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ADMIRAL SIR LEOPOLD M'CLINTOCK, K.C.B. 
By Sir CLEMENTS R. BURKHAhf, K.C.B. 

A GEEAT explorer, a greet geographer, hae paaaed from among us, 

his confliot p a t ,  
and lile'a long battle won st lest." 

There remains for us a great name, a name which should inspire 
M'Clintock's countrymen to emulate his example, and to cultivate the 
high qualities which made him famous. 

Fmnoie Leopold M'Clintock wee born at 1, Seatown Place, Dnndalk, 
on July 8, 1819, and was one of twelve children. He came of a 
Scottish family eettled in county Donegal since the time of Queen 
Elizabeth. Hie father, Henry Y'Clintock, formerly of the 3rd Dragoon 
Quarde, had charge of the Custom House a t  Dundalk. He was a yonnger 
brother of John M'Clintook, M.P., of Drumcar, father of the first Lord 
Rathdonnel and of Lieut. William Bunbury, M'Clintock, R.N. His wife, 
the mother of Leopold, wae Elizabeth Yelesina, daughter of the Venerable 
Dr. Fleury, D.D., Archdeacon of Waterford. 

Leopold, when he wee a very emall boy, wee sent to the Dundalk 
who01 under the Rev. John Darley, afterwards Bishop of Meath. His 
wieh to go to sea was rather suddenly gratified. Captain Charles Paget 
wee commhioning the Samarang at Portsmouth, and gave his nomina- 
tion of a firet-class volunteer to his first lieutenant, William Bunbury 
M'Clintock, who a t  once offered it to his uncle Henry for his young cousin 
Leopold. The letter arrived on June 20, 1831, when the little boy 
WRB not quite twelve yeam old, 4 feet 13 inches high, and weighing 
68 lb. He was sent off the eame evening in charge of Mr. Perkins, a 
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tide-waiter nnder his father, going from Dublin to Bristol, and thenoe 
by cuach to Portsmouth. The captain and every one on board were 
extremely kind to '' little Paddy," ee they called him, and Mr. Perkine 
took leeve of him with the following injunction: "Good-bye, Meeter 
Leopold; never turn your back on the enemy while you've a faoe to face 
him with." The first lieutenant, when he went to. look for his little 1 
oousin, said he wee so small, i t  wae like looking for a flee in a Manket. 1 

The Samarang'o commiaeiolr wee a very happy one. she  was a 
28gun frigate. In those days the South American station included 
both sidee. At one time she waa in  the Qulf of California, when 
Captain Paget used to take little M'Clintock on shooting excursione, 
sometimes for two or three daye, and gave him a pea-rifle. In  another 
part of the mmmieeion she was a good deal a t  Bahia and on the Brazilian 
meet, where the little boy learnt to swim. The Samarang wee paid off 
in January, 1835, when the captain wee twenty-six, having been pro- 
moted to that rank a t  the early age of twenty-three. He wee a son of 
Admiral the Hon. Sir Charles Paget, K.c.B., and afterwards became 
M'Clintock's brother-in-law. I 

M'Clintook's next ehip wee the Carron steamer, employed in 
surveying, chiefly round the Isle of Man. I t  was a very rougl~ and 
arduous time nnder an exoeptionally unpleasant commander, but the 
Carron was paid off in November, 1835. M'Clintock then joined the 
Hercules (74) in the Channel squadron, nnder Captains Maurice Berkeley 
and Toup Nioholaa In  1837 he was transferred to the Crocodile, on the 
North American etation, nnder Captain Polkinghome. M'Clintock then 
saw a good deal of the ports on the Spanish main-especially Santa 
Marta; and after some time, the Crocodile, then nnder Captain (after- 
wards Sir Alexander) Milne, was sent to the coast of Newfoundland, 
where the young midshipman paesed some time v o r y  pleaeantly, shoot- 
ing and fiehing. He was aleo a t  Quebec. B e  passed for seamanehip 
a t  Bermuda, and soon afterwards the Crocodile captured a slaver, the 
Mercedita, off the south coast of Cuba. M'Clintock wag one of the 
prize orew to take her to Havanna, where she was condemned 1)y 
the Prim Court. Hie share of the prize money was only 26. 

In  the end of 1841 M'Clintock wee appointed to the Bxcellent, then 
commanded by Sir Thomas Hasting, to pass for a lieutenant, remaining 
there until 1843. Ho got a first olaaa in steam machinery and practical 
gunnery, and a eecond claw in mathematice. 

Having completed hie examination for a lientenant, he was appointed 
to the Gorgon, a paddle-wheel steamer. commanded by Captain Charles 
Hotham, and proceeded to the Brazilian station. At that time M'Clin- 
tock's father died, and hie mother went to live in Dublin. On May 1, 
1844, when a t  anohor off Montevideo, the Gorgon was driven on ehore, 
high up on the beach, during a violent pampero. Commodore Purvis 
and others said i t  was imporniblo that she could ever float again. But 
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with Charlie Hotham there wiw no euuh word as " impossible." She waa 
on the beach until Ootober 13. Through Hotham'e seemanlike ekill, 
ably seoonded by hie otaoere and orew, she wae euoowfully floated off. 
An amount of this greet feat in mamanehip, " The Reoovery of the 
Gorgon," wae written by one of the junior lieutenante, the late Admiral 
Sir Cooper Key. 

In 1815 Sir Charles Hotham pwaented M'Clintock with a oommimion 
es acting lieutenant, which had been pleoed at  hie d i s p d  by Com- 
modore Purvie. He wee appointed to the Bolic, a miling brig (sixteen 
gum), Captain Coepatriok Baillie Hamilton, and joined her, ee third 
lieutenant, in the river Plate, when on her way to the Pacific. On October 
2, 1845, the Frolic arrived at  Honolulu and went into the inner harbour. 
The preeent writer waa then a naval cadet in the flagship Cbllinywvod, 
and to him i t  waa a memorable date, for on that day he made M'Cliu- 
tock'e acqnaintanoe, leading to a friendship which endured for sixty-two 
yeam The Frolic wea with ue again at Yazatlan, and for more than a 
year aho wae up the Gulf of California, smuggling freight at Quaymaa, 
while the oflcera were shooting deer. There were changea during the 
oommiaeion, and M'Clintook brought the beautiful little brig home, ae 
first lieutenant, in June, 1847. 

After eome montha at  home with his mother in Dublin, M'Clintock 
went to study at  the Royal Naval College at Portamouth on half-pay. 
But in the early spring of 1848, hie friend, Captain William Smyth, who 
waa first lieutenant with Sir George Back in the Terror, recommended 
him to Sir Jamee Roee, who was fitting out an Arctio expedition for the 
aearch of Sir John Franklin's ehipa. He wea appointed eeoond lieu- 
tenant of the Enter+, M'Clure being first lientenant. Thb was the 
turning-point of M9Clintock's life. I t  wee hie opportunity, and he 
eeized it. Rose wee an officer of quite unrivalled Arctio experience, 
having eerved in six previous expeditions, and under him M'Clintock 
reoeived hie training. The year 1848 wee an exceptionally close year, 
and the expedition wee obliged to winter in Port Leopold, at  the north- 
eeetern extremity of North Somemt. Sir Jamea Row, aooompanied by 
M'Clintock, undertook the chief eledge journey, when, by great efforts, 
a distance out and home of 500 miles wae aocompliehed in forty d&ye. 
I t  waa a period of intenee labour, oonatant expoeure, and insufficient 
food, and out of twelve pioked men five were completely knocked up 
Nothing approaching to thie had ever been done before. WClintock 
now knew all that Sir Jam- Roea knew, and a great deal more. Hc 
eaw, with the eye of genius, the numeroun improvements which would 
r a k  Arctic sledge travelling to a great agency in the work of 
exploration. He npent the winter of 1849-50 experimenting on the 
best form of cooking-gear and of fuel, resulting in the almost perfect 
travelling equipment of 1851. He had the advice and aseistanoe of 
Prof. Houghton. 

B 2 
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The uext expedition ooneieted of two wiling ship,  the Radute, 
Captsin Austin, oommanding the expedition, and the hiefance, Captain 
Ommanney; and the two sharpbowed eorew ateamere, the Pioneer, 
Lieut. Sherard Oeborn, and Intrepid, Lieut, Cator. The Bret lieutenant 
of the Bhtance wee M'Clintooh, amonget his mesematee being Lieut. 
Mecham, eeoond only to M'Clintock, Dr. Donnet, Dr. Ede, Vesey 
Hamilton, and the present writer, the last three still living. 

The year 1850, like 1848, wse a 01- ioe-encumbered year, and the 
expedition WM obliged to winter in the paok between Cornwallin and 
Griffith islands. M'Clintock had already thought out many improve- 
ments on the system of Sir James Boee, espeoielly the prolonging of the 
extended journeys by dep8ts. Captain Austin had wisely entrnrted 
him with the preparations for sledge-travelling, and he had resolved 
upon autumn travelling for laying out dep8ts. It waa the drat time 
that anything of the kind had been attempted. In giving M'Clintock 
his ordem on September 29,1850, Captain Austin entered into no details, 
but relied upon his officer's experienoe, pmdenoe, and -1, only remind- 
ing him that the season was feet cloaing. M'Clintock started on 
October 2, eatabliahed a dep&t of provisions about 30 miles to the 
westward, and returned on the 9th. 

Preparations for the winter were then commenoed. WClintock wes 
in his 31st year. He wae short and wiry, with a lithe active body 
capable of great endurance. He had a tam for mechanics, and wee 
gifted with inventive talent amounting to genius. He was a silent man, 
but intareatad in the conversations of others, and with a sense of humour. 
Without taking a leading part in the varions amusements, he lent his 
active help, and oooasionally oontribntad to our newspaper. He waa an 
excellent messmate, and quite unrivalled as an Arctio h t  lieutenant. 
The A&tanee was the happiest, the healthiest, the cleanest, the dryeat, 
and the moat efficient ship that ever wintered in the Arctic Regions. 

Throughout the winter, and eep ia l l y  during Maroh when the crews 
were daily exercised with their sledges, WClintock devoted himself to 
the elaboration of a great echeme of search by aledge travelling. It wes 
due to his judicious arrangements and inoeeeent care that the men 
emerged from the winter strong, healthy, and full of seal. The con- 
struction of the sledgas, tents, and cooking apparatus received the most 
anxious attention, as well as the clothing and ecele of diet, and every 
article to be taken wee carefully weighed and its necessity considered. 
The plan of search was on a larger swle than has ever been attempted 
before or since. There were to be as many as six extended parties 
going in different directions, each with ita depBt party, and every three . 

with an auxiliary party. On April 15, Captain Austin delivered 
a speech to the assembled slodge crews off the north-west cliff of 
Cfriffith island, and they started on their destined journeys. I t  wee 
a memorable eoene, the subject of a picture by W. W. May. 
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M'Clintook's sledge waa named the uPereevenmoe," his motto 
"Persevere to the end," hia flag argent, a c rw  azure. Hie destination 
waa the weetern extreme of Melville island, whioh he reaohed on May 28. 
Hie weighte at starting were 417 Iba. oonatent, 822 provisions, or 206 
per man at  starting, reduoed 20 lbs. eaoh day. M'Clintook helped the 
men in dragging when he wee. not wanted ee a guide. They were 
devoted to him. Returning on July 4, WClintock and his eledge crew 
had been abeent eighty days, and had travelled over 820 stat. milee at a 
mean daily rate of 104 miles. Reporting on the sledge orew, he wrote, 
" I amnot oonolude thia aooount of a journey of eighty days without 
expreeeing the aatiefaotion the men have given me, whose labom have 
enabled me to f u m  my inetruotions. Their ever-oheerful behaviour, 
untiring peraeveranoe, end patient, enduring spirit under many severe 
triala Bnd privations, exoited my warmeat admiration." Their names 
deaerve e pleoe in e memoir of their well-loved ohief- 

Jamea Willtie (petty ofioer, 34). Jamea Dawson (A.B., 23). 
John Balmon (A.B., 24). Thomaa Wood (R.M., 29). 
Jamea Hoyle (A.B., 26). Robert Urquhert (RX 28). 

Finer fellows never stepped. Their average age waa 27. They all 
returned in perfeot health. In t h b  journey M'Clintook moro than 
doubled his former reoord ; and all the ds&tancs sledges fulfilled their 
inetruotione to the letter, and returned without an aocident. The work 
of Amtin's expedition was well oonoeived and brilliantly executed. 
WClintock waa promoted to the rank of oommander. 

In the next search expedition two veaaels, the Resolute and steam 
tender b t rq id ,  made their way to Melville island in a oornperatively 
olear seeeon and wintered there. M'Clintook commanded the Intrepid, 
and Meoham, who WEW olosely following in hie footstepe, waa first 
lieutenant of the Hesolute-Vewy Hamilton wee third lieutenant, the 
three leaderu of extended parlies in 1853, with the traditions and ex- 
perienoe of the old Aseiutance. MoDougsll, the historian of the Beaoluk'e 
voyage, waa alw, in the former expedition. On his return in 1851 
M'Clintock had again devoted his  time to the study of sledge-travelling 
problem, eepeoially with regard to the oooking apparatus and economy 
of fuel. He waa resolved to exoel hia wonderful journey of 1851, for he 
had brought the s y e m  to still greater perfedtion. In the autumn 
travelling of 1862 he waa away laying out a dep6t for forty days, and 

, 
covered 226 miles. Hie epring journey of 1853 was the moat wonderful 
on record. Hie aledge waa named " Star of the North," his motto 
"Lead thou us on," his flag azure, a etar argent. He discovered the 
northern half of Prince Patriok Land and the west mast of Melville 
bland. His disoiplea, Meoham and Vesey Hamilton, discovered the 
southern half of Prinoe Patriok Land and the northern extreme of 
Melville ieland. M'Clintook waa away from the ship 106 days, and 
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travelled over 1328 milea at a daily rate of 123 miles. Mecham 
wee away 94 daye, and went over 1163 miles. Under exoeptiondy 
favourable oiroum~tanoee in 1854, Yeoham oovewd 1336 miles at the 
rate of 16 miles a day on the outward, and 20h milea a day on the 
homeward journey. These journep, without dogs, have never been 
a p p m h e d  since, and probably never will be. M'Clintook became the 
firat of Arctic travellere, and aontinued to be the first and gwateet 
until hie death fifty-four yeare afterwards. 

On hie return, in the autumn of 1854, WClintook was promoted to 
the rank of poet-aaptain. The work of the officere and men employed 
in the search for the Franklin Expedition ie a very glorious record. It 
waa an arduone service, but i t  waa a labour of love, and i t  was illustrated 
and made of permanent value by the geniue of M'Clintook. He wrote 
hie uBeminiaoenoes of Arotio Ice Travel" for the Journal of the Dublin 
S d y  in 1857. 

At laat the right d i d o n  for the aearch became certain through the 
diaoovery of relios in the poeeeesion of Eskimos. I t  was a direction 
which the Admiralty had overlooked. The expedition should have 
been aought for along the &or@ of King William island. When this 
beoame known, the Admiralty dealined to follow up the trail-deolined 
to ascertain the fate of the gallant offioera and men they had sent to 
their deaths. Then i t  waa that Lady Franklin nobly came forward, 
and; since the Government rejeoted her appeal, ahe resolved to spend 
the remains of her fortune to do the work of the Admiralty. From the 
Gret ehe had spent money laviehly, and had sent two expeditione in the 
right direotion in 1860 and 1861, but they were inefficiently oommanded. 

This time Lady Fnrnklin waa more fortunate. M'Clintook aooepted 
the oommand of her expedition. Nearly the whole coat wae defrayed 
by her, and among the other suhribere were aix relations of Pranklin'e 
offioere and ten old Arctic shipmatee of M'Clintook'e. Lady Franklin's 
letter and M'Clintooh'e acoeptanoe were on April 18, 1857; and he 
obtained leave of ahonce from the Admiralty. The screw-yacht Fox 
of 177 tone was purcheeed for 52000, and fitted out at Aberdeen, and on 
July 2 b he p a d  through the Pentlond firth. 

The offioers were Lieut. Hobeon, RN., who had eerved in the ice on 
board the Plover; Allen Young, a youthful maeter mariner, who ~ l s o  
eubeoribed aC500 to the expedition; end Dr. Walker, the surgeon. 
WClintmk took a team of dogs this time, with Carl Petorsen, the 
Daniah Eakimo interpreter. There were twenty-one other haada, 
twenty-six ~ n l e  all told, inahding two Eakimos from Greenland. Old 
Harvey and two others were in the Austin Expedition. 

In passing up the ooast of Greenland, M'Clintock was able to make 
a collection of the Atanekerdluk fossil flora, and thue did an importent 
lwrvioe to geology. The plant named by Prof. Heer MaccZinkhia ie an 
entirely new genus. On entering Melville bey, i t  was found that 
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1857 waa a very close ice year, and the Fox had the misfortune to be 
b w t  in the middle pack of Baffin's bay. She was drifted southwarde 
all through the winter of 1857-68. The little veseel wae released from 
the ice under circumstances of greet peril. I t  waa blowing a gale, with 
huge masses of ice plunging and grinding around her. But M'Clintook 
had no thought of seeking a port for supplies or refreshment. At once 
he turned her head to the north and renewed the battle. Hie indomit- 
able pluck was rewarded, and he reached Beechey island in good time, - in the Beeson of 1868. 

The illustrious explorer wae now on the ecene of hie marvellous 
victories over nature. He prowled down Peel sound, between North 
Somereet and Prince of Walee Land, but waa stopped by an ioe-barrier 
right acrose on August 17. Nothing daunted, he turned and pro- 
ceeded down Prince Begent's inlet, very nearly suooeeding in passing 
through Bellot strait. He wintered at  Port Kennedy near the eastern 
entrance of the strait. 

I n  February, 1859, he left the Fox to eetallieh depbta for hie spring 
journey. On thb  o m i o n  he met some Eskimos, got some valuable 
information, and obtained several Franklin re1ir.m On April 2 he 
again started. Paseing down the channel on the eaat eide of Ring 
William island, he again met Eskimos, who told him about the destruc- 
tion of one of 'Franklin's ships, and bartered many reliaa. He then 
examined Montreal island, and returned after completing the circuit of 
King William island. He found the skeleton with its relics 9 miles 
south of Cape Herschel, proving that Franklin's expedition had dis- 
oovered the North-West Passage. He came to the boat, with two 
skeletons, and made a minute inventory of ite conhnta, aa well as of 
the ,relics at Point Victory, including Graham Gore's reoord with the 
marginal additione by Captain Fitzjamee, which told him the cad 
etory. Hobson had previouely visited the cairns, having been sent by 
another route, in order that, if anything waa found, he might have 
the credit. 

To M'Clintock is dlie the final revelation of the fate of Franklin and 
his galknt companions, so long obscured, and only made powible by the 
pious self-denial of Lady Franklin. M'Clintock had prepered himeelf 
for this crowning achievement during ten yeam of m a t  honourable and 
arduous service. With the noble.expedition of which Frauklin wee the 
heed, and Fitzjames the moving spirit, is for ever and indieeolubly oon- 
nected the illustrious name of Sir Leopold M'Clintock. 

The distance accompliehed by WClintook when he dimovered the 
fate of Franklin, from leaving the Fox to his return, wee 1079 stet. 
miles, but adding all his journeys together in 1869, it was 1542 miles. 
His h a 1  conclnsion waa that one sledge party could take sixty days' 
food, and travel 600 miles, not more, without dep8te. With Sir James 

they only managed thirty days, in Auetin's expedition forty days, 
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in the third expedition about fifty daya. In  a very long journey, hie 
opinion waa that men would beat dop. 

The enginea of the Foa had been partly taken to pieow for the winter, 
and the engineer had died, M9Clintook9a skill and meohanid know- 
ledge enabled him to make them fit for work again with h b  own hands. 
Allen Young explored 380 miles of new mt- l ine ,  while that discovered 
by WClintook and Hobson amounted to 420, a total of 928 atat. milea 
of new mast. The Fox arrived in England on September 20, 1859. 
M'Clintock had now aerved during ten Arotio navigable masons, and 
gone through the ordeal of air Arctic winters. He waa to serve atill 
another Arotio navigable seaeon. 

WClintook and hia wmpaniona had an ~nthuaiaatio reception. What 
touohed the great explorer more than anything elm waa the prawntation 
to him of a gold ohnometer  by the offioeirr and men of the Fox. " Aa 
long aa I live," he mote, " i t  will remind me of that perfeot harmony, 
that mutual -teem, and goodwill which made our ehip'e wmpany a 
happy little community, and wntribnted meterially to the eu- of the 
expedition." On October 6, 1869, aa many ae twenty-five old Arotio 
frienb entertained M'Olintooh and hie offioem at  dinner a t  the Thatohed 
House, with Captain Amtin in the ohair. The Admiralty ellowed hie 
time in the Fox to oount. He reoeived the honour of knighthood ; the I 

I 

freedom of the City of London end of the Grooera9 Company; and 
honorary degreee of the Univeraitiea of Oxford, Cambridge, and Dublin. 

I 

In  1860 he reoeived the Qold Medal of the Boyd Gteographid Society, 
and wee eleoted a Fellow, and in 1865 he was elected a Fellow of the 
Boyal Sooiety. He read hie m u n t  of the work of the Foz at a crowded 
meeting of the Geagraphioal Sooiety on November 14,1859. 

Sir Leopold'e h t  appointment, after hie return, waa to H.M.S. 
Bulldog (paddle ateamer, 500 E.P., 1124 tone), sent in oomplianoe with 
a request h m  the promotera of the North Atlantio Telegraph Route, 
to take a line of deepeee soundinga from the Faroe ielanda to Labrador. 
Hie firat lieutenant wtre Charles Parry, a younger son of Sir Edward. 
Dr. Wellich wee the naturaliet. Leaving Sbornaway on July 1, 1860, 
M'Clintook prooeeded to Weatmmahaven, in the Fame blends, whenoe 
he ran a line of deepma aoundinga, by Beikavik in Ioeland to a point 
25 milea from the east ooast of Qreenland, a nearer approaoh being 
berred by o lwly  p k e d  ioe. He met with heavy galea and muoh 
ioe off Cape Farewell, d i n g  Qodthaab, in Greenland, on August 7, 
having enoountered furione gal- all through the previona week. 
M'Clintook then ran a line of deepgee soundinga from Cape Farewell 
to Hamilton inlet, in Labrador, whioh place he m h e d  on August 24. 
The greateet depth wee 2032 fathoma. At Hamilton inlet he met 
Mr. Donald Smith, the future Lord Strathcona, and they formed 
a friendship whioh lasted through life. Reorowing to Greenland, 
M9Clintook made plans of aodthaab and Jolinnahaab. He then 
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took a line of deepsee soundings from the east coast of Greenland, 
getting within 4 milea of the shore. But that night there was a storm 
from the north-east, lasting three days. The BuUdog had to lie to 
under bere poles, drifthg eouthwarde. I oould not have oonceived 
so mnoh oalmnese to have been the property of only one man," wrote 
Charlee Parry. In the greateet difficulties hie face would not alter 
8 mueole. Steedy watohfulnese and a quiok, deoided order, though in 
8 low tone; no outward show of anxiety; no nervous irritability, no 
unneoerreery noise ever betokened anxiety, though in hie own quiet way, 
to me he haa let out how deeply anxious he waa on several oocaeions. 
And well he might have been I No one could have prrseed the eame time 
with him, in similar situations, without gaining confidence in him week 
by week, until the pinnaole of oonfidenoe that man can plaoe in man h a  
been reeohed." Heikavik wee reaohed on Ootober 19. The line of 
eonnding~ was oemed on to Rookall bank on November 8, and h d y  the 
Bulldog put into Killibega, on the oosst of Donegel, later in November. 
Thb wee an important but vely arduoue servioe, well performed. 

Sir Leopold wag next appointed to H.M;~. Doria in the Mediterranean. 
The present writer hes very plecuurnt recolleotions of a week passed at 
Malta with hie old meslwate in April, 1861, when he was waiting for 
the Doric. He had known M'Clintook for many years, but he never 
before knew of hie fondneee and very ooneiderable knowledge of wild 
flowern, or of the intereat he felt in antiquities which he ehowed during 
a ?isit to Hagiar Chem and in subsequent interviewn with old Signor 
V d i  a t  the Valetta library. The Doria aoted aa eecort to the Prinoe 
of Wales (the preaent King) when the late Emperor and the Empwse 
Frederick went with him on a visit to the Holy Laud. Sir Leopold's 
next ship wag H.M.S. Aurora; in her he witneseed the naval aotion 
between the Danish and Austrian squadrons off Heligoland, his proeenoe 
preventing any possible international oomplioation. The Aurora after- 
war& went to the Weat Indiw, and from her Sir Leopold wae transferred 
in September, 1865, to Jamaioa as oommodore, with his broad pennant 
on board the Abvukir, where he continued to eerve until 1868. In that 
year he beoame a naval aide-de-camp to the Queen. 

Boon after his return home M'Clintock wee put forward by the 
Carlton Club to contest the borough of Drogheda in the Coneervative 
interest, and though he did not sucoeed, he got something very muoh 
better than a aeat in Parliament. One of his supportam was Mr. Dunlop 
of Monesterboice Hoaee, near Drogheda, who invited M'Clintook to pey 
him 8 visit. There he made the aoquaintanoe of Mr. Dunlop's daughter. 

On Ootober 12, 1870, Sir Leopold M'Clintook was married to 
Annette Elizabeth, daughter of R. F. Dunlop, Eeq., of lloneeterboice 
HOW, and of Anna, daughter of TTieoount Ferrand and of Visoountees 
b r e e n e  in her own right. In the following year he oame on the 
Counoil of our Sooiety, end oontinued to serve, off and on, as Councillor 
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or Vioe-President until 1903. From 1872 to 1876 he waa Admiral 
Superintendent of Portsmouth Dookyard, and fitted out the Alert and 
Dismery for the Arctic Expedition of 1875-76. 

Sir Leopold had oompleted his work, ' The Voyage of the Foz in the 
Arctic  sea^,' in 1859, before he joined the Doriu. Thie narrative of the 
discovery of the fate of Sir John Franklin nnd his companione, with a 

. preface by Sir Boderick Mnrohison, ie a p~rfeot  model of what euch a 
book should be, and &owe the charaoter of the author in every page-- 
his modesty, hie total unco~lscioueness of the greatnees of his achieve- 
ment, hie simple dignity and straightforwardness. It is a plain 
narrative admirably told, and i a  deeply interesting. I t  will be a classio, 
among the annals of British enterprise and discovery, for all time. I t s  
value is enhanced, by the appendix, containing a geological ecoount of 
the Arotic archipelago, and a paper on ita tidal streams by Prof. Haughton. 
The fourth edition appeared in 1875, and the fifth in 1881, wliich hee 
been stereotyped by Mr. Murray. 

Yir Leopold WClintock became a Vice-Admiral on August 5, 1877, 
and was appointed Commander-in-Chief of the Weet Indian and North 
American Station in 1879, with hie flag on board H.M.S. Northampton. 
The present Admiral of the Fleet, Sir John Fisher, was his bg-captain, 
Admirals Holland and Fawkee were the oommanders, and among the 
other officera wes the torpedo lieutenant, an old Arotic officer of 1876-76, 
the preeent Admiral George Le C. Egerton. I t  waa a happy and p m -  
peroua cornmimion from 1879 to 1882. 

On hie returu, WClintock waa o h w n  an Elder Brother of the 
Trinity Houee, and e t  onoe became one of the  moat useful and active 
members of that important corporation, continuing to hold the post, so 
that practically he died in  harneae. In  1891 he was oreated a Knight 1 
Commander of the Bath. 

Yir Leopold took a very active intorest in the recent Antarctic 
Expedition. I t  was on April 7, 1899, that Sir Leopold Itl'Clintock and 
the present writer had the interview with Mr. W. E. Smith, c.B., of the 
Controller's Department a t  the Admiralty, and disuueeed with him 
the outline of what they deeired ae regards a ehip for Antarctic work. 
This meeting constituted the inception of the design of the Dbcocery. 
A Ship Committee wsll afterwards formed, of which Sir Leopold wae 
the principal and nlost active member. Tvhen thore wee oppoaition 
to the ship being allowed to winter in the Antarctic Rogione, a very 
striking speech from Sir Leopold practioally put an end to tho trouble, 
thue ensuring the succew~ of the expedition. IIe contributed a very 
intereating and useful paper on Arctic sledge travelling to  the 'Ant- 
arctic Manual.' He felt a strong sympathy for the explorers in the 
south, and, anxious for the interests of Captain Scott on his return, he 
sent to tho Admiralty a copy of the lcttcr giving him his time in the 
Elvx in 186'3 atl a reminder, Scott's L i n g  exactly ti parallel case. 
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Sir Leopold took a keen interest in cha~itable works, cfiiefly on 
behalf of seafaring men. For many yeam he wee a Truetee for Miss 
Weston. He waa Chairman of the Royal Alfred Aged Merchant 
Seamen's Institution, and President of the Hoyal Naval Scripture 
Readera' Societ-y. 

As old age advanced, Sir Leopold f a d  the illneesee which acoompany 
it with patience and fortitude. He was very happy in his family 
relatione. A sympathetio and devoted wife was his constant corn: 
penion, and he had five children-three sone and two daughters. Of 
his eons it can justly be said, Truly ye come of the blood." 

At last the fiftieth anniversary of the sailing of the Fox oame round. 
A letter was addreesed to Sir Leopold, on the part uf the Conncil of 
the Royal Qeographical Society, to show him how fully his great 
merits ae an explorer, and his very dietinguiehed servioes, were 'still 
remembered and appreciated. The letter was dated Jnne 30, 1907, and 
wee signed by the President and by two of M'Clintock's old meesmates, 
Markham and Allen Young. In  hie reply the great explorer testified 
to the lojalty with whioh he wee supported by those aemciated with 
him or under hie uommand. '&It ia most touohing," he concluded, "to 
find that one is still remembered after so long a time as half 8 century!' 

Sir Leopold M'Clintock caught a chill, which ended fatally, and he 
passed away without pain on November 17,1901, at the age of eighty- 
eight. There was a great aseembly of mourners on the 22nd. The 
King wee represented by Captain Walker, E.N., the Prinoe of Wales by 
8i C. Cust. .The Deputy-Master of the Trinity House and several old 
colleagues were present, and the Royal Geographioal Society wae repre- 
eonted by the Preeident and Seoretary. 

Many of M'Clintook's old measmatea and shipmates were there to 
show respeot and veneration for hie memory. 

The Austin Expedition wee represented by Vaey Hamilton and 
Clementa Markham, by the daughter of Captain Austin, the son of 
Captain Ommanney, and a grandson of Dr. Donnet, the surgeon of the 
A h t n n c e .  The third expedition was represented by Vesey Hamilton 
and Gleorge Nares ; the Foa by Allen Young. 

Of a later polar generation were present, Nares, Albert Markham, 
Parr, and Egerton of the 1876 expedition ; Scott, of the Antarctic Ex- 
pedition ; and Fridtjof Nansen, second only to N'Clintock. Tho two 
grandsons of Sir John Frankliu were aleo there, Dr. Willingham Gel1 
and Mr. Philip L. Oell. Of Sir Leopold's old flagship Northnmyh 
were present, Admiral of the Fleet Sir John Fisher, and Admirals 
Holland, Riddel, and Egerton. A very touching memory of the Fox 
m e  from Copenhagen-a wreath from the diroctora of the Royal 
Greenland Company. 

Sir Leopold M'Clintook was reticent, and would have disliked a 
long panegyric. His life-story speaks for itself, and needs none. 



AN EXPLORATION OF TEE NUN KUN MOUNTAIN GROUP 
AND ITS GLACIERS.* 

B y  WDCILUY HUNTER WORXWN, Y.A., M.D., F.R.0.8. : 

TEE Nun Knn mountain gl-oup is situated in Suru, Kashrnir, between 
33' 65' and 34' 6' let. N., and 76' 2' and 76' 13' long. E. The meseif to 
whioh this name is applied h comparatively small and oompact, standing 
by itself in the midnt of a network of mountains, mupying p rao t idy  
a square with 8 side of 11 miles. TWO p d e l  spurn of the =me fold, 
conneoted with the Nun Kun by narrow ridges, extend west to 76' 53' 
long. E., enoloeing a glacier 8 milea long. If the mountains forming the 
farther barriens of the gleoiers of the group be inoluded, the aree would 
be coneiderably greater. 

The highest oentral portion is guarded on all aides by a multitude of 
ragged precipitous spun or buttweeee, whioh run down from i t  to the 
surroundiog valleys, the w a l .  of whioh they help to form. On the 
north they overheng the Sum river in the Bangdurn valley, where for 
8 miles, with the oppoeite monntaine, they encloee a gorge through 
whioh it flowa. The summits of these external buttreeem are mostly 
pointed or eerrated, and attain heights of 18,000 to 20,000 feet. 

The oentral part of the massif rhea 2000 to 4000 feet, not only above 
its own leeeer p e a k  but above ell others for scorea of milea around, the 
nearest peak that ex& i t  in height being Nanga Parbat, 120 miles 
north-weat. Eaat, weat, and south, none of the vest multitude of moun- 
tains whioh i t  overlooks approaoh i t  in height. I t  stands alone, an 
elevated &land of rook and ioe, towering bold and sharp from an ocean 
of surrounding peaks. Although situated in e fairly well-known region, 
the valleys m u n d  i t  having for years been visited by eportamen and 
somewhat by travellers, ita height and its inawer~uibility have rendered 
ita upper parts hitherto seoure from intrusion. 

Sportsmen hwe occasionally entered the Shafat nslo, the wies t  
avenue of approach, one having camped for some days in 1905 at the 
site of our base camp, 4 miles above the tongue of the Shafat glacier. 
In 1902 the Rev. 0. E. Bsrton and Dr. A. Neve paid i t  a brief visit. 
They oamped for a night near the Bsme poiut, at an altitude of 14,900 
feet, and the next day went up the Shefat glacier to a height estimated 
by them at about 18,000 feet, returning to a lower camp the Bsme day. 
In  1908, Mr. Sillem, e Dutoh traveller, visited the Shefat gleoier. He 
ie reported by Dr. Neve to have reaohed a height on i t  of 21,000 feet, 
but what he i s  said to have men is rather indefinitely stated, and does 
not correspond to tho topographical features at  that height. 

The objeot of the expedition of Mrs. F. Bullock Workmen and myself 
in 1906 wee the more thorough exploration of this region, pertioularly of 

Bed at the Boyd Qeogmphial Wety, November 25,lW. Map, p. 182. 
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the upper utlvieited portion& The chief village of the several dompqaing 
what is called Sdm, on the $nm river, three marches south of Kargil on 
the Leh ronte, and twelve from Srinagar, waa aelected as our base, this 
being the nearest village with a lambardar to the Nun Bun. The orope 
having failed the two p recehg  seasons in Sum and Lfidakh, no suppliw 
were obtainable there, so we were obliged to forward from 8 l - h ~  
only all supplies for our party, but also some 16,000 lb. of grain for our 
oooliee, to transport which required 243 ooolies and 60 ponies. On 
June 24 we reached 8uto, accompanied by tho guide, Cyprien Savoye, 
six Italian portare, and five servants, 

Suet south of Suru, the SUN valley, whioh up to this point rum 
south from Kargil, makes a wide bend around the extremity of a high 
spur, and from Purkutee, the l e ~ t  i.iliage where ally cultivation is m, 
stretches east for 23 miles, under the :name of the Upper SUN or Rang- 
durn valley. It resembles Ladakh valleys, being mostly desert with some 
scanty vogetation. 1t -not b t  of a single tree, but the swampy 
land along the river is oovered with buah-growth from 2 to 6 teet high. 
For 8 milea from Purkube i t  oonsieta of a gorge just wide enough for 
the passage of the here turbuleht-Suru river, direotly over whiah, on the 
south, rise the frowning spires of the Nun Kun massif, 11,500 feet 
above, tiending down a number of short glaciers, which do not reach the 
valley-bed, and a larger one, the Ganri, later to be described. It then 
opens out with an average width of about 1 mile to ita end, whera i t  
expands into an amphitheatre, into which four valleys open. 

On July 3 we reached Glulmatunga, one maroh above Purkutae, the 
site of a deserted village, on the north side of the mbridged Sum river, 
opposite whioh the Shafat nala, which wae our firat objeotive, enten the 
Rangdum. To reaoh this i t  was necessary to crow the river, whiah 
early in July is usually fordable a t  this point, but we found the water 
so high that the only way to get over was by swimming, as impeaeible 
a feat for our loaded caravan as flying would have been. The weather 
during the latter half of June had been fine and unnaually warm. Since 
leaving Drae, at elevations from 10,000 to 12,000 feet, we had merohed 
in such sun-maxima es 191°, 19g0, 203O, 196O, 200°, 206O, 204.5', and 206" 
Fahr. The great heat had melted the wow on the glaoiera rapidly, and 
we had found all glacier-fed streams on our route greatly swollon end 
turbid, some of them being impassable after twelve o'clock. The Sum 
river waa no exception. Ita volume waa much increaeed, end it9 mud- 
laden water of a dark elate colour. We camped, hoping to get aorm 
early in the morning, but the water did not fall sufficiently to make the 
river fordable. We were therefore obliged to follow it up for 16 milea 
to the hamlet of Tazi Tonzas, where.it divides into several brenchW. 
Here, between 8 and 10 a.m., we made the passage of fire emell 
branches, and of the 200-feet-wide main branoh, though the water of 
the laat was waisthigh end. flowing-with a rapid curreqt,_besides being 
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ice-cold, BO that the men had to wade through i t  in equade, holding on 
to one another for security. We then descended the valley again, 
through swamps and over boulder-strewn tali, till the Shafat n a b  wae 
reached after four days of extra marching. 

The Shafat nala runs from the hngdum valley, a little w& of 
~outh,  atraight away along the eaetern edge of the Nun Bun for 9 milee 
to the bese of an impressive snow mountain marked Z 1 on the Indian 
Survey map, seen through the n a b  from Gulmatunga towering above 
ita npper end. The nab  is enclosed on both sides by precipitous 
mountain-walla. For some distance above its mouth ita bed consids of 
rolling hillocks, sparsely covered with vegetation. A large colony of 
marmots had appropriated these 8s a site for a subterranean city, and 
their burrows pierced the ground at short intervals i n  all directions. 
These marmots were evidently social in their habita, and exchanged 
freqnent rieita, as wae shorn by footpaths as dietinct and well trodden 
aa thm made by man, running between the different burrows and form- 
ing a network over the whole surface. Were thia place of wflcient 
importance to have a name, i t  might appropriately be called Marmotville. 
Beyond thia for 2 milee the nala ascends gently in swampy meadows 
covered with p a 8  and bushes resembling dwarf-willowe, interspersed 
with stony reaches, and intersected by numerous swiftly flowing streams. 

About 3 miles above the lower end of the n a b  the tongue of the 
Shafat glaoier in met with, an irregular masa of ice stretching entirely 
ncrogs the nala, from 80 to 100 feet high, heavily covered with red 
granite detritns, which gives it the appearance of a large terminal 
moraine. The valley-bed immediately in front of it, though somewhat 
strewn with small stones, has no terminal moraines to indicate that, in 
recent times, the glacier has extended lower down than at present, to 
which fact the gram-covered alluvium existing almost at  the edge of 
the tongue alao teatifies. Two good-sized streams issue, one on each 
side of the tongue, from deep gullies extending half a mile or more up 
the glacier. For the next 2 miles the glacier consists of a chaotic 
combination of high ridges, deep ravinee with perpendicular walla, 
hillocks, and depressions, forming a labyrinth as difficult to traveiw as 
could well be found. This part has no well-marked morainee, either 
lateral or median, though it is covered with an enormous amount ot 
detritus. Its bonks on both sides conaiat of steep mountain ~ l o ~ e e ' ~ r e a t 1 ~  
torn and eroded by ice and water. 

The npper end of this portion ceases abruptly with a sharp sweep to 
the sonth-west, below which a lower surface of smooth white ice about 
half a mile wide begins, occupying the eastern side of the nda, and 
extending to the baee of Z 1, 4 miles diatant. This had few creveseea, 
but i t  wee covered with small pockets, filled with crystal water, from a 
few inchen to 2 feet in diameter, and from G inches to 2 feet deep, at  the 
bottom of which lay either flat stones or a thin layer of silt, which, by 
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abmrbing and transmitting tho heat of the sun, had caused the ioe 
beneath them to melt and form the pookets. Near the junction of the 
white ioe with the lower portion were a number of glacial tables, mme 
of them of large size, supported on ioe pedestale'from 3 to G feet high. 

Adjoining the white ioe on the west, but entirely distinct from it, 
both in character and origin, though equally a part of the glacier, rnns 
another section parallel with and overtopping the white one by 60 to 
80 feet. This section, a b u t  a quarter of a mile wide, fills the remainder 
of the glaoial bed. I t  i~ greatly broken and crevassd, and thickly 
covered with rediiish granite detritus. The final destination of this 

BECTION OF PERPENDICULAR ICE-CLIFF, ABOUT 200 FEET HIOE, IN  WHICH TRE 
OANBI OLACIEq DEBCENDINO BROX THE XUN W N ,  ENDS AT THE BANE O F  THE 
BUBU RIVER. PHOTO TAKEN AT 7 A.M. ; LOWER PART IN BHADOW. 

section afforda an interesting example of the application of glacial form. 
On its west side, about 1 mile above the lower end of the white eection, 
a branch glacier enters. , Thia branch ia short, not over 2& miles in 
length, and perhaps half a mile wide, but, coming down from the sidee 
of two peaks, one of them of over 23,000 feet, with a fall of 9000 feet, i t  
premes with tremendous force upon the Shafat glacier. Aa a reault, the 
red motion is crowded bodily over to the east aide of the glacial bed, 
cutting acrose the white section, forming cr barrier to ite further pro- 
grew, and literally swallowing i t  up. The red portion then expands so 
ae to fill the whole glacial bed, threequarters of a mile wide, and forms 
the chaotic lowest 2 miles of the glucier already described. 



The very abundant detritua brought down by tbe branoh g\eoier ;r 
b h k .  This W W ~ B  d t h  the icd of the b m o h  ink, the space from whiCh 
the red motion haa been pnshed, and oan be traoed downward for about 
a mile. Opposite the point of entrance, a large hilloak of blaok material 
preeeeo well into the red seotion rioing high above the eurrounding level. 
The eastern edge of the white motion beam along a emaller blaok 
moraine, which ia sleo ewdlowed up by the red portion a t  their point 
of rnhtaot. 

Opposite Z 1 the Shafat glacier, whioh to this &nt mends with B 
moderate gradient 8011th 23' W., turne around the end of a ~ p m  from thd 
Null Kun, and pursnes a course west 10" S. to a ridge 3 milea abov0, 
descending from the central one of the row of five eouthern Nun Kun 
penkr the slope to meet an ar6te projeating from Z 1. This ridge 
r i m  only slightly above the giacitil seiirfacei bnt i t  farms a line of 
domarcation, on the north side, between the snowti, fhLh, comihg from 
three of the Nun Kun peaks, feed the Shafat glacier, and thdd ftutn the 
remaining two which fall to the Fariabad nala; and on the aouth, betweed 
thom from the whole front of Z 1, and those from it weet of the arbte, 
which alao fall to the Fariabed nab. The altitude of this ridge at  e 
quarter of a mile from the wall of Z 1 ia 16,911 feet. Thence i t  rises 
continuously till it ends in e peak of over 21,000 feet. 

The reservoir of the Shafat glaoier ,differs from those of the ordinary 
type, in that i t  is composed of two lateral parts or wings, over 2 milee 
distant from each other, the northern wing consisting of the slopes of 
the Nun Kun massif, and the southern of those of Z 1, the snows from 
both of which descend errst of the boundary ridge into the intermediata 
depreeaion, meeting near its middle line to form the glacier. The 
glacier is therefore destitute of a t~pics l  head or end baain e n o l W  by 
mountains on the west. 

Ite width just above the bend is about a mile, but below the ridge 
i t  widens to more than 2 miles, amending sharply and m t l y  broken 
to the Nun Kun. The ice from the south or Z 1 wing ia remarkably 
free from detritus, but that from the Nun Kun wing bears a conaidexable 

in detaohed meeees, which finally becomes conoentrated in the 
red western section already described. 

The glacier coming from the two remaining southern Nun Kun peekrr, 
named by us the Feriabad glacier, descends from north to south aoroee 
the upper end of and at  right angles to the Shafat, oontributing to the 
latter a small amount of ice through an opening in the dividing ridge 
near ita centre. 

We established a baue camp on the spur aronnd which the glaaier 
turns, about 400 feet above the latter at an altitude of 15,100 feet. I t  
oommanded a view of a second tributary entering the Shafat from the 
ewt in an impressive ice-fall, and of the steep front of the splendid peek 
Z 1, over 22,000 feet in height, clad in a shaggy mail of ice, portions of 



Upper three milen of Bhaht dncier descending from Nun Knn peaks on north (right) md  Z 1 on sonth (left). The ghcler L. open on west, terminating at m k  ridge on 
nky-Une pase.ing from Nun Kuu to Z I 

&uth.west half of Strn Kun b i n  aa seen from ita centre showing highest peak 23 447 feet and three ontlets. Right hand outlet forms one head of Oanrl glacier, the 
other two feed the Farhbsd glacier. ~e)entored b i n  aL poinidirectlg behind ligure hn Lurlace.' Wlut appear. to be a slope of highest peak is White Needle Peak directly 
in front of i t  
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which every now and again broke.away and plunged down to the glaoier 
in mounding avalanches. After the Nun Knn massif Z 1 is the higheet 
and most imposing mountain in the region. 

While wood and enppliea were being oolleoted a t  this oamp, we made 
reconnaiaaances bf the ice-fall oppoeite, ascending the lower half of it, and 
of the higher parts of the Bhafat glacier on both sidee to heighte of 
about 18,000 feet, from which an excellent idea of the glaoier and ita 
b i n  wee obtained ; but from no point oould we see the oonformation 
of the higheat portion of the Nun Hun meseif lying behind the five 
southern peaks crowning the wall above, nor oould the relation of Bhe 

BILLOCK OOYPO%ED OF DETRITUS WBOED U P  BY PBESSUBE OF BWaH OLACIEB UPON 
BHIBIT OLACIBB AT LINE OF CORTACT. BBANCA HA0 A FAIL OF B O m  FEET. 
PIOUBE OB EEBVABT ITEAR OIPlPTBBl O r .  HILtOaK OIVEB ID= OF SIZE OF LA- 

higheet weetern peak to its neighbonrs be determined, nor were the two 
notthem peaks next in altitude to the higheet visible, exoept the very 
apex of the n o r t h d r l y  one from the ioe-fall under Z 1. 

Large portiona of the did-oovered mrfaoe of the Shafot glaoier, from 
16,000 to 18,500 feet, were thickly strewn with nbea penitentea This 
waa the first time we had met with them in five twwona of Himalayan 
exploration, and I am not aware that their existence in Himalaya baa 
bean mentioned by any other observer. For a time they were regarded 
aa peonliar to the And-, having been obnerved only by explorers 
of that chain, until Hans Meyer, and after him C. Uhlig, discovered 

No. I.--J~lsuarrm, 1908.1 c 
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them on Kilimandjaro. In the Andee they have been found from the 
equator to S6O 4' ht. S., while thoae seen by ne exiefed from SSO 67' to 
33' 59' lat. N. 

They varied in height from 8 inohee to 3 feat, end hed the shape 
of wedpa or pyramids flattened a t  the mdea with ourling fluted oreeta, 
all h n e d  in the eeme direotion. 

They were arranged in parallel linee running diagondly to the a& 
of the glsoier, the long diameter of each nieve being perallel to the long 
diemetem of others in the system and ooincident with the direotion of 
the linea They were oompoaed of granular snow, hard k n  in the 
morning, but softening more or lese under the heat of the enn. NO ioe 
wee found in them. The oentrel portion of eaah, even when softened 
by the m, WM muoh denmr than the outer earf~08 or the m u n d i n g  
do$, der ing  even in the amallwt deoided maiabnae to the thruat of an 
iaeaxe, while the two latter oould often be eoraped away with the 
@em The cdcb on whioh they stood sloped at anglee of SO0 to 40". 

As this wae the only one of many Himalayan glaoiern we have 
explored presenting this phenomenon, attention was directed to the oon- 
ditione obtaining on i t  aa hrniahing a clue to the mode of formation of 
the nievee. be already stated, thie glaoier ia p d a r  in that it is 
aoephaloua, being entirely open at ita upper weetern end and fully 
exposed to the prevailing weet winds, whioh sweep down ita course 
with considerable form even in fair weather, and during storms muet 
attain a high velocity. b o t h e r  important wndition not eeen by ns en 
other glaoiers wee the longantinned fine weather. i During om Baltiatan 
expeditions h e  weather wee the exoeption, :almost M y  snow-storms 
being the rule; but here, from early in June till our departure on 
A q p t  9, the weather was oontinumdy plenaant, only one slight equall 
being noted. In  aeoending the glaoigr, and on the mountaine above, 
even to over 21,000 feet, no new mow pree met with. To them two 
oonditiona the formation of the niswr pcnilcnks here seen 'may be referred. 

It ie a matter of oommon obeervation thet, when any objeot liw upan 
a gleoier whioh p r o W  the mow or ioe beneath it from the wn'e heat, 
or a oondition exiata that offers reeistenoe to the same, the murounding 
eurfaoe melta away, leaving an elevation of snow or ioe in suoh place. 
When a rook reets on a glsoier, a gleoial table supported on an ioe 
pedestal may d t .  Ioe pyremi,& are eometimee m n  oepped with mud 
or fine detritu~. When a portion of a gleoial wrbe beoomea more 
dense than that around it, the eofter portiom melt away, leaving the 
denser one atanding ee an upward projeotion. 

Thia premised, the development of these nievea may be read sa 
follow& During the winter and spring s t o m  the wind, sweeping 
down the glacier, drifted the 10088 wow into wavea and ridgee. These, 
particularly the latter, were formed perallel to one another, with a 
direotion more or leae transverse to the axis of the glaoier. The force of 



the wind paoked the mow oomposing the ridges, so that it beoame muoh 
demer than that in the hollows between them. Wind ie the only 
natural force oonceivable that could have c a d  ridgee and wavy con- 
deneatione of snow in the positions oocupied by the nieves, upon fairly 
smooth dopes not e x p o d  to avalanohes and above the line of rain. 
Thie action of the wind being granted, i t  follows that the formation of 
waves and ridges of oondeneed snow was the fimt etep in the prooese of 
development. 

Then came the prolonged period of fine weather, when no new snow 
fell to cover the roughened glaoial eurfsce, when the latter wae expoeed 

during the long d o p  .of June and July to the full action of the em, 
burning with a heat of 170" to 206' Fahr. and over. Be melting pro- 
oeeded, the eofter snow of the hollows yielded to a greater degree than 
the harder snow of the ridgee, thne aooentnating the differen08 of level 
between the two, and the ridgca themselvee were eoulptured out, the 
deneeet and most mistant parts remaining as apioee, till, finally, the 
flattened pyramide known ae nieaes penilentes were fully formed. 

The faat that the discrete pyramide, many of them with the ende of 
their elongated bases touohing the similar ende of adjaaent ones, stood 
in lines parallel to other lines, indicatee (1) that they were formed out of 
pre-existing ridges or linear wavelets, and (2) that the oondeneetion of 
enow in .the ridgee wee not equally great at  all point% but in 

c 2 
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foci, the create of which were a little distance apart, eaoh orest, aa melt- 
ing prooeeded, forming the apex of a nieve. 

The glaoier falla from weet to east, eaet 10' N., and the line of 
union of ita north and south elopes corresponds with ita a h .  The 
direotion of the longer diameters of the nievea and of the linea of whioh 
they formed a part, was, on the north slopes, eaat 20' S., whilst t . b t  
of thoee on the muth slopes was north 45" E. The former out the 
glacial axis at an angle of 30°, and the latter a t  one of 35'. The linear 
rows of nievee on the two elopes were thus inclined to one another at an 
angle of 65". From this i t  appeam that the direction of the primary 
ridges was determined by the direotion of the alopea on whioh they were 
formed, the wind remaining oonatant to both. The apioed of the nievee 
on both slopes curved over more or leee, giving the pyramids a convex 
contour on one faoe and a concave one on the opposite. These, as well 
ae the overhanging hoods, with which many of them were crowned, all 
pointed in the aame direction, i.e. towards tho east, down the glaoier, 
away from the prevailing west wind, which never varied during the 
three weeks we were on this glacier. Both the curving apices and the 
hood8 were probably due to the cornices formed by the wind along the 
creeta of the primary ridgee, whioh being denser offered greater reaiet. 
anca to the sun's heat than the snow immediately under them, and 
persieted 8s overhanging parta of the nieve. I t  may be noted that nieves 
were found only above the line where freezingomrs at night, i.e. above 
16,000 feet, which oircumstence may be a contributory factor to their 
development or modelling. 

From the foregoing, the oouclusion may be drawn that the formation 
of nievea penitenleu, certainly of such as were here seen, depends on two 
conditions : (1) the exiatenoe of a strong wind blowing co~letently from 
the eeme direction, driving the snow into wavelets and ridgea usually 
parallel to one another, end oondensing i t  into compact mepees at  foci 
a little removed from one another ; and (2) a prolonged period of fine 
weather following, during which the softer portione are melted away 
by the sun's heat both direct and reflected, leaving the deneer parte 
standing in the well-known shapes. In stormy seasons the ridgee, after 
being formed, would be protected from the sun's action by new snow 
under which they would be buried, and no nieves would be developed. 

Six milea west of the upper end of the Shafat glacier etands a hitherto 
unnamed summit of 19,080 feet, called by us Mount Nievee Penitentab 
and 2 miles north of i t  mother of 20,571 feet, D 41. Fimt eecenta of 
both of theae were made by us. The last 300 feet in altitude of the 
rounded top of the former aa well as others of ita upper surfecee were 
thickly oovered with nieves penitantea of the errme oharacter as but larger 
than those on the Shafat glacier. Above 19,000 feet the final slants of 
D 41 rise at englee of 60" to 70". These, facing south, but fully expoeed 

the w-t wind, brietled in every part quite to the summit, with 
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nieves rising one above another in unbroken euoceseion. Theae were the 
largest of all, roe0 from an ice basis, and themeelves consisted of ice. I n  
connection with the statemeut of Prof. Hautkal, that nieaee penitentea in 
the Andes occur exclneively in sheltered plaaea, it is interesting to 
note that those observed by us at three different pointa in Himalaya 
oocurred on eurfacee fully exposed to wind, that the higher and more 
exposed the surface the larger were the nieves, and that the largest, most 
perfectly developed, and apparently the moet durable of all, were found 
a t  the higheet altitude, from 19,000 to 20,571 feet, where the wind would 
naturally be the strongeat. On the Barmal glacier, springing from the 

two last-mentioned peaks and a wall oonnecting them and proteoted by 
precipitous mountains, and in the Nun Hun baain at  an altitude of 21,000 
feet, oovered with snow and also much enclosed, no nievee were seen. 
Sir Martin Conway, from his ohervations of nieues penitentea on Acon- 
oegna (see ' Aconcsgna and Tena del Fuego'), concludes they are carved 
by eolar radiation out of old avalanche beds, wind having nothing to do 
with their origin. Nieves formed in this manner u-ould be found only 
on circumscribed arew in Wtions,  which avalanche bede might occupy, 
and not widely distributed over glacial surfaces a d  on luountaingidee 
and tops, as in case of those seen by us, where there could be no 
question of avalanohe bedn. The conditions under which nieves have 
been observed have evidently differed somewhat in different places. 
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Prof. Hauthel also regards the sun ae the sole agent in the formation 
of nieves. Thia hypothesis fails to explain eatiefactorily the parallelism 
of the linea in whioh the nievea stand, ae well ee the implied selective 
power of the w n  in melting away some portions of o glacial surface and 
leaving othere intact, both of which am be m u n t e d  for by the known 
&ion of wind in causing parallel wavelets and ridges and condensing 
the snow in them. 

Gwfeldt, one of the early observers of Andean nieves, ill one of the 
few who reoognize the agency of wind in the first stage of their develop 
ment, but he do- not mention the causation by i t  of foci of condensation 
that offer reeietanm to the sun's heat, which I regard 8e an essential 
faator in the prooeea. 

While the conclodons above stated appear to me to be the only ones 
consistent with existing conditions that will explain the formation of I 
the nieves obeerved by me, I am quite willing to grant that condenea- 

I 

tion of snow in foci may, in oertain oases, be oaused by other agents 
than wind.* v 1 

The experienoe of four previous expeditions Laving demonstrated 
that coolies cannot be depended on tn go mucll above points whem rocks 
exist for shelter at night and water is to be had, the plan wee adopted, 
with a view to exploring the higher parts 'of the Nun Bun, of taking 
out trrrined European porters to carry light camp outfit to altitudes I 

above thoee which can be reached by coolies. Six porters besidea the 
guide, who :also ,agreed to carry a load when necessary, were judged 1 
suffioient for our purpose, and this number had accordingly been brought 

I 

with us. 
I 

A reoonnaiesanoe disclosed a rock promontory projecting into the 
ice about 2600 feet above our base camp, with eoreee beneath it, where 1 
coolies could paes th'e night; and about 2200 feet above that, among the 
icefalb at the base of a snow-needle, a small eloping snow-pleteau, wbich 1 
the oooliea, by starting early from their night bivouac, could reach in 
time to return to the latter the same day. This was the highest point I 

at  whioh they would be available. Baeing our plan of attack on the 
upper portion of the massif on the existenoe of these two pisob h fetre, 
a good supply of wood and food was forwarded to the promontory, end 
two days later four portere with oooliea were eent ahead with their own 
and our extra outfit, with orders to remain over night at the promontory, 
move up next morning with the :coolies to the plateau, and make a 
seoond camp there, eending the coolies beok to us. From here they 
were to pneh on and establish a third camp with extra Mummery tenta I 
at  the highest available point, and then return to and await us at the I 
eeoond camp. 

I 
I 

For oome further detail& see Zs(bahdfl /(ir ~ ~ k u d ,  Band ii. Heft i, July, 
1907, p. 22. 
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On July 25, Mns. Bullook Workman, m p l f ,  Savoye, end two portem, 
with fiffeen coolies, followed, olimbing a t  h t  over great moraine 
maeeee, and later over tnmbled end orevaaaed d o p  of ioe and mow lying 
between the giant rook-rib demwnding from the peaka a h  We scrw 
many mew pitsntes, some of them of large size. We c#unped on snow 
just above the baae of the promontory at  an elevation of 17,657 feet. 
The minimum night temperature was 17' Fahr. The next morning we 
oontinued on up atill wilder ice-elopee, steep and fatiguing, greatly 
broken, and memed with wide blue o h m e  lined with ioioles, to the 
second camp, where the four portera were waiting. Thia camp:etood a t  

WHITE PEAK, ONE O F  THE ENOLOBIIPO BABBIEBB OJF TEE HUN KUN BlsIH; 
ALTITUDU ABOUZ 21,800 -T. NOTE PBOFILE OH B I O ~  OF APEX. THBEU 
BLACK DOTB IX 0- Am P O B M  DU8OUNDlXO BLOPU. 

19,900 feet on a small sloping surface a t  the bane of a ragged wall, from 
whioh a t  intervals great ioiolee were broken away by the wind and 
hurled down in dangerom proximity to the hnta. Two hundmd feet 
distant below the camp a wide bergschmnd yawned. The oooliee 
marched well to this point, though aome of them were mok at  the last, 
and nearly all complained of headaohe. They were allowed to return 
to the lower oamp on arrival. The minimum temperature here wee 
a h  17' Fahr. On our return i t  wee 10' Fahr. The wind blew d o n  
upon na in strong gmta the whole night, shaking the tenta so that 
we feared we ehould be carried down into the bergschrund. This, 
with the altitude, the effect of which all felt deoidodly, eff&dy 
prevented deep. 
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From here the whole party of nine started upward together. The 
only poesible route led up the steep fa- of the ioe-wall, and above it 
involved the traverse of a long, sharply inclined, curving ice-dope 
oovered with wow. Had the passage of our caravan startod an svalanohe, 
as we feered might occur, we should have been mrried down over the 
mall into an abyss of anknown depth running along its whole base. 
Two weeks later, when the wow had melted or become converted into ioe, 
this elope would have been too dangerous to attempt. I t s  top lies a t  an 
altitude of about 21,000 feet, a t  the beee of a beautiful snow-needle some 

, 800 feet higher, which crowns the extremity of a short ardte projecting 
from the highest Nun Hun peak. Up to this point we had seen nothing 
of the massif except the slopes facing the Shnfat glacier. On reaching 
the crest we found we were standing, not on a a01 between the first and 
second of a line of peaks, as the Survey map and previous statements 
had led us to expect, but just above the brow of a glacier emerging 
from a great oblong snow-plateau or basin, about 3 by I+ miles, enclosed 
by six great and one smaller peak, the highest of whioh, 23,447 feet, 
rises up by itself steeply from the plateau unconnected by cols with any 
of the others. Deecending into this basin, we reached the third snow 
oamp, which had been established at  an altitude of 20,632 feet. The 
minimum temperature here waa 4 O  Fahr. 

Reconnaissance from this and the preceding oamp showed the writ 
of the highest peak to be impracticable from this plateau, oertainly for 
our party, as i t  oould be aeesiled only a t  one point, above which it would 
be necessary to camp, the ardtes leading to which are so steep that no 
loaded porter wuld probably surmount them, and, if passable a t  all, 
would tax the powers of an unloaded expert to the utrno~t. We there- 
fore moved the camp the next morning 8 miles farther to the upper end 
of the plateau, a t  the base of the p k  next in height, which promised 
better conditions. Here our fourth snow camp was pitched a t  an 
altitude of 21,300 feet. The porters aould only bring half the neoeesery 
kit a t  one time, so they and the guide desoended to the third camp for the 
rest, intending to return that afternoon. But a denso mist after midday 
and the softening of the snow by the great heat prevented their return, 
so that Mrs. Bullock Workman and myself were left to pass the night 
alone in the almost terrifying silence ~ n d  loneliness of this untrodden 
solitude of snow. 

\Ye did not sleep. As I have found before under similar oiraum- 
stances, the absolute silence that reigned during the watches of the 
night, in the absence of sleep, proved almost as nerve-wearing as  an 
excess of noise. Iu such a situation one has the feeling of having mm- 
pletely lost touch with the material world, and the imagination, 
uncontrolled by the suggestions of ordinary sounde, runs riot among 
fancies and possibilities neither wholly pleasing nor reassuring. 

The afternoon was windless and oppressively hot. The sun shone 
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through the drifting miet with a mckly light, but with a heat that mnt 
the memury in the eolar thermometer up to 193" Fahr. at  2 o'olock, and 
to 142' Fahr. at  3.30 o'clock. The heat w a ~  equally unbearable within 
and without the tents, and all the harder to endure becam of the mint, 
which, while shutting out all view of the world around, ehut in the 

' 

heat, so that it became a palpable entity penetrating to every part 
of the eyetem with deprosaing effeot. At enneet the temperature fell 
to fweeing, and an hour later to 10" Fahr., reaching a minimum of 
-4" before morning, a differenoe of 197". 

At daylight, Savoye end two porters arrived, their feces blue with 

BSCOND BITOW-CAMP (WHITE NEBDLU OW) AT 19,900 FBICT (AIBY, m,%l PEET), 
AT B A m  OF IOE-WALL BEABATEC WEITE HPBDLlP PEAX. BOCK PRAK, 01W OF 
80- RNCLOSING F'EAXS OF HON XUN BASIN, IB If XlLZ EIBT OF THE 
c m .  

cold and their mouetachee covered with ice. Having drawn on our 
frozen boots, we set out with them to eeoend the steep icesovered flank 
of the mountain above, ita lower half broken into iosfalle, whore almoet 
every etep had to be cut. At an altitllde of 22,720 feet, a~ the miets 
which almost daily o h r e d  the mountain-tops t o w a h  noon were 
gathering, I etopped with one porter to photograph, while the latter 
were yet vbible, and Mrs. Bullock Workman went on with the other 
twn to complete the ascent, attaining an altitude of 23,300 feet. Camp 
wan reaohed a t  7 p.m. The temperature fell that night to - 6' Fahr. 

I have etated the altitude of our highest camp se 21,300 feet. This 



was measured by hypmetria'readinga oompered with mmultaneoas 
ones at  the lower Government ststion of Dm, 34'milee dietant, where 
reedinge were taken for us three times daily during oar abeenoe. The 
m e  readings, oaloulated by Airy's table, make ita altitude 21,600 feet. 
The variation being m greet, and Airy's table differing from others in 
plaaing sea-level at 81 inohee and giving relatively higher altitudes for 
very low preewree, the results of caloulatione by it have not been need. 
If Airy's table can olaim greater eccmraoy than the older tablee, then 
the altitude in qneetion must be regarded as 21,600 feet. In either cam 
this camp ie of importance praotically, as I hope presently to show, ee 
representing, I believe, the highest point to which, up to date, November, 
1907, tenb have been taken and oacupied, and the highest measured 
point at  whioh mountaineers have p w d  the night. Two parties have 
reoently olaimed to have bivouacked in the open without tents at greater 
altitudes, Mr. Begiuald b k i n  on his descent from Aconoagua being 
overtaken by darkness at  en elevation he ~ ta t e s  aa 22,000 feet, and 
Dr. Longstaff, with guide and porter, under similar oimumstancea, I 

. having spent a night in the snow at  what he thinks " was 23,000 feet. 
From their published amounta i t  appears that in neither see wae the 
altitude mentioned determined by any kind of measurement. 

I t  has been asserted several times within the past year that Mr. 
W. H. Johneon, in the employ of the Indian Survey, oamped in 1866 
in the Ki6n L6n at an altitnde of 22,000 feet. I have been unable to 
find, in Mr. Johhson's amount of hie work in the ' Synoptionl,' Vol. 7, 
of the Indian Survey, and in the Journal of the Royal Geographical 
Sooiety, any mention of such a amp.  If any camp, whioh Mr. John- 
son thought approached this altitnde, was made, it must hare been on 
the peak E 61, the only peak in the region exoeeding 22,000 feet, whioh 
waa measured in 1862 by a Survey employ6 and its height given aa 
23,890 feet. This measurement waa unoheoked, and the details of it 
were so meagre that the Survey did not endom it, expressly &ling 
that, for reeeone given, they considered it too high--as I have been 
oredibly informetl, probably 1000 feet or more too high. Any oamp, 
therefore, that Mr. Johneon may have made on this mountain, the 
altitude of whioh he would naturally estimate with referenoe to the 
aesigned height of the mountain itself, would have to be lowend by 
the same amount, whioh would bring i t  in any cese below the altitude 
of our reoent highest camps. 

In order to pleoe mountaineering on a eoientiiio h i e ,  among other 
things, the neoasity of the measurement of a~titudee reeohed, by one 
of the methods reoognized as fairly reliable, is obvioae, mnoe suoh 
measurement alone defines with approximate exaotneee the height a t  
whioh observed altitude phenomena may m r ,  and without it observe- 
tions lorn an important part of their value. In  thin onneotion I would 
dl your attention to eome of the subjedive experienoes, partionlsrly at 
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night, of the nine Europeans engaged on thie ooaaeion, not merely in 
high climbing, but in carrying loads, making and mupying a m p s  
measured at  19,900, 20,632, and 21,300 feet (by Airy's table 20,261, 
21,093, and 21,600 feet). 

Only one of the party-a porter- hTered from mountain aiokneee. 
Although complaining of headache and weakness at  the third oamp 
(20,632 feet), he started to go to the fourth with a light load of 
instrumente, but wae unable to keep up with the rest of us and eoon fell 
Wind, showing unmietakable signs of mountain sickneae. Before 

TETRD 81POW4AXP (CAMP ITALIA) AT w,a2 FEET ( a Y ,  91,098 IPID~T) IEAB SOUTH- 
WEST END OF HUN KUN BASIN, &X-ING NOBTH-BUT OF CAMP TO TWO 
OTEIOB EEOIROLIIPG PEAKS 3 XILIB8 DIET-. Om AT LLER'J! I8 PINNACLE P-8 

eS,SOO BPET, ASGPITDED JULY 29, 1907. 

reaching an altitude of 21,000 feet, though l~aturally a strong and 
healthy man, he collapsed entirely and became helpleas. He oomplained 
of loas of sensation in his hands. His woollen mittens being drawn off, 
his fingers were found white and stiff, and, if not already froetbitten, on 
the point of beooming eo. Vigorona rubbing and pounding of hie hands 
h a U y  reetored circulation, when he was sent down to tho third camp. 
The faot that his hands, even when protected by thiok woollen mittens, 
wem b m g h t  by the oold ti> the verge of &oatbite, while my own, with- 
out any covering, were comfortably warm, shows how profoundly the 
cimnlation and vitality are prostrated by mountain eicknese, and how 
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dangerow i t  is for one suffering from thie malady to be expoeed to the 
oold of high altitudes. 

At the eeoond camp, 19,900 feet, and above, three suffered with 
severe headache, pain in back and lower limb, espeoially at night, and 
a fourth with headache at night; while three were froubled with 
ooagh without dieooverable pharyngitis or bronchitis, which promptly 
dieappeared in two came on deecending to the brree amp,  but peraieted 
for n week in the third. Theae symptoms did not inoapnoitete any one, 
except the porter who wee ill, from aooompliahing the daily work. 

 very one, aa wee to be expeuted, felt the effeot of altitude on the 
respiration, though eome to a greater extent than others. Thie, as 
nsual, manifeeted itself by shortness of breath and panting on alight 
exertion. In the erect position, when rceting, the respiratory die- 
turbance waa not eo noticeable, being marked only on movement, but at  
night on lying down i t  became more urgent, k i n g  accompanied by a 
feeling of oppreesion, for tho relief of which a number of deep inspira- 
tiona were necessary. The frequent repetition of these wearied the 
reepiratory musolee and even became painful. Thie constant gasping 
for breath interfered with sleep, no matter how tired one might be, and 
if, at last, after a long period of prostrating wakefulness, one did doze for 
a moment, one would immediately start up with frantic efforts to obtain 
sufficient oxygen to relieve tho stifling sensation which threatened to 
terminate one's csistenoe. , During the five nights at  our three higheet 
camps no one obtained more than a few snahhee of sleep, and four, of 
whom I waa one, practically none at all. Thoee nights are not easily 
forgotten, when me lay sleepless on the snow, in the cold, and eilencm, 
and darknees, struggling for breath, and counting the slowly dragging 
houre with a feeling that the strain could not be endured till daylight. 
I t  ia aoarcely neceseary to my that even the strongest oonld not hold out 
for long against the depressing influence of lose of sleep, combined with 
the lowering of vital onergy due to the soarcity of oxygen at these high 
dtitudea. We were coneaious of a distinct decline in strength on the 
last two days, and after six coneeoutive days of hard work and five 
sleepless nights every one felt an irreaietible desire to relieve the tension 
by a descent to a lower level. 

I have'elsewhere, in oonnection with our highest camp in the Chogo 
Lungmn region, at  19,368 feet, where five Europeans were affected in a 
eimilar manner during two nights, euggeuted the poeeibility that, in 
attempte on the highest Himalayan summite, where camp would have 
to be made at from 23,000 to ovar 27,000 feet, insomnia alone might 
prevent success.* This oorroborative experience of nine active 
mountaineers at  camps approxilnately 660, 1300, and 2000 feet higher 
than that above mentioned, at  all of whioh reapiretory disturbance and 

Seo Ths Alpine Jouml, A n p t ,  1006, p. 14. 
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ineomnia were dietinotly more pronounoed, being most marked at the 
highest, appears to me now to justify the opinion that ineomnia will be 
found to be an advarse faotor in high mountain work no leea formidable 
than odd, defioiency of oxygen, and weather, and muoh more so than 
mountain sicknees, insemuoh as i t  appears likely to affeot a larger 
number of olimbers. 

Oar primus etovee and hypeometer lamps felt the altitude quite ae 
much 88 we. The alcohol in the lighting oup of the former would not . 
bnrn until the oupe had been heated by the applioetion of half a dozen 
burning matohee, and the petroleum gee iesning from the burners wse 

FOnsTH SHOW-CAMP (CAMP AXEBICA) AT 21,800 WET (UY, 21,600 m) 
AT BABE O F  PIHHAOLE PMIL ITS DESOLATE SITOATIOH IS APPABEINT. 

only partially oonenmed when eauoepans were placed at the ordinary 
distance above the latter, the reet eaoaping in smoky ill-emelling fumes. 
To insure oomplete combustion it waa neceseary to give the flame its full 
height, so that the air could have ~ooege to i t  from every poiut. With 
this precaution petroleum in a primus stove makes a more eficient fuel 
and generatee a muoh greater heat at  high altitudes than alcohol uaed 
in any appratus I have seen. The wicb  of the hypsometer lamps were 
also lighted with difficulty, two or three matches in succession being 
required, and when they were lighten, placing the lamps in the metal 
jaokets promptly extinguished the flame. Having had the Bsme ex- 
perience previously, we had had the burning-tubs replaced by new ones 
of double the diameter, but this did not help t.he matter. The ordinary 
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jaoket doea not admit suffioient oxygen to insure oombustion at  high 
altitudes. The lower half of the jwket, at least, should be made of wire- 
gaum so aa to admit all the air poesible. 

We found the low temperature, - I o  and -6' Fahr., and even 
that of 17' and 10' Fahr. with strong wind, trying, at night. 
h t i o  explorern endure temperatures muoh lower than these without 
difficulty, but their work lies near seelevul, where the atmwpheric 
premre is more than double that at  21,000 feet, and they am encam 
themselvee in furs without eaffering from the weight. There the air 
also oontaine suffioient oxygen to enable them to breetbe freely under 
any degree of exertion, and to sleep soundly, thue sustaining the bodily 
heat and vital foroea at  a normal limit, eo that they can offer a rllaxirnam 
power of reeietance to cold.' But at high altitudes, where vitality baa 
been lowered by hard work, loas of sleep, and defioient oxygenation, where 
only a olosely calonlated minimum of clothing and bedding can be 
carried, an amount really insafficieht to proteot one against cold, a 
temperature of zero means a good deal more than i t  does to the Arotio 
explorer. The mountaineer at high altit~ides is oalled upon to endure 
Arctic conditions without the means of protection available to the 
Arotio explorer. All our party, in addition to flannel-lined Mummery 
tents, with ground-sheeta eewn in, were provided with rubber ground- 
sheets and well-padded eider sleeping-aaoks, enclosed in outer ones of 
camel-hair or army blanketa ; but theae were inadequate to prevent us, 
even when wearing our thickest clothing besides, from feeling the cold 
sensibly at night at the seoond camp, and to a much greater degree at  
the two highest amps. Two thousand feet higher, where the cold 
would be oonsiderably greater, we should probably hqve suffered more 
eeverely. 

An effeot of altitude upon the mind, whioh wee notioeahle here, ee 
i t  hee been elmwhere above 18,000 or 19,000 feet, deserve0 mention. 
Owing, perhaps, to a general loes of energy and to the disturbanoe of 
mapiration and circulation inoident to even moderate exertion, a mental 
condition of irreeolution and disinclination to effort supervenes. The 
simpleet aatione aermme formidable proportione, and even photography, 
whioh one reoognizee ea of the highest importance and whioh at  ordinary 
altitudee is not a diffioult prooeee, beoomes a bugbear ; while the erroent 
of a peak, a really ardt~ous undertaking at  high altitudes, looms up ee 
an almost impoeeible proposition. One haa, therefore, oftsn to call the 
will into play to ita utmost power to foroe one's eelf to carry out what 
hee h e n  propwed. Those who are destined to raise the mountaineering 
altitude record mnoh higher than i t  now stands will undoubtedly be 
pereons of strong will and eelf-control. 

Another point of'interest is, that the guide and porters were able to 
oerry loade of 40 lba. to an altitude of 21,300 feet. The gradiente, exoept 
that of the ioe-wall above the eeoond camp, were not steep, and the Leet 
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two ma& upward were only about three houm ; but to oarry I d a  of 
40 lbs. up inolinea of 25O to 35' in wow ankle-deep, a t  that altitude, 
requires strength and endurance. How much higher they could have 
gone, or up how muoh sharper slopes, I will not venture an opinion. 
Bvoye expreased grave douhta whether they oould oarry the -me loada 
up mnoh steeper gradients than were enoountered, for a t  altitude8 like 
these the difficulty of oarrying a given load increases enormooaly with 
a comparatively alight increase in gradient. These men were certainly 
more e5cient than coolies, and with their aid we were able to make two 
camps a t  altitudes whioh oould not have been reached with coolies. 

PqL D 41. 

The queetion to what height trained mountaineers will be able to carry 
0 ~ 6 t  requimte to oamping mmt be left to the future to deaide. With 
the varione obataolea to high olimbiig more aocentuated in proportion to 
altitude, i t  seema oertain that loads wil l  have to be reduced ae altitude 
imn--, until a limit will a t  laat be reaohed where not enough oan be 
carried to support life and protect the mountainear @net oold and 
weether. That limit is likely, I fancy, to be found oonsiderahly below 
heights a t  whioh ampa will have to be made to render the higheat 
aummita aooeaaible. 

One of the moet intereating featurea of the Nun Kun ia the plateau, 
or snow-baain, where we oamped, which, enoloeed by ite oirolet of mven 
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glittering peaks, sits like a diadem on the brow of the lofty mawif whhh 
i t  arowns. Its surface in undulating, being depressed in the oentre, but 
r i ing  towards the bases of the peaks, where it shades off into the moan- 
b i n  slopes. The altitude of ita higheet part, which is at the north-east 

- l 
end beneath the eeoond highest peak, is 21,600 feet. Thenoe i t  slopes 1 
away to the south-west to about 20,300 feet at the Qanri outlet under the I 
highest peak. ' Its shape is oblong, its long diameter running north-eaet l 

and eonth-west being 3 to 34 miles, and its oonjugate diameter about 
I$ mile. The peaks rise sharply from it, and deecend more sharply, 
largely in perpendionlar precipices, on the outer side. The four north- 
east peaks rue oonneoted by rook and snow saddles. The other three, 
inoluding the highest at  the eouth-west end, stand alone, rising direotly 
from level ice. Around the hasea of these three the basin has fonr out- 
lets, by whioh its snow escape to form the ultimate sonroe of the three 
principal glaoiere of the maeeif, one stream desoending north-west 
between the highest peak and the one next north-east to make one head 
of the Qanri glacier, two others to the eouth to feed the short but broad 
Fariabad glaoier, and the fourth also to the m t h ,  to contribute to the 
iorth reservoir of the Bhafat glacier. I t  is verg unusual for three 
glaciers to originate in a single k i n .  

The Ganri glaoier haa two reeervoire, or heads, the larger one draw- 
ing its snows from the whole north-west side of the highest Nun Kun 
peak, from the north dope of an ar6te running from the latter to the 
Barmal ridge (an ar6te of D 41), and from the north-east face of D 41, 
wdch unite in a converging snow-field 3 miles wide at its upper part,, 
with a fall from about 19,000 to 17,000 feet. The second head desoends 
from the Nun Kun baein, leaving the latter at  an altitude of ab.mt 
20,300 feet. The two come together at the end of a rook ardte of the 
highest Nun Hun, just above the entrance to a gorge enologed on both 
sides by ragged mountains descending steeply to the Bangdnm valley. 
The npper end of the gorge appears to be at  an altitude of about 17,000 
feet. From this poiut the glecier, orowding into the gorge in a greatly 
narrowed stream, tumbles more than 5000 feet in a oontinuous line of 
sereoe to near its termination 8 miles below ita sourm. 

The most remarkable feature of this glacier, and one seldom seen in 
purely mountain gleoiers, is ita tongue, which ends abruptly at the 
river-bank, like that of a polar glacier extending to tide-water, in a 
perpe~~dionlar ice-preoipioe about 600 feet long and 200 high. Ita 
suoocwive layers, as they separate themaelves, fall in miniature icebergs 
into the ourrent., by which they are oarried away and strewn along the 
river-banks below. The river washes the base of the whole front of 
the tongue, apparently cutting under its lower edge so~newhat ; but the 
depth to which i t  cen undermine the ice muat be slight, as the latter 
does not project appreciably into the river, but breaks off at the edge 
of the bank. Here a river not many feet in depth is seen to produce 
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the same effeot upon a meesive glaoial t o n y e  as is produoed by the 
deeper waters of the polar ooeans upon glaoial tongues that push into 
them. 

West of the tongue, and separated from i t  by a oonsiderable interval, 
a giant lateral moraine, over 200 feet high, and towering above i t  by 
more than 100 feet, exhnde entirely wross the valley, end similarly 
a shorter lateral moraine projecte on ita east side. Theee moreinee, 
together with the boulder-meeees piled up in the speoe between them, 
show that the glecier wee formerly muoh longer, wider, alld thicker then 
at  present, oovering the whole width of the valley and impinging 
against the oppoeita mountain wab.  The amount of detritus brought 
down to build these moraines and boulder-maeeee was enormous. At 
present the gh ie r ,  aa eeen both from above and below, appeara remark- 
ably oleen and free from detritue. 

The third or Fariabad gleoier, beginning in the two southern ontleta 
above mentioned of the basin, and reinforced by enows from the external 
dopes of the two weetern peaks, descends rapidly in a confwd maas of 
iosfab,  cavema, orevaeeee, and eeracls, directly south to the side of the 
Z 1 glaoier above the opening of the Fariabad nab. I t  ie separated from , 
the Shafat glaoier on the east by the ridge before mentioned, and ie 
bounded on the west by a large T o r  from the highest Nun Kun, deeoend- 
ing to the Fariabad opening. Its length ie 4 and ita width 2 miles. I t  
ia a most dangerous glaoier to venture. on. 

The three prinoipal Nun Kun glaoiera are not .very long, being 
respectively only 9,8, and 4 ~uilee in length, but, springing from heighta 
of from 22,000 to over 23,000 feet, and falling 10,000 to 11,000 feet in 
theee ehort distenoea, they poww p t  potential energy, developing ioe- 
falle, iospreoipioes, and seracs as large and high, orevaeeee and abysses 
aa wide and profound, ridgea and ravines ee pronounoed, and moraines 
ae gigrmtio, as those found on glaoiera of far greater size and length. 

Weedecided next to try to oomplete the drouit of the Nun Kun. . 
Beoonneiaaenoe showed that no paeeage to the west from the top of the 
Shafat glaoier at a high level exiated, the way being barred bp the apnr 
deaoending from the highest Nun Kun to the Fariabad opening, followed 
by a wocea8ion of ar&tee, enow-basins, and precipices; but if we could 
get down over the Fariabad glaoier, or over a sharp rock-spur of Z 1, to 
the Fariabad opening lying 4000 feet directly below, we might find 
a way by a nala that was seen to ascend north-wwt from the lest, and 
to end in a great amphitheatre of ice and snow, at the top of which 
a saddle might be found. This would be a matter of pure pioneering, 
ae the m e y  map waa of no asaietenoe,* and nonc of our oooliee knew 

* T h w  who are at all acquainted with tho hietory of the Indian Survey know 
that itn work in the northern part of Karhmir territory wes, and under the oiroum- 
rbnoer ha3 to be, more in the nature of a reoonnaieeauoe than of a fidahed muney, 
rdient poiatr being flxed and intermediate detail#, which oould not bo roen, being 
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anything of the proposed route. Suoaesa waa by no means certain, but 
we determined to try it. 

We amrdingly out loose from our b e  oamp on August 9, with 
Hty  coolies oarrying a minimum of lighteet o n a t  and nine days' 
eappliee, eending all other luggage brmk to Suru in oharge of a Gurkha 
and shikeri by way of the Rangdam valley. We wended the 8hafat 
glaoier, oroeeed the ridge above it, and descended the eeet edge of the 
Fariabad gleoier till it plunged down so eteeply and beoame EO broken 
that it wae no longer available. We then oroaaed to the rook-epur of 
Z 1 at  an altitude of about 16,000 feet, and desoended with coneidensble 
diffioulty ite preoipitoae greatly broken face, oovered with loow rooks and 
ddbrie for aome 2000 feet to the Z 1 gb ie r ,  whioh, falling from the top 
of the mountain in a very ateep ice-fall, filla the Z 1 nala almost to ita 
junotion with the Fariabad nala. A ehort distance above the tongue of 
this glacier the tongue of the Fariabed glaoier, coming down from the 
Nun Knn in a greet broken ioe-wall, ends abruptly at  its edge without 
any terminal moraine. The tongue of the 1 ghoier ends in a a h p l y  
falling front of dinwloured ioe, 300 feet or more in height, with a 
sharply defined ourving oontour thiokly seamed with longitudinal 
orevassee. Here, a h ,  there is no terminal moraine, though the nala-bed 
below is sprinkled quite thiokly with &&. 

Glaoiem do not by any means alwaye form' terminal moraines. Be . 
to this fact, thew is no differenoe of opinion among glaaiologieta, in 
whatever manner they may aowunt for the formation of euah morainee. I 

The one hypothesis, that terminal moraines result from the gathering up 
and puehing along of the eubglacial ground-moraine materiel, end even, 
as some hold, of ,the ploughing up of the terrain beneath the ground- 
moraine by an advanaing tongue, end to a l ea  extent by a etationary I I 

one, ao aa to form a wall at  ite end, f d e  to amount for the oeees where 
no terminal moraine results, even under the most favourable oonditione 1 
of active advance. It eleoignow or minimime the part whioh moraine 
material oamed by the tongue must play in the prooeee of moraine 
building. I t  in evident that no moraine would be formed by a tongue 
in retreat. 

The other hypotheeb, that eaoh moroinerr are wholly due to the d e p i -  
tion and examtion of the material lying in and upon the tongue, pre- 
suppoeee the ooopenstion of two factore : (1) that a gleoiel tongue should 
oarry a ooneiderable quantity of detritus, and (2) that its front ahodd re- 
main etationary long enough for the detritue to be depoeifed in d o i e n t  
quantity to form a moraine, i.0. the ioe from above must edvenoe to the 
terminal line ee feet ee the ioe there melts and disoharges ita detritus 
upon that already depoeited, till the prooervl ie completed. By thin 

fllled in on the rerulting map by inferenoe. It ie, therefore, no dieconrbq t o w h  the 
Survey for thore exploring the hitherto anfited intermediate  part^ to mention the 
akenee or inwarwy of topographical d e U  on the map. 
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h y p o h i e ,  if a tongue cwrries no moraine material, no moraine ahodd 
be formed under any conditione of advanoe or retreat. Thie faile, in ita 
turn, to aooount for thoee c38eee where glacial tongues bearing no 
observable moraine-material have been found to be bounded by high 
and large terminal moraines. If the end of a tongue reoedee fester 
than the ice above it edvauoee, no moraine reeulte, ite detritae being 
epread more or leea evenly o v a  the denuded surface without wournu- 
lating a t  any one point 

The tonguee of the two glaciers above mentioned, a t  preeent, furnieh 
examplee of the abaenoe of one of them factors in each oaae. The 
Fariabad tongue beere no detritue to epebk of, and hae no depoeit at  ite 
end. That of Z 1 haa been reoeding oonetantly and rather rapidly for 
some time, and, though carrying considerable d6brir, haa left i t  evenly 
dietributed over the nala-bed in front of it, not having p a d  long 
enough at  any one point to build an elevation that might be called a 
moraine. Half a mile farther down the nala are eome larger d&bris- 
deposita overgrown with vegetation, which might be regarded aa 
terminal moraines. 

The eucceeeive terminal morainee often found in front of glaciers, 
with intervale between them little or not all etrewn with detritus, 
ehow that the same glacier, 8ooording to the preeence of both these 
factors or to  the abeence of one or both, may build terminal morainee at 
one time and fail to do eo at  another. The emoothneee of many suoh 
intervals would indicate that, during a period of recession, the respective 
tongue carried but little detritue. In Himalaya, glaoiere may recede 
for oonsiderable dietanme without leaving behind dgbtis of any aim, ae in 
case of the Chogo Lungma tongue, oited in a paper read by myeelf 
before this k i e t y  (eee Qsog. Jounwrl, March, 1905, p. 251), which haa 
retreeted 1184 feet in forty-two years, leaving a emooth river-bed below 
it. Observed b t a  appear to ehow that there ie truth in both the above 
hypotheme, and i t  is not improbable that many morainee are formed by 
the combined &ion of both the methode they euggwt. In 1902 and 
1908, when I eew the tongue of the Tippur glaoier, near that of the 
Ohogo Lungma, i t  waa adding to ita large terminal moraine at a rapid 
rate by the deposit upon the latter of detritae from ita upper e u r b .  

From the Fariabed opening we followed up the nale leeding north- 
west (North:Weet Nale). About a mile above the former, wwt of the 
rook-spur from the higheet Nun Kun, a glaoier from the beee of that 
peak reeohee the north aide of the nab in an ioe-fall, but doea not 
penetrate it. Two miles above this, a gleoier, dewending from tho 
mountaine on the south, fille the nala for another mile. Two hundred 
feet in front of ite tongue ie a high terminal moraine wrnposed entirely 
of fine brown eand with ice a t i l l  beneath i t  Thie appeare ae if i t  might 
have been formed by the ploughing up of the nala-bed by the glaoial 
tongue during an advanoe. The rend hes proteded the ioe on which 

D 2 
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i t  r ~ t a  from the enn'e heat, while the uncovered ice behind i t  hue melted 
entirely away. Higher up another glacial tongue entora the uala from 
the math, on which are two picturesque lakea. After eecending the 
steep glacial amphitheatre in which the nala en&, we came to a enow 
ool at  17,347 feet, south of Nieves Penitentee peak, and east of the head 
of the Bars 5 j  Nai nala, to whioh most dangerone-looking im-alopea 
descend. We named thie North-Weat ool. 

The only practioeble p a a g e  from here appeared to be towarda 
Mount Nievea Penitentee. A gentle descent of half an hour brought 
ne to its base. Here we were overtaken by a denee mibt. Having 
fortunately taken bearings before i t  eet in, we pushed up an ascending 
enow-alope in the mist between an ice-fidl and a b,ergsohrund, and 
finally reached a rock-ar6te rieing above the snow oloee under the 
weetern angle of Mount Nievw Penitentea at an altitude of 17,260 feat. 
This our coolies, who arrived two hours later, and who up to thh point 
 odd give ns no information, reoognized and called the Barmal la. 
Here we camped four nighta. The Barmal la commande a view of the 
head and of much of the aonree of the Barlnal glacier, a large and hand- 
some aheet of ice springing from the elopes of Nievea Penitantes peak 
and of D 41, 2 milee north, and from a high rock-wall oonnecting them, 
which we named the Barmal ridge. I t  ram westward for 8 milea, 
walled in on eeoh aide by a line of jagged peaks, and ends among green 
elopes south-east of a mountain-cirque encloaiqg the reeervoir of a brnnch 
of the Bhot Kol glacier. The width of the Barmal glacier near its origin 
ie about 2 milea, but i t  soon narrows to 1 mile, maintaining this width 
for over 5 miles. Thin glacier i~ not on the Survey map. I t  ha*, how- 
ever, evidently been long known to the natives, who often cross i t  with 
yeke in going between Tongul and the Bara Zaj Nai, and also the 
Fariabad nala. L d  tradition credits one European with having visited 
i t  many yeam ago. In  1902, h v .  C. E. Barton and Dr. A. Neve, 
amending from Tongul, oroeeed it to the Bare Zaj Nai nala at a point 
about 5 miles west of the higheat Nun Kun. In 1904, Dr. Neve reporb 
having oroseed i t  again at the eeme point, and having olimbed on the 
aide of D 41 to a height etated ea 19,200 feet. 

On two enweive days we made &at aecenta of Mount Nievee Peni- 
tentee, 19,080 feet, and D 41,20,671 f&t, from the summits of which we 
obtained not only oomprehensive viewe of the amund ing  region, but 
nnobetructed views of the weetarn end of the Nun Hun m d ,  of the 
two reservoirs of the Qanri glacier, and to the west the full eweap of 
the Barmal glaoier to ita end 8 milee beyond. 

In the February 1903 Alpine Journal, Dr. Neve .&owe a photograph 
of a section of the Barmal glacier taken from the p w  to the Bara !Zaj 
Nai, whioh he deaignatea ee " the Great Weetern Glacier of Nun Kun." 
He further eta- in his a Tourist's Guide to Keehmir,' 6th edit., 1905, 
p, 122, that Mr. Barton end he, in 1902, " dimovered that the Bhot Kol 



Panorama from sumtnit of 3bt.Nievrr Penitentem. 19,080 fmt. Peak on left ia D 11, 20,571 feet. Barma1 R idp  runs Imm I t  to lower edge of picture in centre. Them 
two enclose nnrthrrn 11alf of head of h r a u l  glacier. Peak on right ix hi~hest  Nltn Kun, the snowa around which a n  turned by the ri~lpe running from i t  to centre of Bumal 
Ridge. and by latter into the Ganri glacier on north and, as neen in foreground, into the north-weat nala on south. Peak a t  extreme right la Z 1. 

Panorama from autnmlt of D 41 20 571 feet ohowing two hmds of Qanri p.1.elcr the larger In bregronnd eomlng from 11ighest Nun Kun, tbe Barmal Ridge and D 41 
the smaller Jescsnd~ng from Nun Kn; &in betieen higheat p e ~ k  and one next north'of it (on left) ArCte itom highcrt peak to Barnlal Ridge concealed by cloud. Pa& 
of west face of B o m l  Ridge a t  extreme right. 
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glaaier oomes all the way from the Nun Kun peak." Also in the Feb 
ruary 1906 AZpine Journal, p. 350, he speaks of the Barma1 gleoier an 

the upper Bhot Kol glaoier!' From thew quotations i t  is evident 
that he suppoeee the B a r d  to be identicel with the Bhot Kol glaoier, 
and that its ultimate source is the highest Nun Hun peak. 

I cennot agree with him in either of theee suppositione. As regards 
the firat, i t  may be mid, having been over the same ground, and haring 
elm traversed the Bhot Kol glacier from end to end, I found no evidence 
that the two glaoiera are identical. The lower end of the Barmal 
gleoier, where Dr. Neve enppoeee the collnection to be, ie separated from 
the Bhot Kol by mountains and ridgee from 17,000 to 19,000 feet in 
height. be regarde the eeoond suppoeition, from the summite of Mount 
Nieves Penitentes and D 41, the south-went and north-we& fame of the 
great pyramid of the highest Nun Kun are seen to be separated by a 
eharp mk-ardte, broken at one place, running down the pyramid from 
its apex to its baee on the high plateau, where the ar6te ie lowest. 
Thence it passes directly west, rising as i t  goes, and joins the Barmal 
ridge at  ita highest central point, about 19,ObO feet. 

This erdte and the Barmt11 ridge turn all the snows ooming from 
the Nun Kun peek, and those of the plateau between this and the 
Barmal ridge, into the weet reservoir of the Ganri glacier on the north, 
and towards the North-West nala on the south bide, and, ee can be eeen 
from these photographs, not a particle of snow from the Nun Kun a n  
enter the Barmal glaoier. Had Dr. Neve olimbed sufficiently high 
on D 41 to fully overlook the Barmal ridge, he would have eeen the 
impoeeibility of this bupposition. 

The ascent of Mount Nievee Penitentes and of D 41 wee by no 
means erey. Both are peaks of the very firat order. One dope of the 
former, requiring three-quarters of an hour to climb, wee steeper than 
oould be measured by the scale of Abney'~ level, being apparently 70" 
or 72'. The leet 1500 feet of D 41 was also diffioult, tonsisting of 
icsslanta varying from 60' to 70". Fortunately these were wholly 
oovered, ee stated, with nievea penitmter, forming a preoipitous giant 
stairway of ioe, by whioh we were able to scale i t  in safety. Had its 
surfecw been umooth, the undertaking would have been much more 
difEoult, more fatiguing, and highly &ngeroue. Half an hour after 
the top wee reaohed a thiok mist swept up from the Barmal gleoier 
and enveloped us, shutting out all landmarks. This wee aocom- 
penied by an ioy wind, whioh oongealed the breath into icicles on our 
mowtaohes and covered ollr clothing with feathery fringee. Recognizing 
the danger both of remaining rrnd of deecending, we preferred to attempt 
the latter, and suooeeded in getting down in two partiee invisible to 
each other, by following the slight spoor made in aeoending. Previoue ' 

to departure a stone cairn was built on the summit and notes of the 
eeoent placed in it. 
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The Barmel la stands perhaps 600 feet above the Barmal g lde r ,  a t  
the top of a very steep ice-wall oleft by two bergaohmnds, to emend or 
deeclend whioh requires a good knowledge of i-ft. Our oooliee 
were powerleas to negotimte i t  alone, whioh faot prevented many of 
them from' deeerting during the four days we oamped there, and even 
the guide and portera would not venture on it anroped. Two rook- 
cairns stand on the summit of the la. By whom they were made we 
could not lean. No m r d a  were found in them, and I know of no 
e m n n t  of any European having vieitad this plaoe. h i t  is practically 
certain that natives oonld not reaoh it from the Barmal glaoier unlese 
the ice-wall were greatly ohanged, it may be mumi~ed that some party, 
having oome up to it from the south side, mietaking i t  for a wow-pass 
somewhat farther we&, end having found the desoent to the Barmal 
glaoier barred by the ice-wall, built them oairns ae a beeoon by whioh 
the place might in fnture be avoided. The existenae of other cairns 
on ledges to the moth, indicating the way to the other pass, supports 
t hb  view. Half or three-quarters of a mile west lies the snow-pees 
referred to, a d b l e  by easy snow-slopes, leeding from the Barmal 
glacier to the Bars Zaj Nai. I t  is over thia psse that the natives 
take their yak-oarmvans from Tongul, and thia was the paes naed by 
Dr. Neve, also under the name of the Barmal la. 

The Sentik la is a depression about a mile distant from D 41, in the 
ridge leading west from it. Over this pees lies the way from the 
Barmal glacier to Tongul, the nearest village in the Sorn valley. Below 
the pass the Sentik glacier, about 3 miles long, wming from the north 
side of D 41 and neighhouring mountains, and reoeiving two ioe-falls 
from the west reservoir of the Ganri glacier, descends north to the head 
of a very deep nala, enoloaed on both sides by jagged rock-peab, below 
whioh dopes and ridges fall away to Tonyl ,  a short march from Snm. 
By this route we returned to the latter village, having oovered over 
90 miles of rough oountry in completing the first oircuit of the Nun 
Hun, besides many more in exploration and ascents. 

A u p t  18 end 19 were very warm days at  Sum, the sun burning 
with unusual fervonr. We had found during the summer, se during 
thoee of 1902 and 1903, s u ~  maxima of 200" to 206" Fahr. at high 
altitudes to be not at all unwmmon, but had never known them to 
attain the figarea reached on them days. On the lath, at 1 p.m., the 
sun thermometer registered 206", and, at 1.15, 212' Fahr. 88 this last 
figure seemed inoredible, the inetrument, which was so hot that i t  could 
scarcely be touohed by the hand, wee raised to the vertioal pomtion and 
shaken, hut the mercury did not fall. At 1.25 i t  reached 216". This 
wea not only an unusually high maximum, hut it occurred at an 
unnsatrlly late hour, most maxima I have obrrerved, oocorring at or 
before 1 o'alook. 
On the 19th, at  12.30 p.m., the thermometer registered 196'. At 
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12.45, 213: A t  1, through e thin film of olond, 217', no t  fel l ing when  
plaoed vertical, and  at 1.6, 219' Fahr .  T h e  el t i tnde of Surn is 10,850 
feet. Aa sun-temperatnree inoreaee in proportion t o  altitude, what must 
t h e  temperotuma on  them days heve been et over 20,000 feet?"  O n  
these, es on  o ther  m i o n e  when  I have  noted h i g h  temperat-, t h e  
maxima showed themaelvee in sudden wavea or flashea of hea t  laet ing 
a few momenta a n d  t h e n  subsiding. It may also be noted that ,  ae on  
t h e  lath, eome of t h e  highest temperaturea hove ooourred when  t h e  s k y  
wse oovered with thin oirrho-stratne olonda. 

Before the paper, the Psrem~m : The lecturer of the evening, Dr. Hunter 
Workman, i~ going to d k  ua on hi0 k t  expedition with Mm. Bullock Workman, 
hi wife, in the Himalayas. I regret that Mm. Workman haa not been able to be 
hem to-night, aa we hoped rhe would hare been, because rhe ir engaged in some- 
thing almost more arduoua than climbing 23,000 feet. She ir delivering thirty 
 lecture^ in thirty-seven days, starting from Munich and going by Vienne up to 
Dresden, Berlin, Hamburg. I need not introduce Dr. Workman to you, becew he 
and Mra Workman are old friendr of our k i e t y .  I t  L about eight or nine yeare 
eince they rtarted on their explorations in the Himalayar. Dr. Workman delivered 
an address here about three yeare ago on hi journey from Srinagar to the sowce~ 
of the Chogo Lungma glacier. They then returned to the Himalayas, and in the 
following year Mre. Bullock Workman gave ua a very intaresting ddresll on the 
earliest exploration ever made of the Hoh Lumba and Sosbon glaciers. To-night, 
dter  fresh trsvela and always on new ground, we are to hear from Dr. Workman 
an account of their joint .ecenta in the Nun Kun group I shall not enter into the 
difficult queation aa to what traveller hae aeoended the greatest height above sea- 
level. We have Dr. Longst& here, and I believe there is only a matter of about 
10 feet between them, him and Dr. and Ym. Workmm; bat I will remind you 
that all of these e x p l o m  ere not merely trying how high they can climb. Careful 
obwrvationr are taken of glsciition and in other wientifio directions, so that their 
~lcsnb have red ~cientifio d u e .  

After the paper, Sii THOMAB HOLDIOH : I am rather glad of this opportunity of 
expming  my dmirntion for the cond~tency and the determination and the ability 
with which a long record of observations haa been taken by Dr. Hunter Workman 
m d  him gallant wife-if he will allow me the expreaaion-under ciroumetancw of 
extreme difficulty. I hare hd some elight a q d n h n o e  with the difficdtiw and 
the h b i i i t i e r  which beset the takiig of obaervatione in verp high altitudes in the 
Himahyes, and I a n  only liken it to the condition8 under which a man might find 
himml if he waa at  sea in very rturmy weather, and very sen rick, and was wked 
raddenly to make records of the height of the wavcu, and the rtrength of the winds : 
he would find that it  took a great deal of remlution and determination to effect his 
p u p .  It is indeed a moat difficult proposition. 

There are some of the phenomena to which Dr. Hunter Workman haa referred * 
which I had the opportunity of observing, to a certain extent, when I waa in the 
Ander. He refelred to the nitvea pcnilcnh. NOW, although I aaw nothing of nkea 
pmitmfea in the highest altitudes of the Ander, yet I did obearve dirtinotly the 
same resulta, induced probably by the name caullee, on the mrface of the wide plaius 
which interneno between the Andea and the Atlantis, WJ I war croesing in winter ; 

Bee the aoographiml Jwmol, March, 1905, p. 260. 
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and I was convinced that the caw of the formation which Dr. Hunter Workman 
pats forward is comt ,  namely wind-action. I know of no part of the world in 
which the wind in more pernistent from a cehain quarter than it  in on the western 
slopes of the Andes and across the intervening plaina b e t w m  the Anden and the 
Atlantic. The nMvss penitsntea of the Pamper were most obviody c a d  by 
wind. A.a regardn his criticism of the Snrvey map4 I have very little to my. I 
only explain to you, aa he munt be very well aware, that it  in not, and never can bq 
one of the primary objecta of thes~irvey Department of India to make detailed m a p  
of regiom 80 inscxeesible and m remote an t h w  which Dr. Honter Workman h a  
~Sted. A11 I can certainly promise is that the department which in responsible for 
t h ~  m a p  will receive with the greatant thankfulnean any oorrections or recom- 
mendations thnt explorere cf the type of Dr. Hunter Workman, who take obeens- 
tiom carefully and -ietently, maypoeeibly give to them. 

You munt know, for it haa been frequently b n d  in thin hall, the 
that exists in determining altituden at  such great heighta M thoee with which 
Dr. Hunter Workman hae b a n  dealing. Barometric obsarv~tions are notoriody 
anoertrin, m d  amongst them we must include hypeametric obsemationh that 18, 
ohmations obtained by the boiling-point of water, to which Dr. Workman h ~ s  
referred; all are equally affected by variations in atmospheric conditions. There 
is no doubt tbat the most certain way of determining the beighte of remote 
and inaccesdble peaks in by a process of triangulation, where the anglee am 
actually meanured and heighta reduced by mathematical proommn. But all the 
name, it  must be admitted-d will be admitted by any mathematician-that even 
no there are uncertainties when it comes to dealing with such enormow altitudes 

thm of the Himalayan peakn. We do not know exactly, and at  prtwwmt there 
is no means of determining, what the exact effect of refraction may b in thoee 
altitudes; and the rewlt of variation when applied aa correction to t h w  olmemed 
trigonornetrid altitudes may be very considerable. For instance, I may mention 
that we are atill in doubt a to the exact height of the highest mountain in the 
world, Mount Everest. But we are pretty certain that whatever the correction may 
be tbat haa to be eventually applied when we are more certain than r e  are at  
p m m t  of the value of refnotion, it  will not diminish thnt height. On the contrary, 
Mount Evereet will probably prove to be some hundred feet or no higher tbnn we 
at pr-nt reckon it. But when we oome to the mountains whioh approach Mount 
Evereat neumt in height, K, whioh is eituated in tbenorth-west of the Himahpa, 
and that grand peaL Kinchinjunga, opposite w i l i n g ,  we are not a t  p m n t  
nure which is the highest. We know which is the highwt p k  in the world, bnt 
we do not know thesecond highest. I t  may prove--&sondly, I think it  will rn 
prove-that K, (a peak with which Dr. Hunter Workman is well acquainted), 
which haa always been considered to be the m n d  highest, will prove to be third, 
and Kinchinjungs will have the honour of ranking exond. 

However that may be, we muet all of us accord our unmitigated admiration to 
the exploib of a lady who has eucceeded in exploring auch inacceesible dtitudsr 
an Mrs. Bullock Workman han done. My dmiration for her achievements is 
unlimited, and I think that, even if i t  in impoesible to nay, amonpt some four 
or 5ve people who have mended higher than any people in the world, which 
individual amongst them ban actually achieved the proud position of getting highest, 
811 we munt s p a  that amongst thone few Mrs. Bullock Workman certainly takw 
a prominent place. Under which circumstanoee, it  is ponnible that it  msy be 
suggwted to you, an it hns been to me, tbat i t  is almost time tbat a p t  eooiety 
like this ranked ladies and men together on precisely the name plane of g m  
graphical ranparch. I won't purnue that subject any further; but if any 
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movement henalter should ever take place which would allow ladies as Aesociat.8a 
of the Royal Geographical Society to receive the eame official reoognition an men 
recsive, all I oan say L that euoh a movement would have no warmer rupporter 
than myselt 

Dr. T. GI. LO~QETAF~ : I congratulate Dr. and Mm. Workman very heartily on 
the gat feat they have prformed. I should think that Mrs. Workman's record 
for altitude will never be beatan by any other lndy but h d ,  and any one who 
known what climbing at  bigh altitudm means muat appreciate the extraerdinary 
degree of fortitude and.pereeverance with which she ia gifted. This sscent of a peak 
of 23,300 feet by a lady murt d w a p  rank as one of the most wonderful mountaineer- 
ing exploita on reoord. Dr. Workman d m m e r  tho thankr of all of us for his 
seibnacrifice in devoting h i m d f  to photography, the reeulta of which have given ue 
such pleanure thin evening, inr ted of completing the h t ,  although, of course, he 
climbed higher than the eummit of thin peaL in 1903. 

I murt .Iso congratulate my friend Cyprien Savoye and the nix Courmayeur 
porten on the euecedul accomplinhment of a very arduous enterprise. One of the 
erwntials for rtill higher m n b  will be that the m n 4 r  lady-who makes the 
final climb must not be tired out by mveral dayr of load-carrying juet beforehand ; 
and this plan of baving a good supply of the very beat profe~onal  Alpine porten 
d l 1  no doubt be neceenay. In my opinion, not even the Qnrkha, with d hi 
plwk, had quite the m e  rtamina for thie rort of work as the Alplne pemmt, 

~ - 

though I, for one, prefer hir company. 
Dr. Workman haa mentioned my name in connection with the greateet altitude 

at which travellers have encamped, but is not correct in wbat he han eaid about me, 
as he will see if he reads the account of my Tibetan experienm in 1905 in the 
Alpins J w d  (vol. 88, pp. 202-228). If he had read my amount, he must have 
noticed my reference to W. H. Johnson. This gentleman, who belonged to the 
s t d  of the G.T.S. of India, and war aleo a Pellow of thin Society, spent a 
nigh& at  over 22,000 feet in the Kuen Lun when surveying beyond the Chang- 
chenmo in 1864 (J.R.G.S., 87, pp. 1-47 ; and Prw. R.G.5, 11, pp. 6-14). But 
the question of recorda doen not in any way detract from the wonderful frat of 
endwanoe performed by Dr. Workman and his wife in spending a night at well 
over 21,000 feet, after they hrd already spent three conrecutive nighta a t  great 
altitudes. 

Though Dr. Workman doee not exaggerate the unpleasant symptoms experi- 
enced by moet people at  high altitudw-indeed, he rather makes light of them- 
I amnot rrgree with him as to the improbability of the ascent of the hiphest 
mountdnn on the globe, provided always that a relatively easy route exieta which is 
not barred by " questions of high imperial policy." On the Tibetan side of Everest 
'the mow-line probsbly licw above rather than below 19,000 feet. The m t  must be 
climbed in two b y e ,  and this cannot at present be d d  to be an impossible perform- 
ance, because both Qraham's p u t y  and my own, on the find day of the ~ o e n t  of 
the two highest mountainr that have yet been olimbed, were able to ancend nearly 
6000 feet and get back to camp for the night. Although I believe that pereonally 
I could not climb as bigh ar the rummit of Everest, I am equally w e  tbat there are 
othera who can. I wbh I wee an sure that Englishmen e l l  be permitted to make 
the attempt. 

Dr. Workman's obervations on the exirtence and formation of nww penitmtm 
and on the relative absenix of terminal morainer in this part of the Himalaya, are 
moat interesting and wlhable. But in reference to the latter, i t  seems to me that 
the action of rtreMe nnd landelips combine to modify wch structures in the 
Himalaya to a much greater extent than in the Alp or Caucacur, and I have 



several timas bwn puxled to know ,whether I waa standing on a terminal moraine 
or n d  

Tbe mountaineering o W e a  to the mcceslr of Dr. and Mrs. Workman's 
expedition have been &t ; the extreme steepness of the snowalopes we have seen 
on the acreen to-night must have frequently mbjected them to serious rishs from 
adaochen. I think that the difficulties, and indeed the actual hardships, that are 
involved in takiig photographs and observations at  high altitudes, are reali~ed by 
very few, either of the general public or scientific geographers, and Ingain congnta- 
late them mollt heartily on what they have done, and I'hope that they will be 
thoronghly s u d u l  in the expedition which I hear they are undertaking next 
year, and that Mm. Workman wffl raise her own rewrd etill higher. 

Dr. Hmmta WOBKMAN : In  regard to the ease with which Mount Evemt  can 
be climbed, granting that any one might climb 7000 feet on Monnt Evereet, from 
16,000 feet to 23,000 feet, I think the next 6000, from 23,000 to 29,000, would be a 
muah more difficult affair, because the air b very much more rare the higher you 
go, and I doubt whether anybody could breathe oud undergo the physical strain 
neoessary to climb that last 6000 feet, even if he had the strength. With regard to 
the euggdion of mountaineers having their camp prepared for them by portam, the 
quastion ie whether porters could do the work. For m n s  given in the paper, I 
doubt it. As a matter of fact, if the ascent of Mount Evereet should be attempted, 
it  ia more than likely that its grmdiente and the natural obstaclss would be fouud 
to be such aa would preclude the p s i b i i t y  or climbing 7000 or 6000 feet in a 
single day, and a succession of camp would have to be mode under the die- 
advantageous conditions I have mentioned. 

The h r s r ~ ~ m :  In thanking Dr. Hunter Workman for his paper, I need not, I 
t h i i ,  say anything more than Sir Thomaa Holdich and Dr. Longstaff have said 
ooncerning our admiration for the work of himself and Mre. Workman. I would 
only aak Dr. Workman toconvey thia to Mm. Workman on our behalf. 

BATHYMETRICAL SURVEY OF THE FRESH-WATER LOCHS 
OF SCOTLAND.. 

Under the DIreotlon of Slr JOHN MUBIUY, K.O.B., F.R.S., D.So., eb., .nd 
LAVRBINOE PULLAR, F.BS.B. 

THE h t  par t  of th i s  paper, published in July laat, deal t  with t h e  
phyeical featurea of Loah New, and t h e  eroond pert, published in 
October, dealt w i t h  twenty-seven of t h e  tributrrry loohe. T h i s  t h u d  
part i n d u d e s  t h e  deeoriptione of t h e  remaining five looha, w i t h  summary 

Map, p, 182. The admirable m a p  whioh arcompany tbe tbreo parb of 
the N m  paper (the laat of the mriea) have been preoented by Sir John Murray 
and Mr. Lanrenoe Pullar, and it  ir thus due to their libarality that we are able to 
poblish them free of any m t  to the Society. Tboagh this ie the 5nal contribution to 
appear in the Journal, the remaining mnaller Scottish lochs are to be denlt with in a 
v i a l  publi~tdon to be iun@,it in hoped, during this year.-Psnm~m B.G.B. 
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table giving par t idam of the loohs within the Neee basin sounded by 
the Leke Surrey, to whioh are appended notee on : I. The temperature 
of the wmter in Looh Neee, with a footnote on the ohemical composition 
of the water; 11. the eeiohes of Looh Nese; 111. the depoaita of Looh 
Neee ; IV. miragea on Looh Ness ; V. " etorm-weather " at  Fort 
Anguetna ; VI. the geology of the Nem dietriot ; VII. the biology of the 
loohe in the Ness baain ; and VIII. the aquatic vegetation of the loaha 
in the Nees b i n .  

Baa* 

F10. 1.-INDEX MAP OF THE NU88 BABIX. 

Loch M7uu (see Plate XIV.).-Loch Mhor is the reservoir for the 
British Alominium Co!s worlw a t  Foyers. In ite oonstrnotion advantage 
wee taken of two natural loohs (Qarth and Farraline). By meane of 
the dam at  the lower end of Loch Qarth, the enrfaoe of Loch lKhor may 
be raised to 20 feet above the original level-af Looh Farraline, the npper 
looh. 'In mummer the two loohe may subside to their original le~els. 
The loch ia atill divided into two portions by a oauseway 2 milea from 
the npper end, and a public road here oroEeeR by a bridge, the wirter 
paming by a cwrnal underneath. The loch is rapidly forming a beaoh by 
eating away the boulder olay of the fields. Theee raw oliffi of olay ere 



expoeed when the looh ie below its high level, and portions are aon- 
tinually falling in. 

Loch Mhor is of very irregular form, narrow snd elongate, running 
north-saet and mth-weat in t3t1ath Errick, the lower end eome 2 miles 
south-east of Foyera. On the weat the oountry is moorland, with low 
hills, and many patohes of tmea on the shore of the looh. On the eeet 
the hills are higher, rising to mountains at  the distance of a few milea. 
The west shore-line is of a simple outline, with alight double sigmoid 
curvature. The eaet shore ia muoh broken up, several bays and arms 

- 
PIG. 2.-LOCH DIUOP, SOUTH-WEST Em, BEOWINO. THE BEORE WHEN THE WATEB 

I 8  W W ,  WlTFI BEMAWS OF DEAD TREES. I 
( P b l o .  by 0. Wut. Rom ' Proc. Roy. Sw. Edin.; by prniuton of th Carnell.) ~ 

running south-eaetward. The largest of theee is in the middle of the 
I 

looh, and runs three-qnarters of a mile inlad.  
The loch ie nearly 5 milea in length, has a maximu~n breadth of 

I 

nearly three-quartera of a mile, and a mean breadth of one-third of a 
mile. It has a superfioial area of 15 square miles. The volume of water 
ie subjed to great variation, being estimated at  the date of the eurvey 
(April 24 and 25,1903) at 1131 e~illiona of cubic feet. It drains an area 
of ah,ut 21 equare miles. Few streame of any importance enter the 
loch. The largent are the 411t na Seahhaig, which formerly flowed 
into the river Gourag, but waa diverted into I m h  Garth when the dam 
was built, and the Aberchelder burn, which entera the large middle bey 
on the east. When quite fall the reservoir overtlowe into the Gourag. 
When surveyed the surfaoe wee 638.6 feet above sea-level. In acoordanca 
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with ita artifioial origin, the greater part of Loah Mhor ie very shallow ; 
deep water ia only found in the original natural loohe. Two-thirds of 
the whole area is lees than 25 foet deep. 

The basin formed by Looh Farralhe before the snrfsoe wee rained 
wae fidly a mile in length, and one-third of a mile broad, with a depth 
of about 40 feet. The breadth hee been very little inoreased by the 
dam. The depth is now 60 feet. The basin ia simple, with uniform 
oontoare and rgently doping eidee. The 26-feet oontonr enoloaee an 
area of tw~th i rds  of a mile long by onefifth of a mile broad. The 

m. 8.-LOOH YHOB, BOOTH-EAST SHORE, W ~ N  THE WATEB IS LOW; BOOKS TEAT 
HAVE BEEN DENUDED 08 THEIR PEAT C O V ~ G  EXHIBIT GLACIAL IITRIATIOI. 

( P W .  by 0. Wut. From ' Pmc. Roy. &bc. Un.; by pmP& 4 the WncQ.) 

50-faet area ie very narrow, a quarter of e mile long, and a little eeet 
of the oentral line. 

The b i n  of Looh Garth, whioh wee 1 h miles long by nearly half a 
mile broad, ie of irregular shape. The main part of the looh was oblong, 
but a long, ourved, narrower part branohed off to the eonth. The depth 
ie now 91 feet (the maximum for Looh Mhor). The 25-feet oontonr 
almost ooinoidea with the shore-line of the original looh. The SO-feet 
oontour enalosee an area li miles in length, and enteni the narrow southern 
branoh. Thb area ie broad for half a mile at  the north end, but from 
there moth it ie a narrdw ohannel. The 75-feet area is one-third of a 
mile long by one-fifth af a mile broad. The mean depth of the whole 
loah ie 24 feet. 

Seriee of temperaturea were taken in Looh Garth on April 24, and in 



Loah Farraline on April 36. The higher temperature of Looh Farraline 
might be due merely to ita being taken a day later, ae the weather wee 
Warm. 

Lo& Garth, April 24, Loah Panoline, April %5, 
1908. 1903. 

. . . . . .  Burfaoe . . . . . . . . .  42O.O Fahr. 48"-6 Bshr. 
10 feet . . . . . . . . . .  41°.8 ,, . . . . . .  U0'2 ,, 

. . . . . .  . . . . . .  25 ,, , . . -  ,, 4S0Q ,, . . . . . .  . . . . . . . . .  so ,, - ,, 4B0.4 , 

. . . . . .  . . . . . . . . .  40 9,  41O.2 ,, 42O.O ,, . . . . . .  . . . . . . . . .  55 ,, - ,, 4 2 O . O  , 
. . . . . . . . .  80 m 41O.2 , .. . . . .  - ,, 

Loch Bran (see Plate I.).-Loch Bran is situahd in the woods above 
Foyers, from which i t  is a mile distant. The shore0 are wooded, with 
rook showing in plaoe~ a little way from the water's edge. Thore are 
really two baeins at the same level, separated by a narrow neok of land. 
The looh is very narrow, with the oentre line strongly onrved. Its 
length, measured in a straight line, b about three-eighths of a mile, I 

measured round the ourve nearly three-quartem of a mile ; the maximum I 
breadth ie one-fifth of a mile. The superfioial area is about 24 earee, 
and the volume of water 13 millions of cubio feet. The drainage 81-08 is 
only a quarter of a square mile; the looh receives no streams of any I 

size. The east loch drains into the west looh, and that into the river I 

Foyers by a burn half a mile long. The east loah is muoh the larger I 

and deeper, but the deep area with a meximum of 50 f&t ia only a little 
hole in the middle of the looh. The greatest depth in the west looh ie 
19 feet. The bean depth of the whole loch ia 129 feet. The tempera- 
ture at  the surfaoe on April 30, 1903, wae 48'-6 Fahr. ; at  10 feet, 46O.2 ; 
at 20 feet, 45O.0; at 25 feet, 42O.3 ; and at  60 feet, 42O.2. 1 

Loch a' Chire (eee Plate XV.).-A little loah lying between Loch 
Duntelchaig and Buthven, and draining into the latter. Low but 
oraggy hilla border the looh on the west and north, the orags of 
Creag Dearg feoing the weat end. The loch ia of eomewhet oblong 
form, with the long diameter east and wwt. The length ia nearly 
two-thirds of a mile, the greateet breadth onsthird of e mile, the mean 
breedth one-fifth of a mile. The superfioial area b about 86 eores, and 
the volume of water 103 millione of oubio feet. The drainage area 
is nearly one equare mile. Only one s h a m ,  the Allt Bhreao, flowe 
in on the north, and at  the eeet end the bum flowe out towards Looh 
Ruthven. 

Looh a' Ohoire ia 865 feet above the eea. The bottom forma a simple 
basin, with the deeper water towards the east end. The 26-feet oontour 
follows the ehore-line, except at one point on the north where a sounding 
of 18 feet lies @r out. The 60-feet ewe, one-eixth of a mile in length, 
lier all to the eeet of the oentre of the loah. The meximom depth ia 60 
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feet, and the mean depth 27i feet. The tempemtam at  the surfaoe on 
April 28, 1903, wae 43O-6 Fahr. ; a t  26 feet, 42'-5 ; end at  50 feet, 420.6. 

7 , h ;.;*:; ?... , , ,; +;; 2 . - -  , 
I .  . - - I , .  -, . . -I:'- . . , - L  <-., :z - - . A - I -%A - 

PIG. END OB LOCH BUTEYEN, LOOKING EAST. 

(photo. b~ a. rut. From aPrm. Roy. &. Bin.: by pmm(r8bn ql U6 CXweU.) 

LOIA Ruthvan (see Plate XV.).-A loch of fair size, eome 23 milea east 
of Loch New, opposite Urquhart bay, and half a mile muth of Loch 
Duntelchaig. It is a narrow looh, with ita oentral line muoh ourved, 
but having ita general direotion east to west. Preoipitous wooded h i b ,  
the Tbrr Mbr and the Torr Beag, r h  abruptly from the north shore. 
On the muth the crag8 of Steo Gorm and Craig Buthven border the 
eaatern part of the looh, while towardn the weat the ground ia lower and 
more open. 
' 

Loch Ruthven ia very narrow in the middle, alightly expanded at  the 
eaet, and much expanded at  the weat end. The length ia 2f milee, the 
maximum breadth, oloee to the lower end, fully half a mile, end the 
mean b r d t h  a quarter of a mile. It haa a snperfioial area of about 
368 acrea, or over half a square mile, end a volume of 180 milliona of 
mbio feet. The drainage area ie 4 aquare milea The burn from Loah 
a' Choire comes in near the upper end of the loah, and there are no other 
bums of any aim. The outflowing stream is the river Farigaig, which 
fa& into Loch Neee a t  Inrerfhgaig. 

When surveyed on April 27 and 28,1903, the loch wee 2 feet below 
a bench-mark, 703.1 on the south shore at  the npper end, and would 
therefore be 701.1 feet above the 8+. This at  V- W i t h  



two epot-levels on the north ehore where 687 and 688 feet are marked 
near the weet end, and there is no dam to &ooount for so muoh difference. 
The Ordnance Survey, on May 8, 1871, made the l e d  700.4 feet, only 
a few i d e a  lower than our measurement. Looh Buthven is on the 
whole very ,hallow, having o mean depth of only 11 feet. The emall 
eeetern expanaion haa a flattiah m d y  bottom, with a greeteat depth of 
8 feet: 

The narrow part, a mile in length, haa a uniform central depth of 
14 feet throughout, but in it, juet three-quartera of a nlile from the 
upper end of the looh, ia an abrupt little hole of very limited extent, 
whare the maximum depth of 42 feet o m .  The weetern basin hss a 
flattish bottom, with a depth of about 13 feet, and two little depreeaiona 
of 20 and 25 feet. Rook ia expoeed on the north ehore at  the basee 
of the Torre, and a t  several p in ta  on the m t h  shore. Though the 
rook is near all along the south shore, the beeoh is for the moat part 
of gravel and bouldere. The river flows out through a p r a y  fiat. 

The temperature on April 27, 1903, wos 4b0.0 Fabr. from top to 
bottom, and the air at  the time wss aleo 45O-0. 

Loch Aahie (see Plate II.).-Louh Aehie ia need for the water-mpply 
for the town of Inverneea It is abont 6 milee eouth of the town, and 
14 milee eaet of Dores, on Looh Neee. It ie an elongate looh of mode& 
eize, having the same geaer.sl direation aa the Great Glen. The weat 

BIG. 6 . - L O ~  ~ H I M  FBOY THE NOBTE-EAST, LOOXIXQ BOOTH-WEBT, BHOWINQ 
BABBEH FLAT AND STOHY SBOBE. 

(Pbb.b#Q. wut. ~'Aa.Rq.~.~in.,.b#pmWon9/r&~) 
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ahore is bordered for ite whole length by D r u m d i e  wood; on the 
east is a bare woodland etretah little higher than the loch. 

Loch M e  is 1 i  milee in length. I t  b nearly half a mile b m d  in 
the middle, and narrow8 towards eaoh end. The mean breadth ie one- 
third of a mile. Ite euperficiel area ia half a square mile, and the 
volume of its water 300 millions of oubio feet. It haa a drainage area of 
nearly 3 aquare milee. Only a few very amall bnrne go into it, and tho 
AUt Mor, ita netural outflow at  the north end, flows into the river New 
2 milea above the town of Inverneee. 

Looh BBhie form a eimple basin, with all the oontoure following 
the Line of the shore, and the mdea everywhere Kith a uniform gentle 
dope. The maximum depth of 51 feet is in the centre of the looh. The 
mean depth ie 21 feet. 

The surfwe on April 14, 1903, was 717.75 feet above sea-level, the 
water just lipping the ail1 of the duim a t  the north end ; thg Ordnance 
Survey, on April 6, 1871, found the level to be 716.0 feet above the aea. 
On the date of the eurvey the temperature from d a o e  to bottom wee 
41°.8 Fahr., the air temperature at  the eame time being 36".0. 

The details regarding the loohe in the Nees baain are colleoted 
together in the table on the following pages for oonvenienoe of reference 
and oomparison. 

Fmm this table it will be awn that in the Wy-three loohs about 
4400 eoundinga were taken, and that the aggregate area of the water- 
mrfece is 34) square milea, eo that the average number of sonndinga per 
quare mile of surfaoe ie 128. The aggregate volume of water oontained 
in the looha is wtimated at 280,923 millions of oubio feet, or lees than 
2 cubio milee. The area drainod by theae loohe ie about 690 aquare 
milea, or twenty time8 the area of the lochs. - 

APPENDICES. 

NOTES ON THE TEMPERATUBE OF THE WATERg 
I N  LOCH NESS. 

By ID. Y. WEDDERBURN, We&, LI*B. 

~ ~ U L A B  bmperature obwrvationr in Loch Nem were begun at Fort Augustus in 
July, 1903, at the m e  time as the firat limnograph to be ured in Scotland wrre 
erwted, At 5nt  the temperatun, obeervations were ruboidiuy to the othor ob. 
setvations made in the looh, but gradually their importance increaeed until the 

The water of Looh Neu ma rubmitted to analyrir by Dr. Tetlow, who found 
nothing abnormal about the water, except its mfmere and freedom from mineral 
umtter, the tow mu& being equal to only 29224 p r b  per 100,000 (1'0012 partr of 
fixed mlidq and 1.0212 pmb of volatile mlide); the prinoipl aonatituonta u e  dim 
and mloium chlorideq while rnagneriwn ohloride, iron, potdarn, dim, oarbonio 
.aid, and mlphurio mid ere prearnt in traoea 
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BUMMABY TABLE. 

Nem . . . . . . . . . 
Quoich ... ... 
Ponlary ... .. . 
Garry ... ... 

' a9Bhainne ... ... 
1 Lundie (Bury) ... 

Oich .. . . . . . . . 
Uanagan .. . ... 
Beag . . . . . . . . . 
Clunie .. . 
Lun&e (01oLc) . . . 
West Looh Loyne ... 
Enst Loch Luyne ... 
An Staca ... ... 
Liath.. . . 
 am ~ m i c  DerrrgaS.' 
nlVullan ... ... 
Meiklie ... ... 
Adeioh ... . .. 
Dubb ... ... 

-~ -.--- -- -,-:- 

5260 : 1693 124-25 1.96 : 090 I 3.7 754 ' 488.02 
556.00 / 280 6.95 1 0.80 0.43 ; 6.1 281 1OL.60 

C320 npprox.] 37 1-46 0.20 , 0.10 : 6rl 47 9-90 
257 272 4.90 0-56 1 0.36 : 7.3 , 213 , 78- 

[lo60 approx.] I LP , 0.36 0.26 i 0.14 ' 38.9 28 ' 9.69 
44540 103 0-76 0.40 . 0.22 1 29 6 , 54 16.28 

[Ang. 18,186@] , I 

106~00 195 , 4-02 1 0.30 0.19 ! 4.7 154 I 41-18 
118.20 1 56 , 058 1 0.12 ' 0-07 13.5 43 16.80 
60520 1 27 0.80 ( 0.22 -0.13 / 43.3 29 I 11.80 
605'20 1 2 6 ,  4281 0.50 / 0% 6 9  125 ; 4998 
l l l .50 28 0-46 0.18 0.09 / 18.6 25 . 7.80 
71900 ' 65 1.28 ) 0.34 0'19 , 147 19 ' 5-93 
70610 125 875 , 0.30 1 0.15 5.6 3.5 ' 10-32 

[1600 mpprox.] ( 85 1.m 1 0.40 : 0.25 24.5 . 51 16.5% 
14W10 43 1 0.46 0.28 i 0'21 45'0 55 , 22-38 

[ltilo approx.] 60 0-74 0.21 0'12 16.0 70 24-48 
11750 appmx.] 38 , 0.45 0.18 , UQ!) 21.6 27 12.21 

36490 49 1 1-10 043 098 1 259 ; 45 22-10 
ClfllO appmx.] 38 , U.35 0-14 : 0.09 1 289 26 11091 
[1310approx.] 2 0 . 0 - 1 8  0.11;0-07 389 18 700 
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, reline) ... .. I : Bran ... ... ... 1 
1 a' Choire ... . 1 
I Bnthven ... ... 

Ashie ... ... 
I - _  

[AU,.-~. 1 ~ 9 1  
95620 

[nearly 7001 
[645 approx.] 

577.80 
[915 approx.] 
[1M4 approx.] 

* With the exception of Looh Ashie, the drainage area of all the loch are included in that of Laob N-. 



investigation of lake-temperaturea became one of the principal studies of members 
of the Lake Burvey stationed on Loch Nm. The obsemtions wen, o r i g i d y  
made from a rowing-bont by means of the Pullu and Lucm sounding machiner and 
deepsea revening thermometem. An endeavour was msde to take the observa- 
tions at  regular hours in tu nearly an pomible the name poaitiom in the loch from 
day to day, but in atormy weather the keeping of the name position during lengthy 
obssrvations was attended with coneiderable diiculty. In  Raptember, however, a 
emall decked hhiing-boat, d e d  the Rhoda, was anchored off Fort Augustus in 
about 300 feet of water. The anchoring of this boot caused some anxiety, but it 
wmn ultimately secornpliehed by means of a large mushroom anchor, which, with 
the newnary length of chain, wlre put a t  the d i i p o d  of Bir John Murray through 
the courtesy of Mr. Davidmn, superintendent of the Caledonian oaaal 

This boat was primarily intended to accommodate the elwtrical thermometers 
which were installed, but it came to be very largely used for taking observntions 
by means of mercury thermometem. Lengthy series of observations could be 
taken in comfort whatever the state of the weather, and with pea t  eoonomy in 
time, I t  wee poauible to uw three or four m~~nding  machin- and thennometerr s t  
once, and consequently a mien of observations oould be made muoh more 
expditiously than when only one munding machine wan used. 

The electrical thermometem were at  fimt intended to furnish the m w  of 
o k m h g  oontinuoualy radiation into and from the loch. The apparrtus wm uot 
altogether suitable for thin purpose, and, being the first installntion of ib kind in 
this country, many unforeseen difficulties a m  in the manipulation of the inetm- 
men& but nevertheless many valuable, observations were made by i b  means. The 
i n s a t i o n  oonsisted of three platinum rwi~tance thermometers and a Callendar 
reoorder. The boathourn of at. Benedict's Abbey was mide availsble to the Lake 
Survey by the Lord Abbot of the monastery, and in it were placed tbe recording 
i & ~ ~ ~ e n t a .  A four-ply cable connected the recorder with the Rhoda, which 
wan anchored at a dirtanoe of about 300 yards from the boat-house. Many of the 
dificultier .which were experienced arose from this cable; the strain of the wind 
and the waves was constantly damaging it, end aa the Rhda swung round with 
the wind great owe wee nwmary to prevent the cable fonling with the anchor 
ohain. On the Rhoda there were three l w e  drums, on which were wound the 
lmdn for the resistance thermometers. By these drumr a thermometer could be 
lowered to any desired depth, and then connected to the shore-cable by meanr of 
mercury cup connectione, and a continuous record of the temperature at that depth 
could thue be obtained. I t  war intended to lower w h  of the three thermometers 
to a different depth, and connect them succeseively with the recorder, and so to get 
a wries of readinp at  these depths, but the sluggish~ese of the recorder made thin 
method of observation undesirable. 

Temperature observations were taken at  various points along Loch Saw. At 
timen members of the survey were stationed at ~nvermbriston, ~ o i e r s ,  Inverfarigaig, 
Whitefield, and Doreu. At other times a steam-launch wee chartered, and cruiaea 
made up and down the loch, taking obaervatione en route, but this method of 
o h m a t i o n  wan very slow. The speed of the launch wlre about 6 miles an hour, 
and, m the loch k 24 milee in length, about eight hours were rpent in steam- 
ing alone; d n g  that six mriea of observations were taken, each lasting over 
h.lt an hour, the o h a t i o n s  at  one end of the loch were taken six or seven hours 
later than at the other end. It war found that in thin time the distribution of 
temperature in the loch might alter very greatly, and :therefore observations made 
in manner might give a very erroneom idea of that distribution. 

The observations in Loch Neaa were diecontinued by members of the Lake 
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Survey in Septembar, 1904, but the work was taken over by the monks at Fort 
Auguatue (in particular by Father Cyril von Dieckhoff and Father Odo Blundell), 
and continued by them until April, 1905,m that the o k a t i o n s  extend over a 
perlod of nearly two yeara y he actual number of obmrvationr made in that time 
WP(I about 12,000, and theue have been discueaed by the writer in papere wm- 
muniarted to the Royal Society of EdinburghC The reaulta arrived at  are briefly 
M follows :- 

The yearly cycle of changes in a loch such a9 Loch Ness ia very much the same 
from year to year. Fig. 6 showr graphically what may be called the t y p i d  curves 
for each month of the year, being drawn from the monthly meam of the tempera- 
ture readings during the period of the observationr. From theae curver it appears 
that in September there ia the greatest quantity of heat in the looh. Thereafter the 
loch cools gradnally till March or April, when the water again begins to gain heat. 
This ir the time when the mean air-temperature begins to be higher than the 
mace temperature. From May till Augurt the increase in temperature at varioue 
depths proceeds regularly, and the typical curvea representing the temperature of 
the water to a depth of 200 feet are practically straight lines. Below that depth it  
is probable that the temperature increases less rapidly in proportion to the depth, 
but even in the deepest waters of Loch Near there is a range in temperature of about 
2' Fahr. The lowest recorded temperatures in the deepest park of the loch are in 
April, and the highest in the middle of November. During the period in which the 
loch gains heat, the most remarkable changes are those taking pleoe at  and near the 
surface. Rapid changee are of frequent occurrence, and are probably due to con- 
vection currents. On one occaeion the temperature at  the point of observation roee 
Go Fahr. in two minutes. 

When the mean air-temperature falle below the indace temperature, which is 
ustully in August, the loch begins to part with its heat. Thii is shown in the 
change of type in the typical curve for September. The mrfece layera lone heat, 
while lower down the watar still continuer;to rise in temperature; as rJrecrdy 
mentioned, the highest temperature at 500 feet was obeerved in November, or about 
three monthr aRer the loch began to low heat. In Augurt the diecontinuity between 
the upper and lower l a y m  of the loch usually becomes well marked. An the upper 
layera of water become colder, there is a layer at  the surface of nearly uniform 
temperature, m d  of gradually increasing depth. Below this layer there in a sudden 
change of tampera- discontinuity-layer-below which there is the colder 
water in the loch. Ae the mwon advances thin discontinuity-layer grsdudly sinks 
lower, and the layer of uniform temperature above it increaem in depth, until finally 
the whole loch is of nearly uniform temperature. 

Before the discontinuity-layer makee i b  appearance, the currents produced by 
winds are distributed through the whole loch. There is the surface currmt, 
directly produced by the wind, wrying the warn: sul.face water dung wit11 it, aud 
the return curreuf to take the place of the water blown along the Itch, is spread 
throughout the whole depth of the loch. But when the discontinuity-la~er l l a a  

formed, the loch is divided into two current systeme. Above the diwntlnuitg-layer 
then, in the eurfeoe current produced by the wind, and the return uurrent also takes 
place above the diecontinuity-layer, without directly aftecting the deeper waters. 

" The Temperature of the Fresh-water Lochs of Scotland, with special referenoe to 
Loah Neal, ritli an appendix containing observations made in Loch New by memberr 
of the Scottish Lake Survey," Tram. Roy. Soc. Edia., vol. 46, p. 407 (1907); An 
Experimental Inveetigation of the Temperature Changen ocaurring in Fmh-anter 
Lochs," Proc. Roy. &c. Edin., vol. 87, p. 2 (1907). 
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This return current, however, acta on the water below the discontinuity-layer juat 
as the current of wind acb on the natural rurface of the loch, and a secondary 
current is produced at  the rurfm of h n t i n n i t y .  Thb m n d a r y  surface cumat  
ir much dower than the surface current produced by the winds, but to take the place 

no. 6.-TYPIC& YONTHLY CURVE8 OF TEMPERATURE M LOCH. NEBS. 

of the water carried along by it, there is a secondary return current at the bottom 
of the lake. The m n d a r y  return current is very slow, and its existence waa first 
suggested to the writer by experiments carried out in a glaee trough, but observa- 
tions eupport the view taken. The current systems thus deffirib:d are shown in 
Fig. 7. 



THE FBESH-WATEB LOOHS OF ,SOOTLA,ND. 5b 9 

OlIECnON Of WINO . 

A I - ~ N I f N U I r v  LA*€@ 
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Z - -SURFACE CURREUI 
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FIG. 'I.-CUBBEBT 6Y6T1Y8 IN A LOCEI IBDUCRD BY WIND AT TEE SURFACE. 

BIG. 8.-TEXPEBITUBI YABIATIOHB IN LOCH REBB AT BOBT AUQIJBWS DVBMO 
JULY M D  AUQUBT, 1904. 



b o t h e r  effect of the separstion of the loch into two compartments by the 
surface of dieoontinuity, is to render poaaible the bmperature eeiche. The surface 
m n t  produced by the wind transfers a large quantity of wum water to the lee 
end of the loch, with the reault that the surface of dimntinuity in deeper at  the lee 
than at the windward end of the loch. When the wind moderatea or a 
temperature miche in started, jnst M a miche is started in a b i n  of watar which 
has been tilted. The temperature Ache was also Btudied experimentally, d WM 

d e  virible by superimping a layer of parsffin on a layer of water. By driving 
the p a d n  to one end of the trough by a current of air, the water, corresponding to the 
water below the surface of diwntinuity in a loch, received a tilt, and when the cur- 
rent of air WM stopped, r eeiche started in the lower layer of water independently 
of the upper layer of para& 

The temperature neiche was 5mt described by Mr. E. R. Watroa in the autumn 
of 1903, snd a good deal of doubt WM expresred M to the accuracy of hi viewq but 
the theory of a temperature d c h e  WM eetabliehed by the obeervations taken in 
1904. For a oousidersble period obeervations were taken at  Fort Auguetns every 
two bours, so as to obtain a~mntinuous r d  of temperaturn Fig. 8 is drawn f ~ n n  
the o k v r t i o n s  taken in July and Auguet, 1904, and ehows the temperature 
variatione at  Fort Aogustns at the surf- and at  depths of 60, 100,160, and 200 
feet. I t  will be o h m e d  that in July changes at  the surface, which am chiefly 
p r o d u d  by windq are accompanied by dmilor changes at  all depthq but that ia 
Augu~it, when the diaoontinuity-layer hre been formed, the temperature mrbtione 

. at  the surf808 are independent of the variations a t  a depth of 100 feet, where the 
variations are principally due to the temperature kche.  

Obeervations made at  the two ends of the loch further support the theory, as 
showing that the layer of diecontinuity wan in general rising at  one end when it wan 
falling at  the other end. Continuous recordo obtained from the Callendar recorder 
are alm eaaily explained by the temperature wiche. Rough dculatione were d e  
of what should be the period of thin seiche, based on the assumption that the loch 
contained two layers of waters of different but uniform density. The obeerved 
period varied with the time of year, according to the depth of the discontinuity- 
layer, and wss from two to three dayq which agrees remarhsbly with the p e r i d  
obtained by calculation. 

NOT= ON THE BEICHES OF LOCH NESS. 

By E. BL WEDDEBBURN, W.S., LLB. 

IN June, 1903, obeervations on micbee were begun in Loch N e a  by the erection 
of a Barasin limnograph in the boathouse of St. Benedict's Abbey, Fort Auguetua 
This inetrument worked well during the period it wes in use, and aome good 
records of miches were obtained. The largest miche recorded by it  occurred on 
NovemLer 21,1903, and had an amplitude of about 4i inches, but after about two 
days it WM disturbed by the starting of another neiche. 

In  the summer of the succeeding year a second Samin limnograph WM erected 
nt Inverfarigaig, but it did not work 8stinfsotorily-perhnpa owing to the e x w e d  
situation-and the reoordn obtained were consequently not looked upon M W i g  
entirely truntworthy, although, as wm to be expected, they pointed to a node in the 
neighbsnrhood of Inverfarigrrig. 

Obaervationa were also made by meaw of Forel's plemyrnmeter, but owing to 
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the erpoeed chuclctar of the nhore all along Loch Nesq observ~tion by this means 
was very difficult. I t  i n  unfortunate that the index limnograph mbwquently wed 
by Prof. Chrystal had not been ddgned while work wan being d e d  on in 
Loch Nm. 

The o h r v e d  periods of the uninodal and bimodal seichm in Loch NW are 
epproximrrtely 31'6 and 16.3 minutes respectively. Loch Nees thua belonge to that 
c h  of kains, in which the period of the bimodal miche is lsss than half the period 
of the uninodal Ache. The p e r i d  for Loch Wean have not been ca\culated 
according to Chryetal's t h e o r y a n  exceedingly laborious pioce of work, which it  is \ 
hoped will yet be undertaken-but the writer haa every maon  to believe thst 
dculation would agree with observati~)n in this cam aleo. For the basin of Loch 
Nesa is convex at  Foyen, where the floor of the loch rises some 200 feet, and, 
moraover, the anddm shallowing which takes plsce in the loch from Dores to Bone 
hsa the affect of increasing the ratio between the perioda of the uninodal and bindl 
michar. l'hia in seen in the Lake of Geneva, where then, is also a shallowing at  
one end of the lake, and where the period of the uninodd d c h e  is more than double 
the period of the binodd miche. 

' Seichea of nhorter period were a h  of frequent occurrence, notably a reiche with 
a period of about 8.8 minutes, of which mme remarhsbly pure reoorda wen, obtPin4 
although they were of ernall mplitude. 

Embroideriw on the curven wen common, and were attributed to a long rwell 
on the loch, to the weeh of stsunem, and frequently to the opening of lock-@b on 
the canal a t  Fort Augudua 

With the view of gaining infonnstion on the effect of amall variations in atmcr 
spheric preamre, a D m ' s  sensitive barograph wee obtained.' Records from ur 
ordinary Richard barograph h a l  indicated eudden barometric changes aa a frequtrnt 
cause of seicheg, and the recorda of the sensitive barograph supported this view to a 
certain extent, although on eome occasions the loch &med ~ n & ~ o n s i v e  to change8 
in atmospheric preaeure. On other oocseions, however, the b n o g m p h  record 
eeamed to be an accurate reproduction of the record obtained by meam of the sensi- 
tin, barograph. 

Loch Nean from its b proved to be rather unwieldy from the point of view of 
m i d q  eo that when, in the mmmer of 1905, the inv-ation of d c h a  WM under- 
taken by Prof. C h r w ,  he made his headquartem on Loch Earn, and gathered 
much information M to the caw of doher from hie o k a t i o n a t  

The pnrohw of thin ixutrurnent WM koilitated by a gmnt from the M m y  
Beqnert to the Univenity of Edinburgh. 

t For further dehib the reader i n  referred to the following papem :-" On the Hydro- 
dpunicrrl Theory of Sciches, with a Bibliographical Sketoh," by Prof. Chryrtal, Tram. 
Boy. 80c. hXin.,rol. 41, p. 599 (1005) ; Culcnlation of the Periods and Ndee of Lochs 
Earn and Treig, from thc Bethymetrio Data of the Soottish Lake Survey," by P r ~ f .  
Ch ryabl and E. M. Wedderburn, T r a ~ .  Roy. Em. Editt., ~01.41, p. 828 (1005) : An In- 
vertigation of the Eeichw of Loch Earn by the Scottish LakeSnwey " : Part I." Limn* 
grsphio Iwtmmente and Method of Obi3ervation." by Prof. O. Chrysbl ; Pert 11. " Pre- 
liminsry LimnographioObeervatio~ on Loch Eern," by Jamer Mwmy, Traru. Boy. Soa. 
Edin., vol. 46, p. 861 (1906). 
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NOTES ON TEE DEPOSITS OF LOCH NEBS. 

By C). W. U E ,  D.~o. ,  m d  L. W. OOLLET, D.So., with h l y m s  of 
Seleoted Ssmplem by A. WILSON, F.I.O. 

,ABOUT sixty samples of the deporib covering the floor of Loch Nees were 
collected by the membere of the Lake Survey staff from various parb of the 
loch, and were examined according to the metho& used in the Chalknga 
Office for the study of marine depoeik 

They may be claeeed au followe :- 
(1) Dark grey mud, from the deep b i n  oppoeite Urquhart bay ; 
(2) Frrrugiwmu mud, from the part of the Invermorieton deep basin opposite 

Horseshoe craig ; 
(3) Peuty mud, from the south-west'end of the Invermoriston deep b i n ;  
(4) Ydlowgry day, from off Inverfarigaig and off Cherry island ; and 
(6) Brown sand, from shallow wster off Urquhart bay. 

The eleven samples of thin mud are homogeneous and coherent when dry. A 
typical sample from 740 feet, o p p i t e  Urquhart bay, ham the following miners- 
logical composition :- 

M i n d  (25 per cent), mean diameter 0.1 millimetre. Of t h e ~  particles 
quartz is the most abundant, often coloured red by p coating of iron oxide. 
Orthoclase, chloritic minerals, and limonite are also present. 

Fine zwahings (76 per cent.), composed of vegetable matter (16'89 per oent.) 
and clayey matter (59-11 per cent), .with fine mineral particles and limonitic 
matter. 

Chemfcul hpomtion. 
Total 6ilics . . . . . . . . . . . . . . . . . . . . .  62.86 
Femc oxide . . . . . . . . . . . . . . . . . . . . .  19.27 
Alumina . . . . . . . . . . . . . . . . . . . . .  9.88 
Lime . . . . . . . . . . . . . . . . . . . . . . . . .  .tr. 
f igneria  . . . . . . . . . . . . . . . . . . . . .  tr. 
LOM on ignition . . . . . . . . . . . . . . . . . .  15'89 

The high percentage of silica is due to the great proportion 'of qqrtc. The 
alumina is due to the presence of felspar and clayey matter. The defect 0 1 0  per 
cent  is probably due to the fact that the alkalier have not been estimated. 

Thie type of sediment is limited to the part of the Invermoriston deep basin 
opposite Horeeehoe craig. One of the sampl!ltu was found after examination to be 
composed of :- 

Minerals (29 per cent.), essentially represented by ferrngineous @on, which 
are accompanied by quartz, orthoclesa, chlorite, and hornblende. These mineral 
particles are angular, and have a mean diameter of 0'12 millimetre. 

Pine washings (71 per cent.), compmed of vegetable matter (18'46 per cent.) 
and fine m i n e d  (68.64 per cent,), belonging to the rpecies mentioned above. 
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Chmiml Cmpoaiiion. 
Total dlioa . . . . . . . . . . . . . . . . . . . . .  8744 
Ferrio oxide . . . . . . . . . . . . . . . . . . . . .  U.48 
Alumina . . . . . . . . . . . . . . . . . . . . .  15.12 
Lime . . . . . . . . . . . . . . . . . . . . . . . .  2.16 
Magnenia . . . . . . . . . . . . . . . . . . . . .  1'80 
h on ignition . . . . . . . . . . . . . . . . . .  19.46 - 

99.46 
The defect 0.54 per cent. ia to be lought for in the alkalioa 
An there L no clayey matter in this diment ,  and M the microscopical 

inveetigation did not reveal the preeence of many aluminous minerals, the high 
percentage of alumina, i.e. 15.12 per cent., is to be explained by the fact that the 
ferrugineous grains are not made up of pure iron oxide, but of a mixture of this 
oxide with clay. 

Althoogh xnangane- was not estimsted in the above quantitative analyeis, it 
was found to be rather abundant in another sample. 

This type of mud occupies a large area of the fi00r of the loch in the south-wmt 
end of the Invermorieton deep k i n .  

In order to show the d~erencea in composition due to increase of depth, two 
descriptions will be given here. 

First Samp!e. Depth 300 feet. 
M i d  (35 per cent.), angular, mean diameter 0.2 mm. : orthoclase and acid 

plagmclaae, greenish chlorite in large Bakes, quartz, hornblende, and ferrugineoua 
matter. 

Fine waahings (65 per cent.), compoeed of vegetable matter (37.10 per cent.) 
and mineral particla (27.90 per cent.) belongiog to the above-mentioned species. 

Chemical Composition. 
Total silica . . . . . . . . . . . . . . . . .  
Ferrio oxide . . . . . . . . . . . . . . . . . .  
Alumina . . . . . . . . . . . . . . . . . .  
Lime . . . . . . . . . . . . . . . . . . . .  
Maperia . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  La;l on ignition 

Sccond Sample. Depth 445 fed. 
M i d  (10 per oent.), angular, mean diameter 0.12 mm. : orthoclase and acid 

plagioclaee, quartz, chlorite, hornblende, and ferrugineoua matter. 
Pine washings (00 per cent.), compcaed of vegetable matter (26 per cent.) and 

fine mineral particles (65 per cent.) of the anme species as those mentioned under 
the heading: minerals, but chlorite and decomposed felspar are relatively more 
abundant. 

-. ,. Chemiecrl Cump.itiotr. 
. . . . . . . . . . . . . . .  Total silicn 

Ferrio oxide . . . . . . . . . . . . . . .  
Alanrins . . . . . . . . . . . . . . .  
Lime . . . . . . . . . . . . . . . . . .  
Magnesia . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  Lou on i~nition 
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Comparing the results of the inveatigatim~of them two 'samples, it  will be eeen 
that aa the depth increws both the percentage and the diuneter of the mineral6 
decrease, the proportion of vegetable matter alro dbressing. 

The high percentage of lime in the s e m d  analysis in probably due to frag- 
ments of shella 

(4) YELLOW-OBEY CLAY. 
One sample was taken off Cherry island in 95 feet, rmd eight armplea off the 

south-east coast, errat of Inverfarigaig, in 250 feet. This isvery clayey incharacter, 
being soft to the touch and plastic when wet, coherent when dried, and taking in 
the latter state a light brown streak if rubbed with a hard smooth body. 

The Cherry idand sample in made up of- 
Minerals (1 per cent.), angular, mean diameter 0.1 mm.: quartz, o r t h o o h ,  

chlorite, and ferrugineow matter. 
Fim woshinga (99 per cent.), composed of clay and very fine mineral particlea 

Total silica ... 
Ferrio oxide ... 
Alnmina ..r 

Lime . . . . . .  
Magneria ... 
Manganese ... 
Oopper oxide ... 
Low on ignition 

One of the eight other samples ir made up of- 
Minerals (29 per cent.), angular, mean diameter 0'1 mm. : quartz and decom- 

posed felspr, with a decomposed forrugiueous mineral. 
Fine washings (71 per cent.), composed of vegetable matter (4.2 per cent.) end 

clay and mineral particlee (66.8 per cant.). 

Chamion1 Cornpodifon. 
Total silica . . . . . . . . . . . . . . . . . . . . .  60.94 
Femo oxide . . . . . . . . . . . . . . . . . . . . .  14-76 
Alumina . . . . . . . . . . . . . . . . . . . . .  19.80 
L i e  . . . . . . . . . . . . . . . . . . . . . . . .  6'58 
Magnesia . . . . . . . . . . . . . . . . . . . . .  861 
Lao on ignition . . . . . . . . . . . . . . . . . .  4.20 -- 

99.89 

In t h s e  analyses the lime and magnesia piobnbly helonged to some ferro-mag- 
ne~iau miueml, wh~ch wan ur~bkequantly tranwformed intu what ie giveu here as 
'' dawmlmd I'er~gineow minerd," the advanced state of decomposition preventing 
its determination. 

To four samples of sediment dredged in 30 feet near the w t  west of Urquhart 
bay we give the name of Brown 8and One of the earnplea haa the following 
compoaition :- 

Minerob (69 per cent.), angular, mean diameter 0'2 mlp., moetly made up of 
quartz, coloured reddish by a coating of iron oxide. Decomposed mica, hornblende, 
and plagioclsee are aleo represented. The sand conhina a few small fragmenb 
of rock4 1 to 3 millimetrea in diameter. 
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Fine whings (31 per cent.), oompoeed of vegetable matter (4'4 per cent.) and 
h e  mined psrtidea (26'6 per cent.). There in no clayey matbr. 

Chbmiml ComporW011. 
Total rilioe . . . . . . . . . . . . . . . . . . . . .  77.62 
Ferrio oxide . . . . . . . . . . . . . . . . . . . .  3.60 
Alumina . . . . . . . . . . . . . . . . . . . . .  5-20 
Lime . . . . . . . . . . . . . . . . . . . . . . . .  5.88 
Mqneda . . . . . . . . . . . . . . . . . . . . .  2.20 
Imo on ignition . . . . . . . . . . . . . . . . . .  4.40 - 

98.90 

The alumina, lime, and magnesia ara most likely due to the mica and horn- 
blende, whild the defect of 1.10 per cent. might represent the dkaliea 

Loch Ners includes two deep b a a i  wparated by a barrier formed by the delta 
of the F o y m  river. The muds from the south-weebrn or Invermoriaton bwin 
contain a large amount of vegetable or peaty matter, brought down the U e  
probably by the riven TarE and Oich, with mineral particler ooming from the 
dbhbgration of the rocks, trannported by the streams. 8 m d  wnm$ons of per- 
oxide of iron and dioxide of manganese were dredged at  one station. The mu& 
often gave the characteristic reaction of manganese. On the dopes the muds are 
sandy, and of a red-brown wlour, due to the presence of oxide of iron. 

The muds from the north-eastern or Urquhart basii contain far lese vegetable 
matter than thow from the eouthqestern basii, which may be due to the Foyera 
terrier retaining the vegetable matter in the upper basin. In the north-eastern 
kein the vegetable matter inoreasen with the depth, which is contrary to what is 
observed in the south-weatern basin. Off Urquhart hay the contour-lines approach 
each other very closely, and the vegetable matter brought down the lake by the 
river Enrick is camed towards the deeper part of the baa i  Great d8erencee 
are. o k r v e d  in the muds from the slopes on the two eldes of the loch. On the 
north-western slope we find especially a red mndy mud, coming without doubt 
from the washing out of the shore, compoaed of Old Red Sandstone. On the south- 
emtern slope we have a fine yellow clay, with fragments of rocks and large mineral 
particles without vegetable matter. The deposition of the clay in thin paition may 
be due putly to the strong prevailing westerly winds of Loch Ness giving rise to 
mvea and currents, which would carry the fine clayey matter brought down by the 
Inverfarigaig river towards the l o u t h a t e r n  shore. Three stones from a depth of 
100 feet, opposite Inverfarigaig pier, were covered with a dark ring of manganese 
dioxide, marking out the line between the mud and water, as waa pointed out by 
Sii John Murray and Mr. Robert Irvine in their valuable paper : "On Maganew 
Oxides and Manganese Nodule8 in Marine Deposits!' 

IV. 

MIBAQEB ON LOCH NEBS. 
A KIND of mirage is one of the moat familiar phenomena on Loch Neea, especially 
in winter d spring. I t  is beet mn in the morning. Distant objecta, each M the 
stsunere plying on the lake, appear M though raid above the surface and flmting 
in the air. 

Tranc. Boy. 800. Win., rol. 87, p. 721'(1804). 



The moat constant feature of the Loch Nees mhgm ie seen at  promontories 
mme milee distant. The shore-line at the promontories, though really nearly 
parallel with the horizon, is caused by the mirage to appear to form an angle with 

' the horican. When thin angle ie great ((e~p 60° or more), the promontonee appear 
like overhanging cliffs. When the angle is very acute, they w m  to be suspended 
over the horizon. Objeots which are known to be below the horizon are brought 
into view. .The d i n g  steamer, after wiling out of eight, wi l l  reappear milea 
further away, raised high above the loch and looking very la+. The promontory 
at  Dores appears an a conspicnoun island in the middle of the loch. The fa thm in 
the Benedictine Monastery at  Fort Augutue tell that on one occasion a snow- 
wvered mountain appeared over the end of the loch. Thew phenomena are best 
marked at a d i s h c e  of several milee h m  the obeerver. The steamer, d i n g  
away from the observer, seemed, at the dietanoe of a mile or more, to leave the sur- 
f~ of the looh and mil up into the air. 

8igna of the mirage were mmetimes to be distinguished a t  lereer d i c e s .  
Stmding on the deck of the Lake Survey yacht Rbda, when the eyee would be 
7 or 8 feat above the water, there wuld often be seen on the rocks of the neareat 
parts of the shore a conspicuous horizontal line, looking j u t  like a high-water 
m a r t  In the reports of the Balatonm Commission, mirages of a similar nature 
are discussed. Von Cholnoky explaim how they arise through the formation of a 
lower rtratum of wsnner air, heated from the lake. I n  shallow lakes like Lake 
Balaton, the mirage is essentially a summer phenomenon. The lake remains warm 
during the night when the air ooola 

In Loch Ness the converse is the caw. The great body of water maintains a 
moderate temperature throughout the year. In summer the lake rareiy attains to 
60°.0 Fahr., and so the air may frequently remain as warm aa the lake, though 
mirags may occur after any wld night. In winter the lake mainteine a high 
temperature, rarely falling below 42O.0 or 4 3 O . 0  Fahr., and thus the air will fall to 
a muoh lower temperature almost every night, and a well-marked layer of warmer 
air be formed by morning over the surface of the lake, giving riee to the mirage. , 

v. 
I' STOBM-WEATHER " AT FORT AUGUSTUS. 

Notee oommunioated by Dom OYRIL VON DIECKEOFF. 

THE general features of welldeveloped " storm-weather ' are low barometer, dry 
haze, wind uaunlly south-east, blowing in isolated gueta (11 isolated " with w a r d  to 
space and time), low strata of cloud forming along lines parallel to the Great Glen, 
small oumuli forming rapidly in the air and drifting towards the north-west, where 
they mees and form large strata, often of very dark and'threatening appearance. 
Little or no rain falls during the perfect type, but rain often comes when it breaks 
up. These small cumuli are well known an indications of gales from the south- 
eaet, and are called by the local sailors " Pack-merchanten (i.s. 'pedlars). There 
are varioua snb-speciea of this kind of weather, especially one where the wind is 
conetautly shifting in every direction, the clouds all the while coming from the 
south-mat. 

In another type there is a north-east wind (warmer than the ordinnry north- 
w t  wind), while the clouda come from the south-east. On these occasions the 
height of the loweat cloud is never muoh above 3000 feet. There are often creveral 
layers at different baighta, all in a north-east to south-west direction-even 
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alto-stratu pieces lie occasionally in this direction ; their motion is m U y  very 
slow ; oirnu coma slowly from the south-wat. 

" Storrn-weather " may oocur a t  m y  time of the year. The strongebt gales, or 
a t  lemt the B e d  gush, which we get on the loch, come from the eouth-eest. On 
my rare ooasions them hu, been noticed a kind of rererse to the uetonn-skyn 
daring a north-west wind 

VI. 

NOTES ON THE GEOLOGY OF THE NOBTH-EAST PART 03j' 
TEE NESS BASIN. 

By B. N. -OH, LL.D., F.R.S., md JOHN HORNE, U.D. ,  F.&S. 

ORLY B m a l l  portion of the Nem srea hae been mapped by the Geological Survey. 
I t  ir dtuated in the north-east part of the besin, and includes the tract a t  the 
ma& of h c h  N a n  and on either side of the river issuing from that looh. It 
m m p ~  a r d l  part of Looh N e q  Loch Dochfour, Loch h h i e ,  Loch Abban, and 
Looh Laide. 

The geological rtructure of the northern part of the New h i m  in well defined. 
The b.ein ie trnversed by the p t  fault that runn dong Loch Nens, which ia 
m t i n d  north-eaatwardr to T a r k t  NW thus giving rim to the prominent cliff 
bounding the Moray firth in the Black Me. This powerful dislocation, which has 
been a line of weaknaee in the Earth's orust a t  auocessive geological period8 and is 

related to the earthquake movements that periodhlly affect the I n v e r n ~  
dietriot a t  the present time, has a marked downthrow to the south-eaet. The 
-t p i t i o n  of the line of fault in the Nese valley is concealed by superficial 
d e p ~ i t a ,  but ite coum probably extends from near the western shore of Loch Neee 
at  Lochend, north-eant by Loch Dochfour, h e a n  cottage, and &mylieti, to the 
Baulg firth e a t  of Keseock ferry. 

The effect of this great didohtion in the Ness valley is to let down the Old Red 
Sandstone strata on the south-east side against the cryetalline schists and gneiaees of 
Doohfour hill, the Abriachan granite, and the basal conglomerates and s e n d h o e  of 
Dunean hill and Craig Leach on the north-west. The schistom r o c b  of Dochfour 
hill, whioh ore pierced by the Abriachan @te, consist of quark-biotite-gnmulitea 
m d  falapathic gneim8eq traversed by numerow veins of pegmatite. Occ~eional 
lenticlm of garnetiferoua hornblende.sahist are a ~ ~ ~ i a t e d  with the gneieeea, and 
a band of limestone eleo occurs in the whistone eeriee at  Blairnahenachrie, west- 
north-west of Ddgarroch. From their lithological characters, these crystalline 

have been referred to the Moine Series of the Geological Survey, the members 
of whioh .re regarded es altered representatives of sedimentary deposits. 

The triangolar stw of Old Red sandstone on the west side of the valley of the 
N m  extending from Doohgerroch north-enst to Clachnahaq, and weet to the 
Bunchrew burn, m i s t s  of coarse wnglomeratea and grit8 that dip to the north- 
wat, and are overlain by eandstoneg fiage, and ehales. Along their weetern 
w i n  they are bounded by a fault, with a downthrow to the enat, which is prohblg 

branch of the great dislocation running along Loch Ness. 
On both sidee of the valley of the New there is abundant evidence of intern 

glaciation of the &on. On the elevated plateau west of the Neee valley the 
&&on of the icsmovement varied from 26' to 36' north of east. The ice that 
k e d  from the Gnat Olen flowed more or lees parallel to the long arb of Loch 
New, that is, in a north-easterly direction, but the trend became more easterly as it 
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approached the baain of the Moray firth. There is a wide-spread covering of 
boulder clay, with ecatterrd group of moroinea, along the ridge extending from 
Dorm northeast by Culloden moor. There in a h  a remarkable development of 
fluvieglacial gravels, high river tenam, and remainn of mined beaches at the mouth 
of Loch Ntsq on both sides of the valley of the New, and on the south ahore of the 
Bebnly firth. 

Loch Ashie is a shallow lake surrounded by drift, with r 5x10 wried of morabea 
on ita emtern d d a  Loch Laide dso ooonpies a hollow in the drift, with anall 
e x p o a m  of crystalline nchiita in plsces near ite margin. Loch Abbpn lies in a . 
hollow in the strati5eddep~aits at the mouth of Loch Neee, which may be of fluviatile 
origin. 

VII. 

NOTES ON THE BIOLOGY OF THE LOCHS OF THE 
NESS BASIN. 

Co~~rurxo?is of plankton were made in twenty-seven lochs in this basin. With 
the exception of-the l o c h  in the Great Glen itself, moet of thme looha are at  a 
conniderable elevation, occupying the high tableland on the east of Loch Ness, or 
the higher mountainous traot on the weat. 

The sitnation of the lochs in two alpine maesee, eeperatad by the deep deft of 
the Great Glen, gives riae to some peculiarities in distribution, moet mnrked in the 
species of Dicrptwnus and the more conspicnona plankton d d d a  

A number of speciee were only collected on one side of the Q m t  Glen. These 
peculiaritiee are probably due to the fact that the lochs to the east of Loch New 
were surveyed in spring or early eummer, when the water wan still oold, while 
t h ~  to the west were surveyed after midsummer, when they were about at the 
maximum temperature. 

Diaptomw grocilh was here, an elsewhem, almosf u n i v e d ,  but wan not seen 
in several of the eastern locha 

D. laticep, was in Loch New and the other lochs fn the Great Glen. I t  wae 
not wen in any loch to the weat, but war frequent in looh to the eant of Loch Nwa 
I n  Loch New the blue Diaptomw (identitled by Mr. Soourfield an D. Idietps) ia 
nomewhat smnll and pale in oolour. In  other districts, and especially in hill loch@, 
it in of larger size and brighter colours-blue or occahnally red. There is some 
doubt an to the identity in all cases, and natnralista have given different identi5cs- 
tima of the Loch Ntwa animal. 

D. laeiniatus, in contrast to D. latieeps, was only found to the west of the glen, 
in loch  high above the sea. To the east, though it  wan not in any of the lochs 
surveyed, it was in some lochans at  a great elevation on Carnahoulii. 

Dm7nid.a.-The conspicuoun plankton desmids, which con~titute pmbably the 
most distinctive feature of the western Scottish plankton, are not very well repre- 
sented in the lochs of the Neee basin. There ere few species, but they include 
several of the largest and most beautiful, They show no marked preferenoe for the 
one aide of the glen more than the other, but the greatest number of species in in 
Loch Adaich, which liea weat of Loch Ness. 

Mioursterioe apicubta, vsr. j imbhta,  wan in Loch Aelaich, and the var. 
bruchyptera wan found only once in Loch Neee. 

M. rodiata, Ham (M.  fumta).-This very local species was in h c h  Aslaich. 
Stuurastrum furcigwum, Br6b.-In Loch Bran, at Foyers. 
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6. longispinurn (f3ail.).-In Loch h le ich  and several n e i g h b o w  l o c k  
S. opliium, Lurid.-Looh Neee and Loch Adai~h. 
19; rmzngdors (Bnlu.).-Loch Qarth, new Foyem. 
5. brasilienae, Nordst.-hh Aslaich. 
Euash.um wrruemrn, Ehr., Micmtsrios papillifma, Bdh, Xarthidium anli- 

bpmm (Bdb.), Bhzumrtrurng-b, Rolfa, Sburtrstnm, lunatum, var. plonctonicum, 
Wwt, and one of the beaked C h t d a ,  which I identify an C. #towum, Ehr., am 
the moat generally distributed dearnib in the baain. 

Cnntacm.-Apart from the Oalanida, a few of the Cru~taces appear to be local 
in the dirtrict. 

myrhUina.-Only reen in Loch Nese and Losh Adaich. 
Dicipknowma brachyurum.--Only noted in the loch of the' Cfrwt Glen and 

some lochs to the weat. The w t e k  lmhe were doubtlean surveyed befm its 
Deamn. 

HdopCaium p U m .  -Noted in scarcely half the loch% but thore on both 
dder of the Glen and at  all elevations. 

&ptlodora was only seen in the locrhs of the Glen and Loch T a d ;  P d y p h w  
in the Glen and some loche to the west: Bythobvphss in the Glen and L o c h  T a d  
and Rnthven to the eaet. 

Rofifrra.-Conoehilug uhCcurnis waa generally dbtributed ; C. d m  only in 
Lwh8 Neon, Ldde, and Knocrkie. 

FhEulorio p&gica.-Lochs Ness, Oioh, end Ua~sgsn. 
Sygynchata peetinata.-Lxhs Oich and Uansgan. 
Anopur turtudo.--Lochs Neea and Uanagan. 
Triarthra lon@ta.-In five lochs on the eaat aide of the basii ; apporentlg a 

cold-water species. 
Qa~tropur rtyli/er.-Loch Ness and five loch  to the mt, and Loch Bslsioh to 

the west. 
8 a w d i n a -  Clathrulina WM not seen excapt in the loch  of the Greet Glen. 

N e w  bicornin, Weat, though found in Loch Nesq wee not got in the plankton, but 
while dredging in the shallow water of Inchnlrcdooh bay. 

Loch Nw.-Loch Nesa wes made the subject of a more thorough, though still 
far from exhadive, biologicd investigation than any other Scottjsh loch. A 
very large proportion of all the lacustrine orgrnisrmr known in h t l e n d  have been 
found in thii loch. 

The great majority of the rpecies in all the larger groupo-Crurtrcea, Rotifem, 
B u c o d i w h a v e  been got in Loch Neer, the only large group not very fully 
repr~ented being the desmids. Some of the small group have h d y  been studied, 
except in Loch Ness, and it  b-the only loch the abyessl fama of which h fairly 
well known. 

To give any detailed ecc>uht of the hundreds of species found in the I d  would 
tmverw too much the name ground ,M the general report: on the " Biology of the 
Scottish Lochqn now in preparation. There will therefore be given here mrnply 
an epitome of the biology, and a ~ p e r i s o n , . , w i t h  the other lochs in the Nem 
b i n .  . . 

The Plankton.-The plankton is the 6v-e plankton of b t t i n h  LLee, with a 
very small admixtun, of the more local speaiea. I t  ie very poor in species, and 
alw8g8 very rmdl in quantity. No a p p m h  to " flowering" of the water ha8 beon 
noted. Tho greatest quantity was collected in late autumn, 1903, d d g  the 
night, when a canriderable migration from the deeper water to the rurfPce 
No. L ~ A X U A R Y ,  1908. v 
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evidently took place, M the qnantity collected during the preceding day WM 

much lesa The plankton wriee little throughout the year, a fact probably corre- 
lated with the low annual range of temperatnre, which is 1- than 20°'0 Fahr., 
while the upper limit of about 60°9 is rrvely touched. 

About half the specica of Cmstateoee main all the year round, t b m  which are 
absent in wintar being Bythotrapha, P o l ~ h u n ,  Leptodwa, and Dicrphanosoma. 
Hobpdium was noted by Mr. Scourfield, but wan nevor f a d  during the 
syrtematic investigation afterwda. Diaplomw Zatiapr, h., appears to persist 
all the gear rormd, and was found wrying eggs in k h ,  when the tsmpcnture 

' 

in 3 its lowest. Clathrulina wan generally present, and VoEvoe nccaaiondly. 
There is s great oontrorf between Looh New and Loch Lwhy in the relative 

abundance of the phytoplankton. Loch Lochy ia very rich, and Loch Nea very 
poor. The two loch ue only some 10 milea apart, and sre appewntly under 
almoat identical conditions. Loch Lwhy, being in an almost uninhabited district, 
rhould be purer than Lwh Nesa, bat a slight pollution is generally favourable to 
vegetable growth. 

L i n d  region.-Though there are only a few sheltered bay* in Looh Neas, 
where littoral vegetation can ostablirh itealf, the microfauna and microflm found 
ammg the larger vegetation are very considerable, and constitnte, indeed, the chiof 
part of the species in the loch. 

A great many of the animaln extend downwarde to a very wnsiderablc dopth, 
and about forty species (exclusive of Rhhpods), including many Cruatacea, Rotifere, 
Tardigrds, Worms, and the larvs of many insects, have bean collected as far 
down as 800 feet. Shells of all the Rhieopods extend to the greater depth, and 
many live at  greater depths than 300 feet. 

In Incbnacardoch bay Mr. Scourfield found Ophrycmus gracilis for the first time 
in Britain; and the rare Ilyoesyptw qilir, previously known in eeveral places in 
England, was got in the same locality. 

Abyssal nqion.-In Loch Ness a large proportion of the littoral species extend 
to about 300 feet in depth, probably became of the very steeply sloping eidea 
Those species only we c~neidered aa truly abyssal which are generally dietributed 
ovor the mud, into the deepest part of the loch. A small ramciation of anunale is 
found thus distributed, and the abysaal region, being defined as the bottom where 
this aseociation in found almost free of admixture, must be considered to begin at  
about 800 feet. Exclusive of Hhimpods, there are about a doten nnimals wnstently 
found in this region, comprising-1 Mollusc, Pwidium pusillum, amel.; 3 
Cruataceb Cydopa w'ridw, Jurine, Candona candkih, MtilL, and Cypria opthalmk,  
Jurine; 3 wormq 8tylodrilw gdrsta, Vejd., M m t w  morgrgimiu, Dn Plessis, and 
an undetermined Oligoahmte; 1 insect, Chironomw (larva); eeveral .Infusoria, 
parasites on the Mollusce and Cmtacea 

bveral other speciea occur oasually s t  great depths, suoh aa Hydra, Limnao, 
Lynceus afinw, and Proah daphnicola. 

A 4 char, Wmo altinw, was dredged at a depth of over 600 feet. 
Larva of Ibnypw and some other diptera are frequent, but lm constant than 

Chimomus. 
Rhiropods.-Dr. Penard h s  identified about forty species and varietien from 

depths of more t'mn a00 feet. They thus oonstitute the greater part of the speoies . 
in OW a b p d  region, but their presence there is of little speai.l intern$ and 
there are oldy some hdf  a doaen speoies and varieties which are doubtfully supposed 
to be peculiar to deep lakee. 
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Bprcln. , 

... I Dbflrgellata ... ... ... 1 Phanemgamia 
22 Eqairetaoem ... ... 
6 Lyoopodiaaee ... ... 

... 55 Ohareosre . . . . . .  

. .  151 Mcmnea . . . . . .  ... 2 Hepatice . . . . . .  

... 12 : Floridem . . . . . .  
'LChlomphyw~3 ... ... 

11 Myxophycem (Report ... 
. . . . . .  ... 6 7 ,  tion) 

... . ... 3 Bsoillariacem 

We have thus a total of 453 speciee recorded for Loch Ness, excluding all 
Vertebrate, blusgreen Algre, and some other groups on which no work han been 
done. The Hydrachnida, Inmcta, Worms, Infusoria, Chlorophycers, and Diatoms, 
have all been inmffioiently rtndied, and the l ib  could be d l y  increased. 

VIII. 

NOTES ON THE AQUATIC FLORA OF THE NESS AREA. 
By GEORGE WEST. 

FROM certain points of view, plants may increane in interest and value in ratio' to 
their rarity ; of equal worth philollophicaily are those planta that occur in great 
abundance. The former, being scsttered as individuals, or M small m i a t i o n s  
over restricted arms, are possibly, a t  present, of but small import in the eoonomy of 
natnre. The commoner planta, however, by reason of their dominanoe and abuu- 
dance., become imporhnt agents, not only ae a plantsovering to the Earth, but alm in 
the effcct they prodace in the physiography of a country: b a r n  tracb became 
heath or fore& by the extension of vegetation ; lakes an, converted i n h  morasses, 
moors, or even into hod suitable for agriculture by the accumulation of plant  
remains. Such natural operations tend to incram the wealth and e.oaial prosperity 
of man. As examples on the other hand, the sudden increw of a baneful fungus 
may bring ruin to thousando of agricultnrista, and carry famine to the million ; or 
m o m  in hilly distriots may elide into cultivated valleys, and completely over- 
whelm sites of human activity and wealth. Them and many other phenomena are 
brought about by the predominance of certain clwee of plants. How great, there- 
fore, are the intereets awakened upon the fields of pnctioal thought and knowledge 
by the abundant and dominant plants in their never-&g anta3oniem with one 
another and with other f o r m  of nature ! 

I t  in chiefly with some of the factom that control the dominant water-planta of 
higher organization in the N m  arm that the following remarks are c o n m e d .  

The two great factors that contribute towardo the distribution of the p h t  
mering over the tinrfece of the Earth, and through it8 waters, are food and climate. 
Notwi rhekndi  the oonditione for planklife being no often remote from the idwl, 
yet the plrstic power that planb p s w a  of adapting themelves to the various com- 
binstions of edaphio and climatic conditions in ro great that them are. oamparrtively 
few spob in whioh some plant or other ie not able tm thrive and curp on ita rneta- 
bolic activities. With aquatic planta the influence of the subetancea, food or other- 
wine, held in solution in the water, is vwtlg greater than that of climate. 

F a 



The edaphic conditions dominating the flora in the majority of the numerow 
lakes ,of the Nees area are indirectly in0uenw of climate. Indeed, the rook-=nu 
that oontain the lsker are themwlvea chiefly the d t  of climatic effecte, ~ U M )  

they were aoooped out during a former period of glaciation. The study of our lake 
flora brings nq  therefore, to consider the cause of a glacial epoch, and L thus the 
usher to one of the moat abstruse and sublime realms of thought that the human 
intellect has ever been able to grapple with, so complicated and interwoven are the 
d e s  of nature's working. But to ow more mundane considemtiom. 

The yellow-brown colonr of the waters of our highland districb is a m a t h  of 
common ohwrvation, and ie due to the water-supply from the mountdm percolating 
enormoue quantities of peat before reaching the lakes. This, then, would appear 
to be an edaphio influence ; and so it is, but the exiating conditions-the preaence 
of peat on the mountains-have been brought about by direct climatic influence. 
The climntic conditions that obtain in the exposed portions of the highlands am 
more favoumble to the natural production of moorland than of forest. l'he two 
formatione-moor and forest-are antagonistic to one another, the tendency being 
for the moorland to extend from the higher situation8 over the domain of the 
natural foreet of the lower altitudes. The principal natural c a m  for this victory 
of moor over foreat a rP(1)  wind, which is much lees antagonistic to moor 
planta &an to trees; (2) the peculiar acid humus that is formed abundantly 
fiom the remains of certain dominant moor plan& and which acts inimiaally 
towards trees.* Thew natural conditions have undoubtedly been unwittingly 
haatoned during the psst two thouscmd yearn by the destructive influence of man 
on fomt. 

I t  ie the preeence of the pest extract in the wrtsr that la the dominating factor 
governing the aquatic flora of the Nese anre. Ib presence excludes directly 
a number of aquatic or semi-aquatic plants that might otherwise thrive. It 
obliteratas any calcium carbonate that might be preaent, and thw rendera the water 
untmable to calciphilow plants. On the othk hand, certain caloifugal plmb, 
having become accustomed to tolerate the pmence of humic aoidq abound. I 
scarcely know that one should say the latter thrive the better through lack of wm- 
petition with the former, becauw commonly it  is not that competition for avaibble 
lrpace is so great, aa that the local conditions favour the dominant production of m 
individual epsciea 

The peat extract darkens the water, m d  this restricb the depth m e  to which 
submersed quatios will grow, becauw they are unable to carry on photaynthesis 
beyond a very l i i t ad  depth, owing to want of light. Therefore the photic gone 
throughout whioh there exbts mmcient light for the proper. development of the 
higher p h t a  does not extend to a greater depth than about 30 feet in the lochs of 
the New area, and ir often very much less than that. The extreme depth to which 
mch p b t e  aa Nilella opaoa and Fmtinalis a~rtipyrelica will flourish in them lakes 
may roughly be stimated by multiplying by four the greatat depth at  which one 
can the brown gravel a t  the bottom, whenlooking over the shaded side of a b a t  
about m i d w  in the summer, when the 8UB L shining brilliantly, with the water 
perfectly calm, and the boet still. such a depth in Loch Neon is from 7 to 8 fwt. 

Thii multiplier, however, d m  not hold where the multipliamd is considerably 
greater. Thue at  Looh F i e  on Limnore, one may see the bottom ot a depth of 
26 feet under the above oonditions, but plants do nbt thrive at  a m t e r  depth than 
40 to 46 feet. Porsibly thib is becaw the lean refrangible raya of the spectrum, 

Space doen not permit an cxplnnation here of the involved comylicntiom brougl~t 
h i l t  by them facton. 
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whiah us most neossaary to photosyntheak, beoome inrufhient a t  greater depths ; 
altboogh the myr of rbortar wavelength may penetrate to gre~tsr deptbs in 
mfecient quantity to fulfil the requirements of the metabolic activities that ue 
dependent upon them. I t  muet be borne in mind thrt the yellow-brown wlour of 
the peaty l&ea probably neutmliztm the photo-ohemical action of the violet r a p  a t  
no p t  depth. We k w w  that Rhcdophyces thrive in the ma at  leset to a depth 
of 250 feet, but in dl probability their reddish mlour aoaentuatee the photwhemical 
action of the very feeble yellow-green rays thrt penetrate such a depth of water. 
In similar manner a photographic plate becomes more mndtive to mrtain rayr when 
ita film is stained with mitable coloun. Thua r film stained with erythrosin 
b m e a  aeneitive to green and yellow. Exact information on t h m  points in 
vuiour waters of Scotland in much needed. 

By rqeson of the preserving action of humio acids, the organio remains about the 
rhom of the lakes do not readily decay, but undergo a slow proem of dirintegrstion, 
and form a aort of liquid peat. Owing to thb action, snitably situated shallow 
pkcea about peaty 1ake.a become reclaimed by the growth of land-winning planta 
quicker than in water that ie free from hnmic acidr. 

The lest glacial epoch, after destroying the vegetation of Scotland, immediately 
began the formation of more numerous lake-hsim for the reception of a greater 

nquatic 5ora after its dbppearance. Not only #is, for we find other results of 
glaciation actually dominating tho vegetation in certain of our lochs at  the preeent 
moment. At Lochs Oich and Lochy, for exmple, the mdea of the adjacent moun- 
tains are coated with glacial driftcgravel. This gravel is brought into the lakea by 
the numerous streams in great abundance, and deposited upon the ehoreu. Under 
the erorive power of the waves, the constant movement of this gravel upon the 
littoral entirely preventa the growth of aquatic phanerogama over a considerable 
area of the margin of the lakes. Again, in many places a steep escarpment, due to 
glacial action, enters a lake immediately, so that water too deep for phanerogame 
occurs without m y  shore whatever; instance Loch Ness opponite Invermoriaton, 
where a depth of 652 feet may be bounded at  about 120 yards from the margin. 
Hen, we eee the indirect effect of a paat epoch upon the flora of existing lakes, the 
lakes themselvee being the direct result of that period. 

Climate also affects the looal distribution of the plants in each lcch more or l w .  
The prevailing, and frequently strong, winda are weeterly; consequently there is, 
upon tbe eaatern shore of a lake, a very considerable and oft-recurring wave-action. 
Acting upon e rocky or stony rhore, thia erorive power entirely preventa the growth 
of the higher plantn in the shallow water where its in0uenoe is felt (see Fig. 6, p. 48). 
Unlese sheltered by adjacent hillr, all the lakes will be almost, or quite, devoid of 
wetation on their eastern rhore, whilst the western shore, and bags sheltered from 
the prevailing wind, will have an abundant vegetation. The alga of the w h o r e  
may be cikd as 'an example, on the other band, that planta can dovelop, and 
luxuriantly too, on a rocky shore subjected to powerful erosion, but the m e  is here 
entirely different. The nee& of phanorogams, excepting the tropical Podostemscm, 
have no power to firmly attach themaelvea to rochs m d  stoner, as have the spores 
of,seaweede. Still we do find, even in expoeed p r t s  of our lakes, fixed rocks often 
covemd with mosses, heptics, a l p ,  etc. 

Wind is m important factor in dwarfing the nemi-aquatic vegetation about the 

The rays for muimr~nr photorylrtherir in the red reamed8 a r e  the yellow-prm ; 
thew penetnte water sdeciently for phobqntheds to about dve timer the depth &at 
red rays do. 



70 BATHYMETEICAL SURVEY OF 

littoral region of the laken; eapeoially is thia the w e  with those situated in the 
more elevated and exposed positions. 

The sudden rk of water to any great or prolonged extant is inimical b the well- 
being of plank in the l o c k  particularly so if the water in extremely peaty. Thh 
is very pronounced at Loch Mhor, where an ever-changing level-due to the rainfall 
on the one hand, and the water used by the British Aluminium Company at Foyere 
on the other hand--does not allow a flora to grow at all. Previously existing trees at 
the margin have been drowned by the raising of the water-level (see Fig. 2, p 44). 

In these peaty lakes the aquatic planta are usually remarkably free of epiphytio 
organisms, and also of mud; neither do they bear that depoeit of calcium carbonate 
so common to aquatic plants in lakes that are devoid of the peat extract. Humic 
acids, and perhaps wbonic acid too, in the waters almost extinguish molluecon life. 
Consequently one does not Bnd the aquatic vegetation destroyed by thew creaturw, 
an is commonly the case where certain of them, especially Limnaa, abound. 

The great vruiation between the summer and wintar temperat.ure of the wabr of 
the higher mountain lochs doubtless affecta the flora to a greatkr extent than in those 
of lower altitude. Thew bill locbs are often shallow, and the comparatively m a l l  
body of water may become heated to 70' Fahr. in summer, and may be frequently 
covered with ice in winter and spring. l'be ice often remains upon such lochs until 
April. Before its final disappearance, large shoalr of broken ice grind upon the 
shores with surprieing power and noise, and would deetroy any littoral vegetation 
within its influence. Considering that such floating ice shifts about the loch with 
every change of wind, it in ecant wonder that one eo often finds these hill lochs 
devoid of marginal vegetation. In tbe great body of water of the large and deep 
lochs of lower altitude the temperature is more equable, winter and summer records 
not varying more than lo0 to 20° Fahr., and such lochs seldom freeze. 

I t  has already been pointed out that these peaty waters contain little or no 
calcium bicarbonate. Consequently there is no incrustation of calcium carbonate 
upon the aquatic plants. A necessary corollary to such antecedents ia that no lime 
depoeit resulting from the metabolism of plants is being laid down in thew peaty 
locbs, an is the case where the water is charged with calcium bicarbonate. 

The mud occumng in the peaty lakes of the Ness area is seldom of the bhck 
evil-smelling kintl, such ss in commonly found in non-peaty lakes, e.g. Duddinpton 
Loch, near Edinburgh. In the latter case the decompceition of organic matter takes 
place with far greater rapidity than in water charged with humic acids. After 
the fint stages of rapid decomposition comes the formation, among otber eubstancel;, 
of ammonia, carbon dioxide, and hydrogen sulphide. I t  is the last mentioned that 
gives the mud such an offensive d o u r  when disturbed. In the presence of humic 
acids this rapid putrefaction does not occur. Instead, the disintegration takes place 
slowly by s kind of carbonizing process. At the bottom of Loch Ness vegetable 
remains first become brown, then black and brittle, gradually crumbling to powder, 
and apparently no obnoxious gaa is generated. Putrefaction does zot take place, but 
rather a kind of desiccation-if one may apply this term to a sub-aqueous process. 
Likewise the mud from the bottom of Loch N e s ~  has not the slightest offeneive 
odour, neither does it stain one's hands as the fttid kind does. 

Many plants, e.g. Phragmitea communie, Sparganium ramosum, Alisma 
Plantago, etc., always grow more luxuriantly when the mud is black and fetid; 
but other species, e.g. Sphagnum, various sp., Isoelea locustrie, Lobelia Dortmanna, 
etc., are unable to endure that kind of mud, not directly becanse of its presence, 
but because other factors, e.g, difference in food-~alts, are correlated with the 
presence of thin or that kind of mud. A number of other planb are comparatively 
indifferent, e.g. Castalia speciora, Menyanthes trifoliata, etc. 
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Again, the aquatic vegetation being restricted to the photio zone, the 
greater portion of the bottom of there deep lalretr receives but a small supply of 
organio mm.ins. The refuse-eating fauna existing at  the bottom is consequently 
able to maintain m equilibrium between supply and demand, BO that the lake- 
bottom consists largely of the non-fetid excrement of these crsaturea. I n  ehallow 
non-peaty lakes, w h m  floor is wholly carpeted with vegetation, e.g. Duddington 
Loch, the supply of organic detritus is greatly in ex- of m y  refureeating fauna 
that may exist, therefore fmtid mud results from the prow- of uuhindered deoom- 
p i t i o n .  

From the foregoing statements, it mill be readily understood that the flora of the 
hker  in the Ness area ie subjected to many varying conditions, and in order to 
maintain a proper tone of health a plant h~ of neassity to mpond in suitable m y s  
to all the varying external impressions. A plant in therefore in a comtrnt and 
oontinual state of changq owing to tho neverceaeing mechanioal, phpical, and 
chemiod changer of its u n a b l e  environment. The plastic nature of many plants 
enables them to modify their organs in reciprocation to any fairly constant set of 
environmental mnditions ; and it b in this endeavour to accommodate thamwlvea 
for the maintsnrnce of healthy exbtence in inhospitable pla- that mta in  devia- 
tiom from the normal forms of mom kindly environments m to b? accounted for. 
That such fonns should receive deh i te  specific or varietal namea is open to grave ' 

doubt, Phjmologirts and experimental botanists are becoming more and more 
nympthetio towards the simplicity of the rstate Qeorge Bentham; and w h h t  
recognizing, M did Bentham, the numerous form &ed and transient, suoh are 
@ed an unit forms of the phylogensis, or of the retrograion of a  specie^. 

In many distriots one may distinguish m o u n h i  lochs by the pntsence of certain 
plants, se, for example, Isoetea l m t r i s ,  Lob& Dortmama, Potamogeton polygoni- 
jolius, 8purganium natanr, 5. minimum, eta., and by the absence of reeds at the 
margin. But in the New area the pmmace or a k n w  of ouch planta and am&- 
tions b certainly no criterion of the elevation of a loch. hll the plaota enumerated 
are to be found at so low r level M Looh Nese (52 feet above the eea) ; and a reedy 
margin is found at  quite highland dtutione, whilat it is almost absent in such low- 
lying lochs an Oich and New. The mason is not one altogether of elevation for the 
prarence or absence of certain plants, but is Ather due to the supply of food-dta, ' 

and the amount of cuposure of the water to win& coupled with the nature of the 
ahom. The mountain Idea  usually drain a very d l  area, poor in food-dta and , 
rich in wid h u w ;  consequently, only those plank. w found in them that can 
o b t d i  their rsquiremantd from m appucmtly wane food-rnpply, cgmbined with 
the pmem~4 of humio ad&. Such plank. am those that have been associated with 
monnlain 1 J e r  L o w h d  Idea  usually drain a wider ares, and soils poor in pert 
and rich in food-~~ltr ,  which, although indispeneable to most plants, are poimn to 
othm. In the area of Lochs New and Oich there is but a small amount of roil 
rich in food-salta available for drainrge, compared with the mil poor in food-salts 
and rich in acid humus. Consequently, the effect of drainage from a small, rich 
food-arm is almost extingubhed by the humic acids, and in such lowland loohe we 
find vegetation identical with that of the high& mountain l h .  

Again, in Lochs Oich and New (and, of course, others) we hrve practically no 
reedy margin, neither have we in many mountain lakea The maon for this is 
the nature of the shore, combined with the emive power of the waver, lerving 
altogether out of the quedion food-enpply. On the other hand, in mountain lakes 
with a sheltered pcbty or muddy shore, an in lowland lakea of like nature, we flnd 
a reedy or wdgy margin. Highland lochs are ~ ~ ~ u a l l y  in situations fully exposed to 
the fierce winds, their shores rocky or stony; conrequeatly, they hrve few plants 



about their margin& Their mtet, Wig poor in fooddts and rich in humic raid@, 
has a reetriotd aqnstic flora ; but the nume oonditionn may obtain in the lowlaade, 
when the flora of the lakes will ba similar. On the other hmd, e highland loch 
hving  a supply of kod-mite, with a suitable ohore md rbeltered from prevriling 
winds, may quite well have the character of a lowland loch regarding ita flora* 

COAST PEOPLES. 
By ELLEN OHURWILL SEMPIJ!l. 

PART I. 
OF all geographical boundariee, the most important is that between land 
and sea The m e t ,  in ita physical nature, ia a zone of transition 
between these two dominant forma of the Earth's sorfece; i t  beere tho 
mark of their contending forces, varying in ita width with every 
stronger onelaught of thie unmting sea, and with every degree of 
passive reeistanoe made by granite or sandy shore. SO too in an 
anthropogeographical eenee, i t  is a zone of transition. Now the life- 
supporting foroee of the land are weak in it, and it becomes merely the 
rim of the see ; for its inhabitante the ma means food, clothes, shelter, 
fuel, oommeroe, highway, and opportunity. Now the colret is dominated 
by the exuberant foroes of a produotive soil, so that the ooean beyond is 
only a turbulent waste and a long-drawn barrier: the coaat is the hem 
of the land. Neither intlnenae can wholly exclude the other in this 
amphibian belt, for the coast remains the intermediary between the 
habitable expanse of the land and the international highway of the sea. 
The break of the waves and the dash of the spray draw the line beyond 

, whioh human dwellings cannot spread; for these the shore is the outer- 
most limit, as for agea also in the long infancy of the races, before the 
invention of boat and mil, i t  drew the abeolute boundary to human . 
expaneion. I n  historical order, ita fimt effect has been that of a barrier, 
and for the majority of peoplee t h b  i t  haa remained; but with the 
development of navigation and the epread of human activities from the 
land over sea to other countries,it became the gateway both of land and 
sea-at once the outlet for exploration, colonization, and trade, and the 
open door through which a continent or island receives contributions of 
men or raoes or ideas from transoceanic shores. Barrier and thwshold : 
them are the rblea which coasts have always played in history. To-day 
we aee them side by side. But in spite of the immense proportions 
aeeumed by transmarine intercourse, the fact remains that the greater 
part of the coasts of the Earth are for their inhabitants only a barrier 

For further information on the lochnand their plants, see " AComparative Study 
of the Dominant Phanerogarnio find Higher Cryytogamic Florn of Aquatic Habit, 
in Three Lake Arena of Scotland" (with 110 illnetratione), by George Weat, Prac. 
Roy. ~ O C .  Edin., vol. 96, pp. 967-1023 (1905). 



and not an outlet, or at best only a brree for timorout venturea seeward 
that rarely low sight of the ahore. 

An intermediary belt between land and eea, the ooaet beoomee a 
peonliar habitat whioh leevee ita mark npon ita people. We qmak of 
awt atripe, ooestal plaine, "tidewater country," coeet oitiee; of coast 
tribes, oolrst peoplee, maritime coloniee; and each word brings up a 
picture of a land or raoe or settlement permeated by the influences of 
the aea. The old term of coast-line" hee no applioation to muh an 
intermediary belt, for it ie a zone of meaeurable width, and this width 
varies with the relief of the land, the artionlation of the coaat aocording 
ee i t  in uniform or oomplex, with the eucowive etage~ of civilization 
and the development of navigation among the people who inhabit it. 

Along highly articulated coasta, ehowing the interpenetration of sea 
and land in a broad band of oapee and ielande eeparated by tidal 
ohannele and inleta, or on ehore~ deeply inoised by river eatuariee, or 
on low ahelving beaches which mreen brackinh lagoo~ie and d t  marahee 
behind scmd reefs and dune ramparte, and whioh thus form an in- 
determinate boundary of alternate land and water, the zone character of 
the ooeet in a phyeiaal eenee becomes conspicuous. In tm anthropo- 
logioal sense the zone character is cleerly indioated by the different w e  
of ite inner and outer edge made by man in different localities and in 
different periode of history. 

The old German maritime oitiee of the North sea and the Baltio 
were located on rivera from 6 to 60 miles from the open eea, always on 
the inner edge of the ooaatal belt. Though primarily trading towns, 
linked together once in the sovereign confedereoy of the Hsuseatic 
League, they filed their sitee on the lest epure of firm ground running 
out into the mft, yielding allnvium, whioh waa constantly expoeed to 
inundation. Land high enough to be above the ever threatening flood 
of river and etorm-driven tide on thie flat ooaet, and solid enough to be 
built npon, could not be found immediately on the eea The alight 
elevations of undy " geeat " or plateau epurs were limited in area and 
in time outgrown. Hence the older parte of all these river towne, from 
Bremen to Kiinigsberg, reet npon hills, while in every csse the newer 
and lower part is built on piles or artificially raised gronnd on the 
alluvium.* So Utrecht, the Ultrajectum of the Bomane, selected for its 
eite a long raised spur running out from the eolid gronnd of north- 
western Germany into the water-waked alluvium of the Netherlande. 
I t  wee the moat important town of all thie region before the a r b  of 
oi~ilization began the oonqueet by dyke and ditoh of the amphibian 
coastal belt which now comprieee one-fourth of the area and one-half 

Rudolph Reinbard, 'Die Wichetigeten Dentechen Scehmdeletidte,' pp. 24, 25. 
Btuttgart : 1901. For Hamburg, nee Joeeph Partech, 'Central Europe,' p. 291. London 
1903. 
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the population of the Netherlands.. & anoient London marked the d i d  
ground at the inner edge of the tidal flab and deeolafe marshes whioh 
lined the Themes eetuary, aa the Roman Camulodouum and its eucoeesor 
Coloheeter on its steep rise or dun overlooked the marshes of the Stour 
inlet t  Farther north about the Waah, which in Roman days extended 
far inland over a wide area of fens and tidal channels, Cambridge on the 
river Cam, Huntingdon and Stamford on the Nen, and Lincoln on the 
Witham-all river seaports-defined the firm inner edgo of t h b  wide 
low cosst. In the same way the landward rim of the tidal wahre and 
ealt marehes of the Humber inlet waa desaribed by a semicircle of British 
and Roman towns-Doncaeter, Castleford, Todcseter, and York.1 On 
the flat or rolling Weet African ooastland, which linee t h i  long ehoree 
of the Gulf of Guinea with a band 30 to 100 miles wide, the m d y ,  
swampy track immediately on the eea are often left uninhabited; 
native population ie dietribnted most frequently a t  the limit of deep 
wafer, and here at head of ehip-navigation the trading towne are found.§ 

While, on low coaste at  any rate, the inner edge tende to mark the 
limit of aettlementa advancing from the inbrior, aa the head of aea 
navigation on river and inlet i t  haa also been the god of immigrant 
eettlere from oversee lands. The hbtory of modern maritime coloniza- 
tion, eepeoially in Amerioe, showa that the aim of regular ooloniete, aa 
opposed to mere tradere, hae been to penetmta aa far aa poaeible into 
the land while retaining communication wit.h the res, and thereby with 
the mother country. The emall boata in uee till the introduotion of 
~ team navigation fixed thie line far inland and gave the ooastal eone 
a greeter breadth than i t  hae at  preeent, and e more regular wntaur. 
In wlonial Amerioa thie inner edge coinoided with the fall-line" of 
the Atlantio rivers, which was indioated by a eerioa of seeport towns, 
or by the inland limit of the tides, which on the St. Lawrenoe fell above 
Quebec, and on the Hudeon jnat below Albany. 

With the recent increase in the eize of the veseele, two contrary 
effects are noticed. In  the vaet majority of oaeea, the inner edge, aa 
marked by ports, moves seaward into deeper water, and the eone narrowe. 
The days when almost every tobacoo plantation in tidewater TTirginia 
had its own wharf are long since past, and the leaf is now exported by 
way of Norfolk and Baltimore. Yeville hae lost praotically all ita 
sea trade to Cadiz, Rouen to Havre, and Dordrecht to Rotterdam. In  
other oaeee the zone preserves ita original width by the creation of 
eeconda ry porte on or near the outer edge, re~erved only for the largest 
veesela, while the inner harbour, by dredging its channel, improves its 

. - - . . - . - - - . . - - - - -. 
* Ibid., p. 301. 
t John Richard Green, ' Tlle Making of England,' vol. I, pp.  31-54 ; mnps, pp.  36 and 

51. London : 1904. 
$ Ibid., vol. I, pp. 12 and 63 ; map, pp. xxii. and 54. 
5 Friedrich Ratzel, ' Hietory of Mankind,' rol. 8, pp. 97, 139. London : 1898. 



oommunication with the ma. Thus arises the phenomenon of twin 
porta like Bremen and Bremerhaven, Dantzig and Neufahrwesser, 
Stettin and Swinemiinde, Bordeaux and Pauillac, London and Tilbury. 
Or the original harbour eeeh to preserve its advantage by canalizing 
the Bhallow approach by river, lagoon, or bay, 8s St. Petereburg by 
the Pantiloff canal through the shallow reaohee of Krocstadt bay; or 
Konigsberg by its ehip canal, carried for 25 milea aoroee the Friaohea 
Haff to the Baltio; or Nantee by the Loire ehip canal, which in 1892 
was built to regain for the old town the Wwt Indian trade recently 
intercepted by the rising outer port of St. Nazaire, at  the mouth of the 
h i r e  eatuary.t In  northern latitudes, however, the outer porta on 
mmi-encloeed eecr basins like the Baltio become important in the winter, 
when the inner porte ere ioe-bound. Otherwise the outer port einke with 
every improvement in the chaunel between the inner port and the eea. 
Hamburg hes MI conetantly deepened the Elbe passage that its outport of 
Cnxhaven hee had little ohanoe to rise, and eerves only ee an emergenoy 
harbour; while on the Weeer, maritime leadership hae oeoillated 
between Bremen and BremerhavenJ So the whole Clerman ooast and 
the Rueeian Baltio have Been a more or lese irregular shifting baok- 
wards and forwarde OF maritime importance between the inner and the 
outer edgee. 

The width of the meet zone ie not only prevented from contracting 
by dredging and canaling, but i t  is even increased. By deepening the 
channel, the chief port of the St. Lawrence river hes been removed 
from Quebeo 180 milee apetream to Hontreal, and that of the Clyde 
from Port Qlaegow 16 milea to Qlesgow itself, eo that now the largeat 
ooean steamere oome to dock where fifty years ago ohildren waded 
acroee the etream at ebb tide. Such artificial modifioatione, however, 
are rare, for they are made only where peouliarly rich reeouroee or 
superior linee of communication with the hinterland jnetify the ex- 
penditure@; but they find their logical conclmion in etill farther 
exteneione of sea navigation into the interior by means of ehip canals, 
where previouely no water highway existed. Instances are found in 
the Hancheeter ship canal and the Welland, which, by meane of the 
St. Lawrence and the Great Lakee, makes Chioago aooessible to ocean 
veeeele. Though man dirrtinguishee between eea and inland navigation 
in hie definitions, in hie praotiae he ie bound by no formula and recog- 
n ize~ no fundamental difference where rivers, lakee, and aanals are deep 
enough to admit hie -going craft. 

Such deep landward protrueions of the head of marine navigation at 
certain favoured pointa, ee opposed to its recent coestwerd trend in 

- 
J a e p h  Partech, ' Central Europe,' pp. 284-288. Ifindon : 1903. 

t H. R. Mill, ' International Geography.' p. 251. New York : 1902. 
$ Rudolph Reinhard, 'Die Wichstipten Dentechen Seehandelstiite,' pp. 21-22. 

Stuttgart : 1901. 



moat inleta and rivers, grestly inoreme the irregularity of the inner 
edge of the coast zone by the marked disorepancy between its maximum 
and minimum width. They are limited, however, to a few highly 
c i v i l i d  countries, and to a few points in thoee oountries. But their 
presenoe teetifies to the fact that the evolution of the coast zone with 
the development of civilization showa the perahtent importanoe of t h b  
inner edge. 

The outer edge finds its greatest signifioanoe, which ia for the most 
part ephemeral, in the earlier stagee of navigation, maritime coloniza- 
tion, and in some oases of original settlement. But thie importanoe 
peraista only on steep coasts furnishing little or no level ground for 
cultivation and barred from interior hunting or p i n g  land; on many 
coral and volcanic islands of the Pacific ooean whose outer rim haa the 

. moat fertile soil and furnishes the most abundant growth of ooco palma, 
and w h m  limited area only half auffioes to support the population ; 
and in polar and sub-polar district-, where harsh olimatio conditions set 
a low limit to economic development. In all them regims the see must I 

provide most of the food of the inhabitants, who crur therefore never 1 

loee contact with ita waters. I n  mountainous Tierra del Fuego, whom 
impenetrably forested dopes rise direotly from the am, with only here 
and thep a eccmty stretch of stdny beach between them, the natives of 
the eonthem and western coasts keep close to the shore. The straits 
and ohannels yield them all their food, and are the highways for all 
their restleas, hungry wanderings.' The stegp slopea and dense foresta 
preclude travel by land, and force the wretched inhabitants to live as 
much in their canoes as in their hub. The Thlingit end Haida Indiana 
of the mountainous coast of southern Alaska locate their villagoa on 
some smooth aheltered beech, with their houses in a single row facing 
the water, and the ever-ready canoe drawn up on shore in front. They 
select their aitea with a view to food supply, and to protection in caee of 
attack. On the treeleea shores of Kadiak bland and of the long narrow 
Alaska peninsula near by, the Eskimo choose their village lowtion 
for an accumulation of driftwood, for proximity to their food supply, 
and a landing-place for their kayaks and bidarkas. Hence they prefer 
a point of land or g~avel  spit extending out into the sea, or a sand reef 
separating a salt-water lagoon from the open ma. The Aleutian 
islanders regard only accessibility to the  hell-fish on the beach and 
their pelagic hunting and fishing ; and this consideration has influenoed 
the Eskimo tribes of the wide Kuskokwin estuary to such an extent, 
that they place their huts only a few feet above orclinary high tide, 
where they are oonstantly exposed to overflow from the sea.7 Only I 

* Fitz-Roy and Darwin, 'Voyage of the Beagle,' vol. 2, pp. 140, 178; vol. 8, pp. 
231-236. London : 1839. 

t Eleventh Census, 'Population and Reeourcee of Alaska,' pp. 166-171. Waahing- 
ton: 1893. 
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among the great tidal channels af the Yukon delta are they distributed 
over the whole wide coastal zone, even to ita inner edge. 

The maat Chukchee of north-eaetern Siberia locate their tent villages 
on the a n d  ramparta between the Arctio ocean and the freshwater 
lagoons which line this low tundra shore. Here they are conveniently 
situated for fiehing and hunting marine animals, while proteoted agaiqet 
the summer inundations of the Arotic rivers.. The whole waetern side 
of Greenland, from far northern Upernivik south to Cape Farewell, 
shows both Eekimo and Danish aettlementa almost without exception on 
projecting pointa of peninsulas or islande, where the stronger effect of 
the warm ooeen current, aa well ae proximity to the food eupply, serve to 
fix their habitations; although the remains of the old Noree eettlementa 
in general are found in Bheltered valleje with eummer vegetation, 
etriking off from the fiords some 20 milee back from the outer coast.t 
Ceeear fount that the ancient Veneti, an immigrant people of the 
southern c a s t  of Brittany, built their'towne on the pointa of capes and 
promontories, sites which gave them ready contact with the sea and 
proteotion from attack from the land side, boaause every rise of the tide 
submerged the intervening 1owlunds.S Here a sterile plateau hinter- 
land drove them for part of their eubeietenoe to tho water, and the con- 
tinuous intertribal warfare of small primitive states to the eea-girt 
aaylume of the capee. 

In the early hietory of navigation and exploration, striking features 
of this outer coaet edge, like headlands and capes, became important sea 
marks. The promontory of Mount Athos, rbing 6400 feet above the 
sea between the Hellespont and the Theesalian coast, and casting its 
shadow ee far as the market-place of Lemnoe, wae a guiding point for 
mariners in the whole northern Bgean.9 For the ancient Greeks Cape 
Halea waa long the boundary stone to the unknown wastes of the western 
Mediterranean, juet aa later the Pillars of Hercules rnerked the portals 
to the mare tmebrouum of the stormy Atlantic. SO the Sacred Pro- 
montory (Cape St. Vincent) of the Iberian peninsula defined for 
Greeks and Romans the aonth-weetern limit of the habitable wor1d.l) 
Centuries later the Portuguese marked their advance down the weet 
ooget of Afriaa, first by Cape Non, which so long mid "No ! " to the 
struggling mariner, then by Cape Bojador, and finally hy Cape Verde. 

In  coastwiee navigation, minor headlands and inshore islands were 
pointa to steer by; and in that early maritime colonization, which had 

* Nordenskiiild, 'The,Voyage of the Vcgn,' pp. 327,334, 336, 865, 366, 412, 416, 
469,467. New York: 1882. 

t G. Frederick Wright, 'Qreenland Iaeflelds,' pp. 68-70, 100, 105. New York: 
1896. 

$ ' Bello Qallioo,' bmk iii. ch. 12. 
Q Ernst Cortias, ' History of Greece,' vol. 1, p. 15. N e w  York. 
U Stnrbo's 'Geography,' book ii. ch. v. 4 ; book iii clr. i. 4. 
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chiefly a oommemial aim, they formed the fevoarite spots for trading 
stations. The Phaeniciane in their home aonntry fixed their eettlemente 
by preference on small capas, like Sidon and Berytue, or on inshore 
islets, like Tyre and Bradus," and in their colonies and trading stations 
they chose similar sitee, whether on the coest of Sicily,t Spain, or 
Morocco.$ Carthage wae looated on a small hill-crowned cape projed- 
ing out into the Bay of Carthage, and the two promontoriee embraoing 
this inlet were edged with settlements, especially the northern arm, 
whioh held Utica and Hippo,§ the latter on the site of the modern 
French naval station of Bizerta. 

In this errrly Hellenic world, when Greek eea-power wee in ite 
infancy, owing to the fmar of piracy, citiee were p l e d  a few milee beok 
from the coast ; but with the partial cessation of t h b  evil, sitee on shore 
and peninenla were preferred as being more aaceeeible to oommerce,ll 
and such of the older towns am were in oomparatively easy reach of the 
maboard established there each ita own port. Thus we find the ancient 
urban paire of Argoa and Nauplia, Troezene and Pogon, Mycuane and 
Eiones, Corinth commanding its agean  port of Cenchrem 8 milee away 
on the Saronic gulf, to catch the Asiatic trade, and connected by a 
wallod thoroughfare 13 mile long with Lechieum, a seoond harbour on 
the Corinthian gulf which eerved the Italian oommeroe.ll I n  the 
group belonged Athens and its Pirmns, Megara and Pegm, Pergamw 
and Elam in western Asia Minor.** Them ancient twin oitiee may be 
taken to mark the two borders of the oomt eone. Like the modern ones 
which we have oonsidered above, their historical development haa ehown 
an advanoe from the inner towards the outer edge, though owing to 
different came. However, the retired location of the Baltic and North 
sea towm of Germally served as a partial protection against the pirates 
who, in the Middle Ages, soonred these coaate. Lubeok, originally 
looated nearer the sea then at  present, and frequently demolished by 
them, wam finally rebuilt farther inland up the Trave rivc?r.tt Later the 
port of Travemiinde grew up a t  the month of the little estuary. 

The early hietory of 'maritime colonization shows in general two 
geographic phases: first, the appropriation of the islet snd headland 
outskirts of the seaboard, and later-it may be much later-an edvance 
towards the inner edge of the coaat, or yet farther into the interior. 
Progress from the earlier to the maturer phame depends upon the social 

Grotc, ' History of Greece,' vol. 8, 266-267. New York : 1857. 
t Thncydidee, book pi. 2. 
$ Qrote, ' Hintory of Greeoe,' vol. 8, p. 275. h'ew York : 1857. 
5 Strabo's ' Geography,' book xvii. cb. iii. 13, 14. 
11 Thnoydides, book i. 5, 7, 8. 
'( Shbo, book viii. oh. vi. 2, 4, 13, 14, 22. 
** Qrote, ' Hiatory of Ureeoe,' vol. 8, pp. 4, 191. New York : 1857. 
tt Rudolph Reinhard, 'Die Wicbstigsten Deatschen ~eehandelstiidte,' p. 23. 

Stuttgart : 1901. 
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and eoonomio development of the oolonizere es refleoted in their value- 
tion of territorial area. The first phaae, the ontaome of a low estimate 
of the value of land, ie beat represented by the Phaenician and earlieat 
Greek colonies, whoae purposes were chiefly commercial, and who aought 
merely such readily accessible coaatal points ae furnished the best 
trading statione on the highway of 'the Mediterranuan and the adjacent 
sees.* The earlier Greek colonies, like those of the Triopium promontory 
forming the south-weetern angle of Asia Minor, Chalcidice, the 
Thracian Chemnesus, Calchedon, Byzantium, the Pontic Heraclea, and 
flinope, were aituatdd on peninsulas or headlands, that would afford a 
convenient anchor ground; or, like Syracuse and Mitylene, on small 
inehore isleta, which were soon outgrown, and from which the towns 
then spread to the mainland near by.t The advantages of such sites 
lay in their accessibility to cornmeroe, and in their natural prohtion 
against the attrtck of strange or hostile mainland tribes. For a nation 
of merchants, satisfied with the large returns but alao with the ephe- 
meral power of middlemen, them conaideratione sufficed. While the 
Phoenician trading posts in Africa dotted the outer rim of the ooaet, the 
inner edge of the zone was indicated by Libyan or Ethiopian town@, 
where the inhabitants of the interior bartered their ivory and akins for 
the products of Tyre.t So that commercial expansion of the Arabe 
down the e a t  coast of Africa in the tenth oentury seized upon the off- 
shore ialande of Zanzibar, Pemba, and Mafia, the emall inshore islets like 
Momboaa and Lamn, and the whole outer rim of the maat from the 
equator southward to the Rovuma river ; nor had the sultan's territory 
expanded a deoede ago, when he had to relinquieh the long thread of hie 
continontd poeeessions. 

But when a people hae advanced to a higher conception of coloniza- 
tion as an outlet for nationalsas well ae commercial expansion, and when 
it aeea that the permanent prosperity of both raoe and trade in the new 
locality depends upon the occupation of larger traota of territory and 
the development of looal resouroes as a besb for exchanges, their settle- 
menta spread from the outer rim of the coast9 to ita inner edge and yet 
beyond, if alluvial plains and river highways are present ee lures into 
the interior. Suoh wes the history of many later oolonies of the Qreeka 
and Carthaginians,§ and espeoially of most modern colonial movements, 
for them have been dominated by a higher estimate of the value of land. 

After the long Atlantic journey, the outposta of the Amerioan coast 
were welcome mating-places to the early European voyagere, but, owing 
to their restrioted area and therefore limited productivity, they were 
aoon abandoned, or became mere baaea for inland expansion. The little 

* Grote, ' Hiatmy of Greece,' vol. 8, p. 170. New York : 1857. 
t Ibid., vol. 8, pp. 194 and 363. 
$ Ibid.. vol. 8, p. 273. 
5 Ibid., vol. 8, pp. 195, 197, 255. 
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island of Cnttyhunk, off southern Measachnwtta, wae the site of Goe- 
nold's abortive attempt at aolonization in 1602, like Raleigh's attempt on 
Boanoke island in 1586, and the later one of Popham on the eastern 
headland of Casco bay. The Pilgrims pawed at  the extremity of Cape 
Cod, and again on Clark's island, before fixing their settlement on 
Plymouth bay. Monhegan island, off the Maine coast, wes the site of an 
early Engliah trading post, which, however, laeted only from 1623 to 
1626; and the name datee fix the beginning and end of a fbhing and 
trading station established on Cape Ann, and removal later to Salem 
harbour. The Bwedes made their firat settlement in America on Cape 
Henlopen, at  the entrance of Delaware bay ; but their next, only seven 
years later, they locited well up the estuary of the Delaware river. 
Thus for the modem colonist the oukr edge of the ooaet is merely 
the gateway of the land; from i t  he pnrwes rapidly to the settlement of 
the interior, wherever fertile soil and abundant rmuroee promise a 
due return upon his labour. 

Sinoe i t  is from the land, ae the inhabited portion of the Earth's 
surface, that all maritime movements emanate, and to the land that all 
oversea migrations are directed, the reciprocal relations between land and 
see are largely determined by the degree of aooeaeibility existing between 
the two. This depends primarily upon the articulation of a land maw, 
whether i t  present9 an unbroken oontour like Africa and India, or 
whether, like Asia and h'orway, i t  drops a fringe of peninalee and a 
shower of islands into the bordering ocean. Mere distance from the ma 
bars a country from its vivifying contaat ; every protrusion of an ocean 
artsry into the heart of a oontinent makes that heart feel the pulee of 
life on far-off unaeen shorea. The Baltic inlet which makea a eeeport 
of St. Peteraburg 800 milea (1900 kilometrea) back from the weaterr, 
rim of Europe, bring8 Atlantic civilization to this half-biatic side of 
the continent. The solid front presented by the Iberian peninsula and 
Africa to the Atlantic has a narrow crack at Gibraltar, whence the 
Mediterranean penetrates inland 2300 miles (3700 kilometlw), and con- 
verb the western foot of the Caucasus and the roota of the Lebanon 
mountains into a seaboard. By means of the Arabian sea, the Indian 
ocean runs northward 1300'miles (2200 kilometres) from Cape Comorin 
to meet the Indm delta; and then turns weatward 700 milee farther 
through the Oman and Persian gulfs to receive the boa& from the Tigris 
and Euphrates. Such marine inlets create islands and penimlas, which 
81% characterized by proximity to the sea on all or many sides, and in 
the interior of the continents produce every degree of nearnm shading 
off into inaccessible remoteness from the watery highway of the deep. 

The success with which such indentations open up the interior of 
the continents depends upon the length of the inleta and the size of the 

* W. B. Weeden, 'Eoonomic and k i a l  Hilrtory of New England,' vol. I, p. 93. 
Bomton : 1899. 
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land maea in queation. Afrioa'e huge area and unbroken contour oom- 
bine to hold the sea at  arm'e length ; Europe's deeprunning inlets open 
that small continent so effectively that Kazan, Rueeia's moet eastern 
city of considerable size, ie only 750 milee (1200 kilometree) distant from 
the nearest White sea, Baltic, and Azof ports. Aeia, the largest of all 
the continents, despite o succeesion of big indentatione that invade ite 
periphery from Sinai peninsula to Eaet Cape, haa a veet inland area 
hopelessly far from the eurrounding ooeane. 

In  order to determine the coast articulation of any oonntry or 
continent, Carl Ritter and his followers divided area by ehoreline, the 
latter a purely mathematical line representing the total contour length. 
By this method Europe'e ratio ie 1 linear mile of aoaet to 174 square 
milee of area, Auetralia's 1 : 224, Asia's 1 : 490, and Africa's 1 : 700. 
This means that Europe'e proportion of ooaat ie three times that of Aeia 
end four times that of Africa ; that a country like Norway, with a ehore- 
line of 12,000 miles traced in and out' along the fiords and around the 
larger ielands,+ hea only 10 equare milea of area for every mile of ma- 
board, while Germany, with every detail of its littoral inoluded in the 
measurement, haa only 1515 miles of ehoreline and a ratio of 1 mile of 
ooaat to every 159 square milee of area. 

The oritioiem hae been made againet thie method that i t  compama 
two unlike meaanres, equare and Linear, whioh moreover increw or 
decreese in markedly different degreee, according aa largor or smaller 
units are used. But for the purpoeee of anthropogeographg the method 
ie valid, inasmuch ae i t  ehowe the amount of area dependent for ite 
marine outline upon eaoh mile of littoral. A coest, like every other 
boundary, performe the important function of intermediary in the ioter- 
oouree of a land with its neighboure ; hence the length of thie eee . 
boundary materially affeote this function. Surface and periphery are not 
desd mathematical 'quantities, but organs of one body which etand in 
dose reciprocal adivity, and which can be nnderetood only in the light 
of their pereietent mutual relations. The division of the area of a land 
by the length of its coastline yields a quotient which to the anthropo- 
geographer is not a dry figure, but an index to the possible relations 
between eeaboard and interior. A comparison of eome of theee reti- 
will illustrate this faot. 

Glermany'a shoreline, traced in contour without inoluding debilai 
meawres 787 milee; thk is just one-fifth that of Italy and two-fifW 
tha t  of France, so that i t  ie short. But eince Germany'e area ie nearly 

' 

twice Italy's and a little larger than that :f France, i t  hae 267 square 
milee of territory for every mile of ooast, while Italy has only 28 aquara 
milee, and h n o e  106. Germany hes towne that are 434 milea from the 
n e w t  maboard, but in Italy the moet inland point ie only 148 milee 

Norwsy, OtBoid Publication for the Paris Exhibition, p. 1. Christiania, 1900. 
No. I.--J~UAEY, 1908.1 Q 
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from the Mediterranean.. If we tarn now to the United Stab d 
adopt Mendenhall's estimate of ita general or contour coastline ee 5705 
milee, we find that our oountry haa 530 square milee of area depen- 
dent for ita outlet upon each mile of seaboard. This means that our 
coa t  has a heavy task imposed upon it, and that ita oommeroial and 
political importance ie correspondingly enhanced ; that the exteneion of 
our Gulf of Mexico littoral b ~ -  the purcheee of Florida and the annexa- 
tion of Texaa was a meaeure of aelf-preservation, and that the unbroken 
contour and mountain-walled faoe of our Paoific littoral is a serious 
national handicap. 

But thie method is open to the legitimate and fundamental oritioiam 
that, starting from the conception of a maat as a mere line instoed of a 
zone, i t  ignores all thoee features which belong to every littoral as a 
etrip of the Earth's surfaoe-location, geologio struoture, relief, elope, 
d b i l i t y  to the eea in front and to the land behind, all which vary 
from one part of the world's seaboard to another, and serve to diffts- 
entiate the human hietory of every littoral. Moreover, of all parts of 
the Earth's surfaoe, the coast aa the hem of the sea and land, combining 
the oharBctem of eaoh, is most complex. I t  is the coast aa a human 
habitat that primarily concerns anthropogeography; and a oareful 
analysis of the multifarioue influen- modifying one another in this 
mingled environment of land and water rev& an intricate interplay of 
geographio foroee, varying from inlmnd besin to marginal sea, from 
marginal sea to open ooean, and changing from one historical period to 
another-an interplay so memurial that i t  oould find onlj a most in- 
adequate expreseion in a rigid mathematical formula. 

Ae the coast, then, is the border mne between the d i d ,  inhabited 
land and the mobile, untenanted deep, two important factors in ite 
history are the acceesibility of ita back country on the one hand, and 
the acoeesibility of the sea on the other. A littoral barred from ita 
hinterland by mountain range or steep plateau esclrrpment or desert 
traot feels little influence from the land ; level or fertile soil is too 
limited in amount to draw inland the growing people, intercourse is too 
discnit and infrequent, traneportation too elow and costly. Hence the 
inhabitante of suoh a coast are foroed to look eeaward for their racial 
and commercial expansion, even if a paucity of good karbounr limite the 
acoeseibility of the sea, and to lead a somewhat detached and in- 
dependent eristenw, so far aa the temtory behind them is .concerned. 
Here the aoaat, as a peripheral organ of the interior, as the outlet for its 
produde, the market for ita foreign exohangee, and the medium fur 
intercourse with ita maritime neighbows, sees ita npeoial function 
impaired. But it takes advantage of i t -  isolation and the proteotion of 
a long aee boundary to detaoh itself politically from its hinterland, as 

Meriah  Retzel, ' Deutwhhd,' pp. 150,151. hiprig : 1898. 



the hietory of Phaenioia, the A l p n  ooast of Ania Minor, DaLmatia, the 
republios of AmaE, Venioe, and Qenoa, the aounty of Barcelona, and 
Portugal abundantly prove ; and at  the eame time i t  profib by ita ma- 
board location to utilize the more varied fields of maritime enterprise 
before it, in lion of the more or leee forbidden territory behiid it. The 
height and width of the landward barrier, the number and practicability 
of the paaswap aorosa it, and especially the value of the hinterland'e 
produota in relation to their bulk, determine the amount of internurse 
between that hikerland and ita mountain or desert barred littoral. 

The interior ie most effectively cut off from the periphery, where 
a mountain range or a plateau escarpment traoes sthe inner line of the 
coaetland, as in the provinoe of Liguria in northern Italy, Dalmatia, 
the weetern eide of the Indian peninenla, most part8 of Africa, and long 
etretohea of the Pacific littoral of the Americas. The highland that 
baoh the Norwegian ooaet is croesed by only one railroad, that paasing 
through the Trondhjem depreeeion; and t h b  barrier hee eerved to 
keep Norway's historical conneotion with Sweden far lem intimate 
than with Denmark. The long inlet of the Adriatio, bringing the sea 
well into the heart of Southern Europe, hae wen nevertheless a 
relatively ma l l  maritime development, owing to the well of moun- 
bins that everywhere abuts out the hinterland of ita 'coaate. The 
greetneee of Venice was intimately conneoted with the Brenner paas 
over the Alps on the one hand, and the trade of the eastern Mediter- 
ranean on the other. Deepite Auetro-Hungary'e crncial interest in 
the north-east oorner of the Adriatio as a maritime outlet for this vast 
inland empire, and ite herculean efforta at  Trieate and Fiume to oreate 
harbour0 and to oonneot them by tranemontane railroede with the 
valley of the Danube, the maritime development of this coaat is etill 
mtricted, and much of Auetria'e trade goes out northward by German 
port&* Farther muth along the Dalmatian and Albanian cxweta, 
the deep and eheltered bays between the half-submerged mta of the 
Dinaric Alpe have developed only local importanoe, h u e e  they laok 
praotioable oonneotion with the interior. This wee their hietory too 
in early Greek and Roman days, for they found only acant eupport 
in the few oaravane that orosad by the Roman road to Dyrraohium 
to exohange the merohandiee of the agean for the produote of the 
Ionitan islee. Spain baa alwaye eufferd from the fact that her bare, 
arid, and unproductive tableland almost everywhere rhea eteeply from 
her fertile and densely populated ooasta; and therefore that the twe 
heve been unable to cooperate either for the production of a large 
'maritime commeroe or for natural political unity. Here the diverse 
conditione of the littoral and the wall of the greet central terrace of 
the oountry heve emphized that tendenoy to defection that belong0 
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to every periphery, d therefore neoerreibtal a &ong o e a t d d  1 
government to coneolidate the reetive maritime provinoee with tbsir 
diverse Qalician, Basque, Catalonian, and Andalusian stooks into one 
nation with the Castilians 'of the plateau.. 

Where mountain eyetern run out endwise into the sea, the longi- 
tudinal valleys with their drainage streams open natural lighways 
from the interior to the o w t .  This structure has made the Atlantio 
side of the lberian peninsale far mow open than ita Mediterranean 
front, and therefore given that weatern faoe the lead in maritime 
affair0 ainoe 1450. So from the ahorea of Thrace to the southern point 
of the Peloponneeue, all the valleys of Greece open out on the eastern 
or Asiatio sido ; here every mountain-flanked bay haa had its own small 
hinterland to draw npon, and every such interior has been eaceeeible 
to the civilization of the a g e a n ;  here was conclentrated the maritime 
and oultnral life of He1laa.t The northern half of Andean Colombia, 
by way of the parallel Atrato, Rio Oauco, and Magdalene valleys, has 
mpported the activitioe of its Caribbean littoral, and through their 
avenues has received such foreign influences as might penetmfe to 
inland Bogota. In like manner, the mountain-ridged peninwla of 
Ferther India keep ita interior in touch with its leading ports through 
ita intermontane valley6 of the hawadi, Solwin, Menam, and Mekong 

I 
rivera 

Low ooasta rieing by eesy gradients to wide plains, like those of 
northern France, Germany, southern Russia, and the Qnlf seabod 
of the United States, profit by an ~aceeeible and exteneive hinter- 
land. Oowaionally, however, thin advantage is ourtailed by a plitioel 
boundary reinforced by a high proteotive tariff, aa Holland, Belgium, 
and EBet Prueeia know to their sorrow. 

Theae low hems of the land, however, often meet physioal obstmo- 
tione to reedy communication with the interior in the silted inlets, 
shallow lagoons, marshes, or mangrove swamps of the littoral iteelf. 
Here the larger drainage streams give access through this amphibian 
belt to the aolid land behind. Where they flow into a tide-awept bay 
like the North sea or the English channel, they soour out their beds 
and preserve the conneotion between sea and land; but debouchment 
into a tideless basin like the Caspian or the Gulf of Hexico, even for 
suoh mighty etreame as the Volga and the Mississippi, sees the slow 
silting up of their mouths and the reatriotion of their ageuoy in opening 
up the hinterland. Thua the oharaoter of the bordering sea may help 
to determine the accessibility of the ooaet from the land aide. 

Ite aooessibility from the sea depends primarily npon its degree of 
biculation; and this articulation depends npon whether the littoral 

Beclne, 'The &uth and ite Inhabitanb: Europe,' vol. 1, pp. 370-372 
N e w  York : 1882. 

t mt Olutitu, ' Himtory of Qreeoc,' vol. 1, pp. 15-28. New York. 
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belt hae w f f e d  elevation or mboidenoe. When the iaahm em r& 
upon an uplifted bottom, the oontour of the ooast ie rmooth d un- 
broken, bearnee most of the imgnlaritiea of mrfaoe have been overlaid 
by a thiok depoeit of waate &om the land ; m it offem no harbour exoept 
hem and there a silted river mouth, while it aheivee off through a 
broad amphibian belt of tidal mersh, lagoon, and aand m f  to a ahallow 
ses, Sooh ie the a& of New Jersey, most of the Gulf maboerd of the 
United Ststes and Mexioo, the Coromandel ooset of India, and the long, 
low littoral of Upper Guinea. Snoh ooaah harbour a population of 
flehezmen living along the atrands of their p h i d  lagoonr," and 
utimdete a timid inshore navigation whioh sometimer developa to 
extensive ooadwk i n t e m m ,  where a network of lagoans and deltais 
ohannele forms e long inshore p~Sag8, aa in Upper Guinea, but whioh 
feom the break of the surf out6de.t 

The rivere draining theae low uplifted l a d e  are defleoted &om 
their straight path to the sea by ooaetwb deposits, and idly hai l  
along for miles juat inside the outer beech; or they are split up into 
n u m e m  offihoota among the eilt bede of a delta, to Ind their way 
by ahallow, tortnow ohanneb to the ocean, ao that they abate their 
value aa highway0 between em and land. The eilted moutha of the 
Nile excluded the larger veeeels even of Augustue Caeear's time and 
admitted only their lightere,$ juat aa tuday the lower Bufigi river loeee 
muok of its value to German Eeet Afrioa becteaae of ite w n t  hoepitality 
to veesela coming from the sea. 

The effeot of rubsidenoe, even on a low oolurtal plain, ir to. .inorease 
acoeeeibility from the eee by flooding the previoue river valleys and 
traneforming them into a wocegeion of long shallow inletg alternating 
with low or hilly tongnee of laud. Snoh embayed ooasta form our 
Atlantio maboard from Delaware bay, through Chesapeake bay to 
Pamlico sound, the North ma side of England, the funnel-shaped 
" firden" or firths on the eastern side of Jutland and Schleswig- 
Holstein, and the ragged m n d a  or "Bodden" that indent the Baltio 
ohore of Germany from the Bay of Lubeok to the mouth of the Oder 

- river.5 Although the shallowneae of the bordering sea and the m d -  
barn end aand reefs which oharsderiae all flat coasta here aleo exolude 
the largest veeeels, suoh wests have nevertheless ample contact with 
both land and eea. They tend to develop, therefore, the aotivitiee 
appropriate to both. A fertile aoil and abundant local reeourcea, ee in 
tidewater Maryland and Virginia, makea the land more attraotire than 

William Morris Davie, ' Phyeiml Q eogmph y,' pp. 115-122. 1899. 
t Frederiok Ratzel, ' History of Mankind,' wl. 8, p. 95. Landon : 1898. 
$ St&, book xvii. oh. i. 18. Diodorue Sioulns, book i. oh. iii, p. SB Trsnelated 

by Q. Booth. London: 1814. 
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the sea; the inhabitante beaome farmers rather than aailore. On the 
other hand, an embayed ooeetland promieing little return to the labour 
of tillage, but with abundant fisheries and a superior location for mari- 
time trade, is m e  to profit by the ~ooeesible secr, and achieve the 
predominant maritime aativity whioh charaoterized the medimd Hanee 
Towns of northern Germany and our aolonial New England. 

Subeiderice that bringa the beat of the surf against the bolder reliefs 
of the land produoee a ragged, indented ooaet, deep-water inlete pene- 
trating far into the .oonntry, hilly or mountainom tongnee of land 
running far out into the see and breaking up into a swarm of inlands 
and rooks, whose outer limita indicate approximately the old prediluvial 
line of e h m *  Such are the fiord regione of Norway, mthern  Alaska, 
British Columbia, Greenland, and southern Chili; the R h  or wb- 
mergd river valley mast of north-weetern Spain; and the deeply 
eunken mountain flank of Dalmatia, whose every lateral valley has 
now b m e  a bay or a strait between mainland and island. All theee 
m e t e  are characterized by a olose wccession of inlets, a limitad amount 
of level country for eettlement or cultivation, and in their rear a eteep 
slope impeding communication with their hinterland. Ineccessibility 
from the land, a high degree of acoemibility from the sea, and a paucity 
of local reaouroee unite to thrust the inhabitants of such ooasts out 
upon the deep, to make of them fishermen, seamen, and ooeen carriere. 
The eame result followe where no barrier on the land eide exist@, but 
where a granitio or glaciated eoil in the interior discourages agriculture 
and landward expansion, 8s in Brittany, Maine, and Newfoundland. 
In all these the land repels and the Eea attracts. Brittany furnishee 
onsfifth of all the sailors in France's merchant marine,t and ita pelagio 
fiehermen aweep the sees from Newfonndland to Iceland. Three-fifths 
of the maritime activity of the whole Austrian Empire ia confined to 
the ragged mest of Dalmatia, which furnishes to-day most of the eailore 
for the imperial marine, just as in Roman days ahe manned the Adriatic 
fleet of the Caeeers.t The Haida, Tsimshean, and Thlingit Indians of 
the ragged western coast of Britiah Columbia and eontherxi Alaeka 
spread their villages on the narrow tide-swept hem of the land, and 
wbsiet chiefly by the generoeity of the deep. They are poor landsmen, 
but exoellent boatmakers and seamen, venturing sometimes 26 miles 
out to eea to gather birds' eggs from the outermost fringe of rooks. 

Ba areas of elevation or subsidence are, as a rule, extensive, it followe 
that masts mually present long etretohee of smooth simple shore1ine;or 
a long succeseion of alternating inlet and headland. Therefore different 
littoral belts show marked contraate in their degree of accessibility to 

* For geomorphology of waeto, we William M o d  Davis, 'Phyniaal Geography,' 
pp. 1 12-136,347388. Boeton : 1899. 

t Elirb Beolna, The Earth end ite Inhabitants : Europe,' vol. 8, p. 252. 
3 J. Partsch, Central Europe,' p. 231. London : 1903. 



COAST PEOPLES. 87 

the ma, and their harboun, appear in exteneive group of one type- 
- - 

fiord, river eetuariee, mnd or ooral reef lagoone, and emba~ed mountain 
roots. A eudden ohange in relief or in geologio history sees one of theee 
typea immediately euooeeded by a long-dm- group of a different type. 
Suoh a oontrest is found between the Baltio and North aea porta of 
Denmark and Germany, the eastern and eonthem eeeboarde of England. 
the eastern and weetern eidee of Sootland, and the PeoSo l i t t o d  of 
North America north and m t h  of Juan de Fuca etrait. 

A oommon morphological hiatory, markod by mountain uplift, glaoia- 
tion, and eubeidenae, hae given an hietorid development eimilar in not 
e few respecta to the fiord m t a  of New England, Norway, Ioeland, 
Greenland, the Alaakan "panhandle," and southern Chile. 80 large 
wbidenoe areae on the Heditenanean coaeb from the Strait of Gibraltar 
to the Boephorua have in essential featuree duplicated each other'e 
h i i r i e s ,  just ae the low infertile ehoree of the Baltio from Finland to 
the Skager Rack have had much in common in their past development. 

Where, however, a purely local eubeidenoe, aa in .Kamerun bay ani3 
Old Calabar on the elsewhere low monotonons etretoh of th'e Upper 
Guinea -t,* or a eingle great river estuary, ae in the La ~ l a i a n d  
the Columbia, afforde a protsoted anohorage on en otherwiee portleea 
&OW, nuoh inlets assume inoreaeed importanoe. I n  the long unbroken 
reeoh of our Paoifio seaboard, San Franoieoo bay and the Columbia 
estuary are of inestimable value; while, by the treaty of 1848 with 
Mexioo, the international boundary line waa made to bend slightly aouth 
of weet from the mouth of the Gila river to the ooaet, in order to inalude 
in the United Statee temtory the exoollant harbour of Sen Diego. The 
mere nioke in the rim of South-Weat Africa oonrtitoting W a b h  bay 
and Angra Pequena aesume ooneiderable value ae trading etatione and 
plaoea of refuge along that 1200-mile reach of inhospitable mast extend- 
ing from Cape Town north to Great f i h  bay.t I t  ie worthy of notice 
in paesing that, though both of them small inleta lie within the territory 
of German Bouth-Weet Africa, Walfieh bay with 20 milee of ooest on 
either aide ie a Britieh possseeion, and that two tiny inlets which 
oommand the entrance to the harbour of Angra Pequena, elso belong to 
Great Britain. On the uniform coest of Eaet Africa, the aingle oon- 
eiderable inde~tation formed by Delagoa bay eeeumee immeneeimport- 
a m ,  whioh, however, ie due in part to the mineral wealth of ite 
Tranevaal hinterland ; but from this point northward for 35" of latitude, 
a river mouth, like that fixing the site of Beira, or an inahore inlet 
dording proteoted harbourage, liko that of Yombasa, eeroea as the 
ningle ocean gateway of a vest territory, and forma the terminue of a 
railroad-proof of its importanae. 

* Q. Q. Chiaholm, ' Cornmerob1 Qeography,' pp. 444,446. London : 1904. 
t H. B. Mill, ' International Qeagrsphy,' p. 1012 New York: 1902. Hereford 
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The maritime evolution of all amply embyed mta,  except in Amtio 
end m b - A d o  region6 i n i m i d  to all hietorid development, shows in 
i b  highest etage the gradual elimination of minor porta, and the.oon- 
oentration of maritime aotirity in a few favoured oneq whioh have the 
deep& and moat oapaoione harbonre and the beet river, o a ~ l ,  or railroad 
connection with the interior. The earlier Btages are marked by a 
multiplicity of ports, showing in general d v i t y  nearly mmilar in 
amount and in kind. England's memhant marine in the fourteenth 
century was distributed in a large gronp of small but important ports 
on the southern ooaet, all which, owing to their favourable location, 
were engaged in the Frenoh and Flemish trade; and in another group 
on the eaet ooaat, reaohing from Hull to Colohester, whioh participated 
in the Flemirrh, Norwegian, and Beltio trade.+ Moat of thew have now 
deolined before the overpowering competition of a few enoh maboard 
marts as London, Hall, and Southampton; the introduction of steam 
trawlers into the hhing  fleets  ha^ in like manner led to the oono~ntra- 
tion of the Merman in a few large porta .with good railroad faoilities, 
moh ae Aberdeen and Grimsby, while the hh ing  villages that fringed 
the whole eastern and southern coaste have been gradually depopnlated.t 
80 in colonial days, when New England was little more than a ordon 
of lrettlementa along that rook-bound littoral, almoat every inlet had ita 
port actively engaged in ooestwise and foreign commem in the Weat 
Indies and the Guinea k t ,  in ood and maokerel Werim, in whaling 
and shipbuilding, and this with only slight local variations.$ This 
widespread homogeneity of maritime aotivity has been suooeeded by 
ntrict l d i z a t i o n  and differentiation, and reduction from many fo few 
ports. So, for the whole Atlantic eeaboard of the United States, evolution 
of seaports hae been marked by inoreaae of eiza attended by deo~.ease of 
numbers. 

A well dieeected ooaat, giving ample contact with the ma, often fails 
nevertheleee to achieve hietorial importanoe, unlees outlying islands 
are present to ease the transition from inshore to pelagic navigation, and 
to tempt to wider maritime enterprise. The long eweep of the European 
ooaet from northern Norway to Brittany hes played cut a eignifioant 
part of its hietory in that procession of islands formed by Iceland, the 
Fmroee, Shetland, Orkneye, Great Britain, and the Channel ielea, whether 
i t  wee the navigator of ancient Armorica steering his leather-ailed boat 
to the ehores of Ceeeer'e Britain, or the modern Breton fieherman pulling 
in hie net .  off the w t a  of dietant Iceland. The dim outline of moun- 
t a i n ~ ~  Cjprue, seen againet a far-away horizon from the dopea of 

J. E. Thorold Rogem, ' Six Centuries of Work and Wages,' pp. 123-134. New 
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Lebanon, beokoned the Phaniaian ehip-maeter thither to trade and to 
o o l h ,  just ee the early Etntsoan merohanta p a d  from their bney 
inmworka on the bland of Elbe over the narrow etrait to visible 
Corsia* I t  wma on the eeatern side of Greece, with its deep embay- 
ments, its valleys opening out to the Egean, with its 488 islands mattered 
thiokly as etara in the eky, and its Milky Way of the Cycladea leading to 
the deep, rich mile of the A& Minor ooaet, with ite sea-made mntaot 
with all the stimulating influenoee and dangere emanating from the 
Beiatio littoral, thet Hellenio hietory played its imprewive drama. Here 
wee developed the epirit of enterprise that d e d  ooloniea to far weetern 
S i d y  and Italy,t while the weatern or rear side had a confined suocession 
of local events, scarce worthy the name of history. Neither mountain- 
walled Epirne nor Coroyra had a Hellenio settlement in 735 B.c., at a date 
when the m t e r n  Greeka had d e d  the Ionian ooast of the Zgean and 
had set up a lonely gronp of coloniee even on the Bay of Naplea. Turn- 
ing to America, we find that the Antilles received their populstion from 
the only two tribee, firet the h a o e  and later the Caribs, who ever 
rcaohed the indented northern coast of South Amerioa between the 
Iethmua of Panama and the mouth of the Orinooo. Here the small 
islande of the Venexuelan aoeet, often in eight, lured these peoplee of 
river and.ehore to open-sea navigation, and drew them firet to the Wind- 
ward iales, then northward step by etep or island by idand, to Hayti 
and Cubat 

In all theae instances, offshore ielande tempt to expaneion and 
thereby add to the' historical importance of the near-by ooast Fre- 
quently, however, they aohieve the eeme result by offering advantageorre 
footholds to enterprising voyagere, from remote lands, and beaome the 
medium for infueing life into hitherto dead cocrste. The long monotonons 
littoral of East Africa from Cape Guadafui to the Cape of Good Hope, 
before the planting here of Portuguese way-stations on the road to India 
i n  the sixteenth century, wse destitute of historioal signilicance, except 
that stretch opposite the islands of Zanzibar and Pemba, which Arab 
merobants in the tenth century appropriated ae the bmie for their elsve 
and ivory trade. So the long gentle m e  of the East Indiee have been 
EO many off-shore statione whence, dret throngh the Portuguese, and later 
through the Dutch, European influences percolated into South-Eastem 
Asia. Asia, with its island-strewn shores, has diffused its influences over 
a broad zone of the western Pacific, and through the agency of its active 
reetlesa Malays, even halfway across thst ocean. I n  contrast, the 
western ooeet of the Amerioaa, a stretch nearly 10,000 miles from Tierre 
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del Fuego to the Aleutian chain, haa eeen i t s  aboriginal inhabi tants  
barred from maward expaneion by the laok of offehore ielanda, and  ita 
en t ranm upon tho  histo&al stags delayed till recent timw. 

I n  general it oan be  Baid t h a t  ielandleee eeaa a t t a in  a later hiebrioaI  
development t h a n  those whose expanee ie rendered leee forbidding by 
hoepitable fragments of land. Thie  faotor, a e  well ae ita looation remote 
from t h e  old end st imulat ing civilization of Syr ia  and Asia Minor, 
operated to retard t h e  development of t h e  western Mediterranean long  
af ter  the eastern b i n  had  reached ita zeni th;  b u t  i n  thie eaetern 
baein, again, t h e  pauoity of ialende a n d  unbroken contaur of ita qonthern 
half gave e meagre history to ell ita shores l y i n g  south of Cyprua, 
Crete, and Malta. 

(To be coatinued.) 

REVIEWS. 
ASIA. 

A JOUBXEY In NOBTE-EA~TEBN TIBET. 
a DM RUrel dee Matsohn. Meine Tibet Expedition.' Von Wilbelm Filchner. Map 

and IZlwlrotiow. Berlin : Mittler. 1907. 
aDae Kloater Kambum in Tibet.' By the m e .  Mapr and I l lwlraf io~ .  Berlin: 

Mittler. 1906. 
Wierennchaftliche Ergebnieee der Expedition Filchner naoh China and Tibet, 

1903-05.' X. Band, I. Teil. Berlin: Mittler. 1908. 

THE journey of which these'worke 'are the outcome was in m y  ways a remark- 
able one. ' I t  was undertaken, not for mere purposes of sport or advt nture, but with 
a fixed determination on the part of the author to achieve a piece of work which it 
might take all h b  manhood to accomplish. Having net himself a definite taak, he 
spared no pains to qualify himself for its execution, and allowed no difEculliee to 
deter him from carrying i t  through when begun. The chosen field wse, M he 
claime, a t  the time of hie ~et t ing out, the mott important .unknown area in the 
whole of interior Asia--that traversed by the upper wurse of the Hwang-ho, and 
stretching muthward from this towards the mountainous border of northern Sechuan ; 
and, although unable to carry ont every part of his programme, he was eucceasfd 
in &etching a linc of survey across the very centre of thilr littletrod region. 

Uent. Filchner had the advantage of two zealous wadjutore in hie work. Hie 
wife-who accompanied him to the threjhold of Tibet, and during hie further 
journey epent an anxiom time of waiting in the family of Mr. Ridley, an hg l ieh  
miseionary at  Sining-fu-gnve substantial help in the formation of the botsnical, 
zoological, and ethnological collections, benidee keeping up a regular aeries of 
meteorological observatione during her residence at  Sining. Hie other companion, 
Dr. ~sfel iwhose o m  recent journey has been frequently referred to in these pages, 
undertook the geological researchw, and wee able to bring together a large collection 
of rook-specimens. The leader himeelf was fully occupied with the route m e y ,  
~stronomical determination of positions, altitude determinations, meteorological 
observations made three times daily, magnetic observations at  forty-two stations, 
and photographic work, bebidee botanical and zoological wllections. The working 
up of a11 this materiel has been a b k  of oonsiderable magnitude, but being attached 
(through the influence of the late Baron von Richthofen, a conatant supporter af the 



whole undertaking) to the trigonornetrid divieion of the general e t d  at  Berlin, 
Lient. Filchner enjoyed special facilitiee and cupert a-ope.ration in carrying i t  
through. The more m i o w  r d t e  will eventually m u p y  a number of volnmee, 
of which two have so far appeared, while a general narrative is supplicd in the first 
of the works above recorded. 

The story told in this volume m o t  fail to rivet the reader's attention, especially 
in the Tibetan portion, where the fate of the party and the mcceee or failure of the 
venture seem throughout to be hanging in the balance. The route acrose Chins, 
though needy of less dramatic intereat, wan far leer hackneyed than many that 
have been deeoribed of late years. I t  led up the swiftly flowing Han river (where 
the & m a n  traveller seem to have p d e d  Colonel Manifold'e party by a few 
weeke only) to Hingan-fu ; acrose the rugged Chin-ling or Tein-ling range to Sian- 
fn ; aud thence viri Lan-chou to Sining-fu, where the 5 a l  organization of the 
Tibetm expedition took place. The journey wan comparatively uneventful until 
the upper Hwang-ho (Tibetan Machu) was reached, but here the real troubles 
began. It was found impoeaible to croh the river, in spite of several gallant 
a b m p b  by Dr. Tafel to swim acme with a rope, and it  wan neceeaary to w e n d  it  
almost to itn outlet from the Oring-nor. The country of the dreaded Ngolok, into 
which the expedition wan about to venture, lay on the farther eide, but as it wae 
hoped to dingnine from these the preaence of Europeans in the caravan, it was 
decided to make a eouthwerd dUour eo an to approach the Ngolok country from the 
direction of Lhees. Thie ruee wae hardly a mcceae, for the party were viewed with 
more or 1- surpicion, from the first, and the time that followed wae one of 
u n d g  anxiety. There is eomething almost .farcical in the account of the 
travellerst diitreaser. Their disguise (or st leaat that of Lieut. Filchner) seems to 
have been of the 0imient nature, yet we find them endeavouring to keep it up after 
being frequently denounced as Europaans ; driven at  times to hiding in their tenta, 
and allowing their servantn to pose ae the ownere of the carmvcm, or having deeperate 
recourse to a ebry that their boxes were filled with soldiern ermed to the teetb. 
Although in certain cases they were received with unexpected hospitality, a etate of 
more or l eu  opan hostility waa the rule, and on the occasion of a night attack, 
they had to stand to be fired at for hours, a t  a temperature many degrees below 
freezing. Yet, thougb constantly in the power of the Ngolok, these show a strange 
reluctance to p d  to extremities, and when at  lest they are made prisoners by 
the chief of Weeerr, they find in their captor a friend who materially aaeiete them 
in completing their undertaking. A grrat part of their di5cultiea seeme to bave 
arisen from the total lack of eympathy between the Europeane and their Chinese 
followers, and one ie tempted to sek whether an open avowal of their true character 
might not have been after all the better policy. 

During this journey the Machu wan followed with great determination almost to 
its great northerly bend, when ite banka became quite impracticable. Even at  
this early stage, the river is remarkable for the amount of sand it carries down. 
Lieut. Filchner was untiring in carrying on hie eurveye, and his succese aa a photo- 
grapher in ehown by the exceptionally good viewe of the country traversed. The 
people themselvee and the objecta in use among them an, also well illustrated. 
The Ngolok seem a typical race of steppe-dwellere, though then, are mme large 
and (for the nature of the country) dense aggregation8 of population. They are 
described as born soldiere, with a keen eye for country, and as poseeeaing more 
character and independence than their Chinese neighbourn. Some trade is carried 
on amonget them by Chine- Mohammedan merchante, with whom the travellers 
frequently came in contact. The map in the volume are very rougb, but the carto- 
graphical resulta an, to be published eeparately. - 



In  him volume on the Kumbum mon~terp--the Brst of the qeoid monogmplu 
an the d t r  of the Journey-Lieut. Filchner g iva  the moat aomplete roaaant Ch.t 
haa yet appeved of its present condition and its history. The other voluue above 
refared to d e d b e s  the soologi081 and botanical ooUeotwm 

* In the Footrteprr of Marm Polo: Being the Aoorurt of a Journey Overland hrnn 
BimIa to Pelsin.' By Major 0. D. Bruce, late Commanding the Chinem Begiment 
of Infantry. E d f  burgh and London : William BLaohood & Bonr. 1907. 

This interesting description of a long and, in plsces, rough journey deserves 
.nd we hope will obtain, conaidemble popularity, for it appeals to all sorb and 
d i t i o n s  of men. To geographars becaw, as often as WM podble, an untrodden 
or little-knom route was d w t e d ,  and the countries visited fGm the deeert of T.hls 
Makm onward have at preeent, for such pereonq epecial interest. Hietory readers 
will h d  much information respecting B u d d b h  ; Chinese intercourse with India, 
Tibet, and Turkietan ; and the ancient history of Chins Others more inttveeted in 
the present than in the paet, will find a groat coalfield in Kansu deecribed. Baron 
1011 Bichthofen hes mid that it  WM one of the most remarkable in the world, but 
had two great dhdvmtagee : distance from the 8ea or navigable rivers, and being 
situated a few thousand feet above the adjoining plain. Engliah enterprise, if not 
thwarted by Chinese prejudice and obstruction, might surely be equal to finding a 

wlution. 
Again, that strange depooit, no interesting to etudents of physical geography, 

h o r n  as the loess formation, wtu met, and a long deecription of it by Bamn v. 
Biobthofon is quoted. The relations between the three empires ch idy  concerned 
in Central Ash, the policy followed, a d  other matters, are touched on with corn- 
mendable restmint. In this volume, therefore, there ie no want of food to suit 
mrny t4astea. 

ajar B r u b  m d e s  wrne sound remarks on the religion of Lddkh  ; he nays, 
tdThe Ladakis who inhabit this country differ considerably from the Kashmiris. 
n e  former profese Buddhism, but, be it  aid at  once, a form which beare hardly 
m y  resemblance to the e!erating and mystic faith which Buddha once taught. 

The actual religion of Ladak is a modified form of Indian Buddhism, and wan 
introduced more than two thousand yearn ago. I t  is contained in a voluminoue 
work called the ' Kah-Cfynr,' or ' Translation of Precepte,' beoause i t  is a version of 
the precepts of 'Sakya ' made from the Indian language!' 

He gives further particular@, and mentions a mission from Leh to Lbam "known 
.(I the Lapchack Mission." I t  in of old standing, and in sent every third year, and 
w.e payment of tribute 88 well as a commercial enterprise. Now the Britieh 
authorities consider it  has no political signification, but that view is probably not 
held by the Tibetan rulers, who regard it as nazar, or tribute. The diitinction, es 
matters now stand, is unimportant, but if ordinary advantage had been taken of the 
Younghusband mission, the British Government would have been, sooner or later, 
the protecting power; thue at the same time assuming superiority, and, through 
Kaahmir, paying tribute ; a situation aavouring of comic opera 

The journey of Major Bruce's party may be divided into three main pa*: from 
Simla to the Tibetan frontier at the top of the Lanak pans, Chang Chenmo valley; 
thence vici Kiria to SU-chau, the first town met in China proper; and from Su-chau 
to Peking. The firet part calls for no epecial notice, but there is much interest a t  
~ r e m n t  felt in the eecond part. For not only is the question of the battle between 
the mds of the desert and the water from the snown involved, but recent arch- 
9--:--1 research, chiefly under Dr. M. Aurel Stein, happily still in progress, has 



brought to light many muruacripb and relios which am expeoted to throw light on 
matters more or leae obscu~f). Of the boundaries of this tract the major aye, a' The 
geographid ares commonly known ~e Chinese Turkeetan is a nomewhat vague 
one. By eome geographers it  is comidered to embrace the larger portion of the 
weetern extra-mud Chinese Empire. By others the arm sf deecribed is confined 
to the Mi drained by-the s t ream which run into Lopnor, as well an by those 
whioh loee themselves in the great contra1 desert, the Takla Makan. 

From the Chinese point of view the latter are more nearly correct, the territory 
being always known to the people of that v a t  empire an the Hsing Chiang, or new 
frontier." 

Whilat travelling along the southem aide of the Takla Makan eome sport, 
of which there ie an animated dewription, was had ab,ut Nia, and the fact of 
passing to the south of the terminal lake of the combined waters from both sidtm of 
the deeerf has led to remarks on the Lob-nor controversy. That b, we hope, 
practically set a t  reat by the explanation that the lake is and was a changing end 
migrating body of water, and that now, not improbably, it ia returning to the old 
ite, se &own in ancient Chinese recorde.' 

In  instancee the nsmee in the text do not agree with those in the m a w  in which 
Ummtsi t found for Urumtsi ; but pn the whole the book t fairly free from mie- 
printe, and t well turned out. 

W. Baoa~~ocvr.  

' Corndin Oorneliez Roobecker'e Scheeps-Journaal, Qamron-Bwra (1645) ; de eente Beis 
der Nedeolandera door de Pmisohe Golf! Edited by A. Hob. Leiden: Brill. 
1907. 

In 1645 Wollebrandt Geleynsz do Jongh, the President of the Datch factories in 
Pemia, decided to follow the example of the Englih in establishing a factory 
at  Baanr. Two small ships-the Delfehavcn and the Schelvisch-were accordingly 
deepetched with a cargo of merchandise under the charge of Dirck Serwriua They 
aailed towarda the end of June, reached their deetination a month later, and landed 
their merchanb, who, hnving obtained favourable terms from the Turkish governor, 
started their factory with e & y  prospect of succaa The Delfshaven eailed on her 
return voyage in September, and anchored at  Ctombroon on October 5. Her 
master, Cornelis Roobacker, had, of course, kept a careful journal of the voyage- 
the first undertaken by the Dutch in the Persian gulf-and this h now been 
printed by the Royal Geographical Society of the Netberlande. The original is 
mbahg, but uee hse been made of a tranecript which was carried home by Qeleymz, 
and after hi death pawed, with others of hie pepere, into the poseeseion of the 
municipal authority of Alkmaar, hie birthplace. From their custody it  wae last 
ye= traneferred to the Rijkwchief at the Hague. 

The j o d  iteelf is of the uaual character- terse, straightforward narrative of 
the voyage, with special strew on matters relating to navigation. It has been 
admiirably annotated by the editor, Mr. A. Hotz, who hae also provided a copioua 
and learned introduction, with a full list of books and maps d e G  with the ~ & i a n  
Gulf and i b  trade. A special f d m e  is the reproduction in h i m i l e  of a contemporary 
chart of the Gul f -mbly  by Roobacker himself-which ie now in the library of 
Leiden University. W. F. 

Qw. Jd, rol. 87, p. 610. 



'A Woman's Trek from the a p e  to Cairo.' By Mary HalL W h  64 lllwtratian and 
b Map.- Methuen & Co., London. 1907. Pha lb. net. 

Mias Mary Hall is the fimt woman to have c d  Africa from south to north, 
and her account of how she managed to do it is not only well written, but full of 
useful information. A glance at  her route ae marked on the map shows that 
between Bei i  and Ghinde the " trek" wan by sea, and it appaaru that the journey 
was accomplished in two etagea. In  1904 Mies Hall travelled extensively in Sonth 
Africa; in 1905, starting from Chinde, she journejed to Port Baid by way of the 
great lakes and the Nile. She did not go aa an explorer, or in furthemoo of any 
scientific object such ss zoology, or botany ; simply as one who is interested in freah 
countries and peoples, and considem travelling "the most delightful method ot 
studying geography!' Miss Hall hee an observant eye, especially for the physicel 
featurea of the couutriea through which she pwes, and for the peoples with whom 
she comes in contact. Travelling through Nyasaland, throughipart of G-enoan 
Epst Afrioa, and also through Uganda to Gondokoro, ss well as going down the 
Mombase railway aa far as Nairobi, she everywhere noted the progress being made 
by Europeans and the manner of life of the natives. There ia probably no other 
book which givea so eympathetio yBt accurate a picture of the condition of the 
regione named aa is portrayed in Miss Hall'a pages. This is interwoven with an 
acoount of her o m  adventures, the whole being wt down without a tram of exaggera- 
tion. Miss Hall, on one of her mfadu, that between Uaumbura on Lake Ten(ganyike 
and Bukoba on Victoria Nyanzq traversed country little known and inhabited by 
somewhat hostile tribee. Here, se elsewhere, she proved herself intrepid, m u r o e -  I 

ful, m d  tactful. Perhap the moet striking thing about the book, to the thoughtful 
reader, is the evidence it  affords of the very great infiuence being exercised by the 
various Christian miasiom in Eaet Fxluatorial Africa-and similar influence is being 
wielded in other parta of Negro and Bantu Africa. Miss Hall's testimony is that 
the work of the miesionariee is not only beneficid, but fruitful. This ia especially 
the case in Nyaeeland and Uganda. One result is that over large areas native 
customs are fsst being modified. To the ethnologisb this change may be distaste- 
ful, but it should aleo stir him np to make greater d o r b  to study African culture 
before it  ia too late. For the rest we are tbankful to get the views of a highly 
cultured woman on the tribea of Central Africa, and on the amenities of travel in 
realms s t i i  unhackneyed. Mias Hall ends her narrative at Khartum, and almost 
her lsst words are about Ganeral Gordon, and bear eloquent testimony to the in- 
delible mark that remarkable man made upon the country which once he ruled. 

~ 
A lady missionary," she writes, "a good Arabic echolar, told me that she had often 1 

heard the nativee, ae they stood beneath it [the statue of Gordon seated on a camel], 
talking to the great soldier and aaking him why he did not come down and speak 
with them." There are numbem of excellent illustrations of native typee, and two 
&etch-maps. F. R C. , I 

'Bantu Phonetios.' By the Rev. E. Jsoottet. Lovedale Mission P r m  1907. I 
I believe I am correct in sssuming that the author of thie supplement to the 

Christian E x p m  of. September, 1907, is likewise the author of the grammar (in 
French) of the Subiya and Lnyi languages of the upper Zambezi. This last- 
named work is one of the sanest and most illuininating 0tudie.a of that fascinating 
subjecGthe Bantu lonpagea, their origin and intor-&tionehip 



The supplement under review in Little elm than a summuy and appawiation of 
three of Carl Meinhofs admirable linguietic studiea-' Qrundriee einer LPutlehre 
der Bantu-eprachen,' 'Qrammatik des Tehi-venda,' and 'Hottentotieohe Laute, 
etc, im Kafir.' M. Jacottet, in his 'Bantu Phonetica,'does not do much more than 
reproduce with intereating comments the conclusions amved at by Meinhof on the 
sound-ohangee of the Bantn languages. I t  ie. in this direction that the preeent 
writer (possibly through some defect in hie own intelligence) feels the least cordial 
admiration for Meinhofs work. Meinhof is becoming one of the leading authoritiee 
on the structure, enalogies, and relationship of the Bantu languages. He haa 
mealed to our howledge dialecte or speach-groups scarcely if at all illustrated 
before. Some of his writings on the mysterious and hitherto unclaeaified Eaat 
African languages, whioh are dotted in hlated enclaves amongst the Bantu 
languages in Emtern Equatorial Africa, are speoimena of remarkable and illuminating 
mearch. But the I' reviewer of thin review "feels obliged to repeat here whet he 
has esid in the journal of another society, that, in his opinion, Qerman philologisb 
are wanting a certain unount of time and energy (beeides confusing those less 
deeply instructed) by splitting haire on the subject of variations in the pronuncia- 
tion of consonante and vowele in the Bantu languegea They would like, for 
example, to distinguish between the dierent kinds of t in the Swahili language or 
in dher forms of Bantn speech. They exasperate the reader's eye by unnece&ry 
aocente 011 vowels, attaching tremendous importa~ce to the difference between d 
and 6. The letter v is marked above and below in all ~orta  of ways, because the 
Qerman philologist has not the courage to call it a b. There is this kind of k and 
that kind of k. There are mveral mrts of m and 1 and n, of r and g. Now, the 
only result of this preciosity is that the exanperatad beginner, or even the p3mn 
who in halfway advanced in his African languagsstudiea, hyr down the German 
manual or grammar in deaplrir. His mind cannot grapple with the infinitely varied 
in&ruotions an to how to pronounce this consonant and that vowd So he gives up 
(it may be) a study which ie one of the most profound interest, b u m  in the 
dhection and comparison of theae Bantu languagoa b locked up a vast deal of 
unwritten African hiatoly. 

The Mme plague in a more acute form-amounting, in fact, to-a mania-affects 
the transliteration of North and South American languages. l'hie affectation reached 
ib highest development, perhspe, in the Joumd of the Royal Anthropologid 
Institute two or three years ago. There was one author (whoee name I do not 
member) whose transliteration of A b k m  languages was a mssterpiecxf of myatifica- 
tion. hpital  lettsrn, lower-case letters turned upside down, weird aocenk!, Greek 
letters, Arabic lettern, Qerman letbra, were all (an it were) thrown into a hat, haken 
up, and oaet on to a page. In all probability, nobody but the author of the article 
would be able to pronounce and read the sounds he intended to describe. 

, 

Now, this is all vexatioue nonsenee, and it ie time it was put a atop to. As a 
general rule, to which there are very few exceptions, every reawnable sound uttered 
by the human:voica can:be e x p r d  by Lepins' standard alphabet,'and for ordinaiy 
purposee it ie really not neceesary even to go into the furthest refinemente of hpaiun, 
exoept it be in some apecirrl manual intendedito teach very accurately the exact 
pronunaiation of a language.. 

Let this premise be admitted which I am about to exprees, and the whole of 
the Bantn languages can be written with the aimpleat form of the Lepeins alphabet, 
and tbat .gain, with a alight revision, is merely the Roman alphabet with one or 
tm bo~~owed Greek letten. And the premise is thin: that there is no doubt a 
good deal of variation-individual and tribal-in the exact pronunciation of con- 

and vowelu, of the letter t (for example). .Sometimes the t is slightlp' 



UJike  Moffat, hia life-work wm not conhed to one region, and, w e  Living- 
stone, he never merged the missionary in the explorer. His direct contribntiona to 
geo,gaphical knowledge were not very e x h i v e ,  neither is hie biographer con- 
oerned tO set them'forth; Coillard'r own book, 'Bur le Hant ZambBee' (English 
branslation by the author of this biography, 'On the Threehold of Central Africa'), 
contains more information on tha t  rnbject than the volume under review. Never- 
thelees, the life-story of a man who did much to give the map of South Central 
Africa ib preeent political configuration oannot fail to apped to other than purely 
miesionary circlee. . C o i i  wue born in AaniBree-lee-Bourges, Berry, in 1834, 
of a Frenoh Protestant family, snd went firat to Africa in 1857 m a mhionary of 
the 90ciBtB dm Miwione de Pa&. From that date until 1866 he was at work in 
Baautoland, and after an interval of two years, spent chiefiy in Natal, he returned 
to Basutoland, where he continued his work of evangelization and civilization until 
1877. In that year he led an expedition (promoted by Baeuto Christians, who 
desired to etart a mission on their own account) a c m  the Limpopo through Bengei- 
land, was taken captive to Lobengula's kraal, and .by the Matabele mnt to Bechusna- 
land. Thenm, in 1878, he journeyed to the Zambezi, and in 1884 he founded the 
Barotaeland mission. In Barotaeland he spent the rest of hi life, and there he 
died in May, 1904. In hla forty-mven yeara' work he had but two furlough0 in 
Europe, each lasting two years. In  1881 he wae married at Oapetown to Yi 
Chrirtina Mackintoeh, a lady of pure Highland blood, who, from that to the day 
of her death in 1891, shared all the joy8 and h.rdehip of his journeys. Madame 
Ooillard and e young nieca who oocompanied her were the first white women to 

. we the Victoria Falle. In hie Bayailand expedition, and in various journeys in 
the upper Zambeei valley, Ooillard broke new ground, while bia investigatione 
into the manners and cuetome of the B m t o  and Barotae tribes yielded rioh material 
to the ethnologiej, The great influence which he acquired with Lewaniks and 
the Barotee in general wm invariably used for the promotion of good government ; 
it may be mid without exaggeration that Barotseland as we know it to-day ir the 
work of his hand. To hir statesmanlike advice ia due the fact that that country 
was added to the British Empire without the firing of a shot, and it is also largely 
due to his wise counsel that the Barotse have remained p e d u l  ever since. 

Willard throughout hi life put his spiritual work first; the spread of Christi- 
anity waa his absorbing passion, and it  is rightly enough that side of his work which 
M i a  Mackintoeh emphasieae. Her narrative, brimful of excellent stories and 
pertinent comment on political questions, has a t  times a piquantly ironical strain. 
It is a fitting memoir of a noble, an heroio figure. A word in praise of the photo- 
graphs should be added. They illuminate the text. 

F. R. C. 

SHORT NOTICES. 

Ewqpa-'The Shaping of Lindsey by the l'rent.' By F. M. Burton. (London : 
Brown & Sons. 1907. Pp. xi., 59. Diagrams and Rluatratione.) This study 
of a charaoterintic district of England traces i b  condition through various periodr. 
The writer ehows how it is poeeible to distinguish four different islands in succession 
-thoee of the chalk, the oolites and the Keuper, and the more recent isle of 
Axholme; and how the Trent, during the f i s t  two periode flowing in its old course, 
during which it carved the "gap * at  Lincoln, but subsequently captured by the 
Hnmber, had the etrongeet influence on their formation and shape. 

'The Berneee Oberlnnd.' Vol. 8. By H. Dlibi. (No. 11 of Conway and 
Coolidge's Climbera' Guides. London : Fisher Unwin. 1907. Pp. xxiv., 136.) 
p i e  work, conveniently produced in the form of a note-book, with pencil and 



8heeb for mamorndr, gived the necesary informahon M to club-hutr, ronter, etc., 
in connection with the e p r t  to which it  is a guide. But as i t  g iva  elevations in 
metres and feet of e v q  elevation within the area treated, and careful references tc 
authoritative maps, it would rorm a useful muroe for the olose study of the region. 

' A  Book of the Cevennaa' By 8. Baring Oonld. (London: John Long. 
1907. Pp. x., 308. Map and nlv~trations.) This is a typically fadnating 
account of a few of the many points of intereat in the curiounly little-known 
oountry to the west of the Rhone. Clear description, geologiaal and hietorid 
notes are welded into a rendable whole by touches of personal narrative. There are 
many bautiful illnetrations, though the map is a poor thing, and insids upon the 
Ctulf of "Lyone!' 

'Climrtothempy and Balnectherapy.' By Sir Herman Weber and F. Parkee 
Weber. (Landon : Smith, Elder. 1907. Pp. 833.) Although this large volume 
deals with North African M well as European health resorts from the point of view 
of climate and mineral waters, i t  may be cleesified 8s Enropean, 8s it  is a third 
edition of 'The Bpae and Miners1 Waters of Europe,' considerably enlarged, under 
the editorship of Dr. F. Pnrkes Weber. Not only re there dekriptions of a 
vawt number of m r t a ,  with the necressry d e U  ooncerning each, but a treatise 
on climatology from the point of view of hmlth, while a number of other general 
chaptom, a bibliography, and other features a t k t  the complete and authoritative 
character of the work. 

'The Netherworld of Mendip! By Erneat A. Baker and Hetbert E. Balch. 
(Clifton : J. Baker. 1907. Pp. xii. and 172.: Pbnr a d  ~Uuetrdionr.) Speleology 
mast be e study of peouliar fancinetion, combining se i t  d m  a trne sport nnd 
n true scienae, and perveded as ite pursuit ie by mystery. TO d l  whom them 
attribuka attroot, this must be an entrancing volume, and it will become a cleseic 
in the study of Britirh cavm. For the attention of the authors is givm, not 
only to the crm of Mendip, but, in a few of the later ohaptem, to c r v a  in Derby- 
shire, Yorhhire, and Walsr, and to the Mitchelstown crvernr in Ireland. The 
tive of their arduone journeys p r o v i h  entertaining d g ,  and beyond this, the 
book g iva  evidence of the valuable new work they have done and ue doing in a 
etill dm& virgin field of geography and geology. 

' Ball's Alpine Guide, Part L The Central Alp.' (London : Longmans. 1907. 
Pp. xxviii. and 327. Maps.) Thii guide, baring the honoured name of John 
Ball, is of coures a re-inone. The new edition ha been r e o o n e t d  and revised 
on behalf of the Alpine Club" under the editorshipof Mr. A. V. ValentineRichards, 
who  ha^ been misted by a band of competent contributors eelected from among 
the club's members. I t  appears to be all that a technical guide should be; of great 
value, not to mountaineers only, bat to d intelligent visitors to the Alpine region. 
The maps, which bear the imprint of Ludwig Ravenetein of Frankfort-on-Main, 
.re with one exception on the solid-colour contour principle, and are among the 
best German work on this system we b e  seen. 

' Venice on Foot? By Hugh A. D o u g l ~ .  (London : Methueo. 1907. Pp. jx. 
snd 422. M q s  and 1ZZuslmtions.) I t  ie certainly not e a ~ y  to walk in Venice 
without some guide, but this book should make it  so, for directions am very am- 
fully given. Very close details are given with regard to buildingesometimee 
rather baldly, so that one is tempted to w i ~ h  that the space occnpied had been 
d h e r w i ~  utiliied, although it  is trne that by no other meane could completeness 
be attained in BO m l l  a compase, for almost every h o w  in Venice hae ib history. 

'Cook's Handbook to Norway nnd Denmark, with Iceland and Bpitzbergen.' 
(6th edition. London : Thomas COOL. 1907. 9. 304. Maps.) Although this 

a wellarranged and useful guide, it still, in its new h e ,  exhibita certain 
R 2  , 



minor imxmmoiee, which, however, a p p r  to be d y  printers' rlipci On some 
of the outlying dirtricta, and on Ioehd, the information, from the touristya point of 
view, mmb ae mmewhat immature+ but on the familiar parts it  appeam eound. 

Asia.-' Acroan Perais! By E. Crawshay Williams. (London : Edward Arnold. 
1807. Pp, xii. and 348. M q a ~  and 112ustrdions.) Thin in a thoroughly enter- 
tsining travel-nurrtive, which l a v a  vivid i m p d o n s  of the Pereian and the 
m e r y  of hin gountry on the mind of the reader. Mr. W i  tmvelled from 
Bruhire by shim, hfahan, K.rhan, m d  Tshran to the Ck~pian ooant, so his book 
b rightly titled. It b a h  notable for perhaps the mo& eetonishing index-entry 
ever conceived. Author, the," it beginn, uriva in Fmh," and oontinuea 
with practically an analysis of the whole book in three wlumna 

a Murmy's Handbook for J a w !  (8th edition. London: John Murray. 
1907. Pp. x. and 670. Maps.) Thin deservedly well-known guide hos obviously 
been much improved in many mpctd. The introduction b admirably clear and 
concine. Specid notice is merited by the mape, which bear the imprint of the 
Toyodo Engraving ~ 0 0 ,  Tokyo. Some of the detailed maps of muall .reea are 
beautiful worE, and an i n t e r b g  rainfall-map is inoluded by permimion of the 
Meteorological Observatory at Tokyo. 

Africa.-'Murray's Handbook for Egypt and the Sudan.' (11th edition. 
London : StenfodP 1907. Pp. xiv, [170J 613. Map.) A great deal of work 
haa been carried out in the new edition of thin guide, under the editomhip of Mr. & 
R. Hall-not only of revinion of existing mataid, but of recanting and reiwriting. 
The @ing of namer has been brought more nearly within the bounds of wnven- 
tion--. dairable rebrm to a book of thin character. The nupr .bo have received 
oereful attentian. 

'TWO DLUULB in Somaliland.' By Agner Herbert. (London : John Lane. 
1908 [d~]. Pp. 806. ~wtmfiotrs.) This eooount of a Aooting expedition by two 
]&a ponaemeazthe interest attrohing to an u n d  p d i n g ,  and those put. 
whish deal with the c h w  ue entsrt.ining ; the general nmstive in whioh they are 
wmpped up is ltw attrnotive. 

W. Holman Bentley, an. : The Life and Labonre of a Congo Pioneer! By hb 
widow, E M. Bentley. (London : Religions Tract Sodety. 1907. Pp. u. and 
M. M q  and Illwtrationr.) The career of the eminent mieaionay in well told, 
and nothing is more remarkable than to eee laid down on the map the mope of his 
work and that of hin wlleaguee. 

Cfensm2.J Peat : itn Use and ?dmutscture! By Philip R Bjarling and Frederick 
T. @wing. (London: Griffin. 1907. Pp. xii., 173. l l l w t r a t h . )  l'hin wd- 
v e d  handbook treete peat from the eoienti0c and every economical point of 
view. Details ue furnbhed as to the methoda of working it for varioue purposee. 
There is a very full bibliography. In tbe firat chapter the geographical distribution 
of peat is briefly but clearly aummarhed. 

Oversee Britain.' By E. F. Knight. (London : Murray. 1907. Pp. ix. and 324. 
Maps.) We have here a fair general textbook-"a deecriptive m r d  of the 
geogrephy, the historical, ethnologid, and political development, and the economic 
-WOBB of the Empire "dealing with the Britieh p o d o m  in the Mediterranean, 
Bfrim, and America, A second volume in intended to wver the reat of the ground. 
such worka are by no means so numeroue an to make another unwelcome. The 
topopphical mapa are, unfortunately, poor ; ignoring relief, they fail to illustrate 
one of the moat important features of the text. The latter in systematically erranged, 
and appuently well indexed. 



TEE MONTHLY RECORD. 

Colohation of Newly-formed Land by Planta-This in a subject which 
is being studied in varioue quarters at the preaent day, and the r e d b  are likely to 
be of great intereat from the point of view of pladt geography. An u n p ~ d  
opportunity for such a study has been supplied by Lake Hielmar, in eouthern 
Bweden, the level of whioh has, a i m  1882, been lowered by over 6 feet, with the 
result that not only have oonsiderable areas been laid bare round i b  shores, but a 
large number of new inlands have rim above ita surfmx. The new growth of 
vegetation on thew was examined by botaaists in 1886 and 1892, and has k tdy  
been carefully studied on the spot by Mr. Selim Birger, who ham been able to bring 
out some intereating points by comparing hie d b  with t h w  of his pred-rn. 
Hi obitmatiom were published at length in the Adiv fur B o h i k  for 1905, but 
have eince been made more generally available by a short summary given in 
Englq's Bohnwclrcn Johrbiiehrrn (voL 88, Heft 3). Altogether twenty-nine 
idan& have been formed, eome at a cansidersble distance from any old land, 
but only d x h n  attain any great rice, though twenty reach a height above the 
water of 24 feet and upwarde. The obmrvations are mainly ooncemed with 
phonerogsme and vseoular aryptogamn, but the murrence of mme moesee and 
lichens warr eleo noted. The progressive colonization of the inlande ia ehown by 
the number of species recorded by the three diflerent obrervera Thw in 1886 
(four yarn from the &at lowering of the level), 113 vamular p h t a  were noted ; in 
1892,184 ; and in 1904, 202; and thin in spite of the eventud dimappsrrrmoe of 
some of the eerlier urivlrla It in an intereating fact that in the oam of isknds 
whioh have merely recsived an extsnsion of areq the newly-formed portions seam to 
hare supplied eccaa for new species, even to the older portiollk I&. B i e r  
Miguishes  between cwual and oonstant .or regular modes of disperssl, and &owe 
that the latter is far the more important, as in proved by the wide W o n  over 
the islsnda of individual epeoitw. Of the factore of dinperad, the water in by fu 
the moat deotive. At times of high water, eeeds or portions of plants are carried 
to portionn of the islands which are dry at other timen, and on the retreat of the 
water are retained by the exieting vegetation as by a aieve. P d e l  linea of such 
W r  are o b n  formed, and on one of the ielpnds the writer found thirteen epqoi- 
mens of Pica &(Norway spruce) growing in a line on a bank eo formed. The 
p v a i l i i  wind being from weat to eest, the current sete in the Mme direction, and 
the new arrivals establieh themaelves firet on the w a t  aide of the inlands. The 
part played by the wind directly L of -day importance, for on the newly 
formed ialanda there is nothing to retain objects bronght by thin meam.: Birde and 
man are both inetrnmental in introducing plrmte, the former in part through the 
mterial uwd for their neata. The height of the inlandr above the water ia 
important in determining the rapidity of the pnnwres of aettlement, oome of the 
higher ielpnde having gained over seventy rpeoies in twenty-two yeare. After ten 
y e m  plant formatiom already show rig- of development, a series of mnee succeed- 
ing each other from the shore to the oentre of the ielande. Young forest ie already 
growing up townrda the middle of the islaado, the moet common species W i g  
Betula V@TWO~~(L, P@w tmmula, Alnw glutinma, and &disc mprea, though 
fourteen iiferent p i e r  in all are repramted, including Pinw syEvcstris and Pica 
d. The b e e ,  eome of whioh have already d e d  a cmdemble height, show 
signs of spreading at the expense of the other fonnationq which ia e reason of the 
dying out of certain ~peoiee which had obtained a footing. 
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Changer on the Baltio Cow of Bohlenoig.-A d u l  study of the m t  
o w  and gains on the east coast of Schleawig, especially during the period between 
1795 and 1875, hae been made by Dr. G. Wegernann, who sommarhes the results 
in Pete~nanns Mittailungen, Nos. 9 and 10,1907, giving also a map on which the 
poeition and extent of the losew and gains are clearly laid down. The reason for 
not bringing down the comparison later than 1875 is that this was the date of the 
last cadastral survey of thin region, and that no trustworthy observations of more 
recent changes are available. The basis of comparison at  the earlier date k supplied 
by thecadastral survey of northern Schleawig carried out between 1788 and 1800, 
records of which are for the most part preserved. The accuracy of this earlier 
survey variea greatly in different parts of 'the area, and it  is only in the caee of 
Kjelstrup and Wiletrup that modern requiremente can be anid to have been fulfilled. 
It is, therefore, uneafe to trust to the accuracy of the resnlte obtained by a com 
palison of the areaa given by the two surveys without closer inspection, but Dr. 
Wegemann thiikn that where the error of the old survey doea not exceed about 
0'5 per cent., we may admit differences of area of 100 square milea and over in the 
case of units which do not exceed 1 hectare, though for larger units the diierence 
3btained by comparison of the two surveys must be proportionately greater to 
be accepted aa trustworthy. Dr. Wegemann says that current ideas as to the con- 
ditions and causee of changes on the German corrsts are in many ways erroneous. 
Thus it ie a mistake to suppose that the land normally gains in area, and that loss 
is confined to exceptional period8 of storm. I t  is necessary to take into coneidera- 
tion the differences in geological structure and geographical p i t i o n  between 
different parts of the same coast, for these play an important part in determining 
whether the mastline is advancing or receding. Portions which are favourably 
placed on the whole may sutFer from an exceptional storm, but rarely show a con- 
tinual low The high portions of the coast (known locally as Uknt) are worn away 
both by atmospheric agencies and by the direct action of the wavee, the lattsr coming 
into play almost exclurively during storms, and being most effectaal where there is a 
wide sea-area in which to develop their force. While the exposed heedlmdn ave 
thm eaten away, the bays and inlete are filled up by the eroded material. Dr. 
Wegemann treate in detail of the oossta in question, desoribing the geological 
structure of the separate pbrtions, and tracing the amount of loss and gain in each 
special cacw. Hie map bring8 out clcarly the influence of exposure to wavee, 
curnmte, eta, in determining the portions specially subject to loss, though it is not 
quite evident whether the currents ehown by meana of m w e  actually exist, or. 
are merely such es would give rim to the observed conditions 

Clinibing in Silrkim.-The Indian newopapera contain an account of an attack 
on Kabru (24,015 feet) made on October 20 last by two Norwegian climbers, 
Meeara. Rubenson and Monrad-Aaa, in which the summit ridge between the two 
peaks was reached at  a point about 23,900 feet. The mountain was approached 
from the south-west by the Rathong valley and glacier. Snow and ice were met at  
18,000 feet. At 19,600 feet a camp waa formed under '' the Dome * of Freahfield'r 
map. At this point an ice-fall was encountered which was only rendercd pansable for 
coolies after five days of hard work with ice-axes. A camp waa formed 21,500 feet 
above --level, on the upper snow-slopes visible from Dajiling under the creat d 
Kabru ; but this not proving high enough, a tent WRS moved up to 32,000 feet, where 
with two coolies the travellere paseed the night; temperature - 29' Centigrade. 
Leaving the coolies in osmp, the Norwegians started at  8.30 a.m. An icy wind 
impeded their prograse and forced them towards the lower or north-east peak. The 
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climbing wae fairly arduoun, sbops having frequently to be cut, so that it was not till 
6 p.m. ?hat they reached what had appeared to be the summit. They found a wow- 
ridge some 60 feet high& beyond, to which they had not time ta go on. Descending 
in the dark, one of the party slipped, but wee held by his companion, and they 
regained camp in aafety by moonlight. Mr. Monrad-Aaa waa eomewhat- mverely 
frostbitten. Neither of the climbers suffered seriously from mountain 'sickness. 
They speak in warm terms of the behaviour of their coolies, in whose management 
they seem to have been exceptionally successful. We hope at, a future date to 
give full detaila of thin interesting exploit. t h e  climbers' route can bo followed in 
detail on Signor Sella's photographe. - I t  does not coincide, except perhaps in the 
last climb, with that described by Mr. W. W. Graham, who approached the 
mountain from Alukthsng, a t  ite south-eaat base. 

Heights of Bimalayan Peaks.-It is generally recognized that thc height8 
obtained' by the Trigonometrical Survey for the culminating eummite of the 
Himalayas, by observations from distant stations, cannot be trusted to be minutely 
accurate by reason of the varying effect. of refraction which came into play. The 
extent to which uncertainty may be due to thin cause when only long-distance r a p  
are available is shown by Colonel Burrard in the Annud Report of the Board of 
&icntific Advice for India for 19OM)6~(Calcutta, 1907), in the section dealing with 
geodesy. As ia Gel1 known, the coefficient of refraction to be used in correcting t,he 
observed heighte diffen, according to the altitude of the point of observation, but we 
are still ignorant of the exact scale of such variation. In  calculating the height of 
Eiincbinjunga, Sir Andrew Waugh used a coefficient of ,0.077, while in the case of 
K, Colonel Montgomery used one of 0.047, the obaarvatiom:in the former & having 
been taken from the plains of India, whereas in the latter they were taken from 
altitudes of 16,000 and 17,000 feet. But though there is no doubt that the 
coefficient used nhould be smaller for 5, than for Kinchinjunga, we cannot yet my 
whether the above difference was or wan not too great. If the coefficient were the 
aame in the two c a w  (whatever its amount), Kinchinjunga would be the higher of 
the two peakq eo that it cannot be aaid with oertlinty that K, in the higher, aa 1s 
indicated by the figures adopted by the Survey. Again, theheight of Mount Everest, 
88 given by tho mean of six obeervatione from the plains, ie 29,002 feet (the range 
of variation in the individual results being only 36 feet). But when observed from 
the Darjiling hills, the mean, as deduced from sir observations, becomes 29,141 
feet, the coefficient of refraction being assumed as 0.05, instead of 0.07, as in the 
former case. Here again the range of variation is very small--only 17 feet. 
Colonel Burrard uses an ingenious method of ta t ing the relative suitability of the 
possible coefficiente of refraction in the case of certain peaks. Thus for Nmga 
Parbat he hae calculated the range of variation in the values obtained from eleven 
different etations, according aa the coefficient employed varies from 0'04_to 0.10, and 
finds that such range is smallest (126 feet) for the value 0.05, while for the value 
0'10 It amounts to as much as lO28 feet. The mean obtained for the height of 
N ~ n g  Parbat, with the coefficient 0.06, is 26,676 feet, or yery near that adopted by 
Montgomery (26,620 feet), which results from the adoption of a general coefficient 
of 0.067. By a similar method Oolonel Burrard finds that the accepted height of 
Dhaulagiri (26,795 feet) is probably too low. This method muet not, of course, he 
trueted too far, as we are not jnstified in assuming the same coefficient to be applic- 
able to each observing station. I t  is p r o p o d  to persevere with the observations, 
M better results may be expected from a long-continued aeries. 

godoff 8 New ~x~e&tion.-~ur Hon. Corresponding Member, Colonel J. de 
S~okalsky, sends ua some details regarding the new expedition to Central Asia 
organized by the Imperial Ruaeian C+eographical Society, which wae juet starting 
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when he mots. I t  h, like the hat, under the o o m r d  of the experiencsd h v e h  
Colonel P. Kocloff, w d  h o r n  for the pert which he bok in the expeditions of 
Prjovalsky, Peteoff, and hborovsky, and for his own grert journey in Es&cnn Tibet 
aa oommander of the h t  expedition sent by the moiety. The new axpedition haa 
M its object the exploration of buthern Mongolia, the dietriot of Kuku-nor and 
western slopes of Nan-Shan. Kiakhts is o h m  aa the starting-point. Thence the 
expedition will travel to Uqa and to Din-yuan-in, oroming the Oobi by a route 
momewhat to the e& of that of the laet expedition in 1899-1901, and makfng eome 
emall digrenriions in order to explore the ohain of Bet-khan-narin-ulr At Din- 
yuan-in the beee of the expedition will be eetabliahed, and a re* msteorologid 
station arranged for a year. From this point a journey will be llmde to the Glon-ja, 
the land of Badang-Jartmg, md thence southward through the Nan-Shan chain 
to lake Kuku-nor. Other journeye will be undertaken from the base in the 
direction of the Alaehan m g e  and Ordoe. The great ksin of Kuku-nor will be 
explored aa complekely M powible, and for this purpoee the expedition is supplied 
with thermometers, mounding-machinen, and other instmmenta. I t  sleo poamuw a 
emall boot. From Knltu-nor the expedition will proceed by way of Lan-chou-fu to 
Din-yuan-in, and thence north in the direotion of the Budan frontier. It will 
probably oooupy one and a half or two yecrrs. A young geologict of the University 
of Moscow ie attnohed to the expedition, which ooneieb in all of wme twelve or 
fourteen members. 

The Voloano of Ud, Ed--br in other pub of k t  dfricq the grat 
trench or rifbvalley which skirta the erstern edge of the Abyaninian &tau t 
marked by the evidences of voloanio wtirity, some of it penidng to the prewnt 
day. Almotlt at the northern extremity of the cone of depmmion m r s  the 
volcano of Alid, which, though known of vaguely for same yeuq hrs only lately 
been examined with my  care by the Iteli.na An ammt of the volcano WM made 
early in 1908 by Profa Dainelli and Marinelli, who d d b e  ita phprdd fa- 
and relatiom with the surrounding country (whioh &own other t~ of volornio 
action) in the Rivista &qray¶m I t d h ,  June and July, 1907. Tbe mountain, 
which reaches an altitude of 910 metres (2986 feet), and  block^ a great put of 
the trough from whioh it liseq hoke the oonical charaateristic of volunoeq its 
principl oreat forming an elongated ring, within which a well-marked furrow m y  
from mth-wed to north-wt, or at right anglee to the dhotion of the trough. 
Within this ring, towards the weetern md of the e n 0 1 4  spoa, ia a great cf.t.er, 
over half a mile in d i e t e r ,  with welle of wme 360 feet in height. l'he I t a h  
official map in incorrect in marking a seoond mte r  further emt. Fumuolea oocrv 
both inside the crater and &where on the mountain, but the vapoun whioh 
escape are h o s t  entirely wanting in the chlorine compoun& which ue w 
abundant in the csse of the Italian volcanoss. The outer d o p  descend mmewhat 
abruptly to the h e ,  which in of mall h t i v e  extant, thb pecnlirrrity in the 
oontour b e i  perhap, due to the mall amount of precipitation in this region. To 
the north a& -to the south a vaet lava-plain extends, and from its aurfaoe a large 
number of mnall conen and craterlets riae, whioh eeem to be arranged more or less 
in lineu, but have no apparent relation to the main volcano. The nriLers think 
that they are the outcome of a latat period of volcanic aotivity, and that the hvo 
which forms the plain ha8 been derived from theae venb rather than from the 
main volcano. They were not able to study the geological structure of the latter 
with any minutaneon, but think that its base ie in part composed of cryntalline 
m k q  though traohitic md baaaltic materiala reem to form a larger part of it. 
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In the November number of the same journal Captain Taacredi reporb an eruption, 
in June, 1907, of the peab of Afderq on the Abyseininn aide of the frontier in about 
13' 16' N. 

The Bew France-Liberian Frontier, negotiated betksen the Preeident of 
Liberia (on his recent vieit to Europe) and the French Government, will run M 

follows: UStsrting fiom the point on the frontier of the British colony of Sierra 
Leone where the river Moa or M a k m  cnxleee that frontier, the Fmnco-Liberian 
frontier ha l l  follow the left bank of the river Makm upatream to a point 6 ki le  

matma to the m t h  of the town of BO~OMIO. From this point the frontier ahall leave 
the line of the Makona md be carried in a mth-eseterly direotion to the mum of 
the m a t  north-westerly afluent of the Nuon river or Weatern Ca&. This lime 
ahall b3 so drawn M to leave on the French side of the boundary the following 
t o m  : Kutumai, Kisi Kurumai, Sundib6, Zuapa, Neibids, Koiama, Bmgwedq and 
Lola. From the north-westernmat murce of the Nuon, the boundary shall follow 
the right bank of the mid Nuon river down-streem to its preaumed confluence with 
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the Cavcrlla, m d  thenceforward the right bank of the river Cavalla down to the see. 
If the ultimate destination of the Nuon is not the Cavalla river, then the boundary 
h a l l  follow the right bank of the Nuon down-stream M far ae the town ofTuleplan. 
A line shall then be dkwn from the southern ontekits of the town of Tuleplan due 
east to the Cavalla river, and thence ahall follow the right bank of the Cawlls 
river to the am" I t  haa been generally seaumed that the Nuon flows into the , 
Cevalla, and in m y  case, i t  flows in the lower part of its course very near to the 
north-westemmost bend of that river; but i t  ia now believed to be the upper 
St. John's river (see below). Tuleplan is in about lat. 6 O  50'. The river Mako~la 
takee a much more northerly oourse than hee hitherto been estimated. The river 
Noon is alw situated 20 or 30 miles further to the east than it  is put on Englinh 
map,  and the Cavalh also takes a more eaatem course. Consequently, the 
territory of Liberia ee thue demarcated in rather larger than it would appear on 
the nncorrected English maps at  the present date, many of the recent French 
surveys not having been published. The accompsnying' sketch-map shows pro- 
visionally the course of the frontier, which cannot be hid down exactly until 
surveyed on the spot. The Franco-Liberian Delimitation Commieeion in starting 
work very shortly (during the coming dry seeeon). The principal Liberian repre- 
sentative will be a distinguished Dutch surveyor and explorer, who will be 
aseisted by an officer of the Dutch navy. He will probably be accompanied by 
one or two Liberian colleagues already trained to geographical work. I t  may be 

, mentioned, in thin connection, that the correot apelling of the name of the river 
which bounds Liberia on the east is C a d l a ,  not Cavally. This laet form baa 
only recently come into we by an American corruption of the older form. Cavalla 
wne a name applied to the river by the Portugueee in 1480 (approximately), and it  
means "Horse mackerel." T h b  flsh swarm0 in certain sessons at  the C a d l a  bar. 

Burveyr in Liberia.-With reference to the queation of the Liberian frontier 
above referred to, we have been informed that the recent surveys of Measrs. Parkii- 
son and Owen and of M a n .  Byrde and Leighton, in the service of the Liberian 
Development Chartered Company, have coneiderably altered the inner geogrsphy 
of thrt land. (Mr. S. 0 wen was trained under Mr. Reeves of the Royal Geographical 
Society before going to Liberia) According to Mewre. Parkinson and Owen, the 
main atream of the St. Paul's river comea much more from the east thsn WM 

supposed. According to Mr. Byrde, the Nuon river b really the upper St. John's, 
which entern the sea st Grand Blse ; while according to Mr. Leighton, the upper 
Cavalla does not take mch a considerable bend to the west as had been conjectured 
by the French explorers. 

The Nigeria-Kamerun Boundary.-The delimitation of the southern wction 
of this boundary, from Yola to the Croea river, one of the last Weat African 
boundaries to be taken in band, is now being carried out by a mixed oommiseion 
under Major Whit!ock (on the Britbh side) and Captain Wiring (representing 
Ctermany). l'he commiesioners met at  Naeeerawa in September, 1907, end work 
wse at  once commenced. As the work of delimitation on the northern frontier of 
Nigeria has also been in progrege for some time, the whole of the bounMee of the 
territory will soon be definitely fixed, 

Captain Lenfant'r Expedition to the  Bonthern Bhari Basin.-Further 
psrticuhm of the work accomplished by this expedition ( J o u r d ,  vol. SO, p. 440) 
are given in the November number of La Gbgraphic, accompanied by a sketch- 
map showing the network of routes truvereed by the various wtions of the 
expedition. The area covered by them extenda from Forth Archambault on the 
Shari, in the north-eaet, to Carnot on the south-weet, between which extreme points 
a belt of country varying from 103 to 200 miles in width has been examined with 
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nnuaual thoroughnee& All the main outlinee of the hydrography have been 
brought to light, and the importance, in the Shari system, of the Wam, or Worn, 
hao beon fully established. I t  forms the upper course of the Bshr Sara, aa ww 
virtually proved some years ago by the expedition of M. Bernard ( J o u r d ,  
vol. 17, p. 306). This hveller suggested that the Bahr Sara (the existence of 
which M. Maistre waa t.he first to bring to light), might be considered the 
main headstream of the Shari, and this is borne out by the measurements at  
the confluence carried out by members of Captain Lenfant's expedition, which 
showed that the volume of the Blihr Sara wae, at the time of measurement, 
more thm twiw that of the eastern herrdatream. The Warn-Rahr Sara ia now 
known from ita aonrce to ita mouth, and ita main tributariee have also been 
mapped. Whilst its lower course, to a little above the confluence of the Fafa (right 
bank) ia navigable, the upper course is so obstructed by rapids an to be quite 
impracticable. The discovery of the Pende, one of the two principl headstreema 
of tho Logone (the other being the Yambere), han alresdy been recorded in the 
Journal, as well aa the opinion of Captain Lenfant that it  will supply the beat 
route from Carnot to Lxke Chad. During the prmut ion  of the work of the 
expedition, one of the partics met with some ditficulties through the hostility of the 
Mbakaa, a race of cannibals, who kept up their attacks for a week, but otherwise 
peace m a s  to have been maintamed with the natives. 

~ y u a h d . - B y  an Order in Council of July 6 last, publbhed in the London 
Gazette for September 3, the British territory hitherto known an the British Central 
Africa Protectorate will in future be styled the Nyaealand Protectorate. The title 
of the Oommiseioner ir also changed to that of Governor, whilet executive and 
legislative councils are eehbliahed. Sir Alfred Rharpe haa been appointed the 
fimt governor. 

AXnBI(IA4 

Mining h Britirh Co1ambia.-From the official report of the mining operatione 
in British Columbii for the year ending December 31,1906, it appeam that the total 
production for that year amounted to the value of $24,930,646, 11.2 per cent. over 
that of 1905, 31'6 per cent. over that of 1904, and 42.8 per cent. over that of 1903. 
To the total production of 1906, copper contributed $8,288,566; gold (placer m d  
lode) $5,579,039 ; cod, $1,561,909. British Columbia's production of copper in 1906 
far exceeded that of all the rest of the Dominion, which amounted to but $2,318,096. 
Much more still did ita gold production exoeed that of all the rest of the Dominion, 
except Yukon territory, which slightly ex& it. Ita lead production, w i n ,  
mounted to nearly twenty-four times that of the rest of the Dominion. Its cod 
production for 1906-nearly two-seventh of tbat of the Dominion-ia the higheat 
on m r d  for any year, exceeding that of 1905 by the value of $398,973. The 
total mining production for all years up to and including 1906 amounts to 
$273,643,722, gold etanding first, and coal and coke second. The collieries of 
British Columbia are at present, and expect to continue for some time to come, 
p r e d  by more. orders than they can answer, a stringency attributed chiefly to 
scarcity of labour. The only coalfields actually prodocing cad are the Vancouver 
ieland coalfield, on the east coast of Vancouver ialand, and the Crow's Nest pass 
coalfield in the extreme south-east of the province, on the west dope of the main 
m g e  of the Rocky mountains. The grose amount of coal mined in the Province 
in 1906 wan 1,899,076 tons, or 73,244 tona more thep that of 1905. Some 381,773 
tone of this coel were manufactured into coke, of which there were produced 199,227 
tom. Of this output of coal m d  coke, 681,889 tons of coal were sold for con- 
sumption in Canada, and 679,829 tona for export to the United Statea. Though 
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not yet producing cod in the commercial eenw, propertiee in the Niwh valley rrre 
being opened up  rpetematidly aince the completion of the railway from Spendr  
Bridge to the Nioola coalfield. A neam of coal 6 to 8 feet thick hss been opened 
up by the N b h  Valley Coal and Coke Co., and it  is expected that the property 
will be shipping ooal in 1907. The Pacific Coal Co. a t  Hosmer, on the Pacific 
railway, hPe also begun active operatione. The Report, including rpecial dilltrict 
repork, i n  illustrated by d b g r m q  planq and plates, a map of Columbia, and a 
geological map of G r a b  island. 

The International Boundary Wed of Lake Superior.-In a wmmunication 
Scicnce for July 19 lwt, Mr. H. N. Winchell calls attention to Bome early m a p  
the region between LPke Superior and the Lake of the Woode, M nhowing t h t  

the international boundary M finally drawn in 1842 gave to Canada a coneiderable 
area (Borne 2500 square milee), which would have formed part of the United Statea 
had the intentione of the negotiatom of the original treaty of 1783 been adhered to. 
An la well known, the eventual and existing boundary follows an arbitrary and 
nnnatural direction in crossing the Lake of the Woodr, in order to paae through 
what was accepted in 1842 as the north-west angle of the lake, and it is commonly 
held, in this wuntry at l e ~ t ,  that Canada wae the loser to a emall extent by this 
deviation of the frontier from a commas-sense lina But Mr. Winchell pointe out 
that there were two or more distinct water-rootea from Lake Superior to the Lake 
of the Woode, and he holds that the intention in 1782-3 wan that the most 
northerly of theee should be followed, and that the line should be carried, not 
to the point e v e n t d y  agreed upon an the north-west angle of the L.he of the 
Woods, but futher north, to its outlet a t  Rst portage, M ahown in an Engliah 
mmp pubhhed by Laurie and Whittle in 1794. The saosptrnca of the more 
eoutherly line he attribatse to the inadvertence of the American Commiedonen 
in 1842. It may be remarked, however, that, whatever WM the intention of the 
treaty of 1783, there wan an obviow fairnm in carrying the line fiuther nouth, 
inanmuoh M the outlet of the Lake of the Woode WM mppoaed at the time to lie 
farther south than subwquently proved to be the cane. And it in by no meens 
oerWn that Mr. Winchd'e contention is correct, for it  ie not borne out by the 
map in Kitchen's a t l ~ ,  which laid down the boundary-line in the very year 
of the original treaty. 
The Discovery of Ban Franoisoo Bay ia the rubjeot of a careful mono- 

gmph (San F r a n c h ,  1907) by Dr. George Davideon. Ransacking all available 
eouroeq the monograph bringe to bsar on the documentary evidence, obscured in 
parte through alteration of local nomenolature, inadequate description, and iaaccumte 
determhtiom of latitude, the eeruohlight of familiarity with the cant-line t r a v d  
-its wery cliff, islet, rock, and heedland, ite forest, timber patohen, and old Indian 
t r a i h  familiarity acquired by forty-five yeare' geodetic and geographical work 
on the -board. The monograph includes a history of Spain's heroic efforb to 
reconnoitre the want from Cepe San Lucae northwardq and compriaee paaaagee, not 
only of geographical, bat a h  of human interest.. The following an, eve& in 
the earlier history of the north-weetern seaboerd exploration : Cortea delineated 
the mt and west shorea of the Mare Californim, but by 1656 the exploration of the 
Pacific had reached no higher than Cape Sm Luoaa In  1639 Ulloa reached Cebo 
del Engano, in 29' 66' N. On September 28,1542, an expedition under Cabrillo 
discovered San Mignel, now San Diego, bay. Driven off Point Conception, 
the expedition anchored on $he north shore of Sen Miguel, the westernmoet 
of the k t 8  Barbara islands, 3 8 port called by them Port Poeeeseioa On 
November 14 they eighted the mountain meseif (2200 feet) overhanging Fort 
Roee (38' 31' N.), but advanced no farther. Thia landfall, 75 miles north-west 
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of the Golden Gate, they nuned El Cabo de Pinos. Probably they also sew 
King Peake, in 40' 9'. On their retreat they dincovered (November 16) the 
gulf of the Farallones, just miaaing the Golden Ghte. Thia gulf, meanuring 1200 
quare milee, they called Bahia de loe Pinos." Cebrillo and Ferrer, hie pilot, 
were the h t  Europeam to see the hills of San Francisco and the ielanda 
of the two group of the F d o n m .  Making another attempt north&, ia 
1643, the -la reached Fort Rosr, and probebly 811W ss far north an point 
Arena, in 380 57'. On January 17, 1579, Drake eheltered in Drake's bay, east 
of Point Reyee, taking poaeeeeion of the camtry, which he named New Albion. 
Under the kimulus of Drake'a and Cavendieh'e tuploitn, Carmao, oommanding the 
galleon &m Augurtin, msde (end of 1596) the h4itude of Point Reyen, but, driven 
aahore, the veasel waa totally wrecked. Next, Vimino rnpoxbd the dimvery 
(December 16,1602), of a port in 37O N, to which he had given the name Montemy. 
Vizcaho's thirty-two reoonnaiseancs-sketoheq hidden for two hundred years, were 
exhumed in 1802. They give no eign of the Qolden Gate. Bolinss point, how- 
ever, is named after Viuoaino's pilot. Then, after Spanish exploration had been 
atupended for 165 yeam, the Portoh land expedition of 1769, not finding VhAno'e 
"funour port" in 37O, dieoovered the aouth--tern pert of the Bay of 
Francisco, but not the Qolden Gate, which was first aighted by the Fages Expedition 
of 1772. Prof. Davidmn tram the early rtagen of eettlement on the site of San 
Fmcieco. 

The nighed summit of Tamanh.-The highoat point in the Ben Lomond 
mu@, in north-eaatern Taamaniq haa hitherto been supped  to be a station of the 
'Mgonometrid Survey at the coathern end of the range, the height of which wan 
&ed by the Survey u 6010 feet. It in podble, however, that a p in t  near the 
northem end, not k e d  by the nwey, may be atill higher; and come provieionel 
okemt imr  with a view to nettle the point have been mrdg at the inehnce of 
Colonel Legge, by Mown. Giblin and Piem, who submitted the reeults to a meeting 
of the Royal Sooiety of Tanmania on June 11, 1907. The ohrvations, made in 
1906 and 1907, are not moh a8 to give a find r d t ,  being made by aneroid, con- 
trolled by a rough meanurement with an Abney level. But an the observatiom 
were m v d  times repeated, care being taken on each d o n  to use the mean of 
W i n g  and descending readings of the aneroid, and to make allowance for the 
barometrical conditions at the name time, the probability seem to be that the 
result ia fairly murate, eqecially ae the observation mith the Abney level con- 
h e d  the determination by the aneroid, the height given in each case lying between 
6100 and 6200 feet. The northern summit of the range (for which. the name 
Legge'e Tor is propod by the authors of the paper) may thus be the culminating 
summit of Tanmania, Cradle mountain, the height of which ie rtated on the map 
to be 5069 feet, being in this caee the m n d  highest. Meam. Giblin and Piewe 
hope to nettle the point by -tion during the present year. 

Wgrephical Boundaries-A thoughtful and suggeetive paper under this 
title, oontributed by Mise E. C. Semple to the Bulletin of the A-can Geographical' 
M d y  for July and A u p t  lant, form an interesting oomplement to Lord Cu~;on'e 
leoture on frontiers, referred to in the December number of the Jwrnd.  While 
the latter wae largely concerned with modern political frontiers and the more or 
leea artificial oonditiom governing them, Miaa Semple applied herself rather to the 
natural lawn which dehnuine the evolution of boundaries in the earlier etagee of 
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human eooiety. The paper f o m  but a chapter of a more elaborate work on the 
' Influencer, of Geographic Environment,' the appearance of which the author's 
s w l  competence to deal with such 8 mbjeot leede u to anticipate with mnch 
interest. The key-note of the prenent chapter is the noae-like, fluctnating character 
of natural boundaries ae opposed to the hard-and-faat linea whioh may e v e n a y  
be developed from them or arbitrarily laid down by political egreemente. Thi 
same character in to be traced in geogrephid boundaria of d kindq whether 
marking the distribution ofpaturd phenomena-such sa foreet or prairie, perpetual 
snow, end the like--or concerned with the mutual relation6 of mankind. " The 
hbitable area of the Earth e v e v w h m  shown its boundaries to be per iphM 
zones of varying width, now occupied and now deserted, protruding or d i n g  
accordiug to external conditions of climate and mil, and eubjeot to ee~eonal change!' 
The boundaries of race and state which are eubject to greateet fluctuations are 
those which are detarmined by the resistance of other peoplee, anything which 
increases the expanding force of the one King registered in an advance of its 
boundary and a retrueion of that of its neighboar. The more Bggteasive people 
throws out long streamers acrosr the debatable cone, and ite advanoe is helped on 
by the formation of ethnic inlands beyond the bsse l i e  of continuow settlement. 

. N a m w  straight boundaries point to an equilibrium of foroea, and are found in old, 
thickly ~opulated countries, while the wide, ragged border cone belongs to new and 
especially to colonial poplee, being most irregular where a superior intrudea upon 
en inferior people. The tendency to exoeesive expamion by following lines of least 
miatanae is eepeoisily characteristic of primitive and naeoent peoples, and natural 
boundaries which eet bounds to this expandon, such ae mountain, sea, or desert, 
are of far grater  importance for such peoplea than for more fully developed oneu 
All natural fatures which serve to cheok or retard expnsion tend to baaome racial 
or political boundaries, and all present a zone-like character, a frontier wildenream 
being again and again found to separate neighbouring peoples, mmetimea ae a 
result of f o d  agreement. Such border wvltea are sometimes, however, occupied 
by alien me, whether too ineignificant to aroum the desire of conquest, or pcwerfal 
enough to take advantage of h e  favourable conditions of life sometime6 offered. 
Even when the nicely determined po l i t id  boundary hPe been evolved out of the 
wide waete zone, it  ia still encased in a zone of contact wherein are mingled the 
elements (eepeoially the ethnic ones) of either side; and such a border zone of 
assimilation haa a particular significance ae preparing the way for the advance of 
the state boundary from either side. The influence of a border situation in various 
other directlone (such, e.g., as in that of favouring political autonomy) is also traoed, 
end a wealth of illustration supplied from 8ctd instenoea, for which, however, 
reference must be made to the original article. 
bn Undescribed Map of Viaconte Maggio10.-Among the many little known 

m a p  that have been brought to light of late years, especially in the Italian 
libraries, is one of Visconte Maggiolo now in the B i b l i o h  Federiciana at  Fano, 
to which i t  wae presented by its former owner, Cav. Luigi Mwetti, in 1862, but 
which had not become generally known to students until the preeent year. It has - 
now been described in the November number of the Bolletino of the Italian . Geo,pphical Society by Prof. 5. Crinb, n well-known student of the history of 
cartography. The map embrnces the whole of the world aa known in the early part 
of the nixteenth century, and bears the legend : " Ego Vesconte de Majollo compoxui 
anc cartam de anno dni 154 (sic), de viii. juni in civitatem Janua." I t  is drawn on 
parchment, and measures 4: feet in length, the scale working out aa just 1 : 
20,000,000. Prof. Crinb says that the map &owe a good knowledge ofthe results of 
the new discoveries, and he specially praises the portrayal of Africa and the new 
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world, though he is hsrdly happy in his reference to the delineation of the Nile 
and the mountains of the Moon (evidently a h r  the Ptolemaic model) ae .n instance 
of the uptodate  character of the *map. As a rule, the coasta and i a h b  am 
repmaanted, but not the mountainn or riven (except the Nile), while perspective 
views of the citiea and ports are given, with the flags of the various nations, as well 
rs the Pope's line of demarcation between the epherea of Spain and Portugal. The 
place-nama are written in varioue directions, but the most important are all to be 
read with the nonth at  the top of the map, ss WM often the case at  the time. In 
the centre: there is a small circular inset, giving a general representation of the 
world, which L reproduced by Prof. Crinb. Owing to the obvious omission of a 
cypher frob the date, this cannot be determined with certainty, but if, M Prof. 
Crinb plausibly suggeets, the map in that known to have been made in 1534 for 
the historian Loreneo Lomellino, the missing figure can be restored. The proba- 
bility is strengthened by the fact that no other known map by Maggiolo shows in a . 
single sheet the whole known world, M was to be the case in that made for 
Lomellino. 

A Cartographioal Iontidy.-We are p l e a d  to learn that the firm of Justus 
Perthea of Gotha have decided to commence the issue of a new monthly publication, 
intended to mpply information on new publicatione in the field of cartography 
throngbout the world. It will form a supplement to Pctcrmanns Mifteilungm 
under the title KartographisJlsn Monatsbericht, and will be edited by Dr.: H. 
Hsnck, w h w  previous eervioee in a somewhat eimilar field, both as editor of the 
Qeograp?wn-Kdendat and a6 a collaborator in the (feoqraphischcs Jahrbwh, are 
m b t i a l  prooh of his competeno8 for the work. I t  in intended to give the new 
publi t ion the wideat pomible mpe, by reporting exhamtively, not only on new 
map (whether h u e d  by governments or private firms), but on all publicatione 
dealing with cartograpby in its widest senna The new venture, which should 
prove of the greatest value to all geogrephem, wi l l  realize one of the m a t  important 
objecb of the proposed " International Cartographical h i a t i o n , "  the desirability 
of which hae been repeatedly urged, especially by the late General von Tillo, a t  
the meetings of the International Geographical Congres, though little pro,- bas 
been made towarb the practical realization of the idea. 

OBITUARY. 

Sir James Eeotor, K.C.I.O., F.BS. 
Tar late Sir Jamrs Hector, formerly Director of the Geological Survey of New 
Zesl.nd and a Gold Medallint of this Society, whae  death occurred at  Petone, near 
Wellington, on November 6 last, belonged to a echool of scientific studenta which 
the expansion of knowledge and the growth of specialization are fast tending to 
destroy. Though first and foremost a geologist, he was ementially an all-round 
studeat who took the whole realm of natural science an the field of his inquiry. Hi 
earliest aeaoci.tio~ were with the law. He was born a t  Edinburgh on March 16, 
1834, the son of a Writer to the Signet, whose skill in reading ancient black-letter 
manusoripta of Scottish legend and hietory had often been exerciead for the benefit 
of Sir Walter b t t .  He himself, leaving echool at  a comparativcl~ early age, 
carved for a time in his father's office, and then was articled to a leading actuary 
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in the city. Hia bent for acientific study hd, however, already begun to show 
itself, and was cultivated by attendance at the univemity o h  Here his 
industry and talerite speedily brought him to the front, and M y  he entered 
the university school of medicine, and, paening through, took hie full M.D, degree 
at the early age of twenty-two. 

A brief period, during which he ffited M ~seistant to Sir James Simpson, was 
terminated by an offer which hereaeived from Sir Boderick Murchbm, ecting on the 
recommendation of the university authorities, of a poat M eurgeon and geo1ogie.t to 
the &vernment sxpedition under Captain John Palliser for the exploration of Western 
Canada In this expedition, the deepatoh of which, in 1867, was largely due to the 
repmmtatione of the Royal Geographical Society, of which Sii Roderick'Murchieon 
was then President, young Dr. Jamea Hector greatly dietinguiehed himself. He took 
a leading part in the ncientih work of the expedition, and csmed out extensive 
explorations among the Canadian Rookies, discovering five peeses, of which one, the 
Kicking Horee pass, is that by whioh the Canadian Pacific Railway now crosees the 
range. He traversed the auriferous valleys of British Columbia, visited the high-grade 
bituminous coal-area along the eaatem &ores of Vancouver island, and afhwarda 
paaeed aouth through the & i n g  regions of California and Northem Mexico before 
returning home by way of Panama and the Weet Indim. 

h o s t  immediately after hie return and the preperation of his reports on the 
eoientific work of the expedition, Dr. Hector was offered the choice of geological 
appointments for which Sir Roderick Murohimn had been aaked to reoommend 
crmaidatse, one in h b m i r ,  and the other M geologist to the Provincial Clovern- 
ment of Otego. He accepted the latter, and went out to New Zeehd in 1861, 
about the time of the discovery of the Otago golflelda. During the next three 
years he WM busily engaged in the exploration of the protinoe, and did particularly 
good work in opening up pwticable routes through the mountains between the esat 
and weat caste of South idand. In 1864 an mount WIW read before the Society 
of one of his expeditions to the west aaat  of -0, reeulting in the disanery of a 
low pees from Martin's bay to Lake Wakatipu. What, however, &at brought Dr. 
Hector prominently to public notice in New Zealand wae his work se Government 
Commieeioner for the Dunedin Exhibition of 1865, for the purpoeee of which he 
made a general tour through the colony. The gifta of organisation he then dis- 
played were 8fterwalle utilized on several occasions, when he wae called on to act 
as New Zealand Commiseioner at exhibition6 in Philadelphia (1876), Sydney (1879), 
Melbourne (1880 end 1888), and at the great Indian and Colonial Exhibition in this 
country in 1886. 

Early in 1865 Dr. Hector waa appointed Director of the Geological Survey of 
New Zealand, a poet he held for just forty yeara In this capacity, and ae curator 
of the New Zealend museums, he did admirable work in placing knowledge of the 
etructure and mineral wealth of the Dominion on a sound scientific basis. In 
addition to the annuel reports of the Survey, numerous papers embody the r d t a  
of hi geological reeearches. In particular, he drew up, in 1866, the 6rst general 
report on the coal-deposita of New Zealand, md of a more general character may 
be mentioned his 'Handbook of New Zealand.' He alao took a keen internst in the 
collection of meteorological data, and WM actively ~ssociated with the organiGBtion 
of the Botanical Qardena at Wellington. But perhap in nothing wes the wide 
range of his scientifio ayrnpathiea and activities more prominently displayed then in 
connection with the New Zealand Institute, which, dating fmm 1868, embraces 
philosophical uocieties in various centrea in the Dominion. Of this he acted from 
the commencement M manager, and edited with marked ability the voluminons 
Transactions of the Institute. In 1886 he wae elected Chancellor of the New 
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Zealnnd University, and oontinued in office as Ohancellor or Vitx-Chenoellor till 
1903. 

Many honow were ehowered on Sir James Hector in recognition of his scientific 
attainrnenta and varied aervices to the empire. He was a member of numeroue 
learned moieties in Europe, America, and Auetraleei Of this Society he woe a 
Fellow from 1861 to 1890, and in 1891 was awarded the Founder's Medal " for the 
eervicerr rendered by him to geography by his papere on British North America and 
New Zealand." In 1866 he wsa elected a Fellow of the Royal Society, and in 1876 
was awarded the Lye11 Medal of the Geological Society. In 2874 he received the 
Order of the Golden Crown from the German Emperor, and in the followhg year 
w a ~  appointed a Companion of the Order of St. Michael and St. George. He was 
promoted to be Knight Commander in 1886. 

.Ildqjor-Oeneral Sir E. I&. Colvile, KC.Y.C)., C.B. 

We regret to announce the death of Major-Qeneral Sir Henry Colvile as the 
result of a motor-bicycle accident a t  Frimley on November 24. I n  the wurae of a 
long and diithguiehed military career, Sir Henry Colvile ssw a good deal of active 
eervice, mostly in varioue parts of Africa. Two journeya which he undertook in a 
private capacity at  an early etage of hie career are a h  of some geographical interest. 
In the cloning weeka of 1879 and the early days of the following year, he travelled 
over the little-known route between Fee and Ujda, publishing an account of hie 
experiences under the title, ' A  Ride in Pet t icab and Slippers' (1880) ; and in 
1883, after a period of e t d  service in Cape Colony, made a route survey of the 
country between the head of the Gulf of Suez and the head of the Gulf of Akabah, 
and from the latter point up to the neighbourhood of the Dead m a  Thie latter 
journey he described in a volume entitled The Awumed Land' (1884). The 
next few years were occupied in active service in the Sudan campaigns, of which 
hu WM selected to write the official history, published in 1889. I t  wae during these 
yeern that he gained the Companionship of the Bath. After participating in one 
of the Burma campaipa, he was called to to moist in laying the foundatione 
of British rule in Uganda. For a time he woe Acting Comrnieeioner, and C i t e d  
the military operatione against Kabarega, King of Unyoro. He himeelf personally 
covered the country between the northern end of the V i r i a  Nyanea and the 
Albert Nyanea, and'received, in recognition of his servicss, first the C.M.G. and 
then the K.C.M.G. Order. Another eprightly volume from hie pen, 'The Land of 
the Nile Springs,' described his experiences during this period. At the beginning 
of the South Bfrican war, Sir Henry Colvile commanded the Cfuardn Brigade and 
later the 9th Division, and the controversy to which hie conduct of the operatione 
entrusted to him gave rise no doubt embittered the cloeing years of hie life. Sir 
Henry became a Fellow of the Society in 1892. 

MEETINGS OF THE ROYAL GEOaRAPHICAL SOCIETY, . 
SESSION 1907-1  908 .  

Second Meeting, Nooember 25,1907.-The Right Eon.  Sir GEORQE T. 
GOLDIE, K.c.Y.o., D.C.L, LL.D., F.B.B., President, i i  t h e  Chair. 

E ~ ~ m o ~ s . J a m c s  Bond Ainsworth ; Samuel A i t h ;  Greoffwy Archer; Paul  
N. Baker; Rev. Joseph Burke-, M.A., D.D.; His Honour Judge J. W. Barth ; Balph 
JWW Dolby Bdham; Bertrand Fangem Bell; Leonard A. Bethell; William 
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Battlesoonhe Biahop ; C y d  Bowah ; Percy Bramley ; Charlea Churchill Branch ; 
Henry N'illiam Bush; Sefior Don Quillerrno R. Cdderon; Sam& Willium Cart- 
wtight ; Maurice Casenave ; Captain Lionel Evelyn O s d  Charlton, D.S.O. (20th 
Lanes. Eitsiliers) ; G eorys Churlwood ; Alexander Smith Cochran ; Fndcric A h -  
nethy Coleman ; John Ifillace Collett, M.D. ; J.  C. Bowen Colthutst ; Olive Foster 
Cooper; IVdter William C o n w  ; Qearge Phillip Dooldts ; R. B. Duntuo~dy; 
Joseph Patrick Fagan; Major G w f r y  E'eilding, C'.ff., D.S.O.; W.  B. Fddt- 
mann; Ralph Wickhanh E'lower; H w y  Halton F m  (H.B.M. Conrul, Ichang) ; 
Jdin Arthur Fi-cernan; J. PreundlW; Commander Cyril Moulden FuRer, R.N.; 
Francis John Chills Ganzoni; Captain O. J.  P. ffeiger (Royal Welsh Fualiers); 
bfajor 11. C. C. Gilbings (1st Boyd Innts. E'usilierr, retired) ; h e a t  f f  ibsoa ; 
1: Bebbingtun Q u o b e ;  Beurge Lincoln G d e ,  M.A., M.D., LL.D.; Major 
L. C'. Gordon, R.G.A.; Thonraa Edward ffrr.en; Captain Archibald Hay (2nd 
Ball. Hoyal Welsh E'usiliers); Lieut. E. Janw lieadlam, R.I.N.; Walter Balls- 
Ifeanlley, M.A., N.D.; Charles Basil K Hodyson, B.A.; Lieut. ffodfrey Wm. 
iloldieh, H.d.;  Captain S. C. Houston, R.G.A.; Lieut. C'. K. Huwa~d-Bury 
(h'iny's Hoyal R i p e ) ;  E. Francis Ifyde; Rev. FVm. Remfry Hibi~t ; James Hazen 
Ilyde ; Mi/es Irving, I.C.S. ; George Dol~ylas Johnston, B.A. ; J. K. N. Kalmje ; 
Albert Ernest Kitson; C'uptaiir Robert Thomas Lawleas ; Ei-edk. Swan L~wrsnce; 
C'aptain W. T. Layard (iVorlharnptonshi,.ee llegl.) ; Ayred [I'ully Le Feure ; 
Herbert Liggins ; Lieut. Rapkuel Lobez, R.N. R. ; Theophidus 11. Bravan Long ; 
Willkna IVyley Lvrd; Lieut. C. 11. IT. L w s  (liuyul Bsrlcs. Regt.); George A. 
Nacmillan; Caphin Walter WiUium ~ U w G r ~ g o r  (Gordon IIiyhlurrdcrcr); Reu. 
Wil&ln Rerbert MacKean, &.A; I'eter MacQute~r, D.I)., U.S.; Ai(v'vr Ilenry 
John Madocks ; Henry Noel Malan ; Hetben Nantoir ; Frederick IVm. Mitclrell ; 
Brig.-General 13. H. Nifford, C.B., D.S.O. ; C. A .  W. Moncklon; Lieut. M. R. C'. 
Nanson, R.B.A. ; Captain H. D. Parson, If.h'. ; Robert Sutherlund Rattray ; 
Edtvard Arthur Rcad; Robml Ret~wick ; IVuller Francis Robinson ; Otto Roth- 
jield, I.C.S.; Captain R. S. Sdkeld; MLjar Louis Livingstom Seaman; Major 
Herbert L. Showers, C.I.E., I.A. ; C'otntnander Alacander Simpson ; Alezan ib  
Gilbert Smith; Robert C. Sticht ; Rev. Hugh W:lson I'qart; Harold Linwln 
Tangye; W. li. Taylor; T~ot~gloonb Y u z n  l 'mjan;  John Erskine Thomson, M.B., 
U. Ph. ; Lieut. Raymuqrd Ciuolye TVuvell-Pwtot~, C.G. ; Win. Il'elclr ; Captain 
J. R. L. IVilliatna; Lieut. A. T. Wilson (Sikh Pioneers) ; David Miller Wilson, 
M.U.; St. John Winne; William JlcMichael Wood~uorth, d.B., B.Jf., P1r.D.; 
James Carkton Young. 

The PRESIDENT said : Since we met here last, a forlnight ago, the country has 
lost, by the death of Admiral Sir Leopold M'Clintock, one of the finest and simpleet 
characters of our time. I do not propose to ~ a y  much nbout his life, because I 
belong almost to a younger generation (although I lurd the honour of being n friend 
of his), and I am not connected either with the Navy or with Arctic exploration; 
thero are many living, many in our Society, who are far better qualified than I am 

- to speak of that intrepid and gallant sailor and explorer. Sir Clements Markh~m 
hw promieed to write an obituary of Sir Leopld M'Clintock, which will appear 
in the January number of our Journal, and will den1 fully with his career. I will 
only remind you that laet summer we celebrated the sailing of the Pox under his 
command in senrch of the Franklin Expedition ; nnd you will remember that Sir 
Leopold became famous on his return some forty-sevcn years ago, having success- 
fully solved the problem of its fate. I will only say one or two words as to hie 
long and close wnnection with our Society. He joined i t i n  the year 1860, on his 
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return fron~ hie Arctio expedition. He wag, therefore, t8rty-seven yeam a Fellow 
of the Society. During half that time he was a member of the governing Oouncil, 
and for a considerable period he wan a Vice-President. Even after he k a m e  an 
octogenarian he took an active and leading part in tho joint committee of the 
Royal Society and the Royal Geographical Society, which directed the organi- 
setion of the National Antarctic Expedition commanded by Captain Scott. In  his 
own profmion, the mnks of which teom with men of courage, energy, and devotion, 
he was, as we all know, looked upon a8 a shining light; and his long life, in all ite 
phaaea, was a conetant and practical response to that ever-flying signal, " England 
expects every man to do his duty." 

The paper read was :- 

"The Exploration of the Nun-gun Mountain Group and ita Glaciers." By 
Dr. W. Hunter Workman. 

RESEARCH DEPARTMENT. 

Nmnlber 15, 1907. The Right Hon. Sir GEORGE T. GOLDIE, K.c.M.G., 

D.c.L., LI..D., F.R.S., President, in the Chair. 
The paper read was :- 

"Experiments on the Transporting Power of Sea Currents!' By Dr. John 8. 
Owen. 

Third Meeting, Deoemhr '3, 1907. The Bight Hon. 6ir Q~onas  T. 
GOLDIE, KC.M.U., D.o.L., LL.D., F.R.s., Preeident, in the Chair. 

E ~ m c r ~ o ~ s . J o h n  Abercrombtj Alaander ; Praneis Ilerrry Andmon ; EdmuaJ 
Armstrong ; Meruyn Wwcestcr Howard Bmh ; Prcf. ZIen y Prem Bruy ; h'dwuld 
LyJl Bristow ; h'rneat Colville; Jaines Ehirgrieve, M. A .  ; E: W. Gard ; Prof. 
Joseph Clark IIvppin, Ph.D. ; John Ilofchkisa; Lierct. H. G. Ilowell, 1l.F. A.  ; 
Ei.alm'ck Kerr; C'apluin Cltns. A. J. S. Lcr~lgdale (Duke of IVt1linyloi~'s Negt.) ; 
George Smtt Lowe ; George W. Murray; Lieut. C. Patterson (Lu~ccu. Fusiliers); 
C. Ernest Peareon ; Harold I'orfer ; A l b t  Ritfer ; Lieut. Alexander Ilosn-Dume 
(Thc Camcronians) ; Hugh A.  Sauwders ; Lieut. E. C'. Smitlr ; Percy hF. Slullrert ; 
Lieu-?.-CploneJ George Waters. 

The paper read was :- 
GI The Jamlica Earthquake and After!' By Dr. Vaughan Cornish. 

GEOGRAPHICAL LITERATURE OF THE MONTH. 

EDWARD HEAWOOD, Y.A., Librarian, R.G.S. 

The follo ' abbreviatio~u of nounr and the adjeotivw derived from them pre 
emploTto  indicate the lo- of utiolw trom other publicatitma. ~eographic~rl 
nu~erueuarPlewrlttsninfdl:- 

1 2  
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A. = Aaadsmy, A c e d d e ,  w. 
Abh. = Abhandlungen. 
Ann. = Annals, Annaleq A n t d e n  
B = Bulletin, Bollettino, Boletim. 
Ool. = Oolania 
Oom. = Oommeroa Rev. (Biv.) = Review, Bevna, Bivieisto 
C.B. = Cbmpter Bendea ' 8. = W e t y ,  Sooidk?, Selskab. 
E. = Erdkunde. 8c. = 80imm(s). 
G. = Qeogra h , Ghgrcrphie, GeogrPfla Sitab. = Bitmungrberioht. 
~ e s .  = ~)eee%$alt T. = Tmmaotionr. 
L = Inetitute, hati totion T a  = Tijdaduift, Tidmkrift. 
k. = Izveetiy.. V. = Verein. 
J. = J o d .  Verh. = V e r h d l u k p .  
Jb. = Jahrbuoh. w. = Wieam~?hsR, d ampoundr. 
k.k. = kaimlioh nnd kiinigliah. Z. = ZeiteohrlA 
M. = Mitteilungen. Zap. = Zapield. 

On eooonnt of the embigai of the womb wtuw, uarfo, eto., the rire of boob in T the list below in denoted by the mgth and breadth of t%e oovw in inohes b the nearart 
half-inoh. The &e of the J m d  in 10 x 61. 

A mhtion of the worh in thb 1% will be notiad almwhm in the Joornrl." 

EVBOPI. 

butria-Istri.. G. AbhanJIunpm 0 (1907): Heft 2, pp. iv. and 166. Krebr. 
Dio Halbineel Ietricn. Landeskundliohe Studie von Dr. Norbert Kreb. IKlh 
~ l Iap ,  Illwtrctlhi8, and Sedione. Tiw Copfcs. 

Europa. Horylon. 
An Itinerary. Conkinin His Ten YcewsTravell tbrongh theTwclve Dominions of 
(icrmany, Bohmerland, Ewibcrland. Netherland, Denmark, Poland, Italy, Turkey, 
France, Englmd, Bcotlaud, and Irelnnd. Writton by Fynes Moryson. Vole. 1 
nnd 8. Gluegow : J. MacIahoee & Sons, 1907. Size 9 x 6, pp. (vol. 1 )  xxvi. 
and 468; (vol. 8) viii. and 466. F u a i a i b  Planu. P& 1%. 6d. net pa 4. 
I'rreenled by the PuWislierr. 
The original odilion of this famoue book ie ao r a r c e  that this exoellent reprint ie 

pnrticukrly weloome. It ie to be oompleted in four volnmer. 
Prance-Rirtoriosl. Bra t t r  

Armand Brctte. Los limited et lea divisions torritorialer de la Franco en 1789. 
Paricc : E. Corne'ly et Cio., 1907. Size 10 x 6), pp. viii. and 134. N a p .  Pries 3jr .  
500. Prmnled by the Publishers. [To be reviewud.] 

Italy-Lake Garb .  AbrPyCB.6. Hoongroies G .  90 (1307) : 30-32. R i n r .  
Dio Braudung am Ufvr dee CJardn-Secs. Von Dr. U. Prinz. (F6ldr j z i  
K6z!etnPnyek 86 (1907) : 89-96 With Illurlralicn6.) 

I t  Jy-Ornithology. Qiglioli. 
Avifsuna Italica. Nuovo olenco sistometiw dello specio di uooelli stazioqaro, di  
prfsesggio o di accidentalc oompfmea in Italia . . . cornpilato dal doltoro Enrim 
H ~ l l y w  Qiglioli. Florenoe, 1907. Biec 94 x 6:, pp. xxiv. and 784. Prsrenled ly 
tha Author. 

Itsly-S~dini.. C.B.A. &. Paris 144 (1907). 11 82-1 185. Deprat. 
Lee volccr~ dn Logudoro ot dn Campo d'Ogieri (8ardaignc). Noto do Q. Deprat. 

I t d y  -Sicily--Etm. Loreao. 
G)iuseppe de Lorenza L'Etna. Bergnmo: Inetituto Italisno d'arti Grafiohe, 
1907. S h c  104 x 74, pp. 154. IUwlrdiom. Prioe 58. 
Tho excellent illuetrationr give a good idea of the phyaiosl featurea of the 

mountain. 
Italy-Torcmy. Hntton. 

Florence nud the cities of northern Tuecnny, with Qenoa. By Edward Hntton. 
London: Blethnen & Co., 1907. Sizc 8 x 5, pp. x, and 436. Skefch-map and 
Illustratiotw. Price 61. Preret~tcd ly the I'ublishms. 

Itdy-Verwinr. Popular Sc. Mwthly 68 (1006) : 558-566. Enatman. 
Ve~uviue during the Early Middlo Agca By Dr. Charles B. b t m a n .  If'ith 
Facsirnils IllwlrationS. 
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Luxamburg. Tour du Monde 11) (1907) : 193-216. lixemontr. 
Le Grand-Duch6 de Luxembonrg. Par Pierre Sixemonte. With Skeich-map and 
IllwtratioM. 

Hoditernmean. Ann. G. 16 (1907) : 97-116. Qayaux. 
Fixite' do  niveaa de la Miditerran& B 1'8poque hietoriqne. Par L. Cayenx. 
With Plan and m i o n .  

M0diteonnauI. PhiUppIon. 
Dan Mittelmmrgebiet : wine geographieohe nnd kulturdle Eigenart. Vou Alfred 
Philippaon. Zweite Anflage. Leipig: B. E Tenbner, 1907. Size 9 x 6, pp. x. 
and 262. M a p  and IUwtrationr. P r i a  7m. Prssented by the Publf6hss. 
The drat edition of this work WM noticed in the J d ,  wl. 84, p. 343. 6ome 

minor improvements have now been inoorporated. 
Bsnunir. J.B. StatintMo2 S. 70 (1907): 122-129. Quter. 

~oomania'r forty yearn' progmw, 1886-1906. By Leon Gaabr. 
B.rud.. KirchhofY & othorr. 

Llnderkunde von Enropa, herauegegeben . . . , von Alfred Kirohboff. Dritter 
Teil : Rrrerland, von Prof. Dr. A. von Kmenow in Verbindung mit Prof. Dr. A. 
Woeikon. (Unmr W k n  ron der Erde, . . . herausgegeben von Alfred Kircbhoff ; 
iv. Band.) Leipzig : G. Freytag, 1907. 8i4a 11 x 7). pp. viii and 336. Sktch- 
mp and l l l t d r a t h .  Prim Em. [To be reviewed.] 
This well-h10wr.1 work is now completed after a long interval. 

Bardr-Arkhangel&. B.A. Imp. &., &. PBLerrbourg, 1907 : 205-208. Chemeahoff. 
Qnelqner nonveller d o n n h  eur la &logio de la Bolcheaemelakaia Toundra Par 
F. N. Cherneaheff. [In Boanian.1 

BW-Outognphy .  M.G. Ges. Hamburg 88 (1907) : 125-172. Xiohow. 
Weitere BeiMge m r  llteren Kartogmphie Bnsslauds. Yon H. Michow. With 
Famimila Mapa. 
A continuation of the author's former study of the early cartography of B m i a .  

Budr--]HnL.nd. Leivirkl. 
Ueber die Oberflichenbildungen Mitbl-Oetbottnlenr nnd ibre Enbtehung. Von 
1. Leivbkl. Helringfon, 1907. Size 9) x 64, pp. 114. M a p  and Il1u8tratim. 
P r e d  the Author. 

krri.. Dsubche Runducirnu G. Bg (1907): 405-416. Bohleder. 
E r g e b n h  einer W a n d e w g  d u d  Serblen. t o n  Emil Schleoier. Wifh Illus- 
IratioM. 

Bprin.  Butoli. 
Atles geogrrltloo Ibero-Americanx [Tomo i.] EepaBa: deacripci6n geo 45ca y 
eatadl~tica de las pmrincian espaiiolnn, eon el numero do habitmnteq J 5 c i m  y 
vivendaa de cada Ayuntsmiento, aegdn results de lca datoa provisionalee del Cenm 
de 1897. Indice alfaStiw de loa Ayuntamientos con la poblaci6n de 1901. Por 
Manuel Eecnde Bartoli. Barcelona, [?tot dated]. Size 15 x 104, pp. 536. Purchured. 
Letterpram accompanying nu atlas of Spain. 

Bwitmrland-Cenrru. - 
Ehhweiserische Statist i t  154. Liefemng. E r g e b n k  der eidg. Betriebsziihlung 
vom 9. Angnrt, 1905. Band I. Die Betriebe nnd die Zahl der darin beschlftigten 
Personen. Heft 2. Kanton Bern. Bern, 1907. Size 11 x 84, pp. xvi. and 496. 

lwitrerlrnd-Blaciatioa Jahresber. G. Gee. Bern W) (1905-6): 1-230. Brurbaam. 
Die eisreitliche Vergletacherung dee Saanegebiotoe. Yon Dr. Fritz Numbaom. 
WilA M a p  and Sections. 

B~itrerlurd-Lang~qp8. Quurtim Diplonwttiquer SS (1907) : 423-431. H e w .  
Enqudte en 8niaae eur lea r8giona lingnistiqnee allemande, franpieea, italiennee et 
mmanchea Par Ren6 Henry. IPith Map. 

Bdtrsrl.td-V.1.ir. ht t iuh  G. Mag. 88 (1907) : 169-191, 225-239. Nowbigin. 
The Swim Valaie: a study in regional geography. By Marion J. Newbigin. 
With Map, I l l w t r a t h ,  and Dlagmw. 

Turkey-Albant.. Nopoar . 
Day katholieche Nordalbanien. Eiue Skiaze von Dr. Franz Baron Nopeas. 
(Separat an8 " F6ldrsjzi Kiiclem6nyct," Budapeat.) Vienna, [not dated]. Size 
9) x 6), pp. 56. Mapa awl Illwfmtitnu. Presented. 
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Unitad gingdom--(kutr. - 
Royal Oommiesion on &ad Emdon. Vol. 1, Park  i. nnd ii. Report, ?dinutes of 
Evidence, and Appendioee thereto, of the Boyal Commiseion appointed to inquire 
into and to report on certain quentions affecting o o ~ t  emion and the reclamation 
of tidal lands in the United Kmgdom. London, 1907. Size 13 x 8).  pp. (Part i.) 
pi. ; (Part ii.) vi., 504, iv., and 156. Plow. Ptics Id. and 8s. 9d. Prere~ted by t b  
h y a l  Comminaion. rl'o be noticed elnewhere.] 

United Xiigdom--Cornw8L Quart. J. Gd. 8. 88 (1907) : 106-123. Jnkw-Browae. 
The age and origin of tlie plateaus nmund Torqnay. By Alfred John Jukes- 
Browne. Wifh Map  and SwAio~s, 

United Kingdom-Leicenter. Johnson. 
Glimpsos of auoient Leiwater, in six periods. By Yre. T. Fielding Johneon. 
2nd edition. London : Simpkin & Co., 1906. Size 9 x 54, pp. xvi. nnd 440. 
Plow awl Illustration#. 
Thie edition wao prepared in conneotion with the visit of the Britiab Ammiation. 

United Kingdom-Poprrlation. -- 
M d  of Agriculture and Fisheries. Report on the decline in the agrioultnral 
population of Great Britain, 1881-1906. London, 1906. Size 9 )  x 6, pp. 144. 
Map. Prim sd. 

United Kingdom-8aotland. P.ES. Edinburgh 87 (1906-7) : 14-15. Wedderbnrn. 
Tho temperature of the fmh-water loohs of Scotland, with apecis1 reference to 
Looh Nesa By E. M. Wedderbnrn. 

United Kingdom-Wales. Strahm. 
Yemoirn of the Qeologionl Survey-Englnnd nnd Walea The Geology of the 
h u t h  Wales Chlfleld. Part ix. Weat Qower and the country around I'emhrey. 
By Aubrey Btdan.  London, 1907. Sige 3 x 6, pp, vi. and 50. Map. 

AmA 
Central U. k e r .  

The mamhee of Hindustan : the reoord of a journey in Tllibet, Trsne-Himalaynn 
India, Chineee Tnrkenhn, Rnsaian Turkcstan, and Pcreia By David Frsscr. 
Edinburgh : W. Blackwood 8 &us, 1907. Biee 9 X 54, pp. xvi. and 522. Map. 
Profib, and Illwtratimu. Prim 218. net. Prusnfed by the Publiahr. [To be 
reviewed.] 

Chinese Empire. Bmce. 
In the footstep of Marco Polo : being the account of a 'ournry overland from Simla 
k, I'elrin. By Mnjor Clarence Dalrymple Brnoe. ~ d i n b u r ~ b ,  etc. : Blackwood t 
8 0 ~ ~ .  1907. Size 9 x 54, pp. xiv. and 380. Map and Illustrations. Prics 21a. 4. 
Preacnted by the Publisherr. 
See Reviews, ante, p. 92. 

Chinew Empire-Bailmys. Kent. 
Railway enterprise in China: an aooonnt of ite origin and development. By 
Peroy Horace Kent. London: E. Arnold, 1907. Size 9 x 54, pp. xii. and 304. 
Map. Prim 12s. Gd. net. Prsrmted by lhe Publirher. 

Chinwe Empire-Tibet. Franoke. 
A bisfory of Weatern Tibet; one of the unknown empires. By Rev. A. H. Francke. 
London : 8. W. Partridge 8 Co., [1907]. Size 73 x 5, pp. xi?. and 192. Sketch- 
m a p  and I l l w t m t h .  PI+M 2s. 6d. net. Preeented by tha Publiehers. [To be 
rev~ewed.] . 

IIldi8. mfh. 
Indian jottingu, from ten y e a d  experienoe in and around Pooun city. By Edward 
F. Elwin. London : John Murray, 1907. Size 9 x 54, pp. xii. and 311. Illustra- 
tion~. P h  108. Gd. net. Presented brj fhe PublWer. 

India-Phytogeography. Hooker. 
A sketch of the flora of British Indin. By Sir Joseph D. IIooker. (Reprinted 
from the third edition of the ' Imperial Gazetteer.') Oxford: Clarendon Prem, 
1906. Size 8f x 54, pp. 60. Presented by the Publi81ter8. 

In&-Ravsnoore. Aiys. 
The Travancrore State Minnnl. By V. Nagam Aiye. 3 vola. Trivandrnm, 1906. 
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Siro 19 x 7. Mop, Phna, and I l l w t r a t h .  I'ruenbd by the &arctaty of 6fate 
for Indaa. 

A valuable compendium of present-day knowledge of the state, its archmology. 
history, religion, etc. 
J a p .  Chamberlain and Muon. 

A handbook for tmvellere in Japnn, including the whole empire fmm Raghn1ic.n 
h Formona. By Basil Hnll Chnmberlain nntl W. B. Mason. 8th edit. London : 
John Murray, 1907. Size 7 x 44, pp. x. and 570. Map, Phns, and Illurtra- 
tiocu. Prim 20s. Prawntad by the Publirhtr. 

Psnk. Pebmanns ,tf. 68 (1907) : 121-132. Btahl. 
Reism in Nord- nod Weatperaien. Von A. F. Stahl. With Map. 

P d n  (+ulf and Perda. M.B. Gw. Hrtmbur!~ aB (1907) : 69-124. Btilrken. 
Reisebriefe nus dem Pomiechen Golf nnd Pemien. Von Alfred Rtiirkcn, With 
Illustratinnr. 

Phiippiner. Gbbus 01 (1907) : 271-272. Xurts. 
Kcnllgsiohen yon Niveauiindemngen in den Philippinen. Von Kapitiinlentnant 
Knrtz. With Zllwtrationr. 

Busda-Stepper. Ivchenko, 
Le dgion periphdriqne dn pyaage dee dberte en partie N. de la steppe de 
Kirghin. Par A. Iwtechenko. (Extmit de  I'Annrcnirs g&logique et min&ologiquo 
{le la Rusn'e. vol. 8, livr. 4-5.) [St. Pt~tersbnrg], 1903. Size 124 x 10, pp. 103- 
114. [In Russian, r6uumrin French.] 

Bn~d~a--Stepper. Ivohenko. 
Ln ddnudetion de l a  steppe. Par A. Iwtschenko. Three psrte. (Extrait do 
I'Annuaire @l@que el rnin6r1tlogique cle In Rupsie, vol. 7, livraieons 2 and 7, et 
vol. 8, l i n .  6-7.) St. Petersburg, 1906. Size 12 x !If, pp. (pnrt 1.) 45-59; 
part ii.) 216240 ; nnd (part iii.) 135-197. Illwtratirn~r. [In Huminn, dtumdin 

Lyrench.] 
Seo Review in vol. 80, p. 553. 

Sbm- anrvq. - 
Siam: General Report on tho Operations of the Roynl Survey Depertment, 
1904-1905. hngkok ,  1908. Sizc 13 x 84, pp. iv. and 56. Mnpn ant1 I l l w t r a t h .  

Turkey-Arsbis Pe-. National (3. Mag. 18 (1907) : 283-291. EorLinL. 
The Rock City of Petra. By Frnnklin E. H~~nkins. With I l l ~ u t m t ~ .  

Torkey-Palemtine. Hacahter  and Harterman. 
Paleatine Ezplor. Fund, Quurt. 6tatemmt (1907) : 91-130 

Diary of a Visit to Safed. By R. A. Stewart Maonlister, with travel-notes of the 
journey from NBblns to Safed wid BeisBn. By Dr. E. W. G. Manterman. lVith 
Illwtrationr. 

Turkey-Bailray. 2. Qr8. E. Berlin (1907) : 218-245, 288-320. Blanobnhorn. 
Die HedmhOn-Bahn anf Grund eigener Reisestudien. \'on Prof. Dr. Max 
Blanckenhorn, lPith Map and nlurtratim. 

Wertern AS&. B. h i t 4  Arie franpiue 7 (1 907) : 193-197. haonto. . . 

Confdrence do Camman~lant de ~ a c o s c  [wr  un roynge autour de l'AfgIlmiaten]. 
With Map. 

ABBICA. 
~byr r in i r .  Bkinner. 

Abyssinia of tc-day : an account of the flrst mission sent by the Amerioan Govern- 
ment to the court of the King of Kings. By Robert P. Skinner. London: E:. 
Arnold, 1%. Size 9 x 54, pp. xvi. and 228. Gklch-tnnp arid Illustrationr. 
PIMS 128. w. 
Ree roview in vol. S, p. 7G. 

U o a  Landor. 
Across Widcat Africa: an account of the country nnd people of eastern, central, 
and western Africa, an seen during a twelve montlrs' journey from Djibuti to Cape 
Vcrde. By A. Henry Snvago Landor. 2 vols. London: IInrst & Illackett. 1907. 
Size 10 x Cf, pp. (vol. 1) xvi. and 306 : (vol. 2) xii. nnd 512. Map and Illustrationr. 
Price 4211. net. I'rescnkd by tho Publirhera. [To be reviewed.] 
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AQioa. Reaton. 
A dentiflo geognphy. V. Africa By Ellis W. Heaton. London: Rd h, Hohnd, 
& Co, 1907. Size 74 x 5, pp. 110. &tch-map8 and Dbgraw.  !rice 18. 3d. 
net. PrtwnW by t b  PullZelnr8. 

AM& Ed. 
A women's Crek from the Cape to Cairo. By Msry Hall. London: Methoen 
Oo., p907]. Size 9 x 54, pp. xvi. lrnd 424. Map Mul IZlur t ra th .  Price 168. Mt. 
Pncrsntsd by Ihs PuMiehere. [Bee review, ante, p. 94.1 

Central A h h .  Bchillinp. 
In wildeat Afrioa By 0. G. Schilling.. Translsted hy.Rederio Whyte. 2 vole.. 
London: Hotohineon & Oo.. 1907. S h  x 64, pp. xiv, viii., lrnd 716. IRw- 
t r d h .  Pdca 248. net. Prdwded by Ua 3uM1dher1. [To be bcviewed.j 

Congo Bkte. Robenim. 
In Sohatten dm Kongoaester. Bericht tiber den Verlsnf der ereten Beisen der 
D.I.A.F.E. [Dentachen Inne-Afriksnieohen Fonchungr-Expedition] van 1904- 
1906, iiber deren Poreohungen nnd Beohachtungen aof geogra hischen nod 
KolonislKirtrchaftliehem Qebiet, hemuegegeben und besrbeitet von fk~ ~robenios. 
Berlin: Oeorg Reimer, 1907. 8i.e 10 x 7. pp. xiv. end 46f3. Map aud IUw- 
tratione, prim l r r  Prem*d * the $&*her. [TO be reviewed.], 

Egypt .nd 6nd.e E d .  
Handbook for Egypt m d  the Sudan. Edited by H. B. Hall. 11th edition. 
London: Stsnford, 1907. Bire 7 x y pp. xiv., 170, 614. Maps, Plam, and 
ZUuatmlione. Prias 14s. Pmwnkd bg Us Publisk. 

Edtree. Ria. Q. I Id ia t~~  14 (1907) : 129-141. DdmUi  and LI.rinslli. 
Del Msrshb: vnlcano eetinb dells depremione Den& O i s e d o n i  di G. 
Dainelli ed 0. Marinelli. With Mop, S e d h ,  a d  IUytmtionr. 

Fmnoh Bndm. La G., B.S.Q. P a d  16 (1907) : 263-280. Villatte. 
Le rkgime dea eanx dsnr la rkgion lacuntre de Goundsm (dkpremion Fsgaibiie- 
DaonnaeT61CFati). Par le Lieutenant Villatb. Wifi Map and Seetion. 

Qormrs Eut AQioa. Kohhhtitter. 
Ergebnism der Ostsfriksniaohe Pendel-Expedition der K6nigl. Qoeelleohaft der 
Wiseemohsften ea Gattin en in den Jahren 1899 nod 1900, ausgefiihrt ron Hans 
Gleanin nnd Ernat ~ohfwhtltbr. Bearbeitet.von Dr. Ernd KohlmchUtter. I. 
Band. k r l in ,  1907. Size 11 x 8b pp. viii. sud250. Map and Dagranu. Pre- 
d s d  by Ihs A&. 

Qsrnun mt AMoa-Cormp;nnioati011~ Pmger. 
2. Khialpolitlk, &. S (1907) : 203-210. 

Der Wsseerweg rnm Nyaea~see. Von M. Prager. 
Qerm8n Eut Ahim-Trade. 2. Kdonicrlpolitik, eta B (1907): 431451. Eernunn. 

Die Absohntimng Ssnsibars von Denbahoetafrika Von Dr. Rod. Hermnnn. 
Diacosms the commercial relstion of Zsnzibsr to the opposite oontinental ares 

which ie compared with that of Englsnd to Western and Centrnl Europe. 

Xrd&gw~ar-Ethnology. Rso. Madaqauear B (1907) : 81-91. ~ e r n n d .  
Le penplement de Madageearr. Par Gabriel Ferrand. 

Madsguoar-Qeologl. Rso. Madaqaecur S (1907) : 92-102. Lemoine. 
Etat actuel de noa connaimnces Bur la gkologie dc Msdagwcar. Par P. Lemoine. 
See note on theae two papers in the An@ number (p. 214). 

Momco-Ujda. Rso. frnnp2ss 88 (1907) : 219-231. Xough. 
Oujda. (D'aprb le capitaine Mongin.) With Plan. 

Patsl. Andenom. 
Natal: Surveyor-Qenersl's Department. Third and final report of the Geologid 
Survey of Natal lrnd Zuloland. By William Anderson. London, 1907. She 
12 x 8, pp. 300. Map and PEabs. Prssent& by the Agent-lfsneral for NaLd 

Pi$ph. Petnnanna dl. 68 (1907) : 108-111. HSrquUdmn. 
Zur Ksrte dm Oebieta anisahen Ibi and Yola. Von ~ a o ~ t m a n n  Hngo Mu- 
quardmn. With Map. 
The writer trareraed the dietricb ~onth of the Benne, both in German and English 

territory, in 1903. 
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I l d - W a t  U~~-'plrda G.Z.lS(lW7): 126-142,174185. Ktlrehhoff. 
Alb  nnd neue Handelnntrrraeen und Handelsmittelpnnkte in Nordwest-Afrh 
Von D. Kiirchhd. 

~ A r o h s o l o g l .  Lamplugh and Balfow. 
Notes on the ooanrrence of stme im lementn in the valley of the Zambesi around 
Yiotori. Fallr. By Q. W. lamp lug^ Note on an implement of palmlithic type 
from the Viotori. Falln, Zambeai. By H. Belfour. (From the JouM of the 

Inrtituts.vo1. S6, JennaryJnne, 1906.) London, 1906. Size 11 x 74, 
pp 15 171 M a p  and I l lwtrat io~.  P r s ~ ~ t e d  by the Aorlhorr. 

BhdedB-Httorhl. Hall. 
The prehintorio gold minm of Rhoderir By R. N. Ball. Reprinted from the 

Pnsen(cd the Author. 
L Afrioan Monthly.) Qrohemetown : African Book Co., 1907. ize 94 X 61, pp. 46. 

An snener to Bfr. MoIver, in which the author endesvonm to ahow that the gold 
WM not extracted between 900 and 1760 A.D. Certain nt least of Mr. MoIver's state- 
menb seem to be w d n l l y  refuted. 
B h o d d - Z a ~ b e d .  L.mplagh. 

The geology of the Zambesi Beein around the Batohe Gorge. By Q. W. Lamplugh. 
(From the Qvarlsrly Jwrnal of t L  &dogid W t y ,  vol. g, 1907.) B i e  4 x 54, 
pp. 162-216. Map and &dfonr. Prsssnlsd ly the Author. 

Il.hur;. La G., B.8.0. Pad8 16 (1907) : 261-270. ObUdarll. 
D'Alger P Tomboncton par I'Aheggur, l'Air et le Tchad. Par R. Chudeau. 
Wdth Map. 

W h u x  Ann. a. 16 (1907): M, 117-138. ( t .~tb.  
htndea 8ehariennas. Par E. F. Oautier. With Map and I U w t r d k  

Il.hur;. RsnrslgMMntc Cd., h i U  Afrique frangobs (1907) : 77-90. Lrprrrine. 
Ln tonrnde b Taondeni dn Lieat.-Colonel Laperrine (26 nwn-9 jnillet, 1906). 
With Map. 

hhuh Rev. franp~bd SS (1907) : 973-283. Mangin. 
B6gion dn Tohad : le Borkon. (Bapport du ospitsine Oeorges Mangin.) 

B.h.n BeMsfOnsrncnb Cd., k i t d  Afriqw franpCld (1907): 53-57, IOtlOG, Xn#ml. 
Da Tonat b 1'8cegrudh et P l'hhnet. Bapport de barn& dq Lieut. Mussel. 

Ibhua-Ethnology. (Jlobccs 91'(1907): 379-384. Ooldrtein. 
Die Theaanriernngpolitik der Bsharabeviilkernng. Von Ferdinand Goldstein. 
The snthor t m t n  of tho camel in the r81e of pemonal property. 

Bism hone. Jahrsrbsr. (7. f3w. Bern 20 (1905-6) : 231-249. Volr. 
Eine Reine an die Flfisne Kittam nnd Bum in S i e m  Leone. Von Dr. Walter Vole. 

Bom.lilurd-Britirh. Herbert. 
Two Dianw in Somalilmd: the record of a shooting trip. By Agner Herbert. 
London: John Lane, 1908 [1907]. Size 9 x 6, pp, viii. and 306. Rlrcstmtionr. 
Price 1%. Gd. net. Prsasnkd by ths Publisher. [See notice on p. 100, ante.] 

Lloath Africa. Thml. 
Hidory and ethnography of Africa muth of the Zambesi, fmm the settlement of the 
Portn uese at Sofala in September, 1505, to the aonqueet of the Ca Colony by tho 
~ r i t b %  in September, 1795. By Dr. George McCall .Theel. v o r l ,  The Portn- 
guene in South Africa from 1505 to 1700. London: Sonnenncbein & Co., 19W. 
Size 9 x 4, pp. xxiv. and 502. Map, Facsimile Plan, and Illwtratiom Price 
78. 6d. Prerentsd by t L  Publirherr. 
This volume inaugurates a third edition, greatly extended in nome directions, of the 

anthor's clanniml work on Sonth Africa. 
Bouth Afr ioa-~ log l .  Oorrtorphine. 

The geologiad anpecta oi &nth African -cry. Presidential addrescl to the 
Qeologioal M e t y  of Sonth Africa, Jennary 28,1907. By Dr. Qeo. Comtorphine. 
Johanneabmg, 1907. Size 10 x 7, pp. xis.-xxvii. 

Bee note in Monthly Reoord, vol. 80, p. 562. 
Bodan Alexander. 

From the Niger to the Nile. By Tdent. Boyd Alexander. 2 vols. Ifindon : E. 
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Arnold, 1907. Sisc 94 x 7, pp. (vol. 1) x v i  and 358 ; (vol. 8) xii. and 420. M a p  
crtd JUurt~ntimu. I ' h  368. net. Prucnted by lha Pdlinlrsr. [To be reviewed.] 

T m - A @ d t a r e .  J. B. Cd. I. 88 (1907) : 466-486. % a r t ~ D 8 ~ .  
The agricnltnrnl and pestoral poesibilitier of tho Tmnrvml. By Joreph Bnrtt-Davp. 

Tripoli. Ria. Cdoniols 8 (1907) : 302-315. Afrit. 
I wn5ni e 1-I hinterland" delle Tripolitanin. Di V. R. Afrit. 

Tripoli. Tour du Monde IS (1907) : 169-192. Mathninbuh. 
La Cydnai'que. Par H. de Msthnisieulx. Il'ith Sketuh-map and Illuntrations. 

Tnni8. Loth 
1.8 Tuuisie et l'mnvre du proteatofit frnncais. Par Cfseton Loth. Paris: Ch. Dels- 
grave, 1907. Size 10 x 64, pp. 282. Illwlmtioru a d  Diagram. Priw 4 fr. 
Prematcd by the Publiwher. [ l o  be rc~view~l.] 

West Afrioa-Boundsry. Quentiotu diplomatiqrwn BS (1907) : 417-422. - 
Ln mission du ('ommendant Moll, Cbngo-Cameronn. By J.-H. F. 

See n o t .  in vol. Sg, p. 676. 
Went Afriar-Boandruy. Q u u t h  diplomatiqaur 88 (1907) : 495-498. - 

La mission dn Capitsine Cottes, Snd-Cameroun. Far J.-H. F. With Map. 
Bee note in rol. Sg, p. 676. 

West Afrioa-Cllrrency. Rm. colonicrb (1907) : 145-158. 
Circnlatio~~ rnou6taire en Afriqne oooidenblo. Par  kmilo Baillaud. 

XOBTH AYEBICA. 

United Btater-Indim Tarrib-. B. Amerioan f3.S. 89 (1907): 321-340. Condrs. 
. .. Opening of the Indian Territory. By GI. E. a n d r e .  With Map a d  1Uudrdbnr. 

Unitad BtstecIrrig.tion. National G. Mag. 18 (1907) : 217-243. Elmahard. 
Millions for moisture: an m u n t  of the work of tho U.S. Healamation Servioe. 
By C. J. Blanchard. Iti'th I l lwlra~ionr 

United B k b c X o u n C .  Aaerimn J. &. 28 (1907): 245-256. . Eobbr. 
' 

&)me to graphic featurea formed at  the time of earthquake8 and tlla origin of 
mounds E t b e  Gulf plain. By Wrn. H. Hobte. Il'ith Sedim and Illtmtrat(otu. 
Roe MonU~lp. Record, vol. SO, p. 92. 

United h tw-Hew Mexico. Lw. 
17.8. Qcol. &'urn., Ilitter-rupply Paper, No. I RS (19(Yi), pp. 60. . 

Water weouroes in the Rio Qrntide valley of Ne* Mesioo and their development. 
By Williu T. Lee. With Mapr and IUuatra lw~.  

United Bbtsa-New York. American J. Se. SS (1907) : 325-335. Came).. 
Wave-cut term- in Kuka vnlloy, older than the recmiou etage of Winconein 
we. By Frank Caruey. With JUuatmtions. 

United Bbtes-Aew York. I). Amptican G.S. 39 (1907) : 193-199. Heilprin. 
The Catskill mountains. By Prof. A n ~ e l o  Heilprin. 11-ith Map. 

United Bbtw-New York. 3forrthly Weather Her. 96 (1907): 100-118. Merrinmn. 
Rninfall and mu-off of the Catskill mountain reqion. By Thsddene Merriman. 
Wilb Map and Diagram. 

United Bbkl- lbw York. Monthly Weather Rev. 56 (1907) : 8-11. Xorton. 
Tlre Adironduck rainfall summit. 13s llobert C. Horton. With Map and Projb .  

United Sbteo-Population. U.S. Rureatt Cmus, B. No. 71 (1907): pp. 28. - 
Estimates of population, 1904, 1905, 1W6. 

United Btatw-Booth-Eut. 1'. Bt~tton S. Nnt. Hint. SS (1907) : 211-248. Johnron 
Drninage modifiontions in the Tallnlah tlistrict. By Douglna Wileon Johnaon. 
1lPth Sketclr-mapa and IUwtmtionr. 

United Btabe--Bwu~~p.  National f3. Mag. 18 (1907): 2S-301. Wilron. 
Reclaiming the slvnmp lands of tho United States. By Herbert M. Wilson. 1Vifb 
Map, Illwtrt~tions, and Dicigmm. 
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U n i t d  B t & ~ - T r b g d a t i o P  U.H. G a l .  Sura., B. 310 (1907): pp. 2.18. W t t .  
Hceults of rimnry tr innp~lntion u ~ r d  primnry tmvcrso; fiacul year 190% 6. By 
b m u u l  S. &nnctt. wia ~ a p .  

Unibd Bt.tos-Utah. National a. .)fag. 18 (1907) : 199-2M. Holmw. 
Tire grcnt natural hridgm of Utah. lly Etlwin F. llolmea. Il'iU, hunlrafiona. 

m A L  AHD BOUTX AIIXBIOA. 

ChiIo--Lbmelogy. Pe(sraurnnr M. 68 (1907) : 132-138. BMen.  
Einige Fzgebnisse der Unternuchuncen i i l rr  dna mittel~hilcniacho E r d b b n  vom 
16. August l90G. Von Dr. Hans Steffm. ll'ith Map. 

Corta Bioa-Cooor Wand. BioUey. 
Mnsoo Nacional d e  (Ma R i a  Yolloaqoes de 1'Inla dp Cm) .  Pnr P. Biolley. 
(RQultate d'unc. exfi i t ion faitc on janvic.r 1902,du 11 nu 16, eoua Ica nua])icea du 
Oouvcrnemcnt d c  C'oeta Rim.) S:\n JosB, 1907. Size 18 x 81, pp. 30. Map and 
IUwtralim. 
The writer vinitcd tho bland, which licn midwuy between Central Arnericn nnd the 

Galnpagon, for zoological resenrch. H e  gives some notea on ita physical and faunal 
relatiom. 
P a n m u - C d .  [h ldo . ]  

The present atatne of the Panama Cnnnl. [Ry Fullerton I.. Waldo.] (Ilcprinbd 
from Englm'ng, March 15, 1:W)i.) London, 1907. Size 8f X !id, p1). 16. l l lwtra- 
lion#. 

Peru-Olirmrtology. M e t e m ~ l ~ n e l ~ e  L 84 (1907) : 270-279. H.nn. 
Z m  Klimn von Pcm. (Mit Umlnwlrtungm nnf dcm Mirtigipfel in 5852 m.) Vo11 
J. Uann. A h  separate copy. 

Pem--line. C.R. A.  Sc. Paris 144 (1907) : 1180 -1 182. Berthon. 
Contribution L 1'6tude dea oeoillationr du rivngc dane In baie d u  Cnllno. Note do 
P. Berthon. 

Booth hndca-Ethnology. &huller. 
Robre el orijen de loa Charrda. Replica nl Dr. J. Friedcrici, clc I.eipzig. ]'or R. 
H. Scbnller. Santiago, l!H)(;. Bim 10 x (if, p11. 158. nlrrp. Preretttrd I J ~  the 
Autlbr. 

The ahnrrua Indiana now occupy pnrta of Uruguay. 

Wort Ind ies -Jdca .  Popular A. Monthly 70 (1W16) : 3S.i -40:l. Brown. 
Tlrc Jamaica enrtbqutllc.. By Prof. Charles \Y. Bro\vn. Will, M a p  and Illudm- 
timu. 

Went Indien-Jamaica. --- 
('c~rrespondence relnting to tho h r t l ~ q u a k e  a t  Kingston, Jnmnica, on Jnnunry 14. 
1907. Size 13 x 84. pp. xviii. nnd 120. Plan. I'rrcc 1s. 5d. I.ondon, 1907. . 

West Indier-Jamrioa. J. Maitchester 0.8. 22 (l!JOf;) : 113-134. Yellor. 
Jamaica, the Crown of our Weat Indian posseaaions. By E. \Y. Jlcllor. 11711r INw- 
tralionr. 

POLAB BXOIOHB. 
Arctio b a n .  - 

Arc-tic Pilot. Yol. 1. Comprising tlrc northern consts of Itusain from Voriemn or 
Jacob river in Europe, to Cape North and tile Wrnngcll islandn in Aria, including 
a portion of tho *\rctic octann, with the Bnrcnts, White, nnd Knrn seas. Origlnnlly 
aompiled by C;)~nmander H. R Penn. Second edit. I,ontlou, 1!10i. Hize 
94 x 6,  pp. xxxii. and :MO. Iitrl~z-charlr. 

Oreenlmd. Medrlcklsrr am G31ui1nd 30 (1907) : pp. xiv. nnd 1 31 4. Krnure. 
Botaniarl explorntion of the enet coast of (ircbenlnnd b c t w r r ~ ~  (;so 3.i' and T i o  30' 
lnt. N. Isy Chr. Kruuse. 

P a r  Explontion. G. Anm'ger 8 (1907) : 49-54. Drygalski. 
Ziele nnd Methoden d1.r I'olerfilrachung nncl~ tler~ Verhnndlungcn drs  inter- 
nationalen K r m g r ~ w s  zur Erfoncllung drr  I'olarg[thiet in Itriissel. Yon Erich 
von Drygnlski. Ili'lk Mnp. 



Bpitrbargen.- MonthZy Wodhw Roo. 16 (1907) : 63-68. - 
Meteorologicnl work at Camp Wellman, Denea Island, Spitxbergen. 
On the work done by Mr. Hemy ae a member of the Wellman expedition of 1906. 

MATEEMATIUU OBOBBAPEY. 
longitudrr Xlot.. 

D e y m o n t  of the Interior, Chnedo. Tra~psoiflo Iangituda between Camda 
an Awtralia, and New Zealand, excouted during the yearn 1905-1904. BY 
Dr. Otto Klota. Ottawa, 1907. Size 10 x 6i, pp. 31-198. Hap, Dlagra- and 
Illmairatimu. P r d  tAs Adhor. 

Bmylng. . U.S. Oed. h r a . ,  B. 306 (1906) : pp. 88. (t.1111ett. 
Manual of Topographic Methodo. By Henry Qannett. With IUwkath,  

B ~ e y h g .  Psls+nurnm M. 68 (1907) : 97-108. Hammer. 
Ueber die Bedmbnugen der neueren Landestopognrphie. Von Prof. Dr. E. 
Hammer. With Map. 

~ m ~ .  Luminrrt. 
E. de Larminat. Topgraphie pratiqae de reoonmimanoe et d'exploration, snivie 
de notions 6lbenh1res prati n a  de geodQie et d'wtronomie de caxPpagn0. 
F &lition. Puria : H. ~harlebeawuzelle, (1907). Size 9 x 5(, pp. 392 and 32. 
Bksteh-map and Diagram. Pwantd bgc the Author. 
f3ee Boview in the August number, p. 206. 

pmrnxam AHTJ BIOLOOIOAL BIOBBAPXY. 
OWN-. ~icei~di. 

L'mitj delle energie mmiche. Di Leonard0 Ricciardi Tnrin, eto., [1907]. Sise 
10 X 64, pp. 56. Ptersnled by tho Author. 
The author thinh ( I n k  dio) that the warm ocean currentr are derived from the 

interior of the Earth, into whioh the sea-water her percolated. 
Oeophydor. Q.Z. 11 (1907) : 169-174. Trrtwh. 

Neuore Vemche onr physikalbchen LGwng dea Problems vom Erdinnern. Van 
H. Tertach. R'ifh Diagram. 

Olroiologl--%rodon. Frtlb. 
Ueber Fonn and Gnre der glasielen Emion. Von Prof. Dr. J. FrBh. (Sepamt- 
Abdmck a. d. Verbandlungen der Schweieer. Nntnrfomhenden Qesellschaft ln 
S t  Qallen, 1906.) S t  Qsllen, 1907. Size Si x 54, pp. 48. M a p  and D t a p w .  
P d  by the Author. 

Eydrolm. and Hornton. 
U.8. Qed. Sum., Watsr Supply Paper, No. 187 (1907) : pp. 9%. 

Determination of stream-flow during the frozen seeson. Ry H. K. Barrow8 and 
. Bobert E. LIorton. With IUwtratioru and Diagram. 

Hydrology. P.Z. C;vil E n g i ~ s ,  167 (1906-7) : 181 -185. Hill. 
The yield of catchment ereae. By Ernest Prencott Hill. (Discussion, pp. 186-261.) 

Meteorology-Atmorphere. Petermanna M. 63 (1907) : 138-139. mP.n. 
Die hiiohste Ballonfahrt. Von Dr. A. Supan. With Diagram. 

Oo(u110gt.phy-North Atlmtio. Pwle. 
P. and 5. Nooa h t h n  I. So. 11 (1903-4): 193-198. 

The nunken Land of Bus. By Dr. Henry S. Poole. With Chart. 
The miter (who in not aware that the designation is to be t r d  to tho BW of 

Bddgcwotcs, one' of the ~hipr  in Frobiaher's last voyage) calls attention to eoundine 
near the looelity in question by the calle-nhip Minia in 1905. (C'f. blurray and Peelre, 
in R.O.S. extra publioation, 1 W )  
Ph~n0100gl. J. R. Stotbtied 8. 70 (1907) : 1-5 1. B o o k .  

Correlation of the weather and crops By R. H. Hooker. 
V 0 l d 0  Phen- 0.R.A. &. Pad6 144 (1907) : 1468-1470. -L 

SW 1- gmffm de lamer et la volcanlme. Par E. A. Martel. 
The writer urgeo the importance of studying the question of the penetration of uea- 

water into submarine abysses. 
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. OLDER WORKS ADDED TO THE LIBRARY AND MAP 
COLLECTION IN 1907. 

Boom. 
Anville, [J. 8. B. d'.-Gfographie ancienne, abdgh.  3 vole. Size 64 x 4. Pre- 

 led by Sir D. Hooker. Paris, 1782. 
Arctic.-[Collection of papers relative to the Expedition of 1875-6, commanded by 

Sir G. Narea.] 2 vole. Map and Illurlralimu. Size 8)  x 4. Presented Sir 
C. R. Narkhac*. Londun, 1865-79. 

Bornhudt, W. - Zur: Oberflilchengeataltnng nnd Geologie Deutech - Ostafrikae. 
(Denbch.OetAfrika, Band vii.) M a p  and nlurlralirma. Size 11 x 74. 

Barlin, 1900. 
Uow, Elliott (Editor -Hietor of the ex ition ~ d e r  the command of Lewia and - r;" Clark. 4 vols. L a p  and sortraib. ia 9) x 6. Lendon and New York, 1893. 
De la martinibre, H, X. P., md E. Laorair-Documents pour eervir h l'6tudo do nord 

oneet africsin. Vole. 11.-IV. and A t b .  fip and lllurtratio~. Size 11 x 7f. 
[Algicrr], 1896-97. 

h p i u  Chrler -Voya a dans la Grande-Bretagne. 6 vole (bound in 3). Size 
16 x 8. ~ d b y  Sir J. D. Hooker. Parti, 1820-24. 

Forrsrt, Thomar.-A voyage from Cdontta to the Mergui Archipelego. N a p  and 
IUurtrationr. Size 13 x 9f. Lodon, 1792. 

Hergt, @.-Me Nordlandfabrt den Pythcas. Map. Size 8) x 5). Hal1e-a.-S., 1893. 
Mutiar, Dr. 0. F. P, rm-Beitriige zur Etbnographie und Spraahkunde Amerika'e 

z d  Brsailienn. Band I. Map. Bize 8)  X B}. Leipzig, 1867. 
-Xont.ndm, 0. H.-*aide du vo agour en Crimde. M a p  and Zlldratiow. Sizo 

74 x 44. Plssmted Sir J. 5. Hmkar. Odeaw, 1834. 
XWer, Dr. H. [Editor].-Al-HamdAnf's aeographie der Arabhhen Halbinsel. 2 vole. 

[Arabio text and notes only.] Size 94 X 6. Ilcydm, 1884-91. 
[ X U r ,  8slorms.]-Vorhandolingtm over de natuurlijke gewhiedonie der Neder- 

landecho Overzeesche Berittin en . . . uitgogeven . . . door C. J. Temminok. 
HI.] Land- en ~o lkedunde ,  dmr Rlomon YUller. [Plakr otdy, j a r  

m1uing.1 8he 13 x 19. Pruented lq B l d  lV. J. Alt. N.P., 1844. . 
Ia~igation.-The aafegarde of reylera, or Great Rntter. T m ~ n t e d  . . . by Robert 

Norman. 1Voodculr. Size 8 x 6.- Prawnfed by Mr. H. Pafa %napson. 
London, 1590. 

Havigstion.-The Butter of >he een. . . . [Tranelated by Robert Copland.] G h  
5) X 4. London, [ciro. 15601. 

Pm , W.-A . . . discourse of the travel8 of Sir Anthony Sherley, by sea and ovcr- 
t n d  to the Penian Empire. Size 8: x 7. [MS. wpy of the editionof] London, 1601. 

Purehas, Barnuel.-Purohsa hie Pilgrimage, or, Relations of the world, and the religions 
obeervod in all agee and places. . . . 4th edition. N a p .  Size 13) x 

1626. 
Vernon-Haroourt, L. F.-Riven and oenale. 2nd edition. 2 vole. Ma 8,  &tiow, 

and Xlldratwnc. (Rcjord, 1896. 

HAP. : 
Ilcheuchmr, Johmn Jacob. Nova Helvetim tabula geogrsphiaa. 2 eheeb. 1712. 

NEW MAPS. 

r n 0 P E .  
Arutrin. Freytq. 

G. Freyteg's Towieten-Wanderkarte der Dolomiten. h l e  1 : 100,000 or 1 inoh 
to 1.6 etat. mile. 2 sheote. Vienna: a. Freytag & Berndt, [1907]. Prim 2nc. 
d r M  Prsrcnted by fhs Pwblkhcr. 
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Arutrir. B.aalik. I 

Siedelnngskarte der polahhen Weatbemkfdon vom Jahrc 1900. Geseiohnet roo 
Erwin IIenslik. Scalo 1: 150,000 or 1 inch to 2.4 sb t .  milw. Kultar- und 
Volkedichtekarten der poloniachcn Weatbeekiden. Yon Erwin Hanolik. Scale 
1 : 600,000 or 1 inoh to 9.5 stat. miles. Yekmlnm Mitteilungen, Ersenmngsheft, 
No. 158, Tafeln 8 u. 4. Gotha : J t l~ tua  Perthea, 1907. Prswnted by the Publiahar. i 

England and W.lm OrdnrrnooEnmy. 
Bbeet. p o b W  by the W al the Chdmmoe Survey, h thampton ,  
from November 1 to 80,1907. 

4 m i l a t o l i n o h : -  
( l oun t~  Diramm, showing Civil Parinhw, with a table of their areas. Breoknook- 
shire. Prim Gd. 

!2 milee to 1 inch :- 
Large-eheet mriee, printed in colonre, folded in oover or flat in eheeta, 12. 
Prlos, a paper, 1r.M. ; mounted on limn, 2s. ; (MYRtd in  wdiona, Ib. 6d. 4. 
1 inoh (third edition) :- 
In outline, 104,110, 123,156, 157,207,359. la .  sad  (engraved). 
With hille in brown or blsok, 102, 103, 101, 110, 157, 189, 207, 359. 16. each 
(engraved) 
lZurgssheet series, priuted in mlourn, folded in oover or flat in sheets, 112. P h ,  
on yoper, la. 6d. ; mourrtsd on linen, 2r. ; mounted i n  recliua*, 28. Gd. 

6-W-County Maps (6mt revision) :- 
-hh, 21 am., 28 (N.w. 8nd N.E.), 8.E., 36 N.B., 37 N.W., 41 B.W., 42 H.W., 
44 s . ~ ,  45 N.w., 46 s.~. ,47 ~.w.,a.r.,s.m., 48 8.w. (56 8.r. and 56 N.x.), 58 N.w.. 8.. ., 
54 n.o., aw., as. (56 n.m. and 52 as.), 57 aw., 58 r.w., 59 aw. Grnwrl l (7  N.R 
und 8 N . w . ) , ~  8.&, (8 N.W. and 7 N.E), 8 8.W., 10 N.W., N . E ,  8 W., 11 8.W. (13 B.W. 
and 19n.w.),138.~., 14~ .~ . , 15~ .w . ,8 . s . , 16  ~.w.(18a s.s.and18 s.w.),(19 ~ . w . e n d  
13 O.W.), I 9  B.W., 8.E, 20 E.W., 21 H.W., BE., 22 N . W ,  N.H., 8 . W ,  !4 E., 21 8.E, 25 E.W., 
26 N.w., N.U. 27 N.W. B.w., B.E., 28 N.. ., B.E., 80 B.w., 82 ~.m.,S3 N.w., 8 w., 85 N.w., 
N.B, B.W..S.E., 86 N.W., 8.W" B.E., 87 B.K., 38 N.W., 8.W., 43 N.E, B.E, 41 S.W., 45 N.W.. 
d.& , $2 N.E., 5 i  N.W. Dl l0Mhh .  117 N.W., 123 N.E., 124 8.W. L i n o o l ~ h i n ,  98 N.R, 
YO N.E., 81 N.E., 8.w.. E.E., 52 (N.w. and s.w.), 49 N.E., 61 saw., e . ~ .  Pornbrokerhire, 

' 

12 s.w., 19 N.W. Yorbhirr ( M t  B~virwn of 1891 Survey), 2R7 N.E., U.E., 238 ti.w., 
S.E.,25ON.W.,N.E,B.W.,2618.E.,26'~S.E.,279N.E. 1 8 . 4 .  

2,3,4,7,8,11,14,1! 
13; LXXXI. 1, 9. h c r a h i n  
CII. 3 ; CVlI. 12, 16. Lincohhim (First Ilcvision), X. 1, 3, 4 r . N .  2, :{, 4, 5, 9, 
IS, 16; XII. 1, 2, 3, 4, 5, 6, 7. 8, 9, 10, 11, 1'4, I:;, 14, 15, 16; XII t .  5, 6, 9, 10, 12, 
18, 14. Norfolk (First Revision), LI. 15, 1G; LII. 13;  LYII. 4, 16; LXIII. 1. 2, 
4, 5, 0, 9, 13 ; LXIV. 9, 13 ; LXV. 5 ; LXXV. 1, 3, 4. Pembrobshire (l4'imt 
Revision), IV. 9, (11 nnd 12), 15, 16 : IVa. 12, 10 ; VIII. 4, 8 ; IX. 3, 5, 6,7, 8. 12, 
16, 16; XXII. 8 ;  XSVII. 1, 2, 3, 4, 5, 6, 7, 9, 10, 11, 12, 13, 11, 15, 16. Baffolk 
(Fitnt Revi~ionl. LXXXYIII. 10. Yorbbim (First Reviaion of 1891 Murve~). 
~ U X X X .  1, 13;'CCYYXL 5, ti, 7, 8, 10, 11, 1'2, 13, 15, 16; UUYYXV. 1, 2,-5, 
4, 5, 6,7, 8, 9, 11, 14, 15, 1G. Ss. eaah. 
(E. Stunford, London Agent.) 

England and Wrler. Oeologiod Bmey .  
4 mila  to 1 inch :- 

New aoriee, printed in coloure, ~ l i d  edition. Shcota: (5 and 6), Lancaater, 
Preeton, IVigan, Sonthport, and the Isle of Man. Drift edition, alreet 16 : Cem- 
bridge, Colclleeter, Ipewicli, eto, Prim 2s. 6tI. 

1 inoh-Map :- 
Sow mien, wlonr printed. Drift edition, ehwt %st: IIenley-on-Thamee, 
Prim 16. Gd. 
( E  Gtanfwd, London A@.)  
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&gland-london. Bartholomew. 
Handy Beferenoe Atlas of London and Bubwbs. By J., G. Bartholomew, r.8.a.s. 
Edinburgh : John Bortholomew & Co., 1908 [1907]. Yriee %. M. net. Prcssn(ed 
by the P l b b l ~ .  
Altlrongh many of the plates of this atlan have appeared before, a considerable 

amonnt of time and labour hse evidently been s ent on their revision, and the m u l t  
is a decidedly usefnl little 8 t h  of London for landy refereow. A special feature is 
the sxoellent index given a t  the end. In some diatriota further revision in still 
neceanary to bring the mapa up to date. 
Europe-calm. Pr0yt.g. 

(3. Freytag's Automobil- and Badfahrer-Kartcn. Saale 1 : 300,000 or 1 inch to 
4.7 stat. milea. Bheeta: 9, Provinz Sacheen, Brandenburg: 30, Erain uncl 
Kustenland. Vienna: G. Freytag & Berndt, [1907]. Price 1 . 3 h .  each I'rc- 
senled bv the Publisher. 

Frenoe. Vallot. 
Environs de Chamonix, extraita de la Carte du mawif du Mont Blanc, exdcnte' par 
Henri Vallot et  Joseph Vallot d'aprb leu- triangulatione ot lev& snr le terrain. 
&kale 1 : 20.000 or 3.2 inohce b 1 stat. mile. Parin : Henry Barrkre, 1907. Prcsenled 
by the Pullislrer. 

This map of the environs of Chamonix forms part of an entirely new eurvey of 
Mont Ulano and the immediate neighbouhood whioh during the t few yeem has 
been csrried out by the nuthore., end thc reaulta of whioh it is i n b n a  to publish on a 
1 : 20,000- ale map, consisting altogether of twenty-two sheets, ne eoon as the work 
upon tho ground ia oompleted. In  general appearanw this sheet resemblee one of the 
Swine Government Survey, bnt is on a larger s d e .  Contour-linea are given a t  intervale 
of 20 metrea-on the land i l l  brown, nnd on glaoiorn in blue. Roads, rockwork, and 
lettering ere in b h k .  In addition to tho contonre which are numbrod iu brown, many 
ahnolute heighb are given in ble* 5gurea Care has been taken to diatinguiah by 
symbolr the breadth and general aharaoter of the roads and tmake. In this edition, 
whioh in provisional only, the wooded lande are not indiaa td ;  but this will bo dono 
later on. The b i s  of the ma in a aaroful trian nlation, undertaken by MM. IIenri 
and Joseph Val104 and altogetlor the work is oneofcouiderable merit and imporhoe. 
s w a m .  Bvdgs r  Oeologkka Underriikning. 

Sveriges Geologieka Undemiikning. S a l e  1 : 50,000 or 1.8 inch to 1 stat. milo. 
Sheets: Scr. Aa, Nos: 123, Jiinkoping ; 134, Bvinhult ; 137, Vi tervik  ; 140, Uox- 
holm. Btookholm : Sverigea Ueologiska Unterrijkning, 1905-1907. Predsnfed by 
the S d h h  Qadogical Irrtitute. 

MIA. 
Indian C+overnment Ilprvrp. Burveybr-General of India. 

Uengal and Central Provinoos S a l e  1 in011 to 1 mile. Gheeta: 6% parts of 
distriota I'daman anti Ranchi (hngn l )  and Snrguja State (C.P.), 1907. W2, 
parts of diatricb Pnlnmau and Hazaribaglr, 1907. 170, pert of drstriat Darbhmga, 
1907. 184, district Manbhum, 1907. 208, parts of districts So~lthnl Purganas, 
Manbhnrn, and IIanaribagh, 1907. 210, rtn of distriota Manbhum, Uurdwnn, 
and Bank- 1907. 211, districts Manbgm and Uankura, 1907. 213, parts of 
districts Yanbbum, Hsnknra, Midnapore, and Singhbhum, 1907. 237, parts of 
dbtricta Hurdwsn, Uankura, and Birbhum, 1907. 238, parts of districts Uankora 
a r ~ d  Burdwan. 1907. 259, part of distriot Bankhorn, 1907. 240, parts of districtn 
Uaoknra and Midnapore, 1907. 261, parts of distr~ctn Ilurdwau and Bankura, 
1907. 262, pa rb  of districte Bankura, Burdwnn, and Hughly, 1'307. 268, parts 
of distriota Midnapore and Unlnsore, 1893. 282, parts of districts Murshidnbad, 
Birbllum, and Nadia, 1907. 288, ports of districts Howmli, 21-l'organnq and Midna- 
pore, 1907. 289, parts of dintric n IIowruh, Elidnapore, and PI-l'arganan, 1907. 
306, p r t a  of diatricts Nadb  and Jesaore, 1907.-Bombny Survey, sclllo 1 inch to 
1 mile. Sheet 178, p r t e  of dietriota Dungarpur (Hajputnna Agency), Idar, nnd 
Badn, (Bombay), 1905.-Burma Snrocy, w l e  1 inoh to 1 mile. Shoeb : 194, parts 
of d~at r icb  Shwebo and Lower Chindwin. 1907. 206, parts of distriota Thayetmyo, 
Taungu, and Yemethin, 1907. 207, parts of districts Prome, Thapetmjo, and 
Taungu, 1907. 339, 513, park  of Southern Sl~an Stated, 1905. 506, 507, parts 
of Northcrn and Soathern Shun Staten, l!)W.-lhrrnn Survey, sc:\le 1 inch to 
4 miles. Sheet 93c, parts of Bnrma and the North and South Shan Staterr, 
1907.-Central India and Itajputana Survey, 1 inoh to 1 mile. Sheets : 149, parts 
of stntes Dungarpur (h jputana  Agency), Idar and Sadm (Bombay), 1905. 289, 
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t of state Jaipnr (Bajputana Agenoy), 1905. 318, parld of stater Jaiprv and 
&nli (Rqiyutane Agenoy), 1905.--CenLrsl Provinoea Survey. 1 imb to 1 mile, 
Bhoeta: 25, tb of distriats Beta1 and H d a n  abed, 1903. 102,124, 147, prt 
of district ~ E n d a ,  1907. Central Provboea and hem, 1 inch to 80 milee, 1906.- 
Madrar Su~vey, 1 inch to 1 mile. Sheeta: 78, pert of district Mymre (Yyeore), 
lW5. 102 and portion of 134, psrts of diatriota Tnmkur and Chitaldroog (Mymre), 
1:WD. 183, ~ L Y  of districta Chitsldmg and Tnmkur (Mysore), 1906.-Pnnjeb 
Sllrvey, 1 ino to 1 mile. Bheeta : 65, parta of dbtricta Mianwali and Mndarga rh ,  
1901. 284. perts of district F e r m p u r  and Faridkot State, 1906. 228, rta of 
dbtriota Fu-pnr and Himu. 1902.4ind Survey, 1 inch to 1 mile.  kt 53, 
dirtriot Knmhi ,  1906.-Levelr in Bind, 1 inch to 2 milee. Sheeta 26, W, 
districta Kanwhi. Larkhana, and Hyderabd, 1SOG.-Dietrict Sukkur. 1 inch to 
4 miles, 1906.-United Provinoer Survey, 1 inoh to 1 mile. Sheeta: 98, parb of 
diatriote Naini Tal, Pilibit, and Kheri, 1907. 12'2, parla of dintriola B.e-Bareli, 
and Unao, 1905. 130, parts of dirtriota Kheri and Bahraich, 1907. 131, 
of dietriot. Kheri, Sitapur and Bahniob, 1907. 132, pa& of dirtriot. 
Bahraioh and Sitapnr, 1907. 144, 146, part of dietrict Bahrsioh, 1907. 227, 228, 

art of diatrict Debra Don, 1907. Caloutta: Bweyor-General's OBBce, 1907. 
grs#dsd by llv Gsarshry of Slab/or India through the W i a  Ww 

Jlpm. h p d d  Q O O ~ O @ O ~  80m@J, Tokyo. 
Topogrephioel map of Japan. W e  I : 200,000 or 1 inch to 5.2 stet. milea. 
Sheeta: Kaaeda, SnrmmiseLi. Tokyo: Im rial Geologicel Survey, 1907. Pro- 
d s  by (*. ~ m p i ~ ~  G ~ W  s), ofpan. 

8iberi.. Ahn& md Khkponi~~. 
Carte gblogiqne de la 16 ion aurifire de la Memdja  D& par A. Khlaponin. 
&ale 1 : 84,000 or 1 inck to 1.3 stat. mile. Shebta : 1 and 2. Carte @logiqne 
de la region aur i f ie  de 24s. Dre& par E. Ahnert. Bcale 1 : 84,000 or 1 inoh 
to 1.3 s a t .  miles. Sheets: 111.-2, 111.-3, III.4. St. Peterabmg: Comite' G& 
logiqne, 1905M. Prsseilled by the Colnild Qcblogique, St. Peteraburg. 

ma& 
Afrioa. Butholomew. 

Gn t ra l  and Bouth Afrioa. By J. G. Bartholomew, r.n.o.8. Soale 1 : 5,000,000 or 
1 inch to 79 rtat. miles. Edinbnr h : John Bartholomew & Co., [1W7]. Pr&, 
wunted in d a  3. ad. P d W a a .  
A new odition of a w f u l  general map, with additions and aorreotionr to railway* 

open and under eonrtrnotion. Seven pbnr  of ports are given N inmtr For mme 
unexplained reaeon, hill-ahadlog ir given in the muthern part of the map only. 
U r p  Colony. T o p o g r e p ~  Lotion, h n e r r l  llkff. * !  Colony. Reoonnoieeenoe Seriw. scale 1: 250,000 or 1 inoh to 3 9  stet  

m m. Sheeb : 1%A, Warmbed : 128-G, Little Bnrhmanland ; 128-L, Stryden- 
burg. London: Topogre hioal Section, Genoral Staff, War 05% 1907. I're- 
amtd t b  mrectm 01 Qiiitav 0prat.w. 

Congo Bate. , bb&gna 
Carte de 1'Etat Ind6pendent dn Congo. Scale 1 : 4,000,000 or 1 inoh to 631  stat. 
miles. Brnseeb : J. League  & Cie., [1907]. Prics l.50fr. 

Zgypt. Ilurmy Deputment, hiro .  
Topogra h i d  map of Feynm Province. h a l e  1 : 10,000 or 6.3 inohos to 1 stat. 
mile. ~ i e e t a  : 8.r 11-1 and 12-1,13-2, 14-2, 15-2, 18-1. 8.W. 11-1,12-2,124, 
12-5, 12-7, 13-1, 13-5, 134, 13-7, 15-8, 13-10, 14-7, 14-8, 14-9 and 10, 14-11. 
14-12. Cairo: Survey Department, 1907. Prswnbd bgr Ute Director-Gemwol, 
6uroey DeparlcReRt, Cairo. 

001d awt.  enseirberg. 
Ma of the Gold C d  Pnblished by the authority of Sir John Piokemgill 
Edger ,  x.o.M.~., Governor, under the direction of Major F. G. Gnggisberg, 
R..., F.B.Q.~., Direotor of Snrve a, Qold Coast. W e  1 : 125,000 or 1 inch to 1.9 
Itst. mile. Sheeta: ~cL-IE, Kibbi (K ebi) Edinbrv h and London: 
W. b: A. K. Johnston, 1907. P r h  2& td &. by Major P. Q. 
Guggi.bsrg, B.E., DinaOor of f i r m y e ,  Gold Ooart. 

Orange Biver Colony. Xolt. J and Cannon. 
Map of the Orange River Colony, compiled from reoent eurveya, disgrpmr,.nd other 
mlieble aoorces by A. C. Murray, ar., and Reginald &on, r.M.x.u.m. Bade 1 : 
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258,440 or 1 inoh to 4 rtet. mile;. 4 aheeta Johannesburg: The Drawing 
Oftloe, 1901. Prw&d by A. 0. Murray, Eq. 

An unmlomed ontline map, without hill-shading, rhowing farm boundaria, rail- 
w a n  minee, rirern, reed., and other uneful information. In ita compilation, beaider 
the personal obeemtione and snrveyr of Mr. A. (3. Murray, fann d i m s ,  and the 
m e y e  of railwa and mining engineen have been utilized, and the ms h a  been 
completed from d e  degree sheeta published by the Bnrveyor-General of tge Orange 
River Colony. The prepustion and dmwi11 must have entailed a coneiderable amount 
of labour, bot tho ma will doubtleer be o f  greet mrvice. It  is in four rheetn, eaoh 
mewring 35 inohee ty 13 bohea 
R.nrrul. Mumy. 

Map of po$on of the Zoutpanrberg, rhowing the Meeaina-Seta dietriot. By A. C. 
Mnrray, O.E. W e  1 : 80,000 or 1 inoh to 1.3 stat. mila Johannesburg: The 
Drawing Omm, 1907. PraMnbd by d .  0. Murray, Esq. 
A blue print showing farm boundaries, mining claim bonndariee. dhvemrn'  right4 

roads, and rivers and wateroonntea, oom iled from farm rmrveys under the ruperv~eion 
of mining engineers, prcepecbn, and otters acquainted with the distriot. 

AmxBIak 
Dspt. of the Interior, Ottawa. 

Btanderd topographical map of Canada. Soale 1 : 250,600 or 1 inoh to 3.9 stet. 
milea. Sheeb: 1 N.W. and 1 N . e  Guelph, Ontario; 15, Cape Breton, Qnebeo. 
Ottawa : Deprtment of the Interior, 1 M .  Presented b~ tAs Depctrlment of the 
Inbrior, OUawa. 

O r n d r  Dept. of the Interior, Ottawa. 
Railway map of the Dominion of Canada h a l e  1 : 6,336,000 or 1 inch to 100 stat. 
Mea Ottawa Department of the Interior, 1907. P r d  by the D e p a r t d  of 
Us Int4?ior, ~ c o c r .  
Thin b a umful outline map giving, b mmna of the bolr and ooloan in whioh 

the l h w  are laid down, and by tables of  d h n o e r ,  o o m p E  information oonaemhg 
the railmy0 and railway systems of the Dominion up to date. Among the latter b a 
kble showing the lengths of linen oonatructed in 1906, and in another the length of 
dl the Liner in the pr-t year are given. 
(knd.. Dept. of the Interior, Ottawa. 

h p n  low in^ the eleotoral divinionn in Soothern Snaketohewan and Southern 
Alberfr So& 1 : 792,000 or 1 inoh to 12.5 stat. milee. Othwa : Department of 
the Interior, 1907. Prawntad by th Dsparfnsnt of the Interior, Ottalw. 
There mapa ahow the Dominion Eleatoral Diviaionq aooording to the Repremutation 

Aot of 1906. 
C W .  Dept. of the Interior, 0 t h ~ ~ .  

Map of Manitoba, Bsnketchewan, and Alberta. Scale 1 : 792,000 or 1 inoh to 18.5 
atat. miles. 3 rheeta. Ottawa: Department of the Interior, [19M]. f'rsren(ed by 
the DeparkRent of the Interior, Ottucw. 

QEBEBAL. 
World Reoh. 

Tektonieohe und ~iemologiecheUebersioh-te der Erde. Von Prof. Dr. Fritz 
Frech. Pslarnvlnna Mit(eilungm, Jahrgang 1907, Tafel 19. Gotha: Jnetue 
Perthen, 1907. Prarsnbd by t h ~  Publbhsr. 
Them two mapr -rnpany:Prof. Fr. Freoh'e paper, " Erdbeben nnd Gebirgsbau," 

in Pcterma~lna Milfedlungen for November lest. 
World. &rmrvorth. 

Harmaworth At la  and Gazetteer. Parb 28 and 29. London : The Amalgamated 
Preee, Limited, 1907. Pra'cu 7d. caah part. 
Them parta contain the following maps:-Part 28: Nos. 71-72, Ewt Hungary, 

Galicia, and the Austrian Tyrol; 167-168, United States (general map); 205-206, 
Western Awtralis. Part 29 : No. 75-76, Western Spain and Portugal ; 123, Borneo, 
Bnmatra end Java; 124, the Pliilippinc Islrndn; 191-192, South America, Bnre~l. 
World. Eondim. 

Hondine' World Ma , 1611, b Jodocnr Hondiua. Edited by Edward Luther 
Stevenmn, m.n., sn% J m p h  sincher, s . ~ .  Faosimile isaued under the joint 

No. I.-JANUARY, 1908.1 K 
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anepicea of the American Qeogrsfkal  &iety and the H u p n t o  b i e t y  of 
America, New York, 1907. Priae 5 15s. 

This map will be specially noticed. 

World. Bothaug and Zo0a.U. 
AtlanteGeo Boo ad nw, delle Bonole cittadine, del J. Ct. Rothaug e Y. Znoalli. 
Vienna : G .  Rytag & Berndt, [1907]. Prias 2.80 Cr. PremJud by the Pdlbher.  
A sohool a h ,  principally oonnisting of mapa of European wnntrien, although a 

few small-scale general ma e of other wntinenta are added. On the larger-wale maps 
relief is efectively shown !v a mmbination of vertical hachnring and oolonr tinting. 
The m a p  are olear, boldly drawn, and not overorowded. 

~ d m i n l w  ahortr  Eydrographio Deputment, Admiralty. 
Charts and Plans published by the Hydro,psplrio Department, Admiralty, during 
October, 1907. Pnumted by the Hydrographer, Admiralty. 

Hew Ch~rk. 
No. I d a  
3607 m = 3.0 Sootland, west ooant :-Sound of Mull, eastern portion. 3s. 
3669 m = 8.9 Sootland, weet ooeet :-Uig bay. 2s. 

156 m = 1.42 Sweden :-ViideGbod to Mdseskir. 5s. 
129 m = 1.42 Eweden :-Mdscnkii to Vinga. 5s. 

3667 m = 0.73 Sweden :-Nidingen to Tylii. %. 

86il m = ( ~ : ~ ) S w e d e n  :-Tyl6 to Vikeu, Halmntad harbour. 24. 

2550 m = 5.0 Unlted States, ea t  coant: Eant river end northern a p p m h e e  to 
Now York. 3s. 

8698 m = 0.48 Formom, north ooant :-Anran road to So 0 wan. 80 0 wan 
(Suao bay) 3s. 

128 m = 1.5 Japan, inland ma:--Channels between Bingo nude and Owohi 
jima. 3s. 

New Plans and Planr added. 

= Principal g m n p  of the CPngon archiplago. New Plan :-Sale 
mon islaudn. Plan added :-Entrance to Lagoon. 2s. 

991 m = 4.0 Japan. Anchorages on the oossta of Yem island. New plan:- 
Mombetau anchorage. 2s. 

Oharb Csnoelled. 
' No. Cancelled by. No. 

2854 Ireland, west want :-Tra- 
-. lee bay to 1,iscanor bay, in- 

cluding River Shannon. I - 
- - 

I'lans of Tarbert road and 
Foynes island on this sheet. 

1.56 Sweden : hlirbeakar to New chart. 
HBllii, inoluding approaches Y8derijw to MBeeakLr, . . . . . . 
to Kingnhamn. I 

129 Sweden: Hiino to Pnter- New chsrt. 

nostern and ap n'aches to Miteeskir b Vinga . . . . . . . . 129 Marstrand and ~fndesholm. 

Lakes Erie and Huron. Plan 

I 
678 North American lakes :-) 

I - 
- - - 

of Port Huron on this sheet. 
2376 Hnrbours in Formoea 

Plan of Suao bay on thin Plan of So 0 wan (Suao bay) on new chart. A658 
sheet. 

2.107 Plans in Russian Tartsry : 
I 

- - 
-Tumen Ula. 

128 Japan :-Channels 
' tween Bingo Nndn and Nada and Ozo- 

chi simn. . . . . . . 128 





Tnl-i-Shaln ; (46) The &+run gorge a t  tbe Sbrlu bridge; (47) The Shalu bridge ; 
(48) Between Sarkhun and Dopulan; (49) Bridge over Karun near Dopnlan; (50) 
Honw of Shahab ea Beltaneh at  Arclal; (51) Ardal; (52) View from the entranoe of 
the Tang-i-Darkeeh Warkesh gorge ; (53-55) Tang-i-Darkesh Warkesh : (56) The 
Zendeh Rud near Bisttcgun ; (57) Idahan-Tehran road near Lfahan. 
abina. Darbr. 

Fifty-six photograph of Southern Cbiangsu and Northern Chb-ohiang. China, 
taken by Major H. R. Daviee, 52nd Oxfordshire Light Infantry. PrsrsrJsd by 
Major H. R. Da&w. 
These photogrephe repmeut in a striking manner the oharaoterirtic soeney of the 

Yang-tzu delta, tu well tu the mode of life and indmtrien of the inhabitanb. Some of 
the views are penoramw. 

(1 and 2) Woodcn bridge; (3) Stone arch bridge; (4 end 5) Stone aroh bridge, 
Qrand canal ; (6) Tbree-uoh stone bridge ; (7) European honee-boat ; (8-10 Chlneae 
honee-boate; (11) Ferry-bat ; (12 and 14) Small cargo boate; (13 and 15) li ig osrgo ' 

boats Grand canal; (16) Wheelbarrow near Shanghai; (17) Wheelbarrow loaded 
with h t t o n  ; (18) Cormorant fiehem ; (19) Maohine for drawing np water for irrigation, 
worked by a bnffalo ; (20) Shed of irrigating mwhine ; (21) Cormorant inhem a t  work ; 
(22) Broken bridge ; (23) A typical village ; (24) Pagoda at  Ping-wn ; (25) A t y p i d  
big oreek ; (26) Typical saenery ; (27) A villa e ; (28) Fishing-nets ; (29) Naik Vlshnn 
Gaode, surveying : (30) Sifting oom ; (31-38)%ill.ge men and bogs; (8945) Village 
women and children; (46-49) Typioal scenery; (50) The "Hilb" 20 miles west of 
Shanghni ; (51) A typical big oreek ; (52 A typical village ; (53) Bridge over Grand 
canal near Za-m4n ; (54) Northern part 01 Ping-wu; (55) Enatern suburb of Ping-wn : 
(56) Ka-bing F u  from outside weet gate. 
Hew Zedand. m. 

Six photographs of the Great Tarawera Voloanic Bift, New Zealand, taken by 
J. Martin, Anckland, New Zealend. Pr~(~enkd by Dr. J. MGICMW Bdl. M.A. 
(1) Yount Torawern after eruption; (2 and 3) The White Terrace; (4) White 

Termoe eruption ; (5 and 6) The h n k  temoe. 

Hew I d a n d .  New Zealand Oorernmont. 
Forty-one photographs of the Southern A l p  of New Zealand, tsken by the New 
Zealand Government Tourirrt Department. Prwntsd by Dr. Maakinlorh Bdl, 
M. A. 
A beantifa1 series of photographr, recant1 exhibited b Dr. Maokintorh Bell a t  

a meeting of the Society on the oooaaion of t i e  reading o l h h  paper. Some of the 
glacier and snow views are very good. 

(1) Mount Cook from Mneller moraine ; (2) Mount Cook and Bt. David's Domc ; (3) 
Mount 8efton ; (4) Mount Seftou from Hermitage ; (5) Mount Sefton in storm clouds ; 
(6) The Footstool from Seeley rnnge: (7) Entrance of Hooker valley; (8) Mount 
Cook and the Hooker river ; (9) Looking up Hooker valley to La Perouse and Baker's 
Baddle ; (10) Ball hut from lateral momine ; (1 1) Mount Malte Brun from Constenae 
ghoier ; (12) Malte Brun range from Ball pam ; (13 and 14) Do 18 W e  and Minaret 
peab, with Ranfurly nnd Constance glaoiera: (15 and 16) Looking down Tarman 
glacier; (17) Looking up Tamman glaoier from Ball pass ; (18) Looking down Taeman 
glacier from Malte Brun ; (19) On Tasman lacier, ice-ridges ; (20-22) Head of Tanman 
glacier ; (23 MonnY Tanman and ~ilrer%orn ; (24) Bunnet, u per Tasman glacier : 
(25) CO land range and Lyttel glacier; (26) Top of Co 1 n n f p u ;  (27) Looking 
acros. $elcome Flat and Copland river: (28 and 29) f n  C!.o land valley; (80) 
Junction of Copland river and Architect creel : (31) The ~oo t s too~ ,  Yoorehoum range. 
and Copland pale; (32) Looking up Copland valley, Ryan's peak; (93) Mount 
Glorions, Copland ralley ; (34) Hwhstetter ice-falln; (35) Amongst broken iw, H d -  
stetter ioe-falls ; (36) Ice valley, Hoohstetter ice-falls ; (37) Minaret and de la &he 
from Hoohstetter ice-falls ; (38) [oe oave, Hwhstetter ioe-fah; (39) Mount Cooh ; (40) 
Blonnt Cook lillies; (41) From Fairy oove, Manapouri. 

H.B.-It would greatly add to the value of the oolleotion of Photo- 
graphs whiah haa been eetablbhed in the Xap Room, if all the Pellowr 
of the Boaiety who hsve taken photographs during their tiravela, would 
forward aopiw of them to the X8p Ourator, by whom they will be 
mowledged. Ehould the donor hsve purahamd the photograph., it 
~ b e ~ l o r r e i e r e n o o ~ t h e ~ o f t h e p h o t o g r a p ~ c m d h i r  
~ ~ g l ~  
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THE GORGE AND BASIN OF THE ZAMBEZI BELOW 
THE VICTORIA FALLS, RHODESIA. 

Introduction.-At the requat ofthe Counoil of the British Assooiation, I 
spent a few weeks in the summer of 1905 in examining the geological 
and physiographioel features of the little-known oountiy lying to the east- 
ward and eouth-eeetwmrd of the Viotoria Falls of the Zambezi river. My 
preliminary report on this investigation wee read at  the Johannesburg 
meeting of the Alleooiation in that year, and wne subsequently printed.* 
More recently, I have demlt with the geological resulta in a paper 
published by the Geological Sooiety of London ; t and I have described 
the oconrrenoe of stone implements, poeeibly of high antiquity, in thie 
part of the Zambezi valley in another paper, contributed to the Anthro- 
pological Institute. $ 

There still remain8 some geographical material that seems worth 
plaoing on record, though i t  ie admittedly imperfect of its kind. 

The primary objeot of my exploration was geological, and to this 
oonsideration all others were euborilinate. During the necessarily 
rapid traveraee, no time was found for strictly geographical work; 
and as the oharaoter of the oountry is such as to render acourate mapping 
peonlierly tedious and diffioult, I had to abandon the idea of producing 

* Abridged, in Natuw for November 30,1905 (vol. 78, pp. 111-114); and, fully, in 
Rep. Brifirh A m  for 1905, pp. 292301 (London : 1906). 

t Quart. Journ. Oeol. b., vol. 78 (1907X pp. 162-219, with map, and 7 plates from 
photographs. 

$ Journ. AnUlrop. It&&., voL 88 (1906), pp. 159-169, with illuatrationa. 
No. IL-FEBBUIBY, 1908.1 L 
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anything beyond a rough sketch-map.* It had been hoped that 
separate expert eseietanoe might be obtained for the topographical work 
of the expedition, but thie was not available in the event. Con- 
eequently, I can hardly do more than indicate where the repreeentation 
of the country on the existing maps ie incomplete or erroneone. I n  
cartography, as in most matters, i t  is, indeed, muoh eaeier to critioize 
than to oonstruot; and we ehall probably hare long to wait for a map 
of the region that will be accurate in detail. 

My eketoh-map here reproduced (Fig. 1) ehowe the routes that 
were traversed, and the approximate position of moat of the localities 
mentioned in the following notes. Aa the method and circumetanoes of 
the traverses have been elsewhore described,? this information will not 
be repeated. I t  will be adviaable, however, briefly to reoapitolate the 
ruling factors in the phyeiography and geology of the region before 
deecribing the present upect of its eurfece. 

The country to be dealt with ie a small portion of the vast 
South African plateau whioh haa been deeply notched by the erosive 
activity of the Zambezi and its feedera in their rapid descent towards 
the Indian ocean. North-west of the Deka rivor the whole area 
within the sketoh-map is underlain by a aeries of basaltio lava-flows, 
known as the "Batoka Baaalte," which are probably of Mosozoio age. 
The oourse of the Deka river ooincidee approximately with the line of a 
great fault-the " Deka fault "-which brinp in older rooke abruptly 
on ita eouth-eastern aide. Theee rooks conniet of aandstonee and shale8 
with coal-mame which I have namd the Wankie aeriee." On tho 
e o u t h w t  side of the Wankie coalfield, this aeries ie seen to rest 
anconformably upon the oldest rocke of the country, a very ancient 
metamorphic and igneoua complex. Where the plateau i,s still unbroken, 
these eolid " formations are generally overlain by superficial deposita 
of sand, ~leurface-quartzite," and other kindred materials, which are of 
much interest because of the evidence they afford for great changes of 
climate during comparatively reoent periods. 

Preview EapZ0ration.-The course of the Zambezi river from ib 
mouth up to the confluence of its tributary the Deka has been frequently 
traoed; $ and it bse twioe been followed up from the Victoria Falls to 
one of it8 main ecuroea5 But the routes deeoribed in pdbliahed travele 

I hnve trawd out my route in manuscript, by oompaas bearings and dead reokon- 
ing, to the wale of 1 inch = 1 mile ; but the r e e a  is unmtiefaotory, from want of points 
fixed with preohion. 

t Ibp. Britinh Adsmo.for 1905, pp. 292-296. 
3 The moet eyetematio geographical exploration of rccent date is that of Major 

A. St. H. Gibbon8 and his companions in 1898-1900, deffiribed by Major Oibbone in 
' Afrioa from South to North, through Marotecland ' (London : 1904). 

By Major Gibbons (supra &.), and by Colonel Colin f irding ( 'In Remotcat 
Berobeland.' London : 1905). 
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have all swung away from the river, either to northward or muthwsrd, 
for the spa00 of about 70 milea, between the Deka confluence and 
the Falle. For about 65 milee of this distanoe, measured direotly, the 
Zamben speeds tortuously in a rook-bound aiion through an exceeeively 
rugged wildernew, vigorously deeoribed by one traveller who entered its 

southern fringe, as abont the rougheet oountry in the world." * Much 
has been written reapeating the anomdone eigzegs at  the head of this 
aiian, immediately blow the Viotoria Falls ; but, owing to the di5onlty 

F. C. Selooa, in 'A Hunter's Wanderings in Afrios' (London : 1890), p. 10'3. See 
a h  further dewription on p. 107, 

L a 
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of eooene, very little information hee been forthooming with reepeot 
to any other part of it. David Livingatone, in his seooud journey from 
the Fab, in 1860, pined a glimpse of i t  in two phcee from the north 
bank; " and in 1870, Edward Mohr reached its brink from the eouth 
at a vaguely indicated spot eomewhere between the Matetai river and 
the Fa1ls.t 

It waa not until 1902 that the first steps were taken towards a 
ayetematio investigation of the Batoka Gorge " (the name that seems 
most fitting for the oaiion). In that year Mr. F. W. Sykes, who until 
recently held office under the British South Africa Company as Dktrict 
Commitmioner and Conservator at Viotoria Falls, traced the gorge 
oontinuoudy eastward as far aa the Tshimamba cataraota, and a h ,  with 
muoh Maa l ty ,  reaohed it at  two or three pointa between these cataracts 
and the confluenoe of the Karamba river, whioh lies Bome 36 miles east 
of the Victoria Falls. The report in whioh Mr. Sykos deeoribed his 
investigation has not been published; but by the courtmy of the 
Direotom of the Britiah South Africa Company, I waa provided with a 
oopy of it before starting on my journey, and by their further oourteay 
I am permitted to quote paaaages from i t  in the deeoriptions whioh 
follow. 

I t  wee to my inestimable edvantage that I waa grented the pemonal 
guidanoe and companionship of Mr. Sykee in my own investigation 
of the ooantry bordering the gorge on ita northern side; and I wee 
similarly aided in my later traverees of the oountry south of the Zamled 
by the local knowledge and lederehip of the late Mr. H. F. Glreer, 
who at  that time held the post of heistant Native Commissioner at  
Matetei. 

The singular aharaoter of the d o n  immediately below the Viotoria 
Falla lent support to the original idea of David Livingstone that i t  was 
a veritable craok arieing from a sudden rending of the earth's crust, and 
this idea has been reiterated by most of the travellers who followed 
him. It wee pointed out, however, more than forty years ago, by 
Sir Amhibald Gteikie,$ that the gorge had more probably been developed 
simply by the erosive foroe of the river itself; and this explanation was 
fully established by the evidenoe brought forward three yeam ago by 
Mr. A. J. C. Molyneux in the pages of this Journal 5 as the reault of 
his personal examination of the head of the gorge. Every part of the 
caiion that I viaited bore out the conclusion that i t  is a valley of 

* 'Narrative of an Expedition to tile Zambesi and its Tributaries ' (London : 1865), 
p. 308. 

t ' To the Viotorin Fall0 of the Zambeai ' (Eng. trnnsl. London : 1876), pp. 317518. 
In the prrt edition of hie ' Bmnery of Bcotland ' (London : Maomillan. 1865), 

p. 33 and footnote. 
$ "The Physical Hbtorp of the Viatoria F d , "  4~~47~. Jocrsn., vol. 1 (1905), 

pp. 40-66. 





FIO. 2. The first reach of the Batoka Gorge below Victoria Falls 
(before the railway bridge was built). 

(Photo by F. 1K Sykes.) 
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erosion; and I found e x d e n t  illnstrations, eleewhere deecribed,. of the 
mode in whioh the curions zigzags are developed, both in the main 
gorge and in its laterals, through the differential exoavation that ensues 
where vertioal planes of weakneae traveme the rocks. 

Tha General Aspect of the Qorge.-The Batoka gorge offers many 
attraotiona both as a spectacle and as a field for scientifio research of 
various kinds. My own investigation included only so much of the 
caaon as sufficed to assure me of the continuity of its geologioel 
atmoture, together with the main ontlinea of its physical eepect. 

The impreaaive perpendicularity of the walls in the upper reaohea 
of the gorge seems, at  firat sight, to render aacees to ita floor impoesible 
except by artificial aid (see Fig. 2); but even in this part there are 
receeees whioh are in varying degree practicable for descent. Thus 
in the eaetern angle of the chasm that forms the very beginning of the 
gorge, I managed, by slightly hazardous scrambling, amid heavy showers 
of spray, to reach the water's edge at  the aotual foot of the Victorie 
Falle ; and the easy pathway down the Palm kloof, the next eeetern angle 
of the caiion, is well known to all visitors. Thew ia, again, not much 
diffioulty in descending to the eastern side of the river at  the little beach 
.of white a n d  that lies within the acute bend south of the railway- 
bridge. Then follows a stretch of a few milea where the walls appear 
to be comparatively unbroken; but even in thie portion it ie probable 
that clefts practicable to the ekilled olimler will be found, for there is 
much intricaoy of detail in the clifi, in spite of the simplicity of their 

oontonr. 
As their distance from the Folk increases, the sides of the gorge 

become steadily lees eteep, owing to the more prolonged weathering 
which they have undergone, so that after the firat 10 milea or so ,their 
aepect is no longer conspicuously formidable. They are, however, still 
dangerous, becau~e broken at  interval by difficult &' kranzea," or belts 
of crag, often deceptively foreshortened when viewed from above, and 
partly hiddon by the growth of scrub on the slopes between them (Fig. 3). 
T h a e  crage mark the outorop of the massive basalb, while the inter- 
vening bueh-olad slopes conceal the bands of more perishable slaggy 
breccia which have formed the ancient surfaces of lava-streams. 

But the main obstaol9 to the exploration of the middle and lower 
parts of the caiion liea in the difficulty of reaohing ita brink amid the 
maze of branching ravines gouged out by the tributary streams, whereby 
the a n t r y  bordering the gorge is rendered untraversable. The Zambezi, 
in a rv ing  its low-level trenoh baokward into the great plateeu, has 
revived the erosive capacity of ita tributaries one after another as the 

"The Geology of the Zambezi Beein around the Batoka Gorge," Quart. Joum. Geol. 
&., vol. 88 (1907), pp. 187-192 
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beginning of ita gorge retreetad p t  their mouth, no that always the 
mature system of drainage above thin orit id point haa given plaoe 
to a very vigorom &' rejuvenated " syetem immediately belowiit. The 

-L 

S T -  

PIG. 3.-BATOKA QORQE, ABOUT 15 K I L E B  EABT-BOUTE-EABT OF TEE VIaPOEIA IIALU. 

(PAol4 by F. W. m.) 
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forwfolneea of thie rejuvenation is impressively demonstratad by the 
difference between the shallow valleys of the tributaries above the 
Victoria Falls and the gloomy chasms throngh which the feeders b low 
the Falle gain confluence with the Zambezi. The length of theee 
chasm ie a rough measure of the time which has ensued since the 
main gorge wan opened to their stream. Henoe, the farther we deeaend 
from the present head of the Batoka gorge the longer and more numeroue 
do the wbeidiary ravinee become, and the more thorough and intricate 
is the diaeeotion of the plateau. At last hardly a veetige of the 
unbroken plain ie left, and the oonntry for eome distance on both sides 
of the Zambezi ie a bewildering lletwork of craggy ravines and baeh- 
clad ridges, parched and deaolate duriiig the dry season and luhed 
with torrenta during the rains. 

The depth of the Batnka gorge increases persietently ea~tward down 
to ita krmination a few .miles above the confluenoe of the Matetai river. 
The plateau itself falle steadily in the same direotio~, but the descent 
of the Zambezi within its trench is etill more rapid. In faot, in the 
Viotoria Falls the river has only well begun i b  aative work, which it 
afterwards pursues relentleeely throughout the gorge ; and the frequent 
occurrence of rapids, with at  leaat one bold cataraot, presently to be 
d d b e d ,  ie euffiaient evidence that the deepening of the caiion ie etill 
in progreea At the Viotoria Fallo the chum, to mean water-lerel, 
ie 360 feet deep; a t  the 'aonfluenae of the Songwi etream, 6 milee 
below, the depth from the oreet to the floor of the gorge, according 
to my meeeurement by aneroid, ie about 460 feet; at the Chimamba 
oetaraote, some 20 milea farther eastward, abont 650 feet; and at  the 
Karamba oonfluence (see map, p. 135) about 800 feet. The level of 
the Zambezi at  Makwq* near the mouth of the Deka river, appeare 
to be about 1100 feet less than it8 level just under the Victoria Falle 
(me p. 135), eo that the river, in paeeing through the Batoka gorge, 
loaea in altitude thrice as much as i t  loaee in ita first plunge from the 
plateau. 

The enormous augmentation of the Zambezi toward and juet after 
the c l w  of the wet eeaeon. while deepening the water considerably 
even on the broad upper river, haa ite greatest effeot when the mile-wide 
stream is suddenly concentrated within the narrow confinea of the 
gorge. I n  some spots we eaw evidence of floods rising up to 60 feet 

.above the dry-mson level, beeidea covering the whole floor of the 
oeiion in places where the channel of the river during the drought 
occupies only one-eeventh of the total breadth of the floor. I have 

I have propod that Major Qibbonr' name Yakwa " be adopted for the place 
on the m t h  bank of the Zembed, a little above the Deka confluence, inrtead of the older 
name " Wankie'r drift," in order to avoid eonfunion with the well-known p h  on the 
railway, wme 35 milce dirtant (see Qunrl. Journ. Ued. &., voL 88, p. 167, footnote). 
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elsewhere discussed the potency of thia extrhme seeeonal variation* in 
producing the peonliar featuree thet characteriee the oaiion. 

The broad platforms in the bottom of the caiiou, dry during the low- 
water etagee of the river, are of oouree directly due to thia variation It 
is difficult to realize the spacioueneea of these platforms until one comee 
actually to traverae them, and then they seem indeed strangely di& 
proportionate to the shrunken river. 

It is, I think, from theae platforms that one gaine the most im- 
pressive views of the ceiion, for they provide standpoints well a n y  
from the impending walls, and therefore giving open vistas. Not that 
the sceuery of the gorge is possessad of much loveliness-usually i t  is 
stern, with a savage sternness. But there is that of strangeness in it, 
and of variety in detail grafted upon simplioity in outline, that gripe 
the imagination. 

However varied in foreground, the general features of the vbta 
seen from the flood-platform is always the same : rugged ledges of black 
baealt underfoot, with the opaque green river pouring swiftly along its 
narrow channel in a string of eddying ooils, and bursting tumultuonely 
here and there into white rapids; along the outer borders of the flat, a 
broad fringe of glossy black boulders, with here and there a patch of 
glaring sand, marking the flood-limits of the river ; behind the boulders, 
a narrow belt of trees in full dark-green foliage; and above, hemming 
in the view, the grim n~ety-brown or purple krantzea and alternating 
slopee, clad at the dry season with faded earub and trees, rising grandly 
up to the even edge of the plateau. 

Where the river deigns to follow the direction of the main fracture- 
lines of the rock, the vista remains for a speoe remarkably straight and 
r e a r .  But where the joints and other vertical fractures of the b l t  
lie athwart its course, the Zambezi swerves sharply to and fro in its 
struggle to cross the harder bamers, and the sides of the gorge are 
notched into zigzagging spurs that break down irregularly into sharp 
air6tes and pinnacles, often so complex and overlapping from every 
view-point that the eye is baffled by their intricaoy. In such pleaes--a, 
for example, just below the oonfluence of the Songwi (Fig. 4)-the river 
seems to plunge into a tangle of rock and disappear, and even from 
the crest of the gorge its doublings are hidden from view, so that 
patches of water gleam perplexingly from the depths in unexpeoted 
spots. The native report mentioned by Schule and Hammar,t that the 
Zambezi in one plaoe ran underneath the rocks, wae perhaps baaed on 
some such apparent disappearance of the river. 

I t  is in these sinuosities that the scenery of the gorge attains ita 
greatest diversity and interest; and these portiona also best deeerve 

01). 814pa cit. 
t ' The New Africa,' eta. (London : 1897), p. 41. 



BELOW TEE VIOTORIA FALLS, RHODESIA. 141 

detailed examination from the light whioh they throw upon the peet 
oonditions of the river. 

In ita minor featurn the flood-platform resembles the fo=eahore of a 
oraggy ses-ooast. T e r d  reefs and imgular boasea of rook, me- 
times high enough to form ialande a t  flood-time, roughen its surfaoe; end 
it ia deeply pitted with well-like 44pot-holes," ground smooth and true 
by the rock-drill of whirling tonenMriven stones. The amygdaloidal 
structure of the bea l t  is peculiarly favourable to the production of 

BIG. I.-= FLOOD-PUTBOBM I?A THE QCEQlD Om TBB MOUTH O F  
THBD BOHQWI, LOOKIRQ BOOTH. 

(PA& by cblonel P. w. Rhodu.) 

these pits, which, by their numbera and eke, are a striking oharaaterietio 
of the floor of the gorge in many places. The more shapely are circular 
in plan, and I measured aome that ranged up to 6 feet in diameter, and 
up to 12 feet in depth. At the time of our visit a few still held water, 
but most were dry, and sometimes contained a little eand among the 
round grinding-atones, along with delicate fresh-water shella which 
must have been either wafted in by the gentler onnent of the subaiding 
flood, or nurtured in the slowly evaporating watem of the pita after 
their 1 u t  filling. 
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Beeides theae "pot-holea," the flood-platform oooeeionally h o l b  
broad deep pools, ranging up to the size of a small luonntain tam. 
Suoh pools occur in most oases a t  or near the mouths of the tributaries, 
and the hollows which they w u p y  have perhaps been initiated by the 
oataracta whioh originally deacended from the hanging valleys " of 
them tributaries, being subsequently maintained and deepened by the 
annual flood-ecour. A pool of t h b  kind a t  the great bend near the 
Songwi b shown in Fig. 6. At the time of our visit i t  was about 80 
yards wide and 200 yards in length; a mwsive crag rose precipitously 
from i t  a t  one side to cr height of 30 or 40 feet, while on the opposite 
side it waa separated from the Zambezi by a low rock-barrier 60 yard0 
wide, against whioh wee banked a steeply sloping beach of white 
qnartz-sand that, like most of the sand-patohes of the gorge, gave out 
a sharp screech when trodden. The depth of ite dark watera at  the 

, foot of the crag was certainly great, but we failed to obtain a sounding. 
The streamlet from the side gorge of the Songwi trickled into the pool 
through a broad fringe of flood-carried boulders, but waa insufficient 
to balanoe the loss by evaporation, aa progreseive shrinkage mas shown 
by the series of water-ataim on the bordering rock. We saw a t  fimt 
numerous big fish and a crocodile in this pool, but they sank out of 
sight when we approached it, and the smooth gloom of ita surfme oon- 
traated strangely with the wild energy of the great river that roared 
near by. 

Sometimes a t  the mouth of a tributary the pool isreplaoed by a n m w  
water-filled inlet that runs across the flood-platform straight from the 
main river for some little distance up into the side gorge, as shown in 
tho sketch-plan, Fig. 8. Along with certain other features of the 
caiion-floor, t h b  is attributable to the fact that the Zambezi does not 
attain its high flood-level until toward the olose of the rainy season, so 
that the earlier ~petea  of its feeders in the Batoka country occur while 
the platform is still bare. Therefore, when a tribotary happens to have 
struck along a plane of easy erosion, it sinks its trench clear across the 
platform to the low-water ohannel of the river. Later, when the 
Zambezi rises to ita height, while ita tributaries are already shrunken 
and feeble, the main flood surges up far into the mouths of the lateral 
chasms.* 

I have no doubt that the animal and plant life that lies sheltered 
within the gorge and its branches would well repay systematic study, 
and I regretted my inability to deal with it. Always on descending 
into the caiion one was druck with the difference between the upper and 
the under world : the plateau, parched into seeming lifelessness by tbe 
long drought, enduring the full glare of the sun during the day and the 

- - - - - - - - - - - - 
This nppenrs a180 to be tho condition described by Chapman ae existing nt the 

oonflnenae of the awai river (*Travels,' eto., vol. ii. p. 192). His dewription pornled 
me greatly when I read it before visiting the gorge-country. 
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ohill radiation of the night, ita streams dry or merely trickling, and ita 
vegetation aere and grey ; the gorge, some hundreds of feet blow, full 
of deep 0001 ehadow in the daytime, and a t  night gaining warmth and 
ehelter from ita lofty bemere, its watem alwaye plenteous, and ita treee 
in full foliage. 

Indeed we may look upon the d i o n  es an inlet of the low country 
reaching b c k  into the plateau, and the investigation of  it^ fauna and 

810. 6.-BIG POOL OX THE FLOOD-PLATTOBY lX THE 0080E AT THB 
BONOWI CONFLUILIPCE. 

, (Pholo by CduRcl P. W. h%n&s.). 

flora ie likely to bring out this relationship. In its upper reaches we 
eaw no traces of the larger mammala except the baboon, but to the eset- 
ward of the Chimamba cataraots the hippopotamne frequents the river, 
and antelope of various epecies enter the gorge, though apparently they 
are not numerous. In  one spot only, opposite the mouth of the Nama- 
ruba river, we eaw the spoor of lion on a patch of eand in the caiion. 

The peauliar cloudy green colour of the river when viewed from the 
crest of the gorge, whioh has impressed most obmmera, is probably due 
to the preeeooe of minute organiems nurtured in the placid reaches 
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above the Falle. I t  is not noticeable until the watera are oonoentrated 
within their deep channel below the Fallrr, and is moet marked in the 
upper part of the caiion, becoming gradually lees oonspiouone in the 
lower reaohes. We may therefore suppose that the oolouring agent ie 
partly eliminated by the swift current and aerating rapids of the gorge. 

The great valley appears to loee ita gorge-like charaoter rather 
abruptly at  a few miles above the oonfluenoe of the Matetsi river, and 
thereafter the Zambezi flows for several miles through a more open 
valley, bounded on both sides by comparatively low and irregular hills, 
whioh represent merely the stump of the much-disseoted plateau. I was 
unable to reach the place where the ohange ~oooare, but on looking 
north-westward from the broad bar of rook and boulders that juts 
out into the Zambezi at  the mouth of the Matetai, I wuld see the 
broken edges of the high plateau converging upon the river from 
both sides within a few miles, while toward me they lost their definite- 
ness and retired as a background to the undulating lower country 
bordering the river. At the spot some 10 miles farther up, where 
I reached the Zambezi from the south (see sketch-map, Fig. I),  i t  had 
not yet left its profound trench, that showed as a clean-cut notch in 
the platsen. 

I t  is especially noteworthy that thie change in the shape of the 
valley is not dependent upon a change in the cbaraoter of the rooks, 
for the basalta are continuous right down to Makwa, the eastward limit 
of our journey. The lowering of the wuntry near the river seem to 
be due, as will preeently be shown, mainly to the erosive energy of 
several important tributaries, which, daring the long interval since 
their low-level drainage was established, have carved out overlapping 
basins, and have left few remnants of the original plateau in the 
vioinity of the main river. 

Sugyeeted Resetvation bf the Babka Gorge.-The excellent policy of the 
Governments of the United States and Canada in reserving h o t s  of 
natural grandeur or peculiarity from settlement or from proprietary 
rights of any kind, and in stringently protecting the wild life of such 
tracta, is now so well recognized and so widely adopted i n  our oolonies, 
that i t  is needless to discuse its advantages. This polioy hae, I believe, 
been already applied by the Administrators of the Britieh South Afrioa 
Company to the immediate surroundings of the Victoria Fella ; and i t  
should, in my opinion, be extended to cover the whole belt of country 
bordering the Batoka gorge and eastward up to the mouth of the 
Matetrri river. 

The tract is not one in which minerals of eoonomio value are likely 
to occur ; the natives within its preoinota are very few ; its agrioultural 
capabilities are slight compared with those of th'e vast adjaoent areas 
that still await settlement ; and its extreme ruggednees, while rendering 
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it unattrsotive to the sportsman, might long give shelter to the animals 
that inhabit it, eepeaielly to the hippopotamas. The inorewing resort 
of tourists to the Viotoria Falls opens the prospect that the gorge will 
before long be included in some " grand tour of the Zambezi," and i t  
ie therefore advieable that the oonntry should be protected before private 
righta are aoquired, ae elmwhere hae ooonrred, that might be diffioult 
afterwards to annul. 

I am fortunately able to add that, through the willing co-operation 
of Sir Lewis Michell, this enggeetion haa already been brought before 
the Direotore of the British South Africa Company, with favourable 
reedt;  and I am informed that steps are being taken to bring it to 
praotical effect. 

It would not need much labour to clear some rough traoks through 
this pathleee country, by which, at  any rate, the upper part of the 
gorge might be made quite eaeily acceeaible. The leisureIy visitor might 
then find pleesare end intereet in ita wild mnery, whioh contrasts so 
sharply with the p h i d  aspeot of the country above the enohanting falls. 

Dmption of Parlidar Porfiona of fb Qorge.-From the ehape of its 
wdle, we may infer that all the upper portion of the gorge, for many 
miles, has been dug out nearly to ita preeent depth by the deeoent of the 
5E from the lip of the plataau either, ae now, in a eingle grand 
plunge or in a sucoeesion of cataracts so closely onneobd as to have 
p r a o t i d y  the effeot of a single fall ; and that the deepening which has 
einoe eneued, and is still in progress, has been of eeoondary ooneequenoe. 

If the d o n  hed been excavated graduelly,'one ahould have found the 
mooeesive stages indicated by ledgee or terraces high above the present 
stream, whereas in the parta examined hardly any trace of old river- 
t e r n  was seen, the elopes, as s h o p  in Figs. 3 and 7, being generally 
regular from oreet to floor, except where the neual trap-like features 
have been developed in the beealtic lavm by subaiirial weathering. The 
only pleoe where a definite ehelf was noticed within the maon was 
between the acute elbows of the river just below the Chimamba ootaracta 
(see left-hand aide of Fig. 9). This shelf was inaccessible to me, but i t  
appeared to lie 60 or 60 feet above the dry-season level of the Zambezi. 
I believe that it marks the prolongation of the thick bed of denee basalt 
aoroee which the river now plunges at  the lower Chimamba cataract, 
and that i t  is due to the reowion of thie powerful caeoade. 

Of the frequent splitting of the river into separate branches in ita 
preoipitone deecent, just as i t  is now divided by the islands on the lip 
of the Viotoria Falls, there are indications in several parta of the gorge. 
Theee conditions have prevailed wherever the river has crossed any 
belt in whioh vertical planes of structural weakneee are numerow. Ita 
waters iu such p1sc.e~ have eimultaneously oarved parallel or interleoing 
trenohea alnng the several planes, until the more rapid reaession of 
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some partioular trenoh hes again colleoted the river into a single 
channel.' Where this hes marred, the sides of the gorge are divetd6ed 
by high pinwles and ridgee, eeparated from the main oreet by deep 
preoipitoua notohea and troughs whioh are the wlim of the abandoned 
channels. 

There is a readily acoeesible example of t h b  eubsidiary aoulptnring 
in the zigzage below the Victoria  fall^, only about a mile mth-east of 
the hotel, a t  the end of the aeoond spur on the western side of the river. 
This spot attraoted the notice of several of the early travellers, and is 
d d b e d ,  and embelliehed, by Ho1ub.t Here, the true brink of the oaiion 
ie rendered inaooessible for 600 or 600 yarde by a etatipwalled twncb, 60 
or 80 yarde wide and 80 to 120 feet deep, whioh outa off a narrow ridge 
along the rim of the main gorge, ae &own in the birde'-eye view Fig. 6. 
The northern pnd of this ridge rhea perpendionlarly in a flat-topped 
kopje to the general level of the creet-be, but the remainder of it ia 
irregularly broken by tranewree gape, and ie terminated southward by 
a eharp ewerve of the trenoh which then ende aa a hanging valley " in 
the wslle of the d o n .  

The peninaulse below the Songwi aonfluenoe 6 miles from the 
Viotoria Falls show andogone feetures, softened and modi5ed, however, 
by their much longer endarenoe of mWrial weathering. 

I t  wse at  the mouth of the Songwi that we firat deeoended into the 
gorge in our journey eaatward. Mr. Sykee had previously explored 
this y l m ,  and gives, in hi unpubliehed report, the following graphio 
deacriptiou of the ciroumstanoee of hie firet vieit :- 

a &  With- the exception of two old men, Namakabwi and Kalonga, the 
natives profeeeed entire ignorance of all detail8 necessary to d t  one in 
viewing the gorge from caneecutive points, eo that it wae only after 
constant checks and muoh labour that theee were ultimately reached. 
. . . The bngwi  is a lively little stream with deep poole, heading from 
the great open pieoe of country below Makoni's kraal. Following 
down ita right bank dong o welldefined traok, and leter on b m o h i g  
away etill further to the right, the gorge is reeohed in about %mil-. 
. . . The pioture as presented from above [from the creet beyond the 
Songwi] ie a striking one. Coming down a long straight reach with 
rapide ehowing up white here and there, the river entere into a perfect 
maze of intricate windings meed by promontories and buttresees of 
rook jutting outward from either bank, with island kopjes in tho middle. 
One hse to look more than onoe to discover what oonree the river mtually 
follows. . . . With Namakabwi ae guide, we deeoended by a zigzag path 
tho towering f w  of the gorge wall [in a receae to the right of the 
Songwi oonfluence]. Huge maesee of overhanging rock, seemingly on 

Cf. A. J. 0. Molpneux, Gags. Jomm., vol. 86 (1905), pp. 51-53, 
f ' Beven Peen in both Africa ' (Engl, trsnal. London : 1881), vol. 8, p. 188. 
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the verge of toppling over, were peaeed during the dement. When about 
three parta of the way down, Namakabwi, the Old Man of the gorge, 
pointed out a cave partly hollowed out by nature and partly by hand. 
During a portion of the year when the water ie low, he oconpies this 
plaoe, living on the different varieties of finh to be found in the still 
pooh adjoining the main stream below. . . . Deecanding into the gorge- 
bed, we olambered over huge basalt boulders worn by the action of 
the water to a glassy emoothneee, aoroea patohes of fine white sand, 

PXQ. 6.-BIBD'B-EYE VIEW, BEOWXNO AN ABANDONED CHANNEL OX THE 
OBEST OF THE BATOKA OOBQE, 1 MILE SOWTE-EABT OF VICI~BIA 
FALLB HUl'EL. 

finally reaching the edge of the river. Here i t  oomee rnshing down at  
n great pace, swerving off a t  a tangent on meeting an oppoeing wall, 
thenoe, after swirling, eddying, and boiling, in a couple of hundred yards 
it ie forced baokward in an opposite direction to ita original ooum, end 
finally disappears round the oorner of a perpendicular wall towering 
upwards nearly 600 feet. . . . This looality waa a favourite place of 
rehge in the old days." 
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The tarn-like pool on the flood-platform at thie place ha8 previously 
been demribed (p. 142). At the time of our visit, in July, we fonnd the 
Zambezi pent within a dty-eeeeon ohannel that narrowed a t  one spot 
to e width of not more then 30 yards, while ita flood-bed wee fully six 
times thia width. 

From the bottom of the gorge we obtained aoaeee to the ravine of 
the Songwi, and pushed up ita boulder-strewn bed, or through the denee 
wooded tengle thet orowded the narrow space between its impending 
oliffi. But after abont a mile, our progreee wee barred by a preoipiae 
which in the wet -on mnet support a magnificent w a d e ,  of abont 
80 feet, falling into e deep pool. The evaporating water of the stream 
had oovered this preoipiae with a thick oushion of tufa, which was 
spongy with moisture and supported a rioh growth of mow and fern, the 
brightneee of whose verdure wee e n h o e d  by the eombre hues of the 
shadowed pool below and of the basalt cliffs above. On our way, we 
had found the remains of a young orocodile, a couple of feet in length, 
whoee broed head waa firmly wedged between two rounded boulders on 
whioh i t  had lost its grip in mawling up the gull y ; and the forbidding pool 
under the green-ourtained cliffs looked a fitting shelter-plaoe end nureery 
for enoh reptiles. 
. During his previous journey, Mr. Bykes had worked along the edge 
of the gorge eeet of the Bongwi, but had found hie progreaa impeded by 
numerous deep ravines. In hie report he mentions that "at Ohisonsi I 

[near the mouth of a tributary of thet name] the gorge-walls shelve 
downward lees abruptly than formerly, in plaoee rendering aooeas to the 
river from above oomparetively easg ; " and that between Chieonsi and 
Mavangu, the river beoomes exnaperating to follow owing to ita )harp 
curves and generally sinuous ooume, and the exoeptionally rough 
oountry to be traversed." From the different arrangement of the 
tributarydrainage on the eouthern side of the river, to be presently 
deeoribed, I am inclined to think that a somewhat less arduous route 
would be found if the gorge were attaoked from that side. 

We swung away northward to avoid this broken ground, and bore 
back to the crest of the miion again at the mouth of a ehort impermanent 
stream, the Mavangu, about 11 miles east-south-eat of the Bcngwi 
Here, a t  a plaoe called Byakowi by the natives, the river holds a straight 
eastward couree for about 3 mile, beyond which, in both directions, it I 

ourvee sharply out of sight. The gorge, as shown in the photograph, 
Fig. 7, ie remarkably trench-like and regular, with an even sky-line 
of plateau beyond. Ila width from crest to orest, if my measurement 
with a range-hder be tretworthy, is approximately 400 yarde. 

On leaving the Mavengu, we again swung round the diaaected 
oountry and intercepted the Zambezi next at  the Chimamba oataraota, 
about 8 miles farther eastward. A t  thia point the river, after having 
demribed an irregularly angular loop to the eouthwerd in ita general 
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eeeterly ooum, is making baok to the north. Mr. Sykea bad previolmly 
eeen samething d the intervening oountry, having camped on a small 
stresm oalled Kasya near the gorge, about hdfway between f3yakowi 

PIO. 7.--BA'10KA OOBOm KEAB THC COH?LWIGRCE 01 THE MAVANOW. 

(Photo by P. W. Syku.) 

No. TT.-FEBRUARY, 1908. ] Y 
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and Chimamba,. and he writ- From h s p  to Chimambo is about 
8 milea In  between  are^ the Sililevu mpide and a motion of very brokem 
amntry, eo that only a glimpse of the river in ita serpentine oourae arn 
be obtained here and there." 

Chimamba ie the more easterly of the two apota previonaly mentioned 
as having bean visited by Livingstone in 1860. He diverged from hie 
homeward mute along the northern plateau on the native report of a 
waterfall in the gorge called L6Mobmba, or loamla," the d&cription 
of which aeemed to promiee eometbing grand." But, with tbjmemory 
of the V i d r i a  Falb freeh in mind, he was dieappointed :zLL When we 

FIG. 8.-BKETCH-PLAN OF !FHE BAmKA OOBOE AT T'EX CCHIYAYBA CATABICIB. 

Tbe rrtct-.m U the dry moon Ir ahown In Mack. 

looked down into the cleft in which the dark-green narrow river atill 
rolls, we eaw, about 800 or 1000 feet [about 650 feet, eee p. 1391 below 
us, what, after Maai-oa-tnnya, seemed two inmgnifimt cataracts" t 

Insignificant in  height, it ia b e ;  but when one atancle on the brink 
of the lower cataraat and aeea the wbole volume of the greet Zhmbeti 
oonverging into a single pas8 only 50 or 60 feet in width, ehuddering, 
and then plunging for 20 feet in a maaaive ourve that meme in its 

Thie-wd hsr been transliterated Chimamba in accordance with the m1a of the 
R.Q.8. The author, following the cnrtom prevalent in the oountry. wrote of Tehi- 
mamba in him previouo papem. The same alteration has been made in the nnme~~ 
Trhisa~i,  Tehitrhigamba, eto., whioh nppear later in the paper. The r has nlao been 
changed to r in Znmhem, Qwemnnsi, eto. 

t 'Narrative of an Expedition to the Znmbesi,' eta, p. 308. 
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imp& oieibly to tear the grim baoaltio rooks aeunder, one learns 
better than from the -- 

feathery epray-fane of 1 
the Victoria Falla 
what foroe there ie in , 
the river, and one I 

wonders no longer at  cd 

the prof'dity of the I 
--- 

gorge ! I 
8' 

I will quota Mr. 
Sy kes'e demription of 
t h e  eu r ronnd inge .  
" T h e  C h i m a m b a  
rapida are eitnated 
jnat above the jnnc- 
tion of the Mamba 
river with the Zsm- 
b d .  This etream, 
when running, flow6 
from a north-westerly 
direction through a 
ateep gorge into the 
main channel. From 
the point of the pro- 
montory formed by 
the Mamba inlet and 
the main river a com- 
manding view opens 
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1 up, embraoing the 
alnggieh watere above 
the rapidr, then the 
rapida and aataract, 
and toward the eeet a 
long reach with ieleb 
and broken water, ter- 
minating in the in- 
evitable oorner (me 
eketoh-plan, Fig. 8,. 
and panoramic view, 
Fig. 9). 
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the main gorge fiom the 8011th side of the promontory, a steep and 
arduoae olimb brings one down to the upper portion of the gorge- 
bed of smooth shiny bouldere, which at  high weter ia covered with 
the flood. On in front the river, after tumbling over a wooeseion of 
rapids, b turned off a t  a aherp angle toward8 8 narrow gut not more 
than 26 ysrde in width, through whioh i t  spoute with t e d o  force 
into a eemicircular basin (Fig. 10). 

After the Falls, it is, perhaps, somewhat a misnomer to dignify the 
Chimamba atereot by d l i n g  i t  a " fall," though there is oertainly an 
abrupt drop of about 20 feet, and a miniature spray-cloud, with e 
rainbow, f lats  over the basin into which the water ie hurled. 

" The outlet from this baein ia nearly at  a right engle to the fell. 
When i t  is remembered that the whole of the wide Zambezi is oompreesed 
into this incredibly small area, and that a fall end two sharp anglee add 
their inflnenae to the pent-up fome of the watera, eome id= may be 
gathered of the swirl and fury concentrated within the low confining 
wall8 of vertical rock. Standing near by, one can feel a pemeptible 
vibration beneath one's feet, aa the surge evory now and then exhibita a 
speem of extra violence." 

(To lm continued.) 

NOTES ON A JOURNEY FROM BANDAR ABBAS TO SHIRAZ 
V I ~  LAR, IN FEBRUARY AND MARCH, 1907.* 

By Lieut. A. T. WILSON, Sand Sikh Pioneera. I.A. 

S~XTION I. 
Bandar A b b  to Lnr. 

THAT portion of South Persia which lies between Bandar Abbas and 
S h i m  is so little known and haa been described so scantily by travellem 
and geographere in the paat, that the publication of the following notes 
on this region requires no justification. No scientifio inquiry has ever 
touched this portion of Persia, and existing maps are oonspicuously 
inaccurate. The route described below is that aid Lar and Jahmm. 
Although now only used for looal traffic,t i t  waa onoe one of the 
great trade routes of Persia, and the little Shah Abbaa onrevaneerais 
all along the route testify to the importance attached by the greatest 
king that Persia ha8 had in recent times to this road.$ 

As regards Bandar Abbaa, the starting-point of the journey, nothing 
need be added to the exhaustive amount given in Curzon's Persia,' S 

Yap,p. 244. Photographs by Lient. A. H. P. Cmickehank.32nd Sikh Pioneers, I.A. 
t Sykos, ' 10,000 Milee in Persia.' 
3 Curzon, ' Persia.' 8 Ibid. 
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eupplemented by some notee by Mejor Sykea which appeared in a 
recent number of thia Journal. A new Britiah consulate, planned on 
a d e  worthy of the dual government which its occupant will repre- 
mnt, ie &idly approaching oompletion ; it ie built, by a strange irony, 
of stone extracted from the very foundations of the ancient city of 
Ctombmn, on Hormuz Island, the focus of Portugueee aotivity in the 
Far k t  before the current of British commerce and conquest had 
eet eeetwerds. 

Leeving Bandar Abbaa, the road to Lar rune along the coeet in a 
weeterly direction for mme 15 miles, touching a few date grove8 here 
and there, and often orwing the dry bed8 of torrenta which take their 
rim in the hills to the north. The raised beach " formation, eo con- 

OACEIN Y W .  KWH-I-GINA0 IN DISTANCE. 

spiououe a t  Bandar Abbas, gradually disappears ae one goee weetward, 
and ends altogether about 15 miles west of Bandar Abbae. At the 
doeolate eerai of Cbeeterneh the road turna abruptly west through the 
Tang-i-Chakabak. A curious illmion wee here produced by the aalt 
efflorescence remaining in the dry bed of the torrent which runs 
through the peas: until within a few hundred yards, the white salt 
looked exaotly like the foam of water, m naturally does it lie in the 
hundred channele occupied in flood-time by the water. 

Traversing a deeert valley bounded on north and muth by low hilla 
of grey marl, topped with Tertiary gravel beds of great hardneaa and a t  
varying anglea, the scattered village of Gachin ie reached, surrounded 
by date groves. The boundary between Lar and Bandar Abbaa dietricta 
rune through thin village, a portion lying in eaoh of them dietriota. S i r  
milea to the north Knh-i-Namak-i-Angaru rieee steeply ; it ie a typical 
instance of the occurrence on the mainland of the " Hormae formation 
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of igneous rook of a reddish oolour, aamaiated with rock-ealt." The 
latter, dissolved and deposited in the ravinea that furrow the red slop- 
of the hill, hes formed long scurra of a brilliant whiteneea, whioh makea 
the hill easily recognizable at  first sight. This formation, although 
sufficiently uncommon to a t t m t  notice wherever man, is not so rare a~ 
have been supposed. It occurs in the hille bounding the Aliabad plain 
to the south, 20 miles eaat of Lar, and also east of Birie and elsewhere. 

In oolour the reddish shales contraat strongly with the aandy-browns 
of the surrounding hills, whilst in shape, this formation occure in vast 
knolls on o circular base, in the middle of a hill oompoeed of brown 
Tertiary graveh or aandetones, from below which latter it appeara to 
have f o r d  itaelf, overspreading on either side the edges of the cup 
thne formed. A similar formation is a h  found south of Gachin. 
Twelve milea east of Gachin the road croeaee the Shor river by a 
treacherous ford. This river should he of peculiar intereat to geo- 
graphers. No two maps agree as to ita course, whioh hae yet to be 
explored. After an exceptionally dry seeeon, it waa 60 yards wide, 
and 2 feet 6 inchea deep, in March, 1907, flowing at  the rate of about 3 
milee an hour. Such a fluw presupposes a very large b i n  or catch- 
ment area, probably including mountains covered with snow in winter. 
The oombined waters of the Hajamal river, the Rudari river, and the 
Rirkeh Sultan valley produced only a quite insignificant flow of water. 
The total catahment area of theee streems is certainly not leae than 5000 
square mile4 henoe we may reaeonably assume that the area drained by 
the Shor river ie immensely greater, and probably greater than that 
shown 'on the map. I may here add parenthetically that the existence 
of the Naband river, receiving water from Biris and Lor, is more than 
doubtful, whilst it is quite certain Huh-Kunchi and Huh-i-Pul-i-Khamir, 
south of Birkeh Sultan, are continuow, the tributary of the Maherun 
separating them being non-existent. 

To return to our road, on the north bank of the river, about half a 
mile from the road, will be seen two bridges, each of about 40 arches, of 
stone and elill almost intact. The river haa long ago changed i b  bed, 
and left the bridges standing uselea on the bank. Like almost all other 
publio works of utility and beauty in Persia, these tridgeu are the work 
of Shah Abbae. The Khan of Lar haa announced his intention of build- 
ing a new bridge, which, if ever wmpleted, will be a great boon to 
caravans using this route. 

From Gachin to Kuristan the valley preeenta few foaturee of 
intereat. To the north it is bounded by the precipitous and impamable 
slopes of Kuh-i-Gishu, to the south by low barren ridges. No cultiva- 
tion is to be found, and the valley is practically unpopulated except for 
a few weeks in the year, when the harveeting of the dates brings out 
orowda from Bandar Abbaa. 

-- 
Bee Goldsmid, ' Soath-ht  Perriq' vol. 8, note by Blenford. 
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At Kurietan the whole d a c e  of the valley ie covered with pebblea 
and emall bouldem, and furrowed by water, ahowing that when the 
Hajamal, &ming through the Tang-i-Bad, and the Rudari river, 

coming through the Tang-i-Rndari, are i o  flood, the whole valley, here 
about S mileg broad, 'ie flooded. The orography of thie region h 

KIBHI. KWH-I-QIBHU IN DIBTAHCE. 

typioal of that of Pereia as a whole: the Rudari, waterleee exoept 
when in flood, pierow e ridge of rook some 400 feet above phiin-level 
(wa illustration)--a ravine so narrow that, when in flood, the river ie as 



much ae 30 feei deep at  t h i  point, restricted ee i t  i~ by preoipitow walls 
of very hard gravel oonglomerate. The Tang-i-Rasnl ie aomewhat 
similar in appearanoe on the muth side of the valley. I t  should be 
noted that the above streams are not shown on existing m a p  
debouching at K.uristan. 

On oither side of the Kuristan valley, separated from i t  by steep 
rocky ridges, are ddeaolate d t  wildemeseee, through which the above 
rivere run. For many hundreds of square miles the hard grey marl 
which underlies the Tertiary gravel8 in t h b  part of the world has been 
laid bare.* Being mft, it has been worn by rain into numberlaw 
razor-edged hills or hillooke, with steep even eidee, end the oontraet 
btween the light marl and the dark ahadowe in the early morning or 
in the evening is most striking. 

This plain oooupiee, in reality, the wide expanee bounded by Knh-i- 
Hormuz, Kuh-i-Zd Mahmud, Kuh-i-Howin, and Kuh-i-Goniz and Kuh-i- 
Giahu, which form three sides of a trapezium, and enclose an area 
drained by the Rudari river into the Kuristan valley. A road leads 
through Tang-i-Rudari to Rudar, Qishu, Howin, and Titeng, and thence 
in a11 probability to Forg. I t  is to be hoped that some future traveller 
may explore this d, whioh would yield valuable geographical 
results. 

From Euristan to Birkeh Nuh the road, slowly amending, travereea 
a barren narrow valley, uncnhabited, and hedged in on either side by 
high r idga which separate it from even more deeolate expansee. The 
caravanserai of Birkeh Nuh stands alone upon a stony little plateau, 
drained by three torrents, flowing reepectively towards Kishi, Kurbtan, 
and Jihun. Kishi itaelf is a little villuge at  the foot of the broad- 
backed slopes of Kuh-i-Kishi; it is eome 4 miles distanm from Birkeh 
Nub, and owes ita existenoe to the heh-water stream rising on Knh-i- 
Hormuz, and flowing past Kishi into the Rudari torrent. It is note- 
wortby that whenever stream rbe. and flow on tertiary gravels, they . remain fresh, but soon become braokbh when they reach the grey 
marl, whioh is, I think, undoubtedly saline. 

Leaving Birkeh Nuh, the road deecende to the Jihun plain, the length 
of which it travemes. At Jihun a road diverges to Baetak, o w i n g  the 
stream, here known ae the Raeul river, but further up ae the IIejamal 
river which joins the Rudari stream at  Kurietan. Duck were here 
seen in fair numbere, although the stream wee excessively salt. At its 
moat westerly extremity stands the eerai of Pae Par Dalan, a t  the 
entrance to the Tang-i-D&, dominated by a watch tower which 
commands the footpath connecting Dnlan village with the semi. A 
splendid supply of water from a knnnt and sevoral ~ s l m  trees combine 
to delight the traveller, who will have had to contont himself for the 

* Vide H. J. Uarbr, Proa. Bonrbay dridb Booidv, 4,1858, pp. 21-96. 
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past week with treeleaa camping-grounds and water of a moat indifferent 
quality from the ciaterne, eo dirty ea to defy all efforts to cleanse it with 
a Berkefeld filter. 

The Tang-i-Dalan, whioh ie now entered, ia a narrow gorge through 
whioh the Hajamal river flows : on either aide cliffs rim to a height of 
about 200 feet very eteeply, whilst the river-bed oocnpiee almoet the 
whole of the bottom of the gorge. Thia formation oontinues for a b u t  
2 milee, until Bartang w reeohed, a picturesque little uerai, with a date 
grove near by, etanding a t  the foot of Kuh-i-Hormuz, which wers iC 
bare head 1500 feet above the plain. 

From Sertang to Honnuz the road wind8 among low hilla, which fill 
the valley and obetruot the view to an unaoouatomed extent, until the 

little village of Hormuz, with ita large date gnrpee, cornea into Bight, 
atanding on a graeey plain some 5 milea in either direolion, and bounded 
on all aidea by high hills. 

Steak reporta the existence of ex t edve  ruins near Hormuz ; none 
euoh were wen on thia omasion, nor are they mentioned by Vaughan ; t 
and, in any ease, their exiatenae do88 not go far to prove the existenoe, 
in m e  by-gone period, of a large city. The Persian habit of deserting 
villages end houaea, and of rebuilding houaea, when neoeeeery, upon new 
sitee, ie too well knowh to require mention in thin connection. 

The road now leaves the main oaravan route to Yezd rid Forg, and 
quits the valley viri the Garden-i-Bazan, a steep and elippery paas over 

E Btnok, Bix Monthr in Penla,' 1882, vol. 1, pp. 147 et sf. 
t Promding8 B.Q.B., 1800, pp. 580 d rep. 
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slabe of inclined limeatone, whiah cause no small dacul ty  to homes, 
though donkeys apparently negotiate it without diffionlty. Limestone 
wee here observed for the fii.st time. 

Once arrived at  the summit, which t only some 400 feet above the 
Hormuz plain, a magnificent view L commanded of the Aliabad plain, 
which stre#ee for some 15 miles weetwarde, and is refreshingly green 
after the arid wastee previously encountered. Its eole denizens are a 
few nomads, with numerous flooks, and the timid inhabitante of the 
hamlet of Aliabad, who live in constant fear of the Arabs. 

The Aliabad valley is in reality some 16 miles wide, but is bieeoted 
by the narrow Kuh-i-Fildani ridge, which is pieroed in three plaoee by 
st- flowing east to the Shor river. The m t h e r n  half of the valley 
w grasey, and only selt in a few plaoee ; the northern half is a wildernees 
of water-worn hillock of grey marl, and so encrusted with salt that not 
a blade of gram, nor, indeed, any vegetation whatever, a n  be seen. At 
the west end of the valley, the road adopts the more northerly fork of 
the valley, and, leaving Aliabad, mme 1+ miles to the north of the com- 
modious serai of Chahar Birkeh, ascenda gently over the usual stony 
wastes to the s d e d  Tang-i-Nao, an inconspicnous ridge, which 
divide8 the Ler and the Aliebad valley, and incidentally is the dividing- 
line between the baein of the Shor river and that of the river whioh 
drains the Lar plain. Everything pointa to t h b  plain being drained 
into the Mand river, or inta its tributary, the Kara Ageoh; the Naband 
river could nowhere be identified, nor oonld ita exiatenoe be oorroboreted 
in any way. From Tang-i-Nao to Lar ia a dreary march of 16 milea 
over a flat alluvial plain, bounded on either aide by barren monntaina. 
Such irrigation ae is practised L effeoted by meana of web ,  kanats in 
aotual uae being few in numbers. When within 4 milea of Lar the 
first glimpae of the oity in obtained, but i t  b not until the hills west of 
and domillating Lar are aacended that the full beauty of the oity oen be 
appreciated. 

Standing at  the foot of the flat ridges, which rise some 400 feet 
above plain-level and block the valley to the west,? the city of Lar 
presenta a not unimprellaive spectacle. To the e a t  the fertile plain, 
dotted with palm groves and clustered hamlets, stretches for ecme 10 
mila  ; to the south, the road to Lingah winds up the rugged slopes of 
the mountains which lie between Lar and ita prinoipal port Lingah, 
whilst to the north a soercely leee forbidding range of hille seeme to bar 
the way. 

Stack has left on record a good account of the town, but twenty-five 
years have elapsed since he visited the placo, and, alone perhaps amongst 
all the towns of Southern Persia, Lar has altered for the better during 
that period. The fine oovered bazar, whioh Stack found in mine, in now 
in exoellent repair, and the home of busy and pmperons merchants, 
amongst whom are here, ae elsewhere, a few Jews. The splendid oistern 
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that Btaok ear in ruins ie now reetored, and full of excellent water; the 
fort, on the other hand, and the town walle are no longer recognizable. 

The father of the present Khan is responeible for these and other publio 
worke of utility in Lar, and the excellent example thua eet has been 

SABTANO DATE OBOVE. KWH-I-HORMUZ IN DISTANCE. 

followed by hie eon, in epite of the treatment which he received at  the 
hands of the Pemian Government when he took hi father's pleoe oe 
Khan. If we are to believe local tradition, the Qovernmcnt then 
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demanded 100,000 Tomans on the ground that a ruler who hed built eo 
sxtensively must muredly have left great wealth behind him. 

The p m n t  Khan-.ia a fine specimen of e c l w  that is, unhappily, 
extremely rare in Pereia. Hie offioe ia, in pnrotice, hereditary; he enjoys 
the confidence of his subjects, and the respeat, to put i t  mildly, of hie 
superiors; in these reepeota he resembles hie father. 

Stack's description of the preeent Khan's father is so appoaite ae 
to deserve quotation: A tall, powerfully built man, dignified and 
orthodox, seemly in person, decorous in apparel, stately in speech, 
courteous in demeanour; his dress half Arab." 

Lar to Shiraz. I 

l'he road to Shiraz from Ler md Jahrum leads over some steep 
ridges, past a eerai known as Pusht-i-Sangar. ' Longelinea of heaped-up 
stones in the viainity suggest the derivation of the name; in all prob- 
ability them defenoea are a relio of the Baluch raida stated by Bykea 
to have taken plece in 1810. Native tradition confirms thia view. 
Onoe over the steep ridgee that shut in the Lar valley to the north, and 
.whioh are pierced only by the Garden-i-Narangi, the road desoends 
steeply to the Kurdah plain, and is here m blookd by overhanging 
m k a  ee to preeent serioue diBcultiee to camels with bulky loads. 
Whatever water is not absorbed by the thiraty soil of the Kurdah plain 
runs in e small watercoarse down the centre of the plain in e westerly 
direotion. After e dreary maroh of mme 8 miles acms this plain, 
a sharp corner ia turned, a small ravine followed, till the treok emerges 
on to the little Dahkuh plain, an expanm of perfectly flat arable land 
some 2 miles square, hemmed in by low hills, and drained by the 
ravine referred to above into the Kurdah plain. 

From Dahkuh a treck diverges direct to Forg, the main road 
to Jahrum running north-west over very stony ground for some 
12 miles to Biris. Midway between Dahkuh and Biris the track oroeses 
the watershed dividing the Kurdah end Birie systems. Existing maps 
are incorreat on thin point. 

The fine semi and little hamlet of Birie, with blue domed mosque I 

close by, stands at the edge of a narrow flat pluin, mme 10 miles long 
east and weat, and 2 miles broad. To the eaet, Kuh-i-Sdd stands up 
prominently, the reddiah-brown shales, relieved by white streaks of 
salt in the ravines, cantresting strongly with the uniform grey of 
the surroiinding gravels. The plain i~ drained by a torrent whioh 
has forced its way northwards through sumwive ranges of hard 

Mqjor P. M. Sylwa, ' Ten Thowand BUBB in Perai8,' p. 105. 
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aanglomerate, from 50 to 400 feet in height, and then, turning weat, 
flows down a narrow ravine until i t  debonchea on to the Banam plain. 

Surmounting the low ridge whioh bounds the B i s  plain to the west, 
the road deeaends through ravinea and gullies to a fertile little valley, 
remarkable for the rooky ridgee which projeot from the flat plain ; the 
appearanoe of auoh isolated ridgea, from 20 to 200 feet in height, ir 
unoommon in the plains, and the writer cwn reoall no plaoe in P e A  
where they are ao prominent as in this valley. 

Banaru ie a piotnreaqne little town, built on the precipitoua slopes 
of Knh-i-Banam, whioh ream its gaunt frame to a height of nearly 
1000 feet above plain-level. I ts  summit, known I d l y  aa Takht-i- 
Banaro, or the Throne of Banam, commands a magnificent view of 

the surrounding country. It ie crowned by the ruins of a building, 
apparently of great age; a covered way, of which the remains are 
visible, led thence down the eastern edge to the walled town below. 
Ruins of about a hundred housee, built on the steep and m k y  hill slopes, 
with a large cistern, and a well sunk through the aolid rook to a depth 
of 200 feet, the whole anrroonded by a double wall of great thicknee 
indicate that tho town waa formerly, a~ local tradition aaeerte, the eeet 
of a eemi-independent government. At the foot of the hill high 
continuous mounde of earth mark the site of an old fort, probably 
oontemponrneons with the town. 

From Banam an uninterrupted view is obtaind aoroea the plain 
whioh etredehea 12 miles northwards to Juwon, a village eome 3 miles 
from the aouth slope of Knh-i-Albnrd, and the centre of a soattered line 
of villagee whioh extends eaet and west along the edge of the plain. 



Juwun is the headquarters of a portion of the Lar dietriot, and was, in 
M a d ,  1907, in oharge of Hueain Ali Khin, eon of Sheikh-ul-Nhm 
KhBn and nephew of Ali Kuli Khan, the present ruler of Lar. In 
many reapeots he reeombles his nnole; tall, handeome, and powerfully 
built, he appeared to be both intelligent and enurgetic, and deservedly 
popular with those whom he ruled. It need scemely be added that, 
like his mole, he evinoed that conrteey and hospitality for whioh 
Pereians are famous. 

From Juwun to Jahrnm the traveller must chooae one of two possible 
mtea The moet oommonly used traok, wid Chahtalkh, is stony, hilly, 
and liable, according to native report, to raids. The alternative route 
wid Chahtiz is of equal length, attains a higher elevation (5000 feet), 
hee no intermediate serai, and for the first few miles preaents difficnl- 
tiea more formidable than will be met with anywhere else between 
Bandar Abbae and Resht. I t  is the latter route that is described 
below. 

After a gentle ascent of 3 milea from Juwnn towards the foot of the 
hills, the road entem the Tang-i-KulLn. I t  here 11- along the bed 
of a ravine, which transeota the lower slopee of Knh-i-Alburd in the 
-me way that the Kara Agach transeota Kuh-i-Safidar. The bed 
of the ravine, aeldom more than 15 feet, sometimes only 5 feet 
wide, hedged in by impamable cliffs and blocked by large boulders, 
presenta real difecultiea to donkeys and mulea, and oannot be negotizted 
by amels ; during heavy & the gorgo is impeeeable. After traversing 
this gorge for about 3 miles, the path emergea by a steep ascent on to 
the Yezd-i-Kheet plain, and, turning weat-north-west, continues up the 
Chahtiz valley. This valley, hitherto untrodden by Europeans, and 
not marked on existing mapa, is perhaps the moet strikingly picturesque 
of all the valleys of South Persia. 

I t  is uninhabited exoept by nomads, and, for a few months in the 
y-r, by a few families from Juwun or Jahrnm. I t  receivea the greater 
p r t  of the drainage of the lofty Kuh-i-Alburd, and partly on this m n n t ,  
partly by reason of the elevation, is plentifully wooded with tall bnshee 
and stunted treee, whioh lend a very u n - P e d n  appcyranco to the valley. 
To the weat., the valley is bounded by a preoipitous ieolated ridge about 
1000 feet high, whose slopea on either side are of not len~ than 50'; this 
range is pierced in three plaoee by gorges whioh oarry off the water 
from the slope8 of Knh-i-Alburd into this valley, whence i t  drains 
towards Juyun or Jahrum rre the case may be. The summit of the pass 
(5400 feet), known es Chahtiz,* or Chahbid,t is a graasy plateau, 
spreely wooded, sheltered on east and west by high ridges half a mile 
distant, and furnished with a small spring. i . - -. . . - . . -- . - - - - - -. 

= steep well. 
t = desert well or willow well. There is reeeon to believe that the latter derivation, 

though the popular one, is incorrect. 
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From thin point to Jahmm the valley preeenta vory aimilar feature8 
to thoee indieted above, tho isolated ridge oontinning to within 8 milee 

LNTXANCE~INTO TANG-I-TADVN. AZIMVBOIRD IN DIBTARCE. 

of Jahmm, where i t  ie merged into the Knh-i-Rafra, re the north 
end of Knh-i-Albnrd is called. J ahn~m h a  been not infrequently 

FOOTBRIDOE OVEB KARA AOACH, NEAR IBMAILABAD. 

vieited in p t  years, and it is not neceeaary to d d  rnpthing to the 
. accoonta that have already been published. Suffice i t  to say that it is 

a flourishing town of mme 9000 inhabitants, who live hy Rgriaultore, 
and on the prooeeds of the famone date palme for which Jabrom is 
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famoua throughout Pereia, rivalling even Basra in this respect. It 
standa on a broad plain, woll irrigated and cultivated, hut broken 
in plaoee by rooky ridges. Turning east and fording a salt river, oalled 
uSbur"* by the nativee of the plain, for want of a more definite 
appellation, the track passee over a mseonry bridge in good repair, 
which spans a permanently dry watercourse, probably the old bed of 
the river previouely erosaed. Three roads diverge at this point--one to 
F a ,  another to Shiraz cici Khana Kahdan, and a third to. Shiraz mh 
Azimunjird. 

Following the last named, irrigated fields are traversed for another 
4 milee, wheh the hills are again reached. The road now enter8 a new 
phase, running amonget low ridges and hillooks to Mnkhak, a large 
eerai standing alone 17 milee from Jahrum.t North of Mukhak, midway 
between this place and dzimunjird, the traok cromes the watershed 
separating the Jahrum and Kara Agach valley systems, and deecends 
gently to the south end of I<nh-i-Safidar. Numerous villagee here 
come into sight, most of them owing their existence to the generous 
supply of water afforded by the Kara Agach. Arrived at  this point, 
the traveller will march perplexedly for the above river, of whose 
exbtenoe he will be doubtleee aware, and which might be expected 
to flow round the hill. d walk of 3 miles up a gentle slope bringa 
us oppoaite to the Tang-i-Tadun, a narrow gorge through which the 
Kara Ageob, in defianoe of present-day levels and neoessities, forces 
ita way through Knh-i-Safidar, which ie a t  this point about 500 feet 
above plain-lovel. On the slopes south of the east entrance to the gorge 
may be seen the ruins of an old fort, looally ascribed, like all old 
buildinge in this part of Persia, to Zoroaetrians. The remains of a 
etone bridge may also be observed in the middle of the gorge. When 
visited in Mamh, 1907, the river waa about 3 feet deep, but flowing 
ao rapidly that i t  was impoesible to keep one'a footing, and no animal 
could possibly croes. Azimunjird itaelf is a pretty little village 
surrounded by orohards and irrigated fields. Similar ~illagee m u r  at  
very frequent intervals on either side of the river from this point to 
Malafri, and it would be difficult to find a more fertile little valley 
in all Persia. Villagee on the west bank benefit, in addition, from hill 
springs and streams rising in ICnh-i-Safidar, which, owing to its 
position and height, receives far more euow and rain than the surronnd- 
ing hilla. Torrents of rain were soveral tirnea 01)scrved on h'11h.i- 

- .- 

= snlt. 
t On the walls of the now deserted Shah Al~bw wrtri at IIukhak, cnt into the 

cement, and with every appearance of  rea at age, the following strange inscription can 
be seen : - 

. . . FFIC'II.1A UTILIA 
. . . ?VIERS 

1678 
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Safidar, at a'time when no rain was falling anywhere else. This faot 
doubtlees accounts for the thioker-population on the weat bank. Mid- 
way between Azirnunjird and Abbaaabad the village of Babanar is 
patmed, neatling in a valley 14 mile from the east bank of the river, 
and faoing Kuh-i-Safidar. This is the limit of the date palm, whioh 
does not bear good fruit north of this village, although i t  is ooceeionally 
to be found in Shiraz. 

A few milea south of Abbarurbd the Kara Agaoh runs through 
another gorge, the aidem of whioh diaoloee the dietorted strata remarkably 
clearly. From Abbaeabad the main road to S h i m  mna through 
Mazafri, or Akbarabad, acroaa a Bat plain, broken in plaoes by low 

BABANAB. 

hille, exteneively irrigated, but presenting nothing of special intereet. 
A few milea north of Akbarabad, a t  Baba ITaji, the Firuzabad road joins 
the main Jahmm-Sbiraz road. A more attractive though circnitoaa 
ronto to Shiraz diverges from Mazafri over the hilb to the eaat into 
the Sarvbtan plain, touching the pretty little village of Kunjun at the 
foot of the hills close to the Sarvistan-Maharlu road. This little 
village, like others on the fertile Sarvistan plain, is a veritable 
agricultural paradise. Grain grown in the district ia noted for its 
flavoar, and fetohea a high prioe in the market, whilst water flows 
freely from inexhaustible stream, rendering the village independent 
of rainfall. 

From Kunjnn Shiraz may be reached by ukirting either side of the 
Shiraz lake. If the traveller chooses the westerly track, pmt Maharlu 
village and over the Pul-i-Farur, he will be taking the ahortest road 
by a milo or two. The easterly track is described below. After about 

No. 11.-F~LBRU~Y, 1908.1 PO 
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6 miles acmw the open plain the south-east extremity of the lake ia 
reaohed. The road from this point onwards follows oloeely the rugged 
shore, deeply indented wherever valley8 debouch into the lake. Only 
once or twioe does the road deeert the shore in order to m o u n t  a spit 

' 
of land running far into the lake, and the traveller will gladly under- 
take the brief asaent in order to be rid for a time of the gnate whioh 
infeet the reeking marshee that eurely indioate an inflow of fresh water 
into the lake, whioh is itself extremely saline. Nothing ia more 
surprising than,the frequenoy with which h h  water epringe, often 
of considerable 'size, are met with on the edgea of the lake. Turtle8 
and fresh-water fish abound in the lagoon8 formed by them, and duoks, 
waders, and many other kinds of bird breed in the dense mershea, for 
the existence of which fresh water ie a neoeeaity. There is no reason 
to think that similer fresh-water springs do not ooour below the level 
of the lake, and in any estimate of the inflow into the lake it would 
be eafe to a m m e  that the volume from tmbterranean eouroee is con- 
siderably greater than that from the snrfaoe streams, attenuated as they 
are by the demands of irrigation. 

This lake presenta some curious featurea to the geologiet. The 
great Arab geographer Ibn Batuta makes no mention of i t  in hie 
aocount of Shiraz, and Cureon oonsidere thie to be feirly satiefeotory 
evidenoe of its reoent formation. But if the lake be but eight handred 
years old, how does i t  oome to be so salt? The water flowing in ia 
fresh, or practimlly eo, and to bring the lake to its preaent state of 
saltnew a far greater period would no doubt be neaeeeary. If, on the 
other hand, the lake is of great antiquity, oontemporaneone with the 
surrounding hille, how is i t  that no depositions of rook-salt have been 
formed, and that the Sarvietan plain, which is only a few feet above 
the present water-level, is almost free from Belt. The simpleet ex- 
planation would seem to be that until oomparatively recent times the 
lake, being deeper, had an outlet, but that aa the rainfall diminished, 
the water-level aank below the level of the outlet, and an equilibrium 
wae formed between evaporation and inflow. The general tendency 
of the lake ie to diminish in volume, though very gradually. There 
is no evidence to support the theory of a subterranean channel whereby 
water escapea; did such a ohannel exist, the lake would probably not 
be saline. The northern extremity of the lake ie occupied by broad 
marshee, the haunt of innumerable water-fowl and waders, and a 
paradise for the naturaliet or sportaman. From lake to mersh, from 
marsh to reclaimed meadow, from meadow to irrigated field, the ohange 
is almost imperoeptible nntil within sight of Shiraz, when the m n t r y  
onoe more assumee the normal aepeot of a Pereisn valley. 

The town of S h i m  haa been eo well depicted by Cureon, [Jykes, 
and others, that to attempt any description of i t  would be a t  once 
pretmmptuous and unnecessary. Only in reoent years, however, haa 
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the tomb of Haiiz, the fu1101~1 poet, been deeeonrted by the ezledion 
over it of a meretrioioue abomination, which, with its gaudily peinfed 
tin bannere, badly deaigned mrollwork, and mmgated iron roof, ie a 

QOBOB OF KABA AQACH, mAB IEMAILABAD. 

monument of the bad taete of an Oriental, onoe he permits h i d f  to 
depart from the national -one of art and amhiteotnre. One cannot 
help hoping that the Persien of a later a p  may aorne day awake to a 
renm of mqmuibility for the pxtmrvation' of thaoe gloriaas m b  of 

r 2 
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the pust whioh, whatever be Pemia's destiny, mast dill remain her 
most precione heritage. 

I will terminate thew notea by a few general observations upon 
oertain aspeots of our journey. 

Major Sykes's statement that the monntainoue ridge between the 
Persian gulf and the interior of Persia offera formidable dBonlties to 
engineering enterpriae, oan only be oonmdered to apply to the region 
north of Buehire. Between Bandar A b h  and Shiraz the road, aa 
will be gathered from previous pages, should the reader havo had the 
patienoe to peruse them, traverses valley after valley, crossing fmm one 
to the other by meam of low saddles, which wonld offer very little 
difficulty to an engineer. A good carriage-road, on the same scale as 
that between Tehran and Rasht, oould be constrnoted very oheeply- 
far cheepor, at  all events, than the above-mentioned road, between 
Bandar Abbaa and Shiraz; whether it would pay as a oommeroial 
speonlation is a point for experts on the spot to determine. The opinion 
of the writer is that i t  wonld not pay, though a railway very possibly 
would do so. From Jahrnm to. Shirez the existing road is so ,q that 
arts could be taken over i t  a t  a fair pace at  once, a few hours' work 
here and there beipg all that is required to put the rvad on a par, a t  
least, with the Ispahan-Shiraz cart-road. 

As remarked by Cunon, the most marked feature of Pereien 
orography is the way in which the mountain ranges, whose general 
direction is, sonth-south-east to north-north-west, are pierced, often near 
their highmt point, by streams, sometimes large, but more often of 
insignificant size. His suggestion that them gorges are, in reality, 
k a r e e  produoed at  the moment of upheaval, is supported by Loftns,t 
though Curzon himself quotes no authority. Examples of this pheno- 
menon were frequently met with, notably the Tang-i-KulGn, near Juyun, 
and the Tang-i-Tadun. 

I t  is perhaps worthy of remark that the principal watersheds of 
Persia are not the principal mountain ranges; the north and a large 
part of the south s l o p  of the Elburz drain into the Caspian sea; the 
dividing-line between rivers draining into the sea and those draining 
inland, where crossed near S h h z ,  is for the most part only a low range 
of hills; the watershed between the Shor river and the Kara Agaoh 
river basins oould only be traced with difficulty. 

Idgation.-There are no trsoee of irrigation works on a large d e  
having ever existed in the country between Jahrnm and Shiraz, where 
alone snffioient water is found to make such enterprism profitable. 
There is little doubt that the Kara Agaoh, if danlmed here and there 
and diverted into small oanals, wonld water a far larger area than i t  

' Ten Thoumnd Milea in Persia,' p. 449. 
t W. K. Lofw Qwrt. Journ. Ged. &., vol. 7, p. 2GS. 
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does a t  present; there is a large area of desert which only wqnirea 
water to produoe perennial crops of wheat, barley, and other grains. 
The Kara Agacb, in the spring, flows at  an average rate of about 
7 miles an h&r; ita banks, moreover, are not very high; irrigation 
works, therefore, even at  present, are easily carried out. 

Population -From Bandar Abbaa to Lar the oonnt~y traversed by 
the road described above, and, indeed, on either side of the road for 
30 milea, ie practically uninhabited, the total population in this area 
being probably less than 3000. The numerous names on the map 
indicate, not villages, but deaolate caravanserais. Travellers, therefore, 
have to rely largely on their own stooka for food for themselves, their 
servants, and animals. 

Poli t id Aspect of South Pmia.-Probably no part of Persia is 
less subjected to the direct tyranny of the central government, at  
Teheran or Shiraz, than the coast districte of this part of Persia, 
Bandar Abbaa always excepted. The "khans" are usually appointed 
for life from the came family; the government is more patriarchal 
than elsewhere, and active in other directions than tax-collecting only. 
'lie Khan of Lar was distinctly popnlar with his subjects, and de- 
eewedly w. Qun-running from Maakat, and the subsequent disposal 
of the rifles and ammunition thus obtained, is a weloome addition to 
the coffers of the chiefs who control the littoral, and thia wbject rivals 
highway robbery as the principal topio of conversetion. 

The position of South Pereia, aa might be expected, accounts for the 
really friendly sentiments of the people towards Indin and all things 
Indian; their political horizon is, however, auryrieingly narrow. The 
Aruir of Afghaniatan was but a name to them, and his doings of no 
interest whatever. England, or rather London, was well known to 
every one aa the place whence everything really good in the way of 
guns and high-class merchandise originated. England's connection 
with India was, however, not underetood as a rule, and never fully 
appreciated. 

In  conclusion, I should add that, whilst responsible for the corn 
pilation of these notes, I have to thank Mr. A. H. P. Cruickshank, 
32nd Sikh Pioneers, in conjnnoticn and collaboration with whom the 
journey waa undertaken, for the photographs, and, to no small extent, 
for the materiala from which theee notes were compiled. 



COAST PEOPLES.* 

Among coaat-dwelling peoplea we 6nd every degree of intimeoy 
with the water, from the amphibian life of many W a y  tribes who 
love the wash of the wavee beneath their pile-built villages, to the Nama 
bashmen who inhabit the dune-walled ooaet of South-Weat Africa, 
and know nothing of the eea. In  the resulting nautical development 
the natural talenta and habits of the people are of immense influence ; 
but them in t q n  have been id part determined by the geographical 

I 

environment of their previoas habitat, whether inland or coastal, and 
by the duration in time, as well as the degree and neceesity, of their 
oontact with the sea. The Phcenicians, who, amording to their t d i -  
tions aa variously interpreted, came to the coast of Lebanon either from 
the Pereian gulf or the Red eea,t brought to their favourable maritime 
location a different endowment from that of the land-trading Philbtinee 
who moved up from the south to oocupy tho sand-choked ehores of 
Paleetine,$ or from that of the Jewe, bred to the @and8 of Meso- 
potamia and the grainfields of Egypt, who only at rare period8 in their 
history forced their way to the sea.§ The unindented ooeet stretohing 
from Cape aarmel south to the Nile delta never produced a maritime 
people and never aohieved maritime importance, till a race of ex- 
perienoed mariners like the Greeks planted their colonies and built 

I 

their harbour molea on the ehorea of Sharon and Philistia.ll So on 
the weet faca of Africa, from the Senegal muthward along the whole 
Guinea Coast to Benguela, all evidenoes of kinship and tradition among I 

the looal tribes point to an origin on the interior plaine and a recent I 
migration seaward,q so that no previoue eohooling enabled them to 
exploit the nnmerone good harbours along thie littoral, as did the 
eea-bred Portuguese and English. 

Not only the aooeesibility of the m e t  from the sea, but a h  ita 
habitability entera aa a faotor into its historial importanoe. A aandy 
deaert coaet, like that of South-Weat Africa and muoh of the Peruvian 
littoral, or a sterile mountain face, like that of Lower California, 
exoludee the people of the country from the sea. hldanha bay, the 

Continued from p. 90. 
t Shrbo, book xvi. oh. iii. 4 , s ;  Herodotns, book i. oh. i, book vii. oh. 89. 
3 George Adam Smith, 'Historicel Geography of the Holy Lend,' pp. 169-170. 
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one good natural harbour on tbe west w t  of Cape Colony, is worth- 
lees even to the enterprising English, beaanee i t  has no supply of fresh 
water.* The failure of the ancient Egyptians to take the short etep 
forward from river to marine navigation can undoubtedly be t r m d  
to the faat that the sour swamps, barren send-dunes, and pestilenhl 
marehea on the seaward side of the Nile delta must have always been 
sp(v881y populated ea they are to4ay.t and that a broad stretch of 
eandy waate backed their Red sea littoral. 

On the other hand, where the hem of the continents is fertile 
enough to support a dense population, a large number of people are 
brought into contact with the sea, even where no elaborate articulation 
lengthens the shoreline. When this teeming humanity of e. garden 
littoral ia barred from landward expaneion by desert or mountain, or 
by the already overorowded population of ita own hinterland, i t  wells 
over the brim of ita home oountry, n? matter how large, and overflows 
to other lands aorosa the sew. The oongegted population of the fertile 
and indented ooeet of southern China, though not strictly speaking 
a aeua-foring people, found an ouklet for their redundant humanity and 
their commerce in the tropioal Sunda ialands. By the sixth mntury 
their trading junka were domg an aotive buainees in the harbours of 
Java, Sumatra, and Maleooe; they had even reached Ceylon and the 
Pereien gulf, and s little later were visiting the great focal market of 
Aden at  the entrance of the Red eea.$ A strong infmion of ahinme 
blood improved the Malay stock in the Snnda islands, and later in 
North Borneo and certain of the Philippines, whither their tradere 
and emigrants turned in the fourteenth century, when they found their 
opportunities ourtailed in the archipelago to the south by the spread 
of Islam.$ Now the yellow peril " threatens the'whole circle of these 
islende from Lnzon to Sumatra. 

Similarly India, first from itu eastern, later from its western coast, 
eent a stream of traders, Bhuddiat priests, and ooloniets to the Sunda 
blande, and espeoially to Java, as early as the fifth century of our era, 
whence Indian oivilization, religion, and elements of the Sanskrit tongue 
spread to Borneo, Sumatra, Bali, Lombok, and even to some smaller 
blonde among the Moluoca group.11 The Hindus became the dominant 
commercial nation of the Indian ocean long before the great develop- 
ment of Arabian eea power, and later shared the trade of the East 
Afriaan coaet with the merchants of Oman and Yemen.ll To-day they 

H. B. bLil1,'Internatbnd Geography,' p. 985. New York: 1902. 
f D. O. Hogarth, 'The Nearer Eaat,' pp. 84, 166. London : 1902. 
3 Hans Helmolt, 'History of the World,' vol. S, p. 544,593. ~ k w  York : 1901. 
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Csnmr,' vol. 1, pp. 488,481-491. Washington: 1905. 
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7 Ibid., voL 8, pp. 431,434. 
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form a comiderable mercantile clam in the ports of Maskat, Aden, 
Zanzibar, Pemba, and Natal. 

On the ooesta of large fertile areas like China and India, however, 
maritime aotivity oomes not as an early, but as an eventual develop 
ment, assumes not a dominant, but an incidental historical importan-. 
The coastlands appearing early on the maritime stage of history, and 
playing a brilliant part in the drama of the sea, have been habitable, 
but their tillable fielde have been limited either in fertility, as in New 
England, or in amount, as in Greeoe, or in both wepeote, as in Norway. 
But if bleesed with advantageow location for international trade and 
many or even a few fairly good harbours, such ooeats tend to develop 
wide maritime dominion and colonial expansion. 

Great fertility in a narrow coastal belt barred from the interior 
Berves to oonoentrate and energize the maritime aotivitiea of the nation. 
The 20-mile wide plain stretching along the foot of the Lebanon nrnge 
from Antioch to Cape Camel is'even now the garden of Syria* In 
ancient Phoenician daye its abundant crope and vines s u p p o d  
luxuriant cities and a teeming population, whioh sailed and traded 
and colonized to the Atlantic outekirb of Europe and Africa. More- 
over, their maritime ventures had a wide sweep as early as 1100 B.C. 

Quite similar to the Phoenician littoral and almost duplicating its 
history, is the Oman seaboard of eastern Arubia. Here a p i n  a fertile 
ooeetal plain sprinkled with ite "hundred villages," edged with 8 few 
tolerdble harbours, and backed by a high mountain wall with an 
expanee of desert beyond, p r o d u d  a raoe of bold and skilful navigatowt 
who in the Middle Agw used their location between the Persian gulf 
and the Arabian eee to make themselves the dominant maritime power 
of the Indian ooean: With them maritime expansion was typically wide 
in ite eweep and rapid in ita development. Even before Mohammed's 
time they had reached India; but under the energizing influences of 
Islam, by 850 they had established a flourishing trade with China, for 
whioh they set up way-stations or staple-pointa in the Sunda islands.: 
First as voyagers and merohanta, then es colonieta, they came, bringing 
their wares and their religion to these distant shores. Marco Polo, 
visiting Sumatra in 1260, tells us the coast population was " Saracen," 
but this was probably more in religion than in blood. Oman venturea 
reached as far eouth as east. The trading stations of Makdiehu and 
Barawa were established on the Somali coaat of East Africa in 908, 
and Kilwa 750 miles further south in 925. In the seventeenth cenhry 
the Oman Arabs dislodged the intruding Portuguese from all this cogst 
belt down to the present northern boundary of Portuguese Fast Africa. 

D. G .  Hogarth, ' The Xearer East,' pp. 111-112, 152. London: 1902. 
t I bid., pp. 73-74,139, 267. 
$ H. Helmolt, ' History of the World,' vol. !4, p. 518. New Tork: 1W4. 
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Even so late aa 1860 their capital, Maakat, sent out h e  merchantmen 
that did an expensive carrying trade, and might be seen loading in the 
ports of British India, in Singapore, Java, and Mauritius. 

Brittany's active part in the maritime history of Franoe ie due, not 
only to its ragged contour, its inshore and offihore ielands, ite forward 
bcation on the Atlantic which brought it near to the fisheries of New- 
foundland and the trade of the West Indies, but also to tho fact that 
the " Golden Belt," which, with but few interruptiol~s, forms a band of 
fertility along the coast, has supported a denser population than the 
sterile granitic soils of the interior,* while the sea near by varied 
and enriched the diet of the inhabitants by its abundance of fish, and 
in its limy seaweed yielded a valuable fertilizer for their gardens.t 
The small but countless alluvial deposits at the fiord heads in Norway, 
aided by the produota of the sea, are able to s~lpport a considerable 
number of people. Hence the narrow coastal rim of that country shows 
always a density of population double or quadruple that of the next 
density belt towards the mountainous interior, and contains seventeen 
out of Norway's nineteen towns having more than 5000 inhabitants.$ 
I t  is this relative fertility of the coastal regions, aa opposed to the sterile 
interior, that hes brought so large a part of Norway's people in contact 
with the Atlantic and given them a prominent placo in maritime 
hietory. 

Occasionally an infertile and spareely inhabited littoral bordering 
a limited eone of singular produotivity, eapeoially if favourably located 
for international trade, will develop marked maritime activity, both in 
trade and oommercial oolonistion. Guch waa Arabian Yemen, the home 
of the ancient Sabmana on the Red sea, stretching from the Straits of 
Bab-el-Mandeb north-westward for 600 milee. Here a mountain ralrge, 
rising to 10,000 feet and bordering the plateau deaert of oentral Arabia, 
oondenaes the rapours of the summer monsoon and creates a long-drawn 
omis, where terraced coffee gardens end orchards blossom in the hot, 
moist air; but the arid coastal strip at  its feet, harbouring a sparse 
population only along ils trickling streame, has developed a series of 
considerable ports as outlets for the abundant produota aud crowded 
population of the high1ande.g A location on the busy sea lane leading 
from the Indian m a n  to the Mediterranean, near the meeting-place 
of three continente, made'the merchants of the Yemen coast, like the 

E. Lnvisse, ' Historie de E'rnnce,' vol. 1, by P. Vidnl de la Blachq ' Geogmphie de 
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Oman Arab  to the north, middlemen in the trade of Europe with 
emkern Africa and India.' Therefore, even in the second century them 
Sabeeam hed their trading etatione mattered along the eest coast of 
Africa aa far m t h  aa Mozambiqnat In  1502 Vamo da Gama found 
Arab, either of Oman or Yemen, yet farther m t h  in Sofala, the port 
for the ivory end gold trade. Some of them he employed aa pilota 
to eteer hie 00- to India.$ 

History makes one fact very plain : a people who dwell by the sea, 
and to whom nature applies aome laah to drive them out upon the deep, 
oommend opportunity for praotioally unlimited expansion. In thie way 
small and apparently ill-favoured stripe of the Eertb'e surfaoe have 
beoome the 88~ta of wide maritime eupremeoy and oolonial empire. 
The mattered but extensive aeeboerd posseaaiona of little Venioe and 
Qenoa in the latter centuries of the Middle Age8 are paralleled in 
modern times by the large overeee dominions of the English and 
h toh .  

Seaward expamione of peoples are alwaye of great moment and 
generally of vaat extent, whether they are the coastward movements 
of inland peoples to get a foothold upon the great ooeanic highway 
of trade end civilization, aa hee been the w e  with the Russians notably 
sin- the early eighteenth century, and with numerous interior tribes of 
Weet Africa ainm the opening of the elave trade; or whether they 
repreeent the more repid and exteraive ooaatwiee and overeee expaneione 
of a maritime nation like the Englieh, Dutoh, and Portuguese. In 
either event they give rise to widespread dieplaoementa of peoplee snd 
a biearre arrangement of raoe elementa along the ooeet. When them 
two oontray movemente meet, the shook of battle followe, aa the recent 
hietory of the Ruesiane end Japaneee in Manchuria and Korea illnetratee, 
the ware of Swedes and Rueeians for the poeaeaaion of the eastern Baltio 
littoral, and the numerous minor oonfliota that have oocurred in Upper 
Guinea between European commerajal powere and the would-be trading 
tribes of the bordering hinterland. 

A ooaat region ia alwaye a pediar habitat, inaamnch aa i t  is more 
or leaa dominated by the eea. It is e x p o d  to inundation by tidal wave 
and to ownpation by immigrant fleete. It may be the barn for out- 
going maritime enterprise or the objeotive of some oversea movement, 
the dispenser or the reoipient of oolonieta The contrast between the 
inhabitante of the ooeat and the near-by inland people, whioh exists so 
widely, ia to be t r d ,  not ao often to a differen- of environment aa to 
the more fnndamental differenoe of raoe or tribe caused by immigration 
to aowsible shores. The Qreeke, orowded in their narrow peninsula of 
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Limited fertility, wove an Hellenio border on the akirta of the Blaok ma 
and eaete1-n Mediterrenean lands, just am the Carthaginians added a 
fringe of aliens to Earth Africa, where the Punic people of the coast 
presented a marked contrast to the Berbers of the interior. Detached 
from ita hinterland, i t  developed an almqst purely maritime history,' 
exoept when some tide of wnqueat or migration from the nomad-breeding 
plateau overwhelmed the littoral. 

An ethnographicel map of Ruseia to-day ahows a narrow but almoet 
oontinuons rim of Germans stretohing from the river Niemen north 
through the Baltio coast of Courland, Livland, and Esthland, aa far aa 
Bevel; and again, a similar band of Swedes dong the aeaboerd of 
Finland, from a point erret of Helsingfors on the aouth around to 
Uleaborg on the north,t dating from the time when Finland wee e 
political dependency of Sweden, and influenced by the fact thet the 
frozen Gulf of Bothnia every winter makes a bridge of ioe between 
the two shorw. 

Everywhere in the Melanesian archipelago, where Paptans and 
Malays dwell aide by aide, the latter as the new-comers are always 
found in possession of the west, while the darker aborigines have with- 
drawn into the interior. So in the Philippinee, the aboriginal Negritos, 
pure or more often mixed with m a y a n  blood, as in the Mengyan tribe 
of central Mindoro, are found crowded back into the interior by the 
succeseive invaeione of Malays who have enoimled the cuaata. The 
Zamboenga peninsula of Mindanao haa an inland pagan population 
of the primitive Malayan race called Subanon, who have been displaced 
from the littoral by the eeafaring Samal Moroe, Mohammedanized 
U y a  from the eaet shores of Sumatra and the adjeoent islanda, who 
qwed northward about 1300 under the energizing impnlee of their ne.w 
religion.$ Even at  a0 late a date aa the arrival of Magellan, the 
Subenon seem to have atiU m p i e d  some yointa of the coast,$ just 
ati the savage &nos of the island of Yezo touched the ma about Sapporo 
only forty years ago, though they are now earrounded by a maboard 
rim of Japaneee.[l 

I f  we turn to South America, we find that warlike Tupi, a t  the time 
of the diecovery, occupied the whole Brazilian coast from the mathern 
tropic north to eastern Guiana, where the Tupi element ie etill strong, 
while the highlands of eastern Brazil immediately in their rear were 
popUl8ted by tribe8 of Qee, who had been dieplaoed by the aoaatwiee 
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expansion of the Tupi oanoernen.. And to-day this eame belt of coast- 
land has been appropriated by a foreign population of Europeane and 
Negroes, whilst the vast interior of Brazil shows a predominance of 
native Indian stocks, only broken here and there by a lonely d a w  . 
of Portuguese settlement. The early English and French territories in 
Amerioa presented this same contrast of -ooaat. and inland people-the 
coloniets planting themselves on the hem of the continent to pwserve 
maritime oonneotion with the hbme countries, the aborigines foroed back 
beyond reaoh of the tide. 

Wherever an energetic seafaring people with marked commercial 
or colonizing bent makes a highway of the deep, they give rise to this 
distillotion of coast and inland people on whatever shores they touch. 
The Phaenicians and Greeks did it in the Mediterranean ; the expwding 
Anglea and Saxons in the North sea and the Channel, where they 
stretched their litus Sawnkum along the ooaet of the continent to the 
apex of Brittany, and along the hem of England from Southampton 
Water to the Firth of Forth ; t the sea-bred Scandinavians farther 
north in the Teutonic fringe of settlements which they placed on the 
shores of Celtic Scotland and Ireland.$ 

As a rule it L the newamera who hold the mast, but ooowionilly 
the coast-dwellers mpyeeent the older ethnic stock. In the ~ a l k a h  
penineula to-day the descendante of the ancient Hellenee are, with few 
exceptions, confined to the maat. The rewon 31 to be found in the faot 
that the Slavs and other northern r a w  who have intruded by su- 
sive invasions from the plains of southern Rueaia are primarily an inland 
people, and therefore have occupied the core of the peninsula, foroing 
the original Greek population before them to the edge of the wa.0 
This is the same anthropogeographid prooess wl~ioh makes BO many 
peninsulas the last halting-place of a dislodged earlier race. But the 
Greeks who line the northern and western shores of Bsiatio Turkey are 
such only in language and religion, because their prevailing broad 
head-form shows them to be Turks and Armenians in race stock.11 

Sometimes the distinction of race between coaat and interior ia 
obliterated so far as language and civilization are concerned, but sur- 
vives less conspicuously in head-form and pigmentation. The outer- 
most fringe of the Norwegian coast, from the extreme south to the 
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latitudeof Trondbjem in the north, ia occupied by a broad-headed, ronnd- 
faced, rather dark people of only medium height, who show decided 
affinitiee with the Alpino race of Central Europe, and who present 
a marked contrast to the tall narrow-headed Mondee of pure Teutonic 
type, constituting the prevailing population from the inner edge of the - 

ooaat erratward into Sweden. This brachycephalic, nn-Germanic stock of 
the weetern Norwegian ooaet eeems to represent the last stand made by 
that onoe wide-epread Alpine race which here has been shoved along to 
the rocky oapea and islands of the outer edge by a later immigration of 
German stock coming from Sweden.* So the largest continuons area of 
Negrito etock in the Philippines is found in the Sierra Madre mountains 
defining the erratern mast of northern Lnz0n.t Facing the neighbour- 
leee wastee of the Pacifio, whence no new eettler could come, turned 
away from the sources of Malay immigration to the south-west, it was 
given a location to make it a retreat, rather than a gateway to in- 
coming racee. 

Where an immigrant population from oversea lands occupies the 
coastal hem of a oountry, rarely do they preserve the purity of their 
race. Coming a t  i h t  with marauding or trading intent, they bring no 
women with them, but institute their trading etatione or coloniee by 
marriage with the women of the country. The ethnic character of the 
resultant population depende upon the proportion of the two constituent 
elements, the nearness or remotenem of their previoue kinehip, and the 
degree of innate race antagoniem. The varioue Greek elemente which 
oroased the Egean from different sectione of the peninsula to colonize 
the Ionic coast of Aeia Minor mingled with the native Carian, Cretan, 
Lydian, Pelasgian, and Phaenician populations which they found there.$ 
On all the barbarian shores where the Greeke established themeelvea, 
the19 arose a mixed race-in Celtic Mamilia, in Libyan Barca, and in 
8cythian Crimes-but alwaye a race Hellenized, born interpreters and 
mercantile agents.§ A maritime people, engrossed chiefly with the idea 
of trade, moves in small groups and intermittently ; hence i t  modifies the 
original ooaetal population leea than doee a genuine oolonidng nation, 
especially as i t  prefers the smallest poseiblc territorial base for ita opera- 
tions. The Arab element in the coast population of East Africa is strongly 
represented, but not so etrongly as one might expect after a thousand 
yearn of intemouree, became i t  was scattered in  detached seaboard 
points, only few of which were really stable. The native populatidn 
of Zanzibar and Pemba and the fringe of coast tribes on the mainland 
opposite are clearly tinged with Arab blood. These Swahili, as they 
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are &led, are a highly mixed raoe, as their negro element haa been 
derived not only from the load ooest peoples, but also from the h v e a  
who for centuries have been halting here on their seaward journey from 
the interior of Afrioa* 

a& p p l e e  tend to show something mom than the hybridism 
remlting from the mingling of two stocks. So soon aa the art of naviga- 
tion developed beyond ita initial phaee of mere ooastwiee travel, and 
began to strike out aoroae the deep, all ooaet peoples bordered upon ench 
other, and the sea became a oommon waste boundary between. Unlike 
a boundary, which ie in general aooessible from only two sides and 
tends to &ow, therefore, only two oonstituent elementa'in its border 
populaiion, a see boundary is aooeemble from many direotiom with 
almost equal e k e ;  it therefore draws from many lands, and givee ita 
population a variety of ethnic elementa and a cosmopolitan stamp. 
This, however, is most marked in great seaports, but from them i t  pene- 
trates into the surrounding country. The whole southern and eaetern 
mast population of Ergland, from Cornwall to the Wash, received during 
Ehbeth 'e  reign valuable aocwesiona of industrious Fleminge and 
Huguenots, refugees from Catholic persecution in the Netherlands and 
France.t Our north Atlantic states, whose population is more than 
half (50.9 per cent) made up of eliena and natives born of foreign 
parents,$ have drawn their elementa from almost the whole cimle of 
Atlantic &om, from Norway to Argentine and from Argentine to 
Newfoundland. Even the Southern 8tat&s, so long unattraotive to 
immigrants on account of the low staha of labour, show a fringe of 
variona foreign elementa along the Gulf mast, the deeper tint of which 
on the o e m  maps fades off rapidly towards the interior. The eeme 
phenomenon appear8 with Aaiatic and Amtralian elements in our P d c  
seaboard statss. 8 The ooemopolitan population of New York, with ita 
cc Chinatown," its "Little Italy," its Russian and Hungarian quarters, 
haa its counterpart in the mixed population of Maekat, peopled by 
Hindna, Ambe, Peraim, Kurds, Afghaua, and Beluchia, settled hem for 
purpoees of trade, or the equally mongrel inhabitante of Aden and 
Zanzibar, of Mameillea, Conatantinople, Alexandria, Port Said, and so 
many other Mediterranean porte. 

The ooemopolitaniem and the oommercial aotivity that oharacteriee 
many maboards 81.0 reflected in the faot that, with rare exceptions, i t  

ie the maat region8 of the world that give rice to a lingua francs or Zinw 
gsral. The original lingw franca arose on the mt of the Levant during 
the period of Italian oommeroial supremacy there; it oonsiated of an 

* F. Batsel, ' History of Mankind.' vol. 9, pp. 580-533. London : 1898. 
t H. D. Trail, ' kin1 &glen&' ~01.8, pp. 367-568. London a d  New York : 1895. 
$ Twelfth Cemne, Bulletin, No. 103, tnble 23. Waehington : 1902. 
5 Ellen 0. Semple, ' Amerioa and ita Qeogrnphio Conditions,' pp. 314-315, 31-, 

526-3213. Booton: 1903. 



Italian e t d ,  on uhioh were grafted Greek, Arabio, and Turkhh words, 
and wae the regular language of trade for Frenoh, Spaniah, and 
Italiane.' It ia still epoken in many Mediterranean porta, enpoially 
in Smyrna, and ip the early part of the nineteenth oentury waa in aee 
from Madagesce~ to the Philippines.t In the ooaetal atrip of the 
Zanzibar Arabe, reoently transferred to German East Africa, the epeeah 
of the Swahili haa beoome a meam of oommunication over a great part 
of East Africa, from the ooaet to the Congo and the sour088 of the Nile. 
I t  is a Bantu dialed permeated with Arabio and Hindu terms, and 
spareely sprinkled even with Englinh and German worde.S "Pidgin 
Englieh " (bunin- Engliah) pe r fom the h o t i o n  of a lingw Ranma 
in the porta of China and the Far Eeet. It ie a jargon of oorrnpted 
Engliah with a alight mixture of Chineee, U y ,  and Portugueee worde, 
arranged 8ooording to the Chineee idiom. Another mongrel Englieh 
doee servioe on the w t  of New Guinea. The Nigger Englimh" of 
the Weet Afrimn trade ie a regular dialeot among the netiven of the 
Sierra Leone maat. Farther east, 810lrg the Epper Guinea littoral, 
the Eboe family of tribee who extend aorosa the Niger delta from 
Legoe to Old Calabar have furnished a language of trade in one of 
their dialeota.5 The Tupi epeeoh of the Braailian ooast Indians, with 
whom the explorere h t  -me into oontaot, b e w e ,  in the mouth of 
Portugueee tradera and Jeeuit mimionsries, the lingua g d  or medium 
of oommunioation between the whites and the vvioua Indian tribee 
throughout Braeil.ll The Chinook Indiana, located on our Paoi5o ooaet 
north end m t h  of the Columbia river, have farniahed a jargon of 
Indian, Frenoh, and Englinh words whioh serve8 aa a language of trade 
throughoiit a long etretoh of the north-west Paoi0o mast, not only between 
whites and Indiana, but also between Indiana of different lingnietio 
etooka.T 

The ooaet ie the natural habitat of the middleman. One atrip of 
seabod  produw a middleman people, and then eends it out to a p  
propriate other littorals, if geographio oonditione are favourable ; other- 
wise i t  ie mntent with the transit trade of its own locality. I t  breeds 
eesentially a raoe of memhanta, ehnnning varied produotion, nuraing 
monopoly by aeoreoy and every method to .orneh oomptition. The 
profite of trade attraot all the free population, and the labouring olnee ie 
small or elave. Expansion landward haa no attraotion in oompariaon 
with the maward expaneion of oommeme. The malt is often a relative 

Q. (3.. Chbholm, ' C o d  Qeogrsphy,' p. 58. London : 1904. 
t W. Bosoher, 6 Netionaloekonomilr den H.ndela md Oewerbleieree.,' note 18, p. 85. 

Btuttgatt: 1899. 
$ F. Botsel, Hbtory of Mankind,' vol. S, p 5 s .  L o n h  : 1898. 
$ Ibid., VOL 8, pp. 139, 145. 
1 H. R. Mill, 'International hgrephy,' p. 869. New York : 1902. 
7 I). O. Brinh ,  ' The A n d a n  h,' p. 107. P h W p h l e  : 1001. 
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dearth of 1-1 land-grown f d  stuffs. King Hiram of Troy, in hie 
letter to King Solomon, promised to send him treea of cedar and cyprees, 
made into rafts and conveyed to the coast of Philistia, and aaked in 
return for grain, "which we stand in need of because we inhabit an 
island." The pay came in the form of wheat, oil, and wine. But 
Solomon furnished a considerable part of the labourers-30,000 of them 
-who were sent, 10,000 at a time, to Mount Lebanon to cut the timber, 
apparently under the direction of the mom skilful Sidonian foresters.' 
A type of true coast tradere is found in the Duallaa of the German 
Kamernn, at  the inner angle of the Gulf of Guinea. Located along the 
lower conme and delta of the Yungo river where i t  flows into the 
Kamerun eetuary, they command a good route through a mountainous 
country into the interior. This they guard jealously, excluding all 
competition, monopolizing the trade, and imposing a transit duty on all 
articlea going to and from the interior. Like the ancient Phcenicians 
and Carthaginians, they avoid agriculture so far as possible. Their 
women and slaves produce ~II inadequate supply of bananas and yams, 
but orops needing much labour am wholly neglected, eo that their 
coasta have a reputation for dearnew of provisions.t 

Along the 4500 miles of West African coast between the Senegal and 
the Kunene river the Negro's natural talent for trade haa developed 
speoial tribes, who act as intermediaries between tbe interior and the 
European etatiom on the seaboard. Among these we find the Bihenos 
and Banda of Portugueee Benguela, who fit out whole caravans for the 
back country; the Portuguese of Loanda rely on the Arnbaqnis+a and 
the Mbunda. The slave trade partioularly brought a sinister and 
abnormal activity to these seaboard tribes,S just as i t  did to the Fmt 
Coast tribes, and stimulated both in the exploitation of their geographic 
position aa middlemen.$ 

The Alaskan ooaet shows the same development. The Kinik Indians 
a t  the head of Cook's inlet buy skins of land animals from the inland 
Athapasans at the sources of the Copper river, and then make a good 
profit by selling them to the American traders of the coast. These same 
Athapascans for a long time found a similar body of middlemen in the 
Ugalentz at  the mouth of the Copper river, till the Americans there 
encouraged the inland hunters to bring their skins to the fur station on 
the coaet.ll The Chiloate at  the head of Lynn canal long monopolized 
the fur trade with the Athapascan Indians about Chilkoot paee; theee 
they would meet on the divide and buy their skins, whioh they would 
carry to the Hudson Bay Company agents on the coast. They guarded 

* Josephns. ' Antiquities of the Jews,' book viii. oh. ii. 6, 7,9. 
t F. Batsel, ' History of Mankind,' vol. 9, pp. 121,122. Lr~ndon : 1898. 
J Ibid., vol. 9, pp. 121, 132, 133 
f Ibid., vol. 2, p. 239. 
1 Eleventh Conene Report, ' Alaeka,' p. 70. Waehington : 1893. 
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their monopoly jealously, and for fifty years were able to exclude all 
traders end miners from the paesea leeding to the Yukon.* 

The aame polioy of monopoly and exclusion hes been pursued by the 
Mom omst dwellers of Mindanao in relation to the pagan tribes of the 
interior. They buy a t  Mom prices the forest' and agrioulture products 
of the inland Malays, whom they do not permit to approach either rivers 
or maboard, for fear they may come into contact with the Chinese 
rneruhanta along the coaet. So fieroely is their monopoly guarded by 
this middleman raoe, that the American Government in the Philippines 
will be able to break i t  only by military interferenc0.t 

Differences of occupation, of .food supply, and of climate often further 
operate to differentiate the mast from the inland people near by, and to 
emphasiie the ethnic difference which is alulost invariably p~~esent, 
either incon~picuoualy from a slight infusion of alien blood, or plainly 
as in an immigrant race. Sometirnee tho oontrnst is in physique. In 
Finisterre pr&iuoe of western Brittany, the people along the more 
fertile coastal strip are on the averege an inch taller than the inhabitants 
of the bmrren, granitio interior. Their more generous food eupply, 
further enriohed by the abundant fisheries a t  their doors, would account 
for this increaeed etature; but this must also be attributed in part to 
intermixture of the local Celts with a tall Teutonic stock which bruehed 
along these shores, but did not penetrate into the unattractive interior.$ 
50 the negroea of the Guinea Coaat, though not immune from fevers, 
ainw they are letter nourished on the fertile alluvial lowlands near the 
abundant fish of the lagoons, are often stronger and better looking than 
the plateau interior tribea near by. But here, again, an advantageous 
blending of races can not be excluded as a contributing cause.§ Some- 
times the advantage in physique falls to the inland people, especially in 
tropical countries when a highland interior is contrasted with a low mast 
belt. The wild Igorotes, inhabiting the mountainous interior of northern 
Luzon, enjoy a cooler climate than the lowlands, and this has resulted in 
developing in them a decidedly betterphyeiqueand more industrioushabits 
than are funnd in the civilized people of the coasts encircling them.11 

Sometimes the difference is in shade of colour between two olosely 
related tribes of the same race, due to the deeper pigmentation of the 
fishing, seafaring coast folk, especially in tropical regions. The maat 
Moros of western Mindanao are darker than the Subanos, their Malay 
brethren of the interior, the lightness of whoae colour can be explained 

* Eleventh Census Report, "Alaska," p. 156. Elim R. Scidmore, ' Guidebook to 
Alaska,' p. 94. New York : 1897. 

t Philippine Census, vol. 1, pp. 558-561, 575,581-583. Wnehiogton: 1903. 
$ W. Z. Ripley, 'The Rncc.8 of Europe,' pp. 85, 86, 99-101. With map, 151-152. 
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by their spending most of their lives in the forests.. So the D u a l l ~  of 
the Kamerun coast we darker than the Bakwiri inhabiting the for& 
slope of the mountains just behind them, though both helong to the 
Bantu group of peop1e.t 

Where a ooaet people ie an immigrant stoak from some remote over- 
e8a point, it brings to its new home a surplue of energy whioh ww 
perhaps the basis of selection in the exodus from the mother aountry. 
Buch a people is therefore' charaoterized by greater initiative, enterprise, 
and enduranoe than the sedentary population which i t  left behind or 
that to which i t  mmes ; and t h e  qualitiw are often further stimulated 
by the transfer to a new environment rich in opportunitiee. Sea-born 
in their origin, sea-born in their migration, they ding to the zone of 
littorul, because here they find the conditions which they beat know' how 
to exploit. Dwelling on the highway of the m a n ,  living in easy inter- 
&oume with dietant countries which would have been far more difficult 
of aocess by land-travel over territories inhabited by hostile rcrces, ex- 
changing with these both conpoditie and ideas, food-stuffs . and 

. religions, they become the children of civilidion, aud their sun-burned 
mamen the sturdy apostles of progress. Therefore i t  may be laid down 
as a general proposition, that the coasts of a wuntry are tho k t  part of 
it to develop, not an indigenous or local civilization, but a cosmopolitan 
culture, which later spreada inland from the waboard. 

Exceptiou to this rule are found in barren, swampy, or inaccewiible 
coaats like the Pacific littoral of Peru and Mexico, and on ehoree like 
those of western Africd and ear~tern Luzon, which ooonpy an adverse 
geographic location facing a neighbourlese expanse of ocean and remote 
from the world's earlier foci of civilization. Therefore the desoent from 
the equatorial plateau of Africa dowu to the Atlantic littoral means a 
drop in culture also, because the various elements of civilization which, 
since the days of Phaenician and Yemen seamen, have uninterruptedly 
filtered in from the Mediterranean and the Red sea, havo rarely pene- 
trated so fur as the western rim of the highland, and hence uever 
reached the coast. So the remote Adriatic face of Greece received only 
ftrint echoes from tha joyous chorusos of. Egean civilization; so the 
weetern shores of the Iberian pe~lineula and of the British isles, during 
the ancient and medimval periods of history, had their baclu turned on 
the tumult of life and trade and progress about the Mediterranean and 
North sea shores. 

The long, indented coast of the Mediterranean has in all ages pro- 
qented the oontraet of a littoral more advanced in civilization than *he 
,inland dietrich The only possible exceptions are to be found in ancient 
Egypt before Psammeticus began to exploit his mud-choked waboard, 
and in northern Italy of the last two decades, since the utilization of 

Philippine Ceurus, vol. 1, p. 553. Waahhgton : 1903. 
t F. Rntzol, ' History of Menkind,' vol. 8, p. 106. London : 1898. 



.Alpine water-power. Thie oontraet waa apparent, not only wherever 
Phwniciane or Greeks had appropriated the remote coaat of an alien and 
retarded people; even in near-by Thraae the eavege habita of the in- 
terior tribee were wftened only whew these dwelt in oloee proximity to 
the 101th ooloniea along the ooaet, a k t  aa notioeable in the time of 
Tacitns aa in that of Herodotua five hundred years before.* The 
anoient philosophere of Greeoe were awake to the deep-rooted differences 
between an inland and a maritime city, eepecially in mpeot to reoep- 
tivity of idea, aotivity of intellect, and affinity for ou1ture.t 

If we turn to the Philippines, we find that 65 per cent. of the 
Christian or o i v i l ~  population of the islands live on or near the coast ; 
and of the remaining 35 per cent. dwelling inland, by far the greater 
part repreaenta simply the landward extension of the area of Chrietian 
civilization whioh had Manila bay for a nuo1eue.S Otberwiee, all the 
interior dietride are mupied by wild or pagan tribes. Mohammedanism, 
too, a religion of oivilization, rime the aouthernmoet ielande whioh feoe 
the eastern dietributing point of the faith in Java ; i t  is oonfined to the 
mta, exoept for ita one inland area of expansion along the lake and 
river system of the Rio Qrande of Mindanao, whioh dorded an inland 
extension of eee navigation for the emall Yon, h t .  

Coacts are oreas of out-going and in-ooming maritime influenoee. 
The nature and amount of these inlaencee depend upon the sea or 
ooeen whom rim the coast in question h e l p  to form, and the relatione 
of that ooeet to ita other tide-weehed shores. Our land-made point of 
view dominates UE ao completely, that we are prone to oonsider a coeet 
aa margin of ita land, and not a h  aa margin of ita sea, whence, moreover, 
i t  receives the moat irnprtant oontributione to ita development. The 
geographio looation of a coast aa part of a thallaaio or of an oceanio rim 
is the moat potent factor in ita history; more potent than local con- 
ditione of fertility, irregular conkur, end aooeeeibility from sea and 
binterlund. Everything that can be said about the different degreee of 
historical importance attaching to inland eoee and open ooeana in 
eaocessive ages applies equally to the countries and peoples along their 
ehoree; and everything that enhances or diminishes the oultural poeei- 
bilitiee of a sea-ita eise, wnal looation, its relation to the ocean0 and 
continents-finds ita expreeeion in the life along its ooaeta. 

The mthropogeographical evolution whioh haa paseed from amall to 
large etatee and from emall to large eeas aa fielda of maritime activity 
haa been attended by a oontinuous ohango in the value of waste 
aooording se these were looated on encloeed baaine like the Mediter- 
ranean, Red, and Baltio; on marginal onee like the China and North 
seas; or on the opon oaeen. In the earlier period8 of the world'e 

Qrote, ' Hintory of Qreeoe,' vol. 4, p. 22. New York : 1857. 
t Ibid.. vol. 9, pp. 225, 226. 
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bietory, a location on 8 relatively smell enoloeed see gave a maritime 
horizon wide enough to lure, but not so wido aa to intimidate; and by 
ite seclusion led to a ooncentration and intensifioation of l~istorical 
dovelopment, which in Inany of ita phases left models for subeequent 
ages to wonder a t  and imitate. This formative period and formative 
environment outgrown, historical development w w  transferred to loco- 
tions on the open oceans, according to the law of human advanoe f m  
emaller to larger areas ; so the historical importanoe of the Mediter- 
ranean and the Baltic shorea was transitory, a prelude to the larger 
importance of the Atlantio littoral of Europe, jnst as thia in turn wan 
to attain ib full significance only when the circumnavigation of Africa 
and South America linked the Atlantic to the World ocean. Thus that 
g l d n a l  expansion of the geogrrrpbio horizon which hee accompanied 
the progress of history has seen a slow evolution in the value of 
seaboard locatiol~e, the transfer of maritime leadership from sniall to 
large baains, from thallwic to oceanic ports, from Lubeck to Hamburg, 
from Venice to Genoa, aa earlier from the l'irmus to Ostia, and later 
from England's little Cirtque Pork U, Liverpool and the Clyde. 

Though the articulutions of a coast determine the ease with which 
maritime influencas are communicated to the land, nevertheleas history 
shows repeated instances where an exceptional location, oombined with 
restricted area, bas r a i d  a poorly indented seaboard to maritime and 
cultural pre-eminence. Phmnicia's brilliant hietory row enperior to the 
limitation of indifferent barbours, owing to a position on the Arabian 
iethmus between the Mediterranean and the Indian ocean a t  the meeting- 
place of Europe, Asia, and Africa. Moreover, the advantageu of this 
particular location have in various times and in various degrees brought 
into prominence all parts of the Syrian end Egyptian coasts from 
Antioch to Alexandria. So the wholc stretch of wast around the head 
of the Adriatic, marking the conjunction of a busy sea-route with 
various land-rontes oror tbe encircling mountains from Central Europo, 
has seen during tbo ages a long sncees~ion of thriving marilime cities, 
in spite of fast-silting harbours and impeded oonnection with the hinter- 
land. Here in turn have ruled with maritime sway Spina, Ravenna, 
Aquileia,. Yenice, and Trieste. On the other side of the Italian 
peninsula, the location on the northernmost inlet of the western 
Mediterranean and a t  the seaward h e e  of the Lignrian Apenninee, 
just where thia range opens two paases of only 1800 feet elevation to 
the upper Po valley, made trn active maritime town of Genoa from 
Strabo's day to the present. I n  ite incipiency i t  relied upon one 
mediocre harbour on an otherwise harbourless wast, a local supply 
of timber for ita ships, and a road northward acrose the mountsins.t 
The maritime ascendencp in the Middle Ages of Genoa, Pisa, Venice, 

- . - - - - - - - -- 
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and Baroelona provee that no long indented ooast is neceesary, but only 
one tolerable harbour ooupled with an advantageous location. 

Owing to the eaee and cheapneae of water transportation, a seaboard 
position between two other ooaeta of contrasted products, due to a 
differenoe either of zonal location or of economic development or 
of both oombined, emurea commercial exchangee and the inevitable 
activities of the middleman. The position of Carthage near the centre 
of the Mediterranean enabled hcr to fatten on the trade between the 
highly developed eastern beei and the retarded western one. Midway 
between the teeming industrial towns of medimval Flanders, Holland, 
and weatern Germany and the new nnexploited districts of unpro- 
grreive R-ia, PO~M), and Scandinavia. lay the long line of the 
German Hanseatio towns--Kiel, Lnbeok, Wiemar, Roetock, Stralsund, 
Qreifswald, Anclam, Stettin, and Colberg, the ci0ikat.a man'tinrse, who 
for three oenturiee or more made themselves the dominant oommemid 
and maritime power of the Boltio by exchanging Flemish fabrice, 
German hardware, and Spaniah wines for the furs and wax.of Ruesian 
fomta, tallow and hides from Polish pastures, and crude metals from 
Swedish mines.* SO Portugal by its geographical location becrrlne a 
titaple place where the tropical products from the EBBt Indiee were 
transferred to the veeeele of Dutch merohante, and by them dietributed 
to northern Europe; kter  New England, by a parallel location, becsme 
the middleman in the exchanges of the tropical produote of the Weet 
India, the tobecoo of Virginia, and the wheat of Maryland for the 
manufactured warm of England aud the fish of Newfoundland. 

Primitive or early maritime commerce has always been charaoterized 
by the short beet, a euccession of middlemen ooaetrs, and s cloee series 
of staple plaoes, such as served the North Indian ocean trado in Oman, 
Malabar coaat, Ceylon, Coromandel coaat, Malacca, and Java. There- 
fore, many a littoral admirably situated for middleman trade loses this 
advantage so soon as oommerce matures enough to extend the sweep 
of ita voyages, and to bring into direct contact the two nations for 
which that ooaat was intermediary. This is only another aepeot of the 
anthropogeographic evolution from small to large areas.. The decline 
of the Mediterranean coasta followed close upon the discovery of the 
een-route to India; nor waa their local importance restored by the Suez 
oanal. Portugal declined when the Dutch, excluded from the Tagus 
mouth on the union of Portugal with Spain, found their way to the 
Bpice isles. Ceylon, though still the chief port of call in the Indian 
ocean, hae loat its pre-eminence aa chief market for all the lands between 
Africa and China, which i t  enjoyed in the sixth century A.D., owing to 
the " long haul " of modern oceanic commerce. 

Not only that far-reaching readjustment of maritime aecend-cy 

* Dietrich Sohlfer, ' Die Haueestirdte nnd Kiinig Waldemar von Danemark,' pp. 
184,189. Jena: 1879. 



whioh in the sixteenth oentury followed the advan00 from thdlaeic to 
ooeanio fields of commerce, but also purely local political eventa may 
produce 8s striking changes in the use or importanoe of ma&. The 
Piraeus, which had been the heart of ancient Athens, almoet wholly lost 
ita value in the oheakered political history of the country during the 
Middle Agee, when naval power and merchant marine almoat vanished ; 
but with the restoration of Qreoian independen- in 1832, much 
of ita pristine activity was restored. Up to the beginning of the 
mventeenth cantury, Japan had exploited her advantageous looation 
and her richly indented ooaet to develop a maritime trade which 
extended from Kamchatka to India; but in a624 an imperial order 
withdrew every Japanese vessel from the high m, and for over two 
hundred yeare robbed her busy littoral of all its historical signiliolmce. 
The real life of the Pacific coast of the United States began only with 
ita incorporation into the territory of the Bepublio, but i t  failed to 
attain ita full importance until our acquisition of Alaaka, Hawaii, and 
the Philippinee. So the ooaet of the Persian gulf haa had periods of 
aotivity alternating with periods of deathlike quiet. Ita conqnest by 
the Sareoene in the eeventh oentury inaugurated an era of intense 
maritime enterprise along its drowsy shores : what new awakening may 
i t  experience, if i t  ahould one day beoome a Bnseian littoral I 

Sometimes the deoline in hietorim1 importance is due to phpioal 
modifications in the corret itself, especially where the mud transported 
by a great river to the ma is oonetantly puehing forward the ahoreline. 
The oontrol of the Adriatic p e e d  in turn from Spina to Adriq Ravenna, 
Aquileia, Venim, and Trieste, owing to a staady silting up of the 
coeet.* Btrabo records that Spina, originally a port, wee in hie time 
90 stadia, or 10 miles, from the sea.7 Bmgas, once the great entrep6t of 
the Hanseatio League, was originally on an arm of the aea, with whioh 
i t  wes later connected by canal, and whioh has been eilted up since 
1432, so that its commerce, disturbed tuo by local ware, wes transferred 
to Antwerp on the Sche1dt.S Many early English ports on the coast of 
Kent and on the old solid rim of the Fenland marshes now lie miles 
inland from the Channel and the Wa~h.  

A people never utilizes all parts of its coasts with equal intensity, or 
any part with eql~al intensity in all periods of its development; but, 
wwrding to the law of diti'erentiation, it gradually concentrates its 
energies in a few favoured port., whose maritime businem ten& to 
become specialized; while every extension of the subsidiary territory 
and intensification of production wit.h advance in civilieation inoreeaes 
the mase of men and wares paasing through these ocean gateways. The I 

* W. Deecke, 'Italy,' pp. 89-91. London : 1904. 
t Strabo, book iii. ch. i. 2. 
$ W. h c h e r ,  Nationaloekonomik dea Handele und Oewerbfleissee,' p. 93. note 1. 

Stuttgart : 1899. 
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shores of New York, Delaware, and Chesapeake bays are more important 
to the country now than they were in early colonial days, when their 
back country extended only to the watershed of the Appalachian system. 
Our Gulf coast has gained in activity with the South's economio advance 
from slave to free labur,  and frdm almost exclnsive cotton planting to 
diversified production combined with indnstries; and i t  will come into 
its own, in a maritime sense, when the opening of the Panama canal will 
divert from the Atlantic outlets those products of the Misrriseippi basin 
which will be seeking trans-Pacific marketa. e 

A careful analysis of tho life of coast peoples in relation to all the 
factors of their land and ma environment shows that these are multiform, 
and that none are ~egligible; it takes into consideration the extent, 
fertility, and relief of the littoral, its acmeeibility from the land as well 
as from the eea, and its location in regard to outlying islande and to 
opposite shores, whether near or far ; it holds in view not-only the emall 
articulations that give the littoral ready contact with the sea, but its 
relation to the larger continental artioulations, whether i t  lie8 on an 
outrunning spur of a continental maw, like the Malam, Temen, or 
Peloponeaian ooast, or upon a retiring inlet that brings i t  far into the 
heart of a continent, and provides i t  with an extensive hinterland; and, 
finally, i t  never ignorerr the nature of the bordering sea, which furnishes 
the echo01 for the learning of mamanship and fixes the scope of maritime 
enterpriee. 

But all these various elementa of ccwtal environment are differentiated 
in their nee and their influence according to the ynrpoees of those who 
come to tenant ~ u c h  tide-washed rime of the land. Pirates seek intricate 
channels and hidden inlete for their laire; a merchant people select 
popnloua harbonra and navigable river mouths; would-be ooloniste settle 
upon fertile valleys opening into quiet bays, till their fields, and use 
their coaata for placid maritime trade with the mother country; i nh io r  
peoples, pnshed or pushing out to the tidal periphery of their continent, 
with no maritime history behind them, bnild their fishing villages on 
protected lagoons, and, unless the shadowy form of some outlying island 
lure them farther, there they tarry, deaf to the siren song of the nee. , 

NOTES ON THE PHYSIOGRAPHY OF CERTAIN VOLCANOES 
IN NORTHERN JAPAN. 

By 0. El. BRUOm MITFORD. 

OP the four "lines of weakness" which, marked by volcanic ranges, 
traverse the islands of Japan, the greatest is that which extends in a 
welldefined anticline1 curve from ~outh-western Yem along the bok- 
bone of Hondo to the lofty tranevaree upfold of the eo-called Japanese 
Alps. At several pointa in t h i ~  line anhidiary lines of fracture, running 
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THE KOMAOATAKE OF n Z O :  ANCIRNT WALL AND PINNACW. 
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THE KOYAOATAKE OF YEZO: MAIN ll8tTF.R CBATER. 

TEE SHIRANEBAH OF KUSATBU: OIGXEFUL VIlUW OF THE CRATEB AND LAKES. 
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w~tward ,  have oaueed a widening of tho voloanio area into broad eon-. 
I t  is in these broader %ones of upheaval that activity is etill displayed. 
Where the volcanoes form a narrow band, or a eingle chain, i t  hse 
wesed. 

The firet of theee mnea is that of south-weetern Yem, which almost 
oompletely wrrounds Volcano bay. I t  contains the taotive craters of 
NoboribetRu and Umi 04 the north eide, and Komagatake and Eean 
on the south, of thia nearly cirmlar inlet. Then, in Hondo, follows the 
maas of volcanio mountains surrounding Lake Inawashiro and con- 
tinued southwards into the Nikko group. In this h n e  sleo are four 
active oraters-Azumayama, Bandaisan, Naauyama, and the Shiraneaan 
of Yumoto (Nikko). The laat of these eon-, owing to ita intersection 
by the subsequently opened Fuji-Oshima line, is tbe broadeat. Here 
the peake are both loftier and more numerous. Two large active craters 
remain-Asama in the oentre line, and the Shiranesan of Kueatsu eome 
20 milea to the north. some of these peaks are comparatively little 
known, and present features of interest which it is proposed here to 
illustrate. 

Tbie is a oomparatively anoient voloano, within whioh a coneider- 
able degree of aotivity on a emall scale ie etill displayed. The old 
crater, dietinguished from afar by the lofty peak in wbioh its western 
wall mlminatea, has been breached on the north-eaat side. The three 

lakes (of whioh Onuma ie 
the largest), formed a t  the 
base of the mountain by 
an eruption in compara- 
tively recent times, are on 
the oppo~ite (south-weat) 
eide. The ancient crater 

w  ha^ a circumference of 14 
mile, and a depth, below 
the western pinnacle, of 
600 feet. Near the gap on 

a the seaward side a new 
Plan of the Crater of Komagatake . Yezo . cone hss h e n  thrown up, 
a, Ancient crat-er roll (Me wws shading indicatrt broad and low. NO men- 

ruundrd rt'dgcr). d ,  d debris of breach. w western 
p i n m k  . C.C low ;mar cone. p.p p ; t ~ t ~ .  tion of this new cone h~ 

r, r pamj/r/ r i f ts 4 t h  $team vcncr been made either by Cap- 
tain Bridgford or Prof. 

Milne, who visited the spot in 1872 and 1877 respectively. The 
former (Trnnenctiona of the Asiatic Soci~ty, vol. 2, p. 80)  peaks of 
eix emaller craters, one of which waa then active; the letter (Tram- 
actions of the Sehmological Society, vol. 11 (R volume of 184 pagee 
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d m i b i n g  100 volcanoes), part 2) mentionrs only one small orater " with 
5sares  running to it." 

Changes may have taken place since then, probsbly in the course 
of a alight eruption whioh two summere ago covered the country-eide 
to the east and north-eaat with a thin layer of ashes. The present 
qnfiguration of the area within the low cone above mentioned i~ as 
follows (we plan):-(1) Circular pit-crater 40 yards in diameter and 
30 to 40 feet deep, with low truncated cone in centre. The cone has 
no orifice, but is surrounded by a viscous mixture apparently of mud 
and sulphur, from which a little steam issues. (2) A deep narrow rift 
running eaat (twards the breach) oontaining five small venta die- 
charging steam. (3) A smaller pit-crater, extinct. The rift liee 
between the two  crate^.^, and ie joined further eaat by (4) several 
longer rifts which run parallel with the firat on to the very flank of 
the oone, the last of the numerous venta steaming ]nost vigorody. 
All recent eruptions of Komagatake, including that whioh resulted in 
the breaching of the ancient crater, have taken place in an eaaterly 
direction. The centre of activity appears, therefore, to be moving 
gradually eastward along theso lines of fissure. The "lie" of them 
linea, precisely betweon Onuma and the breech, may not be without 
signiiioanoe. 

This volcano riaea boldly from the north-east entranoe of Tmgam 
strait to a height of nearly 2000 feet. It is surrounded on three sidee 
by the sea ; and the orater, which ie deep and finely fonned, ie breached 
on the aide (west) away from the aea. By the gap thus made the crater 
can be entered. Steam and sulphnrous vaponre issue from many crevioes 
in the preoipitous and rocky walls of the crater, especially on the e a t  or 
aeaward side, imparting strange colonrs to the cliffs. The principal vent 
is centrally situated in the crater floor. I t  consists of a harp-edged 
oval aperture, some 20 feet in its longest diameter. In the centre of i t  
rises a sharp lava cone, apparently trachytic, its sides making an angle 
of 70" with the horizontal. From the eastern end of the vent a violent 
and continuous discharge of steam takes place, somewhat laterally, 
towards the oentral cone. The water of the stream flowing out of the 
crater of this volcano past some sulphur-diggers' huts contains free 
sulphurio acid.* 

This prominent peak r i m  from a sea of volcanic mountains to the 
north of Lake Inawaahiro, within 10 miles of the famous Bandaisan, 

- 
When Pmf. Milne visited Esan in 1878, the weather waa, he ~aye, too foggy 

to nee much. Consequently, by such statemente tu" the only evidencoeof truevolcrnio 
action were 8 few cindere embedded in the mnd," jnstice is not done to thw Bue voloano 
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and 40 of Nesuyama, along the oentral axie of Hondo. Them three 
volcanoes, long considered dietinot, heve broken out into dwtmctive 
aotivity within the spaoe of a dozen yeere (1893,1888,1881). Curiously 
enough, the chronologid order of the outbreaks corresponds with the 
order of position. All three peaks are of-about the same height (6000 
feet)-suggesting, c e k b  pan'bur, equality of age; and, their summit 
craters effeotually d e d ,  all have broken out laterally on their 
flanks. 

It is a noteworthy oiroumstanoe that with Bandaisan end Azumayame, 
as well as the Komagatake of Yem, the explosions have takon plaae on 
the side opposite to the lakes formed a t  their respective base0 (see 
diagnunmatio ~ection). Lake Inawashiro was in ell probability the 

predisposing circumstance of the explosion on Bandaisan (1888). At 
that time three lakee came into being in the valley between i t  and 
Azumayama. In 1893 the latter, supposed extinct, burst into eruption 
on the north-east sido. 

The summit orater of Azuma is ocoupied by a lako a quarter of a mile in 
diameter. The nides are steep, end in placee beautifully wooded. The 
wall orater rises to its highest in a bare rounded peak on the north side. 
The preeent aotive crater stands at about the same elevation as the lake. 
A vertical motion would show the form of a fi8h-hook, with the barb 
outwards ; a horizontal section wouM be an oval. The cliffs, terminating 
in a perpendicular rift on the upper side, have a height of 400 feet ; the 
extremo width is about the same. The floor of the crater has two vent,, 
now covered with mud. From the lower or emtern end a large quantity 
of steam is discharged with vigour. That the crater as a whole evolves 
a considerable degree of heat is evinced by the loud roaring which 
rims continually from it. A short distance below, the mountain is lined 
with solfataras, forming the termini of parallel fissures whioh run for 
some distance down the mountain-side. Strongly sulphurous vaponre 
h u e  incoeeantly in p e a t  volume. The orifioes, from 1 to 2 feet in 
diameter, mre many of thcrm half hidden by overhanging stalactites of 
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sulphur. The greater part, however, collects below iu vivid yellow 
mwmes. 

On the north-east side of Azumayama, at  a height of abont 4500 feet, 
thew ie a large parasitic oone with a well-formed crater, extinct, abont 
a quarter of s mile in diameter. The angle of r a t  ie approximately 30". 

The voloano of Bandahan has already been the subject of much 
description, but none of the accounts published are perfectly consistent 
with one another. I t  is, moreover, impossible to ascertain with any 
preobion the topographical features of the mountain group prior to the 
great explosion. I t  in generally admitted that the peaks (4) surround- 
ing the level plain known as the Numa-no-kcira formed part- of an 
ancient orater ring which had been breached, and lay open to the north. 
The width of this ancient crater, from 0-Bandai to the breach, was 
abont s mile. KO-Bandai, the destroyed mountain, ocoupied a position 
a little to the north of 0-Bandai, and partly overlapping it. Thie 
~uggeata that the former wee a parasitic cone of unusual dimensions, 
built up on the northern flank of 0-Bandei after the great cateclysm 
which resulted in the formation of the crater ring. The previoue 
breaching explosion had made a vant inclined plane leading from the 
edge of the ancient crater floor to the valley below, down which the 
broken fragments of KO-Bandai, end the mud engendered by the 
immense quantities of steam, rushed with accelerated force. The 
photographs ehow the aspect of the devastated area in April, 1907. 
The hollow at the lower lip of the fracture was filled with snow, though 
the slope leading up from i t  was steaming from numerous small vents. 

This volcano, 6300 fuet high, is remarkable for the uncommon dia- 
position of its craters. For 500 feet down from its sharply peaked summit, 
the western side of the cone is riddled with active vents, great and 
emall. Just below the summit lies the principal and original orater, 
eome 200 feet in width, and marked from afar by a great cloud of 
steam. Immediately above the limit of vegetation (5700 feet), a maas 
of sulphurous vapour indicates the position of the second large vent. 
This is a sombre pit, some 80 feet in depth, with abrupt perpendicular 
walle, which pasme under en arch of grey rock horizontally into the 
bowels of the mountain. The vapoum from this orater are discharged 
with a hot blast laterally. 

Between the two oretere, s number of eolfateres send forth their 
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Three lakes, separated by narrow walls, oompy the great crater of 
the Shireneean of Kneatsn. The sides of the oone, aa well aa the lake- 
basins, are oompoeed of grey tnff and wlphur, whioh the abundant 
moisture keepe in a pasty state, and through whioh, in pleoee, andeaitio 
rook orope out in bold oli& and pinnaolee. As a whole, the orater is 
oval, but the lakes are oiroular. The total length of the orater ie a 
little over half a mile. The oentral We-baain, the water of whioh GI 
boiling in the north-western part, is iteelf a querter of a mile in 
diameter. A emall atream dowe from the south lake into the central 
one, but there is no woh oonneotion between the central and the 
northern, whioh oooupiea a elightly higher level. 

All the lakee appear to be diminiehing in s h .  At the time of the 
eruption of 1882, from whioh the present period of aotivity drrtee, the 
water of the o e n t d  lake stood only 20 to 30 feet below the edge of 
the crater wall; i t  is now 100 feet below. For a full year after that 
eruption, a ieyser-like aotirity wes dieplayed, grey mud, boiling water, 
and stones being shot in a column to a height of 50 feet. A sulphur 
faotory was then built near the edge of the orater wall, but wae 
destroyed in a snbmquent eruption, when the geyeer again h m e  
aotive. 

A feature of Shiraneaan is iia blasted treee, the work of the eruption 
of 1882. The noxione fumes given off on that oooasion destroyed pines 
on neighbouring mountaine at a distanoe of 2 i  milea from the oroter. 

A sample of water from the 13011th lake (September, 1907), on being 
tested, ~howed no hydroohlorio wid.* Snlphatea of iron and, to a small 
extent, of alnminium were preeent, together with a oonsiderable pro- 
portion of free mlphuric w i d  The hot springs of Kueatw, at  the foot 
of the mountain, owe their efloacy to the prwnce of the eame aoid. 

In  oonolueion, we may remark that along the whole line, from Yezo 
to Shimneean, a general reorudenoence of volcanio aotivity hes taken 
p-law within the last twenty-five years; that the monntaine in the 
Hindo portion of the line, with the exoeption of the Nikko group (whioh 
are a little higher), have an average elevation of 6600 feet approxi- 
mately; that the majority of the oratem have been breached, or have 
broken out laterally ; and that thie haa occturred in several inetanoes on 
the side remote from lakee formed at  the bam of the mountain in  oom- 
pratively remnt times. AE pointed out by Prof. Biilne, the rooks 
of the northern volcanoes are more auidio than thoee of the eonthern 
volcanoes, and this ie borne out by the generally wid oharacter of the 
hot springs isening from them. 

The water of them laker im mid by the editom of Momy'e Handbook to Japan 
(p. 187). to oonnbt of " hydrochlorio acid, with iron and slum. . . ." 



AN EARLY SIXTEENTH-CENTURY MAP OF THE WORLD.' 
A CKJRIOU~ little map, dating from the second decade of the sixteenth 
oentury, haa lately been obtained by Mr. H. Ruffer, a Fellow of our 
Society, through the well-known bookeeller of Milan, Signor U. Hoepli. 
I ts  present owner having obligingly offered to bear the major portion 
of the expense of reproduotion, we are enabled to give a famimile in 
the present number of the Journal. Nothing appears to be known of 
the history of the map, whioh purports to be by Fra Miohiel Barbolon, 
and to have been drawn at  Venim in 1514. I t  beam the title Uni- 
versal Orbe della Tera,' and though giving a very alight and general 
view of the then-known world, offers some points of interest. As in 
other mape of the period, produoed on the more literary side of geo- 
graphy, it shows many tram of the Ptolemaio influenoe, and makes no 
attempt to lay down accurately the results of nautical discovery. But 
it may help to oaet a side light on the difFueion of geographical ideas, 
and the genealogy, so to say, of cartographical dooumenta, in the period 
then oloeing, in whioh Italy had oconpied so dietinpished a poeition, 
though no doubt many Italian produotiona in this field are now laet. 

Of the four dozen names inserted in the map, most, i t  will be seen, 
repreeent oountriee rather than oitiee. The prinoiple of seleotion is not 
very apparent, and in a slight aketoh of the kind we should hardly 
hare expeoted to find names like Finland, Biga, and La Rochelle. On 
ihe other hand, the names inserted for the more distant parta of the 
world show the author to have had eome knowledge of the more 
important oountriee, and of oentree of oommerm like Aden and Maleccs. 
Indications of his religions sympathies are to be seen in the repre- 
sentation of Jeruealem, in the ooat-of-arms in the top left-hand oorner, 
and poeaibly in the red oroee of the ship sailing towards Hispaniola, 
whioh island seems eingled out for special notice by being shown in 
gold. Mr. Rnffer snggeste that Fra Barbolan may have been interested 
in miesionary enterprim. 

Among the mape with whioh i t  is natural to compare the present 
specimen are thoee of the Ptolemye of Rome (1608), Venice (1511), 
and Btraeabnrg (1513), with others of Waldeeemiiller'e prodnotions 
oomparable with the laet-named. In one reapeat, a t  leeet, i t  shows 
an improvement on the more pretentious effort of Sylvanus in the 151 1 
Ptolemy (brought out in the same city only three years earlier), for 
there ie a more correot preeentation of the two Indiw peninsulas, 
flanked by Ceylon and Sumatra, and with the name &lama on the 
more easterly of the two, as in Ruyeoh's map in the Ptolemy of 1508 
and in Waldeeemtiller'n of 1613. In  the name "Rnaaia blance" we 
have a further point of reaemblanoe with the World-map of 1513, 

Map, p. 244. The scale of the original han been reduced by about one-fourth. 
P 2 
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though in thie the name is derived from an eerlier map of Italian 
provenanoe-that of Mrtellus of 1489-from which (or from a oommon 
prototype) a large part of the 1513 map was closely oopied (cf. J m d ,  
vol. 23, p. 764). The origical authority for the term eeems to be the 
famous map of Fra Mauro (1459)-itaelf produced in Venice and 
probably known to Fra Barbolan-which shows not only "Bossia 
biancha," but " Rosfiia negra" and Roesia roese," explaining the 
terms aa derived from the White ma and the Blaok and Red rivere.* 
The name " Thebet," found in comperatively few map8 of the time, 
had already appeared in Fre Maw's, who aleo located the islands of 
Ceylon and Sumatra ("Taprobana") in correct relation to the two 
Indian peninsdee, showing here, as elmwhere, a knowledge much in 
advanoe of his time. 

Although Fra Barbolan does not fill in the extreme east coa t  of 
Asia, i t  seems probable that this is due, ae in Waldmemiiller's Carta 
Marina' of 1516, merely to want of spaoe, and that the map really 
belongs to the type so much in vogue at  the time, in which the con- 
tinent is bounded eaetward by a wide ocean, separating i t  from the 
New World, though the oonception is marred by the retention of 
Ptolemy's eastern coast of the Sinns Magnun, involving the strange 
exareeoenoe to the 0011th-eeet of the oontinent. I t  is poeeible, however, 
that the author wae intentionally adopting a non-committal attitude 
on this question. Perhaps the moat remarkable feature in the map 51 
the junction of Europe with the New World by the extreme north, 
though tbie, after all, is an eaay step, if a purely epeoulative one, from 
the many earlier maps in which Greenland wee shown ae a long narrow 
peninsula attaahed to North-West Europe. This featare seems another 
charaoterietic of Italian workmanship, pointing to the probability of 
the former existence of now-lost l i b  in the chain of evolution. Thne 
i t  reoars again with equal definitenew more than thirty years later, 
in another Venioe map-that of Qaataldi in the Ptolemy of 1648, while 
i t  seems to be hinted a t  in eome, at  leest, of the maps of the Battieta 
Agnese achool. 

As regards the Amerioan portion, the author displays unuaual 
boldnew, for the time, in piecing together the scottei.ed fragmenta, 
from Labrador to Florida, into a continuous continental mam. He 
avoids the confueion aa to the true charaoter of Cuba displajed by 
so many of his contemporaries, including even Ruysch and Waldsee- 
miiller. In South Amerioa the use of the name Brazil forms another. 

It is ouriona that mwt of the later m s p  wprodnoe only the " White Rwia." 
though that in the ' Margarits Philoeophica' of 1515 hae aleo " Ruenis rubra." The 
vitality of the term " White R u ~ i a "  in the m a p  (especially Italian) of the sixteenth 
century is pmbably an instance of slavish oopying by maprnakers. It is found os 
late ae 1566 in Qestaldi'e map of Bussia, reprodnoed in Muller's ' Remarkable Map! 



if  an d d e n t a l ,  l i n k  w i t h  the work of t h e  last-named, whom mape of 
1516 and 1516 have  h i ther to  been t h e  earlieet known speoimene to 
adopt  t h e  new deeignation for t h e  "Ter ra  Sancte  Crucie." B u t  as Fre 
Barbolan'e m a p  is a year before t h e  earlier of thesa, it may be t h a t  
here aga in  t h e  Alsatian m a p m a k e r  waa drawing  upon eome I tal ian 

REVIEWS. 

' Ancient Khotan : Detailed Beport of Amhtaological Exploratiom in Chinene 
Tnrkestan.' Csnied out and Desoribed under the Orders of H.M. Indian Qovern- 
ment by 116. Anrel Stain, Indian Edumtinnal Servioe. Oxford : at the O h n d u n  
Preea 1907. 

WEEN, in the ffwgraphicrrl J o u d  of June, 1906, the scientific reeulte of Dr. 
Sveo Hedin's journey in Central Ama (1899-1902) were considered, the main point 
of physical interest was found to be the battle -between water and sand-the latter 
from the eaet aggressive, and the former from the weat defensive; whilst the 
issue, tbough fluctuating, appearad so far to have been favourable to the assailant. 
Cultivation and irrigation, there interdependent, have shrunk, and the desert has 
advanoed. Cities, roads, and the riven themselves have been obliterated, aave when 
the wind hss laid bare the ruins which the nand had first submerged and then pre- 
served. 80 ita notion has not been solely dmtmotive ; indeed, to its protection Dr. 
M. A. Stein owm the materials for his detailed report of archmological exploration 
in the neighbourhood of Khotan, and in what may be described as the muth- 
weshrn and southern part of the Takla Makan. Both of these explorere have pub- 
lished popular scconnts of their journey4 followed by lengthyreporta of results, the 
one book being more or less a complement of the other. 

Dr. Stein's report, now under coneideration, is dedicated to Sir Henry Yule, 
"the great elucidator of early travel and a pioneer in the historical geography of 
Central Asia," with a feeling of admiration and respect for that learned man which 
is highly commendable and is widely entertained. I ts  swpe may be gathered from 
the title, whilst the region in which research was carried on waa fixed, we are told, 
by " the important find of ancient birch-bark leaves, containing a Buddhist text in 
early PrBkrit and in Khamthi  writing, of which M. Dutreuil dc Rhins had 
acquired a portion during hie stay at  Khotan!' These fragments, on examination, 
were recognized as the oldest Indian manuscript then known, and the Government of 
Indii was induced to employ its agents to procure relics from Chinese Turkistan. ' 

An usual, supply followed demand; but after much profound inquiry and 
deliberation by experts, doubt was cast on the finds, specially of manuscripts and 
block-printa obtained from tressure-seekera. That the suspicion was well founded 
i t  has been Dr. Shin's good fortune to establish ; inquiry, semi-antiquarian, semi- 
judicial, held at Khotan, enabled him to clear up the mystery of these strange 
documente in unknown characters, which "not only figured conspicuously in the 
' British Collection of Antiquities from Central Asia,' found at Calcutta, but had 
found their way alao to public collections in London, Paris, St. Peteraburg, and 
probably ehwhere." The forger, Islam Akhun, was at first shy and protested hie 
innocence ; he was merely an agent for certain permxu at  Khotan now dead, for the 



male of old boob to p n r o h n  in Knnhgar; and he lamented, if there hd bean 
fraud, that be alone wan left to bear the burden. His poeition wan strong, but it 
was skilfully turned; the doctor was able to confront him with exact reproductions 
of the elaborate stories he had told, and partly delighted with the permanent record 
his inventiom had obtained, and partly becauee he waa assured that no punishment 
wan contemplated, he eventually c o n f d  and explained the plan he had followed 
to produce the article required by the &be. He wae immensely impmad by 
the perfect photographic reproductions of hi own handiwork, and at oncw grasped 
the idea that thii art could be utiliGed with great mooeee in the perpetration of 
further fraud; ooneequently, he prayed to% allowed to acoompany the Doctor to 
Europe, where he might find a wider field for his peculiar talents. 

But Dr. Stein not only 0X~0eed the false records, but may claim to have procared 
many genuine writings and relice which confirm what in known of the introduction 
of Buddhism from India, and demonstrate the Influence of Indian language and art 
in them remote regiona Hi detailed report dencriben, perhap too minutalp, but 
with evident and m p u l o u s  accuracy, how these were obtained; it  may con- 
veniently be divided into three main heads : the history of that part of Chinese 
Turkeetan and it8 neighbouring countries ; thoir geography; and descriptions of 
the ancient sites a d  tbe various relice diecovered. 
The hietoy is extremely interesting, though often obgcure, and much reading 

and study are required before a rewonably clear greep of the subject ie obtained. 
For we have to learn who the old inhabitants we&, id who and what were their 
n e i g h b o a  Evidence lreem to show that the people of Khotan are mainly of 
Arian rtock, rimilar in most mpecb to the inhabitmts of WPLIm and -01, 
with an dmi.tare of Turk and Tibetan blood. The Indian element wan p-t 
before the introduotion of Buddhism, and tradition points to Taxila an the source, 
with Gandhara and grehmir an the routes of migration. The story ie that King 
Awka'a eldest son, Kuo- who wm governor of Taxila, had hie eyea put out by 
a wicked stepmother. When the news reached the king, his anger so grert 
that he h i a h e d  all the principal inhabitante to Khotan, "a  eandy dcmert to the 
north-east of the Snowy mountains." There the ails established themmlveq and 
elected a king, who laid the foundatiom of a city wbich became the capital of 
the kingdom. I t  had many viciedtudee, not always easy to trace; but, taken 
with gashgar and the neighbouring countriee, it may be seid, in a gened  way, 
that Chinese influence and suzerainty prevailed, though interrupted for considerable 
periods, and that Buddhism was introduced about 120 A.D. l 'he HUM, driven 
from China, their ancient and perhap origind seat, set forth westwards in two 
greet divisione towards the Oxue and Volga. The Brst divieion 'I eetabliihed their 
dominion in the fruitful and extensive plains of Sogdiana, on the eastern aide of 
the Csepian, where they premrved tho name of HUM, with the epithet of Eutha- 
litee, or Nepthalites." l'heec people, the White Huns, who arrived in the first 
century of our era, by the middle of the fifth ruled Emtern Turkietan, and had 
carried their conque~b to Qandhara and the Indu .  In turn they were overthrown 
by the Turks, called by the Chin- Tu-kiu, mid to have come from the  slop^ 
of the Altai, where they were employed by the Khan of the Geougen in mining 
and smelting iron. Next the Saraem, about 710 A.D., bringing with them the 
religion of Mohammed, drove the Turka to the desert, mupied Transoxiana, and 
improved ita commerca " The mutual wmte of India and ~ u r o p e  were supplied 
by the diligence of the Sogdian merchants, and the inestimable art of tramforming 

Oibbon'm 'Roman Empire,' chap. x x L  Theme are the Hephthalites, Ohin- 
I-te, Yeh-taa w h m  o r i g i d  oountry wae oooupied by a tribe oelled Geougen. 



linen into paper h been d i f d  from the manufrctures of 8amuoand over the 
W&rn world." ' 

Beaides these ohanpa them are the movements of the Soythiens, Moguls, Tartue, 
and Twb, which culminated, m far aa we are at preeent concerned, with the 
prooperous reign of Malilt Shah, who croaaed the Jaxarter and subjugated Turkiitan, 
and the conqueets in the thirtsenth century, of Temugin, better known by hie title 
of C h i i b ,  J i i  or Zingir Khan, His grandmn wee KdbWi the @rest Keen of 
whom Manx, Polo h told ua the d r y ,  and by whom the capital Cambaluc or 
Peldng was built. 

Maroo Polo's dewription of Khotan, whom people, he reoordq "we subject to the 
Great Kaan, and are all wodppess of Mahornmet," is still fairly correct. He 
sayq "'l!hm are nummua towns and villages in the country, but Cotan, the 
capital, in the moet noble of all, and gives its name to the kingdom. Everything ia 
to be had there in plenty, includiig abundance of cotton. '1x0 people have vine- 
yards and gardene and es- They live by commerce and manufactures, and are 
no soldisre." t The more recent hietory of Khotan need not be detailed. The 
ancient capitsl, where Yotkan now stands, wee abandoned, presumably afmr the 
elevsnth century, and the country has for the moat part been subject to China, 
though there havs been rebellions, that of Ya'kub Beg of Koshgar being the moat 
recent. 

The additions to our geographical knowledge of t h w  regiona are mainly the 
results of Bnrveyor Ram Bingh's surveyr of the country about the Karatash p a q  
Khanarik, in Kuen Lun, in the deaert, and at the minu Dr. Stain gratefully 
.olmowledg'ka hie servicm and the obligation he is under to the Department for 
providing an sa l t an t  m able and ao willing. 

k i n g  now to the last and most important part of the work-the eearch for 
relicbfull deacriptionr are given in chap. iv. of investigations near h h g o r  and 
Parkand, in chap. v. and viii. of thow f m  Karghalik to Khotan, and in the 
Khotan w i r  The rite of the rnaient capital at Yotkan, and the excavation for 

. t rwwe  and relics carrid on like mining operatiom, the soil being washed by the 
aid of a river, are well described, and the finds are duly figured in the plates (vol. 3). 
When marching to the Khotan omis, Dr. Btain pawed the remarkable Kaptar 
k r ,  or Bhrine of the Pigeona, where thousands of the birds, perfectly tame, are 
maintained by the offering8 of travellere and the proceeda of other endowmenta. 
Them is, of course, a legend which ia duly recorded, and the rite in not remote (may 
be the name) from the succession of small hilk," fonned by the burrowing of rab, 
mentioned by Hauan-taang. The rate were as big as hedgehogs, and daily marched 
out, following a rat chief who eeved Khotan from an invwion of the Hum. 

Then various sites esetwarda towards Charohan aa far ae the Endere river were 
visited; of these the moat prolific eeem to have been Dandan Uilig; a dte beyond 
the Niya river; and the Endere ruins. Beeidea art relics, docurnente in various 
characters on wood, leather, and paper were obtained. Some are Chineae, others 
Tibetan, but the greater number, we gather, are Kharoethi in wript, Rakrit in 
&alect. Some progreen in deciphering them hee been made, but the procese ie 
.atill incomplete. They go to prove the use of an Indian language in the records 
which are not in Chinwe, and reproductiona will be found in the volume of platee. 
Of these there are in all one hundred and nineteen of great excdence; but the 
number of objects pictured-frescoee, ecnlptume, terra-cottas, panela, wale, etc.- 
vaatly exceed that &mber. 

Vide ohap. li. 
t Yule'e ' Bluoo Polo,' vol. 1, p. 188 (3rd edit.). 



The energetic and thoroughly d e t e n t  m n e a  in whioh Dr. stein has sat 
about hie explorations and their record deserves warm acknowledgment, and must 
form matter of wngratulation to the Government of India Tnmsliteration of nrtive 
namea, that terrible s t d i g - b l o c k ,  is a matter of very ooneidemble importance, 
seeing that through it correct pronunciation in attainable, which without i t  is 
practically impoesible. The want of a sound and reliable system ad& enormously to 
the labour of reading, exoept in, the most perfunctory manner, a d  this might be 
saved by proper cent in writing. The syetem adopted for Chiieee words by 
Dr. Btein, which he owes to M. Chavaunw, is presumably correct if French values 
to the letters be given; but it  is such as to be misleading to an Englioh reader. 
The well-known Buddhiet monk, Hiuen W n g ,  becomee Heiian-bung; Si-yu-ki, 
the Buddhist records translated by ~ea l , '  is printed Hai-ytt-ohi; Chhhii-chis, 
Karghalik, or a town which was near it, is pronounced (we @her from the Fmnch 
Tcho-keou-kia) Cho-kiu-kis; Kia-che (Chia-Shih) is presumably pronounced 
Kia-shi, and if so, Kia-che would seem to be transliterated half in Englieh and 
half in French fashion. It is most confusing to substitute ch for k, u for o short, 
and ch for th when attempting to render oriental words in the English languega 

Dr. Stein is now engaged on farther mearch in the Takla Yakan ; he haa got 
relice from ruine north and south of Lob-nor, and hae sent them to Keshgar, but 
has himself followed the route towarde China ueed by Heiian-tuang and Manx, Polo. 
In or about the ruined watch-towem he has found m y  Chinem documenb, and, 
with the help of Rai Ram Sigh ,  has added some d u l  survey work in the Nan- 
ehan range. Let ue hope, when the report of this work is written, that either native 
names may be written in native character M well aa in English, or %hat a good 
sydtem of trannliteration may be followed. 

W. B R O A D ~ .  

lDlwh hien.' By Dr. K. Futterar (oontiioed by Dr. Fdts Nwtbg). VoL 9. 
' Geologimhe Oharakter-Bilder! Ereter Tell. Berlin : Di'etriih Beimer. 1905. 

The geological resulta:of Dr. Futterer's journey across Central Asia in the y e u  
1898 are to appear in three parte, of which this is the first. I t  includeg th6 field 
notea on the earlier part of the expedition, and deecribes )he author'e traveraea of 
the Alai mountains, portions of the Kuen Lun chain, the Tarim desert, and the 
desert of Qobi. Part of the ground has beem degcribed by Kuropatkin and Sven 
Hedin ; but large wllectione were made, and there fe reason to believe that much 
new information was obtained by Dr. Futterer. Unfortunately, illnees prevented 
him from completing his eccount of them investigations, but the editing of this 
volume has been placed in the hands of Dr. Noetling. The second part will 
contain the remainder of the field noten, while the third will be devoted to apecia 
subjects-such as petrography and paleontology. 

The field notes are given in the form of a journal, in which chemid  and other 
data aro inwrporat@, and are rendered mow intelligible by geological maps and 
seotione and many photographic platea To the geologbt they are of interest 
from two pointa of view. Much of the book wneiste of dewriptione of the p m  
of desert erosion, very etrikingly exemplified in many of the diitricte traversed. 
In the Tarim and Gobi deeerts thin sheets of loess, sand, and gravel wver wide 
arean, and the eesential teaturea of desert acenery are exhibited in great perfection. 
Many fine illuetratione are given in thin book, ehowing the effeota of nand- 
wulpture on exposed rock surfaces. There is slso a study of the orientation 
of "dreikanter," and some information on the chemietry of d i n e  deeert soils. 

Yore than half of the route traversed was over ground covered by snperficial 



dapcsib of thir chuaoter, and over loolre and incoherent Tertiary w k a  In some 
prb of h desert, however, outcrop of older rocks occur, and in the mountain 
poma and higher valleys of the Alai and the eastern Kuen Len ranges magni6cent 
sections were exposed to view. The circumetancea of the expedition often allowed 
Coo little time for a thorough examination, but much has been gleaned that ir of 
luting value. The mountain axes consist very largely of granite and other 
intrnaive rockn, with gneisees and much altered whiete of indetarminable age. 
They are well cleen in the defiles of the Terek-dawan pass, which leads to Kashgpr 
from the north-west, and in the spurs of the Kuen Lun mountains. Upon thew 
m t  unconformably sendotoneu, limeatones, tuffs, and other rocks which repregent 
the Dev& (the "Kuen Lun" transgrsasion or uncontormab'illty). The Upper 
C.rbonifem~ r h t a  overlie the older rocks with another unconformabiity, and 
.re the deposits of a second or GI Tibetann t ranegdon. Meaomic rtrata are 
.lea in evidence, particularly to the west of Kaehgar; they include J u r d c  and 
Crehm rooks, sometimes fmiliferoun. The gaps in the succession are l q ,  
but at least three epochs of disturbence have affected this region. The main 
strikeq however, an, very ooneirtsntly east and east-north-east. Much of the 
h b i  deaert conmieta of a plateau built up of the older rocks, with aome of the euly 
Tertiary Hm-hai or Gobi formation, buried in recent desert sands and gravela 

When completed, thin work will be a repository of information on aome of the 
l e u t h o r n  portions of Inner Asia, and a Issting monumant to the energy and 
skill of its author. 

J. €3. F. 
AFRICA. 

'From the Niger to the Nile.' By Chptaii Boyd Alexander, RLBe Brigade. 2 volr. 
E d w d  h o l d .  1907. PAM 86r. 

This is a very noteworthy book, M k the journey it records. Indeed, from 
the point of view of geographical discovery, this may turn out to be the lest of the 
great African journeys, or the last but one. There is one more great effort of 
African exploration, p e r h p  the moet arduous and expensive of all, a journey that 
is mid to be contemplated by an even more distinguished explorer than Captain 
Boyd Alexander; and this will be to traverse the continent from Swakin through 
Kordofan, Wadai, Tibeeti, Air, A~awa3, to Cape Blanco. A11 the other big or 
moderately big things have been done, and the great dietinction hae fallen to the 
lot of Captain Boyd Alexander and his companions (Claud Alexander, G. B. 
Goaling, P. A. Talbot, and Joe4 Lopes) of wmpletely mlving the mystery of Lake 
Chad. The reviewer, in enumeratiog those who shared in the work of this 
remarhble expedition-two of them, Captains (3. B. Gouling and Claud Alexander, 
lcrt their lives and were buried, the latter in Bornu, and the former on the upper 
Wele; while Mr. P. A. Talbot returned to England from the banks of Lake Chad 
-hoe included the name of JOEB Lopes amonget the gg officers," following in thin 
the author of the book. Thin young man (not quite correctly styled in the book 
a Portugueee) was a native of the Cape Verde ialands, who, in his boyhood, entered 
the &ce of Captain Boyd.Alexander, and accompanied him on hie journeys to 
the Weat Conat of Africa On this last wonderful tour of exploration through the 
very heart of Africa, Joe6 Lopee, according to bin employer's account, played such 
a splendid part in renourcefulnesq courage, and adroitnew, thst he may well be 

to the commiaaioned ranks. 
The chief point with which h i e  expedition will be swochted historicaliy is the 

mrvey of Lake Chad. C h d  wae the first discovered (by Europeans) of all the 



great African lakes. More then this, it wpe probably the first great'African lake 
hinted at  in human history. Stories of its eristemce found their way OC~OBB the 
Sahara desert to the Greek and Latin geographers, while from A.D. 900 o n w d  
Arabs brought to the Mediterranean world a definite deeoription of this sheet of 
water, which memed all the more wonderful to the white man becaw of ita cloee 
juxtaposition with the Sahara desert. The h t  Europmu to nee Lake Chad were 
Denham and Olapperton in 1823. Overweg, a German in British employ, made 
a rough survey of i t  in 1862. Barth and Nachtigal added somewhat to our know- 
ledge of the countries round this sheet of water, but m tar as actual survey work 
went, i t  was never entitled to more than a dotted outline until thin laat expedition 
undertaken by the two Alexandem and their companions, Gonlillg and Talbot. 

Lake Chad was found by them to consist of two or perhap three completely 
separate arean of open water, the largest on the north-west, the one next in the 
on the south-eaet, while a small irregular patch--almoat a wries of lakeletelay 
between thew two separate lakes. The interval between the north-went and muth- 
east water-arean wae filled up by a nurow edging of swamp, still more by an 
extent of reed banka and dried mareh which had almost beoome eolid ground. 
The aouthemmost extension of Chad ie a great reed-swamp, which is fed by the 
wide delta of the river Shari.* 

A careful and a geographically important land survey was carried out by the 
expedition from Ibi on the river Benue northwards,  eastward^, and again north- 
wards to Kaddai on Lake Chad. But with the departure on other work of Mr. P. A. 
Talbot, the accurate survey work of the expedition came to an end, and thenoeforth 
there are few additions to our geographical knowledge, except important detaib 
hem and there an to the coursee and navigability of the northern af3uent.a of the 
Mubangi and of the Yei tributary of the Mountain Nile. 

But the whole book in iteelf ia one of the most magnifioent addition6 to 
geographical knowledge that haa been published within recent yeam. I t  is 
diicult to speak of itn photographic illustrations without enthusbarn. They ue 
so apmte, no interesting, absolutely unfaked, and exquisitely reproduced. The 
reviewer is tempted to cover many pagee by the interesting deductions to be 
drawn from these photogcapha, some of which are even more important in the 
facta they reveal than hae been immediately apparent to Captain Boyd Alexander. 
Viewed in the light of ethnological information, thew photographs are truly 
remarkable. For the first time we are given clear, exact portraits of certain typea 
of Fula. The reviewer cannot unhesitatingly endorse the opinions oxpnseed aa 
to the origin of the Pula by Mr. Morel (which opiniona are adopted by Boyd 
Alexander) ; but it is clear thst the Fula, though their language connections almost 
certainly lie with West Africa rather than with E a t ,  are obviouely a half-and-half 
t y p  between the Caucasian of the north and the negro of the south. Moreover, 
they remind one irresistibly (as Lugard pointed out) of the Bahima ari~tocracy of 
western Uganda, and these again of the Gala and even of the Egyptians. I t  is a 
remarkable fact that the dominant breed of cattle amongst the Yule peoples in 
West and in Central africa is almost identical with the Ankole oxen of western 
Uganda, north T a n p y i k a ,  and portions of the Congo Free State, a breed always 
associated with a Hamitic type of aristocracy, and, o< couree, also known to us aa 
the commonest breed of cattle in Ancient Egypt (Boe cegyptianu). Them cattle, 
together with the humped zebu type, are admirably illustrated in the work under 
review. 

Chad, Chudda ( ~ m e  for the Benne), Chari, Kade, Ngdi, Shcrri, Nmri, N d i ,  
Zaire, aw among the many variantn of an old African root-word for big river or 
lake, whiah underlies all the modern lengnage familien in Weet Central Afrios. 



The once myeterioun Budduma Wanden of Lake Ohad are depided to us by 
a remarkable wries of illuntratiom, and proved to be very Nilotic in physical type. 
A good deal of information, photographic and literary, is also given about another 
very little-known people, the Tubu of the regions north-eaat of Lake Chad. Bornu 
and the intereeting negroid Arabs of the Lake Chad region are depicted IW they 
have never been before, and so are the Tawareq and their Crunaders' armour. SO, 
too, ie much of the big game-Ehmby antelopes (it k not quite oorrect td call 
them Iurbbemta), water-buck, rhin0~~~0888 (this is the first time the rhinooeros 
 ha^ bean recorded scient+lly from Weet-Central Africa), giraffes, l i o q  hippw, 
the okapi, chimpanzee, and cheetah ; besidea the native breed of dogs (particularly 
intsseeting), domeatic sheep, goat#, and the afore-mentioned oxen. The tropical 
foreeta of the Mubangi basin, the acacias, papyrue, and reeds of Lake Chad, the 
lakaliie width of the Mnbangi river, the ugly monotony of the Shri p b ,  the 
park-like country between the Niger and the Benue, and the extraordinary d.hfp 
of the M w c h i ~ ~ n  mountains (built round great natural monuments of bare rook) ; 
all theee constitute such a faithful yet diversified picture of the very heart of 
'Afriu, it8 men, beaets, mountains, rivers, lakes, maraheg and towns, M has d y ,  
if ever, been put before the stay-at-home public by any previoue writer. 

There ere a few trifling errors in the spelling of native nnmca (in the south 
more particularly), but it  would be ungenerous to make any trivial critioiams. 

In  ~ ~ ~ l c l u s i o n ,  I should like to draw ettention to the remarkable e~plomtion 
of the island of Fernando P8 made by Captain Boyd Alexander m r a l  years ago, 
and to the fact that he noticed a great physical resemblance between the Bube 
rutivea of that island and the M u d  tribe of the river Benue. I have m t l y  
noted a certain linguistic oonnwtion between the Bube and the mmi-Bmtu tribe8 
to the north-esst of the Orom river, which brings us very near to the land of the 
Michi, or Yunahi. It is curioun that, although thin warlike cannibal tribe baa 
been known to explorers sinoe the late fini-, no traveller hsa sa yet recorded its 
'language. The vmbulary taken down by Koelle in 1851, a t  Bierre Leone, from 
a suppoeed Munuhi (Tiwi) slave, shows this language to be semi-Bantu in character. 

The letterprera of Captain Boyd Alexander's book is on a per with ita illus- 
trationa 

H. H. JOHNETON. 
NOBTE AFRI~A. 

'Stanford's Compendium of Geography and Travel ' (new b e ) .  Afrioa. Vol. 1, 
North Africa. By A. H. Keane, LL.D., P.B.G.B. M a p  and Illudralum. &mnd 
edition, revbed. London : Edward Stanford. 1907. Pdcs 15s. ~ t .  

This edition of Prof. Keane's volume on North Africa in ' Stanford's Compendium 
of Geography,' is intended for the student who eeeks to possese in a convenient form 
the reaulte of the additiona made to geographical knowledge in that plrrt of tho 
world in the lmt twelve yesra, together with a summary of recent political and 
economic developments. The general character and high standard of the work is 
well known, and the first edition was a worthy contribution to a better under- 
standing of many obscure and difficult problems. Thin new edition k a revision ; 
the work has not been re-written, and while much has been added to bring the 
narrative " u p t d a t e , "  there are a few pointa open to critickm. This is 
especially the case with regard to British West Africa. Thua on p. 247, we 
read that the Gold Coact "is barred by the humiliating Anglo-French Treaty of 
Auguet, 1889, from spreading inland beyond the 9th degree of north letitude "- 
w h e r e ~  in fact it  extendg in virtue of the 1898 Convention, to 11° N. let. Then no 
hit is given of the recent gold-mining operatiom in the Gold C a s t  and Aahanti, 
while K u k  d d  (y. 381) to be " 8 large place with a reputed population of 
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70,000 to 100,000," wherean the true 6gure in December, 1906, WM 6280, and, even 
inoluding suburbs, did not e x 4  20,000. Again, Lagos is credited with a popula- 
tion of 76,000, which is about 25,000 too many: it might have been pointed out 
that it ie now capital of Southern Nigeria. Six lines are devoted to the work of 
the Royal Niger Company, and that without a mention of Sir George Goldie. Are 
not such phresea ma " the still almost unknown region which is encloeed by the 
great northern bend of the Niger " (p. 267) and " Kasala, capital of the rich pmvinoe 
of Taka" @. 618), uncorrected survivals from the first edition? I t  is, however, 
an unthankful tank to pursue these omissions and mhtatementa. The new issue 
retains all the wealth of ethnographic lore contained in the first edition, while the 
purely geographical pages have been, as a rule, adequately revised. The book is 
specially valuable M tracing the interrelation between the physical featurea of a 
oountry, the character of its inhabitants, and its economic development. 

F. B. C. 

AUSTRALASIA AND PACIFIC ISLANDS. 

* A Historical Geography of the British Colonies.' Edited by Sii  Charlea L u w .  Vol. 6, 
Auetralesia in two parte. By J. D. Rogers. Pp. 440, 9 map. Oxford: 1907. 
Prim 78. 6d. 

Into a volume of 440 pages Mr. J. D. Bogers has cornpreened a moat instructive 
sketch of the political history and a summary of the geography of Australuia, 
under which term he includes, not only Australia and New Zealand, but most of the 
islande of the wuth-western Pacific. The volume is divided into two parts, of 
which the first (of 308 pages) deals with history, and the eecond (of 132 pagss) with 
d d p t i v e  geography. The limits of space preeented the author with the altarnative 
of recounting only B few main events and stages, or of giving short reference to 
many. He has chosen the latter course, and deale so briefiy with each epieale that 
the volume is, for its size, a remarkably oomplete p i c i a  of Australian history. The 
book is saved from the dulness which usually accompanies such compression by ita 
humour, ite selection of graphic incidents, and a pithy and picturesque literary style. 
Thue the author remarka that the settler8 of Otago and Chrietchuroh were the only 
Awtralasians who were driven to colonization " bent on going to heaven in their 
ow11 way without interruptionn (p. 141), and gives a sarcastic sketch of Dr. Lang 
and his indignation at the tardiness with which stateemen gave effect to what ho 
and Providenoe had predetermined." The work shown on every page evidcnca ot 
detailed research and reference to h t - h a n d  authorities. There are abundant 
quotations from the Colonial Hanaards, and what is of even more valuo in this cwe, 
many references to early British official records, which are less accessible in 
Australia, where they are of most interest. The richness in reference to little- 
known official literature is the distinctive feature of this volume, which gives the 
book an authority and an intereet out of all proportion to its size. 

The main subject-matter is political history, but the author nevor writes ma a 
partisan. He reminds us that the Australian wool trade grew from 1819 to 1844 
with the help of a preferential tariff from Great Britain ; and he ad& that the effect 
of the abolition of this preference "cannot be traced with certainty by statisticians" 
(p. 90). The author writes with warm sympathy with his subject; he h e l p  to 
repel the prejudice based on the introduction of the convicts by reference to the 
official btatietice of their crimss ; "more than half were criminals of the mildest 
type " (p. 53), and "many of the oonvicts of 1788 were not what we ehould call 
criminale" (p. 10U. He quotes Leslie'e statement that the twenty-two conviots 



who rrocompaaied him to the Darling Downs were " worth forty men I have since 
seen." The author obviouely thinks the convicts were much better men than some 
of their gaolers, such as hvernor  Bligh-Id that famone grim ma-captain," whose 
crew mutinied on the Bount~, and whose cleverness in stooking his private farm a t  
the public expenee " would have made the unjust steward green with envy " @. 66). 
Luckily, Bligh ran a tilt against McArthur, " a  man born to &he  in many spheres 
of life, but not a t  the stake ; " and a m n d  mutiny againat Bligh relieved Australia 
of thin unffirupuloue tyrant. I t  is a relief to turn from the early naval governors to 
statesmen like Gipp, who began his w e e r  by hanging seven white men who had 
slain blacks (p. 77), and Grey, who, when General Cameron declared Weram wee 
impregnable and demanded two thousand more soldiere, carried it by storm at the 
head of a few Colonial v o l u n ~ r a  (p. 222). Mr. Rogers quotes Grey's noble maxim, 

I could neither govern nor conciliate a people with whose languages, manners, 
cuatome, religion, and modee of thought I was unacquainted" (p. 139). The 
author does not seem to know Australia pereonally, and it is therefore remarkable 
how e u d u l l y  he escapes the many pitfalls ; there are occasional d i p  and rnb- 
prints, mch as the "verbetrate " New Guinea, the locstion of the Broken Hill mines 
a t  Silverton (p. 189) (although in part 2 the population of the two place8 is given 
correctly, and Silverton thus shown to be a mere hamlet), or the reference to the 
geywrs of Mount Xorgan. The statement, " Outrim is the only good ooel district 
in Victoria" will please one company as much ee it will be dieapproved by the 
others. The author's view that Burke and Wills 'I were the first adventurers for 
adventure's sake in Anetralian history " is not likely to meet universal acceptance, 
nor hie description of Eyre's great journey ae a " mad freak." But i t  is ungmioua 
to refer to such trifles when the whole historical section ir so mura te  and so fair. 

The geographical section of the work is lees eatiafactory. The m a p  are poor 
and old feehioned ; they represent widesprd  plateaus like mountain chains, and 
a barely perceptible divide on a broad plain ee if i t  were a g m t  mountain rang(,. 
The m u n t  of the mountain system of New South Waleo ie interesting from its 
m h w s  of description, rather than as an accurate repreaentation of its structure. 
The author's graphic methods are lees suited to physical than to historical geography, 
and such peesages as " the structure, shape, and direotion of the great range contain 
the key which unlock8 every geographical secret of Middle island. With the aid 
of this key, Middle inland is read off a.9 easily as Italy or South America" (pt. 2, 
p. 29), or that " A11 the gold of the east ie quartz-gold, and the best gold m found 
where greenstone and slate are nearest, just as the beet tin is found where granite 
meets alate @. 66), do not show the keen inaight or accuracy of the hietotical part 
of the work. The author's knowledge of the geographical literature is also leas com- 
plete than of the historical; acquaintance with Marahall's ' Geography of New 
Zealand ' (1905) would have been useful in the description of New Zealand. 

Probably the best chapter dealing with physical geography is that on the 
aborigines of Australia ; the author brings out their Caucasian affinities by reference 
to their rwemblance to the Dravidians of India and the Veddahs of Ceylon, and to 
the poseibility of mistaking them for a "nude, scarred, dyed European!' He lays 
stress on " the great gulf fixed " between the A u s t r a l i s  and the black, woolly- 
haired Tasmanians. The author, however, describes subcision as an "objectless 
operation," a view in opposition to the expert medical opinion of Prof. Anderson 
Stuart. The author is to be congratulated on a compact and moat useful digeat of 
Auetralasian history. 

J. W. G. 



POLAR BEQIONS. 

DUO d'Orl6ans. A travem Is Bonqniee dn Spibberg an Cap Philippe, Mai-Aoftt, 1905.' 
Parin : Libralrie Plon. 1907. Pp. 349. M a p  and Illwtrdtonr. Prfm 24 fmna. 

In 1905 the Duke of Orleans charbred the Be@+ and, with Captain A. de G e r l d e  . 
in command, sailed for Spitzbergen. The vessel c m i d  along the weatem and 
northern coast0 of West Spitzbergen, Dane's island and Treurenberg bay, the site 
of the Swedieh geodetic station, being visited, and then an attempt wae made from 
the north-western angle of Spitzbergen to reach the cosat of Greenland, the chief 
object of the expedition ; but the pack proved too solid, and, though a more westerly 
o o m  was held than on previous voyagee, Cape Bismarck wae the h t  land sighted. 
Tho seesr~n proved to be nnsually favourable, and open water Lay h the north. A 
lnrge bay-Orleans bay-waa dincovered, with an bland, named Ile de France,on 
its eaetern side. The duke tried to reach the western &ore, but waa etopped by 
laneaof water too wide and deep to crow without a boat. A lofty coaet-line was 
also seen for a coneiderable clistanoe to the north, and in all the duke claim to 
have added nearly 2O of latitude to the d h e r e d  shores of Greenland. Fuller 
details will be found in the Cfeographiad Journal, vol. 39, pp. 93. For the rest, 
the narrative necessarily resembles those of the many polar expedition0 which have 
gone out in recent years. h r s  and hooded seals were numerooe, and sport was 
good. The appendices contain the list of sounding8 and of birds and animal0 
observed, and the book is well illustrated by the artist of the expedition, Mr. E. 
MBrite, and with photographe. The maps rhow the c o w  of the wholo voyage, 
the route along the edge of the p c k  and the newly discovered corst. 

GENERAL. 

Life and Voyagw of Joaeph Wigging, ?.~.ar. '  By Henry Johnson. London : 
Murray. 1907. P h  l5a. nd. 

It ie well that the praimworthy efforte of Joeeph Wiggina should be placed on 
permanent record. He waa an excellent type of a British seaman, hone~t, knowing 
h b  ~U&BBB well, energetic, and pemvering. 

He wse a master mariner, and in 1887 wae appointed nautical examiner at  
~ b d e r l a n d .  While so employed he conceived the idea of establishing commercial 
i n t e r c o m  with Siberia by way of the Kara eea. Siberia, he maintained, needed 
an ocean highway. 

This is the old route attempted by Wioughby under the auspitm of 
Edward VI., by Stephen Burrough, who discovered the strait, which ought to bear 
bis name, between Novaya Zemlya and Vnigata i h d  in 1656, by Pet and Jack- 
man in 1680, and by Berents in 1694. A11 were stopped by the ice because they 
were too early in the neaaon. But the Bussian bdias even then made regular 
voyages along the coast from Archangel to the river Obi. In 1738, Lieut. Malygin 
was sent by the Rusaian Government and reached the Obi, and Lient. Kwkdof 
made a voyage to the Yenimi. Admiral Lutke made survey9 in 1821-24; and the 
coset-lines were delineated by Lieuts. Ivanoff and Ragosia in 1827-28. Later, in 
1869, Pallher and Carlsen croeaed the Kara sea to the mouth of the Obi, and in 
1870 that eee W80 traversed by a whole fleet of Norwegian walrun-hunters, one of 
them, Johanneeen, passing beyond the mouth of the Yenisei, finding the sea clear 
of ice late in the eeaeon. , 

All this wae well known to us, and there was no question about the navigability 



of the K u a  ser It im a sh.llow gulf, 320 milee long and 180 across. Icc+Boa of 
great thickness cue forced against the eastern ehores of Novaya Zemlya, but the 
B(Y m d y  beoomes navigable late in the aemon. The water is much colder than 
that of the Barens and Von Baer called the Kara sea an ice-cellnr. 80 that 
Cq&ain Wiggins's theory about the Gulf Stream is mietaken. 

Captain Wipgim discovered nothing. Hia merit is that he directed attention 
to thin route to Siberia, and made himmlf a pilot for it. Siberian merchants, 
notably Bideroff and Siberiakoff, offered rewards for a succemful voyage, and 
Captain Wiggins succeeded in raising funds to buy and fit out the steamer D h o  
(103 tons) in 1874. He waa able to reach the mouth of the Obi and then returned. 
But Nordenekiiild reached the Yenisei in 1876, and made an equally successful 
voyage in the following year. 

In 1876, with the help of =. Qardiner and of Siberiakoff, Captain Wiggins 
was enabled to fit out the Thorn ,  a steamer of 160 tons, and succeeded in reaching 
the Yenisei river; but there the !l"hamer waa wrecked and abandoned. It wee in 
1878 that Captain Wiggins made his moet satisfactory voyage, through the very 
efficient aid of Mr. Oswald Cattley, a m e r c h t  of St. Petemburg. Mr. Cattley 
chartered the Warhworth steamer, and had e cargo of wheat and hemp ready 
in the Obi river. Captain Wiggins took out the Warhwwth to the Obi, shipped 
the oargo, and retnrned without accident. Tbe Neptune, a Hamburg steamer, did 
the same. 

Sir Robert Morier, the E n g l i  Ambneeador at St. Petersburg, took up the cause 
with some enthusiasm in 1887, and a company wee formed, owning the Phaniz 
steamer (270 tons). Captain Wig@ took her up the Yenieei, but there agnin his 
veerel was hopeleaaly stranded. Going home overland, he next went out in the 
Lubradw, but returned with the cargo, end the company became bankrupt. From 
1890 b 1894 Captain Wiggins was connected with Mr. Popham's ventures, reaching 
the Yenieei twice, but n g b  l&g hL vwmL 

It wse necamry that there ehould have been complete suocess attending every 
voyage if commerce waa b be turned into thie channel. The only really well- 
man&ed venture WM that of Mr. C a t t l e y a  man who evidently understood his job. 
The Russian Government prefem to favour the Moscow merchants by turning all 
the trade into the railroad. But a time must come when Siberia will be free 
and the ocean highway by the Kara eee will naturally become a frequented and 
flouribhing route. 

After his laat voyage to the Kara sea, Captain Wiggins commanded steamem 
bound to Australia He finally retired to a houee near Harrowgate, whence he 
volunteered to join the Antarctic eearch expedition. He died, a t  the age of aeventy- 
three, on September 13, 1906. Captain Wiggine bequeathed the beautiful plate 
which had been preeented to him by the Emperor of Ruaeia, to the Royal Geo- 
graphical Society. 

In 1894 the Murchiin Grant of our Society wan presented to Captain Wiggins. 
The p r e m t  writer then a d d d  him as follows : " I t  was through your resolution, 
determination, and excellent seamanlike qualities that e new route has been opened 
for commerce; you are the pilot of thg Kara sea, and I understand that you have 
received a m g n i t i o n  of your aervices from his Imperial Majesty the Emperor of 
Bwcb. ' I am sure no man ever deeerved it better. The ~ u r c b i & n  orant-is in a 
peculiar way fitted for the reoognition of your servicee, for Sir Roderick Murchison 
took the deepest interest in ice-navigation, aa well 8s in the commercial prosperity 
of R d a . "  

This book is interesting and well arranged; but the panegyric ia too indis- 
crirninete. No man ever lived who never made any mistaka. There is also a 



diepaition to d i i r a g e  the work of othere, especially that of Nordennkitd, who 
had certainly reached the Yenisei twice before Wig- had d e d  i t  once. 
Wiggins was an exoeedingly fine type of an Engliah nailor, a o m b i i g  patience and 
forethought with energy and enthusiasm. He had an honesty of purpom end a 
charm of manner which secured him many friends. 

C. B. M. 

SHORT NOTICES. 

Eumpe.-' A Hietory of the Parish of St. Mary, Rotherhithe.' By E. J. Beck. 
(Cambridge : The University Prees. 1907. Pp. xvi. and 270. Maps and n l w -  
t r u t h . )  This detailed study, from original eources, of a district historicaUy 
one of the most intereating in London, is excellently carried out and beautifully 
illuetrated by means of a variety of appropriate reproductionq from old prints to 
works of Whistler, as well as by photographs. A chapter by Canon T. Q. Bonney, 
b e d  on the geological h i i r y  of the district, form a fitting geographioal pref~o.  

'The Spanish Series! By A. F. Calvert. (London : John Lane. 1907.) 
Three volumes of this mriea are here to be noticed-' Toledo ' (pp xxiii., 169, and 
611 platea) ; 'Qranada and the Blahambra' (new edition, pp. xxxvi., 88, and 460 
plates) ; ' Cordova ' (in which Mr. Calvert's collaborator is Walter M. Gallkhan, pp. 
xvi., 108, and 169 plates). An will be gathered from the above mumemtion, the 
remarkable feature of these volumes is the number of illnetratione. Considering their 
low price, these are very excellent. They provide an abundance of detail in 
architecture, paintings, and other objecte of art, and though there am oesbh 
technical faulta in Bome of the arohitectural photqppha, not entirely, perhap, to be 
acwunted for by the difficulty of the subjectr, criticism is silenced by the cue 
shown in their selection. One plate in each volume is a eketch-map of the tom 
treated. 

Asia.-' From Tokio through Manchuria with the Japaneee! By Louie L. 
Seaman. (New York : Appleton. 1906. Pp. xv., 268. l?lwtrations.) This ie lrn 
entertaining narrative of the author's experiencee and observations during the 
Rueno-Japanese war, when he had special facilitiee for following daire. 

'The Real Triumph of Japan! By Louis L. Seaman. (New York : Appleton. 
1907. Pp. 292. nluatrations.) Here the same author deals with the particular 
subject in which he wea primarily interested in connection with the Japanene 
operatiom, namely, their horrpital and general medical organization, of which he 
is lond in praise. 

'The Sea-Dyaks of Borneo.' By the Rev. E. E. Qomes. (London : Society for 
the Propegation of the Chapel in Foreign Parta. 1907. Pp. 76. M a p  and Illus- 
trations.) This little book providee a aimple and clear account of an interesting 
people, not including much scientific ethnographical detail, but going deeply into 
the customs and mode of life of the Sea-Dgaks, and narrating the progrsee of 
miseionary work among them. There are mveral excellent illustratioxw. 

Anaerico.-' 8 travers l'Am6rique du Sud! By J. Delebecque. (DeuxiBme 
edition. Paris : Pion-Xourrit et Cie. 1907. Pp. viii. and 318. Maps and Illustrations.) 
The journey here deecribed, includes coasting from La Guayrs, in Veneeuele, to 
Lima in Peru (crossing the isthmua of Panama), with a &tow into Ecuador, and 
finally the crossing of the continent by way of the Amazon. The time occupied in 
the crowing from Lima to Peru was sixty-four days. The story is told vividly, end 
with no little humour. 



THE GEOGRAPHICAL ASSOCIATION. 
THB Annual Meeting of the thogmphioal Aseociation wcrs held at Univelsit? 
College, London, on Wedneeday, Janavy 8, 1908. The President, Mr. Doaglas W. 
Fmhfield, was in the chair. The hon. secretary, Mr. A. J. Herbertaon, sllmmeriGed 
the . a n d  report. He painted out the rapid growth of the Amciation, the 
membership of which had rieen to 643, of whom iifty-six were oolonial or foreign 
members. Three new branches hod been opend in Sheffield, Brietol, and North 
L o d o i  The new edition of the ' Hiita to Teachers,' originally prepared by Dr. 
Mill at the kequwt of the Aeeooiation, wan in the Preae, and would be ieeued with 
the title Guide to Geographical Books and Appliances' at b t e r ,  by Me-. C). 
Philip & Son. Dr. Mill had g e n m l y  preeented the Aesociation with all his 
rights in the work. A special committee on lantern slides waa preparing special 
seb illustrative of different regions and of different eapecte of geography. M e m h  
would receive ooneiderable diecount on the pr im of these slides, and could hire 
them for long periods at specially low rates. The committee had reeolved to form 
a amall lending library for the special benefit of ooantry membem. He s s k d  for 
oonkibutions to the lantern slides and library. The committee had arranged a 
ooum of six evening lectnnrs on the ~ e a c h i n ~  of Qeography, whioh would be 
glven. in the Lent term of 1908, at University Cdlege, Londoo. The growing 
eompondence necessitated %e appointment of new correspondents on different 
mbjeds. The reports of the branches showed that they were doing good work and 
proving of much local benefit. Spedal thanks had to be given to Mr. S. Vaughan 
Morgan for a donation of SlO to the general funds of the &miition, and.S6 68. to 
the librrrg funda Donations in money, and premnts of viewr and books, would be 
specially weloomed by the h i a t i o n .  Attention was &Ued to the new regula- 
tions and syllsbusea for training col leg~ and the certificate examinotionn, to the 
recognition of geography rs a subjeat for the hd pree B.A. at Oxford, and to the 
holusion of geography, with 600 marks atbohed to it, among the rubjeota for the 
Higher Civil Benioe examlnationa 

The hon, tressursr, Mr. E F. Elton, of Wellington College, than gave a state 
ment of occounta Both thie and the annual report wen, adopted, and the oftlcb 
beuera were eleotd for 1908. 

Mr. Douglea W. Freshfield, who WM re-elected President, then- gars tbe 
p d d e n t k l  addreas. He mid fhat last year he had had to oomment on the 
exclnslon of geography from the examinatio~ for the higher b n c h m  of the Civil 
Service, including the Foreign OtEoe. They could now congratulate themselvm npon 
ita inclusion. The etruggle w u  a somewhat arduoue one, and the President of the 
Boyal Geographical Society (Sir Q. Goldie) had spared no pains to bring it to a 
~ucceaaful conclueion. They owed much to the snpport of the Univeraitiee; 
Oxford in particular. Members of the Foreign Offioe henceforth would not be called 
upon to pick up their geography, after they have joined it, at the expenae of the 
interests of the nation. The minds of all engaged in secondary educstion had been 
lately agitated by the controveray with mpect to the d i n g  of Greek in pnblio 
'rohoola and Univeraties. I t  affected teachers of geography inaomuch as some of 
those who desired to retain @reek in ita old predominant pooition, would do ro by 
throwing over wholly or in put such modem studies pe history and geography ; 
while, on the other hand, some of the modem~extmmista were led into revolutionary 
prop& whioh would injure the cultivation of a reawnable system in our public 
whoola There had lately been an intsmhmge of articlm in the N d W  Bedew 
whioh might be cited in illustration of the preeent state of men's minds. That moat 
popular author, htalga howamaster at Eton,:Mr. Arthur B:neon, alleged that daeeio 
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authors mch as hear  are studied f u  too laborioasly and unintelligently-rmrinly 
as e x e r c b  in -d he made the startling mggestion that a few horn 
every dsy might be spmt with advantage by achoolboya in hearing the daily paper 
read and commented on. Omon Lyttelton, head master of Eton, retorted that 
" prsctical effectivenem" was missing in Mr. Beneon's criticism, that he had no 
scheme of education to put forward, end compared that criticism to the plaintive, 
inarticulate note of the curlew. But Canon Lyttelton went on to compare himeelf 
and his brother head maatem to perplexed travellers on a misty moorlmd. Was not 
thin .n intareating confession from the first of head mastera, and a suggestive one in 
the preaent orisis 1 In the light of bhip confession he glanced at the recent d e b  
at the Head MMters' Conference at Oxford, with the suggestion of the head mantam 
of Winchestor and Eton, that little boys at private echoole should be m d l y  
grounded in modern uubjeota in place of being crammed with Greek. Most of them 
wonld probably qpe with this; but the boon was to be bought at a price. Canon 
Lyttelton was nnderstood a t  the time to my that he proposed, in order to make 
more time for Greek, to exclude history and geography altogether from the teaching 
of b o p  betwe~n 12 and 18. He had, however, explained that he only meant to 
suggest as a detail that, in order to give time for a full study of Greek, modern 
studies should be neglected for two years. While the first supposed propod wse 
monstronq the second wm ineidioue and dangerous. He regarded the problem from 
the point of view of one who wonld deeply regret the exclusion, of Greek, yet who 
could sympathize with the despair raised in mastera' minds by the multiplication of 
subjects, the absurdity of parents, and the divemity in intelligoance of bop. Let 
clewica be taught am modem lengurr3eu were taught, and history and ge~grrrphy 
need not be excluded for two ye~rs ; there would be plenty of time for keeping them 
up. If they were not kept up, the olarr~&~ could not be taught properly. HOW 
could a book be read intelligently if the conditio~, human and physical, in which 
the author moved were not explained? What confunions had not learned com- 
mentatom and eminent editors M e n  into from an incapacity to handle geographid 
and topographic~l factel If geography and history were dropped even for two 
yearn, the geographical and historical aspecte of.clmical teaching would be dmppd, 
and the root of the subject would not be reached. Qet rid of the tradition that the 
only intellectual grindstone for boys was to be found in the grammatid com- 
plexitiss of d a d  langusges. Believe that languages quid be taught with profit 
without aiming at the perfection of qualifying your pupils to write them with 
oorreot fluenoy in intricate metre. There was no need for permanent antagonism 
between the claeeicists and the moderns; the two "sides" could be combined and 
welded by thorn who would take a broad view, unhampered by traditione, party 
spirit ; who would avoid the faleehood of extremes and the extravagances of cranks. 
Let them look abroad and see how other nationa managed their education. Let 
them not be dimuraged by the temporary bewilderment and divagations of their 
leadsra The lattar would d i e  in time that while they had been meandering 
in miat the straight path was only a few yards off, + that other guideless 
partieg had already found it. 

Major C. F. (JIoae delivered a lecture on Map Projection " with lantern illy- 
trations, and Mr. B. B. Dickineon, of Rugby, exhibited on the Boreen and deecribed 
vie- of ihe Rhiie gorge, p i e l l y  prepared for members of the h i a t i o n .  
A fuller report will be found in the Qeographhd Teacher for February. 



TEE MONTHLY RECORD. 

Oleoial Lakes and Biver-gorges in England.-In the well-known oase of 
the Yorkshire Derwent, it has been generally aocepted by geologists thnt the gorge 
south of Malton was cut by the oreraow of a lake which oooupied the Vale of 
Piokering during the glacial epoch, suoh overflow being due to the blocking by ice 
of the natural outlet to the mat. That a precisely similar stab of thinge may have 
given rise t o  the formation of gorges in other parb of England ia sweated by Mr. 
F. W. Hrumer in a paper rend before the Gteologioal Sooiety in May, 1907, and 
printed in the Qlartarly J o u d  of that body for November. The writer avowedly 
dealt +ly with hypotheair, and his views will not be accepted in their entirety 
without further evidence, but they are at least worthy of oonsideration an supplying 
an altsnutive explanation of tho origin of eome of the English river systems re at 
pr-t existing. Mr. Harmer starb with the etatement thet the gorgelike valleys 
of Yorkehire, of whioh the glacial origin has been established, must be typid 
rather than anomalouq and that where we see similar recent-looking gorges cut 
down to b l e v e l  aorom ridges of high land, a similar origin is suggested, whiie he 
holdn that the conditions in Oentral England in glacial timw were precissly those 
under whioh gh5al lakes would naturally have originated. The principal aeer 
put forward am re followa : (1) The gorge of the Severn at Ironbridge, with a sup- 
ped lake m p y i n g  the southern part of the Oheahire plain ; (2) the gorga at 
Btnttord-on-Avon and Clifton, with a lake in the Trowbridge area ; (3) the gaps in 
the Jummio escarpment at Lincoln and Ancater ; (4) the Qorlng gap in the Thames 
valley, with a lake oocupying the great Oxford plain. Mr. Harmer mpporta hia 
view, putioularly in the two I& cam, by s careful survey of the distribution of 
glrrcid depoeita in b t n l  England, whioh he shows to be euch as to point in the 
deeimd direction. In the c u m  of the Severn hie explanation certainly  ems prob- 
ablq and it  harmonizes with the views held for lome time by P d  Lapworth. But 
he, perhape, makes too much of the mppoeed similar origin of eimilru phenomena, 
whioh, if carried to extremsq would involvo a glacial origin for all gorgea draining 
wide bauina across ridges of high ground, which can probably be explained, in many 
oaaa, by the d8mnti . l  denudation of the harder and lofter formatiom He aleo lsys 
atma on the recent character of the gorgeti and the absence of indioations of former 
river-comm, of whioh they might have formed pert ; though, canrridaiq the amount 
of possible mbaequent denudation, m h  t m  might hardly be expeoted to exid now. 
Another point inaiated on is the fwt that the gorgm am out down to the lmel of 
the plains on either side, though the preoiee bearing of this on the problem b not 
olearly euplnined. To wcount for the 1 mring of the plains above the gorges, &. 
Harmer rarrorte to what he terms "lacustrine denudation," whioh he suppoow to 
have acted puri pasnu with the wearing down of the prgea. But he g m  into no 
detaih aa to ita manner of aotion, and it could hardly, in any oaw, be aa eBoient re 
ordinary river erosion., Hie strongest point wema to be the very recent aha-r 
of the gorges, and, in thq cane of the Qoring gap, the preamce in ita immediats 
rioinity of high-level gmvele kugarded by oompetent observere re of Glacial ige. 
The argument from the probability that the original drainage waa longitudinal, 
following the ehite of the Wb&d and rofter J d o  rooks, aleo deaervea con- 
rideration, though any attempt to define the conditione at M, remote a period mnst 
involve a large element of unoertninty. In none of the a g e s  epokem of is the 
direation of the former drainage lo unequivocal re in that of the Vale of Pickcring. 

e l 
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U I L  
br. h e n  Hedin.-A communication from Dr. Hedin, received at the Society, 

confirms the statemente lately made in the daiIy preaa that the explorer claims to 
have located the ultimate source0 of the Brahmaputra, Butlej and Indus. 1 hat of 
the Bnrhmaputra (evidently the Kub of the previous communication : Journal, 
VOL SO, p. 660) is esid to lie on the northern side of the northernmost parallel range of 
the Himalayas. On November 8 Dr. Hedin was about to st& for-Ladakh and Khotan. 

&went of r o u t  Haloon, Xindoro.-Thy the third highest summit in the 
Philippines, was w n d e d  for the first time at the end of 2906 by m Amerium 
party headed by Major E. A. Yearns, U.S. Army, and including among ita membem 
Mr. E. D. Merrill, who d d b  the expedition in the third number of the 
Pitilippine Journal of &nce for 1907. The intarim of Mindoro has remained the 
leut  known portion of the Philippine archipelago, ita rough and foreat-cld 
character preeenting unueual difficulties to the explorer. The English natudi& 
Mr. John Whikhead, reached an altitude of 6000 feet on the Mount Halcon rangs 
in 1896, while unaucoeseful attempts to reach the m m i t  were made by American 
parties in 1904 and in Jnne, 1905. The difiiculties are i n c d  by the exceptionally 
heavy rainfall and the great body of water csrried by the rivers when in flood. Dr. 
Mearm' expedition struck inland from Bubaan, on the north coast to the west of 
Calapen, the capital of Mindoro, going south-went to the Alag river, an upper bwoh 
of the Bako, and ascending this tu the vicinity of the mountain. Moat of the route 
led over stecp forest-clad ridgee, between which the Alag and its tributaries flowed 
in deep &lone. Native traib ware aometimee made use of, but apath had often to 
be out through dense bush. On reaching sn altitude of 4500 feet the travellen 
entered a region of wnatsnt fog and rain, and suffered scverely from the canstant 
nettings and the cold, the tempersty being constantly below 60' Fohr. After 
attaining the main ridge at an altitude of 7803 feet, the bush gave way for a time 
to open heath lands, but theee werelimited in extent, and before gaining the aummit 
the thickets became denser than ever (though more stunted), and the cutting of a 
path was eroeeeively laboriow. No indication was seen that man had ever pen* 
trated to the summit region. The wmmismriat was naturally amatter of di5cd@, 
mpecially as the advance party was more than once out off from the base cump by 
flooded rivem, but in spih of all obetscles the return journey wan at last m d d y  
accomplished. Like other travellem, the expedition found leechee exceedingly 
troubleeome at lower levels, but brown ~ m p  emeared on the legs of the native carrim 
wan found to be a good repellent, and puttees proved effectual in the case of the 
whites. The interior of Mindoro in inhabited only by the aboriginal Mangyans, who 
are little known to the outside world. Their houeee and clearings were frequently 
met with, but only three individuals were seen, as .they .take to flight on the 
approach of atrangem. One of their h o w  was ununually large and well built. 
The preeenoe of Mount Halcon (a Bpsnieh name signifying " falcon," the nativee 
apparently knowing the mountain either as Alag or Bako) causeti sn enormous 
precipitation in the north of Mindoro, extanding continuonsly over nine months in 
the year, while the remaining three, February, Mwch, and April, are not always dry. 
The vegetation bears evidence of the exceptional humidity in the abundrrnoe of 
spiphytea, f e r q  orchids, moeeae, eto., which a t  the higher elevations clothe the 
branches so densely aa to completely c o n e  them. Heloon (which probably 
bas an dtitude of 8690 feet) is not due t o  volosoio action, but the range, 
which is formed of granite, white quartz, schist, and marble, neema to be a fold. 
Mindoro M a whole m m s  to differ from the mt of the gronp, of which it ia 
poseibly the old& portion. There u e  indication8 of an eerly connection with 
some gmt to the west and south, fullowed by 8 prolonged sepuation. 



The Egyptian Snrvey Department-The report of Captain Lyom for 
1906 reoordn the usual amount of valuable work in the varionr branches of this 
department, which h~ to do not only with survey pure and simple, but wjth 
meteorological and geological research, observations of the Nile diecharge, and other 
mattera The two principal faturm of the survey work were the completion 
of the Codastral Survey (on which a special report in promised), and t t e  publication 
of a b u t  one-quarter of the general map of the Nile valley and delta on the 
d e  of 1 : 60,000. Another piece of work was the demarcation of the Trim- 
Egyptian frontier (J~,urrrcrr, vol. 80, p. 89), which will dm be dealt with in a 
rpecial publication. An r e & a  seoond-order trimgulation, a complete chain of 
which (re shown in a sketch-map accompanying the report) arbta from the 
Mediterranean to Wadi Halfa, attentian wm chiefly directed during the year to the 
Belts, a great part of which h d  not been mtisfactorily trfangulated &fore. Bese- 
merrsurementa a t  Alexandria and Wakcd with the J i ier in appvatm gave remark- 
ably wcurata results. Various lines of precise levelling were olso completed in the 
delta. A great part of the work of the topographioal section waa done in the Nile 
valley between Khsrturn gnd Wadi Halfs, in oonnection with poseible eites of reeer- 
r o h  ( J w d ,  voL B9, p. 332). Great care waa taken to ennure accurate resulk, and 
the levelling gave inte&ting reaulta .SE regarb the varying dope of the river. An 
important statamant in made reguding the longitude of atetione in the Sudan, or 
adopted in Oulonel Talbot'e survey. Thin officer used the value 31' 17' lY"'5 
eut of Greenwich for the west tnn3it room of Abaeria ohrvatory, which ha? 
h o e  been found to be 4"96 too great. But the W o n  given in 1902 in the War 
OI3w list of latitudes aud longtitudes, that 6" must be sublrroted from Colonel 
Talbot's longitudes, does not after ell hold 'good, for tho Nile valley triangulation 
h~ ahown that the longitude of Colonel Tdbot's point at Wadi Halfa, an deterrnin* 
telegraphically mmo years ago, Q too small by 4"97. The two corrections thue, 
ourionrly snough, nearly neutralize each other, the ultimate correction b:iug only 
(Yf.89. The m a t  important work of the Geological Survey WM that in the 
eastern desert between 22' and 26' N., carried out by Dr. J. Ball, Mr. Villiera 
Stuart, and o t h m  Thie in the subject of a memoir, which will be referred to 

The mean W h m - D r .  Carl Uhlig, whose mimarchen in Evet 
Afria have been frequently referrcd to in the Journal, -hw bummed up the rtsultr 
of his obmrvationa regarding the East African rif.-valley and aeeooiated fault-ecprpq 
in the Qwgraphieclrs Zeitachnyt for September, 1207. The portion of the system 
examined by Dr. Uhlig and hie aesociates wm that wrnpriaed between 2' and 4' south, 
and extending from a little north of the Magad or h'atron lako to a little south of 
the Laua ya Mueri : and the morphological features of thin section are described in 
full detail by the writer, who also dincueeee the many problem still unsolved with 
regard to the geological history. He bring out clearly the aomplex character of the 
series of w a r p  and depressione, and ahowa the need for further research before the 
problem6 alluded to can be regarded ae solved. Althor~gh all'the main feat- are 
of teotonic origiri, there in great diversity in their age and present form in different 
parts of the area. In places the w ~ p s  are well marked and follow a regular direc- 
tion, while at  other8 they ere eo irregular that it  is difficult to nay what ie their 
precise a?ection or whether they are to be traced at  d ; end while frequently 
formed of rectnt volcanic  material^, they occasionally coneiet of Archman r o c k  The 
volmoeq too, lesm to be of ve ry various agm. It is to the north of the lrrea in question 
&at the riff-!alley beuo the well-marled h t e r  k n o w  to daitare to Rritieh 
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nabrn rovp bolltinuen its h l u  oo& between Z0 m d  4O, that on the eant 1- 
ita continuity and even seeme to dissppeu altogether. So thmt Prof. Uhlig hemtatea 
fo recogrim a rift-valley at  all in thin section, but speahe of the wcstam line of 
heights M the * Enat African fault-ncarp." Even on this side the ground riaen in 
somewhat irregular atep, and the main scarp itself d e a  greatly in height, thtugh 
it  shows throughout the chareotsre of extreme youth, its high c l i 5  being bordered 
in plsces by a trlw of 100 feet only. West of it, and running coneiderably to the 
weat of eouth, ie s seoond eecerpment, in which the primitive roolc comes to fight. 
It is due equally to tectonic agencies, but in of greeter age, i b  form showing much 
greeter maturity. To this Dr. Uhlig gives the nmme Songo warp," from the din- 
trict which it  bounds to the eaet. In  the latitude of the north end of the M s g d  ia 
the volcano Sambu, which gives a wide prospect over the surrounding country, and 
is likewine older t h m  the main Irarp, as half of it  has been oarried down beneath 
the surface of the Magad. The main scarp in the moet recent of all ths similar 
f e a h ,  for besides the Songo warp and pambu, the Nysrass warp and the 
" Wintern highland (so named from the Winter fund by which the expedition waa 
mpported) have also been broken through by it. The Engai volcano is, howsver, 
still more recent, being the youngest of all the volcanotwr. Much in the geological 
hhtory of the region still reste, however, on pure hypothesis. Dr. Uhlig regarde i t  
M very doubtful whether any connection can be traced between the riRs of this part 
of East Africa and that of Nyam in the south. 

The Forest of P o u t  Kenis.-A Colonial Otace Report (Micellaneouq No. 41) 
gives an interesting expert eccount by Mr. D. E. Hutchins, of the Kenia fureat, 
which mepllurea 287 milen long by 8 broad, and comprisee one million - of 
timber, forming a girdle between the heightr of 6000 and 9000 feet round the dopes 
of the mountah. I t  is the tropical continuation of the forest found a t  sea-level 
an the wuth wad of Cape Colony, s t  3000 feet above the sea in Natal, and at 
between 4000 and 6000 feet in the Transvaal. In ita advance to the equator, the 
fomt  inorsneer in number of species, a disadvantage in the Kenia forest mom t h m  
eompeneated by its poeeession of oedar in the drier and Ibem camphor in the 
wetter region. Rubber waa not found by Mr. H u t c h i  in paying quantity in the 
mathern half of the foreet inspected by him. The beet portion of this, on the south- 
wt dopes, WM denee, with lofty treee, clear of undergrowth, and having a mil 
oarpeted with dead leavea and humue.. In the lower forest there an, more but 
horter trees. In the upper the trees suffer from wet, m d  the number of species 
dwlinq at  the higher levcla At  8500 feet timber p r a c t i d j  yields the ground 
to bamboo, which thenoe ranges up to the bwe of the cliffs and rocks of the mowy 
peak. The western forest is drier; cedar, of essy natural regeneration, in the 
chief species; bamboo abounds, bat only in patchee. From his own o h a t i o n  
and from report, Mr. Hutahinn estimate0 the timber in the Kenia forest to average, 
roughly, 2300 cubic feet per acre. On the baais of an average value of 2&d. per 
cubia foot, the value of the timber would be therefore E23 per me, or in ali 
$23,000,000, the interest of which would exceed by $100,000 the total expenditure 
of the Enat A f r i k  Protectorate. The bamboo foreat, over m d  above the 
timber, is e&mated at  600,000 acres, but, in view of the more accessible bamboo 
elnewhere, in of little p m t  importance. The rainfall is estimated at  80 to 
120 inches on the eouth, and at  50 to 90 inchee on the west aide. On the latter, 
which drier, forest fires have done incaloulable mischief. A daily cloud 
gathem over the Kenis dopes. During hie rtay in December and January, 
1808-7, the a b a t e  waa ono of the most plersant ~ r .  H u W i  ever experienced. 
P m  h m ,  nor did hs me or feel s moequita The report i n o l ~ d a  8 
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direuaion of the queation of a railway to Keoia, floeting timber down the Tam, 
a d  the oonditions for working the foreat. 

Northern Nigeria.-The annual report on thin Protectorate for 1906-7, pre- 
~ t e d  to Parliament in Deoember lest, is drawn up by 8ir W. Wallace, who took 
OW the temporary adminietration during a part of the interval betwean the 
departure of Sir F. Lugard and the arrival of his nuooereor, Sir Percy Girouard. 
Tho year under review had been generally peacefd, the military operatiom having, 
apart from thoee against the troubleeome Marghis in Bornu, been on quite a small 
acale. Apart from the B m  province and certain plrgan eon- in the south, Mr. 
W.Usce was able to report travel through the Protectorate to be abeolutely eafe. 
The speoial reportn of the various reaidenta tell a nearly unifom tale of progress, 
though in one or two provinceu chaugen in the administrative personnel have been a 
drawback. From Bornu Mr. Hewby reports the Marghi and other tribea of the 
mnth and north-went aa a t  h t  in hand. The Shehu (native ruler) is mid to be 
prohbly the moat loyal and one of the beat emirs in the Protectorate. It had been 
decided to move the cspital from Kuka to Maiduguri. Appended to Mr. Eewbp'e 
report is a ahort description of Lake Chad by Mr. Hanns Viecher, in which it is 
ststel that the Bahr-el-Gad to the erst, with its continuation to the Bodele and 
Egei country, lies lower than the lake, and may ba regarded es the outlet of its 
l a g m r  This etstement M hardly in agreement with the mul t s  of recent French 
m h ,  for i t  waa found by Captain Mangin (Journd, vol. %9, p. 569) that the 
underground flow L certainly towards the lake. In  the Yola province, one of the 
outlying regions where trouble baa sometimes been e x p e r i e d ,  the attitude of the 
Fnkni b mid to be d l  that could be derired l'hm hes been an influx of popula- 
tion from G e r m  territory, thin movement being in the opponite direction to that in 
the previous year. Famine rtill continuer to decimate mme of the pagan tribes. 
Mr. Wallace hm made further efforts to arrive a t  a more accurate estimate of the 
total population of the Protectorate, with the result that the number is now given 
as only a little over 7,000,000, of which total 2,714,000 fa& to Kano province, and 
920,000 to &chi Beferenoe L made to the r a n t  decision to build a railway 
(ultimately, we believe, to be connected with the Southern Nigeria railway from 
Lsgoe), from Baro on the navigable Niger to Zaria and Kano, and i t  is thought 
that this will h e  an important influence on the development of the Protectorate. 
The steam flotilla numbered twelve vessels, including one twin-screw and ten stern- 
wheelera A steel boat has bean plooed on the Yo, and a boat waa also building for 
Lake Chad. Telegraph construction ie still being pushed actively forward, 457 
miles having been ereoted during the gear, though more remains to be done. Work 
hm been continued in connection with the mineral survey, and emelting han beell 
aommenoed in the important tin-field in Bauchi, from which much ie expected. 
Bcal progreee seems to have been made as regards the introduction of cotton 
cultivation, and between Febniary and December, 1906, 1847 bales, weighing 
159 tons, had been ginned and shipped from Lokoja. An appendix treate of ths 
present p i t i o n  of the Senuei movement, and though opinione epm to diier as to 
the danger to be apprehended from thie, the general impremion eeem to be that 
Britinh krritory at  least haa little to fear in the near future. I t  kmentiontd that a 
aoneiderable exodus of nominal Mecca pilgrim hee taken place both from the French 
Niger and from &mu. The majority are a i d  to be eettling in the Nilo valley. 

Another Crossing of the Sahara.-Mr. FQlix Dubois, well known for hie work 
on Timbuktu, who went out early lant year on kehalf of the Cornit6 de 1'Afrigue 
Etanpim to make a general study of recent French work in the Sahara, ha8 success- 
fully croeeed the d m  to the Niger, which he reached about the beginning of 
December. He reporb a state of-complete security to prevail in the region travereed. 
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The Southern Territorier of --By 8 deoree of April 10,1907, mw 
modifiation wua intmdacsd into the dmiduht ive  dllrbion of the Al@m 
To the former Ubmtorien* of din-Sefm, Qbudrir, and Tug* (depandiug 
rerpectively on the three older prorincea) has been added that of The Own," with 
In [Jrlah as cspihl The m r v e i l h ~ ~  of the Momcoo frontier md of the 'l'uamg 
will thue fall in future to two dirtinot funotioncrries. The population of tha whole 
ues waa atimated in 1908 aa somewhat orer 446,000. Sketoh-nup illnetrating 
the new rrrPngement are given in A Trowera b Mends for Nommber 2, and in the 
B~VW Froncoiu for Deoemk, 1907. 

AmmIa A. 
Who gave the Bame to Labrador?-Dom Emeato do Oanto, in hh pamphlet 

' Quem den o nome so Labrador 3 ' ham given the mcat planeible explanation thrt 
has yet appeued. There wm a oertdn Jdo Femandea mttled on the id.nd of 
Terceirq to whom King Manoel of Portugal gave a conceesion for the d i i e r y  of 
new lnnds in 1499. In other docnmentr he t d e d  J& F h m  jhbdor .  
In those d a p  Labmdor did not neceaearily mean a common labourer, but also a 
farmer or any one oultirsting hd. On Muoh 19,1601, Henry Va granted letters 
patant to three Bristol 'merchanb named Ward, Anhunt, and Thomss, with whom 
were rwociated three natireo of the b r s ,  one of them being J o b  Fernander 
Labrador, to diecorer new lands. That they did diecover new land is proved by 
Henry VIL having granted them 8 reward for having done so. Senhor Ernesto do 
Canto suggests that it  waa named Labrador by the Brioto1 merchants, after their 
oolleague, J o b  Fernandel Labrador. 

The Huiohol In- of Pexioo.-Following np his account of the Cora 
Indiane, Herr K. Th. Preuee has communicated to Gbbu ,  (vol. 98, NM. 10 and 11) 
a report of his nine months' axcursion, ending Much, 1907, in the land of the 
Huichols in the Mexioan Sierra Madre. The Coro to the north are divided from 
the Huichol Indiana to the m t h  by the Rio de Jesus &ria Between the two, 
however, are eome vilbges of the " vecince," or Bpenish-speaking M e x i m .  The 
Haiohol land, again, b divided in the middle from north to wuth by the Chapala- 
gana river, which, next turning west, emptier into the Rio J e w  Mark, three dayr' 
journey above its junction with the Rio Qmde. Politically in the state of J.llsoq 
the Huichol land is religiomly administered by two vicars of the Josefinoa Order in 
ZacatecM-one stationed at 8an Andrea, the other at San Bebastian. Dealing 
principally with their religious notione and ouetorns, the report yields a vivid 
insight into the ndve character of the Huichols. Knowing how to win their con- 
fidence, the author, on leaving, took away aome sixteen hundred diierent o b j d  
illuetrative of Huichol paycho!~. There m incidental noticea of landscape. On 
a w e n  houre' ride over the mountain chain running north and south between 
8an Ieidro and Sank Cfertrudis, not a ranch offered itself to view, not r human 
wing, no corn-lande, everywhere only brd-leaved oak and tall pine. At the 
end Dr. Preuei lighted upon a twenty-hut ranch, Tierraa Blancae, in the populous 
valley of Gunstifa; the riohest district of Huichol land. Here the festivd of the 
roasting of the young corn-cob6 wan in full swing, following the festival of pump 
kina and the cooking of the young oobe. Among other Huichol centree vieited 
were Las Qnrrsim~, Santa Gertrudie, Guadalupe Ocofan, San Andrea, and Santa 
Caterina The author had the fortune to b d  all these holding high festival, and 
wae thus able to obtain a rich booty of s o n g  and mytha The Huichol villageo 
are properly occupied only during the fativala The narrative brings out fomibly the 
way in which the Huichols have re-cast the inetltutions of the Christian Church 
h the pattern of their papmiam, which etill flourisbee in ib priatine vigour. 

The Distribution of Population in South h e r h a . - A  paper by Pmf. 



lkvt J&emon, mpdnted from the BuIblin of the Qeographid Bociety of Phila- 
delphia, July, 1907, h l r  with the diitribution of population in South A m e r i ~  and 
the geographical frcton influencing tbat diatribntion, the etrtbtica being taken 
ohidly from the 'Statesman's Year Boot' The text is illartrated by maps and 
dhgmm. The determining faotor in the cane of South America t not the rive* 
though it boasts two of the greatest river systsme of the world, but the mountains. 
The gmt bulk of the land lies within the tropice, and it L by the mountaim that 
the dominant pepulotion climb to more temperate climatea The demse population 
of the north-weat, including twenty-four oities of more than 6000 inhabitants each, 
lier dong the high Andean valley at heighte of 6000 to 13,000 feet The dense 
population of B e 1  (mom than 26 to a equare mile) e q d y  olbgs to the high 
motem border. The Amasonian HintarlPnd ir abandoned to the aboriginal 
u w  The moderate peopling (8 to 26 per square mile) dong the west and 
east caeete down to the southern tropic likewise holds to the  mountain^. A m n d  
factor of population ie the coasts. The patches of dense populstion all lie within 
400 miles of the em. South of the tropics the Andes sepetrata mem no less than 
river-systems, dividing Chile and the Argentine, and not lying msentially in 
d tk .  Tad the 40th parnllel the population abruptly thins away, the blmk 
being relieved only by the town of Punta Arena The plPins of Chile and 
Argentina, enjoying a dietinctive summer and winter, are the homer of thriving 
oommunitiek Buenoa A ~ I W  with a million, and Rio de Janeiro with 700,000 
inhabitant#, an, the two largest cities. It is notable how the .smaller the provincen 
the more popnloae a n  they. The denw W e  of population in the Andean 
r e p n b b  followr the line of smalleet subdivieionr. The Amazonian provinceu, on 
tbe other hand, ue of the &e of European kingdom. 

The Bight of Aoonosgua-Although several attempb have been made to 
determine the height of the peak cf Aoanmgus, the oulminoting point of the 
And* t h i n c e  Admiral Fitzrop'e obwrvations in 1835, re in generally the crse 
until m exact .triangolation h~ been undertakeo, the results have been m a t  
oontndictory. In 1904 hL Fr. Bchnader, the well-known Frenoh geographer, 
took advantage of an opportunity aflorded him, when he had occaeion to visit 
the region, to attempt a 5nal eettlement of this longdiepubti question. The 
a w u n t  of hie method of measurement, with the hl mlta, hee only recently 
appsued (Comptsr Rsndua Acad. Bchca Paris, 29 Juillet, 1907), aa he hoped 
to be able to vbit the region a lleoond time, but in this he haci been die- 
appointed. Owing to the imp ib i l i t y  of obtaining a suitable hse by actual 
measurement st r known altitude from the ends of which the summit wes visible, 
M. W e r  determined to follow the methcd ruggerted by Colonel aoulier, end 
obtain r hse by bheometrio meaeurement on the side of the mounlain which 
wan likely to be most reliable under the oircumstencee, and from the ends of this 
bane take vertical and horisontal urgles, from which the height could be computed 
to the d t  of the peak. The levels of the Trene-Andine railway furnished o 
ready .nd reliable mernrr of obtaining the height of the base, and aa the o k o l r  
tione were mpeated and checked by variow methods, the mean resulting height 
rhouM not be far from the truth, and ia probably the most accurate determina- 
tion made up to the preeent date. The length of the h e  AB waa 780.68 motres 
(2661 feet), and the height of the peak above acur-level, M obtsined from v a t i d  
angler taken at A, was 6969.9 metres (22,83297 fwt), while from the other end, B, 
it wm 6946 metrer (22,789'19 feet). The mean of these two gives a 5nal height 
of 6968 metrea (22,8129 feet), which result ie only 66 feet lower than the height 
given by P. Qllssfeldt,whm determination .lea depends upon vertiod a n g l ~ .  At the 
eommaosment of hin pper, M. Schder  alludes briefly to preriow determinations 



of the height of Awn- wmmondng with Admiral Fitsroy, who surveyed 
Che mt of thie put  of South America in 1836, but for some reason he entirely 
ignored the mewarementa of htr. Lightbody, of Mr. E. A. Fitsgerald's expedition, 
1896-97, which weire dsearibed in the UwgnrphW Jour)141 for November, 1898, 
and the mern of whioh givea 23,080 feet for the height of the peak. Mr. Light 
body is an experisnod snrveyor, and, like bL Schrader, wisely decided to attempt 
rome system of triangulation in preferenoe to the more unreliable hypometrid 
detsp.mlnntionr Starting from Punta do la Veou on the railway, which t fixed by 
levelling, he ran a theodolite traverse, with distancee obtained by bar-nubtense 
method, up the Horconea vdley, ver t id  anglen being taken to the aummit of 
A0011crgua from diffierent points on the traverse. An a good 6.inch theodolite 
wan wed for the measurement of the anglee, the resulting height fmn the 
mean of the obssrvatiom should not be far wrong, provided, of course, that the 
traverse wae properly carried out, whioh lleems to have been the m a  It may 
.Iso be pointed out that M. Bchrader statea that Admiral F i tmy  d e a  the 
height of Aconcsgru to be 7800 metres (23,950.6 feet); but this appears to be 

mistake, an 23,200 feet t the height given on the Admiralty chart drawn h m  
thin ourveyor's observations in 1835, and the same figurea are given in hie 
paper in the Pa. of the R.ff.8. for 1837, p. 143 (eee aleo Proc. of the R.O.S., 
voL 19, p. lxxxvii). Admiral Beechey, who m d  the height of this pePir 
somewhat later, made it about 100 feet higher. 

A-IA AHD PAQIIIO -8. 
The Mumubidgee Water Coxlservation and Irrigation Bchemes, 

recently oanctioned by the Australian Parliament, are the subject of a pper lately 
read by Dr. J. P. Thornson before the R.G.B. of AustraMi Queeneland branob. 
The total length of the Murmmbidgee, from i b  source at the brrw of P e p p m  
hill, 6000 feet abovema-level, to ito union with the Murray at Bakanald, is 1360 
milea, From ita source to Cooma bend, 170 miles, it h~ an average f d  of 11 feet 
per mile. Thence to the Yam junction ita average fall h 4 feet per mile. From Yam 
junction the Munumbidgee, striking weeterly, flows through the R i d n a  district, 
and ie joined, below Hay, by the Lachlan, and, further down, nnih .with the 
Murray river. From Yase junotion to Narrandera it haa an average fall of 2 feet 
per mile. Thence to Murray junction, 470 miles, ita average fall is 9 inches per 
mile. The Upper Region, or Barren Jack catchment, comprising the crtchmenb of 
the river and its tributaries down to the junction of the @&digbee creek, hnn an 
area of 6000 aquare miles. The Middle Region includes the catchment area from 
Yam junction to Narrandera; the Lower Region, thenoe to Murray junction. The 
Upper Region, in which the great dam for the comervation of ita waters is to be 
built, hes the advantage of impermeable etrata, an excellent climate, abundant rain- 
fall, and is one of the beet catchment erees in the state. Its rain-eupply ia supple- 
mented by the periodic wowfall. The dam, to be erected at Barren Jooh, 3 
mila below the junction of the Murrumbidgee and Gloodradigbee, ia to be 200 feet 
high, and will have a reservoir capacity of 33,380,864,000 oubic feet, and a water 
area of no lea than 20 square milee--an impounded area more than one and a half 
timee that of a Sydney harbour, and a storage capacity little short of that 6f the 
h u a n  barrage. The work, to be carried on without break from start to finish, is 
entimated to coat 2810,000. Irrigation worh are to be oonetmcted in the Lower 
Region, which, with unusually high thermometer readings, has leas than 20 inches 
rainfall. Between Narrandera and Hay are two large irrigable areas on either sido 
the river. The Government 'Imgation proposale are for the preeent, however, restricted 
to 368,000 acre8 (196,000 acree of which are finstclans land). To divert the -ten, 
from the nuin channel to the service cando, 8 weir and- regulator w to be 





ccmMbution to thio side of the quation, made by Prof. Fmh in a r eo~~ t  number 
of Pebwnantu Y W w  (1907, No. ll), daervea mrne attantiam. The niter 
points out that'no attempt had pmviowly been made to show gaphially on r mrp 
the geognaphid dintribution of earthquakes side by ade with that of the mom 
reoent and mob i i  M aontraeted with the older and mom mmolidated portim of 
the Earth's orust, and thio omidon he oupplieo in a map which accinupuiien hu 
prper. The clore agreement between the dietribution of world-shaking errthqoakea 
(for, like some other writere, Prot Frech dram a mom or lea .hvp liua of d i s  
tinction between thew and the minor dirturbanoea of a more l d  and lean deep 
neated chareater) and that of the greut a m a  of Tertiary mountain-building, k t h u  
fomibly brought out. In the pper  i t d f ,  after tracing the gen-1 d o e  
between the two eta of phenomena, Prof. Frech dimmer in detail the wioa 
regionr of more reoent &tonic activity, and shown the way in which the &rack 
of m h  action in0uenoes the distribution of earthquoLeo. Both the fractured block- 
ranges of the wtem Asiatic (or Pacific) type and the folded rangee of Alpine type 
are p r o m  of earthquaken, though there am differencen in the mode of action in the 
two oreep, the dzerential movement tow& the rest depth of the P a d c  being 
an important factor in the former. A consideration of the mountain mges of 
Western North Americg which partaLe of the nature of both typee, leada to the 
conclusion that it is the age of the mountain-folding which especially detarminen 
the extent of eeismicity, und that fracture and depreesion am of leoa importanca 
than elevation and folding. Thun the recent folded rangea of Mexico are par- 
ticularly snbjeot to earthquakes The mans  and the deep troughs in the neigh- 
bourhood of recent folded ranges, such aa thooe lately brought to Ught in the 
Weatern Pacific, are important oentrea of disturbance, aa are .Iso the siten of nunLen 
continental mansee, as, e.g., part of the North Atlantic and Inidinn oosrnn As 
rogarda regions of oontinentml fracture, the relative freedom from oeiomioity of the 
region of the East African rift is remarkable, though it may perhap be cuplined 
by the relief to strain dorded here by voloanio action, in the immediate neighbow- 
hood of which earthquakes do not, as a rule, ooour. The older mountain ohah, 
too, are little disturbed by earthquakes un!eee, aa t the M in park of Central and 
Wentern A& they are W e d  on either aide by newer folded mgm, to the 
influence of which they are thun subjected. 

e m m a  
Leotareahip in Oeography at Edinburgh Univer6ity.-We 1- with 

much plesnve that Mr. 6. 6. Chisholm, x.A.,  so., hae been appointed Leoturer'on 
Qeography at Edinburgh University, where he will U e  up his new duties in 
October next. 

The Late Sir Leopold M'Clinto&.-In the obi twy of Sir Lwpold M'Clin- 
tock in the January number of the Journul, it ehould have been etmted that the 
colleotion of foeeils brought home by him wan obtained from Mr. Olrik, the 
Inepctor of North Greenland 

OBITUARY. 

Qeneral Sir Frederic J. Goldsmid, K.C.S.I., C.B. 
T w  death of General Sir Frederic John Goldsmid removes a well-known member of 
the Royal Qeographical and Boyal Asiatic Societies, and mrvea once again to muk 
the peering changer which so rapidly and so surely are affecting our relationn with 
the East. Elk Frederic joined the army in India in dap when In& waa only jut 



&bing out for Imparkl booourr. T h w  were days when every young oilloar had 
acrrser before him if he WM gifted with the spirit of enterp~ise and appliaUoa 
There could h b a n  no Burton if there had bsan no unexplored Afrioa and 
Arabia. There could hwe been no Goldsmid had Europe and I n d i  been linked up 
by telegraph (an they wi l l  be by railway ere long), and had B a l u c h i i  and Peraia 
been open 5elds for the hveller in the middle of the laet century. D o u h t h  
Goldsmid owed much to hie early training. Bsm at M i  in 1818, and educated 
in P A  and h d m ,  he had laid the foundation for that moetery of lenguap which 
n, diiinguiahed him before he turned his steps to the East. He entered the 
Madm armp in 1839, and had earned the war medal for C h h  before 1842, and 
within the next ten years he had passed as interpreter in Hindustani, Pernian, and 
Arabia In 1861 he wrs bsietant Adjutant-Oeneral of the Nagpur aubeidiary 
force. At this period he took ta a civil cureer, and was very &n on pid 
political duty in Sind. That meant that he saon p u d  an interpreter in Sidi .  In 
1866 he joined the Turkieh force on the military staff of Sir R. Vivian, and 
naturally psswd in Turkieh, and received the English and Turk i i  medab with a 
brevet majority. Again we h d  him on political duty in Bind under Sir Bartle 
Frere during the Mutiny, when he much dietinguiehed h i i e l f  in carrying out 
varioor rbky mineio~ and in dealing with the mutineern. Ae an indication of hie 
dl-round nsefulnem oe a public camant, it may be reaorded that he waa Aeaietent 
Commiaaioner in the Political, Educational, and General, M well aa the Revenue 
m t m e n t a  of Bombay. 

In 1881 he M became connected dtb the great acheme for linking up Ea8t and 
We& by telegmph, with whioh hia name haa been 80 long and rn honourably ow- 
nected. He 5mt laid the baain for telegraph comtraction by his mianion to the 

' 

chiefe d Balnohbb and Makran in that year ; and in 1864 (after a period of oom. 
pmtive reat at home) he wae rssociated with Colonel Patrick Stewart, BE., in the 
laying of the P e d m  gulf able. After m adventurou journey vid Bagdad and 
Yqu l  to Oonrtrstinople, he wrs appointed Director-Cieneral of the Indo-Europern 
Telegraph on the death of alone1 Stewart in 1866, and at anoe @ed w i d  
B u d  to Tehran, to d r t  in negotiating the telegmph treaty. From Tehran 
he proaeeded overland to 1ndia-a riaky journey in thoee daytiand h m  Simh he 
travelled to Europe, Tehran a& India, back again to England, and to Franae, to 
mttle the tarma of admission of the Indo-European telegraph into the genepal 
European getem. Sii H. Y* oomputed that about thb t i i  he travelled 
6700 miles in Paaia and BaluchirCea alone, with just the linkn n w u w y  to take 
him to Bagded on one side and Karachi on the other. 

It wan in 1870 that he w u  deated ee oommi~oner to mttle the Penkn- 
Afghan frontier in Seistan, and incidentally that of the. Pemo-Baluch hntier  
a b ,  and he travelled from England via Tehran to Iepahan and Kerman in the 
genial month of Auguet for that purpose. I t  was a difficult and delicate tmk, 
8nd it m a  not until he had paid a necond vieit to Seiitan that the thorny qutmtion 
woe temporarily wttled. Binoe Sir Frederic'e arbitration two boundary com&onm 
have again risitad esetern Pereirr, the one to determine the Pereo-Baluch frontier, 
and the other to reodjuet the Per-Afghan line in Seietan. But no modern corn- 
mhion working in the old field haa met with a tithe of the difficulty (chieflY'arising 
from the ehu5liog diplomacy of Pereia) that woe encountered by Sir Frederio ; and 
i t  is i n d d  a splendid testimony to hie tect and abiity that he waa able to d v e  at 
any result at dl with much an unslrtisfaotory crew of determined proomtinatom M 

ware repremuted by the etdf of the Pemian commiseion. For thin d c e  Sir Frederio 
obtained the honour of Knight Commander of the Star of India On January 1, 
1876, Sir Frederia retired from active eervioe with the d of Major-General. 



Sinos then he hrs served on variode commidom (notably in Egypt daring the 
war), and rooepted an appointm~lt M Mministnteur Wl6gu6 du Oompb de 
I'Aeeociation Internatiode, " to carry out special meeenrss for the organisation of 
the new Congo Bhte." Thin journey up the Cbngo reeulted in a severe illnew, and 
he returned to London on December 31,1888. 

Eir F. C301dsmid m a  the author of #Telegraph and Travel,' the biography 
of Eir James Outram, and many pamphleb, addresses, and reviews, published 
from time to time, separately, or in the Praes and seriala. He haa beaidee edited 
and prefaced a work onG Eastern Persia,' under the authority of the Inlia O5oe. 
Hia knowledge of the Eastern languages plaaed him among the fmmoet of Oriental 
critics. TFe was a Vice-president of the Royal Qeographical and Asiatic Soeietia, 
and in 1886 he was President of the Oeographid section of the British Besociation 
at the B i ingham meeting. 
8i F. Ooldamid, in 1849, married the daughter of Lieutenant-General Qmp 

Mackenzie Steuart, and bad two sons and four dsqghtera 
T. H. HOLDIUE. 

CORRESPONDENCE. 
On the Inflaenoe of Ioe-melting on Ooeanio Ciroalrtion. 

WITH reference to the remark of Dr. Otto P e t t m  on the ternpaahma obtained 
by Su John Ross in Bdn's  bay in 1818 (eee Gay. J o u d  for December, 1907, 
p. 174), I should like to draw Dr. Petterwn*~ attention to the fa& that Eir J. Bom 
h d  in his v d  a pair of clamms, comtmoted under hir own rapervision, which 
brought up from the bottom, eaah t i e  they were used, about-6 or 6 lba of 
mud, and that the temperature of the mud ww fehein on eaah d m  and found 
to agree with the temperatare obtained by the relf-registering thmomsten. I 
think Roads r e d @  therefore, can hardly be attributed to imperfeot inntrumemb. 

The instrument makern one hundred years ego were perfectly capable d oon- 
mtrncting ordinary thermometers to give aocurnte resultr, and they appeu to h.re 
supplied Rosa with thermometers p i a l l y  cwrtmcted to resist preesnre, otherwioe 
the results obtained would not have shown a steady decn*se of temperature m the 
depth i n c d .  Moreover, Eir Edward 8abine, who rcoompanied Robs in hk  
expedition, informed Bii Wyville Thomm in '1870 that the thermometm were 
guarded in somewhat the same way rn they are at present. The resulting tempem- 
tures, having been checked by observation of the temperature of the mad brought up 
from the bottom, cannot therefore be lightly thrown on one side due toimperfect 
instmmentk T. H. TIZABD. 

On Borth Polar Problem. 
Washington, D.C., December 30,1907. 

Dr. Nanaen's lecture, entitled "On North Polar Problems," publiehed in the 
November and .Dmmber numbers of the Geograplrical Journal, while criticKing 
certain p 0 r t i 0 ~  ol my paper published in the Report of the Eighth Internetiod 
Geographic Congees, hae failed to cover what I consider the two moat significant 
items in that prper, viz.- 

1. The fact that the flood at Point Barrow wmes from the west, and not frdm 
the north or east, ae Dr. Nansen's hypothesis necesaitatea. 

2. The fwt that the rmge of the tropic diurnal wave (especially on the Bering 



strait side) M decidedly d e r  than the mnp which would n d y  mul t  tmm 
the aotion of the diurnal forces upon a deep banin of the dimenmom he propom. 

In connection with them items, it should be borne in mind that the remiddly 
tidal foroes m i s h  at the pole, while the diurnal forces there have maximum 
d u e s .  Hence the semi-daily tide in ths Arctic waters mast be chiefly derived 
from the tide of the Atlantic, while a miderable diurnal tide would nemmarily 
originate in a deep lakslike Arctio banin an extended an that pictured by Nansen. 
For illartration, the computed equilibrium tides at Duluth, Lake Superior, agree 
w d  with the obeerrsd valuen. 

The fact that the (tropic) range of the diurnal wave is 0.6 foot at Point Bumw 
instsod of 0'7 foot, an the forcen require, proves conclusively that the d1111& 
of the deep Arctic banin are mom contracted than Dr. Neneen ham r u p p d  

It may be added that at every place where the d i m d  tide hsa beem aambined 
h m  observation around the margin of this supposed Win, the ratio between the 
two principal oonntituenb of the dinrnal tide differn eenaibly from that between 
the correoponding form. Thin indimten that the lake-like deep banin in not 
suffiaientiy large for ambling the equilibrium diurnal tide to wmpletely ma& the 
small and irregular diurnal wave from the Atlantic. At Duluth, where equili- 
brium tidee prdvail, thin tidal ratio agrees well with the force ratio. 

In reply to Dr. Nannensa criticinma of my stetemenb wnoerning oarbin curremb, 
it may be soid that in the h t  nentmoa of my paper I d e d  attention to the fa& 
that them currenb are surfac~ drift currenb. I may have been misinformed in 
reference to the obaracter of theee currents an well an to that of the ioe, for moat 
of my conolueiona were bared upon ststemmb to which referenwe are given in 
my pper. In faot, Captain Mikkelmn's recent experience indimten that the 
westgoing driit occurs north-eantward from Point Barrow, and it neemn quite 
likely that it extendm still further eantwud. An oountm-anrrents generally aaxm- 
psay drift-currents either as feeble c u m b  below the nurfsce or an laterel return 
currentas I fail to me where the distribution of land and water an outlined in my 
paper p m b  any necmay physical difficultiee. 

The &-going current north of (h.eenland, and the aocelmted motion of the 
Jeannette during the last few weeb of her voyage, are msntioned in my paper, 
md oartrin inferenem ue there drawn from thew fuctr. 

Dr. Nensea mays, "Mr. Harrin does not, however, take up for discussion the 
difficult problem of the tida! phenomenon in the north p o h  eehn etc. In reply 
to  thie dtement, 1 have only to asy that redulta from all obeervstiom known to 
me to exist at the time of writing my pllper were used in trying b ascsrtaln the 
behsviour of the tide. There can be. no reanonable doubt c o n d n g  the Aiab'iQ 
of the obnemtiane at Point Barrow, Franr Josef Lmd, md Beinnet ieknd. 

I fear that mv critic has not consulted the ch.rb of cotidal linen which were 
constructed at th;, time when the paper to which he refme wan written (nee Fig. 
29-26, Appendix No. 6, Coast and Geodetic Survey Beport for 1904). 
The semi-daiiy range of tide at Teplitz bay, Fmw J d  Lsnd, in 1.1 foot, and 

that at Bennet inlmd 2.0 feet. Of cotune, the shoaling around thin inland would 
tend to wmewhst increase the range; but if the tide-wave were spread out over the 
m p p o d  baain, it eeem impomible that a range of 2 feet nhould occur at Bane4 
inland. Furthermore, the directions of the driftYn,wr &own on Fig. 4 of Ilr. 
Naneen'a ppey, at lesst, nuggcwt comparative narrowness for the deep Arctic bsfa 

It in highly desirable to have information concerning the tidw along the oorst 
of Siberia, for it oeema probable that the range would be much greater to the wmt 
of the New8ibrian inlands than it would be to the eset of them. 

Up to the prwent time, no resulk from the tidal obnervetionn taken on the 



nw#nt Pbup Expedition, or tmm tho# taken on the MiLlrsbsn-Leftlagwell Expo- 
dition, have oame to my knowledge. They will d a u b h a  turn out to be of 
mnaidernble importance in conrumtion with north polu problemk 

B. A. HABBI~. 

The " Snake Kyaung " Monastery, Burma. 
9, Windnor Boad, Bangoon (Burtnm), 21-11-07. 

I beg to inform you that I brought to the notice of the Chief € h e b y  b the 
Government of Burma the matter of the forgotten a Snake Kyaung ' referred to 
Colonel Hobday in hie review of the new book on a Burma ' by Eli George Soot$ d 
published at  pp. 432 and 433 of the Q e q m p h ~  Journal for October, 1W7. 

I have just received a reply from that officer to may, Mr. Taw Seii KO writui 
to  my that the ' Snake Monsetery of Colonel Hobday hu btm identified M the 
*Moe;lrung Kyaung,' and that a propod for its cowemtion will be mbmitted in 
due couran 

Mr. Taw Sein KO, a BurmoChinwe gentleman, who aumeded the I.ts learned 
Dr. Forchammer in the post, is the Government nrchaol@t in Burma. 

J. C. C~~rrasr .  

MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1907-1 908. 

Chriatm~ Leoture, Friday, January 3, 1908.-a1The Land of the Black 
Mountain, Montenegro, aa I saw it." By the Rev. T. T. Norgate. 

Chriotmar Leoture, Monday, January 8, 1908.-a Journey through 
Lonely Labredor." By Mra L e o n i d ~  Hubbard. 

Fifth Miding, January 18,lgOb-Colonel G. Earl Churoh in the Chair. 
E~wrxow.-Captain Wilbughby FtnnumR, R.F.A. ; Walter Mazkin; Hmry 

F*adcrick M d ;  Major Albert Psarrs, R.A.M.C.; George Blwnt T u n r W  
dloore; Harold Wlitoksr. 

The ppr read wm :- 
Among the Volcanow of Guatemala and St. Tit ."  By Dr. Tempe& A n d e m  

GEOGRAPHICAL LITERATURE OR THE MONTH. 
Additioru to the Libtor#. 

BJ ~ D W ~ B D  =WOOD, M.A., -, a.a.8. 
The following abbxwiatio~u of mmu and the eotirsr derived fmm thean &m 

employed to hdiiat. the of vtiolr k w n ~ e r  publiath& -phid 
nrrmerueia~arewrit tenhful l : -  

A. = A d e m y ,  AoademCe, Ahdemie. 
Abh. = Abhandlungen. 
Ann, = Annelr, he lee ,  Amlalee 
B. = Bulletin, Bolletbo, Boletim. 
001. = oolonf~~. 
00m = Oommem 
0.E = Oomph Bendus. 
E. = ErdkunQ. 
a, = Qeogra hy Mugraphie, Cbogda. 
C k  = ~ l e r e b h t  
I. = Inrtitote, I , , , t , i k  
k h e r t i  
J. Z J O ~  
Jb. = JPhrboob. 
tk = k&€uIlOh ond k ~ l i o h .  
m = ruitidlpnesa. 

Mag. = Magadno. 
Mem. (ItfLIBm) = Memoh, M6mob-m. 
Mot. dt.) = M e ~ l o g l o 8 L  
P. = L m .  
B. = Boyel. 
Ber. Biv.) q Beview, Beme, Birlrh. 
S. = ety,W6t4,  tWhb 
8a = Soienoe(r). 
Bitsb. = Bitmmgabtuioht. 
T. = 
Ts. 3 TijdlOhrifS TidakM. 
V. = Verein. 
Verh. = Verhmdlnngen. 
W. = Wi#aa+u& and o o m .  
Z. = Zeitrohnft 
h p .  = z a p w  



OEOORAPHICAL LITERATURE OF THE MONTH. 

On raoount of the ambigd of the wovh octavo, eta., the dm of booh in 
the  ht helow indenoted b the7e11 .ad M t h  ole& h inohm D the n e a t  
hy.inoh. The aim of the J m A L O  x BJ. 

A doation of thr worh in thir lirt will  be notl#d rlrrrhrn in thr lo&." 

ItWOPE. 
Adriatic-Tide-levla. iW. k.k. milihrq. I. 86 (1906) : 57-14t. Oregor. 

Die H6he des $littelwcueers in Rogoanioa, Zam, and Seatricc. Von Juliue Cfregor. 
Atr la-Car togmphy.  M. k.k. militarg. I. 86 (1906) : 145-171. Pnnk .  

Daa Gerippe in den Kriegskarten. Von Otto Frank. 
AM.-Irtria.  B. dbhandhcngen (Penck) 8 (1907) : No. 2, pp. iv. and 166. Xrebr. 

Die Helbinsel Istrien. La~ideelmndlioho Studie. Von Dr. Norbert Krebr With 
M a p  and Il lwtratbw. 

Austria-Ityda. Dcutuahs Erds 6 (1907) : 42-48. Pfanndler. 
Die deuteoh-slowenieche Bpraohgrenze in Skiermark. Von Dr. Richard Phundler. 
With Map  and Illuutraliolss. 

Arutria-Triangulation. Eartenthum. 
Die TOtigkeit den K. u. K. Militiirgeograpbschen Instituter in den letsten 
25 Jahren (1881 bin Ende 1905). Yon Vincenz Haerdt von Hnrtenthnrn. Wien, 
1907. Si 9 x 6, pp. xviii. and 612. M a p .  Prcssnkd b~ the I d i t u l e .  

B.lti&Beioheil. Beitriigs rur Oeophyrik 8 (1907): 367-399. Do88 . 
Ueber oethltieche Seewen.  Yon Prof. Dr. Bruno Does With Sketch-mapr. 

Elwpe-Anthropology, Arbo. 
Forhandl. Vidmkabn.-S., Chriatiat,ia, 1006 (1907) : NO. 6, PP. 22. 

De blonde Brachycepsl og dem '&tdeynlige ~dbrednio~sfe l t .  ~f-6. 0. E. h b o .  
With Illwlralionr. 

Prsnor-EautecPyrQbsr Lu B., B.S.G. Parir 16 (1906) : 1-18. Eydou  lrnd Manry. 
La glaoien orienteux du Pio Long (PyrdnBes oentralw). Par D. Eydoux et  
L. Manry. With Mapr, Illurtratimu, and Diagram. 

PmnobOire.  Ann. B. 16 (1907): 309-315. Denungeon. 
La " TrouQ de L'Oiee." Par A. Demangeon. With Mapr. 

h=y-Cwtr. A m .  Hydrographis 86 (1907) : 289-296. - 
Die EieverhOltninae an den deubchen K b t e n  im Winter 1906-07. ll'ilh Dkyranu. 

Italy-veniw. Douglar. 
Venica on foot ; with the itinerary of the Grand Canal, and aereral direot routes 
tu w f u l  places. By Hugh A. Douglss. London: Methnen & Co., 1907, Size 
7 x 4 pp. x. and 422. Plcins and Illwtrdionr. l'rica 5s. net. l'rcacntcd by the , 
Publwhsrs. [See notice on p. 99, a ~ r k . ]  

Italy-Vemviw. Ann. G. 16 (1907) : 289-295. Qlangeaud. 
L'&uption du Vbuve en Avril 1906. Par Ph. Cflangenud. 

Mediterranean-Tider. Ann. Hydrcvrapl~ie 36 (1907) : 356-371. Wegemann. 
Beitru e zu den Oozeiten dcs Mittellandkchen Moeree. Von Dr. GI. Wegomaon. 
With h a r t 4  and Diagrams. 

19orway-Coat. HoeL 
Ebrhandl. Vi&ndkabs-S., Chri.~tMno, 1906 (1907) : No. 4, pp. 16. 

Den marine Graonse vcd Velljorden, Af Adolph Hoel. With IUurtralionu. 
Deecribes eome newly discovered cavw, and discueeee their relation to old shore-lines. 

Norway-Coertr. - 
Norway Pilot Part i. From the Naze to Christiania; thence to tlie Kattegat. 
4th edit. London : J. D. Potter, 1907. Gize 0) x 6, pp. xxx. and 510. hdez- 
chart. Price 3. 6d. Presctlted by ths Hydrographer of the Atlmirally. 

lorway-ohion.  P ~ e n .  
Fwhandl. Videnukak-S., Christiatria, 1906 (1907): ~ d .  7, pp. 18. 

Femten AWE glaoiologinke Iegttagelrer. Af P. A. @yen. 
Norway m d  Ireden. B.S.R. Bdgs Q. 31 (1907) : 193-233. Bihot. 

Lo rupture ecandinave: dtude anthropogbgraphique. Par Ch. Bihot. 
No. 11. -FEBBUARY, 1908.1 R 



=&DM. A n d r e  M. d ~iaiLre, B d  8 (1906) : 74-108. w 
Zm Frage Gber die Enbtehrrngnrek nnd du Alter der Flarthibr in daa 
Mittel ehiet dea Dnieperbrsinr. Von E. Oppokow. [In Buminn ud Ckanuo.1 
RTiU Lou. 

spin- m e .  
Q& and the Alhunbre : a brief deexiption of the ancit~t city of Gmmda, 
with a pwtidar .acoant of the JKoorih palace. By A h r t  F. &lrert. Londol!: 
John Lane. Sire 8 x 5, u x v i .  and 90. Plam and Ilkukotionr. P h  
3a. 61. nrt. *rmmtcd &y ~ s ~ r b l b k r .  [&a notiice on p. 212, ante.] 

rri-a-P*-&p. ~ e t ~ h ~ d a ~ b r r  
Die oohweizerhhe Tonlager. Hemugqeben von der Schweiz. 
K.arnmi&on. L Qeologiscber T e a  von Dr. E. Lebeh. IL T e c h n o b g i d ~ ~  
Tea. ron B. Zrhokke; mit einer Beihge. . . . von B. Zlchokke nnd Dr. L. 
a O k .  ILL Volkrirbchaftlicher Teil, von Dr. B. Homer. (WIT mu + 
log& der Bairweiz, GeotechnLcher &lie, iv. Liefernng.) Bern, 1907. S m  
12) x 9). pp. I., 434,198, and 50. Maps, geclionr, and Illdrafh. 

United Pkrgdon. - 
Henwin of the Geological Survey. Summary of progrea on the geolo 'd r m y  
of Great Britain and the M-nm of Practical Qeology for 1906. L d o n :  E. 
Stauford, 1907. Size 10 x 6, pp. 182 Zllustrationc. Map in -rate cover. 

United Uagaom-l3nghd. B.kr.ndBnleb 
The Netherworld of Mendip : exploratiou in the great cavern of Somereet, York- 
hire, Derby*, and elnewhere. By Erneat A. Baker and Herbert A. Balch. 
Clifton: J. Baker & Son, 1907. Size 9 x 6, pp. xii. and 172. 8kebd-p and 
Illwtrdion* P h  78. tid. net. Prsrsntod by the Publishern. [Sea p. 99, auk.] 

uniw ~ - s o o t l . n a  W i l k i M o n u d ~  
Memoin of the Geological Bmvey, hotland. The explanation of Bheeb 19 and 
27, with the wertern pert of h e e t  fLO. The Oso of Llay, inolnding C r o ~ ~ y  
and p r t i o u  of &lo-y and J- By 8. B. W%n, with notea by J. J. H. 
Teal1 and R N. Pesah. Qkgow:  J. HedderninL & 00- 1907. Site 10 x 6, 
pp. viii. and 82. 8-p a d  lRub.o#onr. P& L. 6d. P r d  by Us 
aeobgid sum. 

MIA. 

Uhinm Tark63.a B. Amrfoun 0.8.m (1907) : !268-272. Huntington. 
Arohmlogical d b v e r i e r  in Chinem Turkeetsn. By Ebworth Hunhgton. 

Eukm Ads-kkhrlin. J. Tdw G.S. 19 (1907) : 28b301. JimW. 
On the Omgraphy and Geology of Kmduto. By Kobra Jim& [In Japanese.] 

Butern Ada-kkhalin. J. T&fi G.8. 19 0 7 )  : 374-386. 1L.vlrrLri 
W a l &  of Karafoto. By IIanta1-6 Kawaaki. With Map. [In Japanate.] 

Eutern A&-B.Lh.lin. J. T6W- 0.8. 19 (1907) : 213-221. wk. 
On th3 delimitation of tho Jnpono-Buwian Boundary in Kurafuto. By Ghigstoke 
Shiga. [In Japaneze.1 

India-Ban@ . Mem. Asidw 8. Bengal8 (1907) : 13-84. R4inbridga. 
The Beorb of the Bajmahd hilla By It. B. Bainbridgo. Wilh IUudrdMs. 
The writer doubts the Dravidian ah i t i ea  of there hillmen. 

India-Irrigation. J.S. Arb # (1907) : 774-792. P;obertmn 
Irrigntion Colonies in India By lsnronce Robertson. With Diagram. 

Indim Oomn-4ayeheUan. mpont. 
Ro rt on a viait of investi ation to St. Pierre, Astove, Collmolcdo, bumption, 
un%thc Aldabre group of t i e  Soyohclles inlands. By B. Dupont. Beyohelles, 
1907. Siae 13 x 8, p p  52. Map. Prmnted by the Colonial qlioc. 
Thir will bo dealt with in a qeoial article. 

J8p.n - 
The Seventh Financial and Economio Annual of Japan, 1907. Tokyo: Qovern- 
ment Printing OtHoe. Size 104 x 7). pp. vi., 106, and 30. Map and Diagram. 
Prcsmtcd by tits Miniah of Finam, Tokyo. 
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Japlo--Y= S k m ~  Osb B. 0 (1907) : 186-195. W b h ~ r .  
The Awxmt of Amma-Ym.  By the Rev. Prof. E d m d  A. Wicher. With 
Ill&*. 

Japmn-AM. PopaJar &. Mod& 71 (1907) : 29-49. Andemon. 
The Great Japaneae Volosno A m  By Robert Andernon. With Illucrtratbt~. 
See monthly record, November, p. 560. 

Japlo-D8lny. -.- 
Trade of Tairen m y )  for the lret eeven month~ of the Jeer 1906. By Mr. 
Vioe4heu.l H. 5. Parlett. Foreign OBoq A n n u l  No. 3654. 8i.a 94 x 6. 
pp.12. Prios ld. 
The r t  wan thrown open to forei n trade fn September, 1906, within the period 

c o v d  & this report. No inrush by Ereign memhants had no far occurred. 

Japan-Strrratrue. J. T6kg6 ff.8. 10 (1907) : 92-117. %PI.. 
On the Qeotectonic of Sooth-Weat Japan. By Tskndsi Ogtewa. [In Japanme.) 

Japan-Tides. J. T6ky6 0 .8 .  19 (1907) : 83-91. Eon&. 
The Tidal Ourrent of Nsmto. By H6brd Honda. Wifh Mapr. [In Japaneee.) 

Malay AmhipeLgo-Borneo. Qomw. 
The See-Dyaks of Borneo. By the Rev. ~ d w i ' n  H. Gomee; with a chapter on 
misrionary work amongat the Dyaks by the Ven. A. F. t3hnrp. London: h i e t y  
for the Propagation of the Qoepel, 1907. Size 7 x 5, pp. iv. and 7. Map und 
l l l w t r n t i a r  Prim lr net. Preemhxi bg the S.P.8. [ L a  p. 212, ante.] 

Malay Amhipdqo-Eydrogrrrphy. Ann. HvdrograpAle 86 (1907) : 296-305. - 
Ueber die Gemiten in dm Madura- nnd in der ~ r c r h a j e - 8 ~ ,  nowie Verlxwerung 
der Tiefen im mtl iohen Teile der Soerabajr-Stresse. With Diogronu. 

Malay ~ o h i p a l . g o J a ~  Yeth. 
Java: w g r e  hiroh, ethnologisch, hirtorinoh. Door Prof. P. J. Veth. 2* druk, 
bcwerkt door $oh. F. Snellernan en J. F. Nienneyer. 4 vols. Haarlern : F. Bohn, 
1896-1903. .Size 10 x pp. (vol. 1) viii. and 396 ; (vol. S) 438 ; (vol. 8) viii. and 
602 ; (vol. 4) riii. and '? 5 9. M a p  and Portrait. Purebad. 
Thin edition of Veth'r etandard work hm been thoroughly revieed and brought up 

to date, the editore having begun their tank no far bwk ar 1895. 

Persia. W~Ukme. 
Aorocu Pemia. B E. Crarshay Williame. London: E. Arnold, 1907. Bko 
9 w 54, p p  xii. au8318. Map and Zllustmtions. Prias 1%. 6d. nat. PreMHkd by 
tire Publisker. [Bee notioe s t  p. 100, ante.] 

Philippine Idando. phi lip pi^ J. So. S (1907) : 115-129. Bacon. 
The crater lakea of Taal volcano. By Raymond Fosn Bacon. 1Vilh Illwtrutiuna. 

Philippine Idan&. Philippine J. Sc. 1 (1906) : 1045-1058. Smith. 
hntributiom to the physiography of the Philippine Islandti. Uy Warren 1). 
Smith. I. &bn Wand. With IUwtrcrtionr. 

See note in the monthly record. 

BlUdrr-gOm~h.tk8. TUOh0ff. 
Ma. Imp. B w i a n  G.S., Gtnsral 0. 87 (1906) : No. 2, pp. xii. and 522. 

Le long de la &te oooidentale de Kamtchatka. Par V. N. Tuchoff. Il'ith Map. 
[In Rucsian.] 

Bpui.-Siberia. I'eknnanne M. 68 (1907) : 154-158. Bibiriakof. 
Der Weg vom F l m  Kolyma eum Ochotnkimhcu Meem und OIa ale Seehafon 
fur dm Kolyma-Gebiot. Von A. Bibiriakow. 

Siam-ba. B. Comih? hisfranpias  7 (1907) : 268-291. LljonquiPre. 
Le Laon siamois. La vallEe de la Se Moun: le monthon Naklion Rachaei Mo 
(Korat), ct le monthon h n  (Oubou). Par le commdt. L. du Lo Jonquibro. 
With Maps. 

Wutern Ad.. Lo ff., B.S.B. Parw 16 (1'307) : 67-70. koorte. 
Autonr de 1'Afphmiatan jm le Karakornm et le petit Tibet. Par le Commdt. 
de L a a t e .  If ith Skdeh-map. 

E a 



ma. 
A f r h  kbridgMIy Rao. ( 1 W )  : 320-324. Johnrton. 

The di ipcd  of Africa. By Sir H. H. Johnstoe 
Afrioa-Britbh Protootorater. 

The m e y s  of British Afrioa. The annual report of the Colonial Survey 
Committee. Second year, to July, 1907. (Colonial Beporta, Annual No. 63%) 
Inndon, 1907. Size gf x 6, pp. 60. M a p  and 1Udrations. Pramnted bf Uc 
adonbl o*. 

Afrias-L.ngprge. J ~ o t t e t .  
Bantu honetios. By Bev. E. Jocottet. (Snpplement to Chrintian E z p m ~ ,  
~ e ~ t e m g e r ,  1907.) Lovedale, 1907. S h  13) x 8), pp. 12. 
Sea Review, an& p. 94. 

Algeria-Eoonomicr. B. Cum:% Afdqw Banp ie s  17 (1907) : 201-209. B e d .  
L'Ontillago de L'AlgMe. Par A u p t i n  Bernard. WiiA Map. 

acip 00lo~y. Booitish G. Mag. 88 (1907) : 393-421. Elliot. 
Notes and observations on an ex editioh in the weetern Cape Calony, By Lieut. 
J. A. 8. Elliot. With Map and hwlra(ionr. 
The route led from Camamon to Upington on the Orange river, and thence to 

Priedta. 
hntrsl Afrioa-Botany. J. L i n w n  8. (Bofuy) 38 (1907): 16-98. Bendle. 

Qeneral re rt upon tho Botanical rermlta of the Third Tanganvika Ex 
condnoted Dr. W. A. C'unnington, 1904 and 1905. By Dr. A. k. Ben dpcaltiml a 

. Deals only with the hi her planb colleated from the three lakea visited ; the fresh- 
water sl m, which f o m d  the bulk of the collectioaq being dimmed in a -prate I 
pper .  h e  former thmn no light on the past relations of tho laker. , 
Oongo atate. Moummed G. 534 (1907) : 391-396. h l u a t .  I 

Le ha Leopold 11. et ees d u e n b . '  Par Albert Dauzst. With Map. 
Cango Itate-lthnologl. B.S.R. Belge (3. 81 (1907) : 171-192, 234-251. h y .  

Ethnographie congolab : lea BakubPs. Par F. Harmy. With Map and Illwira- I 

l i m .  
gritre& Bio. G. ILalicrm 14 (1907) : 259-274. Dainelli md ruinelli .  

i 
1 

Elouxsione a1 vulcano Alid (Colonis Eritrea). Appunti di Q. Dainelli e 0. Mari- 
nelh With Nap. 

& e m  Eart Afrioa. Naturw. N'uohsruchrift SB (1907): 513-521,529-536. Bower .  
Am Ostrsndo dee Parehgebirges entlang eum Kilimrmdeolaro. Von Dr. Chrirbph. 
Sohriider. With IUustratimM. 

Mfdqpou. 8 .G.  Corn. Puris 98 (1907): 369-393. WY* 
Apeqn rur lea rdgione 8ud de Madagawar. Par F. Geay. 

Kadqamar-Ebtaric-al. I3r;mdidisr. 
Collection den ouvragea anciene concernant IvIndegascsr. Tome v. Ouvragee ou 
extraits d'ouvrages anglais, hollndais, portugaie, cspagoolr, suddois et  masea 
(1518-1800). Par Alfred Qrandidier et Quillaulue Qrandidier. Paris : Oomite' do 
Madagaecar, 1907. Size 10 X 64, pp. 548. Map and Eiccaimile Illu~trationa. f'n'ae 
2%. 
This volume inclndee a numhr of minor pieces ooncerned with vbib to or deacrip- 

tiom of Madagowar. The first portion deals with the doinge of the pirates in tho early 
part of the eighteenth century. 
Nigeria-Northern. - 

Northern Nigeria. Correa ndenoe relating to Sokoto, Hadeija, and tho Munshi 
country. Iondon, 1907. &;.a 13 x 8*, pp. ri and 62. Plor  7d. 
Relates to dhturbsn~ee during 1906. 

Bile Buin. Lyom. 
The rains of the Nile Baain and the Nile Flood of 1906. By Captain H. Lyons. 
(Survey Department paper. No. 2.) Cairo, 1907. Size 10: x 74, pp. 70. M a p  and 
Dictgram. 

Bhoderfa. 8mitheonian JIisa. CoU. SO (No. 1703, 1307) : 35-47. Andreas. 
TheuWebeter" Ruin in Soathem Rhodesia, Africa. By Edward M. Andrewe. 
with IUwtratiolW. 
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Eahu8-Ah-8d.k Ann. B. 18 (1907) : 831-849. 

Ain-Salah et  aea d6pendanoea Par A. M6tofs. With Map. 

Sahua-Mnu Bew. Culoniale (1907) : 361-386. Qadel. 
Notee snr Bilma ct lcs mais environnatea Par Commandant Qedel. 

Bouth Afrioa-Ethnolagy. Hall. 
Notea on the traditione of South Afrioan raoes. id ly  of the Mdmlang  of 
Mnshonaland. Beiig a re ly, founded on ~ a t i v e  =nn, to Prof. MacIver'r oon- 
elusions ss  to the age of &eat Zimbabwe. By R. N. Hall. (Beprinted from the 
Africun Monthly.) Qrahamtown, 1907. Size 94 x 6, pp. 288-310. 
The writer argnen that traditione of the building of Zimbabwe end other rtrnotnren 

would hare existed if they had been medired in date. 
Welt Africa. Yontmmrer. 

Liverpool University : Inatitnte of Commercial Research in the Tropioe. The 
commeroial poeeibilitien of West Africa. By Vieoount Montmorrea. Liverpool, 
1907. Sire 91 x q, pp. 24. 

BOBTE AMEBIOA 
AluL.--Y.luIdori Qlaeier. B. A m e n  G.S. 89 (1907): 273-285. Tarr. 
The Melaapina Glacier. By Ralph S. Tarr. With Map and l i l d r d ( n n ~ .  
See note in rol. 895 p. 460. 

Alaaka-kward Penin-. B.G.S. Phikddphia 6 (1907) : 10-20. Wtb 
Settlemenb end alimate of the Seward Peninmla, Alaeka. By Philip 8. Smith. 
With Elketeh-map and l l lw t ra t im .  

N u b - Y a h b t  Boy. T ~ R .  
Baoent edvanoe of glwiers in the Yakatat Bay region, Alaska By Ral h 8. Tarr. 
(BrUllb  of 1he O- &ley of durica, vol. 18, pp. 257-286.) b w  York, 
1907. Sire 101 x 7, p p  [80]. Map and IUwtratioM. 1 reamled by the Author. 
Cf. note in the Journd for April, 1907, p. 460. 

her im-Ethnolw.  Riederioi. 
Die Sahiffahrt der Indianer. Von Dr. Georg Friederici. (Stadien and For- 
nohungen z w  Menecben- und Viilkerkunde ; unter wissenechaftliohe Leitong von 
Georg Bnechen ; I.) Stuttgart : Streoker & Sahriider, 1907. Size 9) x 7, pp. viii. 
and 130. lUwlrdion8. Prim 4m. Prurented by the PuMbhe~8. 

c.nrdc-Britilh O o l ~ b i a .  - 
Annual report of the Miniater of Yinee for the ear anding December 31,1906, 
being an eooonnl of Mining Operations for 0012 Coal, eta.; in the Provinoe of 
British Columbia. Victoria, B.C., 1907. Sire 104 x 7, p. 276. &rp, llluelra- 
timan, and Tablea. Prermted by the 1)epart-t of Minea, fictoria, B.C. 

Canada-BoaLtem. C a d i a n  Alpine J. 1 (1907) : 138-148. Valu. 
Glacier oheervations. By George Vaux and William S. Veux. With Map and 
Illurtrationr. 

C.nrda-Bookia. C a d h n  Alpins J. 1 (1907) : 149-158. Wheeler. 
Observations of the Yoho glaoier. By A. 0. Wheeler. With Mapr and Illwtm- 
tion#. 

Yedw.  Martin. 
Mexia, of the twentieth century. By Percy F. Martin. 2 vols. London: E. 
Arnold, 1907. Size 9 x Sf, pp. (vol. 1) xxiv. and 324 vol. 8) xiv. and 330. Ma 
Pbn, and Itlutratime. Prim 808. net. ~ m m t e i  by the P d i i r .  [TO 
reviewed.] 

Yexiw. Mener. 
Reiae in daa moderne Mexioo : Erinnernngen an den I. Internationalen Geologen- 
kongrew in Mexioo. Von Mietze Diener. Wien, etc. : A. Hartleben, 1908 19071. 
Size 9 x 6, pp. 112. Map and lilrcstratiinw. Price 3m. Preesnkd y the 
Publisher. 

b 
Yeriw-Ethnology. L a m  

Etn@ del mtado Merida . . . Por Joae Ignaaio L w .  Segunda edioi6n. 
Mdrida, 1907. Sire 71 x 5, pp. 52. 
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xewbmdhd. Hihi#.  
Newfoundland and ita untrodden wayo: By J. Q. Millair. Londan: Longmanr, 
Green, & 00,1907. Sire 10) x 7, pp. xvi. and 840. Ma and l l lurkalh .  Prioe 
218. net. Pr-bd by tics Publbhen. [To be reviewed.? 

Iewfaqndlrsd, eto. -- 
The Newfoundland and Labrador pilot, inoluding the Strait of Belle 1810. 4th edit 
London, 1907. B h  94 X 6, p p  xr. and 818. Index-ohart. 

North America. Eaaton. 
A scientiflc geography. IV. North America. By Ellis W. Heston. London : 
Ralph, Hollnnd, & Co., 1907. Biz0 74 x 5, pp. 130. &dl-map and Diagram. 
Price lr 6d. net. Prenentsd by the Publiahere. 

United S t a k t S i g h o r n  Mountains. National G. M q .  18 (1907) : 355-364. Darton. 
Bighorn Mountaim. By N. H. Darton. Ili'th Nap and IlZvrttafiotu. 

United Stater--8.n FMoLoo. NI* Century (1907) : 220-227. Davbon. 
The San Frencinw earthquake of 1906. By Charles Davkm. 

U n M  S t a ~ s m o l o g ~ ,  XoAdie. 
& n i t h i a n  MlracUancous Cdleclions 40 (1907) : No. 1721, pp. 24. 

Cetalogue of earthquakes on the Peaiflo Coaet, 1897 to 19OG. By Alexander GI. 
McAdie. 
Compiled as a wntinuaticn of Pmf. Holden's Catalogue, ismod in 1898. 

United B t a t a e V i q h h .  B. Adoan G.S. 80 (1907) : 2R5-291. sori.ce. 
Racial and Regional Study of the Virginia population. By G. T. Snrfsce. 

United States-Virginia. B. Amsn'can G.S. 80 (1907) : 397409. Surface. 
Qeographio influence on the eaonomic history of Virginia. By O. T. Surfam. 

OxmBAL ABD @UTE *YarrraA. 

Bolivia. Ann. G. 16 (1907) : 350-359. Dareimr. 
Le haut plateau de Bolivie. Par A. Dereime. With &lion and lUvrtratione. 

Bradl-Amuon. Orrfg. 
Raaolltmtione of an ill-fated expedition to the headwaters of the Madeira river in 
Brazil. By Neville B. Crai Philadelphia and London : J. P. Lip incott Co., 
1907. Size 9 x 6, p 480.. %ap ond I/ltutmtio~u. Prim 188. net. L ~ M  ly 
the Pdirhsrr, rl'o renewed.] 

Bradl-E thnology. Kooh-Brflnbeg. 
SUdarnerikanieche Fehichnnngen.  Von Dr. Theodor Kooh-Orilnberg. Berlin : 
Ernst Weemuth, 1907. Size 11 x 5,  pp ir .  and 92. Mop and IUudratioor. 
Preecnted by the Publieher. [To be reviewed.] 

Braail-HirtorioaL h. I. Hist. s G. Brarileiro 67 (1906) : Part i., 243487. - 
Viagem no Brazil. 

Apparently reproductions of early doonmenta, but printed without any cxpl09(~tion 
or introductory matter. 
Bruil--Para. La G., B.S.G. Parid 16 (1907) : 19-26. h o k e .  

Voyage au campoem do 1'Ariramba. Per A. Dnoke. 
B r d l - P w r  - 

CommimBo Geogrdoa e Geologica de Eatado de 8. Paulo. Explorapw do Bio 
Parang. I. Barra do Rio Tiete so Rio Paranehyba. 11. Barre do Hio TieU no Rio 
Paranapanema. SRo Paulo, 1907. ,Sire 171 x 13, pp. 24. Map and INuutmtim. 
Presented by the h m i & o n .  

Britbh @uianr Natfonol O. Mag. 18 (1%) : 373-381. Eidprln. 
An impression of the Guiana Wilderneae. By Prof. Angelo Heilprin. With 
IUu~wtionr.  

Chile. mot. 
Chile : i b  history and development, natural features, products, wrnmeroe, and pre- 
eent conditions. By GI. F. Fcott Elliot; with an introduction by Martin Hume. 
London : T. Fisher Unwin, 1907. Size 9 x 6, pp. xxviii. and 364. Ma IUustm- 
tbn8, and Diagram. Price lor 6d. nat. PreMJsdby the Publblrer. [ g ~  review, 
arb ,  p. 96.1 



OolombEthnolog1. Pittim de Plbmga. 
phio and lingntstio nater on the Paes Indianr of n e m  Adentro, Cauca, 

EhnO!?. Calom la By Henry Pittier de F4brega. (From the Memoire of thc American 
logical Arsociath, vol. 1, No. 5.) Laneaster, P a ,  1907. Size 10 x 61, 

f S z 5 6 .  Map and I l l w t m t i ~ .  Pr& bv the Author. 
The Paes Indians inhabit a portion of the Central Cordillera in about So N. 

Cub. - B. American (7.8. 89 (1907) : 257-268. Psmoa. 
The High Sierra Maestra. By B. E. Fenrow. With Map. 

Eador-hodmy. 0. R. A'. &. Pad8 146 ( 1  907) : 366-370. Poinoui. 
Rapport pw's6nte an nom dn la Cornmimion char@ du contdle ecientiflqne des 
operations srientiflqnea de l'&uateur. Par H. Poincsre'. 

Peru. Q u h d .  
P e n  in 1906; with a brief hirtoricsl and geograpbicsl sketch. By Alexander 
Qarland, translated by Qeorge R. Qepp. Lima, 1907. Size 13) x'10, pp. 304. 
M a p  and Illwtmtionr. PrsseRkd by tho Aulhor. [See p. 97, an&.] 

Pen-Language. Yarihun. 
Vocabularies of the general language of the Inars of Peru, or Buns Simi (called 
Qnichua by the Spanish grammarians). By Sir Clementa Markl~am. London, 
Ballantyne & C!Q., 1907. Size 6f x 44, pp. 252. Prwnkd by the Author. 
These vocabularies " ronsimt of carefully eelected words, and are intended to be useful 

to . . . English-epeaking residents in Peru, to travellerq nnd aleo to stndenta of history 
and philology." They embody Sir Clements Markham's previous contributione to the 
subject, during a period of over forty years. 
k u t h  Amrioa. Delebeoque. 

A h v e m  l'AmCriqne dn Sod. Par J. Dele Deuxibme editicm. Paria : 
Libruie Plon, 1907. 6im 71 x +, pp. v i i i . p i 1 8 ,  M a p  and LQuatraliou. 
Prsrented by tho Author. 
A avid narrative of a journey made in 1904-5, .from Lima to Para, v,'ii the 

Paohitea, Uayali, and Amazon. 
West Indim-Jamaior Rioe. 

The Agricultaral Conference, 1907 ; md the Kington d ia te r .  Being a reoord of 
events in connection with the voyage of the 8.8. Port Kin rton from Barbador 
to Jamaica and beck h January, 1907. Compiled by k ?!. Rioe, 1907. Size 
8 x 5. pp. 120. I l l w t r a l h .  Prim la. 

W n t  Indies-Juuica, &U&h G. Mag. 48 (1907): 535-543. Brown. 
The Jamaica earthquake. By Prof. Charles W. Brown. 

W n t  Indiaa-Jamaioa. R. EMn&n J. 6 (1907) : 213-217. Oudm and Boldney. 
Notee on the Jamaica earthquake, January 14,190'7. By Captain A. D. W e n  
and Captain Q. T. B. Qoldney. With l U d r a t i o ~ .  

Wsrt Indiea-lanta h. Qh. 
The building of an ieland, being a &etch of the geological structure of the Danish 
West Indhn island of St. Croix, or Saute Oms. By John T. Qnin. Publieled by 
the Anthor in Chrirrtianrted, St. Cmix, 1907. Sim 111 x 84, pp. viii. and 106. 
Map, Sections, and Illwlrationa. Presented by tho Author. 

A U a T u L A u u  UD PAauIO XaLAmI. 
Aurtralada. Macdonald. 

In the land of pearl and gold: a pioneer's wanderings in tho backblocb nnd 
rliig unds of Anrtralia and New Guinea. By Alexander Mnodonald. 

E d o n  : c d i e  L Son, 1907. Size 9 x 5f, pp. xii and 318. Illurlmtiow. Prks 
10s. 6d. nat. Prsrmted by the Publbharr. 

A t r r l u k .  m v .  
Stanford's Compendium of Geography and Travel (new isne). Auetralaeia. 
Vol. 1, Auatralu and New Zealand. By Dr. J. W. Gregory. 2nd edition. 
London : E. Btanford, 1907. 6im 8 x 5, pp. xxiv. and 658. Map and I l lur t ra th .  
Pried 158. Pretenkd by the Publirhcr. [To be reviewed.] 

Paoi50 Islands. Brimhaw. 
In the strange BOuth Seas. By Beatlice Qrimshaw. London : Hntohinmn k Co., 
1907. Size 9 x 54. pp. x.  and 382. Illutrationr. Prim lGs. nut. Prenntcd by the 
Publisherr. 



Arctia. Nalional 0. Mag. 18 (1907) : 446-450. 
Nearert the Pole. By Commander Robert E. P q .  

Antic-Explmtion. Oordon. 
Round about the North Pole. By W. J. Gnrdon. London: John Murray, 1907. 
Sige 6 x 6, pp. xii. and 294. Mape and Illusfrotione. P d w  1%. net. Presented 
by the Publieher. 
Moat of the illustration# are woodcute by Edward Whymper. 

Arotio-Ziegler Expedition. Fleming. 
The Ziegler Polar Expedition. 190.3-1905 : Anthony Fials, Commander. Scientific 
reenlte, obtained under the direction of William J. Peters. Edited by John A. 
Floming. Weehington, D.C., 1907. Size l l f  X 94. p . I. snd G30. M a s  l/Zcu- 
frat- a d D i a g r a n r  Praencnl by the E.tate of milkam Ziegler. 

@redand-Area. Meddae lm om (h.BnIand83 (1907) : 121-128. RY- 
Om QqinlenL Arenl. Bcregninger, udfarte det af Kommiesionen i 1806 
udgione K u r t  i Y u l e s t o e  1 : 2,000,000. A%. Pry&. With Map. 
See note in vol. 80, p. 507. 

Xsthsmsticd fbogrsphy. Johnson. 
Mathematical geography. By Willie E. Johneon. New York, etc.: American 
Book &., [1907]. Size 7& x 5, pp. 386. Maps and l l lw tmt im~e .  Prim $1. Pre- 
rented by tlls Publialsra. 

PEYBIOAL W HOLOOIOAL BEOBBAPHY. 

O l i n ~ t 4 ~ .  Beifrage zur Osophyaik 8 (1907) : 585-602. E#pit.l4?. 
Die 'ibrlichen nnd $adinchen ~ n d l x o o ~ e n  der WLrmeverteilung anf der 
Erdo&r&Cche und die iezeiten. Von Prof. Dr. Rudolf Spitaler. 

Beophydor. k o .  
On the temperature, m n l a r  aoolmg and contnrrtion of tho Earth, and on the 
theory of earth uaker held b tho ancienta By T. J. J. See. (Re rinted from 
Pr-ding# o j  ?he American 6hilomphical M e l y ,  vol. 48, 1907.) [8hiladelpbin, 
Pa., 1907.1 Sue Sf x 61, pp. 191-299. Diagrams. P r c d  by th A&. 

Oeophynior-Bail-tempemtnre~~. BeltrMe rur ffeophydk 8 (1907) : 499-5M. X m .  
Der jiihrliche Qnng der Bodentamperatar in versohiedenen Klimaten. Van 
Wilhelm Klihl. With D i a p m e .  

Bnrity. Riv. G. Ifcrl4na 14 (1907) : M4-969. Cort.nd. 
Abbom d'nna carte delle ieoeuomsle della gravith nell' Enropa centrale e nel 
Ginppone meridionale. Por Qiulio Coetanzi. With hfnpe. 

Yeteorology. Hepwerth. 
Notee on maritime meteorology. By M. W. Cnm bell He worth. London : G. 
Philip & Boa, 1907. 8izo 84 x 54, pp. viii. a r i i  90. a d  D i q ~ u  
Price 2a. 6d. net. Prmnied by the Publisl~errr. 

Yeteorology-Inrtmmont~. mill. 
Quarterly J. R. Metr,rologicaE 8. 38 (1907) : 265-274. 

The beet form of rain-gauge, with notes on other forme. By Dr. H. R. Mill. 
IZlurtrationa and Dingram. 

Ooru~ogr~phy-Aratio Ocean. Xdporioh 
diem. Imp. Rusrion 0 . 8 .  ; General f f .  48 (1906) : pp. xii. and 1510. 

Qrundztige der Hydmlogie den enmpniechen Eismeeree. Von N. I. ILnipowibh. 
[In Ruanian ; German re3urn6.1 

~ o g r a p h y - C o ~ r ~ n t r .  ashrh. 
Cccw'l Perm. Ezplor. Mer ; Publ. ciraonstance, No. 40 (1907) : pp. 18. 

Mean velocity of the Atlantic ourrenta rnnning north of Rcotland and through the 
English Channel. Ry Johan Qehrka With 8kekh-aap and Sectwn~. 
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V o l o ~ .  61&w Dl (1907) : 277-280,803-3W. X n o k t  
Tbeorien dee Vulkaniemm. Ein Rundblick anf 'Bltere nnd nenere Lehren. VOU 
Walther von Knebel. 

A m E B O M B l b o e ~  A I D  EDToBmAL BLOBPhPHI. 
h n t h r o p o l o ~ ~ t n r e .  Elliot. 

The romance of Savnge Life. Describing the life of primitive man, hie cmtome, 
occn tione, language, beliefs, arts, crafb, adventures, gamea, y r t e ,  etc., eb .  BY 
G.  r ~ c o t t  Elliott. London : Beeley & G., 1908 [1907]. Slse 8 X 5, pp. 384. 
Illwtrations. PramlmI by the Author. 

Political Goograph-Frontien. Ourrmr. 
The flomanea lecture, 1907. Fronticre. By the Right Hon. Lord C a m n  of 
Kedleston. Oxford: Clarcndon Press, 1907. Sise 9 x 6, pp. 58. Price 2r. net. 
rr=tca by ttha pu~ishsr* 

BIOQBAPFP. 

Amrwlrtm. Terrertrid Mqnet irm 19 (1907): 36. - 
Sketch of lifn nnd work of Rmld Amundaen. 

B n o h u ~  Smttirh a. Mug. B (1907) : 427-431. Yill. 
Dr. Alexander Buchan. By Dr. Hugh Robert Mill. 

YoLonghlin. Rolman. 
Dr. John Mchugblin, the father of Oregon. By Frederick Y .  Holman. Cleve- 
1md : Tho A. H. Olark Co., 1907. Sise 9) x 6, pp. 302. Portraitr. Price $2.50. 
The mbjeot of this memoir played an important pnrt in the early opening up of 

Oregon. 
QENXBAL. 

Britirh Empira Paton. 
Handbooks on Bdtiih Colonies, 1907. Compiled by Walter Paton. London: 
Emigrants' Information OfBce. 1907. Siee 8) x 5, pp. [564.] Mapr. Prbs 1. 
P r e d  by ttha Emigmnls' Information O N .  

Britbh Empire. migh t .  
Over-rea Britain. A d.eacriptive m r d  of the geography, the historical, ethno- 
logioal, and political development, and the economic renotme of the Empire. By 
E. F. Knight. (VoL 1) The nearer Empire: The Mediterranean, Britirh Africa, 
and British America. London : J. Murra 1907. Size 9 x 4, pp. xii. and 324. 
Map. Prkx Gr. net. Pr& by fhs ~dbhst. [See notiw on p. 100, anb.] 

Brit* Ynteum. -- 
The history of the collections contained in the Natnral History Departmenb of the 
Britieh Mueenm. Vo1. 8. London, 1906. She  9 x 5). pp. 782. P w d  ly 
tks Britieh M w u m  (Natural Histoy). 

EduoationaL mlkin. 
L'emeignement de la ghgraphie B 1'Univemite' de Li6ge. Par Joeeph .Halltin. 
(Travaux dn Seminaire de G6ographie de 1'UnivereitC de Lie'ge, Fnacimle vi.) 
Lie'ge, 1907. Sise 9 x 6, pp. 40. 

Beologi081 Bocbty. Woodrud. 
The history of the Geological Society of London. By Horaco B. Woodward. 
London : Geolo 'cal Society, 1907. Siee 9 x 4, pp. xx. and 536. P w t r a b  a d  
Iuutrationr. F7rusntsd by lire d u b .  [To be rev~eaed.l 

Index. - 
The annual Index to the Timed, 1906. London Tima OfBce, [1907]. Biu, 
10 x 6, pp. 892. 

Levant. Hargoliouth. 
Cairo, Jernralem, and Damnsane : three chief oities of the E 
D. S. Margolioath. London : Chatto & Windru, 1907. ~ ' ~ ~ ~ ~ .  zy 
and 302. ltlurtraiioM. PrScs 208. net. P r m 4  by the Publirhera. 

Metric Bystem. -.- - 
A Bill to render cornpnleory tho use of the system of weighte and meewree 
oommonly known os tho Metric System. London, 1907. Size 134 x 84, pp. 6. 

Yet* ByEtom. 
British r. Motric weighta and meanurea Reports of the Conferenae of 



Reprmnta t im of tho Cotton and allied Tradea, and of the Parliamentary Debate 
on the Weighb and Yeesnres (Metric System) Bill. London and Mancheater, 
[I9071 Size 7 x 5. pp. iv. and 62. Map. 

l l a tu re -ow.  Cuey. 
The mammoth hunters. By Alfred E. Care London : Greening & Go., 1907. 
Size8 x 5, pp. xii. aadSO6. 12lrstrationr. ljr. Predmtd by t h  Author. 

Plroe-ll.msr. - 
Third report of the United States Board on geographic names, 1890-1906. Wnsh- 
ington, lW. Bim 9 x 6, pp. 182. 

Embodies all the decisions of the Board from 1890 to 1906. Among forme adopted 
arc : Rin-kiu ; Rainier (not Tacoma) : Evereat (not (4aurieankrr) ; Fooabow (not 
Fnchnn, yet we flnd " Fnkien " on the noxt page). Meares' uame " Disappoint- 
ment '' ie mtained for the ca e at  the Columbia river, but the date o?E voyage and 
the ahip in which i t  was rn& are wrongly given. 
Plant-dirtribution. O~PPY. 

Plant-dktribntion from an old standpoint. By H. B. Quppy. Size 84 x 5;, pp. 34. 
Prulentetl by the Author. 

NEW MAPS. 
By BI. A. -8, Mop Owdor, BO.8. 

mwn. 
AorM.-~un#uy.  Artarirr. 

Artaria's Eimnbahnkarto von ~'lrterreich-~ngsrn mit Stationeveneichnfs, 1908. 
Vierte Neabearbeitnng, riii. Anflage. h l e  1 : 500,000 or 1 inoh to 7'8 rtat. milem. 
Vienna : Artaria & Co., [1907]. Priee 2.20 kr. Prssented by the P u b l i k .  

B r i m  I a k  Boyd Commiuion for O d  and Watamyr .  
Map of the canal eyatems and navigable rivers of En land and Waler. B d e  
1 : 633,600 or 1 inch to 10 rtat. milea 2 sheob.-Map o!tbo oanalr and navigable 
rivers in tho catoh~nent besine of England and Walw. Scalo 1 : 633,600 or 1 inch to 
10 stat. milee. 2 sheeta.-Map of the canal system and navigable rivere of Scot  
land. Baale 1 : 633,600 or 1 inch to 10 atst. milee.-Map of the canals and navi- 

ble riven of Ireland. S a l e  1 : 633,600 or 1 inch to 10 stat. miles. Southam ton. 
grdnance Survey Oam,  1905-M. P r m t e d  by the Royal h m i a . 9 h  on &"ad 
and Walsnwya. 
The 16-miles-to-an-inch Ordnance Survey m a p  of the British Ialee forms the bear of 

these canal maps. They are printed lightly in brown and blue, and lipon them the 
speaial information connected with catchment baaine, canals and navigable rivers is 
given in different colonre and symbols. Against the names of the prinoipal cities and 
towns, as well am the counties, the uletion is etated in clear dgures. The m a p  
have been epecially prepared a t  the E g a n o e  Survey O5ce to accom any the report of 
the Royal Commission on Cenals and Waterways. On the map of England showing 
catohment beains, the average rainfall is given in figures for varioua districts, the 
authority for the necessary information being Dr. H. R. Mill. 
Whd d W a r  onbnoa Inmy. 

BheetrpublrhedbytheMreotor-Qsnerslofthe~~~Burvey,Bonth.mpton, 
irom December 1 to 81,1907. 

Smiler tali-h:- 
Luge-oheat d e n ,  printed in colown, folded in cover or Rat in aheeb, 11, 16. 
Pdm, a paw, la. 6d. ; mowntud on limn, 23. ; ntountsd in wdions, 28.M. a&. 
1 inoh (third edition) :- 
In  outline, 101,111,140,158,336,852. Is. wd, (engraved). 
With hills in brown or black, 101, 111, 123, 140, 156, 158, S56, 352. la. each 
(engnrved) 
Towns and country around, with roads printed in colour, folded in cover or flat in 
aheeta. Bristol. Prim, on paper, 1.9.; mounted on linen, 16. 6d. 
Large-eheet series, printed in oolonrs,folded in cover or llat in sheets, 1, 2,3,4,5, 
6, 7, 8, 9, 94, 122. P h ,  on p o p ,  la. 6d.; mounted on linen, b.; mounlsd in 
d i o n r ,  b. &1. ma. 
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0-m-County Y a p  :- 
OumarthhLn (First Reviaion), 39 N.B., a.r., 45 6.r.. 47 rr., 48 n.r., m r  Oorn- 
wall (First Revision) (IS N.X and 14 n.w.),14 r.w., e.r, 19 n.r,20 N.w.. r.r.,82 kw.. 
am., 39 N.W., 40 N . r ,  50 a.m., 52 N.W. ~~ (Firat Revision), 111 aw, 129 N.E. 
Kent (Seamd Beviaion), 48 N.w., 6.w. (58 N.E. 58a N.w.). l i n o o h u h h  ( F ' t  Be- 
viaion),18 N.w., s.w., s.r, 70 x.w., s.w Pernbrobbim(First Bevision), 6 6.w.. 
11 N.B., 18 N.5, 29 N.W., N.E., 36 6.w. YOrbbtre (First Bevidon of 1891 SW~Y),  
938 a.w., 248 N.B., RE., 249 aw., e.m., 259 N.E., 260 s.r., 261 N.E., 262 N.W., 266 N.W., 
n 8  0.E. lo. d. 

rs-ineh4bmty Map:- 
aOm~8U (Firat Revidon LXI. 9,10,13,14, 15; LXIa. 16 ; LXII. 2,S, 7,10,11: 
LXIV. 14; LXVIII. 2 ; kXX. 6,7,8,10,11.12,14,15,16; LXXI. 4,12: 
4,7,8,11,12, 14,15; LXXVII. 1,5,9, (11 and 16 ,13,14 (16 and 11) ; LXXX. 
%, 3,4 : LXXXL I. Kont (8-d Bevieion), X d ? .  5,9,13 ; XLIV. 4 ; XLV. 1 ; 
LXIY.6,9,10,12,13,16;LXV.9:LXXI.2,3,4,6,7,10,11;LXXII.1,2,$~,~6, 
7, 8, 9, 10, 11, 12, 14. 15, 16; LXXX. 2, 3, 4, 6, 7, 8, 10, 11, 12: Lxxm. 5. 
L.~O- (First Beviaion of 1891 Burvey), CII. 7 ;  CVII. 9, 10, 11, 13, 14, 
15. lincolnrhln (First Revision), V. 4, 8 , l l ;  VI. 1 ,7  ; XIII. 7,8, 11 ; m. 9, 
13,14. Ss. e d .  V. 6. 1s. 6d. Norfolk (First Reviaion), LXIII. 3, 7, 8,lO. 11, 
12, 14, 15, 16; LXIV. 1, 5. P e m b r o ~  (Firat Reviaion), IV. 5, 13, 14; V. 5, 
6, 9, 10, 14; IX. 1, 2, 4, 11; X 1, 2,5,6; XXI. 2, 5, 6, 11,1R, 15, 16; XXvI. 
(4 and 3), 8,12 ; XXVII. 8. Yorknhim (Firat Reriaion of 1891 Survey), WXX. 8 : 
CCXXI. 1, 2, 4, 5,8,9, 18, 13, 14, 1416 ; CCXXXII. 5,9,10,11,12,18, 14,15,16 ; 
CCXXXIII. 7,9, l o , % # ,  14; CCXXXV. 10,12,13. %. each. 
(E. Stanford, London Agent.) 

lbnrope4antral. K. Pnmrdaohe Lmdemufnahm@ 
Topogra hiechen Speoialkarte von Mittel-Europe. Berauagegeben von der kwh- 
g r a p h d e n  Abtheilung der Khigl. ,Preossischen Landesaufnahme. Scale 
1 : 200,000 or 1 inoh to 3.1 stet. milea. Bheeta: 299, Dordrecht ; 301, Weeel; 328, 
Qhent ; 330, MUnchen-Gladbeoh. Berlin : K. Pre.Leiohe Lsndeesufnahme, 1W7. 
Prbr 1.00m. 4 rhsd. 

~ruopbOdn~. & r e w i n  and I h h o w .  
hvenatein-Liebenowla Special. Rad- nnd Automobilekarte von Mittel-Empa. 
Scale 1 : 300,000 or 1 inch to 4.7 rtet. miles. Bheeb: 108, Senok; 128, Kewhan; 
136, Mirkolcz ; 150, Debreczen ; 160, Cfraz ; 161, Bteinamanger ; 163, Kecdkemet ; 
164, Coaba. Frankfurtam-Main : Ludwig Revenstein, [1907]. 

Frmoe. Yinirtre de l'Inbrieur, Paria. 
Carte de la Franoe d m &  par ordre do Ministrc de 1'Interieur. Scale 1 : 100,000 
or 1 inoh to 1.6 stat. mile. Sheeta : iii.-17, Pont-l'AbM, xii.-11, Le Hbvre (md) ; 
xiii.-13, Laiglo ; xiii.-14, Martagne ; xiii.37, Bagnbreede-Luohon ; xv.-12, Lee 
Andelye; rviii.-20, La Charitb; xx.-29, Le Monastier; xxiv.-23, St. Qlaude; 
xxvi.-24, Vallorcinc. Paris: BIinisOre de l'Int6rienr, Servioe Vicinel, 1907. 
Prim 0.80fr. each rket .  

Qmm. Y d e a .  
Karte dee Bundee zwiachen Leu& und Akamanien. ~edncktio6 nach der Auf- 
nahme von Hanptmann v. Mad- im WiiR u. April 1905. Scale 1 : 50,000 or 1.3 
inch to 1 stat. mile. Petermannu Mifteilungen, Jahrgang 1907, Tafel 20. Ootha : 
Juetne Perthee, 1907. Preecnlcd the Publtdrc*. 

MIA. 
J a n .  Topograpbi6ohe Indohtlng, The Hsgae. 

Topographiache Kaart der Reridentie Soerakarta ha le  1 : 100,000 or 1 inch to 1.6 
stat. mile. 6 sheets. The Hague : Topographische Inrichting, 1906. 
The 1894 editi0.n of this map with the tramways revised to 1906. 

ma. 
Aftioa. Topographioal Reotion, Oenerrl W. 

Map of Africa. Compiled in the Topographical Section, Qeneral Staff. Baal0 
1 : 250,000 or 1 inch to 3.9 rtat. miles. Sheeta : hmaliland, 68-0, Biyo Kabobs; 
6&H, Hara Jid ; 68-1, Bulhar : 68-1, Harrar ; 68-N, Jifar Medir ; 68-0, 
Adadlch. Lndon: To graphics1 Section, Qenaral Staff, War Ofioe, 1907. 
P+ios lr. 6d. each Jlect. $resented by Ua Director oj Military O ~ t ~ .  

&oh. Oritatha & Co. 
Bengnella Bsilway. Plsn ahowing railway from Lobito bay to 760 kilometrea 
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Soale 1 : 400,000 or 1 inoh to 6'3 stat. milea London: Qri5th.e & Co., [1@07]. Pre- 
mttoa by ihd Publirk. 
A bleok-and-white lithograph of a traverse along the line of the proposed railway 

from Lobito bay, near Ben ela, into the interior for a dirtanoe of 750 kilometres (466 
miles). The line to be formed by the railway is shown an well aa the country for 
about 10 miles on either side. 

WYPt. U M ~  Deputment, W o .  
T g m  h i d  map of Faynm Province. S d e  1 : 10,000 or 6.8 inch- to 1 stat. 
m x  SEwb: 8.w. 12-1,12-6,12 and 13-3,13-2.13-4.14-2, 14-3,14-4,1M,lM, 
95-2, 15-3,15-4, 15-5, 15-7. Cairo : Survey Department, 1907. P m b d  by 
tbe Direator-Q~al,  Burmy Department, &fro. 

Yorocoo. Larras. 
Carte de reoomaiseanoe do Maroc, lev& et dewinden par le Capitaine N. Larrar, 
1898-1906. S a l e  1 : 250,000 or 1 inch to 3.9 rtat. milea Sheets : Csscrblanoe, 
Safl-Marrakeoh. Paris : Henry Badre,  [IW]. 
Theee are the flrd two sheet0 of a new large-scale map of par& of wentern and 

oentrsl Yorooco, oom iled chiefly from surveys and sketcher by Captain N. Larres. 
There will be altogetter wren eheets, which are to include all the more important 
dbtzicte of the country. The map is printed in coloura, relief being &own by 
horizontal form lines in brown, at a proximating intervals of 50 metrer. On the 
present sheets are i m t  plalu of c - ~ E ~ W  and Safi, on the wale of 1 : 10,000. 
Bonth Afrioa ' South Afrioa.' 

The railway map of South Afnioa. Scale : 1 : 4,000,000 or 1 inch to 63-1 stat. miles. 
London : OI3oea of h t h  Ajriaa, 1907. 
Thin railway map, whioh haa been revbed to date, is published an a rupplement to 

the number of goufh Afrioa for November 23,1907. 

-1oA. 
Chile. BoloPIa and Bortrsad. 

Nuevo m a p  de Chile. Fonnado oori arreglo a loo d a b  ofloiales man mienter i 
loo l(ltimo8 levantemienb efectuadm por laa Comiaionea de Limiter. Por Nioanor 
BoloEa. Revirsdo i a robado por el injeniero Sr. Alejandro Bertrand, Jefe de b 
Odcina D e m u d o r a  %e Limites. S d e  1 : '2,000,000 or 31.6 rtat. mila  to an inoh. 
L3snUago : CaJlce Tornero, 1904. 

Chile. Direodon de Obru Publiou, Iantkgo. 
Carta jeogr6flca y miners do lce 31' 30' d 33O 10' de Lat. Bur. 'qne comprende la 
Provinoia de Aoon un y arte de Ian de Coqnimbo, Valparaieo y Bantiago. 
~.evantede y conetrnx por l' a Sewion de Jeogra5oe y Minaa de la Diremion de 
O b m  Pllblicar. Publioado bajo la direocion del Sr. J d  del 0. Fnenzalida. 
Scale 1 : 100,000 or 1 inch to 1'6 rtat. mile. 6 nheeta Santiago: Direccion de 
Obran Pbblioea, 1905. 
This map marks a decided advanm in the oartogmphy of Chile. I t  includes the 

whole of the count h m  the want-line to tho eastern boundary lying between the 7 parallels of 31° 30 and 330 10' 8. let., and thus embraces Valparaim and the line 
of the trans-Andine railway, aa well as the peak of Aconcagua. Relief is shown by 
conbur-linen in brown at 100-metre intervals, the 500-metre oontoum being dis- 
tinguiahed by a dotted line, and the l00Qmetre by a thick line, which arrangement 
greatly atmists the eye in  following the lines. Theme contoura oan only be considered 
ae approximately correct in many pleoee, but they nerve well to give a good eneral 
idea of the relative heights of land. In ddition to the conbum, abalnte heiFfts are 
&own in black flgurea Water is rhown in blue,and boundaries red. Uaefnl donna-  
tion ooncerning location of mineralr is given on the map by varioun aymbola, and taken 
alto ether the map is a moet creditable produotion. In the Andine region the eweye 
of t i e  recent Boundary Commhion have formed a good bank. for the topographical 
features. The height of the k of Aconcagua is given aa 7004 metres (22,979 feet), 
but it may be pointed out t by the latest trigonometrioal determination of Fr. 
Bohreder it is 22,812 feet. 
Ohile. Odoina do Lhitsr,  Santiago. 

Cornision Chilena de Limiten. Soale 1 : 250,000 or 1 inch to 3.9 stat. miles. 
Bheets : Ataoema Santiago : Ofioins de Limiten, 1907. Prmenbd by tin OJMina 
ab Limibs, Santiago. 
These two shwb deal with the northern mtion of the Chilo-Argentine boundary, 

aud indude the region bordering on the Ateosms deeert between 27O and 2 9 O  8. let. 



and 6F' and 70° 50' W. lon In  addition to the to mphial ahseta, them am, M 
before, ukeletcn mheeb sho&g the Urea of trav- 3 trlaugdation. 
United stater. u.a -1- &q. 

Geologio a t h  of the United States. Soale 1 : 125,000 or I inoh to to 19 rtat. mile. 
Folim: 141, Bald mountain-Drayton, W oming; Cloud peak-Fort MoKinney. 
Wyoming; Nanteh.4 North Carolina-~ennessee ; Amity, P-s Ivania ; Isn- 
wter-Xiieral Point, Wboonain-Iowa-Illinoir ; Bogemville, %ennmjlvsnia ; 
Pingah, North Carolina--South Caroline; Joplin dirtriot, Mhouri-Kmm: 
Penobroot ba Maine ; Devil's Tower, Wyoming. Weehiugton : Department of 
the Interior, 6.8. Geological Survey, 1906-07. Pdcu 25 oan*. sash /db. Pro- 
4 by Us United 8Later Gsdoglaal 8 ~ .  

A U I T B A L A U  
Ormauland. Ball. 

Copper-mining diatrict of Clouourry, North-Weebrn Queenaland. E b d  on 
Q a w n h d  &mile map hued by Department of Publio Lm&, and &owing 
frwholde and minerel lecreee. Compiled from of8ci.l and other muroes, under tho 
8upervi~iou of 1,. 0. Ball, e.s., Aeriatant Government Qeologiet. Soale 1 : 880,160 
or 1 inch to 6 miles. Briabeme : Queensland Qeologioal Survey, 1907. 

' POLAB ~ I O ~ R  
South Qeorgh. Sdahko.  

Kute der Cumber1and;Bay (Sud-Qeorgieu). Von A. Szielanko. Soale 1 : 125,000 
or 1 inoh to 19 stat. mile. Pctmnantu MitMu en, Jahrgmg, 1907, Tufel 81. 
Qotha : Justm Pertheq 1907. P r W d  b# Us ~t%iakr .  

OIZNnAL. 
World. m- 

Q. Freytag's WeltAtlu. Dritte, vermehrte Anhge. Vienna end Leipig: 
(3. Freytag & Berndt, 1909. P d  by the P u b l b .  
A new edition of a small pocket atlm, with additiom and correction#. The mapr 

vary condde~bly in merit, and in wme, an No. 50, the imperfeot regbtoring of the 
coloun rerionrly interfern with their oleameed. 
World. Hurrrortk 

Harmworth Atlm and G~setteer. Parb 30 & 32. London: The Amalgamated 
P m ,  Limited, 1907-8. Prias 7d. ead port. 
Them parb oonhin the following map:-Purt SO: Nor. 85-86, Balkan Strtea 

nud Asia Minor (indaetrier end wmmunicatione) ; 131-182, A h t i c  Bwd. ; 148-144, 
G n h l  Afrioa. Part 31: NOR. 87-88, Turkey in Europe; 181-182, Mexioo and 
Centre1 America ; 199-194, Bouth America (eouth). Part 32 : Naa 89-90, Qreeoe, 
Crcte, and the Archipelago; 141-142, Egypt and the Sudan; 163-164, Central 
Canada. 
World. St. Martin and [lohrdor. 

Atlae Univereel dc Gkogrcrphie comtrnit d'rprb lea sonreerr originalee et l a  
documents lea plua r6oeutq cartes, voyages, m6moirs. travaux g6odeei eer, eta, 
avm un texle analytiqnu. Ouvrnge oommcn& par M. Vivien de saint-kartin et 
continue' par Fr. Bckmder. Bheet No. 68, Afriqne Auetrele. Parie: H d e t t e  et 
Cie., 1907. Plsrsnted by Us Ptbbliahsr. 
A glance at the lettorpwn which mcomganies this sheet will show that the bent 

trod rnuat reliablo documents bavo boen ntMzcd in the oompilation. Like all the otlror 
sheela of this atlas, the drawing and engraving are exoellent, but it would certainly be 
an improvement in general effect, and render tho nsmer more olcarly legible, if the hill 
work could be printed in brown i n 8 W  of black. 

O H b B T B  
Hydrographfc Department, Admiralty. - - -  

~harts-and Plane published by the Hydrographio Department, kdminlty, during 
November, 1'307. P r m k d  by IAm Hydrographer, Admim(ty. 

-~ 

No. Incbee. 
3676 m = 0.9 United States, erst w t  :-Fletohem neok to Morrimso river. 38. 
3678 m = 7.9 British Columbia :-Port Simpson 81. 



No. hcbes. 
8660 m =11.8 Gulf of Aden :-Aden harbour. Ss. 

7 m = 2'9 Gulf of Aden :-Aden harbour and approaches. 48. - - '" Enat cosrt of Korea:-Fnnur h b o u r  b Chukupen b y .  Chn- wm=(Ml bpnby. ~ h . ~ u n ~  SI 

No. 
ahutr o.nadl8d. 

Cancalled by. No. 
7 Gdf  of Aden :-Aden nnd 
sdjacent ohorage. an- Nyd%rbourand appronohen . . . . 7 

M Ports and nnohorugea on Em? c ~ ~ - ~ ~ ~ b ~  :z Plan of Chnknpen b y  on new-ohart . . . 3666 
thin sheet. 

Oharb that hove reedred Important Corntiom. 
No. 240, England, sonth &:-Hamoue. 2682, England, went o& :-Nosh 
point to New ptunage. 1538, Ireland. wwt coat:-Foynen harbonr. 2049, 
Ireland, mnth &:-Kinale b Wexford. 2241, Ba1tio:-Enhoe to nlf of 
Finlend and northern entrnnoe to the gnlf of Riga 2285, Black rea :-%erne, 
Baljik bay. 233, Africa, north m e t  :-Snex canal. 330, North American lakea :- 
Lake and river St. Olair with the Detroit river. 612, North Amerioa, e a t  cad:- 
Little Spoon island to Pem uid point. 2853, Gulf of Mexioo :-Minniasippi round 
and Mobile bay. 229, ~ n i a  States, weat mas(:-Point Pina to Bodegn head. 
2172, M : - B e r i n g  strait. 628, Africs, aeet con&:-Fernnndo Po inland. 
2404, S i n e  re main etreet from Tree inland to Batam be . 2023, Sin pore :- 
Keppel lmrgur. 1199, China, ewt -t:-Kue &an isLnds to the %sag be 
K h g .  1601, Chi- north-eut c a d  :-Wnmng river. 8412, Tanmania :-Hunter 

, 781, P d o  wean :-North-wwt sheet. 783, Paoiflo ocean : - S o u t h w t  
heet. UBO, P d f l o  o c e m  :-Knmohatka to Kndiak inlnnd, eto. F 
(J .  D. Pdbr ,  A*.) 

IndknOawnbudLkd~ Yeteorologial OI3oe. 
Monthly meborologiml o h r b  of the In& Ooean north of 15O 8. let. and Red 
Rea, January, 1908. Inndon : Meteorological OfBoe, 1907. Priae Bd. eoch. P r e  
m*rca by the McdeQrobglad q$ia. 

SorLb Atluatio nnd 1Yeditemnan. Y a ~ l ~ . l  OfBoa. 
Month1 meteomlogid ohnrtn of the North Atlnntio nnd Mediterranean, January, 
1908. London: Meteomlogiasl OfEoe, 1907. Prios 6d. d P r d  by the 
M-ObDoa 

rrorth ~ t l .n t io .  U.B. ~ ~ g - p h i o  o m .  
Pilot ohut of the North Atlantio Ooean, Deoember, 1907. Wanhington: U.S. 
Hydrographio Oftoe, 1907. P M  by tho 17.8. Hvdrographia Q&w. 

north ? ~ t d o .  U.B. IIydrogrnphfo OtBoa. 
Pilot oh& of the North Paoiflo Occan, January, 1908. Washington: U.S. Hydro- 
graphio OfBoe, 1907. PrsMnt& by tho 0.8. H#ugraphia O j b .  

P H r n B A P B A  
Onnnda. Firth, Holmden, and Jonu. 

Thirty-six photographe of North-Western Canada, taken by Mead. J. F. Firth, 
g. M. Holmden, and H. W. Jonee. Pnrcntsd by A. H. HanJsan, Eq.  
Collectcd by Mr. Eiarriron during hh recent journey in Nortll-Wentorn Canada, nnd 

on Lis return, prenented by him to the Booiety. 
(1) Mr. H. Firth and his wife ; (2) A oreek just before the freeze-up, Fort MoPher- 

son ; (8) Qor e in the Davidwn rnnge; (4) Indiam on the Peels river; (5 Nativea 
nrriving at hrt MoPhurn for spring trade; (6 MidnigIrt Bun wen b Fort 
MoPh-n ; (7 Hay river t, new bnildingn by bIl. M a d ;  (8) Fort MoPhernon, 
looking nomu 4 eel8 river; &nd 10) A lake near Pnln river ; (11 The Firth family, 
Fort I c P h e m n ;  (I2 H.B. WE transport startin for Hernohek inland h m  Port 
IloPhemn ; (13) J. d. Firth and his dogs : (14) 2 ~ i r t h  and his dogn; (15) Wild 
raer, Fort Bimpeon; (16) At Fort Bimpmn, Junu 12, 1905; (17) Wrigloy harbour; 
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THE JAMAICA EARTHQUAKE (1907)." 
By VAUGHILN CORNISH, D.So., F.R.G.S., F.G.S., F.O.S., M.J.S. 

In a paper read before the Booiety in 1899, I introduced the term 
Kumatology" to define the oo-ordinate study of the wavee of the 

lithoephere, hydroephere, and atmoephere; and from 1897 to 1907 I 
have travelled in searoh of theee phenomena, and preeented papers upon 
some of them to the Society. My first experience of seiemio waves on 
an important d e  oame to me without eeeking when I happened to be 
a t  Kingston, Jamaica, on January 14, 1907. 

On T h u d a y ,  January 10, my wife and I arrived at Kingston on 
our way back from a viait to the Panama oanal, and took up .our 
quarters in the centre of Kingston, a t  112, Eaet Street. This hotel, 
"The Grenville," which was built in the days of slavery, was very 
eobetantially constructed of briok, with eolid walle 14 inches in thick- 
nese for their whole height of two floors, viz. a ground floor and a first 
floor. The roof, a sloping one, was of wooden shingles, and in the whole 
atnotnre there wee no ohimney-stack, fires not being used for warmth 
in Kingston, and the kitahen being always separate from the dwelling- 
houm. In front, that is to nay on the west, of the houm a row of 
msssive brick archee formed e verandah to the ground floor, and 
supported a covered wooden baloony on the first floor. Our own room 
wee a corner one on the firet, that is to nay the top, floor, having an 

R e d  at the Royal Qeographiosl h i e t y ,  December 9, 1907. Illustrated by 
photographs and diagram by the author, and discussed at the Renearoh Depertment, 
January 17,1908. l a p ,  p. 360. 
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outeide wall to the eouth, and anothor 14-inch brick wall on the west, 
with two long French windows opening into tho balcony. 

In thie room my wife and I were sitting at  half-past three in t he  
afternoon of Monday, January 14, when I heard the noise of an eleotric 
car coming from down town, that is to say, from the south. The  
noise increased, of oourue, till i t  was oppasite the house, and then just 
ee the mhing  should have begun ;to diminish, there waa a sudden and 
alarming increase of rushing end rumbling sound, ammpanied by  
a savage tearing and reoding noise. For a moment I felt no shock 
and did not realize the cause of the uproar, but my wife, who was 
sitting nearer the wall, felt a tremor, and, realizing that i t  waa an 
earthquake, took one quick step to my Bide end clasped her a m  
over nly head to shield me from the danger of falling maaonry, to 
which she b l f  thus remained expoeed. The next inetant the whole 
house was socking violently; a fissure opened horizontally near the 
top of the west wall facing me, and a shower of brickwork fell near 
the threshold of the door. Had my wife haetened to the door on 
feeling the &hock, she wonld probably hove been struck down at  the 
moment of emergenoe, aa happened in so many cases that day. A 
cloud of dust and mortar darkened the air, and the solid 14-inoh brick 
wall vibrated to and fro, discharging a cannonade of brickwork into 
the room. A lump of maeonry struck me a numbing blow on the 
ahin. A heavy mahogany wardrobe behind me;but facing my wife the 
way she stood, executed a clumsy dance, and then pitohed over; and 
the heavy cornice ssiled over our heads and struck my wife on the hip 
in ita dement. We were being bombarded both front and rear, but, 
even had there been any dimtion in wbioh d e t y  could be found, we 
were unable to fly, for the timber floor wee like quickeand beneath the 
feet, W g  and falling, and opening and shutting, ao that we could eee 
into the unceiled room below. 

Up to thie point one knew that them occurrences might a t  any 
instant terminate fatally, but the really awful time oame when the 
house eeemed suddenly to lose its cohesion, and we both r e a l i d  that in 
another second the floor wonld give way and the walla fall bodily upon 
us. Then inatant death seemed certain to both of ue ; but, atrange os 
i t  may seem, the bittern- of death passed from TIE both dmoet instantly 
after the hope of life had been extinguished. I remember to have felt 
that euch an end, instantaneously and together, waa not nnmeroiful. 
At this eupreme moment, with absolute suddennew, the quaking floor 
etiffened under our feet, our environment waa inetantaneously rigid and 
still, and the noise of the earthquake died away. We rushed from the 
dark and dubt-laden room into the verandah, and down the etepe into 
the sunny garden, where the earth was now quite firm beneath our 
feet. 

We spent the next few days on the lawn by the houee, and on the 
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Thursday we left Kingeton for Port Antonio, on the north of the ieland, 
the train being crowded with eick and wounded. A week later we 
&led for England mci Philadelphia and New York. 

During our ehort and eventful etay in Jamaim we had been muoh 
impressed by the generous spirit displayed by the coloniek in the face of 
great finanaial loeees. They ecrnpulouely refrained from exploiting the 
public misfortune for private profit. We were also much struck with 
the kindliness which they displayecl to one another under very trjing 
cimumstancee, as well as with the coneideration which they showed 
towards the strangers within their gates. 

On May 4, my wife having sufficiently recovered from her injuries, 
we aet out again for Kingeton, as I wished to invest,igate to the beet of 
my ability the cauae and effecte of the earthquake, by yhich, and the 
subeequent fire, twelve hundred pereone were killed, and a lose of about 
;E2,000,000 incurred. 

On our eeoond visit we went out on board the 11.9. Port Kingdon, 
which bore the new Qovernor, and arrived on May 16, about the 
eame time 88 new8 reached the island that the Home Government had 
made a grant of S150,000 to relieve deetitution, end guaranteed a loan 
of 8800,000 to facilitate the rebuilding of the city. We found the 
etreete oleared of d h ,  the traction wirea eet up, and tbe eleotrio oars 
running ; otherwimeverything looked exaotly ee it had been jnet nfter 
the earthquake, four months previouely. 

The economic importan- of tbe Jamaica earthquake of Jani~ary 14, 
1907, ie due to the deetruotion of Kingston and its suburb, and here 
eleo the effecta of eeiemic shock upon building4 can best be etudied. 
Viewed, however, from the phjsicel standpoint, the importance of an 
earthquake is independent of the neighbourhood of cities. 

I think that I ehall be able to show that the Jamaica earthquake 
wee ementially doubl~barrelled, so to epeak; that Kingston was 
brought down by one barrel, and that the other barrel was disoharged 
in a thinly populated district, where i t  consequently did much leee 
damage; but that when we examine the aeismic effects in park of 
the island diatant from either of these fooi, we find that they are, on 
the whole, about ae much due to the one part of the double ehook 
ae to the other, the charge in the two barrela, so to speak, being 
a b u t  equal. From the physical standpoint, therefore, the Kingston . 
earthquake is not quite the mme thing as tho Jamaioa earthquake. 

Thirty seconds is the duration currently eeeigned to the earthquake 
at  Kingston, but no one really timed i t  there. At Kellita, about 35 
milee north-west of Kingston, Mr. Horn informs me that thu earthquake, 
timed with a watah, lasted 37 aeconds, this space of time being divided 
.e follows, viz. 17  eeoonde ehaking, 13 second8 rolling, and again 7 eeoonde 
shaking, which finished with a dietinct jerk. At Bethany, about 46 
milea north-weat of Kingston, Dr. Hargreaves informs me that he timed 

8 2 
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the earthquake by a eeoonds-hand watah, and found that i t  l ~ t e d  30 
seconds. 

I have described the charncter of the vibrations which I experienoed 
in'a top story corner room of a brick house in East Street,. These were 
only in a secondary sense due to the earthquake, the immediate muse 
being the action of the vibration of the maseive walls upon the wooden 
floor. The movement of the ground was well observed opposite the old 
Mico, in Hanover Street, by Sub-Inspector Tremlett, and near the ~ 0 t h  
end of John's Lane by Mr. Sullivan. In  addition to any jarring or 
bumping, them was a strong swell, literally a ground ewell, running 
from west to east or east to west. I t  nearly threw Mr. Tremlett down 
when he faced westward, but when he turned and faced south he easily 
kept his balance. Mr. Sullivan, who was running westward out of a 
falling building, with diffioulty kept his feet, although ecoustomed to 
heavy weather at sea. He says the weet-to-esat roll was much stronger 
than the return roll from east to west. The impredon generally re- 
ceived was that these surf- undulations were only a few yarda 
from crest to crest, and they certainly succeeded one another several 
times in a eeoond. The height from m t  to crest appeared to be several 
inches, so that their steepnew was very considerable. Aa far an I am 
aware, the only inatrumend evidenoe as to the periodio time of the 
earthquake oscillations ia that afforded by the trsnemitter of the Weet 
India Direot Cablo in Kingstqn. I learnt that i t  had continued to run 
for a time before the oflea collapsed, and that.the atrip of paper had 
been eent to the London office aa a curioeity. I therefore timed the 
running of the machine in Kingeton, and afterwards, in London, waa 
allowed to meeanre the oscillatione of the writing pen aa recorded on 
the strip of paper. There were ten complete north-south-north osoilla- 
tione in the firat.two and a halt seoonds, i.e. four per aeoond. The 
position of the instrument did not permit i t  to record eest-and-weet 
vibrations. 

1 carefully examined a large number of buildings in Kingston, 
which is a briok town, to sscertain the line, or direction, and the sense in 
which walla had fallen. The town ia laid out reotangularly, houses 
facing the four cardinal pointa, and in the detached houw eaat- and 
west-feoing outer walls generally fell, while the fall of north- and sonth- 
facing walls wm an exception, except in the area of greateet damage. 
Of the east and wesbfecing walls many more fell to tho east than to 
the west. In tho neighbourhood of North Street, eant of E a t  Street, 
which I examined in detail, I fonndJhat of the north- and aouth-facing 
wall6 mom fell to the south than to the north. Thne the walla tended 
to fall, in most cases, towards a little south of east, but in some cases 
a little north of west. I adopted 15" as a rough estimate of the amount 
of sonthing. 

I consider that the fall of these walls waa due to the action of the 
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surface wavee above described in tilting the walle out of the perpen- 
d i a l e r ,  first in one direotion and then in the other, causing them to 
sway. I f  the waves were short, as they appeared to be, and ae I think 
they were, t.he lower part of the wall was thrown very much out of 
plumb at each half-swing, and a wave of displacement travelled up 
esch wall, so that i t  became sinuous in form and wes subjected to 
rippling movement. 

The mere rapid jarring vibration, which was so marked a feature of 
t h e  sensation8 of the earthquake,probably had little effeot in overthrowing 
walls. The north- and south-facing walls, which did not usually fall, 
were equally exposed to this form of vibration, which seemed to come 
somewhat steeply from below. These walls were rocked longitudinally 
by the east-to-west or west-to-east waves (instead of swaying t r a m  
veraely j, and the effect Was to produce a double system of cracks, often 
going through the whole thickness of the wall, but not throwing i t  
out of plumb. As the wall returned westward from ib eastward 
excuraiod, a orack formed, owing to the want of tensile strength in 
briokwork or masonry, the eastern end of the wall being, so to speak, 
left behind. On the return vibration in an eastward direction, a coxre: 
aponding oraok opened at, the weat end, and tl~dse cracks often cross 
each other diagonally, es Borne of my photographs show. Walls in 
which cement mortar had been used stood mnok better than those 
with only limejmortar. Kingston lime-mortar is generally pf poor 
quality. The defect of all stune and brickwork, however, in respect 
to earthquake shock, is want of teneile strength, hence the advantage 
of reinfoming concrete, etc., by strip8 of metal, which give a fibre to 
material8 otherwise too brittle. The disadvantage of extra height and 
of top weight were, of course, abundantly in evidence. Any departure 
from simplicity of form usually brought about additional damage, Gothic 
gable and classic cornice being almost equally unsuitable in earthquake 
countries. In  face of these restrictions i t  seems that architects in 
earthquake countriee muet rely mainly upon the skilful proportioning of 
spaoea for the production of artistic effect.' 

I n  making a detailed eurvey of the amount of damage done in 
Kingston during our second visit, I was surprised to find how much 
greater had been the intensity of the shock iu the eastern than in 
the western half of the town, es judged by the effect on similar 
strncturea. In the crowded business quarter, where the conflagration 
topk place (and which is mostly situate on the west of the town), 
the damage was much more en ecidence because the tuildinge abutted 
on the streets, and because the weakly constructed shop-fronte fell out 

Since this was written, an interesting pnper on "The Kingston Earthquake nnd 
Building in Jamaica," by 8ir Charloa A. Nicholson, Bert. (read nt tho Architectural 
M i t i o n  on January lo), hae appeared in tho Builder for January 18,1008, pp. 66-70. 
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from both sidee into the &met. This took p h  even where, pe in 
Harbour Street, the ehopfronte faced south or north. In the reaidenti81 
partrs of the oity, on the other hand, the dunege wse to a great extent 
screened by the treee and garden walls, and a h  by wooden verandahs 
and balconies, and the full extent of the damage wee only revealed by a 
closer examination. 

Dealing with detmohed honeea of similar oowtrndiou, one may my 
generally that west of the burnt area the outer eaetand-weet w d b  are 
out of plumb, but often etand, even in two-story brick building, and 
one-story brick building are not overthrown. North of, and as far 
east as the centre of, the burnt area the eest-and-west onter walh of the 
first, which ie the top, story of the two-story buildings fell, and in the 
eaet of the city the east-and-weat onter walle of both first and eecond 
stories fell. lj~ the suburb called Bournemouth Gardena, away to the 
eaet of the city, the eeet-and-west walls of one-story briok bungalows 
fell. I found that if a line were drawn from the oorner of Harbour 
Street and John's Lane to the corner of North Street and Wildman 
Street, the unaided eye co111d at  once detect the markedly greater 
amount of earthquake destruction on the eastward side (Fig. 5). 

I sought to obtain a numerical meesure of the differenoe in earth- 
quake deetrnction in different p a d  of the oity and suburb by en 
examination of about 2600 brick pillare of garden walls and gat= 
The pelcentage of these pillars whioh were overthrown by the earth- 
quake is given in the following table :- 

PEUOXNTAQE O r  P~LLAW FALLEN. 

In drectc running from north lo mod (the wder i n  which ihu slreetr come u from cosJ 
b a7 J). 

Princess Street (below North Street) and Orange S h t  south of the Parade ... 860 
Eaat Street (north of Eaet Queen Street to the Raaecourae) . . . . . . . . .  3UO 
Hanover Street (from Harbour Street to North Street) . . . . . . . . . . . .  46.0 
High Holborn Street (from Harbour Street to E d  Queen Street) . . . . . .  68'5 
Eouth b p  Road (from Eemt Queen Street to Goodwin Park) . . . . . . . . .  620 

On t o a h  wholly or parUy tuburban runni~tg north aiad muU. 
Orange Street (from North Street to Torrington Bridge) . . . . . . . . . . . .  17-0 
Constant Spriog Boad (from Croee Roadn to Canstant Spring Hotel) . . . . . .  4'5 
Elletaon Road (from Queen Street to Burke's Pen) . . . . . . . . . . . . . . .  53'0 

In street8 running from cast lo rwJ (the or& in which the streelr m e  iufruns mouth 
to wrlla). 

Harbour Street (from h a t  Street to Fleet Street *) . . . . . . . . . . . .  52.0 
Tower Street (from Fleet Street to Paradine Street) . . . . . . . . . . . .  35.5 
Enst Qneen Street (from East Street to Paradise Street) . . . . . . . . . . . .  35.0 
North Street (from Begent Street to South Camp Road) . . . . . . . . . . . .  9.0 

On Mburban roads running fm cart lo wect. 
Windward Road (from Paradiae Street to Bournemouth Gardens) . . . . . .  40.8 
Hnlf-way Tree to Papine Corner . . . . . . . . . . . . . . . . . . . . .  4.5 

.- - - -  - - 

This part of Harbour Street is clone to the shore-line, and not much above --level 
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'Thns we eee that in Orange Street, below ihe Parade, and in Princeee 
Street, 36 per oent. of these pillare had fallen, whereaa in Bigh Holborn 
street and South Camp Road the average was nearly 66 per oent, 
greater by four-fiftbn khan the former. 

In the euburbe the brick pillars generally etand separately, not on 
W e .  They are, therefore, eomewhat less liable to damage, and there 
would not be the eame differenoe of liability according ae to whether 
the road facea north and south or eeet and west. Taking a m u n t  d 
them facts, we may compare the peroentage of the fallen pillara on the 
Windward Road (40.3 per cent.) with that between Croea Rocrde and 

",' 
C I T Y  .. 

K I N G S T O N  

- -- ,>- 

- a B O U R  

FIG. 5.-pLAR OF KI1POSTON, BHOWtiiCi PERCENTAGE OP BBlCK PILLABS 
OVEBTBBOWH BY THE ~ T H Q U A K E .  

Conetant Spring (4.5 per mnt.), and from IIalfway Tree to Papino 
(4.6 per cent.). The proportion is nine to ono. The queetiol~ may 
be aaked, Is  this enormouli difference due to tho force in the Wind- 
ward Road being just enough. and that in Lower st. Audrew just 
ineufficient, to overthrow the pillars? I think an examination of the 
whole table will loid to the conclusion that this ie not the explanation 
of the great difference, and that the oreriuming force of the earthquake 
on the Windward Road ma8 about nine time8 greater than on the road 
from Halfway Tree to Papine Comer. 

The overturning form I connect with the short and ateep surface 
wavee already described. These appear to be those referred to by 
Major Dutton,. and called by him epifocal waves. He s a p  of them, 

'Earthquakes.' By C. E. Dutton (John Blurray: 1904), pp. 140 et eq. 
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" There is still a fourth cla& of e a r t b q ~ b  wavea, and to the inhabitants 
of badly shaken regions they are doubtlear of f i e  m e t  importance. The 
normal, the transverse, and the wrfrce m v e e  are &dam  see^, tho* 
they are more or lees felt. The fon~th  kind are both seen and fa m d  
are often the moet conspicaone and terrifying. They are alm the moet 
destructive. They occur only in the epifoal districts of great d- 
quakeu, and never far outeide them. . . . Their a n t d  f o r n ~  m 
described by eyswitnemws, exactly reeemble flat waves on water. . . . 
#or a long time these motions of the ground were questioned-by 
logists, who conld hardly believe that enah waves could be vinible. . . . 
There is abundant rerreon for inferring that them e p i f d  waves . . . 
have no relation to elasticity . . . ; their lengthe are too small, their 

, amplitudes too great, and their speed too slow to be dependent upon 
elasticity. Their lengths, indeed. are not known exactly, but the 
inference from the accounts given of them is that their wave-length 
range between 10 and 50 metree, and their heighb between 5 and 30 
centimetree. Their speedn of propagation am even mom uncertain, but 
are almost surely less than 100 ruetree per eecond. These quantities do 
not fall within the range of elastic wave-motion in any such material aa 
the roch or soil." 

Distant eeimnograms, while they afford the best meaaure of the totel 
energy of m earthquake, are, in my judgment, not equally appropriate 
Zor deducing the overtnmbg foroe dam to a foona Be in the cam 
of storms at eeg but in a greater degree, the magnitude of the distant 
swell m e a w n s  the total energy of the wavea a t  the centre rather than 
their degtmctive violence. I t  is the deepeeated part of the wavsmotion 
which travels for; i t  is the I d  m r f h  dieturbence which does the 
damage. 

I pas8 on now to describe the distribution of earthquake damage 
over the island. I myself closely impeded Kingston, Lower St. Andrew, 
and Buff Bay Town. I also examined the damage to the town of Port 
Royal, and visited Gordon Town and Port Antonio, beaidea paying 
cursory visits to some other plecos. For the eetimate of damage to 
other places embodied on the map I have relied upon the evidence of 
others, most of which I obtained direct from eye-witneesea I have 
taken great pains to sift the evidence, and to compare where +ble 
the narratives of different pereona The result is far lea satisfactory 
thau a complete survey of the island would have been, but i t  is, at any 
rate, a much more extensive collection of such data than haa hitherto 
been published. 

I received several narratives from persons who, at  the time of the 
earthquake, were in the mountains between Newcastle and Gordon 
Town, and between Silver hill and Buff Bay; also from persons a t  
Gordon Town and near Castleton. Their narrativeg indieate that the 
~ h ~ c k  in these eituationu wan quite comparable in intensity to that 
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i n  Kingston. Partiouhly striking wan the experience of a party of 
tourkte, who were Mooked by a rook fall on the road leading down 
to Buff Bay, and had to spend the night in the mountaine. The after- 
shocks were numerous, and eaoh was preceded and ammpanied by an 
appalling noise. The aevere landelips about Newceetle and on the 
north side of Silver hill are evidence of as much force an that required 
to wreck a house, and the oomplete wreck of the Gardens House a t  
Gordon Town, of which I took a photograph (Fig. ti), indimtee, I 
think, an intensity gwater than that a t  Constant Spring or near Yapine 
Comer. 

The damage at Buff Bay, of which I alm show a photograph (Fig. 4), 
was severe, but the stone buildings do not show evidenoe of having 
resisted the shock to the same extent ae the briok buildings of Kingston. 
They collapsed inetead of being flung to one side, therefore they probably 
fell a t  onoe; for if they had resisted during an appreciable time, the 
walls would have got up a @wing, and then must have been flung either 
one way or the other. I estimate the force at  Buff Bay a8 about equal 
to that at  Constant Spring, aomewhat less than that a t  Oordon Town, 
and oonsiderably lees than that in the eastern half of Kingston. The 
damage to the town of Port Royal wea about the same as that in the 
lees damaged parte of Kingston. 

If we look at  the pointa marked 10 on the folding map, where 
buildings fell and where new landslipe were formed on hillmdee, we 
see that they may almost all be inoluded between two straight linen 
joining Harbour Head with Buff Bey Town on the -tern side and 
Port Royal with Enfield on the weetern side. The general ilnpreeeion 
reoeived at the time was that the earthquake at  Kingston came from 
the see, and the fact reoorded by the Port Royal pilot, Mr. Hunt, that 
his boat lying by Lime Cay waa struck before Port Royal, and that the 
shook waa followod (in about one and a half minutes) by a surfaoe ma- 
wave from the aouth-weat, strengthens this idea. Looking a t  the land 
of fallen buildinp aoroes the ioland, the idea mggesta itself of a aeismio 
wave ooming from beneath the see rather went of south from Kingston 
and rushing with acawly dinhished force right acrase the island, the 
ixntre of the wavefront paEeing oloee to the Penitentiary, the full force 
of the wave being felt in the eastern half of Kingston and in the eastern 
suburbs. 

When, however, I plotted out the area where hingle walle fell, a 
larger trnot than that in which the whole of atone, or all the outer walls 
of briok, building6 fell, I found that the boundaries of this larger 
area, where the numbere 9 occur (using the Roeei-Fore1 scale of earth- 
quake intensity),* are not symmetrioally placed with respect to the 

I hove found it convenient to add to the nwle a number 11 for the worst- 
dsmeged area 
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band already referred to ; the area where walls fell reaohing far to the 
east of Kingston in the south of the island, and far to the W W ~  of 
Buff Bay in the north of the island. Now, if the band of the figurea 10, 
that where buildings fell, were due to one wave suoh as I have deeoribed 
travelling far with scarcely diminished force, then we s h o d  expeot to 
find the darnagesymmetrically disposed on either side of the band exoept 
in so far as differences of geological strata may interfere. The 
comparative immunity of damage at  the back of Burlington and of 
Port Antonio could only be explained then by the suppdtion that 
the Blue mountains had in some way cast a sebmio shadow. More- 
over, when I went yet further into the matter and mapped the 
buildings which had walls, not fallen, but so aeverely oraoked 8s to 
be unstable (Nos. 8), I found that here the distribution of damage 
accorded with the area of fallen walle, and not with that of fallen 
buildings. The eastern margin of this area is very far from Kingston 
on the south, but comparatively near to Buff Bay on the north. The 
weetern margin follows a somewhat complioeted line, and here for the 
first time we see a marked influence of the nature of the rock. On 
the great Limestone plateau the damage to buildings is leeeened, but 
in the Chapelton valley, set in the midst of this plateau, the amount of 
damage was locally much increased upon strata of other kinds. In the 
absence of any after-shocks traceable by seismograph to this dietriot, I do 
not feel that we are jnstified in aeeuming that there was here a centrun 
or "focus," in the sense of a place where the streas upon the subjwnt 
rocks exoeeded their breaking strain, causing a permanent displacement. 

Finally, in mapping out the plaoea reported ee slightly damaged, 
e.g. by slight craoks in walle and fell in plaeter, I find that this 
is the w e  up to the eastern coast of the island, but that the 
extreme south-western corner of the island comes under the category of 
undamaged, or No. 6. I may say that I only record undamaged" for 
towns or groups of housea, among whioh there are nearly enre to be 
some of structure such aa a strong earthquake would damage. On con- 
tsulting the map, it will be seen that the western boundary of the plsoes 
damaged to the extent denoted by 7 runs from west of north to eset 
of south, as do the boundary-lines of 8 and 9, the margins of 6'serious 
damage to buildings " and of fall of walls," respectively.' 

On the north of the island, a tidal wave " of considerable magnitude 
warr observed at Hope bay, Orange bay, Buff bay, Annotta bay, Sheernem 
bay, Ocho Rios, and St Anne's bay (that at  Port Antonio wee quite 
small), this phenomenon commencing near Buff bay on the east, but 

* The line was drawn from Dlontogo Bay to Black River, but, a case of damage 
having been subsequently reported from further west, the line was shifted to the 
\vest, while maintainod parallel to its former direction, which is required by the geneml 
distribution of damage in the neighbourhood, ae shown by the numbem on the map. 
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extending fnr to the westward. It may havo been produced by sand- 
slides from the edge of the eubmsrine land shelf shown on the map, 
whioh is olose inshore all along this coast, and outside which lies water 
of great depth. The tidal wave" consisted of a recession of water 
from the ehore, followed by its return in waves. At Port Maria this ie 
reported to have occurred a few minutes before the earthquake. 

Off the south ooast the breaking, " bird-caging," twisting, and 
burying of the " Direct " submarine cable all along the line from Bull 
bay to Yallah's point, indicates great  and-slides along that steep sob- 
marine elope, where, moreover, large quantities of detritus are continually 
brought down by the rivere which rise in the Blue mountains.* There 
ie no cable under the Healthshire hills and away along the coast to the 
west, but the faot of breakage aa far east as Yallah's point shows 
the great effect of the earthquake beneath the sea far to the east of 
Kingston on the south coast. The eastern bonndariee of considerable 
disturbance at  sea are joined by a line running from Hope bay on the 
north coast to Yallah's point on the south, and the western boundaries 
from S t  Anne'e bay on the north to Fort Clarence, where a tidal 
wave" waa obeerved, on the south. 

Thus again we have boundaries running from east of south to west 
of 'north, in oonfomity with the boundaries of the, areas of moderate 
and slight damage on land, and out of oonformity with the boundaries 
of the area of greateat damage--the area, that is, in whioh buildings fell. 

We shall me presently that the west-of-south to east-of-north 
direction of the band 10, "fallen buildinge," ie probably due to the 
overlapping effeot of the weetern end of a southern focus and the eastern 
end of a northern foous, and that each foom was probably a long line 
(not neoesearily straight), not a ciroular area. 

The great eastern exteneion of the moderate intensity of shook on 
the aouth of the island we shall see to be due, in part at  least, to 
the eaatward position of the southern focus. The great western extension 
of the area of moderate intensity of ehock on the north of the island 
we ehall see to be partly due to the forther westward position of the 
northern focus. 

On my arrival in Kingston last May, I found that Mr. Maxwell Hall 
had pnblished in the Gleaner a complete theory of the origin of the 
earthqnake, with a map showing three foci and the direction of vibra- 
tion of the ground in different park of the island. This waa an abetract 
of the paper since published under the title of Third Report on Eart,h- 
quakes in Jamaica-the Great Earthquake of January 14, 1907, and 
the After-Shooke.'t Mr. Hall very kindly offered to show me the 

This detritor d r i h  wctatwa& before the trade wind, and in June la~ t  had 
already partially repaired a large p p  made in the eandy foreahore of Port Royal. 

t Government Printing OlMw, Kingeton. 1907. 
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manumript of the complete paper, wbich I studied. On his map the 
principal epicentre b ahom by a circular area 64 miles in diameter, of 
which the centre is 7 miles S. 40° E. from the Publio Works Deparb 
merit, Kingeton; a eeonnd epicentre, by a aircle 3 miles in diameter, 
between Enfield and Buff Bay, and a third epicetntre by a still d e r  
circle sonthegst of Bull Head and mnth-west of Croft's hill. The asis 
of the area of greatest intensity, my 10's-marked M VI.'s on Mr. Hall'n 
map--diffem very little from that on my map; but the boundaries of 
the area of serious and slight damage on Mr. H.llls map are oonmrdant 
with tbe greatat damage, instead of running, as I have found them, 
from east of ~011th to WC& of north. 

One of the prinoipal -pint8 emphasized in Mr. Hall's report is the con- 
tention that the principal vibratione were in all oreee a t  right angles to 
the direction of progreeeion of the earthquake, and he oontenda tbat the 
repr te  he received show that in the neighbowhood of each epioentre 
the vibratim were a t  right angles to a line joining the p h  witb the 
epicentre; and that the observations as reprwented by arrows on the 
map &ow a rotation olooltwk round eaoh of the three epicentres, 
and for the far eastern and far weatern perte of the bland a clock- 
w& rotation round the central area where the epioentrea are situated. 
Tbe e v i d e n ~ n t n i n e d  in the report--on which this important ton- 
c l ~ i o n  was baaed seemed to me to have been -ted by Mr. Hall in a 
manner not quite l o g i d  T~M, to tnke the cam of the o-tione at 
Moraat Point lighthouee, the evidence b that "it  appeared to work 
from w t h  to north." Now, t h b  evidently relates to the progreaaion 
of the earthquake, and if the vibratione were t raweme they would 
be east and west, not north and south ae ahown on Mr. Hall'e map. 
Generally, i t  seems that either the direction of shaking or the direc- 
tion of apparent progression l ~ a e  been adopted without diecrimina- 
tion, whewas the very eeeence of the theory is that they are a t  right 
angles to one another. The clockwise rotation, moreover, ie obtained 
by rereming the reported direotion muth to north (making i t  north to 
600th) in the ceae of Morant Point lighthouse, and not reveming the 
reported direction in the cam, e.g., of Annotto bay. I went to Buff Bay 
a the Imst means of testing Mr. Hall's theory of tran~veree vibrations, aa 
well as for the purpose of judging the intensity there. I found, from the 
careful examination of wrecked buildings, that the line of greateat action 
ww from a little east of north to a little west of south, 15" being the 
estimate formed of the variation. This is completely at  varianoe with 
what is required by Mr. Elall's theory, which would make the line of 
vibration at right angles to what I found from actual observation of 
fallen walls. At a later date, however, during my visit, Mr. Hall kindly 
gent me the report of the observations made at Washington with a 

* *' The Kingnton Earthquake," Monthly R7eather 1leric.w. January, 1907, by Prof. 
U. F. Marvin. 
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seiamogrmph wnsieting eeaentially of two pendulums vibrating respec- 
tively north and muth and east and west. Washington lies almost due 
north from Kingston and Buff Bay. The north-and-eouth pendulum 
(that moved by direct vibrations coming from Jamaica) legan to oscillate 
first, then the at-to-weet pendulum started, and ita oscillations (due 
to  transverse vibrations ooming from Jamaica) were no less thmn five 
times greater than the direct vibrations. The aut,hor of the note on 
them observations records the fect am being of great interest, as showing 
that in this partioular earthquake-for the fipt time, aa far as he is 
awa-the principal vibratione were the t'ransverse waves, t h a  of 
elastic distortion of the rock, and not the direot waves of oompreesion. 

It seemed therefore poaaible that Mr. Hall's intuition had been 
oorred, althongh I wnmdered his reasoning faulty and his evidence 
inadequate; and in the examination of the after-shocks, as recorded by 
Mr. Brennan'e Gray-Idilne pendulnm-seismograph, I have taken account 
of the theory that tranaverae vibrations predominated, aa well as of the 
theory that direot vibrations predominated in Jamaica. The follow- 
ing table shorn the after-hooke recorded on the aeiamograph which 
Mr. Brennan re-eetablished on January 29. He kindly gave me this 
list for publicstion, ae well aa a description of his inetrument, and 
allowed me to inepeot the origillal records, a series of elongated oval 

Rsrrow 0. A m = - B R O ~ ~  BMlOTBBED BY PENDULU~ BEIBYDORAPE A T  TEE OFFIOB 
or PUBLIO WOW DEPARTYL~, KXROBTOI (ABRANOBD BY TIIE AUTEOE FEOY 

M A N U W ~  KINDLY rcPPLIm BY ME. J. F. BBICRNAN). 

M u l m u m  borl- I 
mt.lmors- 1 Date. Hour. 

merit. I 
I 

- 
Inch. I 

8. 85. E. . . . . . . . . .  / 0,096 April l l  7.8 a.m. 
8.82OE. . . . . . . . . .  0-003 I , 24 I 7.25 p.m. 

I I 

March 22 
n 27 

February 3 
January 29 
Frbuary 5 

9, 22 
I E. . . . . . . . . .  w 17 / 

E. . . . . . . . . .  0.009 \ January 29 

A - - - -. -- - . - . - 

The eolitary rhoak from 8. 4 4 O  E. being excepted. 
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No. 11. Stmte  (lssr in amaga intsnaity at King8bn--gr&w in number (25>--(lpd 
o w  a hrgsr aro). 

Yulmum bori- 
wnul move- 

. i Inch. ... 1 0.002 .... 0.003 ...' 0903 ... 0.004 

... 0.002 .../ 0.00s 

... 0.002 

... 1 0.002 

... 0.002 ... 

. . . .  0.006 ... I 0.007 

. . . . . . . . .  N. 13O E. 
N. 11' E. . . . . . . . . .  j 
N. 17OE. . . . . . .  
N. 17OE. . . . . . .  -.. 1 ... / . . . . . . . . .  N. 20° E. 
N.25OE. . . . . . . . . .  ( . . . . . . . . .  N. 40° E. I 
N. 45O E. . . . . . . . . .  ' . . . . . . . . .  N.45OE. i 
N.46"E. . . . . . . . . .  I 
N. 49O E. . . . . . .  

. ~ . .  ". 1 

. . . . . .  Aversgo intensity 1 
- 

11 I 

~{r i114  
June 8 I 

Sept. 10 
Febrnery 27 
Marah 17 

20-21 
~ G i l 9  
Mamh 19 
Febrnary 11 ' 

9, 11 i 
,, 22 , 

Hour. 

1 Febrnsry 26 1 
A ri19 1 &rob 9 

31 I 
I J& 28 ! 

I Maroh 14 , 
. I  7  lite ember 11 ~ 
' I October 3 

I .February 18-19 
1 Mamh5 

. . . . . . .  

! - I 

- 

5.55 a.m. 
1.50 am. 
10.30 p.m. 
4.7 p.m. 
2.11 a.m. 
5 a.m. 
11.40 p.m. 
7.45 p.m. 
Midnight. 
8.35 p.m. 
6.10 a.m. 
5.30 p,m. 
12.44 a.m. 
6.15 p.m. 

8.46 p.m. 
2.40 a.m. 
11 p.m. 
7.45 p.m. 
4.36 a.m. 
11 p.m. ? 
6.10 a.m. 
8.52 a.m. 
4.9 p.m. 
Midnight ? 
9.55 p.m. 

Tho direotion of the aftershook of Jnne 13 has been omitted. The maximum 
horizontal movoment wae 0.035 inoh. 

Diredionr of after-shocks registered by Mr. MazcwU Hal& neinmogmph at Chapdon. 

8. 71' E. - June 13 
N. 82' E. . . . . . . . . .  - I ,. 29 1 . . . . . . . . .  

curves scratched by the oscillating needle in the lampblack coating 
of a horizontal glass plate. Mr. Brennan's work is of capital import- 
ance in the elucidation of the earthquake of January 14. All the 
records present thia feature in common-that the greatest excnrsi6n 
takes place on one side of the cttntro, being apparently the fimt tilting 
of the building to which the instrument is attached. The curves, as . 

hw been mid, are long ovals, so.that there is no difficulty in deter- 
mining with fair accuracy the line of greatest backward and forward 
tilting of the ground or line of principal vibration. 

At Bnff b y ,  the otron~eet shook mnoe January 14;  also eomewhat mere a t  
Annotto bey. 
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As will be men from the table, these after-shocks belong to two 
principal groups: one in wbich the vibrations are alo~lg lines rdther 
eouth of east to rather north of west, and vice vered ; and another more 
numeroue group of &hocks, generally less violent a t  Kingston, whose 
vibrations are along a line from east of north to west of south, and vice 
vetad. The principal excursion of the former grollp was westward of 
t h e  point of reet of the pendulum, the principal excureion of the latter 
was ~011th of the central point. 

Now, the general line of vibration of the less nnmerous set of after- 
~ h ~ k s ,  which were the stronger at Kingston, waa the same as the line 
i n  which buildings chiefly rocked in Kingaton, and the line in which 
the  walls fell. Thie it3 one of the most salient and well-established 
pointa relating to the earthquake, and I have no hesitation in dating, 
aa a sure deduction, that these vibrations were repetitions of those 
whioh destroyed Kingston. Were they transverse or direct? I f  the 
former, as the Washington observations suggeet and aa Mr. Ifall's 
soheme requil-ee, then they came from west of south or from eetit of 
north. 

Observers in Kingston on January 14 agreed that the path followed 
by the destraction waa from the seaward, not from laudward, from a 
southerly, not a northerly direcbion. On the theory of transverst, 
vibrations, therefore, the central line of this set of after-shooks (and 
therefore, by inference, of the shock whioh destroyed Kingston) was 
8. 19" W. or thereaboute from the Y.W.D., Kington (Fig. 6). The 
distanoe a t  which the focal line (due to an originating fault, to adopt 
the  usual hypothesis) would be situate cannot be accurately determined, 
bu t  as soundings were unchanged for 5 nautical miles south of Port 
Royal, along the south channel, I should provisionally select a psit ion 
between this point and the southern break in  the I'anama cable, which 
is  shown on the map  

If  t h i .  be really the direotion from which the stronger but less 
numerous eet of after-shocks came, then i t  follows as a neceseity that 
the other group came from a little south of east or a little north of 
weet for the P.W.D. a t  Kingston. The rapid falling off in intensity of 
the earthquake to weet of Kingston negatives the latter alternative:' 

Drawing the linea eastward as in Fig. 6, we see that eeveral of 
them paes through the subaidencea recorded by Mr. Charlton Thompson, 
hsrbour-maeter, in the eastern part of Kingston harbour. These subai- 
denoee of aome fathoms near Bock fort, and that at  Harbour h d , t  are 

See, however, Pop. Soi. Montlrly, vol. 70 (1907), pp. 385-403: Prof. Ohae. W. 
Brown, "The Jamaica Earthquake." 

t E x t m t  from the Jamaicu Qarctle, February 14, 1907. "I surveyed tho fore- 
shore from the wharvcs up the northern shore of the l~arbour to Harbour IIead. 
The roundingo off the wharvee and up to eaetward of the Lunatio Arylum lravo not 
been materially altered, but clone to the &ore from Bookfort Qardenr and under the 

KO. IIL-MAEOH, 1908.1 T 
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the most considerable physioal changea reoorded aa the result of the 
earthquake, and they are but a short distance from Kingston. The 
directions of mme of the shocks are also consistent with additional 
origins of disturbance near Bull bay, not far from which there ie a 
suspected case of a change of soundings amounting to many fathoms. 

PI@. 6.-DIBECTIOIPS BBOY WHICH THE Am=-BHOCKB CAME, ON TElD THEOBY OF 
TBANBYEBBE VIBBATIONB. 

I f  Kingston were wrecked by transverse vibrations, then the first 
and by far the most important focus of the Jamaica earthquakes wan 
S. 19" \V. of Kingston, probably a good many milea out a t  sea; and the 
second focus was of merely local importance, mostly situate near the 

base of Long mountain there is in places considerable snbsidence, alao a t  the ewtern 
edge of tho Pulisedoee, where I got 4 fathoms of water over mangrove bush whioll had 
hitherto boen above water; hero there are many cracke and fissures in the sand. The 
soundings further from the shore and through tho centre line of the harbour are p W  
ticnlly unaltered. 

" (Signed) CHARLTON TEOYPBOIP, 
" EInrbour Mmter.'' 
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coast of the eastern part of Kingston harbour. This theory is in aooord- 
ance with the Washington obeervations, and accounts for the distribu- 
tion of the area of fallen buildings, if we assume that the earthquake 
wave travelled far with slight diminution of intensity in ite line of 
direot propagation. On the other hand, i t  is out of accord with the 
general distribution of boundaries of moderate and slight damage in 
the island. 

Towards tho end of my seoond visit to Jamaica Mr. Maxwell Hall 
erected a pendulum seismograph at  Chaplton. I t  recorded the con- 
siderable after-shock of June 13, vibrating in a line S. 74" E. and N. 74" 
W. This could not be due to transverse vibratione from either of the 
positions which I have deduced for the foci on the basis of that theory. 
Unfortunately, Mr. Brennan's seismogram of this shook was rendered 
imperfect b y  the needle having left the plate. I wee unable to agree 
with Mr. Brennan's opinion that the vibrations wore from east of north 
to west of south, and thought they were from south of eest to north 
of west. Up to the time of writing only one certain crose-bearing from 
the reaorde of both seismographs has been published, viz. that of the 
after-shock of June 29, very slightly felt at Kingeton. The direction 
a t  Kingston was north to south exaotly ; that at  Chapelton waa 8. 
82" W. and N. 82" E. On the theory of transverse vibrations, these two 
recorda are hopeleasly at  variance, as can be seen from an inepection of 
the map; but on the theory of direot vibrations they are in harmony, 
and their point of radiation is shown by the position marked A upon 
the map. The instrumental evidenoe, therefore, though not abundant, 
is olear and precise in ita indication that the vibrationa of the after- 
shocks were direat. I t  is singular that Mr. Hall ehould have eeeumed 
thin to be the ceee all along, while ooneidering the main vibrationa of 
the principal shock to be transverse. If  any oonclueiona M to the 
original shook are to be drawn from the after-ehooks, i t  can only be 
because they are repetitions of the original, and mch I shall throughoat 
asanme them to be. 

Reseoning now on the supposition that the vibrationa of the after- 
shooka were direot, not transverse, we will proceed to deduce, ae nearly 
aa the data allow, the positions of the foci of the earthquake, giving due 
weight at  the same time to the distribution of damage in the island. 

88 I have said, the set of after-shocb which vibrated from 8. 15" E. 
to N. 15" W. are certainly repetitione of the shock which overthrew 
Kingston; they were the strongest after-ehoob at Kingth,  and the 
vibrations ooincide in direction with the fall of buildings there. 

The greatest, and apparently the first, excursion of the needle was 
to the west,' but the distribution of intemity shows that the centre of 

---- 
Thia fact, combined with the experience of people in the streeta of Kingston on 

January 14,1907, rnggeeta that the tilting of the ground war flrrt a rlow heeling over 
to the wed, followed by a rhsrper mbridence, canning a more audden heeling to the 

T 2 
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activity could not hare been west of Kingston. Therefore, on the direct 
theory, the shooka came from the eastward, and their di~,ections are 
shown in Fig. 7. Several of them paes through the positions of the 
subeidences in the east of the harbour, which were established by 
Mr. Charlton Thompson; SO that the function of these subeidences,, 
and of the wcurrences off Bdl  bay, ~ J J  indioations of e probable focus, is 
indioated equally well on the direct and on the transverse theories. 

FIG. ~.--DIBECTION~ FBOM WHICH THID APT=-BHOCKG CAME, OH TEE TaLOBY OF 
DIRECT VIBBATIONB. 

We have eeen that, on the direot theory, in tho case of the first set of 
after-shocke the direction of progression must heve been from east 

- - - 

east. The pmaass of subsidence a t  the epioentrc may pmwibly have been a9 follows, 
vie. first a swelling up, as the packed rook-material a t  and near the surface aeromed a 
more open order, and t l~eo a subidcoco into the new positions. Such ia the p m  
which Sir George Darwin observed in his experiments upon landdipe, the explenalion 
of which i r  provided by Prof. Osborne Beynoldr' dimvery of the property called 
dilatancy. 



to weet, i.8. towards the direotion of greateet trevel of the needle. In 
the second eet of after-ehocks the needle moved more to the southward, 
and they must be assumed, therefore, to have originated to the north- 
ward. The lines of their direotion from Kingston are shown upon 
Fig. 7. There are no enbeidenma or faulting8 yet reliably recorded on 
land aa a result of the great earthquake to show how far distant from 
Kingaton along them lines were the fooi, but we have, in the case of 
the after-ehook of June 29, the orom-bearing from Chapelton, which 
outa the direction from Kingeton a t  the poeition shown on the folding 
map by the letter A. Some approximation to the probable distance of 
other pointa of origin of disturbance are afforded by the map of dietri- 
bution of damage. 

This direct theory of vibration of after-shooks is demanded by 
the definite, though scanty, evidence of the direotions of vibration 
from Chapelton, but the argument is strengthened by the way in 
whioh the distribution of earthquake damage throughout Jamaioa ie 
amnoted for by this arrangement of fooi, and are, on the other 
hand, violated by the arrangement of fooi required by the transverse 
theory. 

Thus on the traneverse theory (Fig. 6) the Jamaica eerthquake wee 
mainly due to a fwua which eent out f e w  after-shooks than the minor 
fooua Tbe after-shooks whioh were felt moat strongly at  Kingston 
oame from the more distant centre ; the more numerous set came from 
a relatively short line of country and the lem numerous from a long 
line. Finally, the aftershook of March 23 waa felt more severely at 
Buff bay than at  Kingston, although, on the transverse theory, more 
distant from the former plaoe. Several of the early after-shocks re- 
oordd before the kc t ion  of seismographs were felt as strongly at  
other places as at  Kingeton, e.9. the shook of Tuesday, 16th, about 
mid-day, whioh brought down a cracked wall at  Port Antonio on the 
north. east of the island. These facts are not satisfied by an arrenge- 
ment whioh makes the main part of the Jamaica earthquake come 
from several miles eouth, and nornewhat west, of Kingaton. 

Again, we see that on the positions which must be wigned on the 
6'direct" theory of after-shooks, in harmony with the distribntion of 
damage, probabilities are further satisfied in that the after-shocks more 
strongly felt at Kingston are those of the group originating near that 
place. Of the northern set of after-shocks, those felt moat strongly s t  
Kingaton probably originated nearer to Kingston, and are probably 
repetitions of the shock which waa prinoipally responsible for the damage 
at Gordon Town and Newoeetle. 

The northern eet of after-shooks, whioh are the more numerous, 
come a h  from a longer line of oountry. The original shook, of which 
they are repetitions, may have been equal to the shock whioh wreoked 
Kingeton, and its central position in the island eooounta for the faot 



266 THE JAMAIOA EARTHQUAKa (1907). 

that the general distribution of damage seems to depend as muoh on the 
northern as on the southern focus. 

Fig. 8, whioh shown the direction in whioh walls and buildinga fell, 
lends support to the theory of a southern focus near the ooast, and 
northern focus near the ceptre of the eastern portion of the island, aa- 
surn ing ,~  I shell now prooeed to do, the correctness of the direct ' l  theory" I 

to be eetablished. The direotions for Kingston, Port Royal, Halfway 
Tree, Stony Hill, Constant Spring, and Buff Bay were determined 
by myeelf. The Kingaton direotion is, of course, the beet established, 

\ being determined from a larger number of buildings. The dimtione 

C 
8 

.4 
FIG. 8.-ABBOWB BHOWIHG BALL OF BUILDIHQB. 

for places in St. Thomas. are mostly from observations by Mr. Pearson, 
who, at  the request of Mr. D'Aeth, Assistant Director of Public Works, 
made a tour of inspection with the special objeat of investigating this 
point for my information. In Kingston, as I have made olear, the 
buildings fell towards the probable centre of local disturbance, near 
the show of the eastern harbour, and I ehall eesume, therefore, in 
absence of contrary evidence, that the same rule waa followed else- 
where. I t  will be found that in Lower St. Andrew and in St. Thorn- 
the directions converge to an elongated ellipse, the axis of whioh is 
roughly from Rockfort to Yallah's Salt Ponds; but that, as far as. the 
evidenoe goee, the buildings in the triangle-Newcastle and Silver 
hill, Qlengoffe and Buff Bay-fell towards an area, the shape of which ' 
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remains at  present indefinite, within that triangle. Tbe observations 
here are, however, lees numerous and less reliable than in the south. 
Situated within the eamo triangle, at the position marked A upon the 
map, ie the converging point of the direotions of the after-shock of 
June 29 m r d e d  both a t  Kingeton and Chapelton. Assuming the 
seiemogramn to be murate, this gives the position of almoat the most 
westerly point of the northern origin of after-shocks, which I shell 
mume  for the purpose of this paper, to be the same a8 the northern 
origin of the earthquake. I t  ia situate in the valley of the Ginger river, 
on the eouthern side of the weetam portion of the central mountains 
on the uMetamorphio" formation of Sawkins'. map, which is bhe 

&nglomerate and Tuffe " of Hill'e t map. 
I f  the foms of the earthquake be related in position to the aurfaoe 

boundaries of the geological strata, then (reeeoning from the dietribution 
of damage without referenoe to the above radiant point) it appears not 
improbable that the cause of the northern part of the earthquake was 
a rolative movement along the north-wost to south-e&t line of junction 
of the Carbonaceous shale and the Metamorphic series (using hwkins' 
terms), that is to wl, the Richmond formation and the Conglomeratee. 
using R. T. Hill's nomenclature. That such disturbance has taken place 
in the paat is indicated by the fault at this junotion, whiclr is ehown by 
Sawkine not far from Enfield, and bearing north about 12' e a t  from 
Kingston. Mr. Hall has already drawn attention to the existence of 
this fault in connection with the earthquake. Unfortuuately, it hw 
not eo far been inapeoted, so that we have no evidence that there has 
been a further shift. The considerable shooks from north 40°, 46", and 
4g0 east, Mr. Hall treoes to the fault on the Spanish river, but in this 

there is not only an absenoe of direct evidence, bnt the indirect 
evidence of the dietribution of damage does not support the suppoeition, 
for sc#ucely any damsge has been reported froml_this region of the 
island. 

The band mrked 10 on the map-that in which buildings were 
overthrown-oroeees the island from north to south with a cynical dis- 
regard for variations of geologioal strata (Fig. 9). This fact is probably 
due to ite not being really the track of a single seismic wave, but to tbe 
preeence of a eecond centre of disturbance halfway acrm the island. 
When, on the other hand, we examine the distribution of damage beyond 
the neighbourbood of the two regions of original disturbancee, we find 
one well-marked oonnection with the arrangement of rock, viz that the 
eastern boundary of the great White Limestone plateau is generally 
the western boundary of severe damage. This seeme to be due to a 

'Reports on the Geology of Jamaica,' by James G. Sawkins,r.o.e. (Mem. Ueol. 
Survey). 1869. 

t ' Tbe Geology and Physical Geography of Jamaica,' by Robert T. Hill. Cambridge, 
MIWE., U.S.A. 1899. 
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meohenical reeeon, vie that foundation on thie resilient rock helps to 
make a building earthquake-proof. Thus Higgin town on the Lime- 
stone plateau was undamaged, whereoa building8 on deep duv ium a t  
Cave valley and Greenmk cloee by were wreaked. I n  the east of the 
island hardly any damage waa reported from the limestone region of the 
John Crow mountaim. In St. Thomas end Portland some of the damaged 
hoaaea, which a mall-soale geological map would indicate as being on 

the White Limestone, are, in faot, situate on narrow  band^ of alluvium 
clom to rivera. 

The shooks from t6e two foci of the earthquake of January 14 were 
practically simultaneous, so that they must be ascribed to a common 
oause, but what was the physical conneotion between the two areas, 
cawing them to be simultaneously affected, has not yet been discovered. 

The earthquake waa felt in Haiti (Fig. lo), at a distance of 173 
geographical miles from Newcastle, but was not permptible to human 
senma a t  a distance of 250 miles in Haiti, or in Grand Cayman island, 
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260 miles to the weat. The great strength of the ebook near the two 
foci, combined with the oomparatively small radius of peroeptible shaking, 
suggeata that the earthquake wes not deep seated. 

In concluding this outline of my investigation of the Jamaim earth- 
quake of January J4, 1907, conducted a t  my own expense, and without 
special faoilities for prosecuting the work, I will venture to state what 
I think might properly have h e n  done by the Home Government in 
thie matter. A commiesion of three should bave been despatched a t  
once to the ieland, composed of a field geologist, an expert in building 
construction, and an hydrographer. The neighbourhood of the ooaata 
should have been re-mrveyed, a complete reoord made of all damage to 
buildings, simple eeismographe ,eet up in different parte of the island, 
and an exploration made for now faulte, or movementa of old onee, 
particularly in the eomewhat difficult country of the central part of the 
eastern third of the ialand, wbich is at the aame time mountainous and 
in many placea thickly wooded. Three monthe would probably have 
sufficed for the observatione, and another three months for preparing the 
report. The guid8nce which such a report would have furniehed for 
selection of methods of building, and perbaps of aitee for h o w ,  in 
Jamaica, would in ilself have more than repaid the expense, and the 
report would bave been e valuable guide in other parta of the empire 
which are situate in seismic areas. 

I am indebted to many persons for information, and deeire to acknow- 
ledge my obligations to Mr. J. D'Aetb, Mr. J. F. Brennan, Mr. Frank 
Cundall, Mr. Maxwell Hall, the Rev. F. L. King, Sir Charles Nicholson, 
Bart., Mr. Cbarlton Thompson, and the officials of the Weat India 
Direct, and of the West India and I'nuama Telegraph Companies. . 

11. All outer walls of brick houses built with lime mortar overthrown. Com- 
plete collapse of stone-built country houses. 

10, Outer walls of upper  toy of brick houeee built with lime mortar over- 
thrown. New landslip on hillsides. New eprings. 

' 9. Some brick nnd stone walls fallen. Old landslip enlarged. 
8. Crncka in walls sufficient to render them ineecure. 
7. Slight cracks in walls and fallen plaster. 
6. No damage to buildings, but shock recorded as :of a severity unusual in 

Jamaica. 
5. Moderate shock, felt genernlly by every one. 
4. Feeble shock, felt by persons in motion. 
3. Very feeble shock, but strong enough for the direction or duration to be 

appreciable. 
2. Extremely feeble shock felt by a small number of persona at rest. 
1. Microseismic shock, felt by an experienced observer. 
The arrangement of localities according to the class of damage described under 

readings 11 to 6 was made by the author solely from the consideration of facts and 
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airoumetpncea in Jamaica, but it  wse found that the scale was concordant with that 
of Roeai-Forel, except that in the latter the number 10 does duty for both the 10 
.nd 11 of the author. 
; The deacriptione for the numbers 5 to 1 are extracted from the Rossi-Fore1 
table, as given by ' Dutton in his book on ' Earthquakei ' (Progressive Science 
Series). One of thew numbers (3) corresponds with the intendty observed in 
Eastern Cuba and in the western peninsula of Haiti. 

The PRESIDENT: It is with sincere pleasure that we shall once again hear 
Dr. Cornish addreas us upon the subject which he hao made especially his own, 
which he has moat appropriately christened Kumatology, or the ecience of waves, 
and to which he has devoted great ability and most careful attention. During the last 
ten yesra Dr. Vaughan Cornish has frequently addressed us (and h s  also con- 
tributed valuable articles to our Journal) on that interesting subject, and haa set 
before ua his obeervations and his deductione on the action of waves in the atmo- 
sphere, in the hydrosphere, and in the lithosphere, or, in other words, in gsseous, 
liquid, and d i d  matter. Under the last head I, of course, include n and-dunes, sea- 
beschen, and snow-waves. Many of you will remember that Dr. Vaughan Cornish 
visited the Nile for the p u r v  of examining tl o sand-waves of the desert which 
border upon the valley and delta of the,river, aud that he also went to Canada to 
investigate the phenomena of wowdrifts and mow-waves; but I do not for a 
moment suggeet that he went to Jamaica in order to examine the action of earth- 
waves, which he enoountered there in a formidable shape, and which he is 
going to describe to UE to-night. As regards his inveetigations in the hydrosphere, 
perhaps the most interenting that he hm laid before us w ~ a  in relation to that 
remarkable tidal wave in the river Severn, which is known as the Severn bore. To 
thow who have not followed Dr. Vaoghan Cornish's inveetigations ge a whole, I 
would recommend the perusal of an abstract, which appeared in our Journa2 for June, 
1899, of an address which he had given us a few months before on his new science 
of Kumatology, and in which he dealt generally with the subject. One great merit 
in Dr. Vaughan Cornish's observations, if I may venture to say so, hae been that he 
has fixed those observations, wherever it has been practicable, with theaid of a photo- 
graphic camera, and even the Jamaica earthqu&e did not make him forget that 
valuable companion. I am quite sure you will understand that it  would be 
inappropriate for our lecturer to attempt to-night to enter into the more technical 
mdga of his very interesting subject. He is reserving these for. an address to the 
Research Department of our Society, where we can have a full discussion, :that 
Department being, as you know, open to all Fellows of the Society, as well as to 
eminent and recognized scientific observers from ontside. I will now invite Dr. 
Cornish to give his address. 

Dr. STBAHAN : I must confeas to having had at  first some misgivings aa to the 
propriety of bringing an account of an earthquake before a Society whose function 
is the study of geography, but I was somewhat reassured when I came to reflect 
that earthquakes are important factors in the determining of corrsts, in the alters- 
tione of the level of the land, and in the formation of mountain chains. We have 
heard a little, and we hope to hear a great deal more, upon the cause of this earth- 
quake. The fashion now, if I may use the expression with regard to acienkific 
hypothesis, is to find an originating fault for every earthquake, and I am bound to 
state that in my opinion that theory has been sometimes forced beyond its 
legitimate limits. I do not mean to my that a fracture, such aa a fault along which 
the strata have been misplaced, may not have been the cause of many earthquakes, 
but I think that the wrong fault has been credited with the mischief in several cases. 
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In the first plscs, many of the faulte which are shown upon our geologicsl map, and 
which are familiar features to all geologiste, are faults of very ancient date indeed. 
They are defunct in the sense that they came into existenw when the world was 
young, and that they have baen inaotive during many geological ages. Unlesa there 
is someevidence of renewed movement along such faulta, i t  is hardly fair to credit 
them with having caused the earthquakee of M a y .  As another example, I may 
mmtion a case of a somewhat different k i d  which took place recently. I t  will be 
within your recollection that in South Wales, some few months ago, there was an 
earthquake of considenehle intensity. An account of i t  was published, and the 
ieoeeismic lines were drawn with what seemed to me an wtoniehiig regularity and 
cartainty. The originating fault also wss laid down exactly, the tow- by which 
it paesed were named, and, in fact, the account of i t  as pnbliehed was cimnmstantial 
and bore upon it  the aapect of truth. But i t  no happened that the region which 
i t  WKB suppo~ed to traverse ie honeycombed with old 0081-workinge, and .h that 
region every fault which exists is perfectly well known : I am able to state as a fact 
that no such fault exist6 along the line deecribed. One comment I should like to 
make, and I think it  ha8 occurred to everybody in this room. We always have been 
given to understand that an earthquake is one of the mod terrifying experiences 
through which a man can paw, and I think.there is nothing that we have wan or 
heard to-night lo dispel that ides. The obligation under which we are placed by 
one who haa psssed through the ordeal,.and has been able to preneme for ue a reliable 
record of what took p h  during that wonderful moment .nd after, is great. 

Sir CHABLE~ NICROL~ON : I did not come at all prepared to aay anything to-night 
I want out to look at some of the buildings, with a view to suggesting how they should 
be reconstructed. From the architect's point of view, the old buildings in Jamaica 
were construcled without much foresight se to the p i b i l i t y  of earthquake& Two 
hundred years ago there mas a prosperous town at  Port Royal, which is the spit of 
land now enclosing the harbour. This town was shaken down by an earthquake, 
and the people of Port Royal went and settled at Kingston. IIaving got to Kingston, 
they made up their nlinds that they were perfectly aafe; so they p m e d e d  to build 
rather hnndsome Queen Anne buildings with good thick walls, but not very choica 
materials. They never thought that the earthquake was coming, and it didn't come 
for two hundred years; a t  last itdid, and many of the b~~ildings came down. But 
there are some buildings in Kingston which did not come down, even in the central 
part of the town. In one instance I think Dr. Vaughan Cornish may bear me out. 
He probably noticed the tram company's power-station. That is a building wtich 
has no partitions or internal supporta of any kind, it is a brick and cement buildmg. 
Other brick buildings in Kingeton, such as the parish church, were built with very 
poor lime-mortar, and these buildings collapsed, nt m y  rate in the parts of the town 
which were most affected by the earthquake ; but the buildings did not collapse if 
they were built in cement-mortar. By the quay, again, there is a large customs 
ahed, a considerablesieed room, about as long as this theatre, unsupported by but- 
treesee or columns or internal walls, but it mas built of cement concrete, and stood 
without a crack. There is only one other thing I should like to my, and that is, 
that before going out to Jamnicn, nnd on the wry out,, 1 read 3 good deal that had 
been written by Prof. Milne about the behaviour of arches, and I was surprised to 
s e , h o w  very many arches in Jamaica stood without any ~erious injury; there 
seems to be an elasticity in arched construction, and an arch gives from right to 
left, and so minimizes the shock. 

Mr. OLDAAX said that, as he had not expected to be ca1led:upon to speak, he 
could only mention some of the various ideas which passed through his mind a8 he 
listened to Dr. Cornish's paper. He would put fimt the fact that this Jamaica 
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earthquake, although, aa Dr. Cornish remarked, a great earthquake, was not a vary 
great earthquake. I t  did not compare, for instance, with the 1807 earthquake in 
India, or, to wme nearer to them in time, with the V~lparaiso earthquake, which 
c a w d  vastly greater damage. And in the minor question of the interruption of 
amusements, Dr. Cornish had mentioned that four months elapsed before there was 
a dance in Kingston; but the Valparaiso earthquake took place more than five 
months before the Jamaica one, and he had been informed only a day or two ago 
tbat the after-shocka were still frequent, and severe, so much so that nobody had ven- 
tured to suggest the possibility of a dance. This earthquake had suggested some 
very curious seismological problems. When the first accounts came of the earth- 
quake, it appeared to be one of tho& very localieed earthquakes, like that of Cam- 
micciola in 1883, which are extremely intense over a small area, and are hardly felt 
outside that small area Later on accounts came in which showed that this inter- 
pretation needed to be modified ; cables were fractured, not closo in shore, but at dis- 
tances of 6 and 8 miles away from Kingston, and Mr. Maxwell Hall's report, as well 
as Dr. Cornish's account, showed that the earthquake was not so localized in Jamaica 
as at first appeared. Moreover, the long-distance records in Europe and elsewhere 
were very insignificant, in comparison with the .magnitude of the earthquake at ite 
centre, or what in called the magwism. There a s s  another word which had been 
introduced of late yesre, namely, " telemism ; " though originally it  meant merely a 
long-distance record of an earthquake, he waa not sure that it did not represent 
more than that, or that the disturbance registered at a distance from the origin of an 
earthquake waa the same thing as that felt on the spot. 1 I t  is quite certain tbat many 
great macroeeima give rise to very small teleseis~m, and he waa investigating the pos- 
sibility of the converse. Thia wee difficult to establish, it was only for the lnst few 
years that records were available to work on, but the dithi~rbance represented by the 
tsleseism seemed b be distinct from the superficialdisturbance, or macrowism, which 
c a w  damage near the origin. He would not diecuss Dr. Ccrnieh's theory of the 
origin of the earthquake, because that subject would come up again at a future 
meeting. Finally, with regard to the question of clamage to buildings and earth- 
qunke construction. This had been studied and reported upon in the cam of mvoral 
of the great earthquakes which had lately been experienced, and the one thing that 
had come out prominent above all others was that, if you wanted to make an earth- 
quake-proof building, you must put in wund material and good construction. In 
San Francisco not one eoundly built building wae seriouely damaged. In Calabria, 
where SO many lives were lost and so many building8 were decjtroyed, Prof. Riew, 
in his report to the Italian Government, attributed the greater part of the damage 
to bad construction and faulty material. According to him, these were rarely 
good, occenionally pwsable, often bad, but usually sinful; and, to judge from 
Dr. Cornish's photographs, i t  seemed that very much the same might be said of 
Kingston. Like the last speaker, he had been struck by the standing of the arches, 
but waa not sure that the explanation offered was the correct one. An arch 
wae in itself the very worst form of construction possible to resist an earthquake, 
but an arch wuld not be built of bad material .nd bad workmanehip Where 
archas were put into a building, good material and good workmauship were used, 
whatever might be done in the rest of the wall, and so when the earth- 
quakes came, it was poesible that the arch might stand, while the walls, built 
of poorer material, were destroyed. There waa one peculiarity about the photo- 
graphs, in that what Dr. Cornish called the partition walls often stood and s u p  
ported the roof, while the outer walls fell down. He would like to aek whether 
theee were partition walls aa we understood the words. An English house 
ie generally -built with the partitions weaker than the outer d e ,  but the 



photographs wggeebd that in I~Jqptm the former often eonrLitubd the m t i d  
frunework of the building, and that the outer wllb were d d i t i m  built of inferior 
materiaL If that were the case, it wodd be emy to undmtand how they might 
be thrown down, while the central f w w o r k  r e m a i d  stmuling. 

Dr. Loaosran: It was my good or bad fortune to be, like the lecturer, .n 
unwilling spectator of the earthquake in Jamaica I WM thinking of going into 
the Conference Hall, merely waiting for the rpeaker to sit down, when I heud a 
noise and felt a shakiig, and  id, W o ,  I am in for the euthquake which I have 
always wished to experienca" There was a noise, as though the tilea were coming 
down, but I did not see any tiles come down I thought I wodd go out, becaw 
if there were a panic, I should be thrown down. I went to tbe top of the dakmm, 
and went about halfway down, when I thought I waa pushed from behind. I 
finished the deecent head first on my back, and found myself -ding on my h e d  
in the middle of the street, but picked tnyself up not materklly the worm, and 
tllought what a very trivial earthquake that was to be in. To prove how little it 
affected the people, I may nay tbey came out of the building two by two, and a 
gentleman came up to speak to me. I said, Hallo, you have been down, rs I have 
been; if you will duet my coat, I will dust ~OUIB." I had some difficulty in ooming 
down to the p h  where I found my wife. She was going up a ~taircase clolle to a 
big window, and was struck with the sstonhhing brilliance of the day. At that 
moment she felt the sennation of a very heavy vertical blow from underneath upon 
the staim. She p p e d  the situation at  once, and turned round to go out. The 
whole place was shrouded in darknem from the quantity of dnet ; the wall to her 
right hand was waving backwards and forwardo, and brichs were falling from the 
top of it. She went through a volley of b r i c k  almost feeling her way, a d  down 
two or three s t e p  into the street. I visited the building a few days a f te rwds ;  
the whole of the upper story of that building h d  f d e a  outwards; my wife had 
apparently gone through three or four ca r t lods  of b r i c k  ,Now, &r this personal 
experience I amnot bat recount the axperiencs of a man, Mr. Abel, whom I met 
afbrwuds. He wm at the Conetant Spring Hotel, watching a lawn-tennis match, 
He had had a sunrtroke in India some yeam before. He mid that the lawn 
appeared to be blown up and down in waves, and he mid, " Gracious me ! I have 
got the sunstroke again ! " Then he rnised his eyea to one of the stonework tien 
of the hotel ; he saw an immenae crack that extended from the bottom of the build- 
ing to the top, and it  was sufficiently wide at the top that a man on horseback could 
have ridden through it. The lecturer has made no dueion to the remarkable 
fracture of the cable about 11 milea nouth-east of Port RoyaL Now, that in a very 
extraordinary thing which hre to be accounted for nomehow or other. Then there 
is another thing which muet be borne in mind, and it  ie eapial ly  interesting of 
this earthquake, for, as far as I can see, the maximum intennit? was somewhere 
between or near the mouth-eastern corner of Kingston, or somewhere thereabouts. 
Well, that is extremely near Port Royal, or where the maximum disturbance 
occurred in the earthquake two hundred years previously. I think that fact ia 
interentine when considered in connection with the auestion of faults. Two or three 
days befoie the earthquake I was walking through i h e  streets of Kingston, and I 
said, "Good gracious! how they do need a Building Act here! What a shockingly 
built city it ia ! how bad the material ! " and I think the m u n t  of the enormous 
amount of duet raised by the earthquake is almost a proof of the badnesa of the 
mortar. Now, with reference to arches, I notice that semicircle arches stood the 
earthquake very well, but Qothic archa stood it  badly. I am sorry Dr. Cornish 
did n i t  get to h i s h  Town. I t  is very interesting, as containing buildings of all 
wrta of descriptions of strength, and being a considerable distance off, and when the 
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damage done was wnsiderable, but yet very little waa thrown down. We are, there 
fore, better able to aee the lines of force and what happened ; and one curious t&g 
there &is, that the maximum line was north and &uth, yet one thing that wm 
noticed very much there is that the north and south walls had gone at  the junction 
to the lateral walls. The lateral walls had stood, and the north walls that had been 
thrown down had been broken off at the ends. The tensile strength of the stone- 
work used in Jamaica ia very poor-indeed, almost poorer than brickwork. I t  is a soft 
calcarmlts limestone, practically coral rock, which is very often built in irregular 
shapes, and the lines of fracture of the earthquake7will go from top to bottom 
through the stone. Brickwork appears to be better than stonework, and, of cou- 
wood is better than either. A brick building is both heavy and haa slight tensile 
strength, whereas a wood building is light and haa coneiderable tensile strength; 
and therefore it  seems to me that you want to combine ae little weight as poeeihle 
with the ms imum of tensile spring. A further queation ariees, which the lecturer 
did not allude to, and that 5, what should any of us do in the event of finding our- 
selves in a building when an earthquake took place ? I have great wn6dence in 
saying, if you are in bed, stop in bed, unless you feel inched to get under the bed. 
You can practically do nothing-you must wait till i t  is over ; but the danger in some 
cases is greater than in others, and the danger ie greatat of all just outside your own 
front door. I t  is better to stop inside a building-you may be killed, and you may not. 

The PBESIDENT: I do not fear, with Dr. Strahan, that we may perhapa have 
been going beyond our province, for geography deals with the surface of the globe 
and with ourselves who live upon it. Earthquakes will insist upon coming to the 
surface-that is the worst of them-so that we must deal with them geographically. 
I am impressed with a melancholy coincidence. We all remember the story of the 
lady who eaid how providential it wee that moat great citiea had rivers flowing n w  
them. I t  struck me, while looking at Dr. Corniah'a valuable map, that it waa the reverse 
of providential that Jamaica's chief city happened to be cloee to t,he centre of the 
area of disturbance, thus resulting in a deplorable loee of life. We tender to Dr. 
Corniah our moat cordial thanks.! 

Dr. Comrsa : At this late hour I will not detain you with any lengthy reply to 
the various interesting remarks that have been made by different speakers. I com- 
pressed my account aa much aa possible in order to allow ample time for thoee who 
were to follow, and many of the points which are raised are, in fact, answered to 
the best of my ability in the written paper, to which I wil l  venture to refer you. 

The following discuseion took place at  the meeting of the Besearch Department :- 
Mr. R. D. OLDHAII complimented Dr. Cornish on the acumen of his observa- 

tions and the importance and interest of the o ~ a t i o n s  which he had gathered 
together in his first attempt at  eeismological research, but was unable to egree 
with Dr. Cornish in some of hi deductions. As regards the " double-barrelled" 
origin of the earthquake, the concept seemed to him out of date ; the old math* 
matical hypothesis of an origin so limited in size that it might be regarded as a 
point had iong been abandoned, and the origin of great earthquakes recognized 
sa a more or less extended fiesure, to uea the nearest word available. A very 
striking paper on earthquake origins, by Colonel Harboe, haa showed that these 
fissures very probably ramify over a much more extensive area than used to be 
mppoaed, and are probably coextensive with the area of sensible shock. In  view 
of this explanation, the supposition of more than one focus becomea modified into 
that of -a single extended origin with a varying intensity of disturbance in 
different portions. The discussion aa to whether the motion of the wave-prrrticle 
waa in the direction of the wave path, or tramverse to it, reemed supeduou in 



the faca of our knowledge that it  could be neither. The direction of overthrow of 
pillars waa no longer m p t e t l  ae an indication of wave-motion; it  approximatalp 
coincided on the average with that of the direction of maximum amplitude and 
acceleration, but arguments derived from data of this charachr had to be need 
with great caution, and were especially uncertain when derived from isolated cases 
of overthrow. 

Dr. COBNI~E: Mr. Oldham nays that experienced seismologists bare long 
abandoned the theory that U e  origin of an earthquake is a point. He my0 that, 
for convenience, they call i t  a Besure, and that it  hre considerable extension. I 
have not described the foci of the Jamaica earthquake aa points, but an long lime 
not necessarily straight, which is precisely the form which Mr. Oldham says in 
favoured hy experienced seiemologiste, and I have avoided the use of the k m  
'' fissure," of which he does not wholly approve. 

But'Mr. Oldhnm then w t e d  that earthquakm do not, in fact, come from any 
such definite origin, but that there is a large area over which the inteneity is great, 
shading off, aa I understand bim, gradually into the surrounding area without any- 
thing to indicate an origih poeseesing even the shape of a fiesure. I must t m v m s  
his implication that this is a view at all univerd among experienced seismologists, 
or that an waumption to the contrary is antiquated. Prof. J. Milne, for instance, 
at the meeting of Section E of the British lLasociat.ion in August, 1907, attributed 
the principal part of the Jamaica earthquake to a fault, which he spoke of a "the 
main fault," and for which he speci6ed a definite direction. Dr. Charlee Davieon, 
in his well-known papers upon r w n t  eaithquakee, frequently tracea their origin to 
a dediite line of faulting. Right or wrong, therefore, the treatment t neither anti- 
quated nor w n t r ~ r y  to the methode of experienced workera Moreover, in the ase 
of the great Californian earthquake of 1906, commonly called the Sen F r s a c b  
earthquake, it  is matter of common knowledge that the effects grouped themselves 
about a long line of fracture plaiily visible on the surface, and the investigatom 
have further stated that this is-the line of a previously known geological fault. 

With regard to the connection between the direction of after-shocks and that of 
the main  shock^, it will be m n ,  on reference to my paper, that I have made no a- 
sumption of inevitable coincidence ; but when Mr. Oldham nays thnt, although due to 
the same original cauee, it ia illogical to suppose them to come from the rpme place, 
I think he overstates his cam, and in support of this opinion I will draw attention 
again to that set of after-shocks which wan most strongly felt a t  Kingston, Their 
average direction was from about lbO south of e a t ,  which is the direction in which 
buildiny in Kingston fell, and the direction from which many facts indicate that the 
chief original ~ h & k  came. Now, if the original caw be the name, a+ if, m in this 
case, the direction of approach be the same for original ahock and after-shock, surely 
the logical burden lies on him who aeserte that their plecee of origin are different. 

I am glad that Mr. Oldham considam that the facts I have gathered form 
a useful basis for thtoretical treatment; but I confees I am dieappointed that he 
hae given so little indication of the manner in which he would propoee to deal with 
them. I think that, if you recall the history of scientific reeesrch, you will agree that 
a theory which group together facts and explains them will hold the field, until 
another theory is put forwald which explainn more facta and explaine them better. 
I think, therefore, that my treatment of the Jamaica earthquake will have to La&, 
poasibly to the detriment of wienm, until a better and more definite theory is 
advanced, which perhaps Mr. Oldham may achieve, but which he hw not yet done. 

Mnjor CLOSE : I am awe you will wish me to thank Dr. Vaughan Corniah for his 
very excellent and instr~~ctivo paper. The hcts he h a  brought forward will prove 
moat valuable to all t h w  intenakd in the abject. 



IN SEARCH OF AN ARCTIC CONTINENT.* 
BY A. a. aaamsoa. 

IN darting on thie expedition into the Arctic ocean, I hoped to aobieve 
m l t a  whioh, however incomplete, might be of some alight eervioe 
in adding to the knowledge already poeeeseed of the North Polar 
Regione. 

On July 4, 1905, I amved at  Edmonton, whiah ie the most northerly 
p t  of the Canadian Paoifio railway. After a few days'delay I went on 
to ~th'abasae Landing, where I had a ekow-that is to say, a flat- 
bottomed boaebuilt .  We started down the river on the 22nd with 
two yearn' provisions, some of whioh I had bought here and some at  
Edmonton. From Athabasoa Landing to the Grand rapide-a distance 
of 165 mileethere is a very fine oonntry, which is little known, and 
doubtlese will one day be ae thiokly populated ae any part of Canada. 
The rapide, whioh extend for the dhtanoe of 87 miles, are aomewhat 
awkward to navigate ; bnt, with the exoeption of the Grand rapid, no 
other part of the river offere any diBculty. 

After leaving the rapids, e dietenoe of 185 milea ie travelled to Fort 
Chipewyan, after whioh the Slave river ie reaohed ; i t  wende ita oouree , 

for 312 miles into Great Slave lake. The navigation of the Slave river 
L very simple, with tbe exception of 15 milea of rapids, whioh have to 
be portaged over at  Fort Smith. From Fort Reeolution aoroee Slave 
lake, Hay river ia the firat harbour, a dietanoe of 70 milea. From Hay 
river to Fort Providenoe, whioh is the finst paet on the Yackenzie river, 
the only difficulty ia getting into tbe river, the ohannel of whioh L 
crooked, and in many pleaes shallow. From Fort Providence down to 
the Arctio Red river, let. 67O 26', long. 134' 4', where I got frozen 
in, the dietanoe is 900 miles, and the navigation ie exceedingly simple 
for the whole dietan-. 

The country that one peeeee through from Athabasos Landing down 
to the Amtio Red river ie full of vegetation, and will, in my opinion, 
one day be eettled. I n  all the m i i o n  gardene at the different poeta 
that I p d ,  I saw wheat and barley growing, potatoes, lettuces, 
turnips, oarrota, and every kind of vegetable that one grows in one's 
own garden at  home. The country ia thiokly timbered near the banh  
of the river, and there are few plaoee in which you do not find large 
patchea of prairie. You paes by a great outrash of natural gae, and oil is 
oozing out for milee along the river bank. An Earth-movement hae 
taken place, resulting in a line of fanlt, which ie marked for more than 
100 milea dong the bank of the Athabaeos river. Out of thb, oil has 
been oozing we do not know for how long, and no one hes yet found 
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the reeervoir of oil whioh may exist there. A German noble, the Count 
von Hammerstein, has spent a great deal of his own money and time 
in trying to find the reservoir, and I most sinoerely hope that he may 
be suoceasful. Coal and aaphalt are to be men everywhere, and there 
are great eelt-plains not far distant. If three rail* were mn on to 
this great waterway (which conld be done with a smell outlay in oom- 
parison with the value of the oountry they would open up to the 
settler), the benefits reaped would be great. I should be an advooate 
for railweye 'being built to Athab- Landing from Edmonton, which 
would give easy acceaa to 165 miles of river in one direotion, and 210 
miles in another up to Leseer Slave lake. A railwny on to the Peaoe 
river wonld open up the whole of that waterway e distance of 600 miles 
down to the Slave river; while one railway from Prinoe Albert's to 
Fort MoMurray wonld open up the Athabeeoa and the Slave rivers. 
The navigation on these weterwaye ie effeoted with eeee; any one can 
build a raft out of the timber whioh is at hand, p h  his cattle and farm 
implementa upon it, and drift down the river until he finds the land he 
requires. 

After travereing eome 1800 milee of waterway, and taking observe- 
tions for latitude and variation of oompese at every point, I waa froeen 
in at the Arctic Red river on October 4 and my p i t i o n  was that I 
had either to abandon all my supplies, or remain where I waa until open 
water in 1906, whioh would mean wanting one year. I at once made up 
my mind to abandon the supplies and to go on with the dogs to Hensohe1 
island, a distance of 240 miles. This waa not quite such an easy task as 
it appeaied. After a great deal of diihulty and many journeys over to 
Fort McPhemn, I at  last suooeeded in pereuading two nativeo to m m -  
pang me to Hereohel bland with two  sledge^. One of the greateat 
difficulties that the traveller has in these parts is the eoonomizing of 
suppliee. Taking nothing with me but a Primus cooking-etove, inetru- 
ments, and food, I oould not redme tbe weight of the sledges to less 
than 490 Ibs. One sledge had 401 lba on it,, and the other 405 lbs? 
There wee 8 team of six doge to each sledge. 

We left Fort McPhereon, on the Peel river, on February 14, and 
after travelling for ten days at an averege of 24 milee a day, we got to 
Her~chel island. Here I wae in hopee of getting eome supplies from 
the whalers, and making a sledge journey out on the ioe, but, unfortu- 
nately, I fonnd that they were all bound for San Francieoo, and had been 
frozen in about a month earlier than usual, without any snpplies for the 
present winter. I had abendoned my own supplies for no other reaeon 
than to make a trip out on the ioe, and when I fonnd i t  impossible to 
get anything at Herschel island either for myealf or my dog& I had to 
abandon the idea of going out on the ioe. From whet I gathered from 
the captains, I concluded that they had been out ee far from land aa any 
one oould get with a properly equipped sledge expedition, on ~ooolmt of 



open water, whioh I think exists 08 thet ooant, and I em still of the 
m e  opinion. 

The poeition at  Hemhel island was briefly this: There were two 
hundred and fifty people on board five ioe-bound ships, and of them only 
two veemln had any suppliee et all. They divided up them atom, end, 
by keeping every one upon half-rationn, them was only jut enough food 
to laat them until the middle of Jnly. At the time of my errivel- 
February 24--the Eekimo were killing cariboo in the mountains within 
a few days' dietenoe of Hersahel islend, where the deer-meat wm moat 
valueble to .every one, but to bring it down from the mountaine was 
e matter of great diffimlty owing to -the d t y  of dogs. Aooordingly, 
I reeolved to go into the mountaine myeelf, end to lend my dogs to the 
whalers to get their deer-meat. I wanted to meet the Eekimo end to 
learn nomething ebout their lenguege, in order thet I might meke we  
of them next year. 

At the end of April I returned agein to the nhipe, end made e mep 
of Hereohel inland, whioh I did by trianguletion, meanuring my base 
out on the ioe, and extending i t  over the bland. Thia oooapied me 
until we sailed., 

On the '29th, while in the mountaim, I nmw the first 0y-+ blue- 
bottle. On Msy 31 we got our first geeee, end on June 4 the &at fish 
were caught a t  Hemhel f i n d .  During this time I arefully noted ell 
suoh days an were marked by the flight of wildfowl; end for two days 
early in June eew man flying north-eeet true, greet numbers of them 
p i n g  Hersohel inland et  e greet height, end ell going in the eeme 
direah .  Theee were the only b i r b  I eew not flying along the ooeet. 

On June 16 I left the ahips again to go over to the math-west 
mdepit, taking with me an Eekimo called Kokatu and hia family. In  
aroasing the bay, we paaaed over neveral lanes, whioh were ebout 12 feet 
wide in the narrowest p h .  On Mondey, June 18, there was no sign 
of open weter anywhere, and on Wedneeday the 20th it wan all open 
water. On Jnly 1 the ioe was full of holm, whioh rendered travelling 
quite impoesible. I went b k  to the ships on July 3, going over the 
;eland, and on Jnly 10 we put to nee. There wan nothing but floe-ice 
in night, with neveral lanee, and, efter e great many di5onltiee end 
deleye, we got to Point hbine, and there took on driftwood to bum, as 
the ehipe had but little d We loaded every available epoe with 
wood, whioh, mixed with e little ooal, laated till Auguet 14. 

On July 12 we left Point Sabine and steemed round Pullen islend, 
being in the ioe most of the time. Whenever we aould not go forward, 
we tied up to e pieoe of im. There were plenty of neals end wildfowl 
in the water; end off the north aide of Pullen islend we encountered 
e great deel of old ioe, whioh was drifting to the west. One of the ahip 
tried to enohor, end lost ita enchor ; another nhip injured ita propeller. 
After laving Pullen inland we did not enoounter muoh ioe, but eteemed 
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crbout 10 miles off ehore to Cape Brown, afterwards o d n g  Liverpool 
bay to the Baillie islands off Cape Bathnrst. While here I made a map 
of theae ielands, and got obwrvations for latitude, longitude, and 
variation of the compass. Here we had a few daye' delay, on m u n t  
of a greet meas of old ioe whioh lay to the  north-eaet of thie point. I 
went out on this ioe from the north end of Baillie islend ; i t  wee quite 
stationary, end there were many p iem that I thought were 20 feet high. 

On July 27 we tried to get round the Baillie islands. We steamed dl 
day in a north-westerly direotion, in heavy old ice dl the time, and a t  
six o'olook we tied up to a piece of ioe. We were 20 miles off ehore, and 
in 14 fathome of water, and the ice was drifting to the west. Be we 
were unable to make any headway, and as more ioe was ooming down 
from the north, we were driven back to the Baillie islands, where we bad 
to take refuge on the east side of the sendepit. 

We etarted again on Auguat 3, and, after etruggliag with the old 
ioe most of the day, steamed out into open water, and went straight 
80rw to Neleon'a heed, Banks Land. We got within a mile of Neleon'a 
head, and eteamed up the west shore of Banks Land, without seeing s 
pieoe of ice a~~ywhere, ee far as Cepe Kellett. Thia waa on August 5 
and 6. On Cape Kellett there were a few pieoes of old ioe aground, and 
though I oould eee with my glesaee the pebbles and etonee on the beech, 
I aould not descry a vestige of driftwood anywhere on this weet &ore. 
I t  wee blowing hard on the bth and 6th, so we did not anohor. I oould 
not say whether there was a ourrent along thie ehore or not, but, seeing 
no driftwood, I concluded that there muat be a current from the north 
or eouth. If there were such a carrent from the north, and an ioe-bound 
ocean to the north, i t  must needs bring down ioe dong the Canedim 
ehore throughout the year; but during the time of open water that I 
~ p n t  on that ooeet, i t  was eeldom that 1 eaw any drift-ice. After we got 
away from the ioe on A u p t  4, there was really none to epeek of within 
60 milea north of the Canadian coast; this date agrees well with 
the data of open water round Point Barrow and Cape Kellett. There 
seem to be three pointa where the ioe accumulates, and they are all 
clear about the first week in Auguet. There wee one year when the 
whale ships were unable to get to Banks Land, end thh year north- . 
west winds prevailed, and ice of thia deecription extended everywhere 
from Cape Batburst to Banks Land 10 miles off ahore. A northeaet 
wind prevailed whilst I was ornising in these waters, and on returning 
to Hemhel ieland, I heard that they had had nothing but north-weet . 
winde. 

On July 29 Captain Cottle wee 50 miles north true of Hereohel 
ieland. Current was running north-weat true, and there were large 000s 
in eight ; end it wee reported to me that in September Captain Levett 
was 100 milee north of Herache1 island, and killed a whale, with no 
ice in eight. After leaving C a p  Kellett we abed out north-west 
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true, meing no ice, and aame round eventtially, after about three days, 
to Liverpool bay. There was a little ioe still off the Baillie ialande, 
abont the aame amount as there WM off Cape Kellett. Between here 
and Hersohel island, we steamed out some 60 milee from &ore, and 
only mw a few flow of old ioe, which was at that time drifting west. 
We had had continual northgaeterly winds. 

On August 14, 1906, we got back to Herechel island. Here we had 
expeded to find a tender bringing up om1 and supplies for the ships to 
go out with, and I had arranged to get two yeare' suppliee, whioh would 
have enabled me to oomplete the work which I came out to do; but, 
unfortunately, we reoeived inettmd the news of the deetruction of 8an 
Francisoo by h a  and earthqualea. To the whale-fishers, who all had 
their homea in San Francisco, and who had just gone through a winter 
of exoeptional hardship, the blow was a herd one, and, after .waiting 
for a week, they gave up all hope of the tender, and started west on 
A u p t  21. They offered to take me to San Francisoo, nor have I ever 
reoeived greeter ooneideration from any one than was shown me by 
thew brave fellowe during my stay with them. I might also add.th&t, 
though they have taken a great wealth of whalebone out of theee watere, 
they earn every pound they make. As soon es I went ashore at 
Hemahel bland, I engaged two Eekimo and their families for one year 
to hunt for me and olothe me and keep me. They had a whale-boat eeoh, 
and I had bought one fium the whale-fishers. 

On August 29 we left Heraohel islnnd; I inteqded to winter 
wherever game oould be found, and wait in the Arctio for another year 
or two, if neoeesary. With thie intention, I arranged with a whaling 
captain to bring me up two years' supplies. I went up the west branch 
of the Maokenzie river to Fort MoPherson with three whde-bate, 
making a route survey of the river and taking obeervations for latitude, 
longitude, and variation of compass whenever possible ; here I got some 
ammunition and rifles whioh I had left there the year before. I aleo 
obtained Rome aupplies from Meeers. Nagle and Hislop, and started 
down the east branch of the Maokenzie for the Eekimo lakes, where 
I intended to winter. We got frozen in a t  the north-east end of what 
I call the Long lake, and here we left our whale-boats. We were 
now a party of thirteen, with eighteen dogs. We were in hopes of 
finding both deer and fbh, but we found very few of either until late 
in November. We had to struggle for existence until October 20, when 
I deoided to pueh on to the eaet. We travelled over a height of land, 
through a valley, for a distanoe of 27 miles, and came to the fimt 
Eekimo lake. After c&ng the lake, we found, at the north-weat 
end of it, a little river where there wae open water and abundanoe of 
h h .  We took es Inany as eeventy white fieh out of our net every time 
we went to it.. The natives a h  oaught from fifteen to twenty trout 
every day, and by eetting night lines Borne loeche were caught every 
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night. Finding no deer in the country, I thought this wee too good 
a thiog to paas, and so I deoided tc, winter here. I had surveyed the 
oountry as far ae this, getting observations for latitude, longitude, and 
variation of oompass everywhere along the route, but now I hoped to 
get a few oooultatione. We were now near the edge of the timber- 
line, but there was plenty of wood to build a house and to make firee, 
so I told the natives to build two hoasewne  for myealf, and one for 
them. I stayed here nntil January 19, when I went down to the coaat, 
returning by another route, and reaohing camp the seoond week in 
Fubruary. During this journey we had four cold spells, the thermometer 
onoe registering from 50' to 67' below zero for a week. I surveyed the 
route I took and the ronte I returned by;  the country between my 
winter camp and the coast is e mees of emall lakes and hills, whioh ere 
often oonepiouous for the voloanh appearance they have, but they are 
not of volcanio origin. 

The Eskimo told me we should get no flsh after the sun had returned. 
Even when I left a m p  h h  were not numerow, but when I oame baok 
they could not be caught by hook or by orook, neb and hooks being 
both aselesa. My minty supplies having all gone, we had a very 
hard struggle for existence, and for six weeh we lived on ptarmigan, 
whioh the natives snared with twine or shot on the noighbonring 
hills, and on musk-rate, whioh were oaught on the lakea under the 
snow in small traps. Needless to my, our fare wee e very eoenty one, 
but we managtrd to keep most of our doga and ouraelvea alive nntil 
March 25, whon we started off in an easterly direotion down the greet 
waterway (whioh I partioularly wanted to survey) intb Liverpool bay. 
I took with me two natives, the women and children, and the doe ,  
whioh now numbered only twelve, ae I had loat some duiing them 
hard times from starvation. 

I followed and mrveyed this great waterway by stations of triangu- 
lation, ronte surveys with a prismatio compass, end observations for 
latitude, longitude, and variation of compaaa whenever poeeible until 
I got in sight of Liverpool bay, and here, through shortneeis gf food, 
we had to go to the coast. The country between the Eskimo lakee 
and the coast is partioularly flat, dotted with conspicuous hills rising 
straight up out of the ground. Awording to Sir J. Richardson, they 
are of gravel and mud formation, but the abrupt angle they form with 
the plain is partioularly interesting if this is wrreot. After five days 
of starvation, whioh forced us to kill two dog0 to keep the rest alive, 
we arrived at Kangianik, where an old Eskimo called Tiukpuna treated 
us with great hospitality. I surveyed this coaetline oarefully with 
a prismatio compass, getting observations whenever poseible, and found 
the eandepita and points to be of a curious length and ahape ; this is 8 

feature of the whole west-line. During this time I never heard the 
nativea oomplain, and they always appeared as oheerful as if they had 

.& 
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plenty to eat. On May 3 we went to the east branch of the Mackenzie 
river, travelling up i t  knee-deep through soft snow and slueh; nor were 
we able to put our sledge ashore, by reason of the open water on either 
aide of the river, but had to camp every night on the middle of the 
ioe. However, we managed to get to our whale-boats before the ioe on 
the river broke up, when we again suffered considerable privations on 
account of the ecarcity of fwd. On May 14 we got our first wildfowl, 
and after this we enjoyed plenty, such as i t  was, until I returned to Fort 
McYherson in June, where I waited for my mail which brought me 
home. Coming down the Mackenzie river, when in eight of Point 
&peration, the high ground on the east side does not follow the preeent 
couw of the river, though the bank is 40 feet high, and thickly 
timbered; but the hills are some way to the east, and run in a straight 
line to the south end of the Long lake, end from here thoy oan be traoed 
to Liverpool bay, on the eouth-east side of the Eskimo lakes. 

Where this little river, which we went up in our whaleboats to get 
to the Long lake, enters the Mackenzie river there b high ground, whioh 
you oan also follow to Liverpool bay in one direction, and to Richard 
Lland in another. From here to Richard bland the Mackenzie flows 
close under the height of land, and in some places the bonks are 
preoipitone. The oountry between the Eakimo lakea and the ooaet 
slopes down more gradually from the Mwkenzie river into a very flat 
coaet-line, extending 10 miles from the ooean, and is dotted all over with 
oonspiouone hills. They rim out of the flat ground from 100 to 200 
feet, and the top f o m  a round basin 6 to 10 feet deep in the oentre. 
The nativee value those near the coast as oertain reservoirs of water. 
In the mo~intains on the west side of the Mackenzie to the south end east 
the elopes appear precipitous, and to the north and west more graduaL 

The Mackenzie river begins to widen out into a delta; at  Point 
Separation, whioh is 200 miles by water from the moat northerly island, 
and in its widest place is 45 miles broad. The west branoh of the river 
breaks up into many channels, which have cut their way through a 
plain lying immediately nnder the mountains. Weet of this plain you 
oome to Shingle point, and this forms a bey with the sand-bars, whioh 
extend in a westerly direction from Tent island. 

The main channel of this river wend8 its way through many islands 
along the coast between Hooper and Pullen islands. The east branch 
comes into the ocean by many channels, lying between the north-east 
corner of Riohard island and Toker point ; that between the mainland 
and Richard island L narrow up to Point Encounter. From here i t  
widene, but there are many sandbars in the bay form$ by the north- 
east end of Richard island and Toker point From the north-east end of 
Hereohel island there L a bank which extends in an easterly direction, 
and ie oalled the " ridge : " i t  is over this ridge that there L always a 
large tidal crack in the ice every year. 
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Muoh of the driftwood that oomea out of the Yaokende is oaught 
by these iulands and sandbars, but eome of it is carried out to eee. 
For example, after leaving Point Babine I ecrw driftwood, on July 12, 
floating in the m n  9 milea off ahore; off Pullen bland, 10 miles to the 
north, I saw more of i t ;  on July 16 and on July 18, off Toker point, eome 
10 milee from shore, we peeeed a quantity of driftwood. The shoree of 
the Arotio ooean from Cepe Parry to Hersohel island are etrewn with 
thb atrong timber, which oomes down the Mwkeneie, the Clarenoe, the 
Andereon, and the Horton rivers; there are only two p h  between 
theee pointa where wood b not found, end the reason b that the ahoree 
are precipitous. These rivem are building up islande on what were 
submerged banks, and the wean b receding. In all these ielande I 
found anoient driftwood in the high banks. While making a map of 

I 

Herschel bland, I found in many of the gulliea pieces of eimilsr wood, 
sticking out of the mud in the bank, in mmt oases 50 feet below the 
present s u r f w  of the blands. The whaling captains who bleeted out 
the ice-houm at Hersohel bland told me they found quantities of 
this Asme w d .  The ioehouses are 20 feet below the snrfaoe, and go 
down to see-level. The wood I eaw off Sebine point was drifting to the 
west, and that off PJ len  bland and Toker point to the eaet. What 
wood I sew is a very small portion of that which is carried out to sea, 
and i t  is diffioult to underetand why a greet deal of this ddbrir is not 
drifting on to the weetern shorea of Banks Land. The absence of drift- 
wood upon the western shore of Bunka Land would eeem to indicate a 
ourrent that is perhaps being diverted on to that lend by other land to 
the north and weet. 

In the preoeding pagea I have told the storg of my journey. Although 
cironmstanoee prevented me from aotually going out on to the ice to 
investigate the Arotio mysteries, I sew enough during my stay of 
eighteen months on the ahoree of the Arotio oown to somewhat justify 
the oonclusion that our data a t  preeellt are quite insufficient to establish 
the existence of a veet polar sea I t  is true that moat oompetent 
authorities hold that no extensive land can be found in the unknown 
region ; with this concluaion we may agree from want of further know- 
ledge, but when we oame to examine the ressona they advanoe, to aay 
the least of it, they are not convincing. The real oonolusion to be 
drawn from what is known seems to be that tho exiatenoe or non- 
exiatenoe of land is aa muoh an open question as ever. Apart from the 
fact that authoritiea of the greatest weight draw diametrically oppoeite 
conolnsions from the eame data, doe8 i t  not Beem aomewhat premature 
to deeoribe the geographioal condition of an unexplored region from a 
mere study of its boundaries ? Let us take an example. Suppose we 
did not know of the existence of Australia, who, 1 ask, from a study of 
the geographioal conditions whioh obtain between the 5th and 10th 
degreea of 5. lat, could ever have deduoed the eriatenoe of a greet 



IN SEARCH OF AN ARCTIO CONTINENT. 285 

oontinent like Australia ? Ia it not, from finst prinoiplee, both dangerous 
end acaroely in aaoordanoe with striot aoientifio methods of reasoning to 
deduce the exiatenoe of any physical fact which has never been put to 
the tmt of experience? 

I have at  the preaent moment before me a map by Dr. Nansen, 
showing a deep baain in the unknown area; a map by R. A. Harris, 
~howing a oontinental mass of land ; a map by Commander Peary, show- 
ing a land to the north-west of Grant Land, whioh he hae never vbited, 
but has named " Crooker Land." The whole inferenoe is from known 
faota. How oan we be at  all aure that we know all the faota? 

The Sounding8 found by the Fram."-If we consider the known faota, 
the mundinga found by the Fram might be taken to denote land at  the 
pole. For example, from where the Fram got f m n  in to where she 
got free roughly represents 1000 milea We know something of what 
exista south of thia line; to the north we know nothing. Now, let Us 
measure 1000 miles in the eame drift, along the meridian, from 80' to 
63O N. lat. Throughout thie diatance we know that land exieta on both 
sides of ua, east and weat, that the deep ohannel is narrow, and that the 
soundings are even deeper in placee than any found by the Fram. 

Let us enppose we did not know of the existence of Greenland, and 
let ua suppoee some one were to go out on the ioe in a westerly direotion 
from the Bpitabergen arohipelago, and oame beok with the noundings of 
2600 fathom'e, found 175 miles west of Spitsbergen. Could we infer that 
if he had continued his course for another 200 milea he would have 
found Greenland? 

The Drift of the Om.-Nothing that has been put down or got 
adrift east of Point Barrow has ever been heard of again. Many shipe 
have been wrecked. For example, four ve~selj wero wreaked east of 
Point Barrow while I wae on that ooaat ; nine drift casks were set adrift 
e a t  of Point Barrow in 1899 and 1900 ; again, whale abipe have been 
paesing every jear east of Herschel island eince 1889, and there was no 
part of the Arctic coast that I visited where I did not find among the 
driftwood derelict belongings bearing the name of these ships. In the 
cane of wrecked vessels, they may have been smatlhed by the ioe and 
sunk, but there are many things on a ship whioh cannot sink, and whioh 
have the ship's name upon them. Now, I aak, how does i t  happen that 
none of the immense quantity of dBbri8 which, in accordance with the 
above faots, has been set adrift, has never yet found its way, as far as 
our preaent knowledge goes, acroaa the Arotic ocean 7 

We know that a drift oaak did drift from Bering strait to Iceland. 
In conaidering the known drift of the ooem, we oannot take the drift 
of the Jeannette and the F r a m  jointly, but the drift of the Jeannette and 
her relics give us fairly safe data from which to estimate the course 
taken by the buoy. 

We may take i t  for granted, from what we know of the drift of t h t  
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Jeannette and her relics, that the oped  of the bnoy ari hardly have 
been less than 2 milea per day of twenty-four h o r n  Thia rate reoeives 
farther oonfirmation from the able arguments of Dr. Nan- I.espeding 
the drift of these -me relioe.* But if the buoy took the ehorteet 
poesible route aoroes the pole, i t  scarcely attained a epeed of 1.2 milea 
per day of twenty-four houm Therefore we may aaaume that the buoy 
did not go by the ahortest route. But we may go fnrther, it muat have 
gone a longer route than the known route of the Jeannette and the Elram, 
for the latter would only give ne an average rate of 1.6 mile per day. 
Therefore, may we not oonclude, on the 2 milee a day hypotheeia, that 
the bnoy travelled by a longer ronte even than the Jeunnette and the 
Fram ? 

The Ice.-If we assame that this buoy drifted aoroaa the Arctio 
ooean north of the Franr'e ronte, aa Dr. Naneen enggesta,t i t  is d i i 6 d t  
to sappose an extensive land or any maaa of p h r y s t i o  ioe in the 
unknown e r a .  Thie I estimate, taking out all known ioe journeys, 
to be 1,251,874 aquare miles in extent, and the Arctio ooean baa an 
estimated area of between 4 and 6 million aqnare milea$ Now, what 
ie the aignifioenca of the six years' drift of this bnoy? Doee i t  mean 
that the polar aea olears itself of ioe every six yeare? If thie is the 
ease+ what beoomea of all thie ioe? h m i n g  that the total b d t h  
of the channels leading out of thin encloeed sea ia 1000 milea, and that 
the average rate of the current flowing through them ia 2 miles a day 
of twenty-four hours, i t  would take ten yeers at  least for the 4 million 
aquare milea of ice to paw through, even on the eseumption that the 
flow oontinued for two hundred days every year. 

&me slight oorroboration of the above argument m y  be found in 
Commander Peary's experieno0e.g The drift shown by thew ice jonrneye 
north of Greenland and Grant Land running weet to eaat, doee not 
indioate a omrent passing over or near the pole and coming from Bering 
strait, but rather a current running in exactly the oppoeite direction to 
the ourrent in which the Fram drifted. 

In  conolusion, I may repeat what I mid at  the beginning, that the 
exietenoe of land at  the pole ie by no means yet disproved. Without 
attaohing too much weight to the arguments I have advanced, they do 
at  least mggeet some difficulties in the way of the deepaea baein theory. 
There is yet aome room for marchers of Arotio continenb, and nothing 
would pleaee me better than to have the means and opportn~~ity of onoe 
more trying to solve this great Arctic myetery. 

Dr. Nonoen'r ' Furthat North,' vol. 1, p. 20. 
t G e o p p h i o d  Journal, Deoember, 1907, " North Pohr Problems." 
$ The Bulbtin of the hgrephioal b i e t y  of Philadelphia, Janunry, 1906, vol. 4 

P 3. 
$ Oomnunder Psary'e map, ' Nearest the Pole.' 
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the intervening tabular ridges, them &sea a conepiaaoue development 
of oharaoteristic trap or step-like features in the Isndecape, from the 
unequal weathering b a k  of the sawwaive outorope of maaaive baaalt and 
scoriaceous rock. Mr. Sykea's deeoription of thie country ia arc followe :- 

"From the Chimamba onward for many miles the gorge is 
praotically unappro8ohable, the neighbouring oonntry being worm 
than anything yet experienoed. That no one up to thia time, except 

PIG. lo.-- LOWEB CATABAOT AT CCBIMAMBA. 

(Photo by P. W. Syku.) 

hunted fu'gitivee, had attempted to penetrate into thie very wildernem 
of rook end ravine is not eurprising. After akirting round the head of 
thia diernpted region, Koluja gorge is reached. Thie extende for about 
3 miles in a north-westerly direotiou from the Zambeei. It is an 
immenee cleft, being approximately 500 feet deep and about 260 yerde 
aoroes from surface to surfurn. . . . I attempted to follow the Chibongo 
[another northerly tributary] to ita confluenoe with the main stream, 
but to no purpose. Ite bed, between walls and steep hillg coneiated of 
smoothly polished rooks, over whioh aafe progress oan only be made with 

i 
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the ntmoat oaution. After negotiating about 23 miles of thin steeply 
shelving oreek, all further advsnoe waa effedody oheoked by a aeries of 
almost perpendidar falls. During the rainy seaeon this streem muat 
be o suooeeeion 6f f& and oesoadea of more than ordinary beauty end 
variety. 

" After another abo~tive attempt to reaoh the Zembeei, . . . I even- 
tually m d e d  in doing so by following the line of oonntry between 
the Chibongo and the Kamadyango, making a dttacrr over some difficult 
country by Sueuani hill. Thence to the river wae abont 5 milea, and 
it wee reaohed just at  the spot whew the Chibongo waters join the 
muin etream. Immediately above are the Kwemani rapids, a very 
excellent view of them being obtained from thie spot. The contluenoe 
of the Kamadyango is leee than 2 miles down the river ; and ill Lmtween, 
a onrioualy shaped rook ia met with, known to the native% as Knrusman. 
A somewhat similar one is also observable some d i n c e  down the 
gorge on the oppoeite side, whioh in 4 l e d  Siberataan." 

Again leavi~~g the Zambexi at  the Chimamba to avoid the rooghest 
of this country, though still now always traversing irregular hilly 
ground in whioh the --- - - b  

flabtopped ridges and ---4 - -  1. 
kopjee were the only 
remnante of the original 
plateau, we made our 
next approeoh to the 
river some 15 miles 
Prther eaetward, by 
way of the tributary 
ravine of the Karamba 
stream, on- more fol- 

\ lowing the path of Mr. C- - 
Sykes's previous explor- 
ation. This stream, in 
dropping from the pla- 
teen illto a narrow cleft S C A L E  

1 about 300 feet deep '-:''' I' 

(which we named Ka- 
c. '::-- 

longs's cleft), chows FIG. ~~.-BK"cH-PuN OP THE KABAYBA RIVER, FBOM 
ABOVB KALOBGA'B CLBET TO IT6 GOHFLUE1PCE. 

with peonliar clearness . ( + = Vlew-pdot of FIg. lb.) 
bow the oharacterietio 
angularities in the drainage eyetern of the country are developed. I 
have adoiently desoribed the conditione in my previous paper,' from 
whioh the 8ooompanying sketoh-plan, bird's-eye view, and motion are 
taken (Figa. 11, 12, and 18). 

- -- -- 
' Quart. Journ. Cfed. &., vol. 68, pp. 190-192. 
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It wes with some d i f3d ty  that we found a prautioeble way of 
desoent into the ravine of the Karamba.' But this ecoomplished, it waa 
oomparatively easy to eoramble for olrut (otuop(lnl 

nry-vm steam 2 or 3 milee along the floor of ita I 

highly pictureeqne glen to ita juna- 
tion with the Zambezi (Fig. 14). 
There were signa, however, that 
the etream sometimes floods the 
bottom from side to side and rieea 
many feet high against the oon- 
fining walle; and in the rainy 
aeaaon these ravinee, like the ar- 
myas of the North Amerimu desert 
oonntry, may be dangeroua from 
the riek of sudden spatea 

At the Karamba confluenoe the 
mdee of the Batolra h r g e  are 
weathered down into long s l o p ,  as 
shown in Fig. 15, but the valley era. 1 3 . - ~ ~ o m a  or ~ a a  XAEAY.A 

is not muoh wider, nor in general zzh:< y s ,  wmma*- 
aspeot more oonepiououa, than some 
ofthe tributary &nee with whiah the bordering country ie intermoted. 
I n  faat, the view from a high ridge above the sharp bend of the main 
river eaet of oonflnence revealed a oonfased maze of gorgee, among 
which that of the Zambezi wee distingthhable only by ita broad ribbon 
of water. 

Sinoe leaving the Mavangu we had traveused an uninhabited 
oountry, and es supplies for our oarriere were running ahort, we were 
compelled to preea on by the quiokeat and easieet route, so that we did 
not again reaoh the b b e z i  from the northern side till we tarrived a t  
Makwa. Daring the greater part of this four daye' maroh our native 
guides deolared that the river wes a t  a long day's journey or more to 
the eouth of ua. But if they had any definite knowledge of ite poeition, 
whioh is somewhat doubtful (es they not unnaturally hold the network of 
gorgee in dread), their eatimate must, I think, have implied the difEcnlty 
of the route rather than the aotual dbtanoe. At any rate, I IW, from 
e oommanding view-point near our oamp a t  'Ntoro, the odgee of a deep 
oontinuous ravine in the midat of a desolate wilderness a t  a distanoe of 
not more than 4 or 6 miles, whioh, from ita direotion and from anbee- 
quent observations, I enepeot to have been the Batoka gorge iteelf, near 
ita termination. But one would have had to weoh the very oreet of ita 
trenoh before one oould be aeaured, by the gleam of ita waters, that the 
evaeive river did indeed hold thia oonree. 

&me alpine cord with whioh I was provided w w  occasionally of mrvioe in them 
dwcentu, mpeoially for preliminary exploration. 
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FIQ. ~ ~ . - U ) O K I N Q  UP TEE KARAMBA V A U Y  FBOY ITB MOUTH: D B I m D  
EAXD FBOY TEB ZAXBEZI BHOaB IN T E E  E O B B O B O ~ .  

(Photo by F. W. &kc#.) 
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FIG. ~~.-THE BATOKA OOBQE, LOOKING DOWXiETBEIJI FBOX Tgll 

COH'ETAWCB OF TEE KABAMBA. 
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.From the northern aide, therefore, the most twterly spot where we 
aotually explored the gorge was a t  the aonfluenoe of the Karamba; 
but I afterward8 reached i t  from the eouth a t  a place approximately 16 
milea eeet of the Karamba. This waa after we had ferried aorose the 
river at %kwh and I had started afreeh under the guidanoe of the late 
H. F. Qreer to traverse a route over the plateau to Metet~i station. On 
the t h i i  day of this weatward journey we diverged sharply north-eastward 
from the Lukunguli valley, and oontinued on this course until we neared 
the Batoka gorge. Our traok lay aoroee oomparatively even country 
which sloped gently toward the Lukunguli until we were within 6 or 6 
miles of the Zamben, when we clroseed a low m k y  waterehed and entered 
a muoh rougher stretah whioh drained directly northward. This direct 
draillage has probebly been initiated by the exmvation of the gorge, end ia 
now eating baokward into the older beein of the Ldcnnguli, whioh trends 
eastward, approximately parallel to that of the Zambeei A t  the 
head of the new drainage, ahtallow rocky oirqnes have been developed, 
and lead downward into narrow ohasma that fall abruptly to the main 
gorge. From the orest of one of them cirques to the bottom of the great 
oazon, aocording to my aneroid, the fall is about 836 feet. 

We made a fatiguing but not d i5odt  deeoent into the gorge over 
tunibled blocka and rainwash, down a orambling spur overgrown with 
the usual dry bush. When we reached the bottom, our view wss 
rounded off at  a ehort distanoe both ways by the ourvea of the d o n ,  
and the broad strand on which we stood eeemed like a quiet islend in 
the underworld. It wee here tbat we B(LW on the strand the previounly 
mentionea spoor of lion, along with that of several buck;" and a 
huge orooodile floeted basking in a smooth eddy. The river ran swiftly 
but noinelesely in a deep stream that at  its narroweat wee 90 yards 
wide. There are rapids not far distant, however, for at night the 
olamour of broken water from a lower reaoh could be heard at  our camp 
on the crest of the gorge. 

The persistence of the trench-like character of the valley down to 
this point, and its absence at not many miles farther down-stream, seem 
to imply that the sharp break between the low-level and high-level 
parta of the river, which now oansea the Victoria Falls, waa first 
developed in the portion of its course which ley above the confluenoe of 
the Matetsi. 

Near the mouth of the Metetai the main river, in ita dry-~eaeon 
oondition,  form^ a broad stream with deep pools, much frequented by 
the hippopotamus, and with many ahallows interrupted by islete. 
Below the Matetai oonfluenoe i t  is a t  firat oonfined in a narrower, yet 
oomparatively ahallow, valley. Then i t  again expands, and a t  Makwa 
its aspect recalls the river scenery above the Victoria Felle--e tranquil 
stream about half a mile wide, flowing among well-wooded islands, in 
an open valley with irregular slopes, from whioh kopjea of no great 

No. 111.-MA-, 1908.1 x 
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height here and there make aalient projeotions (Figs. 16 and 17). This 
ia the charaoter of the river and its valley to a little below the oon- 
fluenoe of the Deka; and then the hilla oloee in upon it agein and 
involve i t  in the wild lower gorge deaoribed with woh deptb of feeling 
by Major A. St. H. Qibbona 

FIO. ~~.-THE ZIYBEZI  VALLEY NEAR XAKWA (wAXKI~'B DBIET), LOOKWG 
DOWMBTBBAX FROM TEE SOUTH BmPE ABOUT A XI- ABOV10 THE D m .  

Relation of the Tribukrriea to the Trunk Drainage: Northern Tribut0riea.- 
On the northern aide of the Zambezi, throughout the BatoLa plateau, 
tbe anbeidiary atxeam-eyatem radiates outward from the highland of 
anaient igneona and metamorphio rocks that bounda the haaltic plain 
on the north-erst, and thia ayatem is probably therefore of the oon- 
aeqnent " type. From the highland the stream8 flow north aa tributarier, 
to the Kafue river, and west, mth-weat, eonth, math-east, and finally 
emt, aa direot tributaries to the Zambezi I n  the portion of thia direct 
system croaeed by our travem, the average ooum of the tributaries 
swung round from south-west in the neighbourhood of Victoria Fdla to 
eonth-aonth-emt in the neighbourhood of Makwa. The streams in our 
path that eppeared to belong to this oonsequent drainage were the 
Moramba (which haa its oonfluence above the Viotoria Falla, and, not 1 
having yet been rejuvenated, is graded down maturely to the main 
river), the Ungwed or Kalomo (the latter name being preferable because 
of the oonfdon with another Ungweai or Umgweei farther weitward), 
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FIG. 17. The Ravine of a northern tributary, sbout 20 miles East of 
Victoria Fells. 

(Plroto by F. IV. S ~ k e s . )  
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the Namerub, the Gwemanai, and perhapa the Bwani and the Chibongo 
(the lset, not &own on my eketoh-map, lying between the Mamba and 
the Keramba). 

But beeidm these long-estebliehed tributerien, there are numeroue 
smaller atreems flowing direotlg into the gorge,'that have probably 
been developed more reoently, under oonditions to whioh I have 
previmely referred. In moat olreee these have begun aa temporary 
rain-gullies on the flab in the immediate neighbourhood of the gorge 
eoon after its exmyation. By reason of their exoeeeive gradient, and 
their pioking out of the weakeet vertioal planes in the rook, these 
gullim have been extended baokward rapidly into the plateau, and have 
soon developed small independent baeine, which have broken into the 
territories of the older tributaries, mmetimee even capturing and 
diverting them. The indimtione of them minor revolutions, in the 
form of trunmted eegmente of older valleye, are numerous in all the 
disseoted portions of the plateau, and are oooeeionally maooiated with a 
sprinkling of pebblea, repreeenting anoient etream-detritue. 

Many of the new streame etill lie wholly within the rooky oountry 
along the rim of the gorge, but the eourm of othere reach back to the 
and-bulta that bound the ragged tracts on both eides of the Zambesi. 
The short newer etreams all oeaae to run during the dry eeaeon ; and 
even among the Mbuteries oonsidered to belong to the original group, it 
ie doubtful whether any within our treveree, exoept the Kalomo, main- 
tains a perennial flow. 

The natives have names for moat of these watemurses ; and among 
tham weat of the Karamba, noted by Mr. Sykea, but not shown on my 
sketch-map, are the Namburn, Chieonei, Kengene, Musaki, Mars, 
Kmya, Mabombo, and Chikamba. 

I hove already deaoribed the ravine of the Songwi, which may be 
taken aa a type of the habit of all theee streams in their approach to the 
main gorge. The bird's-eye view of a segment of the Karamba valley, 
given in Fig. 12, p. 290, exemplifiea their behaviour in descending from 
the plateau. The aepeot of these ravines where they have been mme- 
what widened by weethering L ae ehown in Fig. 17. 

Until we reaohed the ECelomo river we were able to o m  all the 
northern tributarim above the p h  of their sharp dement. But thL 
etream, by far the moat important northern feeder that lay in our route, 
has carved out for itself a profound valley enmeahed by the ravinela of 
ita branohee, the whole forming a oomplex baain of exoeesively rugged 
oharaoter, einking deeply into the plateau. I t  happened, unfortunately, 
that my aneroid wae rendered temporarily ~seless by an acoident just 
before we deeoended into this wild baein, so that I wae deprived of its 
aid in estimating the relative level of the etream at our oamp in the 
bottom of the valley, but it wae my impression that the Kalomo at  our 
aping-place had graded down ita bed approximately to the new or 

x 2 
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low-level poeition of the % m W ,  end that them WPII d k e l y  ta be eny 
ooneidemable further fall between this plaoe and ita mouth. I regretted 
that cimmstancea did not permit me to follow thie river both downward 
and upward, as ite exploration would probably have yielded r d t a  of 
muoh intsreet both physiographicelly and geologioelly. The huge 
flood-bere of rolled &nee in ite bed oontained evidenoe of wide diversity 
in the rook-etruoture of ita upper reeohee, and a h  showed how powerful 
ita torrent must be when in epate. At the time of our vimt (middle of 
July) the stream still maintained a flow greater than that of any ofher 
tributary of the Zambezi within the area of my traveraee. We werejmt 
able to oroas dryehod by aeleoting the biggest natural etepping-atones. 

We mounted steeply out of the Kalomo basin on ita eestward eide by 
tbe ooombe-like valley of the Knongn, one of ita many branoh- d 
after traversing a oomplicated stretoh of broken ground, due to the 
influenoe of the low-level Kalomo drainage, we agein w h e d  the oom- 
paratively level plateau. Our next three etreama, the Namaruba, 
Gwemanei, and Ibnrnmanei, were all croead where they ran feebly in 
relatively shallow valleye of the plateau-type. 

The Kalomo (Ungwesi) ir, the only tributary shown in this part of the 
oountry on the B.S.A. &.'s map ; but the three etreameabove mentioned 
are evid?ntly thoee indicated farther northward on the map in Major 
k St. H. Glibbod ' Afrios from South to North' (vol. I), PII having 
been o r 0 4  in the route followed by Captain Q. H - d t o n  and Mqjor 
F. J. Quiok in 1899. The Merobe " river of thie map ia doubtl- that 
for whioh we obtained the name Namarube" ; the other two, and dm 
the Bwani further eastward, are ehown without names. 

From eome glimpees of the distant oountry to the northward that I 
obtained in thie district, and from geologioal indications, I enepeot that 
the heeds of the b a s h  of the Namaruba and Gwemanei have been 
enorosched upon by aggressive eeetern feeders of the low-level Kdomo 
river. 

8outhern T+ibutariee.-There is a remarkable differenoe between the 
subaidiery drainage-eyetem of the b d t  oountry to the south of the 
Batoka gorge and that to the north of it, for the oou- of the northern 
streame in the distriot examined make a wide angle with the main 
river, whereea the ohief mthe rn  tributeriee within the name longitadea 
trend towards the Zambeci at  an eonte angle. Indeed, some portim 
of the ooureee of theee latter tributiuies or of their feedere follow a 
direotion approximately parallel to that of the main river. Moreover, 
the deeply eunk basine of the ohief southern tributaries are muoh more 
expanded than tho88 of the northern stream (with perhaps an exoeption 
in the case of the Kalomo), or even, ee i t  eeemed to me, then that of 
the Zambezi iteelf in the m e  longitndee. Thas, the BetoLo gorge, 
wherever I mw it, forms in orow-seotion a mmple though deep notoh in 
the plateau, with mere traoee of a &allow outer valley &+ly 
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aesooiated with it ; while the basine of the Deka and Matetai form broad 
depreaeione, in whioh there hae been a general lowering of the plateau 
over a wide extent of oountry, eesodated with inner ravine0 of relatively 
e d  dimemione. Indeed, the beein of the latetei appeared to me 
to be the ohief faotor in the phpiogaphioal shaping of the country 
south of the Batoka gorge, ita northern rim parallel to the Zambezi 
having gained so far northward that the direot drainage to the main 
river ie oonfined within very narrow limita 

Our knowledge of the region ia perhape still too eoanty to warrant 
the interpretation of ite etruoture, but we may, a t  any rate, reaell one 
obviow reaeon for the conditions above mentioned. Both the Metetsi 
and the Deka join the Zambezi below the end of ita gorge, and their 
low-level ontlete are therefore of high antiquity ; eo that during the 
whole time that the main river has been aerving out ite aiion, theee 
tributnriee have been lengthening and widening their nearly parallel 
baeine in the plateau. thereby drawing more and more of the upland 
drainage within the sphere of their influenoe, and perhape even robbing 
the Zambzi itself of eome of ite elnggieh nnrejuvenated feedere. 

But now the -oonditione are again altered; the gorge haa reaohed 
bmkward beyond the beein of the Yatetsi ; the ehort dire& etreame 
of preoipitoua gradient, vigorouely a t  work, are beginning to enoroaoh 
upon the inward elopes of the aggreaeor, and the faatore that tell in the 
oompetition are reversed. The Maeni river, eepeoiqlly, that joine the 
Zambezi from the south 3 or 4 milee below the Viotoria Falls, though 
aa yet i t  has had time to develop the fall effeot of ita rejuvenation only 
for a very ehort diatanoe above ite month, has e promieing future, boding 
mieohief to the western flank of the latetai  eystem. But at all timee, 
whichever eyetem gaina, the plateau alwaye loeee. 

Coneequent upon the obliquity in direotion and relative maturity of 
these eonthem tributariee, it happens that a profile-section drawn 
eouthward at  a right angle from the middle porticn of the Batoka gorge 
to the margin of the Kalahari desert will intereeot at  leaet three wide 
depreeeione-the first oontaining the Lnkunguli, an important feeder of 
the Matetei; the eeoond, oontaining the Matetai iteelf; and the third, 
containing the Deka river. 

I t  ie noteworthy that thie eubparallel etream-eyetem appear0 to be 
reatrioted to the baealtio oonntry, and to that portion of i t  whioh baa 
been longeet under dieeeotion. On the east i t  is not maintained by the 
Gwai, whioh flowe approximately northward from an upland of older 
mke ; and on the weet i t  maaes with the Maeui, whioh also appears to hold 
a general northerly oonree, though swerving eastward for a few miles 
above ita oonfluenoe. Probably the prevalence of wt-and-west planes 
of weeknees in the baselte, to whioh I have previonely referred,. baa 

For fuller disoueeion and illustration of the effect of them p l a n ~  on the drainage 
see my previo~ ppe4 Quart. Journ. G d .  Soo., rol. 88, pp 187-192. 
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been the predominant fsator in this matter, ib e&ot beooming pru- 
gredvely greater in proportion to the antiquity of the low-level 

1 

drainage. If this be so, the streerne in question in their present form 
are " subsequenta," and may d e p r t  widely from earlier oonditiom. I 

Though the cartography of the region 0011th of the Betoke gorgeis 
well in advance of that of the northern aide, i t  is yet very imperfeot, 
and, exoept along the route of the new railway, dill depende mainly upon 
the m a p  of thoee great pioneers, James Chapman and Thomaa Bainee, 
publbhed nearly fifty-years ago.' Their mapping of the h t e t a i  t ba& 
shows m o h  detail, and haa not been improved by the interpretation 
of i t  given in recent m a p  (e.9. The B.S.A. Co!e "Rhodesia," on the 
1 : 1,000,000 eoale, sheet 6). $ The lower portion of the htetai is 
named the " Mapako river " on Chapman's map, and the " Makmpo " on 
that of Baines, bnt neither name appears now to be. known to the 
nativee. In endeavouring to revise their reaulta I wae fortunate in ~ 
having the aeeietenoe of the late Mr. Qreer, whom knowledge of the' 
native tongue wea essential to my objed 

At Makwa (Wankie's drift) I was able to identify ."Logier hill," the 
site of Baines' dieestrous encampment during hie attempt to build b a t s  

I 

in which to navigate the Zambezi (eee Fig. 18). We were guided to 
this place by two old natives who mlleoted the oiroumstsnwa well, 
though they oodd only tell of two white men thereJabomani 
(preeumably Chapinan) and Jantoni (Anthony, the young Boer)--and 
did not seem to remember a third. 

The stream-bed we& of this kopje, dry at  the time of our vieit, ahown 
as Logier river on Baines' map, known to the nativee ea the Gongobnjo. 
The view reproduced in Kg. 16 (p. 284) looks aoroes the delta of this 
tributary. Our route followed up this stream-bed for 2 or 3 milea, 
and then cromed a broad high-lying mnd-bult, from whioh we hoemded 
steeply into the valley of the Matetai about 4 miles above ita oonfluenoe, 
where i t  has a eomewhat wide floor, not far above Zambezi-level, and ie 
lined with alluvial terraces, cultivated by the natives. According to 
Mr. Greer, the name of the river, to be in keeping with the native 
pronunciation, ahould have been t d t e r a t e d  " Mateei " (which would 
also have served to distingnieh i t  from the northern Matetai, a feeder of 
the Kalomo river). But an the latter spelling haa been adopted ofioially 
for the station and poet-ofice where the railway crosaea the river, i t  will 
now stand. 

On our westward march from the mouth of the Metetai we roee 

J. Chapman, ' Tmvelu in the Interior of South AM- ' (London : 1868): lrnd 
T. Baineu, 'Exploration in South-Weat Afric*' (London : 1864). 

t Spelt " Matebie " by Ch.pmsn, snd " Mabibie " by Ekhw. 
f Publiehed by E. Stanford, London. 
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quiokly for about 450 feet to a wide spar of the plateau, and then M 

rapidly deeoended into the broad deep valley of an important eeat- 
flowing feeder of the Motetsi, wKoh we followed up for two daye to ita 
hesd. In the lower part of fbie valley, the river (whioh at the end of 
July still maintained a etrong flow of water) is known to the nativea ae 
the Lnkungnli; bat the dry atream-bed on the undulating plateau that 
we followed during the eecond day ,wes called the Jambeei. I am a 
little unoertain, however, whether this watemourae oonetitated the 
main head of the L h g u l i ,  or whether it is one of the branohea. 

There can be little doubt that the Jambezi-Lukunguli ie the etream 

ma. 18.-THI~ ZAMBEZI B I ~ B  AT L I ~ A  (WIHKIE'~ DBIPT), wrni LOO- 
HILL RT T B E  BACKOBOUND. 

indioeted on the mape of Chapmen and Beinee ae tbe Myatambeei. Ita 
oontinuanoe eaatward wsa left aomewhat unoertain on their m a p  ; but 
it wan supposed to flow independently to the k b e g i ,  and to have its 
oanflnenoe a little to the northward of that of the Matetai. From a 
view-point a t  the month of the Matetai I eew a eide-valley in approxi- 
mately the poeition of the euppoeed oonfluenoe of the Myatambeei, but 
thin muat belong to a etrenm of the short d i o t  type, and not to the 
Lukunguli, for the latter river joins the Motetsi 10 or 15 miles ahove 
ita month. On the B.S.A. Co!s map the Myatambeei is rightly ahown 
as a feeder of the Motetsi, but, presuming i t  to be the Lugungnli, ita 
oourae is quite inooneotly repreeented. 
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Like all the larger aouthern streame, the Lukungdi he& on the 
plateau in wide grassoovered loam-flab, whioh form a rhdow basin 
bounded by higher foreeted wd-veld. On the north thie sand-veld 
eeparatee the beein from the direct Zambezi d r a w ,  and on the m t h  

i t  spreade aoross the enbaidiary watershed 
and oovera a large part of the long dewant 
into the main beein of the Matetai. The 
alternation of loam-flab and sand-bulb, with 

I have elsewhere 
ted by the figure here 

d nomenolature of the 

tariee a h  require reotification, toward which, 
however, I oan oontributa little. What was 

n and Bein-oorrectly, 
ae I think-to be the main stream, remiving 
numerous feeders from the eouth, ie ehown on 
the official map as the Maohumpa river, and 
the Matetai is given an independent aoum 
farther westward. The error hae probably 
arieen from a misinterpretation of o sharp 

railway-orossing, whioh appears to bring the 
river in from the north-weet; but we found 
that another bend toward the oppoeih quartar 

nativee whom we questioned knew the Ma- 
3 chumpa only aa a small epruit, tributary to 

The Chichigumba river of my eketch- 
shown ae the Chinjagumba on 
ap. I t  ie probably the largeet 

of the upper feeden, of the Matetai, end 
indeed appeared to me to be at  leset equal in 
oonsequenoe to the Matetai near their con- 
fluenoe. In direotion and in the featurea of 
ita haein, i t  bears muoh resemblance to the 

Lukunguli, except that the comperatively high level of ite confluenm 
prevents ita valley ever attaining the abruptness and depth of that of 
the lower Lukungnli 

- - - - - - - - -- 

Quort. Journ. Qeol. Soc., vol. 68, pp. 169-170 and flg. 1. 
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On our rapid mthward journey from LukuMn,'e krsel (Jarahn'e 
kraal of the B.9.A. Oo.'e map) in the Chiohigumba basin to the head cd 
the Deka valley, we oroeeed the Matetai river not many milea below i l  
heed. Here i t  had no definite valley, but was merely a triokling atream, 
with long narrow water-pooh, oon0ned by low banke on an open plain. 
Some of its little feedere, however, have exoavated irregular valleys in tbe 
higher country to the eouthward, where flat-topped ridges rise against 
the sky-line. 

The broad high etrip of tree-oovered and-veld, called by Chapman 
the Lg High lend of Boomka," that lay aoroee our route between the upper 
baein of the Matetai and that of the Deka, may be regarded ae 8 northern 
epur of the Kalahari that hae not yet been broken up by the tributary 
drainage of the Zambezi eyetem. It holde the oharaoteristio ehallow 
pane or vleye, with no outlet, whioh contain water for a ehort time 
during the wet eeaeon ; and at ita ~outhern edge we paaeed a emall pit- 
like water-hole of the Kalahari type, sunk 8 or 10 feet below the general 
level. The descent from this country to the Deka beein wee very 
gradual, but unfortunately i t  wae night before we reaohd that river, 
and darknwe hid the transition from me. 

The Deka beain, eo far ae i t  liee within :the haalta, is generally 
eimilar to that of the Matetai. Its aouth-eastern side is, however, of 
different espeot, ae R result of the sudden ohange in the oountry-rook 
from basalt to sandstones and aoal-bearing ehalee along the great 

Deka fault ; " * and on thia eide, the valley is fringed with tabular 
kopjee that become relatively higher and more rugged ea the baein 
becomes deeper. I t  appeared to me that the average direotion of the 
Deka river from its headwaters to beyond the Wankie d f i e l d  in 
approximately met-north-eaet, and that i t  is placed too far southward on 
the recent mape, whioh give i t s  north-eaaterly oouree. But my obprva- 
tione were not of a oharacter to enable me definitely to fix its position. 

Coneluding Notee.-A more partioular and looalized desaription of 
the plateau .and of the oouhtry generally along our routae will be 
found in the short itinerary printed ea an appendix to my paper on 
the geology of the region (9. dt., pp. 213,214). I t  may be added that 
the hazarde of the oountry to the traveller are inorewed by the great 
scamity of conepiououe featurea to serve ea ludrnarke where the plateau 
is unbroken, and by the general eimilarity of the ravines where it is 
dieeected. South of the Matehi, however, on the southern aide of the 
Zambezi, and east of the Gwemanei on the northern side, where the 
ground has been more broadly carved away, there are mually hille of 
recognizable shape when a distant sky-line ie in eight. 

The average level of the plateau falls deoidedly toward the Zambezi 
both from the north and from the south, and i t  also einke eaatwarde 

- - - - 

Quart. Journ. Beol. Soc., op. cit., pp. 178-180, and flp. 2 snd 3. 
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until the D e b  is reaohed. Them gradientr probably pertain to ita 
original struoture, but have been greatly eoaentuated by erasion. If it 
should ever be worth planning irrigation on an extensive acale in the 
Zambezi basin, water a u l d  therefore be oonveyed by gravitation from 
above the.Viotoria Falls to the more easterly portion of the plateau and 
its valleya. 

I append a aeries of aneroid reedings taken a t  intervals along our 
route. Though not likely to have muoh value 8e absolute meseure- 
mente of altitude, they will serve aa indimtione of the d a t i v e  levels. 
The weather remained, uniformly plaoid throughout oar journeys-oold 
nights and bright hot days with olear akiee, exoept on three day8 when 
ec#rttered paoks of white oloud nailed up in the afternoon. 

For the photographe with whioh this paper is illustrated I om 
indebted to the kindneee of Mr. F. W. Bykes, and of Miss Louiaa Bhodea 
(aoting as the repreeentative of her brother, the late Colonel F. W. 
Bhodea, who ecoompanied ue on our journey north of the gorp). I have 
alm to thank the Coanoil of the Qeologioal h i e t y  for permimion to 
reproduoe Fig& 8, 11,12, 13, and 19 ; and the Counoil of the British 
Bseociation for the eeme privilege in Fig. 1. 

APPBOX~MATE ALTITUDBB, FROY ANEROID 0 8 9 ~ ~ ~ ~ ~ 1 0 ~ 8 ,  IN THE ZAMBEP 
BASIN ABOUND THE BATOSA &IRQL 

Note.-The b t r amen t  used was a Stanley's 2Finoh aneroid, oom- 
pensated. In the altitude0 given below, the aotual reedingA have been 
edjaeted in aocordenca with fixed love111 on the Bulawayo-Viotoria Pde 
railway at  the plaoes where I could o o m p  these with the reeulte 
yielded by the instrument. The figure0 om be approximations only, 
but the inetrament gave fairly ooneietent d t a  throughout. 

For the following supplementary altitudes I om indebted to the 
offioera of the ahodeeia Railway Company : Vieion'a Fdls railway datiun, 
2994 feet ; Victoria Fa& bridge (d-level),  2876 feet; Ken' riding (on 
plateau north-west of Matetai), 3489 feet; Iltateki rlation, 2804 feet; 
Kahma riding (between Matetai and Deka bridge), 2987 feet ; Dslto bridge, i 
2392 feet; Wankie ukation, 2448 feet; Bulawayo, 4469 feet. 

I wae informed by Mr. Q. 0. Imbault (who had oharge of the oon- 
strnotion of the Victoria Falls bridge) that a measurement of the 
middle portion of the Viotoria Falb by triangulation gave the height as 
357 feet ; the dry-seeeon water-snrfaoe in the gorge beneath the Falls 
will therefore be at  an altitude of 2540 feet. 1 

The altitudes are in feet above sea-level (Cape datum). 
Where the opportunity ocourred, readings were taken at different 

hours, and in these caeee the average ie given, and the number of 
owparate obeervation$ is indioated by the figurea in braoketa. 
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Feet above i Feat above 
I ln-lwaI. 

Victoria Falln . . . . . . . . . .  2900 1 --&% 1 See note above. 
Near mnflnence of Songwi , 1 . . . . . . . . . . . . .  v (6) 2680 1 (2) 8220 : Depth of gorge, 469 feet. 
Mavangu camp ... ...I (3' 2850 

(3j 2430 1 Obimamba cetamtn ... ,, 650 feet. 
Higheet point on mte'b$tween i 

Mamba river and Karamba 1 1 
river . . . . . . . . . . . .  2 7 2 0  

Karamba c u p  and mnflmnoe ... I (7) 2450 I 
Opponite to Namernba oonflnenoe 

(nonth nide of gorge) ... / (2) 2420 
In hollow on creet at muth ride 

of g q e  . . . . . . . . . I  (2) 2280 
AtMatebicoofluenoe ...... - 
Mnkwa (Wankie'n drift) ... I ! (3) 

i 

- 
1630 ,, 820 feet ' (but lem at actual oreat). i 
1590 Depth of gorge, 830 feet. 

1470 
IHO ' ~ s i w  gives 1550 feet 

, for his cem on Logier 
hill: and %oh, 1680 
feet for Wankie's kraal. 

&~ATE'I'BI BA~II (130~0 UPETREAY). 
- 

Locality. 
. . . .  . . . . . .  - .. - - . - . . . . .  - . .  - 

Band-bolt between Oongobu'o river and Matetoi river ... 
Ohesa'r k m l ,  in Matebi vdiey, 4 miler above mouth 
Platean in north an le between Matebi and Lnhnguli dv;; 
Biantetdn -I, in ktllrnn uu valley . . . . . . . . .  
Dambi'r kraal, at head of fukungnli vr;iiey 
Watershed between Dsmbi'r kraal and ~atetc;j;sil&ntaiidn 
Matetd river at ford, 4 milw wwt of Xatetai station . . . . . .  
In north angle betweon Yatetsi and Chitshi be riven ... 
Lnknbirosr kraal (formerly Jaraben'a), C h i ~ g n r n b a  valley 
Matetd river a t  higheat ooroering, near Pandamatenka road ... 
&nth ride of Xatebi barin, near itn head, ~ r t  Matheinon'n ... 
BoomIra sand-bult. betwee* Xatebi and Deka bwinn ... 

Drxr B r e ~ n  ( ~ I U Q  DOWNBTBEAY). 

b l l t y .  I Fed above we-lenl. 
----- ......... ...- 

Upper valley, near Deka . . . . . . . . . . . . . . . . . . . . .  (4) 
Fimt oamp in valloy below Deka . . . . . . . . . . . .  (3) . . . . . . . . .  Bnmbumi camp, south-t dde of DeIrs'ialley \ (2) 
Mtoro'r h l  (between Bumbnni and Ngoni's) . . . . . . . . .  1 (2 . . . . . . . . . . . .  Ngoni'e bul, on low h c e  of Deka r i n r  1 (2{ 
Deka railway bridge (see above) 
Deka nlley at  Rondulm oafluence, 6 n b h  ofkankii'ntati6; 1 
Mnkwa (Wankio'r drift), near month of Dehn river (nee above) '.' I - - -  - - - . - -  . . - --. 



LIEUT. COMYN'S SURVEY OF THE PIBOR BIVEB, 

ONB of the principal upper branohee of the Sobat haa for mme yearn 
been known to be the Pibor, whioh join8 the Akobo from the math a 
littie short of 8" N. let. I t  waa amended a ehort diehoe by Lieut.- 
Colonel (then Major) Mexee in 1898, but, owing to diffioultiea caused 
by the endd, little further waa done to explore ite conrae until, in 1904, 
a suoceaafnl aacent to a point far to the aouth waa made by Lieat. 
Comyn, of the Blaok Watah, in the gunboat Abu glea (apparently the 
ssme in whioh Major Maxae had vieited the river). Lieut. Comyn ham 
sent ne a detailed m u n t  of his voyage, aooompanied by a aopy of hie 
mrvey, which is here reproduced on a maller scale. The following 
notes embraoe the moat intereeting prte of the narrative. 

The amount of sndd appeara to have been l s e  than n d  in Auguet, 

THE PIBOR BIVER. 

1904, the month in which the aacent was began. After pseeing hie 
predeceaaora' fartheat, Lieut. Comyn eteamed acroae a lake-like expamion 
covered with thin sndd, and soon found a clear stream, about 20 feet 
deep, running between banke about 200 yarde apart, orowned with a 
belt of thorny bueh, beyond which lay a large treelese plain, with a line 
of heglig treea (Bakniks acgyptiaca). A herd of elephante wee men, as 
well ee other game, inoluding giraffe in extraordinary numbem, dl 
being very tame. A belt of audd had to be oat through, and beyond 
this the waterway dwindled to from 20 to 60 yarde, though the belts of 
buah were still 100 yarda apart. About 60 miles beyond the mouth 
of the Agwei, traoea of human inhabitante were aeen in the ahape of 
e d e  eheltere about 8 feet high, with fiahing-hketa, eta., lying about. 
Leaving the ohief engineer, Mr. Sharplee, to superintend the outting 



PIBOR RIVER 
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through another belt of endd, Lieut. Oomyn went on in the launoh, and 
game upon inhabitants, who at  h t  deaerted their village, whioh lay 
behind a belt of lmx, and proved to bear the name Nyanabat Bela- 
tiom were at  length eetabliahed, after eome hostile demonatrationa had 
been quieted by the firing of a gun, whioh produoed a great effeat. 
The pebple, who gave their name es Ajibba, seemed to be a strongly 
organized tribe, a t  feud with the Nuere, whom they hold in great 
wepeat wliile despising the Annehs. In appeeranoe they are unlike 
either of these, being more like the peoplea of the western Bahr-el- 
Q h d  The average height seemed to be about 5 feet 6 i n b  The 
young men had their hair arranged like an inverted aoupplate, the 
front portion being cut 05. Aorose the forehead they wore a band 
ornamented with bends, and from tho oentre of the under-lip depended 
about 8 inohea of ohain or thin wire. Binge were worn in the earq end 
on the arms armlets and ringa of ivory, rhinooeroa-horn, and metal. A 
small orrrved stool, whioh alao served ee a heed-reat, wee carried under 
the arm. The wrist-knife end s p m  had their edges e n a d  in 8 h e a h  
of giraffe leather. The older men wore a bowl-ahaped hat of felt, and 
a large tuft of giraffe-t& just above the elbow. In  oonvereetion they 
had a atrange way of arranging their pereone acoording aa they listened 
or apoke, before doing whioh laat they rang a bell whioh they carried. 
The Ajibbe seamed to poaseee a good number of oettle and sheep, .ad 
oultivated duma end tobacco. They appearcd quite ignorant of weaving, 
and nothing resembling 010th waa aeen among them, but their leetber- 
work gave evidenoe of muoh skill. 

Beyond Nyanabek the gunboet ateemed pest a number of villeges 
ooneisting of five or aix h u b  eaah. The bush aoon olosed in on the 
river, but wee wbmerged to a depth of several feet. A hill waa sighted, 
which formed a landmark for many miles. The waterway beoame 
narrow and exoeaaively tortuous, with an almost imperceptible ourrent, 
and at laat b m e  quite olosed by audd, but by caating off the aandal 
(barge), it was found poeaible to force the gunboat through. On 
emerging into a b r d e r  ohannel, the water appeared whitiah, probably 
owing to a storm on the plain beyond. The treea hereebouta ahanged 
from wbbuk, kuk, etc., to little else than tau. More villagee of Ajibba 
were reaohed, but the people ahowed themselves hoetile, though they 
gave the information that the hill above mentioned wae named Atin. 
The ooaree led paat the foot of this, and another mountain waa noon 
sighted. The river broadened into a lake-like expanse, with a treeless 
plain to the north and west, and alightly rising ground to the aoath. 
Fuel was now almost at  an end, but an attempt wee made to push west, 
in whioh &motion the plain wee traversed by a band of light-green grmas, 
with here and there a space of open water. Fortunately, when the laat 
pound of fuel wee being uaed, a wood of tiakl treea, waietdeep in water, 
waa reached, from whioh a freah aupply was obtained by t6ree drys' 
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ORDNANCE SURVEY MAPS. 

FOB larfferoalo map ,  Mr. E. @tenford, 12. IS and 14, Long Acre. W.C., is the hndon  
agent ; there are aleo prorinoial agenb in moet of the important towns of Englnnd, h t l a n d ,  
arid Ireland. F'ublicetions may aleo be ordered through any bookseller. For all small-oaale 
map, Mr. T. Firher Unwia, 1, Adelphi T e r m ,  Londou, W.O., ir the wholeaale agent, n ~ d  
he supplier the varions retail agentr and boakstalls, from whloh thoy can be obtained. 

The following ia a list of the various Ordmnce Survey M a p  of the British Islea on ealo to 
the public, together with the prioeg:- 

rn 1S.7W miles to I-inab h l e .  R h  pel 
on p.pSr. 

1. United Kingdom. In two nheeb, unmounted. Sire 34) x 244 inohea. r. d. 
Price 58. 

Mounted aa a well map, 108. 
Ditto, with monlding urd roller, I&. 

10 milea to 1-inah W e .  
2 Oteet Britain, ~ p v e d .  Printed from a transfer from oopper, lati- 

tude and longtudo not marked. 
(a) Ontline edition in 12 rheeb, water in blue. S h  about 20 x 13 . . . . . . . . . . . . . . .  inoher. On paper 1 0 
(b) Hill rhaded edition in 8 nheeb, with hilh in brown, r o d s  nienna 

and water blne. (Sheeb (1 and 2) (3 and 4) (5 and 6) (7 . . . .  and 8) of thin edition are oombiued.) On paper 1 0 . . . . . . . .  Ditto, on thin paper, folded in cover or unfolded 1 0 
Bheeb rpeaially printed for mounting aa w e  map, together with e title 

rheet and marginal lines. Prim Dr. per eet. 
The above sheeb, mounted on ho lhd ,  to form one map, and bound with 

blne ribbon. Price oomplete, El lr ; or with monlding and roller, 
E l  10s. 

3. Ireland, engraved. Latitude and longitude marked. 
(a) Ontline edition 8 h  ebont 36 x 27) inohea On pnper . 2 G 
(b) Hill shaded edition rinted from a tramfer from copper, with 

hilla in brown, d s  sionaa, and water blna On. paper. . 2 6 
Ditb. Mounted on holland, and bound with ribbon. Price 5r.; or 

with monlding end roller, 10s. 

4 to 1-inah la*. 
4. England and Walea, mgmved in b l ~ k ,  latitude and lo h d e  marked, 

no hill M i n g  or onto- She 224 x 15 i n c h r  %a p a p s  . . I 6 
5. England and W s k ,  engrrrved. Printed from a trenrfer from oopper, 

hilh in brown, r o d  donna, water blne, woodr green. Size 22f x 15 
inohsr. 

( a ) O n p  p ~ r . . . . . . . . . . . . . . . . . . . 1 6  
(b) On thin paper, folded in covw or nnfolded . . . . . . . .  1 G 

6. 800thd, engraved. Printed from a trauafer from oop with water in 
blue, latitnde and l a  tude marked, no hill s h z g  or oonbwa. 
8 h e  18 x 12inoheo. $upper . . . . . . . . . . . . .  1 0 

7. Scotland, engraved. Printed from a t d e r  from copper, hills in brown, 
m d s  n i q  wnter blue, mode green. She 18 x 12 inohes 

(a) Onpaper . . . . . . . . . . . . . . . . . . .  1 0 
(b) On thin paper, folded in oover or unfolded . . . . . . . .  1 0 

8. Ireknd, enpved.  Printed from e tramfer from oopper, with water in 
blue. She18 x 12imher. On paper. . . . . . . . . . .  1 0 

9. Ireland, enpved.  Printed from a tmmfer from copper. hills in brown, 
rmds sienna, water blue, w d n  green. Size 18 x 12 inchen 

. . . . .  (a) On paper . . . . . . . . .  1 0  
(b) On thin pbper, fo id i  in cover or uniolded . . . . . . .  1 0 

10. Corurty and Dietriot a p e  of Greet Britain, oheep edition, rode in 
brown, latitude and longitude marked, on thin paper or folded in 
cover. Innheeta. Unmounted . . . . . . . . . .  &L to 1 0  
Folded in acnw . . . . . . . . . . . . . . . .  9d. and 1 0  

9 miha to I-inoh hale. 
11. En land m d  Welea, photo-etched on cop r. Printed from a h u r l e r  

kom oopper, hilh end 0 0 1 1 ~  in g b w ,  prinoipl made burnt, 
sienna, w d  green, water bluo, latitude and longitude marked. 
She 18 X 12 inches. 

(a) Folded in oover or unfolded. . . . . . . . . . . . .  1 0 
(b) Combined shwb ( v d o w  r i m )  folded in oover or nnfolded . 1 6 

New reriea in large sheeta Siee 27 x 18 inches. Folded in cover or 
unfolded . . . . . . . . . . . . . . . . . . . . .  1 6 

.bet. 
Mtd. on 
Ilnen. 
8. a. 

1 6 

2 0 

1 6 

1 6 

1 6 
2 0 

j 9 0 12.*8cotland, photo etohed on copper. Printed from a transfer from oopper, ' 
hilla and contours in brown, prinaipl r d s  burnt sienna, woods green, 
water blue, latitude and longitude marked. Size 14 x 18 inches , 1 6 1 2 0 

Publioation in progrem. I 
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2 ORDNANCE SUBTEY MAPS. 

. . .  inoovera. 
m. Ire- oatline, not co~to& i'n I;&,ieiitn;le'anh ik&&ae' mhr1;8d: 

W l 8 x  l 2 h h e r .  On per. 
21. mtto, outlioe, not a n t o d i n  b h k  & L i e  Ad G d t u a e  'rnLk4 

rhowing county, rural, urban, and m n t y  borough bonndarier in red. 
Sii 18 x 12 inohw . . . . . . .  

2%. mtto, W h d n r e d  in &k, laktnde and longitude 'kkk' 8i 
18 x 12 i d e a  On pper  . . . . . .  . . .  

$8. Mtto, h u h  haohured in b r o m , ' z  ei'enna, water blue, green, 
latitude and longitude not marked. sire I8 x 12 haher. On thin . . . . . . . . . . . .  paper, either flat or folded in cover 
Combined eheete . . . . . . . . . . . . . . . . .  

24. Oombined lrupr of cueu round aerteln large toma, or other mean, mod 
ma the New For& and Lake Dirtriot, and ubhhed in various f o m  
and isem. Thew ma mually show ontlyne and -tour in b h k  
~ n d  mdr in brown. El'n b e e r  mmonnted or folded . . 18. to 
In oarer . . . . . . . . . . . . . . . . . .  la .  6ti. to 

(Clneh aO8.k 

s. Q m t  Bdtnin, wntar colonred blne or bask lined, conbum In bl* 
latitude and longitnde markd 
Heli&wgraphed or photdnoogr8 hed. Biw 18 X 12 inoher . . 
Engraved or photorin-phd ("%em mot pnbhhed in q-r . . . . . .  rheeta). Sire 86 x 24 imhw 

M. Irgland, engraved or h e l i ~ i n ~ ~ r e ~ h e h ,  -toon & blabk,' 1;tithd; . . . . . . . .  .nd longitude not marked. Sue 86 x 24 mmbw 

A hala 
87. H- ruled or atippl& in b h k ,  water blne or b k  IIued, latitude and 

longitude not marked. She 38 X 2% fnoher . . . . . . .  
88. ~ o n e e r  red, rater blne, roada brown, latitude and longitude not m a r k :  

Unrevimgd editions only colonred in this form. Sire 38 x 25) inoh-. 
From L. Bd. to 2&., ~ooording to the amonnt of donring. Thb 
form is gradually being mnpmded by 26. 

Town wm. 
de, hounw mlod or rtippled. 8ire 88 x . . . . . . .  

&tto, h0.r red. water blue, rod. brown. 81s 88 x !U1 inoha  &m 
L. a. to la., m r d i n g  to the amount of colonring. Applier to a- 
revbad only. 

81. 5-feet d e ,  houea stippled. Berl.ed. Sise !M x 24 inoher . . , . 
Index mpr 

32. Indemm to the rheetr of the 1-inch wale map of E n g h d  and wale+ 
Sootland, and Ireland, eoale 30 and 27 mil- to an inoh. about . . . . . . . . . .  18 x 13 Lnohen . . . . . . . . . .  

88tIndex to the sheeta of the ginoh wale map, pariaher oolonred. . . . . . . . . . .  Englmd and Wales Sire 18 x 12 inchee . . . . . .  Sootland. S i i  24 x 18 inohm 
34.tIndex to the rheetr of the 1 : 25b0 soale map, p'aribbk bi0&, 

E u g h d  and Waler. Size 18 x 12 inoher . . . . . . . . . .  . . . . . . . . . .  800tland. Sire !24 x 18 inohea 
85. NOO. 113 ~ n d  84 are identioal with Nor. 12 and 16, but mth 0d-i line; 

added, ~rinted on thin pper, and colonred to ehow oivil p a d h a  
-- 

Publiation in progrer. t Publication stoppeti. 

-pcr%!:o 
h w .  

1-beh 8ede. 
13. England and Wale+ outline, oontonm in b h k ,  latitude end longitude a. a. 

marked. S h l 8 ~ 1 2 i n o h e a .  Onpa r . . . . . . . . . .  1 v 
14. England and Walea, hills hnahured in f&mn, latitude and longitude 

marked. Sire 18 x 12 incher. On peper . . . . . . . . . .  1 0 
15. Ditto, hill8 hsahnred in blaok, latitude and longitude marked. Sii 

18 x 12inohea. On paper . . . . . . . . . . . . . . .  1 0 
16. Ditto, hilla heohured in brown. contonn red, roedr riennq water blue, 

wood# green (on reviaed edition). mrrgnetio variation shown, latitude 
and longitude not marked. Size 18 x 12 inohea. On thin paper, 
either flat or folded in cover. Single sheeta . . . . . . . . .  1 0 . . .  Oombined mheeta . . . .  . . 1 6  

New Series in large rheeta. sire 2.7 x 18 inchke. ~iaior'foided in corer 1 6 
17. Baotland, outline and contours in blmk, latitude and 1ougi:nde 

marked. Sim 24 x 18 inohea. On p p e r  . . . . . . . . . .  1 6 
18.*Ditto, hilla heohured in b n m  or blsak, with blaok oontonm, Wihrde 

and longitude marked. S i i  24 x 18 inohen. On paper . . . . .  1 6 
IO.*Ditto, hilla hsahnred in brown, contonra red, roads sienna, water blne, 

woodr green, megnetio variation rhown, latitnde.and longitude not 
mnrked. Size 24 x 18 inohm. On thin psper, olther flat or foldecl 

W n .  
a. IL 

1 6 
4 0  
2 0 
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hard work. The wood waa alive with birds, mostly b led ,  and of the 
Rize of large duoka, produoing an extraordinary speotaole. Vwy soon 
afterwade the increasing ehallowneaa and the thiok gram made further 
pro- in the gunboat impoemble, but having righted a forest in the 
dietanoe, Lieut. Comyn started for i t  in the Hhlop boat, and when even 
thin oould be poled no farther, did the last few milea by wading. The 
boat wee onoe more W e d  at nightfall, and wee only found t h a n b  to 
the precaution whioh had been bken of tying a sheet to the meet. The 
wood whhh had been reaohed, ooneieted of enormous haglig treee, and 
oontained many bide' neata, but the egp--of the eiee of a turkey'e- 
some of whioh were boded and eaten, proved moat unpalatable. 

During the return voyage the hill Atin wee olimbed, and from ita top 
the m u m  of the river oould be t r d  for milea I t  appeared to lie in a 
belt of bush, but to be nowhere joined by any other etream. The'hill 
wee oompoeed of e red and blaok granite. The Ajibba in ita neigh- 
bourhood deolared that their tribe extende to the Abyssinian hills, and 
that they oleo dwell on the Agwei Progreee down-stream wee oom- 
paratively easy, and on reaohing the Agwei, Lieut. Comyn deaided to 
explore i t  in the launch. Within the mouth he found i t  a fine river, 
18 feet deep, and running for the moet pert between banke several feet 
high. Some belte of sudd had to be negotiated, but only one seema to 
have caused serious trouble during the eecent, though the di50dtiea 
were aomewhat greater on the return. On the banks bush and plain 
alternated, with some fiae treea, but a t  one part the oountry wee flooded. 
Giraffe mere seen, and many egreta and other birds. One of the orew was 
wounded by a orooodile, and on d i n g  a solid m w  of sudd between 
high banks, Lieut. Oomyn wee foroed to turn, reaohing the steamer aftor 
an abeence of three days, and proceeding at  onoe to the Neeeer poet, 
where mnoh-needed euppliee of flour, rim, and eugar were prooared. 

DR. RICE'S EXPLORATION IN THE NORTH-WESTERN 
VALLEY OF THE AMAZON. 

By Chlonel GEORGE EARL OHUROH. 

BSTH~EEN the Rio Negro tributary of the Amazon and the Andee ie one 
of the moet intemting and unknown regions of South Amerioe, replete 
with uneolved geographioal problem. I t  is traversed by numerow 
great rivers, whioh have their aouroea on the eastern elopee of the 
Cordillera aouth of BogotB. Some of them streame have been par t idy  
although rudely explored. I have oalled eepeoial attention to thie vest 
area of country in my 'Desiderata in South Amerioan Exploration,' 
p~bliehed by our Royal Geographioal h i e t y  leet year, es offering a 
eplendid field of geographical etudy for some hardy and adventuroue 
explorer. My friend Dr. H. Rim, a graduate of Hervard Univereity, 
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h~ found the h i t  too alluring to reeist, and, a t  hie own expense, is, 
with rere oourage and intelligenoe, now unravelling, aa i t  were, the 
oonfusion that exists regarding the sources of the Cueviare, the 
Ynirida, the Rio Negro, and the Uanpes. The following letter, whioh 
I have jnet reoeived from him, will give a faint idea of the magnitude 
of the work to whioh h e h  devoting hie energies end resouroes :- 

La hl, Bio Guaviare, Colombia, November 5,1907. 
" MY DEAR COLONEL, 

" There is a w o e  just starting for San Martin, sad I take 
this opportunity to send you a line. I reaohed Unilla September 
29, whioh river is the north branch of the Uaupee. I was there a 
month, and I returned here in order to p l m  the source of the river 
Ynirida, whioh is eight days to the eeet of hew. The Rio Negro 
rises in the hills just qouth of Puerto Altnro, whioh is at the point 
whero the Rio Ariare debouches into the Guaviare, five honra above 
here by canoe, and h m  where I started through the Tega de Caqueta 
to the U a n p .  I am returning there to-day or to-morrow for more 
obeervetione, and also to study the hills more oarefully, aa I think that 
they are the remnant of coast-line of the anoient Amazonian sea, the 
evidenoe of whioh I shall submit to you later. I return soon to the 
Unilla, and thenoe deeoend to the river Itilla, stay thew awhile, and 
then go down the Uaupee very slowly. 

"The m l l e d  Vega here is a dense forest, rioh in rubber, and 
watered by hundreds of caTnoe (natural wa le ) ,  whioh contribute to the 
difaoultiee of travel. 

"I have aoquired a vocabulary of 100 words or RO of Carigona, 
Huilota, and Anagna Indians, and have a great fund of thinge to tell 
you when we meet. 

'@ I enologe two maps whioh I have jnet drawn, very hastily. They 
are not to acale, but may give you an idea of how things are situeted 
here from a oartographid point of view. 

'' I am going very slowly, studying everything oarefully, and coming 
only to conclueions after long meditation. If I am in doubt about 
anything, I return to work over i t  again. I have compared Brooa's 
male of oolour with every Indian I have men, and they are a light 
brown-yellow or dark olive invariably. The eyes are markedly 
Mongolian, and the faoe broad and flat, and many pointa to make ne 
think them having migrated from elsewhere, but the more I see of them 
the more I am convinoed that they are the produot of the soil here, the 
same aa any long-isolated organism. I have followed up their religion, 
eta., and all theee points you shall have later. 

Youre sincerely, 
lb HAMILTON Rrm." 

Up to the present time, the river Unilla has been mapped as a 
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branoh of the Guaviare affluent of the Orinooo, according to the explora- 
tions of Crevaux, but Dr. Rice makes i t  the north branch of the Uaupes, 
tbns extending the drainage basin of the Amazon to within about 90 
geographical miles of the city of Bogoth. Wallace, who explol.ed the 
lower Uaupes, a great western branch of the Rio Negro, was " strongly 
inclined to believe" that the Ariari and other rivers credited as sources 

BOUGH BKIGMH-MAP TO ILLUBTBAT~ DB. a. BICE '~  EXPLOBATXONS IN THE 
NOBTH-WEST AMAZON BEOXON, 190'7. . 

of the Guaviare, were in reality those of the Uaupes. His suppoeition 
was inoorreot as regards the Ar i~r i ,  but as to the Unilla is confirmed 
by Dr. Rioe.* 

I t  seems that Dr. Rice is now about to complete the exploration of 

* Dr. Kooh of lterlin, who in 1904 aaoended the Uaupea farlher than any of lib 
predecessors (Zeibclrrt)l, Berlin Geographical hciety,  1906, pp. 89-91), found it still 
an imposing stream in 71" W. IIe was told that four days higher up it wns formed by 
the junction of two streams, one from the west, the other from the north, which would 
seem to be the Itilla and Vnilla of Dr. Bioe. Dr. Kooh nays that the Umnnss, a tribe 
of Carib stock, mom over this region. The Unilla of previoun maps is, it ahould be 
noted, the stresm shown in our sketch-map as joiniug the Guariare just west of 74O. 

No. 111.-MARCH, 1908.1 Y 
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this river, a n d  w e  cannot bu t  wish h im every suooees in hie dangerous 
b u t  extremely important  task. I n  his letter,  above quoted, he mentions 
a tr ibe of Indians, t h e  Anaguas, b u t  I a m  not  q u i t e  sure  whether  t h e  
word commences wi th  A o r  0. It may be Omaguas, which would make 
them a fragment of t h e  race of this  name which onoe occupied suoh a 
vast  region on t h e  upper Amazon a n d  t h e  rivers of Ecuador. If eome 
of them are still found a t  t h e  heed water^ of t h e  Guaviare, it is interest- 
ing to ethnologists. 

REPORT OF PROGRESS IN THE INVESTIGATION OF 
RIJERS.' 

By A. BTRAHAN, So.D., F.R.S. 

THIS investigation was commenced in 1906 by aid of a Government grant of El50 
per annum for three years, supplemented by a grant of S50 by the Royal Geo- 
graphical Society. The object is to ascertain- 

(a) The discharge of rivers in winter and summer, and the total annual dis- 
charge. 

(h) The suspended and diesolved impurities in wet m d  dry perioda, and the 
total amount carried in the year. 

(d) The rainfall in diKerent parta of each river-baein. 
(e) The area of each b i n ,  and the elevation of different palb of it. 

( f )  The area occupied by calcareous and non-calcareous formatione, end by 
pervious and impervious formationa. 

At my invitation, Dr. A. J. Herbertaon and Dr. H. R. Mill joined me as a com- 
mittee, the latter undertaking to furnish recorda of the rainfall. Subsequently, Mr. 
N. F. MacKenzie consented to become a member of the committee, and to give the 
benefit of his wide experience in gauging rivers and canals in India 

The comlnitteo have had also considerable assistance from Mr. E. F. Elton and 
Mr. H. 0. Beckit in many branches of the work, more especially in levelling, 
sounding, and measuring river-channels, in tracing water-partings, and in the 
computation of areas. 

To Prof. W. H. Lewis, of the Albert Memorial College, Exekr, the committee 
is indebted for periodical examinations of the suspended and dissolved impurities in 
the Exe. 

Work was commenced on the Exe. .The Exeter City Council, in reply to a 
letter describing the nature of the investigation, promised aeaistance in every possible 
way as far as it  related to this river. A gauge, furnished by the committee, wee 
fixed by Mr. Thomae Moulding, the city surveyor, at Exeter quay, and is being mad 
daily by on0 of his st&. The river is here confined to a single channel of fairly 
uniform broadth and depth, and seenled suitable for determinations of volumo. The 
channel was therefore sounded for a measured length of 100 feet, and velocity- 
observations have been made ae frequently as powible. A record of floods since 
1866 Iian been kept at a boat-house close by. By levelling from the flood-marks to 
the gauge the committee hss been able to add this record to its recent obeervations. 

* Research Department, November 15, 1907. 
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About 6 miles above Exeter, the Exe receives the Creedy on it8 right bsnk, and 
the Culm on its left bank. Gauges have been erected on both of these rivere, and 
on the Exe above the confluence, and are being read daily. Velocity-coursea have 
been meaaured on t t e  Creedy and the Exe close to the gauges, and observations on 
the current have bean made whon practicable. The c o m e  on the Exe seems to be 
satisfactory, but that on the Creedy may have to be changed, inasmuch ae flood- 
miter of the Exe may under certain conditions run up the Creedy as far an the spot 
aeleoted. The Culm presents considerable difficulties, for when in flood it spreadn 
over a broad alluvial flat and fille a number of temporary channels. The bent 
method of dealing with this stream is still under coneidoration. In the mean time 
the gauge is read daily by Mr. Charlee Qray, engineer to the Silverton Papor Mills, 
who has kindly also consented to collect samples of water periodically. The Croedy 
gauge wsa fixed and ia read by men in the employment uf the city surveyor. 

The rate of p a a g e  of floods down the Exe beiig smatter of interest, the readem 
of the gaugee have been instructed to make hourly observations when a rapid altera- 
tion of level ie taking place. With the eame object in view, a gauge hae been 
erected in the Exe n&r Dulverton, about 22 milee above Iheter. T h e  gauge was 
fixed by K i d  permimion of Mr. T. F. Tracy at hie Exe Valley Fiehery, and is being 
read daily and hourly when desirable. 

The water-supply of Exeter ie taken from the Exe between theee upper gauges 
and Exeter quay. The amount taken is known, and will be allowed for. Tho out- 
flow of t h e  rivera above their confluence, with the amount added, should approxi- 
mately qd the outflow a t  Exeter quay. 

The obeervationr m d e  m far by Prof. Lewis have shown that the aimount 
of matter carded in suspension by them r ivm when in normal condition is 
extremely smdL Half a gallon of water does not yield snfficient material to weigh, 
and preparations are k i n g  made to collect larger quantities. No opportunity hee 
yet arisen of examining the water of a high flood. 

During violent floodr EWI~ and gravel u e  rolled along the bottom. No reliable 
method of determining the amount rolled hm ever beem devised, but, in the ceae of 
the Erg :the committee hope to get a eatinfactory eatimate by aid of the city 
surveyor. For some yeare gravel haa been dredged from a reach above Exeter in 
just s d c i e n t  quantity to keep the channel a t  a constant depth. A record of the 
amount dredged is promised to the committee. 

The areaa of the Exe besin above Exeter quay, and of th<Creedy, Exe, and Culm 
b r s i  above the upper gauges, are being memured on the 6-inch m a p  by Mr. E. 
F. Elton. This n e d t a t e d  an examination on the ground of much of the water- 
parting by Mr. Elton and Mr. Beckit, i t  having proved to be impossible to deter- 
mine the w i n g  with sufficient accuracy on any exieting map. At the aame time 
computations of the a r w  above end below certain altitudes, and of the areas 
occupied by variow geological formation& are being made. 

The Medway having been canelieed, ita flow is controlled by sluioee and affected 
by the working of locks. O d o d  bbaervations on the water-level or on the 
current are thorefore useleas, and attempt8 are being made to obtain a continuous 
record of the water-level a t  two spote about 14 mile apart. For this pur- 
pose two water-level recorders, worked by clocks, have been eetabliahed, one by 
permhion of Mr. W. E. Martin in hia garden in Meidtone, the other by permission 
of Mr. BPndall Mercer in hie boathouse near Allington lock. The relative level 
of the gauges is W i g  determined, and the capacity of all parts of the channel 
between them will be m r t r i n e d  sa m n  M practicable. 

Y 2 
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The committee is also making arrangements for the wllecting and examining of 
samplee of the water in the various conditions of the river. The amount of nuapended 
matter carried by the Medway appears to be far greater than that carried by the 
Exe, and great importance ie attached to the obtaining of reliable date. 

The committee desire to express their obligation, not only to the gentlemen 
named above, but to the Lower Medway Navigation Company. By permission ol 
the chairman, Mr. John Arcoll, the site waa prepared for the lower gauge by the 
staff of the Navigation Company, under the superintendence of Mr. John Rose, their 
luck-keeper at Allington. 

I t  ie to be regretted that considerable irregularitiee in the clocks have delayed 
the commencement of a continuous record. Detection of the cauee of error necea- 
sitated frequent journeys to Maidstone, and in this the committee are now receiving 
the assistance of Lieut.-General Charles Strahan, B.E. 

The hvern is a river which it will be desirable to investigate aa soonaa possible. 
Some years ago the flow at Worcester wan determined with great accuracy during a 
period of several months by Mr. G. F. Deacon. The committee contemplatee the 
erection of ,a gauge at  Worcester, and periodical examinations of the water under 
various conditions of current. Mr. Deacon he8 kindly consented to allow the pub- 
lication of his results in connection with such obeervationa as may be made by the 
committee. 

It will be denirable, also, to investigate a river which drains a chalk area, such 
p i b l y  as the Salisbury Avon, with a view to ascertaining the effect of so 
absorbent a material an chalk on the relation of rainfall to flow+ff. 

In wnclueion, the wmmittee desire to call attention to their urgent need for 
volunteer observers. Velmity obeervationsehould bemde'aa frequently ae possible 
during the rainy wasona The courses having been meaaured and staked oaf the 
actual obeervatious are eaaily and quickly mada Travelling to the spot wnetitutee 
the most serious part of the work, but in all cases the courses have been selected aa 
far an poanible with a view to their awsaibility. In all other branches of the work, 
also, further assistance ie urgently wanted. Rainfall observers in the upper parts of 
the valleys of all the rivers named could render useful services, and more rainfall 
observers are required in the case of the 8alisbury Avon in particular. 

KOTE ON IdEABUBENENT OF AREAS I N  THE E,XE BASIN. 
By E. I?. ELTON. 

THE geology of the Exe basin having h e n  put upon the 6-inch map, it was 
newawry to insert the boundary of the basin. This waa genernlly fixed closely 
enough by the data of the map; where these data were insufficient I walked over the 
ground, and thus put upwards of 70 miles of watershed on to the map in the field. 
In one case the observed line differed from what the map suggested by a plot 
of some 200 acres ; this was exceptional, but the aggregate change was consider- 
able. This suggesta that watersheds would be an interesting and userul addition to 
the Orduauce.mal~s. 

The baniu requires 133 shoets. These vary rnuch iu dimenaionn. Of the fifty- 
four measured up to the present, only four have both dimensions correct. The 
variations range from 0.01 foot of shrinkage to 0.012 foot of stretching. As I am 
using an Atnsler'e plauimeter with an adjustment for sucl~ variations, they do not 
add materially to the labour. 
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The measnrelnenta are checked as each sheet is finished. The error is in 
the fourth (rarely tho fifth) figure, wl~ioh, considering the otber elpmeate involved, 
appears to be a satisfactory result; and this error distributes over the various 
sections of tho sheet in proportion to their area. 

NOTE ON THE MEASUREMENT OF DTSCHARBES OF 
THE EXE AND MEDWAY RIVERS. 

THE di~charge of any channel is given by the area of its crosa-section multiplied 
by ita mean velocity. The area of the section is got by direct measurement, and 
the problem that preeente itself is therefore the determination of the mean velocity. 
Thin may be arrived at in varions ways, of which the most usual ore- 

From velocity-rod observations, 
From current-meter okervations. 
From surface velocities. 
From the slope of the water-surface. 
From velocities a t  different deptbs got by nub-surface floats. 

The velocity of a floating weighted rod reaching from the surface nearly to tho 
bed i~ found, by experiment, to be for a11 practical purpues the mean velocity of 
tho vertical plane in which it movw, and velocity-rods are almost universally nued ir. 
India for the measurement of canal discharges. Unfortunately, river-beda are, as n 
rule, too irregular to admit of their use. 

Under favourablc conditions, the current-meter may be expected to give good 
renults, but the men on whom we have to rcly for the obsemations have hnd 
no previous experience in its ,use; nnd, npart from this, the time occupied by 
current-meter observations is fnr greater thun we could expect them to place at  
our d i sp~a l .  

I t  wns therefore decided tbnt, whenever possible, the mean velocity uhould 
be calculated from obuerved surface vnlocities, uning a coefficient or reduc,tion 
multiplier. The coefficient varies with the rugosily of the channel, a term which 
includea all obstructions or irreglilnrities which interfere with the free flow, and 
it also variea with the hydraolic radius of the channel. The coefficient is therefore 
not constant even in channels of the name rugosity, nor in the eame channel for 
different gauge-readings. 

In selecting a coefficient for reducing surface velocity to a mean velocity, we 
fortunately have accurate dnta at  our dispoeal. For Inany years Indian irrigation 
engineers have experimented on the relation between surface and mean velocities, 
nnd on these experiments are b e d  tables of coeficients which are accepted 
as correct for all puqnxes of discharge calculation. Indeed, some irrigntion 
engineers consider that surface-velocity observations give results even more reliable 
than those obtained from velocity-rods. 

The difficulty in the method lies in the proper deternlimlion of the rugosity 
of the channel. This is a matter of expert knotvledge, but is coinprstively muy for 
any one who has had experience in this method of measuring discharges. 

Meueurement of the uurfuce velocity prenents no dificulty. The rivcr is 
divided into longitudinal sections, and floats are run over a mensured distanw, 
~rsually 50 or 100 feet, the time of passage being noted. The menu of sevcrnl runs 
is taken for each section, and tho length of run divided by the time of passage giveu 
tho wnrface velocity of the section. 

Having ohtalned a series of mercsured discharges for vnriou~ gange-rending$, 
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a dischargetable is drawn 'up by interpolation, due allawanca being made for 
the variations of the coefficient owing to the altered value of the hydraulic radiua 
The above is the method adopted for the Exe and i b  tributariw. 

On the Medway, which is canalized, the conditions are different, and 8 gauge 
reading given no indication of the volume of water passing down the river, as 
navigation depth is maintained by manipulation of the lock-eluices, whatever may 
be the discharge. It was therefore decided to calculate the discharge from the slope 
of the water-surface, the dope being got from two gauges at a known distance apsrt, 
with their zeros fixed at known levels for comparison. As the oonditions govern- 
ing the surface slope are continually altering, it  in neesatup that the gaugw should 
be aell-recording. 

Given the dope of the watar-surfam, the mean velocity is got from the exprea- 
8ion v = Cm, where R is the hydraulia radius, and I is the fall of the water- 
surf- in unit-length. C in a coefficient which varies with the rugosity, surface 
slop, and hydraulic radiua The equation for C which it is proposed to use is the 
well-known formula of Kutter, which is based on the experimental investigations of 
Kutter and Qanguillet- 

where N = Kutter's coefficient of rugosity. 
Calculat io~ based on thin somewhat formidable expression are much simplified in 

practice by the urn of hydraulic tabla, euch as those of Higham or of Jackson, in 
which values of C are worked out for channels of various sicee, slopeq and degraee 
of rugosity. Intermediate values to suit existing conditions can be obtained by 
interpolation between the values given in the tRhlea 

As in the case of the Exr, the selection of the proper ooeffiaient of rugoeity is the 
difficult part of the problem. The most autisfaatory method will be to meaaure one 
or two discharges by the surface-veloclty method, and from them calculate the 
appropriate value of the coefficient, which will then be applied to the surface s l o p  
from the g u g e  records. 

Aa regard8 the probable accuracy of the aelected methods, it  hae been found 
by actu+l experiment on Indiin canals, that aurfaca velocities give discharges vary- 
ing by not more than half per cent. from those deduced from velocity-rod 
obsewations. 

The surface-slope method of calculation is more adversely affected by an error in 
the estimated value of the coefficient of mgosity, but if the appropriate coefficient 
for the Medway be determined by measurement of surface-velocity discharges, the 
error is not likely to exceed 1 per cent. 

ON T H E  OBSERVATIONS O F  RAINFALL. 

B y  HUGH ROBERT MILL, D.80. 

THE voluntary rainfall observers in all parts of the country furnish data which 
make it m y  to produce small-scale mnpa showing the monthly or annual rainfall of 
the British Isles ae a whole with considerable aocurscg; but when mmparativdy 
small areaa are dealt with on r large acale, the chance diirihnt.ion of obaervera often 
fails to allow a satisfactory mnp to be drawn. I have accordingly endeavoured 
to enlist the servicee of new observers in the Exe and Medway valleys, rco an to fill 
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up the larger gaps and make it poeeible to determine the volume of rainfall of 
any year or month with considerable accuracy, and that of any day with fair 
BCCureO y. 

There are now at  work in the Exe valley or on its margin, sufficiently near the 
watershed to give useful indications, fifty-four observers of rainfall, moat of whom 
keep daily records. In the Medway valley the representation is equally good, 
and it was only found necessary to supply rain-gauges from the funds of the 
committee to six altogether. 

The comparison of rninfall with stream-flow will involve considerable difficulty, 
as the general fall over the whole valley on any one day cannot affect the stream at 
the point where it is gauged at the same time. I t  will probably be found necessary 
to diecuss heavy localrains in different par& of the basin in some detail, in order to 
rrscartain how soon tho rain finds its way down the stream, and to be guided by the 
result in carrying on the more general diiuasion. I t  is desirable to wait until a 
considerable number of heavy falls have occurred within the period of the river 
gaugings before proceeding to make this comparison. At present the accumulation 
of data is proceeding in a satisfactory way. 

OBSERVATIONS OF GLACIER MOVEMENTS IN THE 
HIMALAYAS. 

WE quote below, with a few omissions and additions, the Introductory Report 
furnished by Mr. T. H. Holland, F.R.S., Director of the Geological Survey of India, 
to the detailed descriptions of the work recently carried out by his officers 
in the observation of the movements of Himalayan glaciem. 

In 1906 Mr. D. W. Freehfield, on behalf of the Commission Internationale dee 
Qlacier~, drew the attention of Lieut.-Colonel 8. G. Burrard, F.R.~., Superintendent 
of ~r i~dnometr icsl  Survrye, to the importance of recording data for determining 
the secular movemente of the principal Himalayan glacien. As the work required 
the co-operation of all officere and private travellers likdy to v i ~ i t  tho glacier 
regions of the Himalaya, Colonel Burrard referred the question to the Board of 
Scientific Advice, and, on the recommendation of a sub-committee compoeed of 
alone1 F. B. Longe, R.E., Surveyor-Qenersl, Dr. G. T. Walker, F.R.s., and myself, 
the Board agreed on a system of observations, recommending that the distribution 
of the necessary information and collection of data should be under tbe control of 
the Geological Survey Department. The propoeala having received the sanction 
of the Government of India, the firat step in the investigation was taken by the 
deputation of five Geological Survey ofticers during August and September, 1906, 
to make a preliminary survey cf the principal glaciers in the Kumaon, Lahaul, 
and ~ a a h m i r  regions. 

" Altogether twelve glaciers were examined, as follows :- 
" Kashmir Begion.-The Barche and Hinarche glaciers in the nagrot valley ; 

the Minapin, Hispr, and Tengutas glaciem in the Nagir State: and the Havana- 
bad glacier in Hunza. These six were mrpeyed by Mr. H. H. Hayden. 

Lahau1.-The Bara Shigri and Sonapani glaciers were examined by Messre. 
H. Walker and E. H. Paecoe. 

" Kumaon.-The Pindari, Milam, Shan Kulpa, and Poting glaciers were Bur- 
veyed by Meesm. Q. de P. Cotter and J. C. Brown. 

- -  

* 'Records of tho Geological Survey of India,' vol. 85, perfs 3 nnd 4. 1807. 
London : Mesers. K. Paul, Trcncb, & Co.; Calcuttn: C;eologicrrl Survey OfBw. 
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"In all cases planetable sketcbes were made, showing the exact positions of 
the ice-caves with reference to poinb cut and painted on rocks in the valley, es well 
aa with prominent and nnmistakable peaks in the vicinity. In Bome casee cairns 
were built over the marks, and in the Kashmir area these were placed in charge of 
the nearest village headmen. The cairn built near the Mihm glacier wea placed 
in charge of Bai Bahadur Kishen Singh, who is well known to scienoe as '8.-K! 

" Photographs were taken from various points of view carefully marked on the 
map and described in the report, showing the state of the glaciers and the principal 
massea of moraine material a t  the time of the visit. These photographs will enable 
subsequent travellers to form an idea of any changes that may have occurred in 
the interval, and will thus make their observations of value even if the fixed points 
cut in the rocks are destroyed by weathering or by bcing overwhelmed with l m e  
material. 

"The short time available rendered it necessary that observations should be 
confined to one aspect of the glaciers, namely, that of their wcular advance or 
retreat. I t  waa impossible, under the circumstances, to make more than psasing 
observations on such questions aa the rate of flow, the lamination of the ice, 
included dirt bands, and eroeive action. These interesting questions muet be left 
for future workers, aa it waa important in as many instances as possible to fix at 
once, for the purposes of the main problem, the positions of the snouts m d  general 
disposition of the ice with regard to fixed features in the ground around. 

"The fimt point that strikes one on exsmination of the reporb is the fact that 
the glaciers of the Hunza valley and the Karakonun range generally descend to 
lower altitudes than in the Lahaul and Kumeon region?. In the former region 
the snouts of the glaciere proceed down to levels of 7000 or 8000 feet, while in 
the latter region they melt before deecending below the level of about 11,000 feet 
[In the Kangchenji~nga group the lowest point reechcd by ice is about 13,000 feet 
in the great Zemu glacier.] In the Hunza regioa, a h ,  there are two c h e s  of 
glaciers- 

" (a) Those which Bow transversely to the trend of the mountain r a w ,  and 
are relatively short, with a steep descent reaching down to elevations as low as 
8000 feet and under ; and 

" (b) Those which lie in troughs parallel to the range, and also approximately 
parallel to the strike of the rocks of which the range is composed. These, having 
at  their angle8 of slope a less rapid fall, rarely deecend below 10,000 feet, and 
form long glaciere, in some cases making the moat magnificent ice-flows in the 
Himnlayu." 

The second point ~rominently dieplayed is the evidence of general retreat 
shown by the occurrence in nearly all cams of old moraines (sometimes graes- 
covered) below the preeent ice. This point doea not, of course, nooesaarily mean 
t t a t  the glaciers are now in retreat, and two well-authenticated cases of recent 
advance have been found in the Tengutss and Haseanabad glaciers, both steep 
fransver~e imtreams. Since 1892, the date of Sir M. Conway's visit, the 
Yengutaa glacier has advanced at  leaat 2 miles, nor does this advance appear 
to have been gradual, ss, according to local reports, the ice moved forward sud- 
denly some five yeare ago, and haa since remained stationary. Tho Haeaanabad 
glacier, according to the statement of the Emir of IIunza, also moved forward 
suddenly some three years ago, covering in two and a hulf months a distance 
variously estimated ss from 6 miles to one by 's  mnrch. Owing to the danger 
involvel to the villages near, it was carefully watched, and the above statements 
may, a e  are told, he accepted. I t  is said that the ice occupied its preeent position 
many years ago, and subsequently retreated. I t  is now apparently stationary. , 
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l'he valleps below the glacien, being generally covered by moraine material 
and talua from the hills around, very seldom reveal the solid rock, and conquently 
the evidence with regard to the erosive action of the ice in insu5cient to &ow 
whether the gladere have eroded material in large qnantity, or only succeeded in 
striating and polinhifig the rocks over which they flowed. 

The Reports are illustrated with a large number of plans and photographs. The 
best tbanka of all interested in glncicr ncience are due to Mr. Hollanci and his 
etaff for the energy with which this important work has been taken up, and the 
admirable manner in which it hae so far been carried oat. I t  ia proposed to attack 
sbortly other parts of the Himalaya, including the Kangchenjunga group. I t  is 
much to be deeired that the example set by the Indian Qovernment may be 
followed, and that in other parts of tho Britieh dominions oversea where glaciers 
are found, eqnally systematic obeervations may be undertaken and carried on by 
a sdentifjc branch of the local governments. 

BEVIEWS. 
EUROPE. 

TAR ~COTTIRH HIQALANDR. 
'The Geological Stmotnre of the North-Went Highlands of Rootlnnd.' By B. N. Pe~cb,  

John Home, W. Gunn, C. T. Cloogh, and L. Hiaxman, with Petrological Chaptera 
and Noha by J. J. H. Ta l l .  Edited by Sir A. Qeikie. 1907. Mem. Qeol. Yurr: 
Great Britain. Pp. vii. + 668, pl. lii. With colonred genlogical mop on the 
male of 4 miles to the inoh. 

NO publication of the British Geological Survey h u  been so eagerly awaited as 
the long-promiwd memoir on the north-weetern Highlands of Scotland. That 
country is built of m k s  belonging to four groups, which in a traverse from west to 
east are exposed in the following order: The Lewi~ian gneisa of the Hebrides and 
of the  western cosaty of Sutherland and Row; the Torridonian, a thick series of 
sandstones once identified acr Old Red Sandstone; a narrow belt, 100 miles in length, 
of foseiliferoua qunrtzitee, shales, and limestones; and, finally on the eaet,the 
western edge of the aneieeea and schists which form the main bulk of the Scottish - - 
Highlands. 

The relation of these four rock series to one another has been the most vexed 
question in British geology. According to Sir Roderick Murchison, the four group 
of rocka had been depoeited in regular succeesion, the easternmoet being the upper- 
most and joungest. Nicol, on the other hand, regarded the eastern and wentern 
gneisees ae belonging to the same series, and the fosailiferous rocke M having been 
nandwiched between them by earth-movements. According to Nicol tho foasiliferous 
rocks were the youngest, whereas according to Murchison the eaetern gneiases were 
the youngest. Nicol's view wss almost unanimously rejected during his lifetime, 
but aho~tly altar his death n paper by Prof. Bonney proved that some, at leest, 
of tho eastern rocks were the old Lewisian roclis upraised by earth-movementa In 
1882-3 the truth of the essential part of Nicol's theory wes further demonstrated 
by Prof. Lupworth's detailed survey of eome sections beside Loch Eriboll. He 
explained how the old eastern peieses come to be above the younger fodiferoua 
rocks, es he found that the gneiss had been forced westward, riding over the 
crumpled masses of the beds. Marchison's theory wm finally abandoned 
in 1M4, when the renults of the first season's work of the Geological Survey in this 
area were announced by Sir Archibeld Qeikie. The Geological Survey has now 



completed the detailed mapping of the area, and hee published maps of two of the 
most critical localities on the scale of 6 inches to the mile. The work ham proved 
conclusively that the perplexing features in the geology of the ~ r e a  are due to a 
seriee of overthruats. Nicol was therefore right as to the relative ages of the rocks 
but Mumhison was right in the secondary point that the eastern and weskm 
p e h  are distinct series. The Survey has shown that the earth-movements are 
on a very extensive male; they can he traced from the shore of the Pentland frith 
for 100 miles southward to the Sleat of Skye, and they have in some plaoea carried 
the older rock 10 milee westward over the younger. The oandwsione of the Sarvey 
were announced in Nature by 8u Archibald Geikie in 1881, and a preliminary 
account of the evidence was published by the Geological Society in 1888; but it 
h~ taken another nineteen yenrs for the collection of the complete detailed evidence 
and its arrangement for publication. I t  has now been issued in the beet illnatr~ted, 
tho cheapest, and probably the most important memoir ever h u e d  by the British 
Geological Survey. The work gives a full technical description of the geology of 
thie area, but the details we necesnary in order to understand the extreme complexity 
of ita tectonic structure. 

The book has been written by the murveyors, with the exception of the pet* 
logical chapters by Dr. T e d .  Dr. Home, the director of the Geological Survey of 
Scotland, k the largest contributor to the volume, and hie ae.riw of introductory 
chaptem lucidly explains both the problems and the general resulta. The volume 
h a  been edited by Sir Archibald Geikie, who initiated the work in 1.883, and 
superintended it  till hie retirement in 1901, and the text hae no doubt benefited 
greatly by his careful literary revidon. 

The part of the work of most geographical interest is that dealing with the d- 
movements, which are of a type firat recogniced and deecribed in north-weatern 
Scotland, and whidh have been more thoroughly investigated there than elnewhere. 
The over-riding of the eastern roch is illustrated by the elaborate, but clear sections 
drawn by Mr. Peacb. In the mrwit complex part of the area, around Loch m a t ,  
there are three main thrustplenea, named the Glen Coul, Ben More, and Moine 
thrust-planee. The evidenoe for the existence of these three planes of movement, 
their effect both on the rock masses, and on the rocks beaide them, the complex 
series of minor faulta which they occasioned, and the intense changes in the roche 
along the planes of movemen4 are fully described, and illustrated by instructive 
photogrephs. 

Doubts are still sometimes expreaeed M to the truth of the overthrust theory, 
b_ut they are no longer excusable, after the convincing detail of this most important 
memoir. 

J. W. 0. 

' The Marcher of Hinduetan : the Record of u Journey in Thibet, Trsnr-Himdayan 
India, Chinese Turkestan, Rnseian Turkeetaa, and Perdu.' By David Fraser. 
Edinburgh and London: Blaokwood & SOM. 1907. Map and Il ldral ionr.  
Prias 21s. net. 

Within the covers of this volume, which extends considerably over five 
hundred pages, materials for three separate books will be found. First, geographical ; 
the traveller's diary kept with the eye and pen of a trained corrwpondent of nem- 
papers ; scenes, scenery, hardship, pleasures, all set forth with much accuracy and 
no little humour : next, historical and archmlogicsl ; for the moet part transcription 
or condensation of what has been published elmwhere, but useful to readers who 



know little or nothing of the countriee *ited: and last, but by far the moat 
importent, political and economic. The conflicting interesta of England and Russia 
are examined with shrewdnms and impartiality, whilst the poasibilitiea of trade, ita 
development and protaction, are considered ; and there are remarks about Persia, her 
resources and propoeed railways, whioh at thin moment of apparent trouble, if not 
revolution, in that land, have a special value and significance. 

Seven chapters are devoted to Tibet. They contain an admirable description of 
the journey from Caloutta by Dajiling and S i i  to Qantok, Chumbi, and Phari, 
where the Tsshi Lama waa met on hi return from India Mr. Fraser wired to the 
Foreign Office a t  Calcutta for permiteion to accompany him and hie p r t y  to 
Sbigatse, and, t h b  being granted, the country was seen under unusually favourable 
circumstances. For as the people had dreaded the Indian visit of their beloved 
Lama, and had mourned for him as dead, eo now on w i n g  him again they rejoiced 
exceedingly, and thronged to Shigatse to m i v e  his bleeeing and the protection 
thw afforded against the spirite of evil. The ceremonies, which are well described, 
were wound up by a discussion between two monks, one representing Satan, and the 
other some s & d  pereon. 

The return journey waa made through a very rough and little-known country, 
partly wast, hut mainly south, from Shigatae, skirting Kanchenjanga and among 
the loftieet peaks in tho neighbourhood. The experience gained made Mr. F m e r  
anxious to nee more of ,the Indian frontiers, so he went to Simla and got p e r h i o n  
to crow into Central Baia, whilst, by arrangement with the Chinese Government, 
he was permitted to v a t  Chinese Tnrkintan, respecting which, including the d e b  
of Takla Makan and its wd-buried mine, so mnch has recently been written in 
our Journal. 

The route followecl waa by Kdu,  that most attractive valley, through Ldhaul 
and Zanskar, by Leh and the Knrakoram p m  to Khotan, Yarkand, and Kashgar. 
Thence Mr. Fr~eer travelled west by the Terek paa to Kokand, Taehkend, Bokhara, 
Merv, Mashhad, Teheran, and Baku, where his journey so far ae this book in con- 
cerned may be add to end. He left Calcutta ih Jnnuary, 1906, and reached 
London towards the end of January, 1907, so that hi interesting adventure lasted a 
little more than a year. 

The historical and archaeological parts of the volume need not be closely 
examined in this notice, whilst political and economic considerations are not usually 
permitted great prominence in the treatment of matters geographical. Yet they are 
of all others the mast vital, and in thia book remarks and deductions respeoting the 
interesta of our empire and thoae of other nations will be found recorded. They are 
deserving of deep attention, as a glance at the matters touched on will show. For 
they include such great questio& as the defence of India in its most extensive 
signification from outer attack by arms, or from a more insidious, though to the 
enemy lees dangerous, a m u l t  on its trade. 

The importance of our exercising permanent influence in Tibet is well set forth. 
Not merely are the greet ranges of the Himalaya onr rampart, but Tibet itself, 
sloping from them to the deserts, is the glacis of our fortification, and a better one 
conld ecarcely be concaived. But apart from outside attack, there is the strong 
sympathy of such atetee as Nepal, Bhutan, and Sikkim with Tibet, resulting from 
community of religion, a sympathy which might easily be utilized to our detriment 
if another nation were supreme in that country. To prevent this, the recent mimion 
under Sir F. Younghusband waa undertaken and brought to a successful issue with- 
out estranging the goodwill of the grent majority of the people and their rulere, only 
to have nearly every p i n t  gained aaerificed. , 

Again, the effect of railway construction by Russia in Central Asia, on the 



north-western frontier of India, is coosidered. Then ss regards Pereia, the railway 
qnestion isexamined, and an opinion adverse to construction is expressed. Qerman 
intervention and the general activity of that enterprising race are not forgotten. 
Thew matters are important when attempting to place n just value on the recent 
Anglo-Ruesim understanding. 

The volume is profunely illuatmted, aml is wen turned out. Misprints are few ; 
among them (p. 252) is the mbetitution of Reciaulnt (unhrtnnate) for Bndaulat 
(fortunate). There is n map, which serves itq purpose, though it cannot be mid to 
contribute mnch to recent geographical record. 

'Twenty Yesn on the Indian North-Wmt Frontier.' By a. B. Bcntt (Burvey of 
Indin). Allahabed : Pioneer Prees. 1906. 

Fem'civilians indeed could lay claim to have taken wnspicuoue part in 80 mnch 
rough-and-tumble fighting na Mr. G. B. Scott. As a qualified and trained surveyor, 
peed of scientific acquirements, he joined the Survey of India Deprtment over 
forty years ago. He was told off to tako his share in the work of the Umbels 
Campaign in 1863, and since then his capacity for trans-frontier surveying has led 
to his being attached to most of the military expeditions despatched against the 
border tribesmen, a~ well an to his serving in the regular camliians in ~fghanistan 
in 187840. Altogether Mr. Scott muet have amassed material enough for n 
serious work of really exceptional intareat. The present book is of modest, dimen- 
sionr, but placm on record a number of interesting incident; &d epieodes connected 
with the expeditions described. Onoe the author, hearing firing towards sundown, 
di~wvered several tribesmen lining the opposito banks of a stream and firing across 
at each other. A dispute had arisen an to whether the new moon had been seen or 
not on the previous evening, which marked the cloee of the R a m a n  fsst. . Angry 
words m d  shots ensued, and eight men were killed and wounded before the p i n t  
wes settled. On another occasion we are told how a bottle of chlorodyne had broken 
in transit and aoaked into the Christmss pudding of a regimental rnesn. However, 
on overwhelming vote decided that the pudding sbould be eaten, which was 
accordingly done-happily with no disastrous consequences. 

With characteristic modesty, Mr. Scott hes a i d  nothing about exploits of his 
own in 1868 and 1878. For the first named he was granted a sword of honour 
by the Punjab Government; on the second occsaion he fought for the whole 
dternoon against a lot of Mohmaude who attacked him and his party near Fort 
Michni. Through Mr. Scott's gallantry the tribesmen were beaten off and the little 
detachment aaved. We hope that the success of the prenent little work may tempt 
the author to furnish a more exhaustive treatise on the Indian frontier erenta of 
the pant fifty yenrs-a subject which he is well qualified to handle with knowledge 
and authority. 

* A  History of Weetern Tibnt : one of the Unknown Empires.' By Rev. A. H. 
Fmoko, Moravinn Misaionnrg. Iandon: 8. W. Partridge & Co. Map a d  

Illuslroliorw. l'rice 28 &l. net. 

This excellent little work has a preface by Mr. Thon~as, 1ibrari.m at tllc I ~ d i n  
Oflice, in \\.hicll he says, "The Engli~h render may repose every confidence in this 
interestingly written IIilistmy of TVestem Tihet, as the outcon~e, not only of ~cholarly 
enterprise and research, but nlm of familiarity with the country and the people." 
That is high praise, and so far an me can j~irlgc it is deserved. Much informrtion ir 



collected, gathered from the writings of Megasthenes and Herodotus, from inscrip- 
tions and sculptures on rocks, and from local m r d s  of those early times to the 
days when that country ceased to be an independent slate, and became, an i t  still is, 
part of Kaahmir and Jammu. As is fitting, the interest of the book is historical 
rather than geographical; indeed, from the latter point of view it is defective so far 
that the vaguo exprewion I' Weetern Tibet " is not defined. Probably LadAkh is 
generally meant, .but ita boundaries extonded into %bet proper on the east, and 
included Spiti and Lahaul, if not also Kulu, on the weet, all three being now sub- 
divisions of the Kangra district of the Punjab. The two 0rst wen? undoubtedly 
Tibetan, whilrct Klilu in a Kejput state, inhabited chiefly by Hindus; all these were 
visited by the pilgrim Biuen T a n g  in the seventh century. 

Mr. Fmncke's researchen in folklore are evidont in the verses he appends 
to each chapter; some are very quaint, as is the song of a Mon music& to 
hie fiddle, called " T r d  wanggyeln; othere are pretty, as that of the maiden 
tending flocks to a youth across the valley; and one, at any rate, may be called 
geographical in that it  describes the origin of the world. 

"How did the Earth first grow ? 
At first the Earth grew on a lake. 
What grew on the water? 
On the water grew a meadow. 
What grew on the meadow? 
Three hills grew there." 

And so on till life ia developed. 
\.Y. BBOADFOOT. 

AFRICA. 

'Across Widmt Africa.' An aooaunt of the country and people of E ~ t e r n ,  Central 
and Wertern Africa, ae seen during n twelve monthd journey from Djibuti to Cape 
Verde. Uy A. Honry Savrgo Landor. Illustrated by 160 half-tonc reproductions 
of photographs and a map of the mote. Two voln. London : Hnret & Blaokett, 
ttd. 1907. Price 4'23. net. 

Mr. Savage Landor spent the year 1906 in a.journey across Africa from Jibuti 
to Cape Verde. He travelled rapidly, and, with unimportant exceptions, followed 
rou te  already known. Neverthelesu, hie book haa a certain amount of informa- 
tion of value to the cartographer. For instance, on several occaaione the author 
found that the eites of native towns in the Ubangi region had been shifted since 
the time of the Marchand expedition. It ie only, however, with respect to the 
Lake Chad region that any attempt is made to deal in detail with geographical 
problems. Mr. Landor crowd the south-eaetern part of the lake in a ~maU steam- 
boat, and for about a fortnight skirted its eastern and northern &ores.-traversing 
part of the dry bed of the-lake. He givea a sketch-map and chart " from lmteet 
surveys by French officers and A. Henry Landor," but it ie evident that hi 
information is heed mainly on the recent labours of French officers. He makes 
no mention of the prolonged and careful surveys by Lieut. Boyd Alexander and 
Mr. P. A. Talbot, but obse~vee that of late years a few French and German 
travellers have done magnificent work in that region. Among them may be 
mentioned Bartb, Overweg, Nachtigal, Colonel Monteil, Meseieure Foureau-Lamy," 
etc. Mr. Landor is better informed when dealing with the countries of the middle 
Niger and Senegal, having received from the French authorities many details 
illuetrative of the astonishing economic development of their West African 
colonies. 



The author appears to be more interntad in ethnography than in any of 
the other eubjectn that appeal to African trsvellere-except, indeed, in hie own 
celerity of movement. His scorn of quinine, hie belief that to roest one's self in the 
tropical sun is the beet way to emure healtb, his touching faith in csstor-oil aa an 
almost infallible cure for all ailments-in ehort (ee ia very natural) hie achievements 

.and hie manner of life in equatorial regions bulk largely in thene two portly 
volumes. But next in intereat come the peoplee he met, eome of whom he had 
opportunitiee of studying for three or four week% some for a few hours only. But 
of all alike he haa much to my. 

When Mr. Lendor confinen h i d  to describing what came under his personal 
obeervation he is well worth attention. His spelling of place-names is generally in 
the bad French fashion; hie photographa are g e n e d y  g d .  The map showing 
his route, on the d e  of 1 : 10,000,000, ie extracted from that of the Qeogmphical 
Society of Paris. The index ie faulty, and there L no summary of the contente of 
the chapter& One merit the books certainly have-they are light to handle. 

F. B. c. 

' Im Schatten dee Kongoetaatee.' By Dr. Leo Frobenim. Berlin : Oeorg 
Reimer. 1907. Prim l4m. 

Dr. Leo Frobenius, chief of the German exploring expedition of inner Africa, 
travelled up the Kaaai, the Kwilu, the Lulug Sankuru, and upper Lomami rivers 
between the years 1904 and 1906. Hie work has been erpected with considerable 
intereat in ethnological circlcu ; i t  was known that he hd made considerable oollcc- 
tiom to illuehte the culture of the M u b e  .ad M n b e  peoples, and it WM hoped, 
amongat other thinga, that he would give us eome poaitive knowledge of the little- 
known Bakuba speech, the clessiation of w&ch is still a grsst pueele to studenb 
of Congoland. 

I t  must, I fear, be admitted that the book under review ia wmewhat of a dia- 
appointment. 

In the first p h ,  the publishers have gone far to apoil its chances of moarsr in 
E n g l i i  circled by reverting to the intolerable German type, instead of using Roman 
letters. The reviewer haa had occasion of late to read B great many German boob 
dealing with Africa, more eepecially African languages, or to subecribe to Gtermm 
reviewe of the same purport, and baa become so used to all this excellent ecientific 
material being presented in Roman type that he feels indignant any man of ecience 
of the etanding of Dr. Frobenius should have allowed hia important study of South- 
Went Congoland to be printed in the old-fashioned German type. German at its 
best is not an easy language to read, but it  ia fifty time8 more difficult when written 
or printed in the old black-letter characters. 

Except for this fault of type, and the absence o/ an in&, the book ia well got 
up. Many of the photographe are admirable. 88 to the drawings and the bleck- 
and-white reproductions of paintings by Herr Lemme, one's feelings are rather 
divided Some of these studies are beautiful works of art, such aa the two drawings 
on pp. 67 and 59 of pineapples growing wild But they and eimilar etudiee .re 
quite unnecessary from a ecientific point of view, aa the pineapple ia not a native of 
Africa. Some of the sketches of river and other landecapes are clever, but not 
perticularly faithful to actuality, or convincing to those who know anything about 
Central Africa. For inetance, in a sketch supposed to illustrate the Congo at  Boma, 
the artiet inserts two W i t  craned of a purely South Africen specie& entirely 
foreign to the Congo region. Other of Herr Lemme's drawings of trees remind one 
of 8t~di08 by Leader, but they might just aa well be magnificent clump of b t c h  



pines ae any African tree, just ~e his rough sketchw of natives rtwmble rapid 
etudiea from the nude of Italian old maatern rather than charaoteristic portraits of 
negroea Some of his drawings, however, of the parasitic fig-trew are not only 
beautiful studiw, but very accurate. The comic picture% however, whether by 
Herr Lemme or anybody else, on pp. 289 and 295, are quite out of place in a work 
of serious pretensions. With all these criticiemr, however, the general effect of Herr 
Lemme's drawings is very striking, and certainly helps the untravelled reader to get 
a general idea of Congo acenery. There is an admirable study of elephants oppoeite 
p. 412. 

In the beginning of the book, Frobenius gives some remarkable photographs of 
early Portuguese inscriptions on the rock-surfaces of Matadi, which were certainly 
not previously known to the writer of thk review. He does not, however, in his 
text explei  exscrtly where these inscriptions were situated, or what deductions there 
are as to their hietory and age. Aa his book i s -midi la  dictu I-without an index, 
it  ie p i b l e  t b t  the reviewer hea overlooked the references in the text to these old 
Portuguese inscriptions. The photographe are clear and interesting, and the 
matter should certainly be studied in connection with the history of the Congo. 
Apparently the inscriptions were diecovered by a Swedish mieeionary named 
Domenjoz. 

 he author contribntes intereuting information regarding that mysterious people 
the Bakuba, but doe6 not throw any light on their peculiar Bantu dialect. 
The Bakuba, like eome of the Baluba and the Bakioko, are obviously tinged with 
ancient Hamitic blood, no doubt from the same sources as the Hamitic aristocracies 
of weetern Uganda and north-westam German Eaat Africa. Some studiw of Kioko 
women's faces by Herr Lemme are singularly Egyptian in appearance. Dr. 
Frobenius contributes much new information about the imperious raiding Kioko or 
Kioke people of Luba Land. There is a photograph on p. 347 (to which I can find 
no reference in the text) showing that the sleeping sickness has extended far intb 
the Win of the K d  and the Lulua. There is also much information, well illus- 
trated, ss to the different types of native houses, and there are notw and illustra- 
tions concerning breeds of the domestic goet and dog which are of importance. The 
m a p  in the text are almost innumerable, and some are of great intemt from the 
remarks on the rocks and geological formation of south-west Congoland. 

The book k one which should be firstly reprinted in the Roman character, and 
secondly translated into Englii .  But the English edition mnst emphatically be 
provided with an index. In  such a rendering the spelling of the native names 
should be r e v i d .  Dr. Frobenius' orthography is worthy of the middle nineteenth 
century in ita unneceaeery doubled consonants, ita tach's and dsch's. For instance, 
Boma, the cnpital of the Congo Independent State, is pereistently spelt " Bomma." 
Why 1 The native pronunciation is Mbome, and the European rendering Boma- 
both rhyming with Roma Why, then, spell it ''Bornma" 3 

H. H. JOHNSTON. 

AMERICA. 

' Newfoundland and its Untsodden Ways.' By J. G. Millain, F.Z.B. With IllwtratiotU 
by the a u h .  Longmnnr, Greon, & Co. Price 218. net. 

Mr. Millais has made four viaitu to England's oldest colony, and of thoee visib 
this b k  is the outcome. The author describes his volume as a "hunter's book," 
and it  is snfe to ssy that no one who has made or who contemplates a journey in 
Newfoundland after woodland caribou will d i i e e  with that definition. 

Of the four separate trips whiah together make up Mr. Millaii' knowledge of 



Newfoundland, the two most important were thoee last undertaken m d  mrnenoed 
from the eouth oooet, for they led him through a country that to a great extent ia 
patrolled only by the Micmac Indians, whose hunting-ground it forms. The credit 
of the original inception of the idea of following the caribou into the centre of the 
island, instead of shooting them aa thoy crow the railway line upon their autumn 
migration, belongs to Mr. F. C. Selous, who in 1900 went in from Terra Nova and 
packed from the head of George's pond to John's pond. Mr. Seloud book, ' Recent 
H ~ t i n g  T r i p  in North America,' in which inter alia he describes the incidents of 
his travela in Newfoundland, is probably the most valuable contribution to the 
literature of big-game shooting published in reoent years; but whereas Mr. Seloue' 
work deals almost exclusively with his experiencea after caribou, that of Mr. Millais 
is of larger scope, and includw an exceedingly interesting chapter upon the Micmac 
Indians (eome of whom socompanied him upon his two south coast journeye), as 
well as a chapter upon the island whale fishery. 

There can be little doubt in the mind of the render that during the author's 
first trip in Newfoundland, the fascination of the island laid i b  -11 upon him. 
Realieing how comparatively little was known of the intsrior, he in subsequent 
journeys travelled up the Gander river, crowed the inland from the south d to 
the line at ~ l e n w d ,  and finally penetrated the: country in the neighbourhood of 
Mount Sidvestar. These journeys, of which accounb have already appeared in the 
Jwrnal, were perforrnedmostly in canoes, by means of which it is possible to travel 
very exteneively through the waterways of l i e d  lakes and streams. But  mme 
long portagw were n e c A y ,  eepecialb near the headwaters of the Gander. 

Thenarrative in which the author dwribes his wanderingeiealways interest& 
more particolarly the parta of it  which tall of hie deer-stalking experiences, both in 
the thick timber and upon ground 8s open 8s that of a 8oott.iah deer-forest. 

But the most valuable chapters in the book are thoae in which Mr. Millais d d  
with the habits and natural hisbry of the caribou. Both by natural testes and by 
preparation Mr. Millais is o field neturrrliet of great attainments, and his obee.rv~tions 
are always interwting. These fwb, added to his skill in illwtration, give him a 
place apart from any of his contemporaries. The illustratione are indeed dmir-  
able, and tho author shows much ingenuity in avoiding too many repremnletions 
of caribou; if indeed it is lmsible to have too many sketches such M grace 
pages 80 and 81. 

H. P. 

Beoollectiom of an Ill-fated Expedition to the Headwatem of the Madeira River in 
Brazil.' By Neville B. Craig, in mperation with tho m e m h  of the hdtire 
and Mamod Aavmion of Philsdclphia. Philadelphia and London: J. B. 
Lippinoott Company. 1907. Price 188. net. 

The failure of the attempt to build a railway from Santo Antonio, a t  the foot of 
the Madeira cataracts, to the navigable waters of the Beni and Mamore has always 
h n  a source of deep regret to those who have at heart the development of the 
great resources of Central South America 

I t  was in October, 1877, that Mesurs. P. Sc T. Collie obtained frum Colonel 
Church the contract to construct tho railway, and on January 2 ensuing 
.the dlercedita sailed from Philadelphia with the first contingent for the field of 
action, from which previous workers had been driven by the ever-pment malaria 
fever. I t  is this enterprise that forms the subject of Mr. Craig's chronicle, a reoord 
of admirable courage and perseverance, combined with a light-hearted indifference 
about the most obvious precautionq that contributed in no small degree ta the 



REVIEWS. 325 

misfortunea which followed in quick succeseion. The wholly unneceseary dis- 
wmforts of the voyage of the Merccdita, so amusingly described by the author, 
are typical of all the troubleu that came afterwards. There can be little doubt, 
however, that, had funds been available, the railway would have been built in spite 
of every obstacle. 

The couple of hundred miles of the Rio Madeira that form the background 01 
tho story have an evil reputation, which is difficult to realize on the spot as the 
wonderful panorama of smooth, broad river and luxuriant forest, with intervening 
tracts of rocks and tumbling watera, p w e s  before one's eyes. Much of the illnew 
has always been of s preventable character, and with our present knowledge of 
malaria and the methods of dealing with it  there should be no difficulty in con- 
structing the line, which, under a contract with the Brazilian Government, has uow 
been once more commenced. 

Mr. Craig has some difficulty in understending how malaria can exist in a 
region where there are usually no human inhabitants to act as intermediate hosts 
to tho g e m .  The difficulty dieapperm if the local belief that monkeys suffer 
from the diaeaee be well founded, and it  is possible that other animals are also 
susoephble. 

\+'hen in 1879 the wurta decided that the enterprise must be abandoned, the 
workmen, already weakened by dieeaae, wore left destitute of funds and resources, - 
far from civilization, in the heart of the continent, and in their pitiful efforta to 
return home still further additions were made to the long death-roll of the expedi- 
tion. Ultimately those who remained were brought home by the contractors. 

Out of 719 persons, llleinly Americans and Italians, who arrived at  Santo 
Antonio, Borne 1.40 are known to havo lost their lives, end this does not includo all 
of those who died on their way back, or the eighty who were drowned in the ill- 
fated dietroplia on their outward journey. One would have liked to have heard 
more of the seventy-6ve who perished in an attampt to reach Bolivia overland; 
what route they took, and how they met their death. 

The book is well illustrated with photographs a d  maps. 
J. W. EVANS. 

LAKES POOPO AND TITICA~A. 
'Lee h o e  des b u t s  Pletesux do l'hmerique du Sad.' By Dr. M. Xeveu-Lemeire 

I'arin : Imprimerio Nationale, Libraric H. La Boudier. 1906. Price 7 fr. 50. 

The author was one of tho persotinel of the "Mission francaim* that recently 
wried out a topographical and geological survey of a portion of Bolivia. He spent 
the greater parta of the months of June, July, and August, 1903, in the study of 
the two great lakes of the Bolivian tableland. The specimens collected were 
subsequently examined in Paris. 

Little attention had previously been paid to Lake Poop, though it presents 
features of great intereat. I t  is extremely shallow, for, though it  has a length of 
55 miles and a breadth of 25 miles, only a small portion in more than 4 fwt deep, 
and 13 feet was the greatest depth observed. I t  is, therefore, a mere film of warer 
covering the lower portion of the plain. I t  has no outlet, and its level is slowly 
sinking, so that it may, at no distant date, resemble the South Bolivian lakes that 
only exist as such in tho rainy season. The water contains 2.35 per cent. of solid 
matter in solution, about two-thirds of that in sea-water. Of this 1.68 per cent 
consiste of sodium chloride, and the remainder mainlgr- of sulphates. 

Lake Tit~caca is in many waja a complete contranl. The greatest depth 
observed was 81J2 feet, and e considerable portion of lts barin lien at  a lower level 
than that of Lake Poop, into which its waters overflow, and whose surface is 400 
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feet lower. As a result of this outflow the water ie comparatively fmh,  containing 
only 011 per cent. of solid matter in solution. The salta from the catchment area 
of both lakes are therefore accumulating in the basin that liea at  the greater height. 
An interesting feature is the uniform temperature below the surtece, almost exactly 
11' C. at the time when the observations were made. Alexander Agaesix, on the 
other hand, who made similar observations in the summer, found a rather higher 
temperature to prevail-about 12O.6 C. 

The sediment dredged from the centre of the lake contained 17 per cent. of 
organic material, 78 per cent. of inorganic mud almost free from lime, and 6 per 
cent. of sand. On the other hand, near Chililap, in the small area separated from 
the remainder of the lake by the Straits of Tiquina, there was 59 per cent. of 
calcareous, m d  13 per cent. of non-calcareous mud, 12 per cent. of organic matter, 
and 16 per cent. of sand. Under the microscope emall coal-like graine, sponge 
spicules, diatoms, and material of volcanic origin were observed. Neer the north- 
east shore, in the neighburhood of Buaicho, the lake-bottom oonsists of fine sand, 
including rounded grains closely similar to those of the Sahara. 

The transparency of the water in the centre of the lake was found to be 
practically the same as that of the Lake of Geneva, while, curiously enough, in the 
smdl Chililaya basin it was considerably greater. 

I t  is probable that the lakes were once united, forming a narrow inland sea 
of considerable area, at a somewhat higher level than that of Lake Titicaca There 
is, however, no evidence that its waterti ever flowed outwards, ay the author 
suggests, by the way of the Rio de La Pae to the basin of the h e e o n .  

The fish obtained from the lakes were determined by Dr. Jacques Pellegrin. 
They belong to two genera-Orestias (Cyl)ri~rodontid.e), peculiar to the Andeu, bat 
closely allied to Empetrichthys of the desert of Amargona, on the borders of 
California and Nevada, and Trichomycterua (Siluritlm), a Southern American 
genus found both at high nnd low levels. They include a new species, 0. Neverti, 
Pellegrin. One fish only is found in Lake Poopo, and this in believed to be 
identical with Oratins dgassizi, C. & V., var. inornala, Pellegin, of Lake Titicaca. 

The author haa himself doecribed the fish parasites, while the molluscs are 
dealt with by Monsieur A. Bavay. 'I'he latter include a species, Paludestrina 
poopoensds, Bavay, peculiar to Lake Poopo, and Ancylw Crepuei, Bavay, which doea 
not resemble any previously de~cribed South American species. The crustacecr, 
some of which are new, were determined by Monsieur Ed. Chevreux, Dr. Edward 
A. Birge, and Dr. C. Dwight March. One species of Copepoda, Boeclzella poopensis, 
Dwight Marsh, is only found in Lake Poopo; another, B. occidcntalis, Dwight 
Marsh, is common to the two lakes. 

The book is well illustrated by maps, drawings in black and white and colours, 
and reproductions from l)hotog~l~hhs. 

In conclu-ion, it may be noted that there are numerous smaller lakes in the 
high tableland. of the Andean tract, which are of considerable interest, but are not 
dealt with in the piasent paper. 

J. W. Evah-s. 

'Modern Argentinn. . . . with Notes on Uruguay nnd Chile.' By W. H. Koebel. 
London : F. Griffiths. 1907. Pp. xvi. and 380. 1lluatralio:ts. l'riccr 12s. a€. net. 

When a man attempts to portray the social, economical, commercial, and 
political couditions of a country so advanced in the scale of the world's nationalities 
as Argentina in the upace of one comparatively small volume (which also includes 
references to eimiler conditions in Chile and Uruguay), his work must necessarily 
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be superticid The eocial and political side of Argentine life, the description of 
Buenos Aires, and general criticiems on the relations between the Englishman and 
the Argentine in that oity, hardly supply anything new for the consideration of the 
reader, although the author does well to emphasize thoae facte connected with the 
gradual evolution of the Argentine nation which are of special interest in days 
when the integrity of older nationalitiee seems to be seriously imperilled by a 
slackneecl in expressions of loyalty to the flag. He p i n t s  out that the Britisher in 
Argentina soon ceoees to be British under the influence of a constant environment 
of fervid patriotic feeling, and that thin feeling is the real secret of the extraordinary 
succese of that country in absorbing and mimilsting other nationalities to its own. 
The Englishman's pride ,of race and country dieappeers in one generation, if not 
sooner, and he becomee essentially as much an Argentine h i t  in heart and soul aa 
any Spanish or Italian colonist in the lend ; in spite of the fact that the Government 
of the country d m i b  of no foreign influence and is abeolutely Argentine. This is, 
after all, chiefly the result of a wise supervision of educstional methods, which 
insists on the constant recognition of the virtue of patriotism and the duties of 
citizenship as an integral part of each day's instructionin whool. I t  i~ the same in 
Chile. I t  is in this way that nations are framed end wneolidnted, and it is the 
apathetic neglect of such principles that dieiu@rat.es a nationality. 

The best chapters in the book are those which deal with camp and estancis 
life. This is the soul of Argentina, and it  in well to know how the foundatione 
of fortune are laid by the penniless immigrant who, in the process of building 
up his own fortune, adds hie q~tota to the wealth and strength of the country 
of his adoption. The extraordinary development of agriculture is very rightly 
attributed to the resulte of Italian colonist labour. In the neighbouring state 
of Uruguay there are no Italien colonists, and the industrien of the country are 
entirely pastoral. In Argentiua, beyond n Boer colony and a colony of very mixed 
nationality, thero are none but Italian settlers, and their success in the field of 
agriculture h a  certainly inf luend the Gaucho, who not so long ago would never 
have dreamed uf putting his hand to the plough. Argentina could easily absorb 
ten tunos the present strength of her agricnlt~~ral population, and in many ways 
opens a more attractive field then Canada. I t  is to prospective emigrants that this 

' 

book should be specially valuable. 

MATHEMATICAL AND PHYSICAL GEOORAPHY. 

' Qrundziige der Physiscllen Erdkunde.' Alexander Snpan. 
xx. pl., 25'2 Ago. 

Pp. 936, 

Geography nod all geographers are deeply indebted to Dr. Alexander Supan for 
his editorship of Pelerriran~cs .liitleilu~~ge~i ; and ho hen added to that debt by the 
preparation of his 'Grundzdge,' one of the most complete and upto-date manuals 
of physical geography. I t  is only five years since the issuo of the third edition, 
but afourth now al)pears revised and enlarged. I t  is accompanied by a physical 
atlas of twenty small coloured m a p  of the world, which illustrate the chief factors 
that control climate, the distribution of animals and plants, the distribution of 
earthquakes, of volcanoes, and movements of elevation and depression, the larger 
geographical homologies, and the arrangement of the chief terrestrial features. Much 
new information has been added to the section on biogeography which is of growing 
importance in geography, as the study of the distribution of extinct animals in 
such works 8s those of Lydekker has thrown such valuable light on the former 
arrangement of land and water on the globe. 

z 2 



The book is divided h t o  six main sections : the first deals with the Earth as a 
whole and the chief modifications of ita surface; the remaining eections deal 
respectively with the atmosphere, the oceans, the dynamics of the land, the surface 
of the land, and with biogeography. The work therefore covere the whole range of 
what is usually included in physical geography, except that there is no account of 
the races of mankind, and no special topographical descriptions of the physical 
structure of each continent. The latter omission is no doubt due to the fact that 
the work deala with the general principles of the science, and not with their local 
application. 

As a text-book of physical geography it  is of the highest value, from its 
completeness, ita accuracy, the author's wide acqunintanoe with recent literature, 
and his fair and cautious judgments. Each chapter is followed by a list of refer- 
ences which forms a bibliography of recent literature on the subject. Theee 
valuable lints would be even more useful if the titles were printed on separate lines 
instead of in continuous paragraphs. 

I t  is impossible to summarize the contents of such a condeneed summary as this 
work. B8 an instance of ite completeness, reference may be made to the details of 
boring8 in coral reeh later than that a t  Funafuti, and their further proof of the 
complex and variable nature of the rocks, in the limestone eheeta of c o d  islands. 
The author accepts the fact that the Funafuti boring proved the existence of coral 
reefs now more than 1000 feet below sea-level, and also the inference that they 
there proved the subsidence of that island; but he concludes that there is no one 
theory of coral islands of general validity. The author expreeeea his regret that the 
term " Gulf Stream " hae not been abandoned, and givee an interesting summary of 
recent work on the circulation of the North Atlantic, though here may be remarked 
an exception from the usual completeness of the  geographic^ ref&ces in the 
omiasion of note of Mr. H. N. Dickson's immrtant contributions to that subiect. 

AMERICAN PIIYSICAL GEOQRAPHY. 
' Physiography.' R. D. Baliabury. London : 1907. Pp. 770, xrvi. pl., 707 flga 

Yrioe 21s. oet. 

The term " physiography" has been very differently wed. One chmc 
German text-book adopta it  for the description of rocke and minerals; in this 
country it  is usual to accept it, aa propoeed by Huxley, for a preliminary 
elementary introduction to natural science. According to Prof. R. D. Salisbury, 
"phyeiography haa to do primarily with the surface of the lithosphere, and with 
the relations of air and water to it. Ita field in the zone of contact of air and 
water with land, and of air with water!' Upon this definition, which ie popular in 
America, physiography is synonymow with physical geography, and it  is not clear 
what advantage is gained by the use of the special term. This work may, there- 
fore, be regarded aa an advanced text-book of physical geography, for which, in 
Englieh, there has long been an openiog ; and it will be warmly welcomed, aa it is 
written by a geologist Who has given spwial attention to physical problem4 and is 
at the same time an experienced author and teacher. The work is a sequel to 
Prof. Chamberlin and SalisburgL text-book of Geology, to which it serves aa a 
fourth volume. 

The structural and geological park of the subject are the most fully treated, 
there being 'a full account of the earth-forms, and of the physical agents which 
mould them. The work of the atmosphere, of ground-water, of running water, 
of snow and ice, shore action, volcanic phenomena, and crustal movemento, 
nre treated in successive chapters. After a full sketch of the structure and 



md8cations of the lithosphere, there follow chaptern devoted to the work of the 
atmoephere, and of the ocean in so far aa they affect the lithosphere. Each 
chapter is followed by a statement of exerciees, and by references, which naturally 
are tnken mainly from the literature of the United Statea. The work is mapi& 
cently illustrated, and shows the tendency to make more and more uae of 
illustrations in text-boob; it consista, including index, of 770 pp., and aa i t  
contains 701 fignres, many of which occupy a full pge,  and it  has 26 plates, 
a luge proportion of the work is occupied by the figura. The text is accord- 
ingly o h  less detailed t h m  would be a t  first expected in m large a volume. 

Apart from ite value aa a tartbook, it will be of great mrvice from its 
collection of the leeding illustrations snpplied by the United Statee of the 
phenomena of physical !geography. It makee many references to Europe, but 
ita moat detailed and instructive information is American. Some of the inetances 
quoted from other count,riee are mmetimee more intereating than preciee, such 
re the statement of fogs oollting London one million and three-quarter dollars 
a day. 

The work includes useful deacriptione of many incidents of geographical 
interat that have happened in the United Statea, such aa the earthquakes of 
Charleston and San Francisco, the storms which deveeted Galveston and Louie- 
ville, and the uptilting of the arm near the Great Lakes. l 'he author deals 
with many disputed problems, and hi opinions will be read with interest. He 
h o l b  that variations in the amount of carbonio acid in the atmosphere have 
been the caw of former glaciation#, and that fiords are the result of glacial 
eroeion; he accepta Sir John Munny's theory of coral ialande, and the limitation 
of the Gulf Stream to the weat of Newfouudlmd. He appears to wt  little value 
on Brlicknsr'e thirty-five year weather periods, and dose not regard the pht ici ty  
of ice as an adequste explanation of the flow of glaciern. We note that the 
author doea not uw the word "cornion" ae distinguished from " erosion," a 
~ f u l  diKerance which we have learnt from America, and which .bee gained 
ground steadily in this country, though during recent yesre it  hes been to a large 
extent abandoned in America. Whether we agree with the author or not upon 
his conclusions on dieputed questions, we can always admire the fair nnd cautious 
judgments in this valuable comprehensive text-book. 

J. W. G. 

TAE WEATHER AT Sea. 

4 Noten on Maritime Meteorology.' By M. W. Campbell Hepworth. London: 
Q. Philip & Son. 1907. Charlr ant2 Dbrgrams. Price 21. Gd. net. 

In this useful little volume, Captain Campbll Hepworth haa brought together 
hi various pnpere on marine meteorology. They compr%Meteorology, a Factor 
in N a d  Warfare ; hfeteorological Observations at h a  ; Weather off South Africa 
and on the Route from the Cape to Auetrslh about Australasia, and across the 
Pacific from Fiji to Hawaii. These papers give evidence of much stendy work and 
careful observation. They cannot fail to be of help and interest to all concerned in 
the eoience of meteorology. 

I t  has been abundantly proved that weather is a matter of the greatest import- 
ance in naval warfare. We believe that naval officers are fully aware of thii  fact, 
and that they give more thought and atndy to weather conditions than Captain 
Campbell Hepworth aeems to think. At the same time, a perusal of these papera 
would undoubtedly be of service to all sailors. . 

Our preeent knowledge of meteorological laws is 80 limited, that no methods or 



d e a  for forecasting weather can bs advocated as abeolutelp reliable. Experience 
shows, unfortunately, that the very beet methods are sometimes at fault. 

Nine years previoua to Captain Oampbell Hepworth's paper, we dealt with the 
storm system on the route between the Cape and Australia; our conclunions, based 
on the examinatiou of numeroua obeervations taken personally in different nailing 
ship, were that no one route is better or more reliable than another. The belt of 
storms shifts up and down in a way not yet understood, although it  would appear 
that the chief controlling influences are the changing barometric a r m  in Central 
Asia and the variations of pressure at  the south pole. A ship may run the 
easterly coum in 40° one voyage, and have a fine " 8 h t  ; " in the name parallel, 
on another voyage, the conditions may be most unsatisfactory. 

I t  is a pity that more aailm do not follow Captain Campbell Hepworth's 
example, and record their meteorological obeervations at  sea. By so doing they 
might render incalculable service to a science that has many baaing problems. 

D. W. B. 

SHORT NOTICES. 
Europe.-'Through Great Britain and Ireland with Cromwell.' By H. E. 

Marahall. (London : Jack (n.d.). Pp. ix., 141. Maps and Illustrations.) Thin, 
the first of a series of similar works, is an attractive book for acbool children. It 
is not laid down exactly on the lines of historical pography as generally understood, 
but is rather a combination of history and geographical description. Cromwell's 
career ie detailed, and wherever an important g&gr&hical name occura, a pause is 
made for description-to p i n t  in wordn, oe it were, the scene of each act in the 
drama The result is effective, but m deeiroue is the author of avoiding feature8 
unattractive to his young readera, that he has a tendency to omit perhaps desirable 
facts-dates, for example. 

'Florence and the Cities of Northern Tuscany, with Gtenoa! By Edward 
Hutton. (London: Methuen. 1907. Pp. I., 436. Map and Illustrations.) A 
great part of this book consists of personal meditation and narrative, bat:tl~en, ia 
also plenty of historical and descriptive matter. Such a book is probebly moat 
attractive to the reader who haa covered the ground, and can compare his views 
with the author's. In this case he would probably dispense gladly with most of 
the coloured illustrations; those in monotone are more successful. The map is a 
sketch in Mr. B. C. Boulter's antique manner, pictnresquely suitable. 

Asia.-' Indian Jottings.' By E. F. Elwin. (London : Murray. 1907. Pp xi., 
314. Illustratione.) The sub-title of this book ih ' From Ten Years' Experience 
in and around I'oona City,' and the author, a member of the Society of St. John 
the Evangelist, Cowley, deals with "the ordinary life and surroundings of the 
mission worker in India!' The book is, in fact, almoet entirely a study of native 
character, written with intimacy and interest. 

America-'Guide to Modern Peru! By A. de Clairmont, Conenl of Peru. 
(Toledo, Ohio. 1907. Pp. 66. Illustrations.) In the attempt to inspire the reader 
with a proper conception of the commercial possibilities of Peru (the chief purpose 
of this book), the writer's style often resembles that of a patent-medicine advertiser. 
"There is not a country to compare with it in the world," he says; he might, 
perhaps, have added to the value of his arguments by giving the other side of the 
picture. 

' Reise in daa Moderne Mexico.' By Mietze Diener. (Vienna : Hartleben. 1908 
[1907]. Pp. 112. Map and Illustratione.) This volume ia a "souvenir" of 
the tenth International Geological Congress held in Mexico City. The journey or 
series of excumions was comprehensive, extending from Mexico City to the extreme 
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north of the country ; to Baltillo and the vicinity, and to the south. The book is a 
fairly illutrated narrative. 

Pm$c.-'Maori and Polynesian: Their Origin, History, and Culture! By 
J. Macmillan Brown. (London : Hutchinson. 1907. Pp. xxxi. and 300.) To all 
who .re attracted by the mysteries of an inexact science, ethnography, eo far 8e i t  i~ 
one, must be specially attractive. This book, piecing together aa it  does, by a neriea 
of brilliant inferencan from scanty knowledge, the story of the orjgin of two of the 
moat interesting people8 in the world in this respect, cannot but be read with deep - -  - 

interest, especially aa the author has to no great extent had to follow well-trodden 
tracks. 

'In the Strange South Seas.' Ry Beatrice Grimshaw. (London : Hutchinson. 
1907. Pp. x. and 381. Illustrations.) From this writer an entertaining description 
of the islnnda visited (Tahiti, New Zealand, and others) would be expected, and is 
certainly provided in this book. The photographs, moreover, are particularly good, 
and give no mean idea, within their limits, of the beauties of the south eeaa 

Qene4.-I  Guide to the Great Game Animals (Ungulata) in the Department of 
Zoology, British Museum (Natural History).' (London : By order of the Trustees 
of the Mueeum. 1907. Pp. viii., 93. Illustrations.) In this handbook an indi- 
cation is generally given of the geographical distribution of Genera and species, 
not only at  the preeent time, but also in many cases in former geological epocha 

'The Mammoth Huntera.' By Alfred E. Carey. (London : Greening. 1907. 
Pp. xii., 306. Plans and Illustrations.) This is not specified as a book for 
boys and girle, but it is very suitable for them. It  attracta their attention by the 
opening story of the discovery of a cave by children, and its subsequent exploration 
by their elders, and out of this episode is developed, with simple interest, a stcdy of 
the condition6 of the life of men "in the morning of the world," and other kindred 
matters. 

'Modern Lithology illuetrated and defined.' By Ernest H. Adye. (Edin- 
burgh: W. & A. K. Johnston. 1907. Pp  128. INwtrations.) This should 
be a moat useful work of reference. The text conaista mainly of explanation of the 
admirable coloured illuatrationa of various rock textures, executed with great 
delicacy, and beautifully printed. There are, besides, a short bibliography, gloasary 
and index. 

The Scottish Peat-mosses.-A third paper on thia aubjeot (Journal, vol. 87, 
p. 84 ; vol. 80, p. BS), contributed by Mr. F. J. Lewis to the !.Pransactiona of the 
Royal Society of Edinburgh (vol. Is, part i., No. 2), embodiee the reeulk of 
further fieldwork during 1906, and is, besides, of special intereat aa summarizing 
the conclusions to be drawn from the whole investigation. The field of work in 
1906 embraced four arm-the first two in the Highlands, and offering examples 
of valley and upland deposits respectively; the laat two embracing parts of-the 
Outer Hebridea and Shetland iulands. Of the Highland valley deposits, those of the 
Parph, Cape Wrath, showed a general agreement with those examined previouely 
in Inverness-ehire, Eaater Ross, and Caithness, with the exception thst the upper 
forest bed was wanting in the former. In the Assynt district of Sutherland, the 
arctic plank at  the base of the peat were absent, but the upper forest bed waa 
repreeented, generally in the form of two eones (Betula alba and Pinus sylvestris) 
seperated by a layer of peat, as in other Highland districts. The uplend deposits 



332 T H B  MONTHLY RECORD. 

of the Forfarahire Grampienn rhowed three distinct type, vuying in the sge of 
the peat, but all ahowing the upper forest bed, thougb in aome cams ib upper tier 
is replaced by a bed formed alrnwt entirely of Calluna stems. The Moor of 
Rannook showed leee r e ~ t y , e s p e c i t a l l y  in the lower layers, as might be expeded 
in a badly drained area liable to flooding. The double tier of treee in the upper 
fomt  bed is hardly noticeable here. Both in the On* Hebridea and in the 
Sbetlande, a lower, arctic bed not wan elnewhere was a marked feature, whii,  
though the upper fore& bed of the mainland was entirely wanting, the lower forest 
bed could generally be dintinguiehed. During the whole investigation Mr. Lewis 
wan able to define nine distinct beds, beginning from a bl ("firat") arctic bed, 
and p s i n g  through a lower foreet bed ; a lower and upper bed of peat separsted 
by a second arctic bed ; and two tiern of an upper fonurt bed sepr&ed by peat with 
arctic plantn; to the recent pest at  the surface. He diecuseea the geographical 
distribution of theae aeveral beds, and illustrates i t  graphically by a couple of 
aectiona oarried through all the principal arere examined. Aa already notcd, the 
find or lower arctic bed was found only in the Hebridee and Shetlande, its character 
being different in the two localities. The lower forest showe a somewhat remark- 
able distribution, beiig found in the southern uplandn, in the Hebrides and 
Shetlande, but not in the Highlands I t  seems that the p t h  of the Atlantic 
cyclonic systems m u t ,  a t  the time of its axistence, have been different to the 
present; the existing abeence of trees from the Shetlande b e i i  due, not to 
temperature, but to the force of the salt-laden winds. No characteristic arctic 
plants are found in the lower forest bed, and it  may be supposed that while the 
5rnt arctic bed pointn to a depression of the present alpine-arctic boundary to an 
extant of 2000 feet, the lower forest bed represents the return of that boundary 
to at  leest ite preeent altitude. The lower peat-bog is widely developed, though 
tending to thin out from south to north, and showing a variation of type in some 
lowlying dintricta. The seoond arctic bed is reprmented in every district e x d n e d  
along a ' h e  from the southern uplands to the Shetlandq though ateant in Skye and 
the Hebrides. The upper foreet bed is found on the mainland from the Wigtown- 
shire lowlends to the valley of the Dionard. Some of ita special feeG h v e  

' already been alluded to. Mr. Lewis attempts to correlate the different beds with 
successive periods of glaoiation, and gives a diagram showing the altitudinal limits 
of the various zonee. 

The Ori@ of the Iron oats.-Among the ragulte of Jovan Cvijid's inveetiga- 
tions, carried on for several years, into the tectonic conditions nt the Iron Gate, are 
the following : The breach made by the Danube, on the frontier between Servia on 
one side and Hungary and Rumania on the other, is 80 miles long, forming the 
longest breach-valley in Europe. The breadth of the river at its narro\veet spot 
is only 380 feet, with a depth of indentation reaching to 1000 feet. As ita 
precuIsor, the Iron Gate hed a pre-Miocene valley. The floor of the valley, very 
broad, much warped and dislocated, is distinctly traceable ut a height of 1300 
feet above sea-level. During the second Mediterranean stage the sea penetrated 
into this valley, and it  became a strait connecting the Pnnnonian with the Rumano- 
Ruseian sea. I n  the Pontic period there occurred 8 diaerence of level between the two 
 sea^, and the strait became a river. At about 2850 feet above the level of the present 
Danube, ita valleydoor, strewn with great ma= of boulders, may be clearly 
traced. This valley-floor, too, has suffered manifold disturbances. Beeidea these two 
old valleys, CvijiO hae been able to establish the presence of saven Plincene and 
Pleistocene Danubiin terraces. Down-stream they gradually diq~pear ,  in con- 
sequence of the subsidence of the Rumanian basin. Upstresm, on the other hand. 
they are traceable as far as Belgrade, ~s also in the valleys of the Isker, ieeuing 
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from the Balkans, the Timok, and the Momva, M well M in the valleys of the 
Rumanian trihutariee of the Danube, which burat throngh the (Yapathime. On 
thaw terrecee the history of the development of the Iron Qate down to the present 
time may be followed. As far back as the Pontic period, elevations occurred 
in the region of the Iron Gate. They find expreeeion in two wavee, the exinhoe 
of thaw wave8 of elevation" being deducible from the inverse inclination m d  
dielocation of the terraces. They were the muee to which the outting of the 
4 1  V-shaped valley of the present Iron Qate into the broad Pontio valley- 
floor ia to be attributed. That the course of the Danube reached back into 
pre-Miocene times ie a f k t  confirmed by the conditions found at  the breeches a t  
Hainburg and Presburg, on the frontier between Austria and Hungary. The 
plan of the valley nt Omva iq moreover, connected with the very complicated 
struclure of the Banat monntaiae. In the Cretaceous period these were subjected 
to an intenrive f o l d i i  with great over-thruste, and in the long continental 
lime of the older Tertiary they became almost completely levelled. In the place 
of the present gorge there then existed a broad valley, the situation of which wan 
indicated by a longitudinal rupture. Before the eeoond Mediterranean stage the 
subsidence of the great baain took pbm. During this stage a riro in the sea-level 
marred, and the valley grew into the already-mentioned strait. The ruehing 
stream that thence was formed in the Pontic period drained the Pannonian baein. 
Then ensued a renewed elevation of the land, the old valley-floors became again 
wnrped, and the river incised its p a a g e  mew. In Pliocene times a subsidence 
of the h i n s  again occurred. This wse perhaps connected with the forcing up of 
the mountain barriers, a circumstanoe mrving to explain the low t e r r m .  

Dr. Hedin'r Explorations-A letter from Dr. Hedin, printed in Petecmanm 
Mittedungen, No. 1,1908, supplements previous accounts to mme axtent, though 
all the rsential pointa have already been referred to in the Journal. I t  is dated 
" Gartok, October 7,1907," and m a  as follows : " Here in,Ciarbk I have completed 
a new mection of my journey. I t  is exactly half a gear since I left Shigabe, m d  
many great a td  important discoveries have been made in the interval. The g m t  
range, which I first crossed at  the Sela-la, I have now surmounted by four other high 
pasees, and so have been able to trace its c o m a  I t  ie an enormous chain, certainly 
not inferior in length to the Himalayas, and the mean height of the pwea is 
greeter; only in the height of the peaks do the Himalayas of couree retain the 
advantage. From Shiptae I followed generally the Ragha-tsanpb, and went an 
far as the Targutgangri and the neighbourhood of tho Dangra-yum-teo; to the 
south of it is a very large lake, the ~h&-tao. From Tradum I croescd the water- 
shed between Tibet and Indii and p i d  a short visit to Nepal. Then followed the 
dimvery of the eource of the Brahmaputra, which comes from a huge glacier maw, 
the Kubi-gangri, belonging to the northernmost chain of the Himalayas. The 
supposition of Nain Singh that the Mariam-la is the origin of the river is entirely 
wrong, for only one of the emallest tributaries descends from this pass.' Then for 
five weeks I studied the Satlej problem. The real source of thie river liw, not 
where it  is marked on map,  but two long days' journey east-south-eaet of 
Maoaearowar. On the same pass from which the most westerly branch of the 

* It  may be o h r v e d  that the stresm deecending from the Mariam-la hes been 
shown merely a9 a side-branch on all the beat English maps nince the journey of Nain 
Singh in 1865. The lat,ter reported the main branch to be fed by many large glaoiers 



Brehmeputro flows eaetwarde, begins the river Toge-hnpo, whioh falla into the 
Ma~asarowar, and at my Viait disobarged 11 cub. metrea (380 cub. feet) of water 
per aecond ; altogether 31 cub. metrea (1095 cub. feet) flow into the lake. There 
in no longer any visible connection between the two laken, but the water 
pasees underground from Manawowar into Rakaa-tal, a d  from thie again by an 
underground cbannel further west, appearing again in the form of innumerable 
springe in the old Sutlej bed. I have made a very axact batbymetrical map (129 
soundings) of the Manaaarowar (Tm-mavang). Then I made the pilgrim journey 
round the Kailae, and, from the temple Din-pu, an excursion to the aouroe of the 
Indue, where, eo far as I know, no European hrs been hitherto. The mnrce is 
called by the Tibetans Singi-Kabep--that is the mouth, out of whioh the Indue 
comes. From here I travelled north-eastwar& through unknown county to 
Yumba-mateu in 3 2 O  N. la t ,  and then baok to k t o k ,  crowing tbe Indus again. 
As Ryder and Rawlings had made the journey from Shigatee to Qartok, I tried to 
avoid their route, and of about 135 dap '  mrrches only 2+ lay along it. They 
accomplished their journey in 72 dam end I in exactly sir mantha, for I made 
many excursione to the north and muth. Maps--.e, for inetance, that in Stieler'e 
atlas-must now undergo many extensive alterations. Espeoially remarkable will 
be a quite new gigantio range right across the whole of Tibet, for the Nln-jag- 
teng-& to the south of the Tengri-nor, ie the aame chain which I or& a few 
days ago to the north of Gartot by the high and difficult paaa Jukti-la.. S i  
leaving Shigstse I have visited twenty-nine gunpea and accumulated hundreds of 
sketches ; moat of these temple cloistem were hitherto quite unknown. I have a 
very ample collection of obaervatione. Reckoning from Shigatee, the map wmbta 
of 301 eheete with forty astronomical points, mveral hundred panormman, whiob 
give a very good repreaentation of the scenery and the general character of the 
highlands. I have alw a series of precise mensurementa of the volume of water 
in the Brahmaputre aud ite tributaries, and an exact series of levels ehowing the 
difference between the Manaearowar and Rakae-tal (Langak-tso) equals 44 feet, 
or 14 metres. . . . Now I am on my way to Ladak. A year :and three months in 
Tibet is enough for any ordinary man, and now another winter is beginning, with 
the thermometer already at  a minimum of -21.3 C., aa it was last night. I t  wse 
not so cold at the same time last year further to the north and at greater elevatiom ; 
perhaps thie h because the rainy season has not put in an appearance." 

Journey8 in Hunan and Xiangsi.-An article by Captain Harfeld, with plan 
and illustrations, in the Bulletin of the Royal Belgian Geographical Society 
(v.11. 31, Nos. 4gnd 6), suppliee a comprehemive description of north-west Hunan 
and west Kiangsi, from the point of view of topography, agriculture, mineral and 
commercial reeowces, eta. The first part (pp. 280-311) is devoted to a desoription 
of the.rivere Siang Kiang end Yuen-their rtmpective coureas, tributariee, r&imcs, 
navigation, and the principl towns on their banks, including a minute aocount of 
the capiteJ of Hunan. Thereon follow six itineraries : (1) From Ching Yu Wan 
and Fu Tai Shan (villagee on the-left bank of the Siang, 30 miles below Chang- 
Sha) to Cbang Te Fu on the Yuen ; (2) from Cbang Te Fu to Teen Chau on the 

The existence of such a range has long been suepected by geograpllere. Thus it 
was drawn by Mr. Brian Hodgson as a distinct and continuoue chain under the name 
'' Nyencllhen-thengla " (' Sclectione from thc Reoorda of t l~c Government of Bengal,' 
No. 27,1857). I t  was spokcn of by Sir Clemente Mnrkham ('Bogle and Manning,' 
p. xxiv) as "the greet northern chain of the Himalayas ; " while Mr. Trelawny 
Saundere propoeod for it the name " Gangri" (see map in the laet-named work, and 
article in the Geographical Magazine, vol. 4, 1877). 
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Yuan ; (3) from C b g  Te Fu to Li Chau, a eouth to north route, which, croeeing 
the Li by a 6ne stone bridge of eleven arch-, enters the prekctorial. town of 
Li Chau with 200,000 inhabitante ; (4) fram I Pang Hsien to Cbang-Sha by 
Ning Khiang H d t n ;  (5) Siang Tan to Ngan Yuen (in Kiangsi) ; (6) from Chu 
Chau (Central Hunan) to Li Ling (in west Kiangsij. The article concludest with 
the journal of two journeys: one through west Hunan, made early in 1904; 
the other through east Hunan, made in the corresponding :part of 1903. The 
m i n d  richea of north-west Hunan and west Kiangsi are stated to be immense, 
as testified by the relatively brilliant results of Chinese enterprise in this field in 
various plaoes. The principal minerale of commercial vnlue include gold (rich 
veins of auriferoue quartz having been exploited at  Yu Ka Tson and Hu Lu Wan, 
while in other parts there is auriferoue sand); argentifemus lead at  rarious 
places, on the security of which the Carlowits firm advanced money to the 
Chinese minister of railways; coal, of which there are numerous and important 
beds ; iron, silver, oopper, antimony, and zinc. As already said, there are detailed 
accounts of the principal towns. Chsng-Sa, the capital of IIunan, extends 
nearly 2 miles along the right bank of the Siang, with a popuhtion of from 
250,000 to 300,000. The busy part of the city is about 2 miles from the 
northern port. The place, however, of future importanctt is the sandy inland 
(giving its name to the capital) I Shni Lu, 2 miles long by 500 feet broad, and 
1000 feet distant from Chang-Sa. Below is another smaller island. Chang-Yha 
hae a number of beautiful temples and numerous schools, including sixteen high 
schools, two military academiee, and many private schools. Near the city a 
sacred hill rises out of a rich and fertile region to a height of over 1300 feet. 
Chang-She has important antimony and iron found ries, and manufactures paper, 
jewels, art furniture, etc. Its commerce absorbs a third of the foreign imports into 
H u m ,  including cotton thread, plain and printed cottone, grey and white cloth#, 
raw and woven silk$, silk embroideries, linens, and furs. It  likewise importa beanp, 
pork, fresh and dried fish, rice, winea, Qerman champaign, American corn, tea, 
maeugor,  leaf and prepared tobaoco, native and foreign opium, pipm, morphine, 
cheap American cigarettes, Japanese matches ; rhtlberb, camphor, and other rnedi- 
cinal planta ;  scent^, musk, f&hionable clothe, European and Japaneae unlbrellas, 
palm leaf and paper fans ; gold, silver, and jade jewellery ; petroleum from America, 
Sumatra, and Borneo ; German lamps, candles, incense; objects in copper, mhitc 
metal, and antimony, etc., etc. The revenue of the imperial customs at Chang-SR 
roee from 35,000 taels in 1904 to 86,000 taels in 1906. 

Cape D e h e f ,  or East Cape.--Our honorary companding member, Colonel 
J. de Schokalsky, writes to ua urging the general adoption of the name Dezhnef 
for the cape forming the most easterly point of Siberia, after the Russinn seaman 
who wan the real discoverer of Bering strait (1648). Colonel Schokalsky lays 
strees on the merits of this bold explorer, regretting that his name is lees genernlly 
known than it deserve# to be. I t  may be pointed out that the proposed aqoption 
of his nRme for East Cape wee referred to in the Jinrrnal some nine years ago 
(vol. la, p. 609), and that it is now commonly found in English maps. The recent 
Admiralty charts all give the name Dezhnef (Deshnef) as well as the older appella- 
tion. The Russian explorer has been by no means unknown to English readers, ari 
his achievements, so far an traceable, were made known in this country over 
a century ago, on the one hand through Jeffreys' translation of Muller's account of 
the Russian discoveries, and in the second through Cbxe's work on the same 
subject. 
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The Faro Tributary of the Benue.-This river, the coduence of which 
with the Benue was reached by Barth in 1851, has never been trnced upwards to 
its source, although ita upper course wae touched at  various pointa, a good many 
yeers ago, by the routea of Flegel. An examination of a portion of the river above 
the mnfluence of the Deo (the main weetern branch) has lately been made by 
Lieut Striimpell (Dactschs KoloniuZbZ., November 16, 1907). For two or three 
days above the junction thin offioer navigated the stream in canoes, but rapids then 
compelled hi to take to the land, a way Wig cut with eome difficulty through 
the uninhabitad bush which covers the banks. At the fartheat point reached 
(where the river still had a width of 50 to 100 yarde), a view wse gained of the 
plateau escerpment from which the atream demndp, and in which its valley aeems 
to form a sort of gulf. The lower country is broken by low hills and intereected 
by temporuy streama Below the confluence of the Deo the Faro has a wide 
sandy bed, with a shifting deeper channel, to which moet of its water is confind 
in the dry sesaon. Throughout this section it would be navigable for river- 
ateamern. Above the Deo the river hee higher banb, is rapid, and barred by 
mrious obstructions, though some portion might be navigable. The country through 
which it  flows wae formerly much better peopled, remains of old aettlementn being 
frequently met with; but it  has been depopulated by native wars. There are 
atill mme mttlementa of the Woko, who have proved a tractable people, though 
terroried by their eestsrn neighbours, the Namji. Lieut. Striimpell thinks that 
if these latter were held in check, the country might be re-peopled by the pagan 
tribee of the region. Tracea of elephants, buffalo, and other wild animals were 
seen, but the upper Fan, valley doen not abound in game to the extant that ham 
been suppoeed. Under present conditions, the river above the Deo doee not eeem 
to offer great poeeibilities as a W e  route. Of ita coum on the plateau above the 
deecent of the eecarpment, nothing appeare to be known. 

Vegetation Peatnrer of South-West d6rioa.-Even where the constituent 
elemente of the Africa flora are fairly well known, there remains much to be done 
in the way of etudying their distribution and ecologioal relations. A u d d  con- 
trib@ion in this direction has been made, in respect of the arid region of South-West 
Africa, by Mr. H:H. W. Pearson, who early in 1907 made a journey from Wal6sh 
bay to Windhuk, which he deffiribes in the Kew Bulletin, 1907, No. 9. Apart 
from the notes on the vegetation, the p a p r  gives some interestiog infonnntion on 
the preaent economic position in that-region. From Walfish by-which seema 
to have fallen into a condition of almoet complete stagnation eince the port of 
entry into the German territory was traneferred to Swakopmund-Mr. Pearson 
went on foot to Rijssing on the Otavi railway, making the rest of the journey, 
outward and return, either by this or the Windhuk railway. The zone of sand- 
dunes, varied by mud flats, which is the flrst to be traversed, ia about 7 miles wide 
at its narrowest. The fints here and there support a luxuriant growth of the 
Argentine Nieotiana gktueo, which, according to Baines, was introduced about 
1854, and haa proved a most succeeeful colonist. I t  reachee a height of 16 to 
20 feet, and, with the native Tamarix artimlata, supplies the wood used for the 
framework of the native* huts and for fuel. Economically, the moet important 
member of the flora is here the " Narae " (Acanthicyos h-oh), a cucurbitsceoue 
plant, which sends down its roots to a great depth beneath the dunes, with the 
growth of which it  ;keep psce, its old buried ateme,: 8s stout as the human 
arm, serving in part ae water-storera. For about four month in the year its 
nutritious d e  and the juicy fleah of ita fruit form the chief food of the Hottentots 
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At their matern limit the dunes ehow no marked diminution in height, but are 
suddenly replaced by a gentle dope of ripplemarked a n d  leading up to the 
" Namib," a hard and stony plain rising esetwards to a height of about 2000 feet. 
There are many extensive a r e a  on it where the plant-population is not more denae 
than three or four individuals to the acre. Towards the weet there is sn  abundance 
of rounded, water-worn pebbles, and there is evidence in support of the view that 
the maritime belt haa rieen daring recent times. The remarkable number of dry 
river-- aeem relics of a period of much greater rainfall, and the deeply eroded 
&ions of the Swakop and the Khan point to a similar conclusion. On the plateau 
the moat characteristic plant is the curious fleshy-leaved Zygophyllum Stapfii, 
Wdtoitsdia occurring more locally, while the main river-beds posaeea a much 
mole abundant and leas aeverely xerophytic fiora. I t  seems doubtful whether the 
additional elements found here are due to the transport of seeds from the upper 
basine of the rivers, or whether the flora is a relic of one which spread all over the 
" Namibn when cliolatic conditions were more favourable, snd of which only auch 
species have maintained themselves on the plateau aa could adapt themselves to 
the altered environment. Mr. Pearson inclines to the latter view. The soil 
tempereturee obtained in the Nsmib on January 24-31 varied from 73O.6 Bahr. a t  
6 am. to 120°f2 at  2.46 p.m. At night, aa is well known, this wne is remarkable 
for its fogs. Mr. Pearson found that eeeda of Welwitschia which had been lying on 
the ground for six months exposed to the above fluctuations germinated within a 
fortnight under laboratory conditions. He considers that this region would be 
especially favourable for the establishment of a botanical laboratory for observat io~ 
on deeert life. There ie a transition zone from the Namib to that of the "Acacia 
park forest," which extends to Windhuk, and includes some good grazing areas. 
On the plateau to the eaut of Windhuk the treea again become fewer and the 
undergrowth less abundant. 

The C m n t a  in Belle Ide Strait.-The importance of t h i  strait  at^ lying 
on the moet direct route from England to Montreal and Quebec, and its constantly 
increasing use by shipping, renders an accurate knowledge of the Ggime of its 
currents a matter of great moment. For a long time the erroneous belief prevailed 
that the current in the strait maintained a constant direction inwards,-and this 
through its tidal character had been definitely ascertained, by Mr. M. H. Warren, 
in 1854. In 1894 a survey waa carried out by the Marine Department of Canada, 
which once more established the true character of the currents in general outline 
(cf. Journal, vol. 8, p. i2).* A still more careful survey wae made in 1906, in 
which year the whole eeason, from June 7 to September 22, waa devoted to the 
strait, the mcst modern methods being employed in the investigation of the 
currents. The results have been put forward by Dr. Btll Dawson, the engineer in 
charge, in a specid report ieaued by the Ilspartment of Marine and Finherim 
(Ottawa, 1907). As was already demonstrated in 1894, the current in the strait is 
fundamentally of a tidal character, all the variations in the tide being represented 
by similar variations in the current, though this is complicated by a tendency to 
greater flow one way than the other. Thus, a berg may drift up and down 
with the flood and ebb, but in the course of a day will make on the whole a 

Reference is made, in the report now under review, to various jonrnnls in whioh 
attention was oalled to the resulta of the survey of 1894, the Geographiml Journal uot 
being among the numbor. I t  may be poiuted oat that thow resulk were olwrly stated 
in thc volu~ne above qnoted, on the authority of the ' Report of the Survey of Tides and 
Curmnts,' oto., for 1805. 
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considerable gain in one dict ion,  the average rate at which this gain is made 
sometimes amounting to over one knot per hour. But this groater flow may be 
either inwards or outwards, though during the whole of the observations there was 
almost always mme dominant flow, which continned in one direction for periods 
varying from two or three days to two weeks and more at ,a  time. I t  is this 
element of the current which brings the icebergs into the strait, or keeps it clear, as 
the case may be, and it is of much intereat to discovcr the probable cause. Dr. t 
Dawmn examines in turn the various factors, astronomicnl and meteorological, 
which might be responsible for the phenornenon, and finds that there is no evidence 
of any true period of an astronomical character that can be assigned to the 
dominant flow; that it cannot be explained aa a wind drift, though examples of 
such a drift have been met with in the strait; but that the cause is apparently 
related to general weather conditione acting indirectly. l'hus difference of baro- 
metric preseore may occaeion a change in the volume of the Gulf of St. Lawrence. 
through Cabot strait, which lnay react on the flow in Belle Isle strait; or more 
probably the effect may result from mme fluctuation in the Labrador current, 
itself due to meteorological causes. Dr. Dawaon suggests some practical indications 
of the probable direction of dominant flow at any givcn time. 

The Hakimu Caves, British Columbia.-The report of Mr. A. 0. Wheeler, 
( 

Surveyor-General of Canada, for the year ending June 30, 1006, includes a detailed 
account of thc Nakimu caves, highly interesting at once from a pictureeque and a 
scientific point of view, recently discovered in the Selkirk mountains. The caves 
lie in Glacier Park Reserve, in the bed of Cougar Creek that h hollowed them 
out, and of the progent channel of which they form part, G miles from Glacier 
house, the Canadian Pacific Railway hotel near the summit of Rogers pass. From 
Glacier house a bridle trail, 3'8 miles long, now leads to Cougar Water-tank, whenoe 
a bridle path of nearly 2 miles, now in coum of construction, will, when finished, 
lead to the camp ground at  the cavea. The cavev were fir& brought to public 
notice in 1904 by Mr. C. H. Deubchman. In 1905, twelve permns, including an 
underground engineer, visitd the caves. In 1906, Mr. Wheelcr made three vinita- 
the fimt, preliminary; the second, for the purpoee of surveying the entire valley 
and the enclosing peaks and locating the Cave& eo far as then known, above 
and below ground; the third, with a view to surveying the third and largeat 
series of caves discovered two months pkvioualy by C. H. Deubchman. The 
caves compriae a labyrinth of pwagea cutthrough n ridge of dark blue limestone. 
At intervab the passages open into curious circular pot-holes, descending one to 
tho other in a succession of steps. lnto cavernous openings and deep abg~wn 
subterranean waterfalls leap with thunderous row, intensifying the eerinees of the 
pitch-black depths glimmering under feeble lantern rays. Overhead project 
fantastically shaped spun of rock. The visitor enters marble halls, with walls and 
ceilings frescoed in flowery designs. of snowy whiteness, evoked into momentary 
vinion by a flash-light. Throughout, the floors are of broken rock, seamed by 
cracks; in many places accessible only to skilled climbers. Outside the scene 
is almost equally weird, an the stream disappears and re-emerges at mme depth 
below in a swirl of foaming cascades. A littlc more than a mile above the tank 
the exit of the underground flow from the cave8 is seen; higher up the volume 
of the stream is much rhranken. Onc-third of a mile above the outflow is the 
"wind crack,'' whence issues a @haft of cold wind. The report includes detailed 
accounts of the discovery, and a dcccription of the valley of the caves, as well as 
of the individual caves with their formation and structure; alm a topographical 
map of the Cougar vallcy, on a scale of 1 : 15,000, and a map of the cave syetem 
on a scale of 100 feet to an inch. 
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A V W I A  A I D  PAUIPIO ULAXDI. 

Boientiilo Berearch in the Pacao.-It is announced in the Pueijic Corn- 
W Advertiser (Honolulu, December 14, 1907), that a body known ae the 
P d c  Scientific Institution h~ been successfully organized, with a view to nnder- 
taking a complete scientific exploration of the Pacific ocean and ita many ialande. 
While the chief energiea of the inetitution will be devoted to ethnology, the geology 
and oonfig~ration of the region will aleo be investigated, and studies in eoology and 
botany will be carried out, ee aleo of winds and ocean current3 with a view to 
throwing light on the distribution of animal#, plants, and of the human race. 
Expeditions are to be deepetched in a epecially equipped vessel, and it is anticipated 
that fiftaen  year^ may be needed for the work. The moving spirit in the organiza- 
tion of the project is raid to be Mr. W. A. Bryan. 

8tereorcopic Colonring of Papa-With reference to our note on thie eubject 
in the Journal for June, 1907, p. 680, Herr G. Freytag, of the Vienna cartographical 
firm of Freybg & Berndt, writes pointing out that the ayetem of showing relief 
by mean8 of a special arrangement of outatanding and retreating coloura, hes for 
aome time been adopted in the publications of that firm, particularly in thoee 
intended for educational purposee. In addition to the use of this definite colour- 
scale, much has been done to improve the representation of form by a suitable 
distribution of liiht and shade. 

Mountain-building in Miniature: Origin of Tranrverre Valley#.-The 
problem of the origin ol valleye cutting transversely through mountain ranges has 
given rim to much discuaeion, the mwt commonly accepted explanations being 
either that the erosive action of running water h n ~  kept pace with the slow elevation 
of the range, or that the trausvem valley has been formed by the backward-cutting 
of a stream which originally descended the outer slope. In the Geogruphiede 
Zeitechrift for November, 1907, Dr. 9. Psesarge calls attention to an intereetiug 
case of mountain-building in miniature, which he thinks may throw light on the 
origin of some transverse valleys. A railw~y embankment thrown up near the 
station at  Lychen (North Brandenburg) rested on the flank of a mass of diluvial 
sand, eta., at the spot wbere it  dipped beueath an old lake-bed forming a level 
expanse of alluvium topped by a layer of turfy soil 3-5 feet in thickness. The 
pressure exerted by the emhsnkruent ridged up this turfy layer into a seriee of 
folde, the innermost and highest of which reached a height of 5 or 6 feet, while they 
died away outwards in a series of concentric rings, not continuous, but, as might 
naturally be expected, taking the form of a series of short overlapping arcs, highest 
in the centre and sinking toward8 the extremities tm an to leave a series of depres- 
 ions uniting the longitudinnl furrows. But the most interesting p i n t  was the fact 
that these arc8 had been frequently torn asunder transversely just a t  their highest 
point, giving rise to a series of fissuren which closely reproduced the transverse 
;alleys bf many ranges. The whole formation offered a &king parallel to that of 
the Swiss Jura. This occurred in 1800, and the ridges have since lost much of 
their original sharpness, but a recent visit showed that the transverse fissures had 
been well maintained, and even, it seemed, accentuated. Without denying that the 
usual explanations may often hold good, Dr. Passnrge thinks that this may soma 
times at least have been the mode of origin of transverse valleys. 

Lateral Erodon of Stream.-Prof. Mark Jefferson has lately paid aome 
attention to the queation of lateral erosion by streams, and bee endeavoured to 
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mcartain in certain definib casea whether the procees must be attributed to 
terrmtrial rotation or to some other caulla The rivers examined are in the lower 
peninah of Michigan, a driftcovered sres out of wbich the rivers have carved 
winding valleys between grasey bluEa, while they themselvee follow courses yet 
more winding on the floor of the flood-plain. Here and there the bluffs form 
"scaura" or steep slopes of naked clay, theee occurring at  pointe where the 
meandering stream is now cloee to the valley wall. In 1903 Prof. J e f f e m  
examined the scam on the lower Rouge river in oornpany with Mr. I. Bowman, 
with a view to sscertaining what proportion of the valley wan now subject to the 
widening procee. I t  proved to be ten per cent, but Mr. Bowman noticed that for 
many milea two-thirde of tho s c a m  ocourred on the right bank, and he suggested 
terrestrial rotation ae the cause. To t a t  this theory Prof. Jefferson baa since 
undertaken the examination of other stream flowing in other directions, and the 
resulta have boen presented to the Geological Society of America (BuUefin, vol. 
18, 1907, pp. 333-360). I t  wm found that most of the streams show persistent 
and uniform tendencies towards one or other aide of their valleys wherever there is 
a flood-plain on which the streams meander between distinct bluffa But though 
aeveral bear strongly to the right, one at  least besra aa strongly to the left, whereas, 
if terrestrial rotation were the cause, tho tendency of all should be towards the 
right. Prof. Jefferson is inclined to acwunt for the tendency by the general tilting 
of the region towards South 27' W, which h a  been deffiribed by Gllbert. 

A Historioo-Oeographioal Document of the Fonrteenth Century.-Mr. 
C. R. Beazley has done good servica by printing in the Amer-icarh Hiu(wica1 Ihwitw 
(uol. 12, No. 4, and vol. IS, NO. 1, J ~ i l y  and October, 1907) an early document of 
much interest, which has hitherto received far lese attention than it deeerws. Apart 
from extracte printed in 1719 by Qudtif in the 'Sariptores Ordinis Prmdicatorum,' 
through which it wae known to Sir Henry Yule ('Cathay and the Way Tbither,' 
vol. 1, pp. 191-192), i t  has eo far remained in manuscript, and though one copy is to 
be found in the library of Magdalen College, Oxford, it hea been almost entirely 
disregarded by students. Under the title ' Directorium ad feciendum Pamagiurn 
Tranamarinum,' it consists of a memorial addressed about 1330 to King Philip VL. 
of France in the hope of stimulating a revival of the crusading energios of Western 
Europe, primarily @net the Eaetern Church, but also against the Moslems and 
other Eaatern powera, the aim and ambition of the writer being the reduction of the 
whole of the Orient under Catholic rule. The name of the author re& unknown, 
though the work has been attributed to John de Cora, appointed Archbishop of 
Sultaniyab, in Northern Persia, in 1330, and the autbor of s ' Livre de l'Eatat dn 
Grant Caan.' But, tu Mr. Beazley shows with much force, this identiticetion is 
vetoed, not only by discrepancia as to actual facta, but by the entirely diffemnt 
mental attitude of the two writers, the author of the ' Directorium' being 
characterized by furious bigotry in regard to men of other faiths, of which no trace 
is to be found in the work of John de Cora. He had evidently been engaged ,in 
missionary work in Persia, beeidea d i g  himself acquainted with Socotra, and his 
knowledge of the then existing wnditions in the Eastern states, and their relations 
with the West and with each other, gives his work a decided interest from the 
geographical, an well re from the historical, point of view: Mr. Beazley has edited 
the text with great care, and while following to the letbr what m s  to be on the 
whole the moet satisfactory manuscript (that of Paris), he has given in footnotea 
every divergent reading in the Magdalen copy, apart from mere differenma of 
orthography. He hae also supplied an interesting account of the work as a whole, 
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hidem giving a brief anslyme of i b  more important contents. Besides a general 
k s s i o n  of the motivea for undehking the c r u d e ,  in which the rsligiow and 
general condition of the nations of Western Europe and Emtern Asia is fully 
entered into, there are sections on methoda of action (including a scheme of siege 
operations sgainst Constantinople), on the possible routee to be followed, and on 
the poliay to be adopted in the governance of the conquered peoples. Among the 
more speoinl objectn of conqueat wee the empire of ''Raseis," by which in to be 
undmtood, ee Mr. Berreley ~ o i n t s  out, not the modem Russia, but the Servian 
empire of the fourteenth century which occupied nearly all the north-west of the 
Balkan peninsula. The work showe many analogies with the ' Secreta Fidelium 
Crucis' of Marino Sanuto the elder, and like this writer the author would abeolutely 
interdict all maritime trade between Latin Christendom and the Moslem countrim. 

The Boyal Scottiah thographica l  Society.-We are p l e d  to learn that 
an annual grant of E200 towards the objects of this Society was sanctioned by the 
Trecrsury early in February. This should prove of material mistance tow& the 
continuance and extension of the useful work accomplished by the Scottish Society 
hince its foundation. 

A New British thographica l  Sooiety.-We learn with much interest that 
active steps are being taken to establih a new provincial Society for the further- 
ance of geographical aims, under the title "The Leeds and Porkshire C+eographical 
Society." The promoters are Leede public men, connected for the most with 
the "Leeds Institate," and the meetings will be held in that city. A committde 
hoa been formed, and has already had under consideration the objects and oon- 
stitution of the new body, which will include in its activities the arrangement of 
lecturecl, excunione and exhibitions, the publication of a journal, and the formation 
of a library. We underatand that Lord Faber will probably be first President, 
while among the vice-presidents will be Mr. E. R. Wethey, of Bradford, whose 
eervices to geographical education in Porkahire are well known. The stimulation 
of a local intereat in geography is a work of much importance, towardn which lese 
has perhape been done in this country than elsewhere, although local research 
m u t  take a more and more prominent place in the geographical work of the future. 
We may anticipate valuable results from the new undertaking. 

Lectureship in Qeography at the University, 8hef8eld.-Through the 
liberality of Mr. Edgar Allen, of Sheffield, a Lectureship in Geography hee beem 
founded at  the univereity of that city. Mr. Allen has already presented the 
university with a new library, which is in wurne of construction. The nalary of 
the lecturmhip ia E300. Ae will be seen from an advertieement in the current 
number of the Journal, applications are invited for the new post thus created. I t  
is very significant of the rapid progress which has recently been made in the 
recognition of the importance of geogmpby ee an educational eubject, that a lecture- 
sbip should have been founded in so important a manufacturing and mmmercial 
centre as Sheffield. I t  may be useful to recall the fact that geography now fornur 
a regular part of the curriculum a t  the univereities of Oxford, &bridge, London, 
Manchester, Liverpool, Birmingham, Sheffield, Aberystwith, and Edinburgb, and 
there is reason to believe that other universities will, ere very long, follow suit. 
There is thua mnsiderrble encouragement for really competent men to devote them- 
selves to geography aa a profewion. 

The Spelling of Plece-names.-At the instance of Prof. Ricchieri, of the 
Accademia Scientifico-Letteraria, Milan, the reader of a paper on this suhject at the 
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Sixth International Geographioal Congress, held at London in 1895, the organizing 
committee of the Ninth Intarnational Qeograpbioel Congrsss, which is to meet a t  
Geneva on July 27 of this year, hm placed on the agenda of the a n g r m  the 
following queetion : What are the principal difficulties in the way of arriving n t ~ n  
intematioml agreement on the transcription aod orthography of geographical Dam* 
and in what manner can they be surmounted ? Prof. Ricchieri, believing that if this 
problem is to be solved at all it can only be by dow stages and-methodial 
p d u r e ,  propoaes that all that should be aimed at  in the fimt instance should be 
a preliminaryagreement among a few men of dierent  nationalitiee interested in 
this queetion as to the fundamental pointa on which it is necessary that an agree- 
ment should if possible be roached, and that a Btatement of those -points ehould be 
laid before the Congress at Geneva, which should then be asked to appoint a am11 
committee to study and procure the discussion of those points, and ultimately to 
draw up proposals and resolutions thereon. He further euggesta that thiscommittee 
~hould be expected to publish ita proposals at leaat one year before the meeting of 
the next International Geographical Congress, which, it is hoped, might then be in 
a position to draw up final resolutions on the subject. This scheme of openrtions has 
received the support of Prof. Henri Codier, of the ficole SpBcinle dm lnngues 
orieotalee, Paris; Prof. Robert Sieger, of the University of Graz ; and Mr. 0. (3. 
Chisholm, Recognized Teacher of the University of London (Birkbeck College), who 
have agreed to co-operate with Prof. Ricchieri in drawing up the preliminary ntate- 
ment of fundamental points requiring wlution to be laid before the Geneva 
Congress. If any Fellows of the Society have any suggestion8 on this question to 
make, and will kindly communicate tbem to Mr. Chisholm at his private address 
(59,I)rakeBeld lloed, Upper Tooting, S.W.), he will be glad to forward them to 
Prof. Ricchieri. 

" On North Polar Problem "-Erratum.-In Mr. Harris's letter on this 
subject in the Februnry number of the JozcmaI, p. 227, line 10, "0 '5  foot" ~hould 
read I' 0.2 foot!' 

OBITUARY. 

Oeneral Sir Bichard Strechey, Q.C.S.I., F.&S., LL.D. 
AMONO~T the namee of thoee who have occupied the distinguished p i t i o n  ot 
President of the Royal Geographical Society i t  may be doubted whether one a u l d  
be selected with greater claim to the honour of lasting recognition by the scientific 
world than that of General Strechey. I t  is well said of him that in variety of bie 
chime to distinction he may be regarded as "the most remarkable of the Stracheys, 
who for four generations and over a period of more than a century and a half have 
given to India the best portion of their lives ;" for it is India that owe8 to Richard 
Strachey the deepent debt for his splendid achievements in the executive branchem 
of her public worke, aa i t  owes to his equally distinguished brother John the 
development of muoh of her syatem of oivil administration and finance. There 
waa a time, indeed, when the Government of India waa sarcastically called the 
"Government of the Stracheys," and this, too, when India was ruled by one of 
the ablest and most popular of her viceroys. For seventy y w e ,  commencing in 
the reign of William IV., waa Richard Strschey a living force in India ae practical 
engineer and ecientific adviser, and it  seems probable that such a reoord is 
unequalled in the annals of that country. 



Born In 18li, he entered Addimombe, the military echo01 of the ' h t  India 
Compeny, in 1834 ; and after the usual two yeare' coune of training, left aa head of 
his term, and joined the cadre of that truly remarkable body of men whose name8 
an, equally distinguished in the military and civil history of India--John Company's 
engineera There were opportunities then for men of the Strachey stamp. I t  was 
close on the period of India'e awakening from a dreamy participation in orientel 
methods to a d i e a t i o n  of her destiny a s ~ a  great living factor in European politice 
and the neceeaity for adopting the main principles of economic development on the 
strenuoue lines of the West. 

From the very beginning Richard Strachey took up the white man's burden with 
tho energy and confidence of a born leader, and whether he applied his high scientific 
ability to the training of waterways and irrigation through the dry ~pacea of upper 
India, working as a nawy in his shirt-sleeves, or whether, having donned the 
uniform of a soldier, he misted with military plans and bridgea to the conqueet of 
the Sikhs, his whole heart was in his work. But the practical hand was always 
guided by the scientific brain, and it is hard to 8ay whether se military engineer 
and Indian councillor, or as scientific investigator, he won the greatest fame. In 
the domains of botany, meteorology, geology, and physical geography he waa 
equally at home as an original inveetigator, and his claims to distinction were fully 
recognized by the Royal Society, who conferred on him their medal, and elected him 
to be a Vice-President in company with such men as Spottiewood, Hooker, Huxley, 
and Kelvin. 

Ae President and Councillor of the Royal Geographical Society we many of us 
rernembsr him- the keen, determined face and the instant deoieion. There waa no 
" uncertain sound " about Sir Richard Strachep'e opinions, whether he fought the 
battle of the gauges of India (probably the only losing battle he ever did fight) or 
whether he laid down the rules on which scientific geography should be taught in 
England, he wee equally clear in his views; and it  ia to him chietly that we owe the 
change which haa been effeoted in t h w  methods of geographical instruction which 
have already borne auch remarkeble fruit. He war not over-mxioua to publish his own 
records of geographical exploration to the world, instruotive as they were. Know- 
ledge and not advertisement ~vaa the objective of his enterprise, and so i t  was quite 
late in life, and under rather special circumstances, that he contributed the narrative 
of hi journey to Lakea Manesuowar and Rakae Tal in Western Tibet. This 
expedition was undertaken in 1848, and only recorded for the information of the 
Society in 1900. 

In the middle of the last century Tibet did not loom very large on We political 
horizon. The eurvey range of the Himalayas ww for all practical purposes the 
ultimate boundary of British India, and the geography of that which lay beyond wae 
a matter of absolute inditierence to ~overnmenc It has taken just eixty yeers, 
from the first tentative expedition of Strachey over the border-line of Tibet to the 
present year of grace, to diecover the position of the northern watershed of India. 
Indeed, until the return of the adventurons traveller, Sven Hedin, we shall not know 
even now exactly where to trace it on our map. During those sixty years an 
immense impulse has been given to geographical discovery, and great has been the 
accumulation of knowledge in all branches of natural science relating to the Tibetan 
upland. But it is not too much to say that the information acquired by Strachey 
in that first excursion across the Himalayap, iuformation geological, botanical, . relating to glaciera and snowfall, or the nature and position of the eacred lukm 
which spread their blue surface to the sky within sight of the holy of holiee- 
Kailae, hae never been exceeded by any one traveller. In this as in every other 
work which he undertook, Sir Richard Strachey stands as a monument of 
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thoroughness. Thh q d i t r  indeed, added to his ~ingle-minded devotion to the beat 
interests, not only of India, hut of every undertaking which he controlled, is the key  
to his remarkable character and career. He died on February 9, 1908, at the 
advanced age of 01, and it may be written of him that his life's laboura will surely 
be crowned with the ~ r e a t h  of immortality. 

T. H. HOLDICE. 

CORRESPONDENCE. 

The Souroes of our Prerent Information with regsrd to Lake Chsd. 

WITH reference to the review of Mr. Boyd-Alexander's 'From the Niger to 
the Nile' in the February J o u r d ,  I should like to call attention to the sources 
of our information about Lake Chad. When the geography of Africa waa in its 
infanoy, Denham and Clapperton gave w a real Lake Chad to replace the Lake 
Bomu of the early mupa. Their journey was made in 1822-24, and Denham 
produoed a map of the lske, except a portion of the east coast, which is dotted in. 
A quarter of a century after this Berth visited Chad, and, with his usual accuracy 
and care for detsil, told ue all he gathered from personal observation and otherwiee, 
and even gave us the names of the thirteen islands that then existed ; and Overweg 
confirmed Barth's statement. Vogel and Rohlfs were subsequently on the ecene, 
and in 1870-72 Nwhtigal examined the western and northern portion of ite shores. 
From that time to the beginning of the present century Chad retained, on the 
maps, ita stereotypad form, very mnch in the &ape that Denham had depicted, 
until the remodelling was begun by Fourean, who in 1900, with Joalland, &st gave 
a definite idea of the esstern shore; and the latter foreshadowed the separating 
olusteir of islands in a map which wse published in 1901. 

Duboin, in April and May, 1902, surveyed the southern and aouth-eastern 
shore and islands, and his map ap-d in the middle of 1903. The Lenfant 
Mienion first gave the new shape to the lake, with the cluster of islands wprating 
the two portions; and his map, which appeared on May 16,1904, also shorn the 
blocking up of the southern extension with mamh and swamp. 

From the moment when Colonel Datenave took up the command of the Chad 
Military Diatrict, his officem have been ceaaelosa in their explorations of the lake. 
Audoin had been right round it and aecured the general outline, and had spent 
much time surveying the cluetern of islands ; and after the completion of the work 
of the Niger-Chad Commismon, Captain Tilho, with Audoin, D'Adhemar, Hardellet, 
and Jacques, covered the lake and ite shorn, the islanb and marshes, with a 
network of routes. While D'Adhemar was surveying the south-eeetern archipolago, 
the others were occupied on the south-eaetam portion of the lake in December, 
1902, August, 1903, and October, 1903, and surveyed the northern open water and 
ite islande and shores in November, 1903, and March, 1904. The map embodying 
their work beam the imprint, " Aapect g6nCral en !b Avril 1904." 

We hnve had this map, showing us the new state of affainr with remrd to the 
lake, since the iaaue of the March number of La (76ographie in 1906, and it  is to 
the French officers that we owe, almost entirely, o& present knowledge. Mr. 
Boyd-Alexander's book waa puhli~hed towards the end of last year, and in his 
map, which he bases on four poeitions determined astronomicnlly by the French 
officers, he gives us some additional route@. 

A. B. 
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On p 26 of the January number,'and in reference to my remarh during the die- 
cuseion of hie peper, Dr. Workman eaye, " If any camp which Mr. Johnson thought 
approached thin altitude (23,000 feet) WM made, it muat have been on the peak 
E 61, the only peek in the region exceeding 22,000 feet." He then polnts out that 
ib assigned height of 23,890 feet wse not accepted by the G.T.S., and goes on to 
eey ?hot therefore the altitude of Johnson's camp was wrongly estimated. Such a 
statament ae t h b  ough t not to pase unnoticed in the ffcognrphid Journal. Johnson's 
high camp WM made in 1864, on his way to the Yarkand rood from the neighbour- 
hood of the Shryok river. He aecended E 61, many miles further to the east, in 
1866, in the course of his celebrated journey to Ilchi (Khoten). Dr. Workman 
further impliw that thii question h a  only come up within the past year, but the 
mountaineering mul t s  of t h w  two journeys were dealt with by Mr. Frelfield in 
the Alpine ~&rnaZ for Auguet, 1884, in which referenoes are quoted. 

Johneon's peak, E 61, is identical with K, of the G.T.S. and later map8 
(' Synopis of Resulk,' etc., vol. 7, p. 400, footnote and p. 281). In reference to ita 
disputed height of 23,890 feet, which w omitted from the map accompanying 
Johnson's paper in the Pm. B.Q.8. for 1867, it  is intereeting to note that in the 
map to illustrste Dr. Stein's paper in the Uwgmphical J o u d  for Deamber, 1902, 
this identical peelr appears as Muztegh, with an altitude of 23,890 feet attsched to 
it. This map aleo shows Cholpg l ik  MuztPgh, 23,310 feet, 20 miles further to 
the south-west, and four other peeks over 23,000 feet in the u m e  range. 

Them L no maon why a man who built "mammy platformn at  21,600 feet, 
and took observations from a6'quita o x t r a o ~ u p  number of trigonometricrl 
stations, which he establiehed at  over 20,000 feetn (d& Colonel Montgomerie in the 
Proc R.G.S. for 1876), ahould not have reached m altitude of nearly 24,000 feet in 
such a region m the Kuen Lun. 

TOM G. LON~BTAFP. 
Bidgelandr, Wimbledon, January 24, 1908. 

MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY,. 
SESSION 1907-1 908.  

Sixth Meeting, January 27, 1908.-Donous W. FBE~HFIELD, Eq., Vioe- 
President, in the Ohair. 

E ~ ~ m o ~ s . - M a j w  John Grey Bddwin; Henry Balfow; M.A.; Bromlq 
Challanor ; Lieut. W. H. Coatm, R. N.R. ; Evan LaaM Davk ; Captain h r d  
William Lawron Etwett; John Willicrm Edward Glover; Charles Jarnee Qriat, 
M.A.; Major Lionel E. Kennard (15th Hwsara) ; ffeorgea Lecointe ; L h t .  
Francis Woodbine Pariah (60th Rijlee) ; ff ewge Platt ; Thomas Smith ; Captain 
Cyril Thwnton ; Rankin Wenlock ; Arthtcr Gcurge Whitcham-Cole, M. R.C.S. ; 
Lloyd Willioma. 

The paper read was :- 
Exploration and Climbing in the Qurhwal Himalayas." By Dr. T. Q. 

Longatalf. 
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& o 4  Meding, F h r y  10, 1908. -The Bight Hon. Sir Gmmn T- 
mLD4 s.c.M.a., D.aL, LD., F.B.s., Pddent ,  in the chair. 

E~Ecf~o~s.-Henry Arthur Benyon ; Frcdk. Nicolai Druing ; James JViLC&sm 
Owson ; T h o m c ~  B. Everard ; Abdul Hamid ; John William I d h k y  ; =d 
~retlk. William Leu, B.E. ; Jamea Bluck Love, M.A. ; William Gilman h u n d z  ; 
hiajor 3'. 0. Talbot, D.S.0. ( B i f i  Brigade); John F. Wells. 

The paper rtud was :- 
" Tho Story of 1,ondon Yaps." By Laurence Gomme. 

HUBOPE. 

GEOGRAPHICAL LITERATUBE OF THE MONTE. 
A d d i t h  to th Library. 

BY BDWABD =WOOD, M.A., ~brorbr, w.a  
The following abbrevistiam of noma md the djeotiw den* h m  them u a  

employed b indicvb the anme of utialem from other pobllatunr 
nanm u e  In eaoh a m  written in fall :- 

- ~ h i d  

Alpa. Quarterly J. Gml. 8 . 8  (1907) : 291-308. Bonnsy. 
On the Southern origin attributed to the Northern Zone in the Savoy and swiss 
Alps. By Prof. T. G.  Bonney. Diagrams and 8mlionr. 

&pa. 8ahmidt and Pmbwat 
Beitriigcr Oeol. Karte Schcoeh 28 (1907): pp. 18 and 42. 

Geologiache Bewhmibung der hopontinisohen Alpen. Yon l'rof. Dr. C. Schmidt 
und Dr. li. l'rciswerk I. Teil. Map awl Secfimu. 

A. = d o d e m  y. Amdeade, dbdemie .  
~ b d .  = Abhendlangee 
Ann. = Antub, A d a ,  b d e m .  
B. = Bulletin, Bolle)ttiq Bolstim. 
Col. = aolonh 
am. = Oomnreroa 
U.B. = k p b .  Besldua. 
E.=ErdhmQ. 
0. = Q e o p  hy QdqFphie,  QfMgdh 
G b .  = aareg;lol;ft 
I. = ~nrtitate, 
L = W  
J. = ~ 0 2  
Jb. = Johrbooh. 
kt = hLetlioh d LBdglioh. 
bL = Mittdungem. 

Al~lpcBailway. E~rdmqer.  
The St. Gothard rsilwny. By J. Hadmryer. 4th edition. (Illnstmted 
Nurope, Nee. 180-192.) Zurich : 0. Fiidi, [trd clnttcl]. Bim 74 X 5, pp. 114. 
M a p  a~ul  Illwtmtiorur. 

Mng. = Magash 
Mem (MBm.) = M ~ m 0 i 3  Xhoim. 
Met. dt) - laeboml@d 
P. =&. 
B. = Boyd. 

B"'.E'= ~erlsw, Beme, B i r t h  
S. = trty, EbdtB Mhh  
Sa = Bcienoe(a). 
S i t rb  = 0im-t. 
T. r T~IUUE~QIU. 
Ta. n TijdduK6 TidrhifC 
V. = Verain. 
Veh.  = Verbdlrurgae 
W. = W i  and oompounb. 
2. = Zdhohrift  
Zap. = &pimH. 

A ~ t h - A l p r .  G. Juhred. ~&rrekh 6 (IW7): 113-155. -0hrbk. 
Die landeskulldliche Litemtur dt.r iisbmichiechen Alpenlii~ider in den Jahren 
1897-1905. Von Dr. Fritz MaohaEek. 

On w a n t  of the unbiguit uf the nor& odooo, eto., the dm of boob in 
the ILt below hd.nd.d by the ud b d t h  d ZL in inohm b the n-t 
*-inch. The dr of the J o y ~ l O  x 9. 

A r r l r e ~ o f t h r ~ h i n t h i r l i r t r i l l k n o t i # d ~ h a r t . t h r U J o ~ "  
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G ~ Q ~ T  A u a t r i ~ C u n i o l a .  Ls g& ; Mbn. 8 . 0 .  Q e ~ t ~ a s  48 (1907) : 17-51. ch.k 

b. Contribution Ir l'e'tude dea lapies en Cerniole et au Steinornee l e e r .  Par Ernile 
Chair et  Andre' Chair. Aveo an notice em la Terra Bosea par Alfred M d r .  

' ..i P Sketch-nrcrp and Illwtratwm. 
,,?: ;: Awtrin-Carniola. Globur 98 (1907) : 12-15. Xilhlhofer. 
,4.. .\ . Der mutmaeeliohe Timavotalaohlase. Von Leutnant Fmm Miihlhofer. Sks* 

map and &ation. 
Ou the probable underground water-ayetem of the Timavo. 

Austria-Ddnutia Holhoh. 
Dalmetia : the land where Eaet mecta West. By Maude M. Holbach. London : 
John Lane. 1908 [1907]. Sizc 8 x 5, pp. 236. Map and 1UurtratioM. Price 58. net. 

Austr i~-Woia .  0 .  Jahresb. 0durreish 6 (1907) : 65-79. Budnyokyj. 
Beitriige xur Morphologie des galhieohen ~niee ter~ebie tee ,  Von Dr. Stefan 
Rudnyokyj. 

Belgiw--Coal. - 
Coal-mining industry in Belgium. (Foreign Omoe, Miecellaneone, NO. 664, 1907.) 
Size 94 x 6, pp. 40. Map, I l l~ tra t ionr ,  and Diagram. Price lr.4id. 

Belgium-Xeule. B.8. Be s &o&& 81 (1907) : 847-364. Briquet. 
Ln vallde de la l e m e  en a r a  de L i g  Par A. Briquet. With &t&-p a d  
sadion. 

Europe-airtoricd. Temple. 
Tho tmvele of Peter Nundy in Europe and Asia, 1608-1667. Vol. 1, Travela 
in Europe, 1608-1628. Edited by Lieut.-Colonel Sir Richard Carnac Temple. 
Cambridge, 1907. Size 9 x 54, p. lxiv. and 284. M a p  and F m f m i l e  IUwtra- 
tian.. ~ r w n ~  by the ~ a k l u y t  L e t y .  

Piirwa. clurb. 
The mineralogy of the Fee& arranged topographioelly. By Jamee O d e .  
(From the Tranaaatiotu of the Edinburgh &dogirnl &&y, vol. 8, part i) size 
81 x 51, pp. 68. Map and Xllwtrations. 

Rmoa Vidd de la Blwhe. 
[Paul] Vidal de la Blaahe. La  Frauoo : tableau g6ographique. P a h  : Hachette 
et Cie., 1908 [1907]. S h e  12 x 9, pp. viii. and 366. M a p  and mwtrationr. 
25 fr. Prwsnkd by the Publisherr. 

See review of the flrmt edition in vol. 23, p. 111. The illustratiom form theprhcipal 
addition in the present ieeue. 

Franoe-Alpee Yuitimrr. hkbha rd  and Othera. 
Lea Prdalpee bfaritimee. Par Adrivn Cue3hard. . . . 2 vole. P a r k  ck., 1904- 
1%. Size 10 x 6. Illustratwna and Sectha.  Y r d s d  by the duhr.  
Vol. 1, by Bf. Gu&hurd, desoribes ga,logical excuraione in the outor Alpa yo]. 8 

is a colleotion of mow teohnical papern by various nuthore. 

Prance-Bsaaea Alpor. -Ann. 0 .  16 (1907) : 223-244. Lo-rille. 
La vs119 de Bamlonnette: notoe de gbgrsphie humaine. Par J. Lednville.  
With Skefch-map. 

PrmobTowrine .  lliltoun. 
('antlea and chateaux of old Touraino and tho 1,oire wuntry. By Fmncia Milbun. 
London: Sir I. Pitman & Sow, 1907. 8 x 54, pp. xii. and 848. Map and 
IllwtratZotu. Yrioe 7s. 6d. qtd. 

Qennan J-Emburg. Uetrmrsn. 
Die geogrupl~ischr 1,age Hamburgs. Dissertation zur Erlangung der Doktorwiirde. . . . Von Richard Potzmann. Ilsmburg, 1906. Bize 3 x G.pp. 56. Plan. Prim 2s. 
An inetrnctive aludy on t l c  influence of geographical position on the development 

of Hamburg. 
United Kingdom-Eertfordshire. Fordham. 

Hertfordahire maps : a deacriptive cutalogue of the maps of the county, 1579-1900. 
By Herbert Georgo Fordham. liertford, 1907. Size l l f  x 9, pp, xii. and 182. 
Faasinrik-map and Portrait. Prrmtkd by the Author, 
A prefaoe, notee, and indicw have been added in this oollwtive isrue. 
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Unibd Kingdom-Ilistorlcd. Hob-. 
Anoient Britain and the invaaione of Juliua C w .  By Dr. T. Rioe Holmer. 
Oxford: Clamndon Press. 1907. She 9 x 6, pp. xvi. and 764. Map and Illwim- 
twlrs. Price 21s. net. Preaeded by the Publwhers. 

United Kingdom-Hbtorioal. X a r M .  
Through Great Britain and Ireland with Cromwell. By H. E. Marahall. London: 
T. C. & E. C. Jack, [not dated, 19071. Size 7 x 5, p p  x. and 142. ~ U a p  and 
Illwtrations. Prics 1.9. 3d. P r d e d  by the Publishera. 

United Kingdom-Bootland. Ad=. 
The clam, eepte, and regiments of the Bcottiah Highlands. By Vrank Adum. 
Edinburgh, eta. : W. & A. K. Johnaton, 1908 [1907]. Size 9 x 54, pp. xxiv. and 
506. Nap and nlwtratio~ur. Price 158. net. Prwented by the Author. 

United Kingdom-Waterwayr. - 
Firat Report (with Minutes of Evidence and Appendioes) of the Royal Commimion 
appointed to inquire into and to report on the Canals and Inland Navigations of 
the United Kingdom (pp. viii., x., 470, and 112). S m n d  Heport (with Llinubm - 
of Evidence and Appendices) of the same (pp. viii., xii., 322, iv., and 56 London, 
1906 and 1907. Map,. Priced 6. and %. 9d. Pr& by the Boyal dnnmimim. 
[To be noticed elsewhere.] 

Mu. 
Burma and Ysropotunirr. b y l i b .  

Prome et Samara : voyage amhdologique en Birmanie et  en Mesopotamie. Par le 
G 4 n W  L. de Beylie. Paris : E. Leroux, 1907. Biee 11 x 74, pp. 146. P l a ~  
and Rluetrationr Presented by the A&. 

Oentral brio. B. J h l s  Franpire E z t r h  On'ent 6 (1906) : 255-269. Pelliot. 
Notes sur l ' h i e  Centrale. Par Paul Pelliot. Planu. 

Cleylon-Buneyr. Wuten.  
Ceylon. Administration mport, 1906. Part i. Civil Survey report of Mr. P. I). 
Warren, Burveyor-Qeneral. 81x1 13 x 8, pp. 34. Map, IUwtrOtum, and Diagram. 
P r a d e d  by the Surcqor-General. 

9hh. Bichthofcm and Tluren. 
F e r h d  von Riohthofen'e Tagcbiiohcr sun China. AusgewShlt und hersub 
gegeben von E. Tiewen. 2 vole. Berlin: D. Rcimer, 1907. Size x 6f, pp. 
(vol. 1) xiv. and 588; (vol. 4) iv .  and 576. Map and n l w t r a t h .  Prias 2 h .  
Presented by the Publisher. [To be reviewed.] 

Obinr. Willh and o t b ~ %  
Beeearch in Chine. Vol. 1, Part i. Desonlptive topography and goology, by Bailey 
Willia, Eliot Blackwelder, and R. H. Sargent. Part ii. Petmvghy.anJ- Zoo10 
by Eliot Blaokwelder ; 6ylliibary of Chinetie noun&, by Fri rio H ~ r t h  [ A b g  
of] Geographical and ~yutopical map .  Wuhingtuo : Published by the ('arnege 
Institut~on, 190G-07. izc (volume) 11i x 9; (atltta) 22 x 181, pp. xiv., iv., 5'18, 
and xxiv. Nap8 and n l & m t i o ~ .  Prim 626. Gcl. [To be reviewed.] 

Ohin- Petermclwu M. 113 (1907) : 201-204. -a 

Dss Trappistenkloetur Yan-kia-ping, wcatlich von Peking. Von Oberlcutnant 
Detloff v. Bcrg. With Map. 

China-Hirtorioal. m n t .  
Anglo-Chineee commerce and diplomacy (mainly in the nineteenth century). By 
A. J. Bargent. Oxford: Clarendon P m ,  1907. S i ~ e  9 x 5). pp. xii and 332. 
Diagram. Price 12.9. 6d. net. Preaentsd by the l'ublidterr. P o  be reviewed.] 

U - P o r t r .  Home. 
Report on visit to wuthern ports of China. Hy Sir A. Hwie. Foreign OBce, 
Miscellaneous No. 665, 1907. Bize 94 x 6, pp. 12. 

Ohina-Trade. - 
China: Imperial Maritime Customs. I. Statiatiool Scries, No. 7. Native oustomm 
trade return.  No. 3, Quinquennial reports and returns, 1902-06. Shanghai, 
1907. Size il x 84, pp. 122. Maps. 

Ohinese Empire. Wohner uul othery. 
Wiaacnschaftliche Ergebniwe dcr Expedition Filehncr nach China ond l'ibet, 1903- 
1905. 10 Band, I. Teil. 1. Akehd t t :  Zoologirahe Sammlnngen. 2. Abahnitt : 
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BotanLohe hmmlungen. Berlin: E. IS. Mittler u. B., 1908 [l907]. Size 
10 X 7, pp. xii. and 288. Map and Nluatratimw. PreuerJed by L i d .  R'ilhdm 
Fildcw. 
Beporb by number of experts. 

India. - 
Administration report of the h i n e  Survey of India, 1906-1907. Bombay, 1'907. 
S h  13 x 4, pp. 12. 

Indi.--Beng.l. cllmingh.m. 
Plague8 and pleeenree of life in Bengul. By Lieut.-Colonel D. D. Canningham. 
Ifindon : John Murray, 1907. Size 9 x 54, pp. xii. and 386. Rlwbraliom. Price 
128. net. P m t e d  by the PuMfrher. 

In-B~~rau. Ireland. 
Colonial Adminidtnation in the Far h t .  The provinoe of Burma: a report 
prepared on behalf of the Univernit of Chicago. By Alleyno Ireland. 2 vole. 
Boaton, etc.: Houghton, Mittlin & &., 1907. Size 104 x 7, pp. xxii., xvi., and 

- 1024. Map. Prics$BO. 
U-Himalaya. Rsowdr Gwl. Sum. India S6 (1907) : 123-137. Haydm. 

A preliminuy s u r v e ~  of oertain glaciers in the North-Went Himalaya By 
O5oers of the Qeolog~cal Survey of India. 
N o h  on certain glacien in North-West Kaehmir. By H. H. Hayden. With Mapa 
and Illwttdionr. 

Inah-HirtoM. Biddulpb. 
The pirate0 of Malabsr, m d  An Englishwoman in lndia two hundred years ago. 
By Colonel John Biddulph. London: Bmith, Elder, & Co., 1907. Sise 8 x 5, 
pp. XX. and 328. Map and Zllwlration. Prim Gr. net. 

Indk-Xergul Archipelago. W b h  0. Mag. SI) (1907) : 463-483. Brown. . . 
The l e a  ~ r c h f ~ e l a &  : ita people md-producb. By FC. N. Budmase Brown. 
With ZUdrdioru. 
The writer lately paid a visit to t h i  imperfectly known archipelago for the purpoee 

of studying ib pearl tlshery. 
Indk-~( .bb8.  Burn, Eelby, and Hunter. 

Tidetablea for the Indian Ports, 1908 (a100 Janmry, 1909). By Major J. M. Burn, 
F. J. Belby, and J. de Qnreff Hunter. 2 parta, pp. 1'236. 

J8p.n--Bibliography, Wenohbrn. 
Bibliography of the Jspneee empiro. Being a oltmi6ed liet of tho literature in 
European languages relating to Dai Nihon [Great Japan]. . . . Vol. S. comprising the 
literature from 1891: to the middle of 1806. . . . Compiled by Fr, von Wenckstern. 
Tokyo (London: B. Quaritch), 1907. Sim 10 x 51, pp. xvi., 486, 28, and 22. 
l'rersnbd by ths Publisher. 

Evidently oompiled with great care and l aba r .  Vul, 1, dealing with tho years 
1859-93, appeared in 1895. 

A?BIcA. 
Abyrrinlr. Iliu. a. Ituliarra 14 (1907) : 490491. Tanoredi. 

Un v u l m o  della Dancrrlia in oruziunu. Del Cay. A. M. Tancredi. 
A new focus of eruption in reportud to have been formed on tho western flu& of 

Mount Afdere, in about 13" 15' N. 
Abyuink. l k o u i  and Almdd.. 

Rerun Ethiopioarom mriptorea ocoidentales inediti a manlo xvi. ad xix., curnnb 
C. Beocui. Vol. 6. P. Emmanuelis dVAlmeida. Historia Ethiopim ; Liher i.-ir. 
Home, 1907. Size 14 x 74, p p  lxiv. and 526. Fuesimils Map. P& 20s. a. 
The editor rupplien s oritical introduotion, in Latin, of 64 pp., and there in a fao- 

simile of tho original map. 
Afrim-lrl.ra Qusstio~cs diphatiqusl84 (1907) : 43647. Qden .  

Lea &ate musolmane de 1'Afriqne oentrale e t  loon rapporte avec la Yecque et 
Constantinople. Par le Commdt. Qaden. 

Atria-Metmrologp. T.S. Ajriaan Philosoph. 8. 18 (1907) : 437-442. Chxton. 
Note on the amneotion between the rainfall a t  Durban and Mauritius. By T. F. 
Cluton. 
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M o a - W w a y r .  
Die Ehnbahnen Afrikaa: Qrundlsgen und Qerichtapunkte fUr eine koloniale 
Eiaenbahnpolitik in Afrika. Nach der lsiahnsmigen amtliahen Denlrwhrift 
heralugegebn vom Eolonialplitiaohen dtiomkomitae. Berlin : W.. SU-tl. 
1907. Size 10 x 74, pp. vui. and 164. Mape, PrsrsrJsd bgthe Kd. AktloMkonwbs. 

Algeria. A t r a w r  le cnonde 18 (1907) : 345-348. Dmf~nta in~m.  
Lea t e r r i t o h  du sud de 1'Algirie: limitation nouvelle et  situation &n&q~e.  
Par C. Deefontainea. Sketch-map and IUurkatiau. 

Angola. 
Report for the year 1906 on the trade and oommerce of Angola. (Foreign Offioe, 
Annual, No. 3928, 1907.) 8ize 9) x 6, pp. 40. Prics 2)d. 

Brit* E ~ r t  Africa. Hntohinm. 
East Africa Protectorate. Report on the foresb of Kenia. By D. E. Hutohin#- 
Clolonial Report, Mieoellaneoue, No. 41. London, 1907. Bie 94 x 6, pp. 40. 
IJrioe 2)d. 

See note in the February number, p. 218. 
Britbh I m t  Afrioa. 

Papere relating to Britiah Eaat Africm. London, 1907. S h  -13 x St, pp. 62. 
Prim 6d. 
Concerned chiefly with the lend-nettlement qneation. 

British Wed Afh--(lotton. - 
The British Cotton-growing Aseociation. [Publication] No. 22. Experimental 
work in Weet Africa. No. 2. Manohester, 190'7. Size 8j x 5f, pp. 48. 

Egypt and Bndrm. B.ed&er. 
Egypt and the 6udhn. Handbook for travellers by Karl Baedeker. Sixth 
remodelled edition. London: M a n  & Co., 1908 [1907]. SiGe 6) X 4, pp. 
clxxxiv. and 440. M a p  a d  P l a~ .  Prios 15 nuarb. PrsMnbd by Us Editor. 
The editor haa had the collaboration, amongst othere, of the rell.knorm Egypble  

gist, Prof. 0. Steindorff, of Lcipcig. 
Frenoh Congo. Uhevaliu. 

MLsion Chari-Lao Tohad, 1902-1904. L'Afri ue Centrale F r a n # m :  d c i t  du 
voyage de la mimion par Augoste Chevalier. saris: A. Ohallamel, 1907. Bira 
11 x 7), p xvi. and 776. Map8 and Illwtrationr. P& 20 fr. P M  the 
A&, [& o be reviewed.] 

Bom;rlilsnd, Britirh. #myna 
A woman's pleaaure trip in Somaliland. By Frenoee Bwayne. London : Simpkin 
& Co., 1907. Siro 7) x &, pp. xu. and 172. SkeM-map and IUuttmtioru. Pm- 
aeatud by the A&r. 

Bonth Afrioa. Brove 
The guide to South Africa . . . edited annual1 by A. Samlcr Biown and G. 
Gordon Brown. 15th edit., 19071908. London : 8amyson Low Br Co., 19071 
7 l  x 5, pp. lvi. and 478. ~ p ,  ~tam,-*i ~ e o t i o ~ .  prim 2.. M. 6remdiT 
the Uaim CcrJle Mail Steamhip Co. 

NOBTH AMXEICA. 

Ala ta .  J. Qcolqly 16 (1907): 415-433. Blaokweldu. 
Glaoitrl fearlures of tho Alaakan c?oaet between Yakubt Bay and tho Alwk Biver. 
13y Eliot Blackweldor. With Map and lUwtra1ioM. 

A h k a  U.S. Qeol. Sura. B. 887 (1907) : pp. xii. and 162. Bpenoer and Wright. 
The Jullean gold belt, Alnska, by Arthur C. Spencer; and A reaonoaissanoe of 
Admiralty bland, Alaska, by Charles Will Wrlght. With Map, Illurtratim, 
nrad Diagrcrms. 

Amerioa-Ethnology. Briederioi. 
1)cr Trunengruss dcr Indianer. Von Dr. Gcorg Friederici. Leipzig: Simmel & 
Cu., 1907. Size 9) x 5,pp. 22. Price lm. Presented by the Pdlwhwa. 

Californis--Colorado Biver. Scottisir G. Xag. 88 (1907) : 360-363. M w q .  
The Vagaries of the Colorado River. By Jaoques W. Redway. With Map. 

Written before the river wee finally brought under control. (Jwrnal, voL 80, 
p. 564). 
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Woda-4iam X e d .  Appola4hia 11 (1907) : 239-248. Chruoh. - Bnmmit temperaturea in winter in the Sierra Nevada. By J. E. Ohwch. With 
lllustralions. 

C . n r d . 4 o l i  of Bt. Lawrence. Dawmn. 
The currenb in Belle Iele Strdt,  from investigations of the Tidal and Current 
Enrvey in the reaeona of 1894 and 1906. W. Bell Dawaou in charge. Ottawa, 
1907. Size 10 x q. pp. iv. and 44. Chart and Diqranw. 

Canada-EistorioJ. P. a d  T. R.S. Canada 12 (1906): Sect. 1,6541. Prud'homme. 
Lea sucoeesoura de La VCendrye aous la domination franvise. Joseph Fleurimont 
de No ellee, Jaoques Repentigny Le Qardeur, Sienr de Saint-Piorre, et  Saint-Luc 
du la &me ; 1743-1755. Par I,. A. Prud'homme. 

C W - A m  Bnuuwiok. B. Nut. Hiat. S. New Brunstuick 6 (1907): 519-546. Banong. 
N o h  on the Natural History andPhyeiography of New Brunewick. Nos. 101-106. 
By W. F. Qanong. With M n p .  
Continuation of the valuable eoriee of papern, whioh haa beeu in conrae of publicn- 

tion for aome yeera. 
C d - B W .  P. a td  T.H.8. C a w  1% (1906): Bect. iv., 67-82. Poole. 

F e a b  in the continental ehelf off Nova &ti& By H. 8. Poole. Map. 
Wda-Booky Xonnkinr. Appahahia 11 (1907) : 221-229. Waloott. 

The first ascent of Mount Mummery. By Robert Walcott. With IUwtratim. 
United Bt.ter--Commeroi.L OPP~L 

Wirtaohaftageo phie der Voreinigten Steaton von Nordamorika. Von Prof. Dr. 
A. Oppel. (Egewandte Geographic . . . 111. Berie, 2 Heft.) Halle a. 8. : 
Oebener-Bohwetmhte, 1907. Size 8) x 51, pp. [vi] and 160. Diagram. Prim 
3s. 6d. 

United Btaba-Virgini.. J ~ P ~ w .  
The reoordr of the Virginia Compnn of London. The Court Book, from the 
mannmript in the Library of Congress. b i t e d  . . . by Dr. Bussn Myra Kinmbury. 
2 vola Weehington: GloOernment Printing O5ce, 1906. 8 k e  11) x 9, pp. 
(vol. 1) 636 ; (vol. 9) 612. Fcrcsimilsr. Price $4. 

A reprint of a documcnt of great importanoe for the early hietory of Britiah enter- . 
priee in America There is a good introduction and other illustrative mattnr. 

OXlTEAL ASD BOUTH AMXBICA. 

Argentine. Lo G., B.S.G. Pa+ 16 (1907) : 81-100. Ikhnder. 
En  Argentine. Par F. Schrader. 
Impreaaione gnined during two viaita to the country. 

Argentine Exhibition. [Holder.] 
A record of the pmoeedings of the British Argentine Exhibition held in Buenoa 
Aires, November 25th to 29tb, 1905. [Compiled by A. Holder.] Buenoe Airee, 
[1906]. Bize 104 x 7, pp. 124. N a p  and Diagramr. Preamted by Si'rIur F. More~w. 

Argentin+Popnlation. hmuoo .  
E l  creoimiento de la poblaeion de la Repdblica Argentina 1895-1906. Por Gabriel 
Carraeco. Bnenoa A h ,  1907. Size 104 x 7, pp. 14. 

Bolivia. Creqo. 
Minieterio de Colouizatio'n y Agricultura. Indioaciones snmariae para el i m i -  
grante 4 Bolivia. Por Luis 8. Croepo. La Paz, 1907. Size 8 x 54, pp. vi. and 
160. Map and Zlltrrtmtion. 

Bolivia. Tour tlu dfo~rde 18 (1907) : 37-48,421--456. Barbier. 
Un pays jeune du Psciflque : la Bolivie. Par Emile Barbier. With Sketuh-~nap 
rend Nlwtrufiom. 

Bolivia. VIOP~O and Hatti.. 
Bolivien in Wort und Bild. Aue seiner Vergangenheit, Gegcnwart and ZnkunR 
Vou Mar Josef von Vacano und IIane Mnttis. Berlin : D. Reimer, 1906. S h e  
10 x 7, pp. viii. and 234. Map and lllwlratioi~r. Yricu lo#. 
A descriptive ncoount of the country. 

Boli~--Ethnology. Quevedo. 
La lengua L e a  de 10s rioa XKapiri y Bed regcin loa MSS. de los PP. Card& y 
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Herrsro. Arreglados y rtnotadee por 8. A. Lsfone Qnevedo. Buenoe Air* 1905. 
Size 10 x 64, pp. 5-180.  MU^. 

Brcuil-BW. B.8.8. Conr Bordsaur, 80 (1907) : 174-180, 199-208. V&r . 
Lee pnlations aauvagea de l'ltat de Bahia. Par Dr. Q. Verrier. With Portmit 
and %ustratio~s. 

B d - B i o  de Janeiro. Rm. I. Hist. s G. Brarileiro 87 (1906) : Part 2,263-396. Ililvr. 
Chow aphia Fluminew (0 Estsdo do Rio de Janeim em 1896). Por Antonio 
Jcd E t a n o  da Silva. 

Chile-Andeh CR.A.  Sc. Parie 146 (1907) : 314-317. Schnder. 
Determination de l'altitude du sommet de I'Aooncagua (Cordillbre des Andes). 
Par Fr. Solunder. 
M. Bchreder plaoea the height at 22,812 feot, as a inat the 23,080 of Mr. Fitz- 

Gerald's expedition, to whioh he makes no reference. % February  number,^. 221. 
Me-Wytogeography. Wche.  

Die Vegetation der Erde : Sammlung phnxen eographhher DIonographien, 
heraoegegeben von A. Engler and 0. Dmde. V I I ~  Grandziige der Pflaneenvor- 
breitung in Chile,:von Dr. Karl Reiche. Leipxig : W. Engelmsnn, 1907. Sue 
10 x 7, pp. xiv. and 374. Map and lllwtratwnr. Prica 2 h .  

E c ~ Z - ~ h a o l ~ g J .  hville. 
Contributiom to 8011th Ameriacm Amheology : the George Q. Heye expedition. 
(Vol. 1.) The antiquities of Manabi, Eauador. A wliminary report. By 
Marahall H. Baville. Bim 13 x 9$, pp. riii. and 186. 11PWation.. P r a d e d  b~ 
the Avfhor and Qmrge 8. H w ,  Eq. 

Peru--girtoriaaL MuLh.m. 
Hintory of the Incas. By Pedro Earmiento de Gamhoa ; and The Exeontion of the 
Inaa T u p  Araaru. by Chptein Baltaaar de Ooamp. T r a ~ l a l e d  and edited by 
Bir Clementn Markham. (HnLluyt M e t y  Pnblioetione, f3eaond eeriee, No. x d . )  
Cambridge, 1907. 8im 9 x 54, pp. xxii. and 396. Map and FwicRUs ~ U W -  
M i o m .  Prstentsd by the Hakluyt &mid#. 

T i r m  Q1 ruego. ( h r w h y .  
The birds of Tierre del Fuego. By Captain Biohard Crawehsy. London: 
B. Quaritch, 1907. 8 b  l l f  x 74, pp. 4. and 1 M4p and IUdratiocu. Pn- 
wslsd by the Author. 
Thin splendidly illnstreted work will be reviewed elrewhere. 

A U m l I A  AHD P A m O  IlLARD8. 
Hew Wsa-Dutch. TIJ. K. Nsderhndseh Aardr. &rook 81 (1907) : 547-631. EilL. 

Reizen in WestNiouw-Guinea. 111. Door J. W. van Hille, waarnemend kseirtPnt- 
Besident vap Wcet-Pu'ieuw-Guinea. With Map. 

A ~ W  ~ainer'--~utoh. Bellwig. 
Tu. K. NNPnlhtrJach Aardtijksk. Gsnods. 24 (1907): 845-854. 

Explonatiea aan do Zuidweatkoet van Nicuw-Gninca. Door R. L. A. Hellwig. 
Aev Ouinm-EtbnolOgJ. Phh. 

Reiscn in Now Guinea in den 'Jahren 1904-06. Von ltudolf P k h .  (Am der 
Zsibchiftfiir Ethlogie, Heft 3, 1907). Biee 9$ x 64, pp. 382400. Illwtrationa. 
See eooount of Dr. Pooh's journeys in the Dcoember number. 

NOW Zedand-Papiti Island. Cockayne. 
New Zealand, 1907. He rt on B botanical survey of Kapiti Inland. By L. 
Oockayne. Size 1Hf x 8 r p p .  24. Map and lllurtrations. Yr~entad by UM 
Author. 

New Zealand-Bnrvey~. Kendngton and Eumphriw. 
Report of the Department of Lande and Surrey. New Zealand, 1906-07. By 
William 0. Kensington and Thomaa Humphries. Wellington, 1907. Size 13 x a, 
pp. (Part C. 1.) ii. and 128 ; (Part C'. la) 36 ; (Part C. lb) 38; and (Pnrt C. 4) 50. 
Mapa, lllumtzatw~~u, and Diagrams. 

Paai5a IdanC-Ethnology. Maadodd. 
The Oceanie languages : their grammatical stmcturc, vocabulary, and origin. By 
Dr. D. Macdonald. London : H. Fruwde, 1907. Sizc 'if x 5, pp. xvi. and 352. 
Map. Prica lor. 6d. rd. PrsMnlsd the Publbhs*. 



OEOORAPHIOAL LITERATUBE OF THE MONTH. 

Antuotio-Ranoh Expedition. - 
Inati tut  de France : AaadCmie des Sciences. Inetmctione pour l'expldition nntnrc- 
t i que  organike par le Dr. Jean Charcot. Paris, 1907. Slze ti1 x 4, pp, 48. 

Amt ic .  Rir,  a. Zlaliana 14 (1907) : 492-494. Fawtini. 
Snlla opportnnith di soddividere in quadranti la regione polare artier. Di A. 
Faustini. 

Arotio-Od. B.S.G. lidlono 8 (1907) : 963-1005. Faustini. 
I giacimenti di combwlibili foseili nella regione artiar. Note di A. Fanstini. 
With M a p .  

Arotio-North-Wert P u u g e .  Amundoen. 
Rmld Amnndnen. Die Nordwest-Pnraege : meine Polarfalrrt auf der Qj&. 
Munich: A. Langen, 1908 [1907]. Size 9 x 6, pp. xiv. and 544. Map and 
IUwtrationr. Prics l2m. Prwcntcd by the Publieher. [To be reviewed.] 

Qmnlmd. P h r t .  
Qesohichte der Entdeokung Qriinlnnds von den Uteeten Zeiten bin zum Anfang 
den 19. Jahrhunderb. Inaugural-Diseertation . . . von Johannes Forst. Worms, 
1906. Size 84 x 54, pp. 72. Prim la 3d. 
A useful summary, based on the best authorities. 

Polar Begionr. Q.Z. 18 (1907) : 465-478. Uordenrkj6ld. 
Ueber die Ntitur der Polarliinder. Yon Otto Nordenskjiild. 

~ = % P P ~ Y .  B.S.G. Italbna 8 (1907) : 785795. Orernr. 
Carte topogeficl~e etemecopichc. Nota del tenentc C. k'. Crema. With Diagram. 
Z)iecuaaee the possibility of obtaining n s t e rmop io  effect by tho urn of epecially 

prepared maps and appamtus. 

O.*P~Y. Z. &a. E. Berlin (1907) : 539-555. Eoksrt . 
Die KnrLographie als Wieacnschaft. Von Prof. Dr. Max Eckcrt. 

Cbrtography-Methods. M. k.k. militiirg. I. 24 (190G): 172-176. Olotr. 
Ueber Beproduktion lavierter Terminzeichungen. Yon Wilhelm Qlotz. With Map. 
On meohanical methode of reproducing relief-shading done by brehwork. 

Oartogrrphy-Pmjrotiona. B.S.R.O. Anrerr 91 (1907): 65-94. Dnoherne. 
L'enseignement des projectionn oartographiques. Par Charles Ducliesne. lfith 
Diagranu. 

- - 
Die iiquivnl~nte Tempernt~~r rir;einllc.itlirhr* ~ u e d r u r k  dvr klimatlschen Taktoren 
" 1.uftlemporatur " ~ ~ n d  " Luftfvuc:lrti~keir." Von \Valtnr Kn~ahe.  Diagrams. 

L' ~ ~ u i v n l e n t  temperature1' ie a term.invsntzd by Hcrr oon Rezolcl to Gnlbine the 
factors of temperature and humidity, nnd ie recommended by the writer as the best 
oriterion of varieties of climnte. His view has since been cont+.sted by Dr. J. Hsnn. 
Beologioal History. Nofurw. Wml~rn~chrift !22 (1905) : G i R -  679. Arldt. 

Zur Atlnntiafmjie. Yon Dr. Th. Arldt, 3k1p. 
&logy. -a%. 

fimile Hang. Trait4 dc g6ologie. I. Lea phenombnen gdologiquee. Parin: A. 
Gl in ,  1907. Size 10 x Gf, pp. 546. M a p ,  Illuutrationr, an12 Diagram. 
Price 12fr. 50. Presented by the Publirher. 

Wogy-Loerr. 2. &a. E. Berlin (190i) : 374-377. Biihl. 
Urhrr die ungleiohseitige Verbreitung der Liiss un dpn T~1,oeh'Pngen. Yon 
Dr. Alfred Riihl. 

Geology-Bails. Bchwarz. 
Agricultnral geology. By Prof. E. H. 1,. Schwarz. [Reprinted from the Natul 
Ayicrtlturcll Journal, vol. 10, No. 8. 1907.1 Size 10 x G, pp. 14. 

Among other points emphasized is the importance of becteria in preparing the mil 
for the support of plant-life. 
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@eornorphologg. Beitrap h p h y d k  B (1907) : 78-95. A r l d t .  
Die antipodieche Lage von Land und Meer. Von Dr. Th. Arldt. With Map. 

Oeomarphology. Q. Anrdger 8 (1907) : 176178,197-199. A r l d t .  
Verschwundene Inseln nod versunkene Kontinento. Von Dr. Th. Arldt. 

Otomotphology. J. Qcdogy 16 (1907) : 560-570. Arnold.  
Dome structure in conglomerate. By Ralph Arnold. N71A Illuatrcitiwu. 

~morphology-Dunes. Ofinther . 
~tz~ngnber .  math.-phys. Kl. A .  W. MCnehei~ (1907) : 139-153. 

Ein nnturmdell der l)ii~~cnbildung. Von Siegmun(l Qiinthcr. IlW Diac~mnrs. 
Oeomorphology-Stepper. Ntttarw. Wodoeksn*elrrift 88 (1907) : 705-707. ffersert. 

Unterschic.dc~ des Bodma in Bteppen vemhiedencr Klimate. \'on Ferdinand 
Qessert. 

Oeophynios. Darwin. 
Scientiac papers. By Sir George Howard Darwin. Vol, 1, Oceanic tider and 
lunnr diaturbancc of gravity. Cambridge: University Press, 1907. Size 10) x 7. 
pp. xiv. and 464. Dbgramr. Price 158. net. Presented 6y the Publichew. 

fkd8m0l0gy . E0bb8. 
Earth uakes: an introduction to eeiamic geology. By William Herbert Hobbs. 
New jork  : D. Appleton & Co.. 1907. Bize 8 x 5, pp. xxxii. and 336. H a p ,  111~- 
trations. and Diagram. Price $2 nat. Presented by the Yublwlce+d. [To be 
reviewed.] 

Seismolog y. Xonternar de W o r e .  
Comb de Monb~eus  de Ballore. Lo ~cience seiamologique. Lea tremblementa de 
terre. Paria: A. Colin, 1907. Size 10 x G), pp. viii. and 580. Illtcps, I l l w l r a t h u ,  
and Diugrama. Price 16 fr. Preuettted by the Puhlir1,er. [To be reviewed.] 

AXTRBOPOQEOOEAPHY AND EISTOBICAL OEOOEAPHY. 

Anthropogeopphy. B. American (:.S. 88 (1907) : 383-397,449463. Semple. 
Gieographioal boundaries. By Ellen Churchill Semple. 
Notioed in the Monthly Record, January, p. 109. 

Anthropogsography. (3.2. 18 (1907) : 505-517. Sohltlter. 
Ueber clan Verhiiltnis von Notur und Mensch in der Anthropogaographie. Von 
Otto Bchliiter. 

Anthropogeogrrrphy-Co~roe. Sprak. 
H~ndelsgeschichte des Altertams. Von E. Speck. 3 vole. I. Die orienblinohen 
Viilker (pp. viii. and 592); 11. Die Qriecllen (pp. viii. and 582); III., 1. Hiilfte. 
Dic Karthager, u.0.w. (pp. viii. and 5.76); III., 2. Hiilfte. Die Romer (pp. iv. and 
115 1). Leipzig : F. Brandetetter, 1900-1906. Size 84 x 6. Price 35m. 

CommerciAl. - 
Tables showing the progreen of merchant shipping in the United Kingdom and the 
principal maritime countries [to the year 190C;]. London, 1907. Size 13 x 84, 
pp. 88. 

Commer0i.L Day. 
A history of Commerce. By Clive Day. New York & London : Longmans & Go., 
1907. Size 8 x 54, pp. xliv. find 626. Mapa. Price Se. 6d. net. Preeeitted by the 
Publishers. [To be reviewed.] 

Commeroial. Priedrioh. 
,411 emeine m d  apezielle Wirtschaftageogmphie. Von Dr. Ernst Friedrich. Zweite 
Au&p Leipzig: Q. J. Qiischen, 1907. Size 9 x ti, pp. 469. Mop*. Prim 6m. 
80. Presented by the Publishern. 
The first edition was reviewed in pol. 24, p. 581. The work has now been revised 

and extended. 
Commercial-Shipping. Almeidh 

Le centenahe de la navigation B vapeur et I'Expoeition Maritime de Bordeaux. 
Pnr P. Cnmena d'Almeida, Bordeaux, 1907. Size 104 x 7, pp. 36. 

Hirtoricd. lkdq .  
Directurinm d faciendum pssseginm tranamarinum. Edited by C. Raymond 



Benrley. (Reprinted from the Ammican Hhtdrlml Rdm, vol. lS, NO. 4, and vol. 18, 
No. 1, July and Ootober, 1907.) Sim 104 X 7, pp. 810-857 and 66-115. Pra- 
mLdd by the Editor. [See note a t  p. 342, ants.] 

Ei~tod&-Ibn Jnbap, Wright. 
The tramla of Tbn Jnbayr, edited from a mannacript in the University Libmry of 
Leydon by William Wright. 2nd edition, revised by M. J. de Ooeje. [Arabic ' 
text and notes only.] 1,eydcn : E. J. Brill; London: LUZW & Ch., 1907. Size 
10 x 6, pp. 53 and 363. P m e d e d  bu the E. J. Bibb Memorial Tru~iee~. 

BI00RAPW. 
BbttegO. B.8.G. Italians, iv. 8 (1907) : 1075-1088. H i i ~ ~ e v i o h .  

bmmemornione di  Vittorio l3bttego lettn a Parma il 26 Setternbre, 1907. Dal 
Prof. Elia Milloeevioh. Porfrait and 1Uwtmtion. 

Battogo. Ria. Cd. 4 (1907) : 17.5-199. Hori. 
L'opera di Vittorio Bbttego. Del Dott. Angiolo Mori. Illuatmlfon. 

Bu0h.n. Symom Met. Mag. 48 (1907) : 103-106. -- 
Alexander Bnchan. 1829-1907. 

Diu. - 
Porlrio Dials and h b  work. By a ~oldier of the Old Gnnrd. Mexico, 1905. Rize 
83 x 5f, pp. 128. Plan and Illurtrationr. 

OBlmBAL. 
Edamtiond. Haekinder. 

The develo ment of eographioel terohing out of nature study. An addresa by H. 
d. ~ a o l c i n d r .  Lonion : Q. Philip & Son. 1908. Size 94 x 64, pp. 16. Pr~dented 
by the Publbherr. 

Qoopphl-Tat-book. MilL 
The International Geogmph y, By neventy an tho?^. Edited by Dr. Hugh Robert 
Mill. [4th edit.] London: Macmillan & Co., 1907.. Bize 8f x 6). pp. xx. and 
1088. M a p ,  lllunlrdions, Diagram, etc. P r b  15r. Prerenled by the PtrMidsrr. 
Thie work hw again been revbed and brought up to date for its bsuo by Mnomillan 

& Co. 
Orography-Text-book. Young. 

A rational geography. By Ernest Young. Part i. London: O. Philip & Son, 
3907. Size 74 x 5, pp. xii. and 190. Bkdch-mapa, nlurtrationr, crnd Diogrccma. 
ll& 18. Gd. Pruentsd by the Publirhsrr. [To be reviewed.] 

Portngnere Oolonier. legreiror. 
A. de Almada Negreiroe. Lee colonies p o r t n p h .  ktudee documenhires : prr 
duib d'exportation. Parie : A. Challamel. [not dakd, 19063. LJize 74 x 5, pp. 370. 
Il lwtmtiou.  Presented by the Author. 

Travel-Enropa md Asin. Budni. 
Prinoe Scipion B o r g h h .  De Pekin B Parie: la moiti6 dn monde vne d'nne nut* 
mobile en mixante jonre. Relation de voyage par . . . Louie Barzini. Parie: 
Hachette et Cie., 1908 [1907]. Size 10 X 7, pp. xvi. and 448. Nnpr a ~ d  Zllurtra- 
tionr. Prim 12 fr. Prsse~btcrl by the Publishcra. 

-- 

NEW MAPS. 
B y  E. A. REEVES, Mcip Ctrmtor, R.G.8. 

EUBOPE. 
Aortrir-Hungary. Preg tag. 

G. Freytag's Verkehrekarte von Geterreich-ungarn mit den Balkanlandern. 
&ale 1:500,000 or 1 inoh to 7'8 atat. miles. Vienna: Q. Freytsg & Berndt, 
1908. Priee 2 kr. Prwntrd by the Publfahsr. 

goel& md Wdw. ordmnom B u m y .  
Sh& published by the Direotor-Qenersl of the Ordnsnce Survey, h t h a m p t o n ,  
from January 1 to 81. 1908. 
Z milor to 1 inoh :- 

L.jge-leet aeries, printed in colonn, folded in cover or flat in eheeb, 17. 19. 
Pries, on paper, la. &f. ; mounted on linen, 28.; mounted in  scdim, 20. Gd. each. 



1 ineh (third edition) :- 
In outline, 124, ('275 and 291), 276,277, 278, (291 and 275). la. aauh (engraved). 

C W - U o n n t y  &p + 
Oumuhxuhtn (First Bevision), 36 aw., 37 E.w., 44 E.w., 51 N.w., HA., 52 (N.w. 

I and aw.), 55 s.w., 58 N.E. (IQmI.1I (Fimt Reviaion), 10 am., (180 0.r.. 18 ma. 
and n . ~ ) ,  18 a&, (240 8.r. and 24 B.w.),$~N.w., 25a.w., u.E., 8.E.. 26 aw., s.r. 
31 0.e.. 92 n.w., 33 s.e., 34 e.w., e . s ,  40 B.w., 46 N.w., 49 8.1, 51 a &  DWOMMI~ 
(First Bevieion), 117 aw., 123 N.W. Kent (Second Revision), 57 N.W. knomhim 
( F h t  Bevidon of 1891 Survey). 108 B.E.. 109 B.E.. 114 r.e. Linaoln&im, 10 KE. 
(16 N.E. and 17 N.w.), (16 B.E. and 17 B.w.), (17 N.W. nnd 16 N.R), (17 8.w. and 16  
s.B.), 18 N.E., 19 x.w., N.E., 24 N.E., 30 N.W. Horfolk (First'Revision), 50 B.E. 
Pombrobbirs (First Revision), 6 s.r., 18 N.w., 24 N.w., N.E.. B.w., 30 N.W. Y o r t  
rhirr (First Revieion of 1891 Survey), 247 e x ,  260 N.w., s.w ,261 N.w., aw. la. carh. 

M-ineh&tp Ma,,, :- 
. a o r n r d l  ( P i d  k o i s i k ) ,  LXL (7 m d  8). 11.12.16; LXII. 6, (9 and 13), 15 : 

LXIII. 14 ; LXVII. 4 ; LXXI. 13 ; LXXVI. 2,6,10 : L X X X  1. Kent (8eoahd 
Beviaion), XIV. 9, 13 ; XXI. 2. 7.16: XXXIII. 4,7,8,10,11,12,16,16; XXXIV. 
1 : XLIV. 6. 10, 11.15: LXIII. 7.10, 11.15, 16: LXIV. 5 : LXXI. 8. 12. 3s. 
each. Lane& (Firat Revision of 1891 ~&vey).  CX. 5.6. Lineolarhin (First 
Revision). IV. 13: 'v. (3 and 2). 7. 10. 18. 14. i5.'16: VI. 5. 6.8. 9. 10. li. 12. 
13, 14. 1.5, 16: VII. 3:4, 5, 6,7: 8; 9, io, ii, i2, 1'3, 14, 15, is: VI~I .  i. 2,h 6; 
9, 10, 11, 13, 14, 15: XIII. 1, 2, 3, 4. Ss. each. V. 13. 1s. 6d. Pambrohddm 
(First Reviaion), V. 13; XIY. 4, (7 and 6), 8. 10, 11, 12, 15, 16; XX. 2 (4 and 8). 
6, (8 nnd 4). 9 ;  XXXIII. 2, 3, 4, 6, 7, 8 ;  XXXIV. 1, 2, 5, 6, 9, IS, 14: XLIV. 
3, 4, 7. 8. Yorbhire (First Revision of 1891 6owey). CCXX. 5, 6 :  CCXXI. 3, 
6,7,10,11: CCXXXI. 2 ;  CCYXXII. 8 ;  CCXXXIII. 11,15,16; CCXXXIV. 1, 
3, 4, 5, 6, 8, 9, 12, 14. :Cp. eaeh. 
(E. Stanfonl, Lon11011 Agrnt.) 

England m d  Waler. ~ l ~ a a l  Bar~ey 
4 mile8 to 1 inoh :- 

New series, printed in ~ ~ l o u r s .  Solid edition. Sheeta : 8, Flamborough Head and 
Qrimsby; 23, Bournernoutb, Isle of Wight, Selsey Bill, rtc. l'rire 28. 4. 
Drift edition. 6heet (20 and 24), London, Dover, end Brighton. Pficr 2 ~ .  66 

1-inoh-Mep :- 
New rerieq printed in aolonm. Drift edition. Sheeb: 348, Plymouth a d  
Lisheard : 353. hfevagimy. Frir,e la. (id. ctrelb. . . - - 

Sinoh-Maps, uncolonred :- 
OLunorgm, 20 B.w., 29 N.w.. 36 N.w., wee., s.w., 37 w.n., N.E., 8.w. Xonrnwthdlke, 
18 N.w., s.E., 22 N.E., B.w., B.E., 23 N.w., N.E., B.w., 27 N.w., N.E., 32 N.E. Price 
1s. 601. eaeh. 
(E. Sbnford, Laaon Agent.) 

England-London. Ilkanford. 
A new map of Metropolitan railways, tramways, and miscellaneous improvements. 
deposited a t  the London County Council. November 30, 1907, for Semion 1908. 
Scale 1 : 13,360 or 1 inch to 1 stut. mile. London : Edward Stanford, 1B08. 
Pfice, 18; Gd. 

E u r o p b b n t r a l .  K. Rerumsohe Land~.nZnahme 
Topographieohe Specialkarte von Mittel-Eumpa. Herausgegeben von der hrto- 
graphinohen Abtheilnng der K. Preussiaohe Lande~mufnahme. Soale 1 : 200,000 or 
1 inch to 3.1 stat. milcs. Sheets : 355, Briieeel ; 416, Worms ; 568, Freibnrg i. Br. 
Berlin : K. Prenssiche Landeaaufnahme, 1907. Priw 1.50m. omh shuot. 

Europe-Central. K. Prearsieche Landeunfn.hme. 
Ueberaichtakarte von hlittelruropa. Herauegegeben von der Kartogr. Abteilung 
der Iigl. Preusa. Landesaufnahme. Scale 1 : 300,000 or 1 inch to 4'7 etat. miles. 
Sheeb : Aalborg ; Grenoa : Hamburg ; Kirl ; Leeuwarden : Oldonburg. Berlin : 
Ii. Prer~a~ieche Landesaufonhme, 1907. Frice 1.50m. each sheet. 

Qermany. X. Pmars. Landernfaahme. 
Karte des Deutschen Reicbes. Herausgegeben von der Kartogr. Abteilung der 
Kgl. Preues. Landeaaufnahme. Scale 1 : 100,000 or 1 inch to 1'6 stat. miles. 
Sheets : 346, Qriinberg ; 365. Diiben. Rerlin : K. P r ~ u ~ ~ i s c h e  I,andemnfnahme, 
1907. Price, l.5Om. each r;heet. 
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lvorrry. Rorgsm obogr&kr O p m a l b g .  
Topo~lsftnk Kart over Kongeri t Norge. Boato 1 : 100,000 or 1 inoh to 1.6 rb t .  
mile. Sheets : K. 14. ~ e i o r d o r n  ; 8. 4, Bergafjorden ; W. 1, Nordkap; W. 7, 
Isknmm: 4 A, Flekkeljord: 9 B, Larvik. Christiania: Norgee Qoogreflske 
Opmaal ing.  1907. Preaenttxl by ths N q ' a n  Gbograpbiaol Istilute. 

lorway-Fbmuk. Borgsr OaogmLrke Opm*. 
Kart over Finmarkens Amt. Udgivet af Norges G-flske Opmaaliog. 1907. 
Bcale l : 500,000 or 1 inch to 7.9 rtat. miles. Chrintianin: Noqce Geogrnflske 
Opmaaling,  1907. Prwntsd ly the NonaegMn Geogmphioal Irutituk. 

Mu. 
Adr  hi no^. Kirpee. 

ICarto von gloinasien. Bearlmitet von Ih. Ricl~ar~l Ktepert. Boale 1 : 400.000 or 
1 inch  to 6.3 nbt. miles. Sheet A. III., Zafarnnboli . Berlin : Dictrich llcimer 
(Ernnt Vol~sen), [1908]. 
Tho pnblioation of this sheet cr~mp1ett.e Dr. R. Kiepert's large and important map 

of Aeia  Minor.the first sheet of which appeared in 1902. Bince no snrvey of tho region 
on a syekmn*ic exietn, the materiale for the conetrilction of tho map consibt chicfly 
of route traverses a1 d sk(4.chea of varying merit, adjnnted hem and there to poaitiooe 
which hare  been determined astronomically with moro or less Bacnrao . Admirnlty 
chsrta nerve for the delinention of tho ooeat-line, and occrrsionally a &idy accurate 
surrey,  ewh IUI that for the line of milway, furninhea reliable data f ~ a  a limited area ; 
but with them exceptior~s the cartographical material is rough and aonflioting, and 
to oonetrnct anything like a uatiefact?ry map on a large d s a t  the present time 
in no light nodorbking. However, Dr. R Kiepert hae llad many advantages, not 
t h e  l a s t  being that he ir in posseanion of the great mas6 of materinl mlleoted by 
his father, the lato Dr. H. Kiepert, from hie own eurvep and other sonrcea, eome of 
r l ~ i c h  were published in hie map of Aria Minor aa long ago ae 1844. Avnili~~g himself 
of them and other nonroea of information, the author hse been able to produce a most 
oreditable map, which, if not altogether correct in parts, contains most valuable 
information, ant1 ie far more complch in detail than any 0 t h  hitherto pnbliehod. 
Thc! lnbonr involve11 in tho compilation must Ilnvo been enormoue, and it ie liopcd that  
tlro sbcete will bc kept up to date and corrected ue frodl information in forthcoming 
and errors in place-nnmc.s and topop;raphy rue detected. The map is in twctnty-four 
rheeb, each meaeuril~g I9 x 24 inchor, and ie well exeontad. Hllle aro shown by 
brown ehding. I'arbmrppc*d from maierial taken from T ~ ~ r k i s h  andGreek nutlioritiea, 
and all anaient names, aro distinguiehed by the style of lettering. 
IlldiA. Jw=- 

Historical atlsa of India for the urn of High Sohools, Collegee., and Private 
Btndents. By Charles Joppen, 8.J. London: Longmane, Qreen, & Cc., 1907. 
Prim 3r. net. Prsrenbrl by ths Publieher. 
This nsofnl little atlas conbins a eerier of twentysix mloured maps of India, 

printed a t  the eetablishment of Jnetnm Pcrthes, Gotha, which will enable a student 
to follow the leading events connected with the history of India from the earliest 
times. Bixteen p g e a  of text, dealing with leading hietorial facts and data, are given 
a t  the  commeooement of the atlaa, which should be etudied in oonnection with the 

The atlae ie intendcd for school and oollegeetndenta,and no attempt hss been Ex to fnrnimh a let  of detailed mape for the w o f  mature scholua The following is 
a liet of the umpe :- 

Alexander'n Em ire, 326 B.O. : India in the Second Century A.D. ; India in 350 
A.D. ; The Km ire o! the White Huns in the Beginning of the Birth Century A.D. : 
India in the &vent21 Century A.D. : India in 1022 ; India in 1236 ; India in 1318; 
India in 1398 ; India in 1525: India in 1605; India in 1700. To illnetrate the Early 
Mnhratta Hiatory: Mye,~re, the Dominions of Chiok Deo Raja Wade ar, 1704. To 
illnetrate the wars betweon the Englieh and French in the Carnatio: fndis in 1751 ; 
Hyder's Dominions in 1780. To illuntratc the four bIyaore ware (1784) : India in 1795 ; 
India in 1805 ; India in 1823 ; Indig in 1848 ; India in 1856. The Growth of Ilritieh 
Bengal and Bnrma ; The Indinn Empire in 1907 A.D. 

m C A .  
A b p h i a  Bieber. 

WeetQallaland. Routen der Expedition v. bIyliue-ljieber (Adis Ahh-Dscl~imn) ,  
1905. Anfgenommen yon Pricdrioh J. Bieber. Bcale 1 : 250,000 or I inoh to 39 
mtat. milea. Petemnmr hfittsilungcn, Jahrgang 1908, Tafeln 1. n. 2. (Jotha: 
Jnetne Perthes, 1908. 1)ronenteci by thm PubliJer. 
No. 111.-MARCH, 1908. 2 B 



The route followed by the Myliar-Bieber ex ition nu due math from Mt 
Abnba for nbont 40 mil-, thenoe wed and mnt E" -we& for about another 140 mila 
to Jiren and the Didearn river. The map b from a route rurvey by Herr F. J. Bieba. 
and aooompnnies him eooount of the expedition given in Patarmanna MiUdlungen for 
Jnnuary h t .  No attempt hss been made to how latitude8 and longitudes 

-08. To~a~mpbia w w  @ened 8tdE 
Map of Afrios. Campiled in the Topogrephioal W o n ,  General Staff. W e  
1 : 250,000 or 1 inch to 3.9 stat. miles. (Prov~eional) Bheeb : 17-D and J, El  Ari~~h ; 
17-1 and part of C, Part Baid ; 17-K and part of E, Rafah; 17-L and part of F, 
Mt. 1101; 17-0, Suez ; 17-P, Nakbl ; 17-Q, Wadi Taba ; 17-B, b b a  London : 
Topogra him1 Beotion, Genorsl Staff, War OfBoe, 1907. PAM I& Bd. each a b d .  
~'racntk; tq ~ l s  ~irmtor of Military ~pmztionr. . 

Egypt. - m v D w t , - -  
Topogra hical map of Faynm Province. Soale 1 : 10,000 or 6.3 inohw to 1 stat. 
mile. ~ [ e e b :  6.n. 12-2, 13-1,15-1, 17-1. aw. 13-9, 14-1,1613, 15-1,17-1.17-2, 
17-3, 17-4, 17-5, 17-6.17-7, 17-9,17-10,17-11,18-1, 18-2,18-3,18-4,184,184, 
18-9, 19-1, 19-2, 19-3, 19-4, 19-5, 19-9, 20-2, 20-9. Topographical map of 
Qnliubia Pmvinoe. Boale 1: 10,000 or 6.3 inoh- to 1 &at. mile. B h d :  
N.E. 5-4, 6 4 ,  6-5, 6-6, 9-3. Cairo: Survey Department, 1907. Prmmki by 
the fir&-General, 8- Dqmrlment, &im. 

Bold Oout. @Qrw=U. 
Map of the Gtold &ut. Published by the authority of Bir John PiolremgiU Rodger, 
K.O.M.Q., Governor, under the direotion of Major F. Q. Qnggisberg, sn., ra.o.n., 
Direotor of Bnrveys, Gold Caret Boale: 1 : 125,000 or 1 inch to 19 stat. mila 
Sheots: 72 K. IV. Fumao; 72 Q. IL Prahau (Praeo). Edinburgh and London: 
W. & A. K. Johnston, 1907. Prim 2n. sad, dmt. PC& by M$OT P. a. 
Gurjgirkg, B.E., Dimtor of h m q s ,  add &nt. 

T r a ~ v u ) L  0eOlogio.l Iumy. 
Tranwaal Geologioal Bnrvey. Sa le  1 : 150,000 or 1 iuoh to 2 4  rbt. milea Sheet 
1, Pretoria With Explanation. Pretoria : Government Printing and S h t i o n q  
Omoe, 1907. Prssenbd by Uis Dirwtm, Oeologiaal Sutoey of the Tmnrwd 
Thin is the h t  sheet of the Qeologiod Bumey of the Trane.veel, and inolndea UI 

area of about 2200 eqaem milea around Pretoria. The geologiocrl work WM done 
between the yearn 1903 to 1906 by M e m .  H. Kynwton, E. T. Mellor, urd k L 
Hall, supplemented by that of Mr. F. A. Btaart in the immediate neighburhod of 
Pretoria. Tho sheet is well printed in ooloure, and is aocompanied by a dworiptive 
pamphlet by Mr. X Kynwton, B.A., r.o.s., the direotor of the aurvey. 

AmxuIaA, 
Chile. O b h  de Limitw, Ikntiqp 

Comhion Chilens de Limitee. Scale 1 : 250,000 or 1 inch to 5.9 stet. mile& 
Bheeb : Antofagsata ; Ataoama Santiago : Ofloinn de Limites, [lW]. PrasJed 
by the OfSeina & Limitm, Santiago. 
The topogybical sheets inolude the Andine boundary re 'on between 22"md 830 8. 

and 25O and 26 Y. Those showing the lines of travem anrtrian lation inolude the 
same latitude, but in longitude extend from 66'20' to 67O50' W. ancf%~50t to 6S010' W. 
Hedao. Loretaria do Comunio.cion# O b r u  PnbUou. 

Carta de Ferrocarriles de 10s Estadoe Unidoe Mexiauoa. Scale 1 : 8,000,000 or 
1 inoh to 31.5 stat. miles. 2 sheeta. Mexioo : Seoretarin de Cbmnniawioner y 
Obrae Publioes. [1907]. 
A blue-print of an oftloinl map by the Becretsry of ~mrnunioationr and F'ublio 

Worke of Noxioo, showing railways up to date. Prinoipal toans are ven, but no hill 
work, eo that, although mmerhat rough in exeoution, the map in hi$ oiu. 

OExmAL. 
World. aunUrorLp. 

Harmaworth Atlu and Gazetteer. Pa& 33 & 34. London: The Amalgamated 
Press, Limited, [1908]. Prim 7d. scrdr part. 
Theee pa* oontein the following maps:-Part 33: Noe. 111-112, Perah and the 

Af hen Frontier; 151-152, Rhodesia and British Central Afrioa: 175-176, Cenkal 
~ n h e d  States.-Part 34 : Noe. 137-13Q, French North Afrioa and Monxxx, ; 177-178, 
Weetern United Stetee; 189-190, South Amerioa, North-Wed. 
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World. ' '. Philip. 
Philip's series of Imperial Maps: The World, showing phyeiaal features. The 
Polar Regions. London: Otorge Philip & 80% [190n. Prim L. Gd. each. 
These are two well-exembd sheets of ma printed in ooloare. They are inaluded 

in the k t  edition of Philip's Imperial ~ t l a n , R t  are also published separately a t  2r. 6d. 
a h ,  unmounted. The Polar Begions Lave been well brought up to date, and show 
t h e  t t e u t  h v e r i e e .  They indioete by different odonrn, sea open all the year, 
extreme limit of drift-ioe, and tundres. The other maps, &owing phymoal phenomena, 
aw dno dwrving of pmim 
World. Bt. Yartin snd Bohrdrr. 

Atlrs Universe1 de Qkogrsphie oonetruit d'aprke lee eourcee originalen et len 
doonmenta lea plus &cents, cartes, voyages, m6moirn, travaux gMeai  nee, eto., 
area on tab analytiqne. Onvrage oommend,pu K Vivien de ~rint-%.rtin s t  
oontinnd par E'r. Schrader. 8heet No. 74, EtatsUnie dVAmerique, Nord-Eat. 
Parie : Haohette et Cie., 1908. Prannted by ths Publ~hsr. 
The fir& irrrmed of a four-sheet map of the United S t a t .  on the soale of 1 : 5,000,000, 

whioh will be published in thin atlas. The l a h t  materials appear to have h e n  w d  
in the oompilation, whioh are mentioned in an ~ooompanying sheet of text. Owing to 
the heavy and dark btyle in whioh the mountains are printed, the namea in places oan 
only be wad with di f8dty .  I 

-nS 
Admir8It.y k t &  Eydrogmphia Deprtmmt, Admirdty. 

C h u b  and Plans pnblinhed by tho ~ ~ d r o g r a ~ l r i o  ~ ; & m e n t ,  Admiralty, during 
Deoember, 1907. Pressnlcd by the Hydropraphw, Admiralty. 

Bew Chartr 
Yo. heha. 
1202 m = 8.8 Sootland, west mast:-loohs Diubaig, Griehornbh, and Sniwrt 

Beg. 4s. 
955 m = 0.35 Norway :-Inner 5ords between Biivde and Molde, including 

Volden, Btor, and Romndale fiords. Plane :-Nes, Smb, 
Merok. 2r. 

3888 m = 1.9 North Amerioa, east oomt. Gulf of St. Lawronoe :-Rentigonohe 
river. 2s. 

2'786 m = 3.0 North Amerias, eest mwt, Biver Bt. Lawrence above Queboo:- 
North of L a m i e  to ile Bouohard. 8s. 

2787 m = 3.0 North America, eart aosrt, River 8t. Lawrence above Quebeo :- 
Ile Bouohard to Bouoherville. 3s. 

U26 m = 8.0 Brithh Columbia :-Port aimpeon and adjaoent anohorngw. &. 

6.7 Baltio entrsnoe, The Kattegmt, Plmn added :--8begen harbour, 
= (lla} &terby harbour. 8a. 

2732 m = 2.9 Emtern nrohi lago, plane of anohorages in Bali Lombok, etc. 
Plan a d d - - S t .  Niaholae. Benjuwedan, and PegemeQn - - - 
bays. 2s. 

991 m = 2.0 Japan, auohorapes on the ooaat of Yew island. Plan added :- 
Omu road. 28. 

1'0 Mruima or Ladrone inlands. New Plan :-Tannpag harbour. 
1101 m = 1 Plane added :-Mang islandn, Amongsong island, Barigan 

inland. 3.9. 

No. 
a h u t s  C.noeLled. 

CIscelled by No. 
New ohart. 1202 coast:- Loohs Diubaig, Qrinhornish and Snizort 

Looh Snizort. Fkig . . . . . . . . . . . . 
2305 Norway, h e e t  111. :- 

P1nnn Of smbo and 
On N:I,"$:irds bctwwn RCvda and Bfolde, thie sheet. 

2306 Norway, sheet IV. :- I including Voldeu, Stor and Roo~adals 
Plan of Nee on thin sheet. fiords. I'lane :-Nes, Stebo, Merok . 

1715 Qnlf of St. Lawrence, 
Chalenr bay :-Plan of Dal- New 
house hPrborv on thirr I Bestigonche river . . . . . . . . 
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No. C.neelled by . No. 
2785 River St. Lawrence :-1 

Zsnoraie towarde Contre- New ohart. 
mur .  2786 River st. Lawrence :- North of Lanoraie to ile Bouohard . . 2786 I 
Contmmur to Bepentigny. 

2787 Biver St. Lawronoe :- New chart. 
Ropentigny to Long point. { Ile Bouohard to Bonoherille . . . . 2787 

2426 British Oolumbia: Port New ohart. 
Simpeon and sdjeoent an- Port Simpeon and adjaoont anoho- . 2426 ohoragea I 

I O h u t r  that have meived Important Corrwtibnr. 
No. 1787, Ireland :-Wexford to Wioklow. 1772, Ireland, eaet ooeat : -Appmhee  
to Wexford harbour. 8038, Norway :-Bi6rneund to Kristianmnd. 1971, Nor- 
way :-Approachem to Trondhjem, weatern sheet. 2368, Gcrmany, north oowt :- 
Jerahiift to Rixhoft. 150, Franoe:-Port and roadetead of Merseille. 1227. 
United S t a b ,  eaet coast :-Boaton bey and appmacliea. 2482, United States, eaat 
ooaat:-Fletoher'e neck to Uape Cod. 1516. United Statee, east coast :-Boeton 
harbour. 1097, Qnlf of Mexico : - a y e  Bisoayne to lower fi teoumbe bay. 3279, 
China, south ooaet :-Hong Kooog waters eset. 1602, Qhinn, north-eaat coast :- 
Appromhea to the Yang-tee Kiang. 2924, Australia, ~ s t  ~~eat:-Cape Grafton 
to Hope hlanda 473, Friendly is1and.a :-Lifuka blend, anohorage d . I 
appmclohea. 
(J. D. Potbr, Agent.) 

Indisn 0os.n .nd Bed 8er  Hetwrologid  OfBoe. 
Monthl meteorologicel oharts of the Indian Ooean north of 15O 8. lat. and Red 
Sea, ~ e i n e r y ,  1908. London : Meteorologiod OtBoe, 1908. Price 6d. d. Pro- 
mntd by the Ms(eorobgiod O@. 

Horth Atlantis and Hoditerranan. Hetmolo@a.l Odloe. 
Month1 meteor01 'd alaharb of tho North Atlantio and Mediterranean, Feb 
1908. f..ondon #teorolopical mce, 1908. P* Bd. d. Pr& luT 
M s b o r o ~ l ~ .  

Horth A t h t i o .  U.8. Hydrofpphie OBw. 
Pilot ahart of the North A t b t i o  O w ,  J a n m y  and February, 1908. Wanhing- 
ton : U.S. Hydrogrophio Omoe, 1908. PrwsrJsd by tho U.S. Hydrographia OfPm 

Horth Paoido. U.8. Hydrogmphfa -or. 
Pilot ohart of the North Pmiflo Ooesn, February, 1908. Weshiigton : U.B. H y h  
p p h i o  Offtoe, 1908. P r M  by the U.8. Hydmgmphio O$&w. 

Borway. Borger BwgmUaks Opmuling. 
Kystkt~rter: Generalkart 81, Skagerrak. Scale 1 : 350,000 or 1 inch to 5.5 stat. 
miles. S ~ i a l k b e r .  Scalu 1 : 50,000 or 1.3 inoh to 1 etat. mile. B 40', Den 
Norrke Kyat fra Froya ti1 Gjeeingen; B 55, Den Norsko Kyat fm R a i i  ti1 Stott 
Chriatinnia: Norgea Qeogrefirke Opmaaling, 1907. P r tmted  by tlrc N m g i a n  
Geographiaal Inditute. 

PHmEAPER. 
Britillh Buima. Anderson. 

Photograph of tlie Jiaieteur fall, I'oturo river, Esaequibo, Britiah Guinna, taken by 
C. Wilgrerre Andoreon, Eeq. Prestm(e(2 by 0. Wilgreaa Andurnon, Eq. 
An oxoellent eulurgoment of this remarkable fall, meannring 12 inches x 144 inches. 

mlulapu. - 
Photograph of tho Himalayan from Ranikhet. I'rae~~ltxl by Lieut. F. W. Pariah, 
60th RijIea. 

lST.B.-It would greatly add to the value of the oolleotion of Photo- 
grspha whioh hae been established in the Map Room, if dl the Fellom 
of the Wetp  who have tagen photographs during their tmvela, would 
forward oopiecl of them to the Map Curetor, by whom they will be 
admowledged. Should the donor have prwhssed the photogrepha, it 
will be uaefnl for reiemnoe if the name of the photagmphm and Me 
ddreu e m  givem. 
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A MOUNTAINEERING EXPEDITION TO THE HIMALAYA OF 
GARHWAL." 

Bg T. O. LONGSTAFF, M.D. 

IT ie probably from the snowy rangee of Garhwal that the worda 
Himaleh and Himalaya take their origin, for i t  ie thie aegion whioh is 
oonneoted with the moet ancient traditione of the Indo-Aryan ram. 
From the eerlieet annale of Hinduiem we learn that theee mountains 
have been regarded 8s of the greatest eanotity, and even at  the preeent 
time more merit is to be obtained by the long and toileome journey into 
the heart of thie Abode of Snow " than to any other of the thousand8 
of places of pilgrimage mattered through the length and breadth of 
India, with the poseible exoeption of the eacred eitee juet across the border 
in Handee. According to the Mahabharate, i t  was at  Bageswar, in the 
Kumaon foothille, that Siva wae married to Parl~ati, the L L  Mountain- 
born " daughter of IIimaohal. From her ita highest eummit takee the 
name of Nanda Devi, while the triple peak of Trieul ie the " Trident " 
of Siva himself. In Buddhrr'e time i t  formed part of the great kingdom 

' of K-la, whioh was aftarwarde absorbed into Asoka'e empire, is 
written on the " Pioture Stone" at  Kalsi in Lower Garhwal, the moat 
perfect example extent of that emperor's rock-cut edicts. The pious 
Hwen Thsang reaorde a visit to ita shrinee. A thousand yeare ago 
Sankaraohariya euppreeeed Buddhiem and restored the older Brah- 
m a n i d  religion, placing prieete of hie own Namburi olan from distant 
Melabar in Kedarnath and Badrinath. At the preeent day the Ibwale 
of theee two ehrinea are drawn from the same locality. Almoot every 
natural feature of the oountry ie oonnected with some event of ancient 

Rend st the Boyol Qeogrsphioal Bociety, Jnnnnry 27,1908. Map, p. 472. 
No. 1V.-APBIL, 1908.) 2 c 
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or mgthioal timea. Thma, apart from other reaaom of geographioal 
poeition, i t  is not surprising to find that the great peak are known by 
diet inotive and widely reoognieed names of anoient origin, a oondition 
of things by no meam universal in other mountain regions. This region, 
too, is far more " alpine " in oharaater than the ioy solitudes of the 
Karakoram and Baltistan, and oontains a rioh and intereeting flora end 
fauna. 

The snowy rangee of Britieh Qarhwal, oontaining some forty trien- 
p la ted  peaks of over 20,000 feet, are roughly divieible into three 
groups. The first, repreeenting an axis of elevation ooneiderably to the 
muth of the present water-parting, oentree round the twin peak6 
of Nanda Devi, 25,660 and 24,379 feet--atriotly speaking, the highest 
mountain within the British Empire. This group ie most oompliaated 
and irregular in stmature, but may be briefly deeoribed es being bounded 
on the west and north-weat by the valleys of Alaknanda and Dhaoli 
rivers; on the north by the valley of the Girthi and the Milam peaks ; 
on the east by the Milam valley ; and on the south by the Pindar. Thus 
i t  will be men that aoneiderable portiom of the eastern and southern I 

elopes lie in Kumaon. The seoond gronp, a prolongation of the Bstne 
axis of elevation, fills the angle formed by the valleys of the Alaknanda 
and the Dhaoli. Ita highest peak, Kamet, 26,450 feet, is eitnated a mile 
to the south of the Tibetan frontier, in whiah oountry ita northern 
slopes lie, the main axis of elevation thus artiodating with the preeent I 
water-parting, though i t  must not be forgotten that the d r e a m  rieing 
from the Tibetan elopes flow into the Sutlej, and thns eventually rewh 
India Ln that comer of Britinh territory to the east of the Kamet 
gronp, and to the north of the Nanda Devi group, lies a lofty but far lees 
snowy area, whoee physioel and geological oharaoter approximates to 
that of the adjaoent portions of Hundes. The third group really belong8 I 

to Tehri-Qarhwal, and centres in the peakr around Gangotri ; but the 
gleoiem of its eastern elopes disoharge their waters into the valley of the 
Alaknanda. The latter have never, aa far ae I can aeoertain, been 
examined by Europeans, though the glaciers of ~ a n h t r i  are fairly well 
known. 

Thwe steep-sided river valleys supply a number of natural routea by 
means of whioh it is relatively eaey to penetrate into and beyond the 
barrier of the onow& and thus Garhwal has for many yeare been annually 
viaited by British sportemen, in addition to the thoueende of natives 
from every part of India who have for generatiom performed the w r e d  
pilgrimage, and to the Bhoties who trade over into the Tibetan territory 
of Hundea. Yet euoh is the inaooeasibility of some of the lateral gorges, 
that in many plaoee the glaoier regions still remain untouohed. The 
eportsman haa no objeot in alimbing above the snow-line, and i t  ie only 
in vory exoeptional oaaee that the native aan be ind~loed to do ao. Thw 
when they oalne to the snow-line, the offioere of the Survey of India had 
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a problem of the greatest diffidty before them, whioh wae further 
oomplicated by olimatio conditions limiting their season to a few 
months a t  the outside. I have nothing but admiration for their work, 
and espeoially for that of Mr. E. C. Ryall, BaeistantSuperiutendent 
G.T.S., who carried out the Kumaon-Qarhwal suqey during the 
years 1874 to 1877. It is not surprising that there are errom in the 
delineation of the glaoier regions, but it is surprising thet men who had 
no training in what mountaineers d l  mow-oraft should have gone 
where they have gone, land made woh good maps of those parts of 
the county to whioh neither they nor the natives oould gain personal 
acoeas. And i t  is erident that they did not d i r k  diilloulties, for it is 
omal ly  mentioned in the 8urvey Beport for 1874-76 that Mr. I. S. 
Pooook reaohed a height of 22,040 feet from the Mane valley, though 
there is no reoord of the aotual spot resohed. 

In the h t  half of last century Trail1 and the Streaheye penetrated 
well above the mow-line. In the fiftiea the Sohlagintweits visited the 
Milam glad- and the Kamet group, where they reaohed a height of 
22,269 feet on the Tibetan side. For many years Colonel E. Smjth, 
who seleoted Nain Sing and Kishen Sing for the Tibetan eurvey, made 
very high excursions in the oonree of his annual shooting trips. In  
1883 GFraham made the first prc d y  mountaineering expedition amongst 
these snows, reaohing heighte of over 22,000 feet in the Nanda Devi 
group, and being the first to penetrafo far into the mysterious valley of 
tbe Bishi h g a .  This expedition still constitutes the most wocessfnl 
ever recorded in the annals of Himalayan mountaineering, but ite ooour- 
renoe just a quarter of a aentury before public judgment in India was 
ripe for its appreoiation, and Graham's own lamentable oareleseness in 
writing the extremely condensed acoounte* of his experiencee, have 
combined to give an exouse for doubting the aoouraoy of his statemente 
whioh hee been mized upon by oritios sometimee too muoh interested to 
be wholly impartial. As a rule the latter have passed over his first visit 
to Sikhim and his visit to Garhwal, confining themselves to disputing 
the twoant of Kabm during his seoond vieit to Sikhim. But for the 
reputation of the Alpine Club-to whioh, be i t  noted, Graham never 
belonged-it is pleasant to record that he never lsoked partiaa~w amonget 
the moat eminent end experienoed of ite members. 

I first visited theee mountains on my return journey from Tibet in 
1905, details of whioh have already appeared in the Geographical t and 
Alpine$ Journda Laat summer Major the Hon. C. Q. Bruce, 5th 
Qurkha Rifles, Mr. A. L. Mumm, and myself, hoped to celebrate the 
Jubilee of the Alpine Club by attempting the asoent of Evereet, or at  

Proa. R.G.S4 New Seriee, vol. 6 ; Alpha Joutnd, vol. 18 ; aoal Word, 1885. 
t amgraphfoal Journal, VOL BB, pp. 201-811. 
$ Alpine Jownal, vol. 98, pp. 20%2a8. 

a c 2 
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1-t the exploration of ita unknown gleaiers. In this soheme we 
reoeived the moat generous and cordial snpport from the President and , 

b n o i l  of thie Society. When we were peremptorily forbidden to enter 
Tibet by the Home Government, I wee able to perauade my friends to 
join me in an expedition to Qarhwal, the ohief object of which would * 

ne-rily be mountain climbing rather than geographical exploration. 
This must be my excuse for the smallness of the geographioal results 
whioh I am able to plaoe before you. Nowadays there is only room for 
the specialist in the various branoha of geographical investigat.ion. 
The only speoialty to which we oan lay claim is wow-oraft. 

Beeidea ourselves, the party ooneisted of the guides, Alexis and Aenri 
Brooherel, of Courmayeur, who had mmpanied  me on my previous 
expedition, and Moritz Inderbinen, of Zermatt, who had been Mumm's 
oompanion for over twenty years, and with him and Freshfield made a 
reoent attempt on Ruwenzori. Owing to the great kindness of Colonel 
A. H. Q. Kemball, of the 5th Gurkha Rifles, Bruoe wee able to bring 
from thie regiment Subhadar Karbir Bnrathoki, Havildar Damar Sing 
Rana, and seven riflemen, mostly Magars and Qumngs. Damar Sing 
was a trained plane-tabler, had oharge of the stores, and kept the 
m u n t a .  Karbir oounted as a guide, for he had climbed a good deal 
with Bruoe in Kashmir and the Karakoram, and also with Sir Martin 
Oonway in the Alpe. The others, though aocnstomed to run about quite 
regardleas of the aooepted laws of gravity, were a0 yet ignorant of the 
higher mysteries of mountaineering. But to men trained in such a 
regiment this was of no oonsequenoe. They never failed us, they 
never oomplained, and they never lost their cheerfulnese. Without 
them we oould have done very little. They were superior to the best 
Barhwalis I have met, and eveu to the Bhotias, so I need hardly add 
that they bore no rwmblanoe whatever to the Kumaoni or the down- 
oouxltry native. 

Bruoe also brought asingle servant as cook, and nndertook the entire 
organization of the oommiaaariat and Gurkhas' outfit, while Mumm and 
I were still in England. We joined him with the guides at  Almora on 
April 24 and got away on the 26th, orossing the Pindar river beyond 
Gwaldam on the 28th, after a 50-mile maroh through the Kumaon foot- 
hills. 

We pushed on rapidly aorove the three intervening ranges o! the 
middle hills, the wne of the pine, the oak, the rhododendron, and the 
fir. Snow wee still lying on the ground in the upper foresta, which are 
very beautiful, and from which most exquisite views of the high peaks 
to the east and north are obtained. Oar route lay by Wan and Kanol to 
Ramni, where we pioked up the stores whioh Bruce had sent on in oharge 
of Karbir; then down to the Bireh Qanga and up the otlier side to 
Kaliaghlt (Pane), passing above the remains of the Ghona lake formed 
by the great landslip of 1833 ; and so over the Kuari paw, 12,400 feet, to 
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Tapoban on the Dheoli, whioh we reached on May 5, having oovered 
another 50 miles. From the Kuari pms, still deep in snow, we aaw the 
wonderful panorama of peahe atretohing from beyond Badrinath right 
round to Dunagiri, and, thanks to the weather and an early start, we 
obtained some exoellent photographs. On thie @on we required 
one hundred and fifty ooolia to carry our baggage and the eix month$ 
auppliee for the whole party whioh we were taking with ae. Had i t  not 
been for the arietanoe of Mr. V. Skwell, I.c.s., the Deputy Commissioner 
for Garhwal, and to Bmoe's forethought, we might have loet many 
valuable days on this part of our journey. 

Our &st objective was the Riehi valley, by mean0 of which we hoped 
fa find a praoticable route for the atteok of Trisul, 23,406 feet, the aeoond 
highest peak of the Nanda Devi group, my visit in 1905 having shown 
that there waa no praotioable route on the sonth or west. This valley, 
though well wooded, and some 20 miles in length by 16 in breadth at  
its broadat, has never been permanently inhabited, but ~oeivtw an 
annual two monthe' vieit from the Tolma ehepherh. The Rishi Genga 
bllrsta into the Dheoli a t  the hamlet of Rini, 6000 feet, but so narrow 
and preoipitous is the gorge that Qraham'e party waa the only one 
whioh had penetrated far up it. Mr. E. C. Ryall, in his report on the ' 
work of the eeeietant-eurveyor who entered i t  in 1874, dwella on the 
" greet exposure and privations in the Rishi Qanga valley, the eurvey 
of whioh is perhap the most formidable undertaking in the whole 
range of the Himalayes yet eooomplished." 

The name " Biehi " appliea firstly to the seven " mindborn " sow of 
Brahma, now represented by the seven stare of the Great Bear, and to 
whom the Vedio hymns were revealed ; eeoondly, i t  oomes to mean an 
inepired eolitary sage, or hermit, aa near aa I can translate it, end it is 
easy to understand that the mystery with whioh thie valley ie surrounded 
and the awe with whioh it is regarded led to a belief in the elietenoe 
of auoh supernatural beinge within ite inaooessible reoeases, and to the 
bestowal of the name. I had hoped to try the route by the valley for 
myself, but the river wee ewollen with the melting enowe, and the 
low1 people deolared that i t  was impossible for laden mliea to get 
along it. There ia, however, a back door into the upper part of this 
valley, known to the Tolma ehepherde, by whioh i t  has been entered 
by a single surveyor, a few' native shikarris, and by three or four 
determined  porta amen, none, however, having got nearly as far aa 
Graham with the exception of Mr. A. P. Davis, from whom I waa able 
to get some idea of the topography. From Tapoban our heavy a m p  
and atortw were aent on to Surai Thota (uurai = Oupreesw t o d o m )  
(7290 feet),* with some of the Gurkhas, to wait-es i t  turned o a k u n t i l  
June 19. After spending several day8 on the slopes above the hamlet 

- - 
V(ds Notea. 



of Lata, and moonnoitring the oliB along whioh our route mud lie, we 
regretfully oame to the oonolusion that, owing to the depth of the snow, 
i t  was at  present impoeeible to take cooliee acroea with the neoemaw 
three week' snppliea, no we deaided to peee on for the preeent u p  
the Dhaoli and Dunagiri valleys to the Bagini glaoier beyond the 
village of Dunagiri, and to the north& of the peak of that name. 
our main depdt etill remaining at  Snrei Thota. On May 15 B ~ u o ~  
e~tablinhed our temporary baae ogmp (12,850 feet) at  the foot of 
the Bagini glaoier, on a level with the last rhododendron and b k h  
treee. Amording to the Q.T.S. (? 1874), the Bagini glacier maet have 
reoeded about half a mile ; i t  now terminates at about 13,700 feet. The  
h n a g i r i  glacier of the Q.T.S., flowing down from the north, does not  
now join it, but ends above a steep dope oovered with moraine staff 
cloee to the spot marked 14,2373 on the Q.T.S. I startad Darner Sing 
with the plane-tabling, and we moonnoitred the upper part of t he  
glaoier baain together. As we had hoped, there eeemed to be a 
strong probability that a mountaineering party ooald foroe their way 
into the Biehi valley, over the ridge between the Q.T.S. pealre L, 
22,516 feet, and Dunagiri, 23,184 feet, and get out lower down. We 
also hoped to learn something of the route to Triwl, for thie wee really 
unexplored oountry ; so we d&ded on thie oonrae inatead of trying a 
peak, of whioh there is a ooneiderable ohoioe hereabonta 

On May 20 the aix Europeane, with Karbir, Kulbahadur, Buddhiohand, 
and Dhan Lel, started up the Bagini glaoier, taking eight d m  fo 
carry l d s .  We oamped (16,600 feet) on the right lateral moraine, 
mnding the oooliea baok a t  onoe. Next morning (May 21) we punhed 
on up the Bagiii glacier, and then turning almoet due eouth, a t  our first 
planstable station (16,140 feet), we oontinned along the main oonree 
of the glaoier whioh, flowing from the direotion of Dunagiri Parbat, 
eweepe round towards the north under the two peaks of &, 22,735 feet 
and 22,518 feet, looally known aa Kalanka and Changabang reepeotively. 
The latter ie the peak aeoended by Graham in 1883, and named by him 
" Mount Monal." I t  ie worth reoording here that the beatowel of thie 
name, after the m a l  pheeeenta that he maw " on its elopes," haa been 
urged ee a proof of Qraham'e u n v e d t y .  But how a n  any one imagine 
that he meant he eaw them on the summit, or even above the enow-line? 
111 hie more detailed papers in Good Words, he explicitly etatea that he 
eaw them between his aamp on the banka of the Bishi and hia final 
bivouao-a loaelity in whioh they abounded at  the time of our visit. 
Changabang ie the most superbly beautiful mountain I have ever eeen, 
ita north-west feoe, a sheer preoipica of over 6000 feet, being oom- 
p o d  of whit. granite with a pale pinkieh tinge, so that it k at  fimt 
mietaken for snow lying on the o l i 5  at  an absolutely impoeaible 
angle. 

All who were bound for the parre were heevily loaded, ee we had 
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to carry Primns etovee, petroleum, oooking-pota, tente, eleeping-baga, 
inetmmenta, rifles and ammunition, a large mpply of ropee, and pro- 
viaione d o i e n t  to lmt our party of eight for ten daje. For, having 
got into the Rbhi valley, we intended to get out of it some time. In 
the interval we mast be self-eupporting. The eun waa eo oppreseive 
that after tramping over the mow for five houre we etopped, at 11 a.m., 
under the shade of eome huge bloaks whioh formed part of an irregular 
medial moraine (18,300 feet). Insteed of d i n g  for the peas direotly 
nnder Changabang, we had now deoided to go right up to the head of 
thin arm of the glaoier, more direotly under the greet easterly spur of 
Dunagiri. Mumm waa not going to om8  the pase with 119, and re- 
turned to the oamp above Dnnagiri with Inderbiieu aud Dumar Sing, 
leaving ae a party of fonr Europeans and fonr Gurlrhaa. He rejoined 
ue later at  Surai Thota. 

On May 22 we etarted at 4.30 a.m., but Bruoe and I had very 
soon to etop with oold feet, and i t  wae probably a t  tbie time that 
Karbir got hie h t -b i te .  We had to rope over the lmt elopes, and 
&he guidee out many etepe. Oar loada eeemed to grow inordinately 
heavy, but a t  10 a.m. we etood on the oreet of the paea. Ite height 
oomee out a t  30,100 feet, and the name Bagini paas would moet 
naturally belong to it. 

From the pme we looked down to a vaet jm, ehut in by mow-olad 
peaka, while 3000 feet above ue on the west towered the ioy oreet of 
Dunagiri. But the dement of the south side looked eo bad that we had 
to set abont i t  at once. The Brocherels had brought a good supply of 
iron pitm.9 fiom Courmayeur, and, by means of h i n g  these into oraob - -- - 
in the rook8 end doubling ropes round them, we were able to lower our- 
eelvee and the lo& down the enowdraped o l i 5  below as. I t  really 
was a diffiodt bit of mountaineering, the desoent of about 1000 feet 
oooupying over five hours, and the two Brooherele were quite in their 
element. Thie wae a very fine performanoe on the part of the QurIrhaa, 
and a etriking testimony both to their inherently resolute oharaoter and 
to the excellence of their military training. Remember that they were 
oalled upon to perform a feat which waa quite beyond the powem of 
any of the looal men. Be en inetance of the value of looal native 
evidence, I may mention that Mr. J. S. Ward, of the Rifle Brigade, told 
me that leee than thwe months later our ronte wae pointed out to him 
aa lying over the epurn to the weet of Dunagiri, along a. ehepherd'e 
eummer traok. We had dieappeared from the neighbourhood of their 
village and reappeared eight days later at  Surai Thota. Obviously, 
then, we went by the only ronte they knew of 1 

We were very glad to camp abont 4 p.m. on the snow-field directly 
at  the south foot of the paw (18,800 feet). After a painfully oold night 
we got off at  6 a.m. on May 23, and prooeeded down rr huge enow- 
oovered glaoier in a south-easterly direotion, with the twin peab  of 
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Nuulo Devi showing over the ridge straight .hd of ne, and then, 
turning a sharp aorner in a south-westerly dinotion, leaving t h e  
magnifiaent cone of Chanpcrbang behind us. In six hours we reaohed 
the end of the glaoier for whioh the name Rhamani or Arhamani w a ~ ~  
afterwar& given us by a shikarti whom we took to the foot of the 
Trisuli Nala, from the slolma of whioh i t  ie visible. He said tha t  
neither he nor any one elm had ever been there, thongh Graham most 
have touohed it, and I don't know that there ia any authority for the 
name. We had fondly hoped to find oumelvee on the great gleoiera at 
the foot of Nanda Devi itself, but the G.T.S. is naturally very in- 
aaourate here. The glaoier ended in a eteep tongue mvered with B 

horribly unstable litter of moraine stuff. 
We next oame to an extraordinary gorge oat out by the glaoier 

stream, which wae often quite invisible, thongh very audible, under 
thiok beds of hard snow. In one plaoe we had to lower our loads on the 
rope, aud follow ourselves in a mmilar manner. After food and a short 
rerrt, we broke out of the gorge to the right, olimbed up the steep elope6 
on the west, and down agoin to the fimt patoh of biroh treee, where wo 
oaiped at  6 p.m. (13,100 feet) amongst enormoue bouldere, whioh still 
held some enowdrifte from whioh we oould get water. To the eset 
towered the oliffi of Nanda Devi, too steep to hold the snow. South 
wee the entranoe to the Trisuli Nala, thongh the peak itsalf wee 
invisible. Direotly at our feet, more than 1000 feet below, lay the ! 

junotion of the Rhamani and Riehi torrents. 
We started late on May 24, after a most r e f d i n g  night, and skirted i 

high up along the alopea that fall in one oontinuone sweep from the 
peak marked " Niti, No. 3, 17,056 feet" on the G.T.S., into the Riahi 
Ganga, here only 10,900 feet. There is thua a drop of over 6000 feet in i 
a horizontal diutanoo of 2 miles, while the dopea of the oppoaite eouth 
bank of the B ih i  are very much steeper. After only a oouple of houxa 
of thie work we aaw some bharhal (Oois nahura) below ua, and killed 
two, after an easy stalk. Much to the wrath of the guides, we deoided 
t o  stay where we were and eat them, eo we camped under an overhanging 
oliff, near a oonvenient supply of juniper bushes and enow. For May 25 
I noted a "really terrific dry meeting along the slopea of Niti peak 
(No. 3, G.'l'.S.), at  about 13,000 feet." We were all well loaded, and 
the strata being the wrong way, we were oonetantly toiling up steep 
slopes to avoid difficulties, only to find horrid out-offs on the other side. 
This lasted from 7.30 a.m. to 5 p.m., by whioh time we had oovered 
2 miles in a straight line, when, after a part idarly hearbbreaking 
ascent, we oame upon a most unexpeoted bight. In a deep lateral n a b  
far below us was a thick forest of tall ,  straight pines surrounding a 
small grassy alp. For five days we had had to rely on enow for drink- 
ing purpoees, and at  only the two last camps had been able to get 
any wood, so this was a very weloome ohange. We afterwards found 
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that thia waa the mummer pesfare, named Dibrngheta (11,730 feet.from 
. . six obeervations), to whioh the Tolma shepherds annually bring their 

fl& The alp is lerre than half a mile south-south-weet of the spot 
I marked 14,710b.on the G.T.S.; this is probably an error, though it 
I appears to indioate the furthest point wached by the surveyor in this 

direotion. 
On May 28 we started rather lab-at 7.45 a.m.-to make our way 

past the soreen of bare oliffe, whioh, towering 2900 feet above us, oom- 
pletely h a t  in the nab on the west. We kept at firat to the left bank 
of the stream, and rapidly gained height by following the orest of an old 
lateral moraine. Standing on this irrefutable witnees of the former 
.presence of glaoiem, it was intereating to obeerve that thia narrow 
and steepsided glen was truly wedge-shaped .in mtion, and now 
showed no eigns of glaoier aotivity, even on the exposed rock - fm 
opposite, other than the presenoe of the moraine iteelf. At the head 
of the glen, however, is a small hanging valley, the old glaoier 
having doubtlees here made a etand in the ooarse of its retreat, and so 
inhibited the outting-baok aotion of the stream. Three weeh later, 
when that-shooting, I followed the glen with great di86,oulty right down 
to the Biuhi Qanga, and, from what I sew, aame to the oonolueion that 
Dibrugheta itself may represent a terminal moraine, but that this 
anoient glaoier had never deeoended below that spot, unleaa we argue 
that the torrent may have obliterated all traoee of it. 

Craeeing the torrent about 14 milea above Dibrugheta, we olimbed 
up the steep p e a y  dopea, still enow-oovered, and o r o d  the ridge at  
over 14,000 feet. Gentle mow-elopea led us on at  2 p.m. to three stone 
pat-pens half buried in enow. Thin was Dnreehi (13,230 feet from seven 
obeervations) ; it ie 01- to the a p t  marked 12,960b on the G.T.S., so we 
knew we must be on the right track. The highest peak of the " Curtain " 
between Duraahi and Dibrugheta was afterwards fonnd to be 14,630 feet, 
and ita lowest depreaaion 14,100 feet. From t h b  little peak, and from 
the top of a oliff a quarter of a mile to the west of our oamp, we obtained 
most extraordinary views down o eeriea of appalling precipioee to the 
bed of Kiahi Oanga far below us. From Lata peak, 12,624 feet, G.T.S., 
on the other side of whioh we had enoamped a fortnight earlier, the 
drop to the rivor muat be nearly 6000, and this in a horizontal dintanoe 
of only three.quarteru of a mile. 

We still had to find the whereabouta of the goat track acroau the 
oliffs ahead of us, and w h ~ n  we left a m p  next morning (May 27), at 
6.30 a.m. in oold wet miat and falling mow, we realized that we were in 
for some interesting work. We started up the elopes to the north-weat 
and tried the oliffs in several plecee, but, owing to the miat, failed to hit 
off the route. However, after some good olimbing, we fonnd onreelves 
at  10 am. on the eummit of a emall peak (15,700 feet). We chrietened 
thin Tolma peak, beoauee we believed that if we went down the further 
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aide we ehould reaoh the village of that name. It waa enowing md 
blowing, and the desoent of the etaep anow gul.liea below nr, called for 
great oare and all the usual preoautione. Fortnnately, the angle I 

gradually eaaed off, and we were able to unrope and g l b d e  down 
an old avalanohe whioh took us right into the foreet at  the heed of the I 
Tol~na glen. We then raoed off down this densely wooded gorge, 
sometimea in the bed of the torrent itself, but more often oreeping d o n g  
the oli& on its left bank, end ao through Tolma village to our base 
camp a t  Surai Thota, thoroughly well satisfied with our eight bps 
expedition. 

Bruoe had, most unfortunately, damaged hie knee during our psesege 
down the Riehi valley, and i t  now beaame so painful that he waa oom- 
pelled to lie up. But the rains were approaohing, and the aaaault on 
Trieul etill to be made ; so with his generously given coneent we deoided 
to leave him at the base a m p  a t  Surai Thota, with hie servant and four 
of the Gurkhas. On May 31, Mamm and I set off with the three guides, 
Karbir, Damar Sing, Kulbahadur, Dhan Ld, Buddhiohand, and also a 
young shikari, with twenty-three oooliea to carry in our wppliea for 
three weeks. We mounted the eteep traok to Tolma village, and then 
turned straight upwarda into the forest past some magnifioent deodara, I 

one of whioh measured 41 feet in oimumferenoe 6 feet above the 
ground. The woods were full of d pheasante, and we found a neat 
with six egge in it. Early in the afternoon we oamped on a pretty little 
alp known aa Hyetui Kharak (11,500 feet). 

We were up at 6.30 on June 1, but oould not get the oooliea off till 
7 am.  Boon after the free limit (13,000 to 12,500 feet) had been 
passed, the guidee oommenoed the arduous taek of breaking a treak 
through the snow for the ooolies, who required the help of the rope to 
get round one partioularly awkward oorner. At 12.30 we ~eaohed the 

i 
col (14,700 feet), and oommenced the passage of the o l i 5  leading to 
Duraahi. The guides had to out every step of the way, while we and 
the Qurkhaa helped the ooolies over the woret bite. The goat traok 
should have been olear by now, but, sa I haw said, the seaeon wee a late 
one, and every ledge waa oovered by a steep elope of snow. Fortunately 
no one slipped, and eoon after 3 p.m. we reached our old quartera at  
Duraahi. Next day we or& the Curtain " ridge, dropped down 
2500 feet to the stream at  ita foot, and eo reaohed Dibmgheta. 

On June 3 the ooolies got off before 7 am., as we had told them that 
this would be their lad mamh. Crowing over an intervening spur, we 
atruok down diagonally over very bad ground, below the elope8 we had 
tnvereed on May 24 and 25, to the Riahi Ganga, making for a spot 
celled h t i  (10,900 feet). Here some huge bouldera in the bed of the 
torrent made i t  easy to oonetruct a temporary bridge, whioh we oroesed 
about noon. We were now on the south aide of the Riehi Ganga, and 
the opening of the Trbuli Pr'ala-aa we named it--wm only a very short 
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dietanoe fnrther up the streem. But there ia, of mume, no sign of a 
traok, and we hlrd to olimb up 1500 feet before we could turn eaat along 
the deneely crowded thiokets of rhododendron end biroh whioh olothe 
the eidee of the valley. However, soon after 3 p.m. we found a fairly 
good camping-plaoe in the bed of the Trinuli Nala iteelf, amongat a 
tangle of biroh trees, and j u t  on a level with the last of the pines. 
Thb  oamp (11,800 feet) waa to be our beee for Tried, eo we paid off 811 
but three of the ooolies and eent them baok to their homee, with instmo- 
tiom to return in three weeke if they felt inolined, but that we were 
quite independent of their servioee. Thia laat etatement, though t ~ e ,  
was made merely to ensure their return. 

On June 4 Dam= Sing olimbed up the steep orage on the right bank 
of the stream with the plane-teble, while I went up the opposite dopee 
to get a look up the nala. Very soon I saw a gleoier with a aeries of 
moraines on ite left bank, whioh came eweeping into our nala from the 
eouth-west dm& at a right angle. Soon after gaining'thie, abont noon, 
I saw three bharhal orossing the ioe, and shot a couple for food, whioh I 
think wee allowable under the oimumetanoea, and conaidering that only 
one eporteman, Mr. A. P. Davis, had ever been here. Hie camping-place 
wee pointed out to me by the ehikari, who d e d  it Betatoli, whioh 
name I therefore at- to the glaoier. I t  h d e  from the north-eeetern 
elopes of the Q.T.S. peak 20,842 feet, 4 miles north of Triaul. Its middle 
oourae is broken by a formidbble ioe-fall. Formerly the Trbuli glaaier 
flowed into the Betatoli glaoier from the eouth, and defleoted the latter 
toward8 the north. NOW that the W u l i  gleoier has reoeded, the Bete- 
toli haa straightened iteelf ont, leaving a aeries of lateral moraines along 
ite left bank. Further, it hee oompletely blooked up the Trieuli Nala, 
impinging ageinst the oliffs of ite eastern wall, and presenting to the 
south an almoat perpendioular faoe of ioe several hundred feet high, in the 
baee of whioh the Trieuli torrent haa carved out'an ioe-tunnel. The 
enout of the Betatoli deaoende just below the level of the birches and 
rhododendrone to about 12,400 feet, and ehowed no signs of reoent 
reowion. 

It did not eeem worth while to a r r y  our base oamp any higher, so 
we deoided to leave Darner Sing in oharge to oarry on the plane-table 
eurvey, and to wait for Brnoe with the ehikari and the three oooliee 
who had eleoted to remain with as. On June 5, I set off with Mumm, 
the three guidee, Karbir, and the three other Gurkhas ; we oarried the 
lightest possible outfit-four Mummery tents weighing abont 4 lbs. 
eaoh, and eiderdown sleeping-hge for the whole party. We followed 
the left bank of the etream etmight up the Trisuli Nala, and then took 
to the left lateral moraine of the Betatoli glaoier. After following thie 
till the ioe b m e  lees steep and broken, we crossed the glaoier at right 
anglee, eorambled up the moraine on the right bank, and dtopped down 
into an unexpeoted little hollow on the far aide. Ita floor oomidd of 



old moraine heape thiokly carpeted with coerse grasa and juniper aomb 
about 2 feet high. I t  was a pleasant and well-sheltered spot, obvionely 
the lwt at whioh we oould camp in any comfort, so, although it wee only 
11 a.m., and our altitude only 13,100 feet, we deoided to etay here. 
Amongst ouraelvee we always called i t  Juniper Camp." 

After oeohing mine tins and Lharhal meat in a bed of snow, we 
etarted at  6 a.m. (June 6) up the moraine-covered slopes leading to the 
Triedi glacier. Keeping well up the left bank of the Trisnli torwnt, 
we reached the snout of the glacier at  about 14,000 feet at  8 a.m. It is 
at  present rapidly receding. I noticed that the b l h  gneiss c l i 5  on t h e  
opposite (right) side of the glacier were eeamed with beautiful veina o f  
white, whioh I took for quartz. As we went on, the left lateral moraine 
grew more and more distinot, and soon ita oreet offered ae an exoellent 
path. At firat it led us due south, but eoon we began to bend pound 
slightly to the south-west. Straight ahead were A, 22,490 feet, and 
Am, 22,360 feet, and olosing in our view up the glacier on the west were 
some high black cliffs festooned with ioiclee. Then we tmw our moraine 
(left lateral) taking a sharp turn to the weet, and, olimbing up the 
mountain-side, disappear amongst snow and ioe. At the same moment 
we saw the great gap between 8, and the middle peak of Trisul. I 
had reoonnoitred its dangerow southern side from the Kurumtoli 
(Garhwali-Kail) gleoier in 1'305, when I pointed out the mistake in the 
G.T.B. Three months later on I wee again to find myeelf on the south 
side of the range, and to diecover that the Sukeram glaoier was also 
wrongly delineated. Yet I must admit that the mountain grouping is I 

here eo complex, and the aocw to these glaoiers eo diffionlt, that the 
only wonder is that we have any ~ m p s  of them at  all. 

We went on up to the last dope of the moraine that was free from 
snow and oamped at  2.30 p.m., at  a height of about 16,500 feet. This is 
the highest point a t  whioh I have eeen any plauta or graeees in thia 
part of the Himalaya, though further north they extend very much 
higher. In front of us, aa we looked towards the invisible summit I 
of Triad, waa a magnificent ioe-fall, and above that huge rolling waetes 
of desolate enow. Starting a$ 5.30 a.m. on  be 7, we continued to 
mount in a weeterly direotion, having this ioe-fall on our left hand, and 
a line of dark cliffe on our right. The slopes were steep at first, and 
our loads kept the paoe down. On reaching the open snow-fields above, 
the sun beome very trying, and I felt the exertion .severely. About 
noon the elope steepened again, and a violent west wind began to blow, 
so at  2 p.m. we camped at an altitude whioh works out at  20,060 feet. 
The surfaoe of the enow waa whipped up and driven into and through 
our clothes apparently from every direction. We managed with great 
difEoulty to perauado one of the Primus stovee to work, and Henri gave . 

all a hot drink. I turned in with Karbir, who watohed over me like 
a n ~ ,  although he was euffering oonsiderable pain from the fro& bite 
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he bad oontraoted on the Begini gleoier. We p s e d  a cold unoomfort- 
able night, owing to the violent wind and the snow whioh was driven 
into the tents. Next morning, June 8, the gale wee still raging. The 
tents, 'though only 3 to 4 feet high, oodd hardly be kept standing, and 
it wee quite imposeible to make a etart. As Inderbinen was suffering 
from very severe headache, and the three Gurkhas were feeling the oold 
aoutely, though without oomplaint, we deoided to send them down 
to Juniper camp on the first sign of a lull, whioh oame about noon. Tho 
rest of us stayed on in the hope that things might improve by the next 
morning. We oould not stay outside the ten& so I pssaed the day in 
emoking and dragging out Karbir's reminisoenow of war. He has been 
in forty affairs, and ia great on bullet-wounds. He takes a seneiblu view 
of war, and fighta to hurt. I fear Mumm had a very dull time done 
in hie tent. We could not even melt snow to drink, though the guides 
tried for more than an hour. The w n d  night eeemed worse than 
the firet, and a lot of mow had driven into the tenta by morning, so we 
literally tore ourselves up by the mote and struggled down throclgh the 
bitter cold weather. We got out of the wind 9e soon aa we neared the 
line of cliffs by the ioe-fall, and leaving eome things at  our old camping 
plaoe, we trudged baok along the moraine to Juniper camp, wbioh 
we reaohed at  2.30 p.m. 

On Jane 10 we enjoyed a well-earned rest and the oomforts of a 
fire, and although i t  enowed from 1 to 6 p.m., we felt very luxurious. 
Fearing for Karbir's frost-bitten foot, I tried to persuade him to g i ~ e  up 
the attempt, whioh we deoided to renew on the morrow. But it was nee- 
lees, as Bruce had warned me i t  woilld be, so we made some bhard akin 
oorera for his boota, whioh we hoped would help to keep out the odd. 
Mumm had eevere indigestion a11 night, and wee so unwell in the morn- 
ing that he deoided to return to the a m p  in the Trisuli Nala. I t  wee 
extremely hard lines, for he had had all the hard work and disoomfort so 
far, and he etood high altitudes m well that he could certainly have 
reaohed the summit with us. So, to my great regret, we parted on June 11, 
with hie moat striot injunotione to get to the top somehow. I had with 
me Alexis and Henri Brooherel ond Karbir. Dhan La1 and Buddhiohand 
came with us for the day to ory my l o d  and lighten that of the 
guides. Leaving Juniper oamp at  6.20 a.m., we rewhed our moraine 
camp of June 6-7 very quiokly at 10.50. All the morning the weather 
looked very arotio, but the abaenoe of aun probably aooounted for our 
excellent paoe on the way up the moraine. At about 15,000 feet we put 
up eeveral ram-chiokor (Tetr+ogal2ua tiibetanw), and eaw a oouple of 
very dark-coloured foxes. After much disoueeion with the guidee, I 
had come to the oonolu~ion that our best ohance wee to rush the peak 
from a lower oamp, and not to tempt the wind again on the expoeed 
snow-slope8 higher up. Snow began to fall a t  noon, and eoon after- 
wards we wnt the Gurkhas baok and pitcbed our two Mummery tenta 
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a t  about 17,450 feet, under the shelter of the high oliffi already men- 
tioned. We immediately eet to work with the Primue dove, end after 
a long drink all round, we 611ed three large thermos " bottles w i t h  
ooooa and weak tea In this way we hoped to provide a breakfast 
drink and enough liquid for the eeoent, without having to waste eeveral 
hours over mow-melting the next morning. 

Snow mntinued to fall gently till the early hoare. We tried to e ta r t  
(June 12) at 4 am., but I oould not faoe theoold, whioh attaoked my feet 
and hands before I omld get my fmeen boots on, although I had kept  
the latter ineide my sleeping-bag all night. However, we started at 
6.30 a.m., apd aa we oarried only the very lighteet l o d e  we made very 
rapid progreee. We reaohed our old upper oamp (20,000 feet) by 10 a.m., 
where we remained half an hour to eat a small meal of raiaine and pleamcw 
bisouita, for we had all fully realized that it wes most unwise for us 
to try and negotiate a heavy meal a t  suoh an altitude. Seeing signs of 
owvseses ahead, we put on the rope, Alexie leeding, then Karbir, Henri, 
and myself. Then on we went up the enow-elopes, of oontinuous steep- 
new but withal quite eaey. My breathing wae very rapid, and I felt 
very feeble, but I was seanrely tied on to the rope and oould not eecape. 
The f a m m t e s  of wind-driven snow, to which thie elope of the mountain 
seems very liable, were at times almoet paralyriing in their intensity, 
yet I am mre that we bore the oold better than we ehould have borne 
extreme heat. At noon we found we had reeded 21,000 feet, and here 
Alea'e hed to take off the small wow-ehoes, with whioh he had been 
breaking a trwk through the oruet of new wow, aa the elope steepened 
again. I should mention that our route lay south-west by south all 
day after leaving the eite of the upper oamp. I begon to doubt m y  
oapaoity for maintaining the peoe muoh longer, but Alexie and Karbir 
seemed quite happy, and Henri offered to pull on my rope as muoh aa I 1 

liked, eo I pocketed my pride and oonsented to thie breaoh of the rules. 
I 

Exoept for the briefest halta to recover my breath, we now roee rapidlj and 
oontinnody, the slopea being at  that pertioular angle of steepness whioh 1 
enablee the olimber to make height most rapidly, and all the peake 
in sight sank below ng exoept Nanda Devi. ba we neared the sammit 

I 
the bitter west wind again ewooped down on us, rattling the ioioles on 
our beards and moustaohea At 4 p.m. we emerged on to a flabtopped 
dome of enow. This forma the apex of the huge triangular mow-field 
whioh ia aet at  a steep angle upon the north-eest faoe of the mountain, 
and dong the western edge of whioh we had olimbed. Henri hailed i t  
as the eummit, and, driving hia ioe-axe into an inoipient oraok in the 
snow, planted the etiok and equare of oanvas he had inaieted on bringing 

I 
up. But I waa not yet eatisled, for just beyond us, a o m  a dip in the I 

ridge, wna a most provoking oornioe, whioh out off the view to the 
south. Exoitement made me lose all sense of fatigue, and I pnshed on, 
the tail thus leeding the head. Not knowing the size of the oornioe, 
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that ie the extent of ib overhang, I hed to keep well down on the weetern 
elope. The wow wae fioeen hard, and the orampons I wae wearing bit 
well; however, the rest of the party were not wearing theee "adventi- 
tioas aide" that day, and I was ordered to out stepe. The distenoe 
was very abort, end I eoon orawled on to 'the oornioe and looked over the 
edge, Henri hanging on to the rope in 0886 of accidents. The Grst thing 
I notioed was that Henri hed been quite right in ineisting on the fir&t 
peak being the highest, but I would not have missed the view down 
that astounding eouthern pwoipioe for anything. Over the foothills 

a denee oopper-ooloured heee-a duet-etorm from the plains- 
but to the west I seemed to be gazing into endleae speoe. I cannot 
deeoribe that view, but the memory of it remains my most treeenred 
poseeeeion. 

The oold wae very trying, and, turning beak almost at onoe, we left 
the firat wmmit a t  4.30 p.m. I felt quite done up, but had no di5mlty 
with my breathing as 00011 ae I began to go downhill. Going very 
fast, we reeched our camp under the oliffs at  7 p.m.; but perhepa my 
watoh wee feat, for i t  wae so light thet the men ineisted on rolling up 
the tenta and sleeping-bags, and camed everything down to our old 
camp on the moraine at 16,500 feet. That night my only desire was 
for sleep; I wee neither hungry nor thiraty, though I hed taken very 
little all day. 

I hope I heve made it plain thet the two Brooherels, to whom all 
the oredit of the eeoent ie due, end Karbir showed no mgne of d i s t r e ~  
during the olimb. We emended from a oemp at  17,450 feet to the 
eummit, 23,406 feet--that ie to aay 6000 feet, in ten houm. Greham 
eetimatd hie hlgheet a m p  on Kabrn at  18,500 feet, and reeohed the 
summit, 24,000 feet-an eeoent of 5500 feet-in a little over nine hours. 
In eaoh aase thie givee a rate of approximately 600 feet an honr. Turn- 
ing to the Alps, the beet instenoe I oan remember for comparieon ie the 
a w n t  of Mont Bl-o, 15,781 feet from the Dome Hut 10,499 feet on 
the Italian eide. I have twioe performed this eeoent of 5282 feet in 
five and a half hoare, whioh givee a rate of 960 feet an honr. In addition 
to thie diminution of progwee, I am distinotly ooneoioas of both mental 
and phyeioal leeaitnde a t  very greet altitudes ; but I heve now been to 
20,000 feet and over on about ten m i o n e ,  end slept at leaat three 
nighta at  snoh altitudes, end my experienoe oonfirma me in the belief 
thet the effeot of low atmoepherio preaeure depende on the etrength 
and condition of the olimber muoh more than on the eotual altitude he 
atteina* I alao believe that the idea of ecolimatieetion to low pr888ures 
ie fallaoione, for in my experienoe the effeota ere oumuletive; end i t  
wee this ooneiderstion whioh finally deoided me to m h  the peak from 
a oomparetively low camp. 

Pi& ' Mountsin Biolroem end itr Prvhble Cloeer.' By the writer. 



Next morning (June 13) Alexis and I proceeded up the level mow- 
oovered earfaoe of the Trimli glaoier for one and a half houre ; while 
Henri and Karbir started bade down the glaoier with heavy loeda 
Ahead of ne lay the Trim1 Gap, ae I would name it, for, h a h g  never 
been oroeeed, i t  can berdly be called a pam. I t  has the appearance of 
being lese than 18,000 feet in altitude, and ie situated in the gmut ridge 
which rune from the middle peak of Triwl (? about 22,000 feet) in an 
eaeterly direction through the peake A, and A, of tho G.T.S. The 
map therefore mieplaoes thie water-parting between the Pindar and 
the Riehi by about 2 mileg, ehowing the ridge ae artioulating with &e 
higheet (northernmoet) peak of Trisul. 

'Returning down the Trienli glaoier, we redistributed our loads at 
Juniper cemp, which we had looked on ss our home ainoe June 5, and 
prooeeded acrom the Betatoli glaoier and down to oar baee camp at the 
mouth of the Trieuli Nda. Here we were weloomed by h o e  and 
Mumm, the former having eaffioiently m v e r e d  to oome over into the 
Rishi valley, but being now down with fever, so that i t  wae impossible 
for him to attempt to repeat the asoent of Trienl. I t  will alwaya be a 
source of great regret to me that neither of my oompanione were able 
to ahare in this aecent. We all worked together dnring the expedition, 
but I think Bruce worked harder than the rest; oertainly Mumm and 
I feel that we owe him a great debt of gratitude for the trouble he took 
over organieation both before and dnring the journey. The ascent of 
Triwl ie quite eeey from the technical point of view, but demande 
muoh mechanioal endurance that no one who is not in pertmt health 
can hope to aohieve it. 

On June 15 Bruoe and Mumm etarted baok ecrv~ae  the Rbhi 
valley with the guide8 and Gurkhee, all oerrying double loads. On 
the 14th I went off with Kulbahadur and Pahal Sing in an endeavour 

I 
! 

to foroe our way right up the Riehi valley to the foot of Nanda Devi, 
taking four daya' food with us. With oonsiderable difficulty we 

I 
reached the junction of the Arhemani torrent with the Riehi Ganga, 
where we oro~led the latter to the north bank by a enow-bridge (11,790 
feet), ee we oould get no further along the south bank, and the ourrent 
wee too strong for wading. Here we oamped under an overbanging 
rook amongst the birch trees. Next morning we olimbed etraight up to 
about 13,500 feet, and in the intervening 1700 feet of c l i a  between 
thie and the Riahi Ganga eaw no practicable route up the valley, though 
we obtained a most wonderful view of Nanda Devi. I think that we 
were just beyond Graham's furtheet point in this direction. We could 
eee no aign of a glacier filling the head of the .Riahi valley, euoh aa is 
ehown on the G.T.S. mape, and Damar Sing reported from his obeerva- 1 

tions from the ridge which forms the eaetern boundary of the Trieuli 
Nala, that the glaoiera from the north and south of Nanda Devi do not 
join eaoh other at the weetern bese of that peak. 



A. L. Murnm, Photo. 

THE DHAOLI RIVER ABOVE MALARI. 
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bluer and the moantaina barer, both of vegetation and snow, thongh 
there are aome very fine d h  clom to the village. Here I waa greeted 
by a Bhotia whom I had met two years previously at  Bhibohilam, in 
Hnndee. I had there engaged yaks from tbe Dzongpiin of Dabs to take 
my belongings back into India To my surprise, tbe Tibetan in ahuge 
bolted in the night with the yaks at  the foot ofthe Ohor Hoti psee, after 
having taken me all through the DabLa hills and over the Shalahal pass 
into Britiah territory. I had no di0ionlty in m h i n g  Niti, bat, ae a 
matter of form, wrote a note in Englieh oomplaining to the Deongp6n. 
Monthe afterwards I had m i v e d  a poetal order for Ra.8 for whioh I 
could never ecoount. Now the Bhotia informed me that the Dzongp6n 
had sent this eum to me a8 the balance due from the full yak hire I had 
already paid, and which had been forfeited owing to the flight of 
the Tibetan driver. This i~ a striking example, not only of Tibetan 
honesty, but of the friendliness with whioh Engliah people are regarded 
by Tihetan ot8oiale. Doubtlees the epidemic of pol i t id  aloofneaa whioh 
is at  present so popular in this wnntrg will lose for arr the good impres- 
sion that we have made, for the position wbioh we have taken up over 
the Tibetan quwtion will inevitably be attributed to fear. 

From Malari we +t our baggage up the valley through G a d  
village to Timor Shim, the encamping ground below the large Bh& 
village of Kiti, 11,857 feet, while we omwd the easy Kurhrti Dhar, 
15,064 feet, getting h e  views of the Hoti peah and up the G i m d i  
glen. The descent to camp of about 3600 feet waa very e d y  rooom- 
plished in an hour, t h a n b  to several glissedee, for we were entering a 
wuntry of gentler oontoum and of very different d o r m a t i o n  to the 
rangem which form the main exis of elevation. 

At last we were able to persuade Karbir to pay some attention to his 
f r d b i t t e n  foot, from which he waa now suffering acute pain. Leaving 
him in charge of the base camp a t  Timor Shim, we started again along 
the Niti track with eighteen jhobus and fourteen oooliea. 'l'he Dhaoli 
valley above Niti is of considerable geologioal intereat, for the river 
follows the oourae of the great fault between the orystalline rook of the 
main axis (Nanda Devi, Triad, Dunagiri, and Kamet range) and the 
younger eedimentary beds which rue developed along the Tibetan 
frontier. On the gneiaa of the right bank rue the last outlying pinee ; 
on the loft there is only sorub, with the laet rhododendron and birch 
trees at Goting E.G. (13,490 feet) where we camped on June 26. The 
view up the valley and the aotnal eurronndinga a t  thin spot are 
strikingly reminiscent of the analogous eolitudee ecrose the Tibetan 
frontier. The bharhl, the marmot (A. Himalayanur), the red-billed 
chough (a. eremifa), and the enow-pigeon (C. hanwfa) seem to be the 
chief permanent inhabitante. The very air is now muoh drier and 
clearer and the sun more powerful, and we conld daily watah the white 
clouds roll up from the aouth-weat only to dieeolve above our heads. On 
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June 27 we o r o d  the Dheoli by a natural bridge. Above thia the 
valley waa remarkable by reaeon of the triple tier of gravel beeohee 
raised one abovei the other on the left bank of the river. On turning up 
the Beihruur Nale whioh still follows the oouree of the great fault to 
whioh I have alluded, we deserted the traok to the Niti p a p  But it 
w a ~  intereating to note that the Baikana river pomeesed a greater 
volume of water then the Dhaoli, although the latter hee reoeived the 
-tern of the k e m  Qanga. In th ia region the rainfall diminishes with 
every etep towarda the north. 

On June 27 we made our fimt oamp in the h i k a n a  Nala, at  a plaoe 
oalled Kali K h a d  (13,600 feet). We were on the left bank of the 
Elaihrrna river, whioh hee here out a deep gorge for iteelf through 
moraine e t d  along the line of the great hult. Up the valley to the 
north-weet ie a huge moraine, marked on the Q.T.S. ae a seriee of hilla. 
I t  ie, however, a true terminal moraine, the greater part of whioh ie still 
lying on ioe which oertainly deuoenda below J6,000 feet. Immediately 
a t  its foot is an irreguh plain, soattered over with huge moraine blooka 
and supporting a eoanty growth of juniper and grase: thie ia oalled 
Baikana Kharak (14,200 feet), and ie oooaaionally ueed a8 a paeturap 
for ya)ce end jhobw by the Niti Bhotias. Here I errw a, rare and 
beautiful little bird, E y k  pectordb, 8 near relative of the Arotio 

bluethr(#~t." Oroming thin, the next morning we asoended the 
moraine, but, owing to the badnew of the going, hed to etop at 11 am. 
and send the jhobus baok to their aoanty peetares a t  Rmiksno Khan&. 
Oru osmp was pitohed at  15,850 feet, on a level petoh of moraine-atd 
edjoining the ioe on the left bank of the glaoier, and direotly below 
ahango, 26,216 feet. We were able to obtain wood from the juniper 
b d e m  a t  m a  gharek. 

On June 29 I prooeeded up the left bank of the main Raibana 
with the two Brooherele. We yeseed several h e  glaoial poole, 

whioh might almoet be aooorded the title of nurjebn lakes, the larger 
onee oontaining d l  floating berge. In three hoanrr we r d e d  a 
height of about 16,300 feet, the glaoier being very rough and orevaeeed. 
To the north-north-weat wae a mow-pew leading into Tibet, and on this 
side eeey of aooees. To the weet we were looking straight up a gleoier, 
whioh leade to what I take to be Stmhey'e 24,670-feet peak, about a 
mile to the north-east of b e t  itself, and whioh I hed men from Ourla 
Mandhata, 100 milee to the east in 1905. Owing to in-ee in the 
map, we had ovenhot our mark, whioh wae the glaoier leeding to b e t  
itself. After watohing some bharhd feeding on the etony dopee oppoeite 
at  over 16,000 feet, we turned baok orowing over to the right bank of 
the glaoier, and ekirting round a great buttreea so as to leeoh the glaoier 
wlioh flows from the adnal m t h e a a t  baee of Kemet, and whiob, for 
oonvenienoe, I ahall oall the Kemet glaoier. We had to olimb high 
above some bad o l i 5  on the buttreno, but eventually dropped down on 

2 D 2 
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to the Kamet glaoier and oontinued up i t  to a height of about 16,800 
feet. Here we saw enough to &ow ue that we were on the only poseible 
route by wbioh our peak d d  be attaokd on this eide, though we oould 
not reoonoile the map with what we eaw before w. Deecending the 
Kamet glaoier, we found that it united with the Railcane glaoier, its 
ertremelybroken and morain-vered d a c e  having doubtlene deoeived 
the surveyore into thinking that the two ioe-etreame did not join one 
another. We reaohed our oamp late in the evening, after a very long 
and fatiguing day. 

On June 30 we etuted to reoonnoitre Kamet, taking with ue the 
two Bmherele, six Gurkhas, and ten oooliea. Croseing the Raikene 
glnoier, we went up the Kamet glaoier, and, after some rough walking, 
made a oamp at  16,800 feet on the left lateral moraine, where we forurd 
some big boddere on a grassy elope, whioh lpve our a m p  a very 
luxuriow air. Ae umd ,  we sent the oooliee baok at  onoe. On July 1 
we did not etert till 6.30 a.m. ; to follow the gleoier further would have 
been very rieky, owing to the dangerow hanging glaoiere whioh drape 
the northern slopes of Mana peak (No. 1, 23,862 feet, G.T.S.), so w e  
turned sharply to the north-west up a very eteep moraine-elope. Thie 
landed ue on a glaoier of the seoondary order whioh flow down e 
typical hanging valley. Our surroundinge gave a etriking example of I 

the ooneervative effeota of ioe. The small glaoier stream emerged from 
the moat of the gleoier a t  an altitude of about 17,400 feet. The ioe- I 

oovering wos obviouely oheoking the development of the velley, in 
partiouler, inhibiting the baok outting by the st-, wbioh, ee I have 
remarked, ie but a mall one, for the higher the ioe the leee is the 
melting. I 

Heavy oloude were blowing over the ridge from the south-we&, bat 
the eoho from the oliffe on our right kept M straight. We p d e d  on 
over ever steepening enow-elopes, and at  1.30 p.m. reaohed the o&t of 
the ridge. The Watlrin obeervation gives a height of 20,180 feet, 
worked out in the way I have indioated in the notea. But the oamp 
waa fixed, aa ueual, by hypmeter ,  and ueing this ae a lower station, 
the reading would be 20,870 feet. I think this tends to &ow that the 
other altitudee are not over~timated. The olouda o l e d  somewhat, 
and we eaw direotly below ue the avalanoheewept Kamet glsoier 
winding down from the foot of that great peak (26,443 feet G.T.S.). But 
we were oompletely oat off from it. Worse still, we never got a oom- 
plete view of ita stupendom south%aat faoe, whioh falle in a suooeeeion 
of red preoipioee more than 7000 feet to the glaoier below. We had 
carried the plane-table up with ue, but with all the oloub about i t  woe 
uselees to set i t  up ; indeed, the cold wind alone wae eufEoient to drive 
ue down after we had waited for threequartere of an hour in hopea of a 
clear view. We had men enough to know that there was no praotioable 
route by whiah the peak might be athoked on this (eaetern) eide. The 



upper Kamet glaoier ie horribly dangerous, lying in 60 xmmw a gorge 
that i t  would be quite impossible to esocrpe from the ioe avalanohea 

i whioh oonstantly fall on to it. During the descent we again noticed 
how the oloude were dissipated aa the dry air of Tibet wee approaohed, 

L and over the Chango ridge we obtained the moet wondrous glimpsea of 
I that part of Tibet in whioh it had been my good fortune to wander two 

yeere previouely. 
Next day we returned down'the Kamet glaoier and orosRed the 

Raikana glacier to our oamp. One of the largest of the glader lakee 
I had emptied itself einoe we had peesed i t  three days earlier. 

An we ansidered i t  ueeleea to attempt Kamet from the east, we now 
deoided to oroea the main range to Badrinath, in the valley of the 
Alaknande. Our heavy baggage would have to go round by Joshimath, 
hut by using a snow paw known to the nativee, we hoped to be able to 
orom with sufficient tenta and supplies to keep ue till our heavy camp 
could arrive. So we all returned to Niti, and on July 4 had the whole 
of our effeota carried down through the wonderful Niti gorge to the 
enoamping ground (11,190 feet) opposite the village of Qameali, on the 
right bank of the Dhaoli river. 

On pieming the narrow gorge below Niti, where i t  bende upon itself 
at an angle of 4 5 O ,  the Dhaoli cuta ite way deeply through a vaet bed of 
hard eilicione mud and great angular boulders, whioh extend8 for 3 or 4 
milee down the valley towarda Mdari, and forms a more or lesa level 
floor, about 2 milee wide at ite broodeat, between the steep gneiee cliffs 
wbioh bound the valley on the eaet and weat. I anno t  escape the 
oonolaeion that, though portion8 of thie bed may be due to rock-falls 
Rom above, a aonmderable part of i t  repreeente a moraine left by the 
receseion of the huge glacier system whioh still fill8 the head of the 
Qameali glen. But I feel still mow oertain that no glaoier ever pushed 
through the Niti gorge from above, though there are water-marks there 
high above the preeent level of the etream, ehowing how i t  bae deepened 
itm bed. 

On July 'i we etarted up the Qamaali valley with about twenty 
Bhotia cooliee, and eoon found ourselvee amongst a chaos of huge rocks. 
Theee ere probably the reeult of rook-fa& overlaying moraine stuff. 
The valley is shut in on either eide by the moet glorious gneies cliffe, 
the general effeot produced being eimilar to that of the Vale of Lauter- 
brnnnen carved on a mblime eoale, but with the foreate abeent. Further 
on we came to an unmistakable terminal moraine, its summit raieed 
above the valley floor immediately a h d .  At thie time of year i t  wee a 
veritable garden of 00wer8, and afforded exoellent pasturage for the 
Gamseli flooke. I t  oan only have been formed at a time when the 
enoat of ita parent glacier waa elmost etationery, or only retreating 
very, very elowly. After tbh the glaoier mast have retreated with 
greet rapidity baok to ita present point of tenninetion (13,000 feet), 



about whioh i t  haa made another stand, ee evidenoed by the formation 
and oharaoter of ita moraines. The intermediate diatanoe ia a fiat 
waste of etonea, through whioh the stream wandere in many ohannale. 
but the lateral moraine8 are still well marked where aide etreenrs 
end avelenohea have not destroyed them. The seoondary g h i e r a ,  
ooming down from the Q.T.8. peak, 19,816 feet, formerly joined the 
main glaoier, and even now mme down very muoh lower then its 
indioated on the maps. From the large& a etream of atone avalonohes 
fella, both day and night, over a eteep diff on to the inoraine of the 
main (Baxike) glaoier below. This ie an example of how the r d  
of a glaoier might in partiouler oimamstonoee oloee a route, for at 
the time when thie eecxmdary glaoier joined the main ioe-etream moh 
rook-falh oodd not ooonr. Though I have not vieited the Belam pges 
mjaelf, I believe, from what I have heard from natives, that thie ie the 
probable explanation of the oloeing of that old route from Johar into 
Darma 

We oamped on ~ u l y  7 at  a spot oalled Thur Udiar (13,000 feet), 
01- to the mout of the main gleoier, to whioh the Oamecrli people 
gave the name of &ke gal. Next day we followed the left lateral 
moraine for two and a half houre, and oamped on a fiat &elf behind 
i t  oalled Eli Udiar (Cold Cave) (14,690 feet). Here were the last  
of the juniper bashes; the faot .that they had not all been oat 
for fuel long ago in iteelf ehowing how rarely the natives vimt thin 
epot* Faoing us wee a megnifioent its-fell, flowing down the dopes 
of G.T.S. peak, 21,198 feet, in e north-eaeterly direotion, while from 
the rteep dopee above our oomp there wee a eplendid view of B e t a h ,  
20,094 feet, and also of the beautiful little glaoier lake at  the foot of 
the former peak. The pees by whioh we meant to o m  the range 
lay between thew two fine mountaine, but wae oompletely hidden 
behind a eubeidiary epnr of the 21,198-feet peak. I t  wee orossed in 

I' 1862 by Colonel Edmund Srnyth,' and we were told later by the priest8 
at Bdrinath that one of the Straoheys had a h  o r o d  it. 

I 
I 

I returned for lettera to G a d  with Rmoe, who had to make 1 
arrangements for sending Karbir round by the valley route with our I 

heavy amp.  On the 9th and loth, in epite of very unsettled weather, ~ 
Mumm and Inderbinen explored the upper Bafike glaoier towsrds the 
Mane peak (G.T.S., No. 1,23,862 feet), finding mod unexpeoted indi- 
ootiona of a pees. I regret we did not follow thin up by attempting to 
get to Mane by this new route. On July 11 we all eseembled onoe more 
at  Eri Udiar, and eterted at  7 a.m. next morning to oroe~ the Bhynndar 
Khanta, taking about twenty lightly laden ooolies with ua. We weohed 
the top of the pace without diftioulty a t  noon, and eaw three bbarhal 
above ue. I found the altitude to be only 16,700 feet. The view to the 

Vias YaaIntyre'a Hindu-Koh,' p. 584. 
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math-weet into the green Bhynndar valley waa very filie, and a great 
oontraet to the stony desolation of the north. Due south rose Qauri 
Parbat, 21,747 feet, well named the Brilliant peak," and over its shoulder 
we conld see the top of Hathi Parbet, 22,141 feet, named after its resem- 
blanoe to the body of a reolining elephant. We were standing upon 
more than a mere water-parting, for this is the screen whioh preoipi- 
t a b  so muoh of the rain borne by the south-weat monsoon, and acooonts 
for the higher mow-line (1 7,000 to 18,000 feet) found to the north and 
east, and for the very different flora and fauna whioh are fonnd on that 
side. The eame state of thinge prevaile on the north and south sides 
respeotively of the Nanda Devi group : on the south the snow-line is about 
16,000 feet, the glaoiere desoend to 12,000 feet, and the forests are very 
extensive ; wbile on the north the forests are soanty or absent, and end 
well below the terminations of the glaoiers, whioh, though frequently 
greater in volume, do not descend so low (13,000 to 14,000 feet); 
but, owing to ita complioated orography, there is no spot comparable to 
the Bhyundar Khanta, where the two different landscapes are brought 
into the same immediate field of view. 

Though the mow-nlopee on the north are muoh crevassed, and those 
on the m t h  are steep and require some care, this paes is not at all 
diaonlt aeoompered with the Alpine etandard. The O.T.S. is innoourate 
on both sides, but eepeoially on the eoutb, where the number and extent 
of the glaoiers is greatly underrated, one of thome left out being rome 
6 milea in length. Still, the map waa of the greateut use to ue, and 
wonld enable a mountaineer to plan routes with oon~iderable oonfidence. 

The d m n t  is broken by a cirque of oliffs over whioh the ioe of the 
G.T.S. Thiapap-ka-benk (Garhmli Bhyundar) glacier tumbler, but we 
avoided them by a long traverse to the weet on steep snow, and, 
sorambling down a rock gully, reaohed tho dry glaaier itself. Gradually 
we edged off the glaoier towards its high right lateral moraine. We 
now eaw the full faoe of Hathi Parbat, from the wostern base of which 
a large gluier riaea. At its head is a pass, praotimble on thie side at  
least, whioh, according to the Q.T.S., would lead over on to the Juma 
glacier. I t  joins the Thiapep-ka-bank (Bhyundar) glaoier about a mile 
below what is shown as ita termination on the G.T.0. Opposite this 
junction we camped, at  3.30 p.m. There is plenty of juniper and g o d  
ehelter amongst the boulders, with water not far off, and the place is 
known w Shem Kharak (1 2,800 feet). We did not see the lake marked 
as Lskpal-ka-kund on the O.T.S. 

We wntinued down tho moraine next morning (July 13) for 
threequarters of an hour, when we reaohed the snout of the Bhyundar 
gl&er at an altitude of 12,000 feet. Our route now lay ocrosa the 
most luxuriant meadows I have met with in thie part of the Himalaya. 
We waded through %owera up to our weieta--ferns, yellow lilies and 
anemones, green Eritilliries, purple monkshood, and in the drier spot8 a 
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beautiful blue dwarf irie, and white and red wild strawbemee, with 
I 

forget-me-nots and large yellow kingoape by the h m s .  Bsrallow- 
tailed butterfliee an$small birds were flitting about us on all sides. 
Altogether we found its oherm so irresistible that we oamped at  10.30 
a.m. This spot wae aelled Bhamini Daur by our -lies. It is situated 
a t  an altitude of 11,660 feet, jnet where the Bhyundar river, whioh has 
been flowing in a south-westerly direotion, makes a mdden sharp tnrn 
to the south into the j a m  of an extraordinarily abrupt defile. We 
were told, probably inoorrdy ,  that this defile is quite impamble 
lower down. A fortnight later we p a d  the spot where it enters the 
Vishnu (Alaknanda) river, r mile below Pandukeswar. 

We left this a m p  et 8 a.m. on July 14, going due west towarb 
an obvioulr paw. After sorambling up a very steep grass slope beside a 
fine waterfall, we emerged into a hanging valley strewed with moraine 
heaps, and into the upper (north-weat) part of whioh a small glaoier 
deeoenda Passing below its snout, up easy grass dopes, we reeohed the 
paes kdown as the Khanta Khal at  11 a.m. The hypsometer gave the 
altitude as 14,750 feet and the oorreoted Watkin aneroid ee 14,500 feet. 
I obtained a fine five-plate panorama of the peeks and glaoiera to the 
north and mat, whioh hae been utilized for our map. To the weet 
oloude somewhat interfered with the view, but the wonderful snowy 
spike of Ndikbante, 21,713 feet, dominating Badrinath, stood out 
glittering above them. We deeoended through r wild glen to Hanuman 
Chatti (8500 feet), the deecent of 6000 feet in 23  milea being m m -  

' plished in leee than three hours. The b d s  of avalanohe snow in the 
nda  extended almoet down to the village, and we had some splendid 
glkadea whenever we oodd get down into it. 

A t  Hanuman Chrtti we were on the great pilgrim route to 
Bedrinrth, whioh we passed through on July 15, pitohing our a m p  
at  Mana oillage the same day. While waiting for Karbir and oar 
heavy a m p  to oome up, Mumm visited the junotion of Bhagat Khrrak, 
and Satopenth glaoiers from whioh the saored Alaknonda river issues, 
while I pushed on up to Mana pees, and reoonnoitred the weetern 
approaches to Kamet. I suggest that the name Serasntti, given to the 
main river above Mana by the G.T.S., is really Ssrsewati, a name of 
great historiael intereet and of very anoient origin. 

Just as the Garbyang Bhotias trade with Purang (Taklakhot) over 
the Lipu Lea,  the Milam Bhotiae with Qyanemr over the Untadhura, 
and the Niti Bhotias with Daba over the Niti paas, so do the Mane 
Bhotias oarry on the trade with Tsaprang and Toling (Totlingmath) 
over the Mana or Chirbattir pass. The gradients are easy, bat the 
going is extremely bad for yaks, ponies, or sheep, all of whioh are used 
for transport. The upper half of the mate lies over r oh- of unstable 
rooks of all shapes and sizes. The distanoe from the higheet village, 
Manr, to the pees is 26 miles. This can be doni by men in four days, 
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but peok-sheep take at  leaat a week. The chief enoemping grounds 
are- 

J ! 'b- WYkln ' G.T.8. , aneroid. , 

On July 18 I made a short reconnaissance towards Kamet. Leaving 
Ghastoli E. (3. at 6.45 a.m., we proceeded up the valley p a t  ~ h a i a m  E. G. 
for an hour and a half, and then turned east up into a hanging valley over 
a steep moraine-atrewn elope. The ice of what might fitly be named the 
Khaiam glacier descends to 16,400 feet. Ascending this glacier for some 
little distance, we struck up on to the ridge to the south, at  2 p.m. reaching 
the summit of one of its peaks at an altitude of 17,550 faet. To the 
west was the Bidum glaoier, and to east-north-east Kamet itself. The 
Khaiam glacier probably forms the most practicable route to the attack 
of this peak. To the eouth was the Ghsetoli peak, marked as 18,002 
feet on the G.T.8. We certainly seemed to be higher, and I think the 
altitude is wrongly marked. We had a very good climb down the 
rocks on the reveree side of the ridge to the glacier which entera 
the Mana valley just above Ghastoli, and to which I would attach that 
name. The ioe descends to about 15,000 feet. 

No European seems to have visited the Mana pa88 mnoe the vieit of 
the surveyor, Mr. I. S. Pocook, in 1874, during whioh visit, as I have 
already mentioned, he reached the greet altitude of 22,040 feet. The 
survey appeared to me to have been exceedingly well done. 

Game is extremely eoarce, ihough grass and flowers am to be found 
at great altitudes. On the paw itself, a t  18,000 feet, I found Primula 
minutiesima, Patrya lanugitwaa, and a drabala all in flower. The gneiss 
and crystalline schista extend up to the water-parting, but the land- 
soape on the Tibetan side suggests a later formation. The Abijugan 
glacier appeared at  the time of my visit to lie exactly across the pass, 
and to discharge streams both towards the Sutlej and the Alaknanda. 

From the number and extent of the glaoiers on this part of the 
Tibetan frontier, I conoluded that the rainfall mnet be oonsiderable, 
and oertaiuly greater than it is further east. 

During the whole of the week I spent in the upper Mena valley I 
felt the effmts of the high altitude severely, though the mythical 
symptoms (hsemorrhagee, eta.) of that dread diaease, mountain sickness, 

* For thew identiflcatione I here to thank Mr. Edmund Baker, of the British 
Ywum. 



were abeent. The guide8 end Gurkhas showed no weakening of their 
powers, though we had a herd time. We experienoed very bad weather, 
with high win& and &pent enow~torme, and our doing6 were finally 
out ehort by the breaking of the mine on July 23. So abandonipg all 
hope of fnrthgr eaoenta, the whole party d m d e d  to Joehimath, and on 
July 30 reoroesed the Kuari paee 

Next day Bmoe and Mumm left for m m i r ,  taking the guides down 
with them, while I went off on a longeheriahed mheme to viait the 
valleye to the weet of Triiiul, and that of the Sukeram glaoier br, the 
eonth& By this meam I hoped to link up the knowledge I had 
gained in 1905 with that of laat year, and thus to be in poeseesion of a 
fairly oomprehemive view of the orography of the Nando Devi group. 

Of the Pen-Sutol valleys I have nothing new to add, nor any fault 
to find with the map. I found thpt the G.T.8. pa&, 21,286 feet, wee 
universally known to the looal people ae Nanda Ghuhti. The two 
terminal nalae of Silla Samudhar end Qhingtoli have been very rarely 
visited by Europeans, and would well repay further etudy. 

In  the latter pert of A u p t  I visited Sunderdnnga Thie ia more 
oorreotly written Sonadhunga, whioh means the Golden Book ; " i t  is 
oelebrated for the gold whioh used to be ob&ined by wading the river 
gravel there, and oleo for the number end maligncmoy of the looal 
demons, who are partioularly avem to the human voioe. Ae the rewlt 
of 0ve observations, I obtained 10,636 feet as the altitudo of the 
shepherds' huts, whioh agree6 very well with the barometrical value, 
10,620 feet, of the G.T.8. The plme is a p p r d e d  by a very bad 
jungle t m k  up the valley of the hnderduoga (or Sonadhunga) river, 
the diatanoe from the hamlet of Jatholi, though only 6 miles, taking 
aix horn  to oover. 

On Augunt 24 I vinited the Maiktoli g m e r ,  whioh deaoenda from 
between the peake A, 22,360 feet (sometimee known w East Trienl), 
and A, 21,858 feet, to a height of about 12,500 feet, eoaording to 
the G.T.S. In  the blaok gorge whioh leads from Sone-dhunga to t h i a  
glaoier in a permanent mow-bed, the walla of the gorge being eo nurow 
that the ann oen never penetrate its remasee snffioiently to molt it. I t  
ie formed by avalanohee of winter snow, and on aereful examination 
reveals moet of the n s d  glaoier phenomena, suoh aa oreveeaee, lateral 
moraines, and ioetables, all of oourae on a minute eaele. Thie mow- 
bed ia indicated on the map. Ita altitude ia between 500 and 1000 feet 
above Sona-dhuage, whioh would maLe it about 11,000 to 11,500 fed 
above nee-level. 

On Anpe t  25 I started up the Sukeram Nala, and camped for four 
nighta a t  the ehepherd'e cave, known ee Sukeram Udiar, 12,670 feet,. 
At this spot a beautiful blue poppy (ep. 9 n e w . a )  was very abundant. 
I had the pknebble  with me, but the raim were not yet over, and 
unmttled weather prevented me from doing aa muoh ee I had hoped. 



However, on Augusf 28 I d e d  the great matherly bend of the 
Bukeram glaoier, and mounting to the summit of the left latersl moraine, 
whioh ie of a very unumal type, I had a fairly good view of the upper 
part of the glaoier from a height of 15,600 feet. In plaoe of the ridge 
ahown on the G.T.S., between the peaka A,, 22,360 feet and 20,010 
feet, forming a water-parting between the Kurumtoli and Bukeram 
glaoiers, I eaw that them two petaka were entirely eeparated by the 
Bukeram glaoier, whioh rises from the south-weatern flank of the 
G.T.8. peek d, 22,360 feet, and the eonthem el- of A,, 22,490 feet, 
and is oontatantly fed by avalanohes from the former peek. The masaif 
oentring in the G.T.S. peak, 20,010 feet, which the Danpurias of the 
npper Pindar valley all Simmu Saga, ia entirely out off from the 
Elaret !Waul ridge, forming a southern outlying group of its own. 
Chakuri Jhaba waa given me as the name of the aeoond peek, 18,517 
feet. Tbia group mnde down three glaoiem towarde the Sukeram, 
two of whioh unite with the main ioe-abeam. I have already pointed 
out * that the glaoier shown by the G.T.8. ss joining the Kurumtoli 
g h i e r  on ite eeatern side does not in faat do so. I t  repreaenta 
the heed of the Snkeram glaoier iteelf, whioh liee on a great ehelf 
tilted'up towade the weat. The anout deaoenda to 13,200 feet, 
and ehowa eigne of reoent re-ion. On the lower pert of the glaoier 
I ebot a bbrhal. It waa i n t e d n g  to find that the I d  rhikari did 
n d  recognize it, but called it a thar (Hmitragus jm&icur), of whioh 
there are large numbere about here. He was verg loth to aooompany 
me at all, and had i t  not been for the preeenoe of the two Qnrlrbee, 
would probably have run away from thia demon-haunted glen. It 
appeam certain that no European or native had previouely viaited the 
glader itself, and I failed to find any sportaman who had ever heard of 
bharhal in thia l d i t y .  I t  offera a very favourable field for the moun- 
taineer who ie not merely aotuated by the deeire to break reoords. 

I hope that i t  ia evident from what I bave written that my oritioieme 
on the work of the G.T.S. are made in no captiom apirit. The triangu- 
lation of the main features of the ooantry ia well known to be extremely 
noourate, and oonmdering all the oimmatanoee under whioh the e m ~ y  
was made, t,he errom in the topographical details are wrpri~ingly few in 
number, end of no importanoe from a political, atrategioal, or emnomid 
point of view. 

NOTES. 
In the foregoing paper the worda " right " and left " are nsed in 

their true orographical sense, nnleea i t  ie direotly stated otherwine in 
the context. 

The map whioh aocompeniee this paper ia barred upon the fixed points 
. 

GoograpAIml J o u d ,  vol. 89, p. 210. 



of the (3.T.S. of 1 inoh to 1 mile. The topography of the Biehi and 
Bagini valleys ie from a plane-table eurvey on the soale of 1 inch to 
2 miles, carried out by Havildar Demar Sing Bane, 6th Gurkha B i b ,  
with a little help from myself. 4 few portions of this area, to whioh 
he did not penetrate, and the rest of the ground oovered by ne, are drawn 
from oorreotions to the Q.T.S. made on the spot by myself, and from 
photographs taken on varioue ocoaeione by Mr. A. L. Mnmm and myeelf. 

The altitndea have been taken with two hypometem and two 
(4+ and 8 inok) Watkin mountain aneroida I am immensely indebted 
to Dr. Gilbert T. Walker, F.B.S., Direotur-&ned of Obeervatoriea, 
Meteorologioal Department of India, who haa moat kindly hed thirty- 
two hypmmeter and ninety%~ven Watkin aneroid obeervationa worked 
out for me. Eaoh obeervation haa been worked out separably, although 
they only deal with aome sixty plaoee. The meteorologioal obwrvetory 
at  Mukteaar, 7600 feet, 01- to Almora, bas been taken se the lower 
station. From May to September the maximum variation of the daily 
mean was only 0.35 inoh. The Smithaonian tables have been need 
throughout, in preferenoe to Airy's tables, whioh would give higher 
velum. I am, however, entirely wsponmble for the final resnlts as I 
given in thie paper. 

The greet majority of our oampe have been fixed by one, two, or 
three hypmmeter readings, but to obviate any overestimation, 200 feet 1 
haa been mbtraoted from eaoh result. Mr. Reevw saeurea me that this 
ie a more than wfaaient allowanoe for the probable error. At the eeme 
plaoea sometimes ee many aa eeven observations were taken with the 
Watkin aneroide. Combining these reaulta with about half a dozen 
G.T.S. valuee, I have a very good seriea of oontrol observations for the 
Watkin aneroids, from whioh the rest of the altitudes, and the differenoee 
in altitude mentioned in the text, are obtained. Both aneroids invari- 
ably but wnsbtently underestimated the height, doubtleee due to the 
faot that owing to our great mean elevation dnring five montha they 
had to be kept oonetantly oloeed ( i .0 .  out of action), and that I never 
gave them mow than half a minute to "settle." Thie error has been 
averaged and allowed for, but all odd feet have been out off, ao that 
the results are given throughout in round figurn, as I do not believe 
that any barometric or hypaometrio method of determination can be 
abeolutely relied upon in a mountainous oountry. Most of the altitudes 
determined by me are given in braoketa. In the oase of the level to 
which the various glaoiera are stated to deeoend, i t  must be remembered 
that, owing to the eooumulation of moraine stuff at  the snout, i t  is often 
impoesible to tell exmtly bow far the ice itwlf aotually extenda Ae 
a rule the O.T.S mistakes heavily morained ice for tettojima. 

I am indebted to Prof. E. J. Garwood for naming aome geologioal 
speoimens, for the loan of a plane-table, and for muoh valuable advice 
before I left Bngland. 
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Before the pper, the C H ~ r r r ~ ~ l r  (Mr. Freu3h5eIdY V i m h i d e n t )  mid: The 
paper to be read to-night i~ on explorations in the Himalayr Since it in only two , 

monthn ago that we had e very interesting paper from Dr. Work- on his 
explorations in the H ~ y a ,  it may seem to you somewhat eoon to return to the 
name region. Bnt I may point out, I will not say excum, but reasons why we 
should find o d v e a  paying more frequent attention to the mountainous portions 
of the globe. An exploration goee on, the level, or comparatively level, regions are 
naturally the eoonest exhaueted, and adventurers turn to the unexplored regions, 
either to the mowrl of the Poles or the bnows of the P e h  There in another 
=on which I might allege: that the Himalaya ia e term which oovers an a- 
ceedingly wide tract of oounty. I would not impute to any Fellow pmmt  any lack 
of intimate knowledge of the Hi i laya ,  but I -not but recollect that in thia hall 
I woe naked, when I went to Knqgchenjwiga a few yearn ago, whether I had been 
treading in the t m k  of Sii Martin Conway. Now, the dietsow between 
Kmgchenjunga and the m e  of Sir Martin Conway's travele is equivalent to thet 
between the Cfrose Qlmkner in Carinthia and Mont Perdu in the heart of the 
Pyrenees Therefore, though we may be blking about the Himalaya, we are not 
talking about the seme region. Dr. LongsWs paper is a dewription of a district 
in the centre of the aimnlap, roughly speaking, north of Agra. If you look for 
it in your etlseee, you wiU find it just to the wee$ of that long green caterpillar 
that crawla along the back of India, the native atate of Nepal. 

With regard to the author of the paper; he doee not require m y  introduction to 
thin audience. He must be doubly welcome, first M the eon of a fether who, 
when Hb Majenty'e late Government found themselvw inadequate to mpport the 
great Antuctio Expedition, made it a pasibility, and oecondly, beceuee we already 
know Dr. LongaW h a  He published a pper  in the Geqraphiud Journd of 
February, 1907,on hie previoue Himllryn journey in company with Mr. Sherring. 
The prescmt expedition is, I ahould remind you, the result of the propod, the un- 
fortunatsly unoucmwful propod, that wrr, made to His Majeetg's present Govern- 
ment, that an expedition should be oat, at no oost to the nation, but mttely at 
the ooet of thow who were undertaking it, to expI6re the neighbourhood of Mount 
Evraest, and to wrtain the acceseibility of the higheet mounwn in the world. 
When the present Cabinet refused leave to that expedition, the members of the 
Alpine Club who were prepared to undertake it diverted their thoughta to some- 
thing of a more modest kind, and net out on the journey of which I will now 
call upon Dr. Longetaff to give you an account. 

After the paper, Mr. PBEB~RBLD mid : I have lietened with very great pleasure 
to the graphic description which Dr. Longstoff hae given us of an Himalayan 
district, one of the moot graphic descriptions we have ever had in thin W e t y .  I 
am nure we have all followed hia adventures with the keeneet interest, a d  that I 
am only interpreting the eentirnente of every oue here preaent in aaying that we 
have thoroughly enjoyed his lecture and the most beautiful seriee of photographs 
which he han put before us to-night. My only regret is that since we are pre- 
eminently a Early Closing Aasodition, Dr. Longataff haa been unable to give 
us 'the nolid idults of hie journey, the mese of o k a t i o n e ,  geographical a d  
topographical, which he and hia companions have made. However, I remember 
whet Sir Roderick Murchieon d d  to me forty yearn ago, when I first read e paper 
before the W e t y .  "Tell them your sdventum, and print your results." Bnd 
fortunately we ahall have the advantage of r d i g  in an early number of the 
doumd the full reeulte of this remarkable expedition. Dr. Longstdl and his 
compsnione have done a very solid pitce of work, a d  they have been fortunate in 
crowning it by an exploit, which may perhap be more appreciated at the Alpine 
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Club than it b here, the conqueet of TrisnL That mountrin hM two dvrratrger : 
in the first p h ,  it han been triangnlated, and therefore thea~ can be no dispute M 
to its height; aad, in the seoond place, it ia one of the hisforical, perhaps I ahould 
rather nay one of the legendary, p d n  of India, one of tho#, great pinnroles of 

. everlaeting mow which look down upon the heated inhabibnte of the plains, md 
are amciatad by them with the Abode of Deity. I am sure I shall also interpret 
the aenae of this meeting, if I expreee oar keen sympathy with Dr. LonptefFs 
companions, Major Bruce, who hrre done more, perhapq than any man for 
Himalayan exploration by hi training of the ( h u h ,  and also with Mr. Munun, 
for the unfortunate, though happily temporary aocidents, whioh prevented them 
both from taking part in that crowning memy, the ascent of TrisuL 

Dr. Longat& har, like dl Himalayan travellere, had to enggeet wrrectione in 
the topographical detail of Survey maps. I have .mid Himdayun travellers, but I 
might have dropped the adjective, for all mountaineers have to do the eame thing. 
If Napoleon the Great was the founder of European cartography in the political 
mme, General Dufour wan the founder of scientifio mountain oartography. The 
Swise Survey in the only one in which extendve dteratione have not had to be 
made shoe the mom came to be explored by mountainwm Twenty-five years 
ago, when mountaineers first went to India, they no doubt, mme of them, ex- 
premed their criticisms ornddy. They were misunderetood, and a certain amount ' 
of amtagonism WM excited between sweyom and c l i m h  All thpt han happily 
long paseed away, and, if they mmetimee critiw there ore no people iu the world 
so well able to appreoiste the merib of the Indian maps and the diffioultiss under 
whioh they mre constructed 9s tho#, who wsnder among the hitherto inrroeedble 1 
mema of the mountainn. One of the fimt-fruita of the aordkl underatanding th.t 
now sxista b the fact I mentioned here some months ago, tbat the lfsologicd 
Survey of India are undertaking a mriea of meammments of the movemenb of 
gladers, woh M were &at instituted by the Alpine Olub in Europe. Them is 8 

further suggestion I ahould like to d c + t h a t  the idea of rtrrrting in India m 
H i d y a m  Clnb, firet ruggested by the Kaohmir m e g o r ,  Xr. Johnson, should be 
fo~owed u p  such a body might do a g m t  d d  by collecting OM- and by 
pnbli ing a journal, to eaeist mountaineers; it might study the quertion of 
reaching the higheet altituden. I have m a 1  s u g g e n h  that I might make M to , 
how any attempt should be made to reach 29,000 feet, but I eee among the 
audience my friend Mr. Woolley, Pmident of the Alpine Club, and I will lava 
that branch of the mbject to him. 

I notice that at the last meeting, when we dieoueeed the Hidm Dr. 
Longataff referred, aa he haa again *night, to Mr. Qrahamys eawnta Theee 
aacenb were made too early. l'wenty-five yearn ago they were ridionled in Indh, 
and they are dill diebelieved by m y  people, whose opinion ie wurthy of COD- 

eideration, in this country. This waa to a great extent Mr. Gdwn'r  ~ w n  fault. 
He described hie travele without any of the prdaion in detail whioh ia expectad 
of the modern explorer. But rre I waa mainly xeeponeible for bringing them before 
the attention of this h i e t y ,  I must oonfeee to having felt a certain sa-on 
in finding that the two main grounds upon which they have been dhputed have 
fallen through. One ground wae that it WM impoeeible to climb above 20,000 feet 
at the pace at whioh Mr. Gmham oaid he climbed. Dr. Longstdl hM climbed 
f- at the eame altitude. The oewnd m, that K a h  wae an inwxdble 
mountain. Now, on Odober 20 last two Norwegiene climbed to the summit ridge 
d-abru.  With regard to these two pluoky N o f ~ e g i a q  I would add a few 
words. They reached the d t  ridge of Kmbrn between the two peaks, but did 
not go to either top. They rtettsd too late, d they had muoh &p+Uing, and 
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time prevented them. They olimbed a p p u ~ t l y  to 28.800 or 25,900 fest. But 
do not feu that I un going to trouble you with m y  d i ~ ~ ~ s s i o n  about reoorda 
I wu born before records were invented, md  if an old mountaineer may give 
ulvioe to hh younger friends, I would otmngly reoammend them to follow Dr. 
LongeWs example-not to h i s t  too much on records, to think more of getting to 
the t o p  of their peaks, a d  leu of getting higher thm their riv& For a record 
in mountaineering in, after all, a very h b g  poomab, a very tmdtorJI joy. 
The opirit of the Alpiae Club h~ never been, if I m y  nay sq one of d- 
advertisement or of jsrlouuy ; it hos rather been one which might be e x p d  
in the w d  (slightly altered) of a living poet, the Poet Lonreats of the English 
race, Mr. Budyard Kipling- 

"And no ono &all dirb for money, nnd no one ahall disd for fame, 
But each for tho joy of the dinbing." 

And I would add, for the memory of it in dm- y m .  
I will now rsk Dr. L o n g o W ~  ompadon, Mr. Mumm, to a d h  ua' 
Mr. MUMY : There am two things I wish to soy to pemnn about to go m a -  

taineming in Quhnal : 6m4 they ohould take the preosution of beiig somewhere 
between twenty-eight and thirty-five yeam of age+ and, aeoondly, they should 
concantrate, and not try to cover too muoh ground. I t  ran largely due to my 
negleot of the 5mt of them points that I did w little climbing in the first part of 
my journey; it M dhegard of the wcond which led to none of us doing very 
much in the awmd rt.ge of it. Of ooum, in a new oountry which me b not 
likelytoretwn to,itbvorytermpting to t ry toseeumucho t i tm podble,and 
I a& not rure that 1 did not get os nlach phaure from our a c t d  wanderkg M 

I rhould hate done if wo had d a r e d  lea and olimbed mora But you m o t  
have it both waya In the Alp you an have it both wayr. You an go over 
glacier p a w  or banma the t o p  of and need m e r  deep two nigh& in the 
r m e  h d .  But when you here got to cury your hobl about with you, it is a 
Wemit  matter. There ir a magnifhmt field in O u h d  for mountain travel of 
both Lindr For the wand- there are the gladam, all abounding in m p b  
scenery, and many etill wholly unknown and fall of surprises. They are moat of 
them very d b l e  ; indeed, their moraine6 me almost the only plaw in Quhwsl 
along which you get a d e n t  place to walk An for the climbiig poeaibiities, 
they. are amply limitla; but if you want to climb, you must, M I slid, concen- 
trate, and you muet not yidd too much to the spdl of the greet giants, I think 
Kmet  wan to ow party rather a will d the  wbp. Our ItPlian guidee, the Brochereln, 
wore always pining to go to the top of something : they didn't trouble themselvee 
an to whether it wan 23,000 or 21,000 feet, nor M to whether it had a name or not. 
Their attitude wan, "Here am the mountains: they are big, they are diflicult, no 
one hru been up them; what more an anybody want?" I think thin attitude is 
the one most likely to lead to oncoesldnl alimbing in the H i i y a ,  I should 
myself lh nothing better than to return to h h w d  in that frame of mind, and 
1 have a beautiful prognmme for my next viait. I should not go near b e t  or 
Nanda Devi; there would be lob of climbing, and I should only ohift my camp 
twice., one &y'o march each time. I should finish up at the glacier above Gamslli, 
which I have a speai.l recrson for winhing to revinit, 1 did go up it for a coneider- 
able d ice ,  and I had a yey ourions experienoe. I t  wan very much an if one 
had started from the Fumr Hotel to explore the Rhone glacier, relying on a map 
which rhowed that the upper part of the glacier wan surrounded by a circle of 
rook? m-taina, and one found inntead that the glacier went down ihe other aide 
and dim@ round the corner on the way to the Qadmenthal. That, of kurse, 



ie what yon do find when you go up the Bhone glaoier; I am not prepared to 
guarantee that the m e  thing happen0 with the &ier above Ghmdi, but that 
is what it looked l b .  I had to shelter from a onowstorm for a long time, and 
when I got to the point from which thiu unexpected behaviour of the glacier woe 
visible, it woe too late to go any further, and so that little topographical problem 
had to be left unsolved. I have referred to it, partly becaw it is a good illu- 
trati >n of what I wes saying about the intereet attaching to glacier exploration in 
these regions, partly also becaw i t  is the one inbrwting thing that I found out 
d l  by mjaelf. The clearing up of &at problem will be the last of the agenda on 
my programme next time I go to Ghrhwal. Only I am afraid them never will be 
a next time.1 

Mr. H. WOOLLEY : I regret not to be able b make any important comment on 
the very interesting dewription to which we have listend, re I have never aeoended 
to a greater height than 18,600 feet, and have never.sdered directly from the 
effecta of diminished atmoepheric preaaure, whereas I believe that the mrions 
effects of a inenfficient supply of oxygen begin, with a mnn in good training, 
at about 20,000 feet. The problem with to the height attainable by a 
~edestrian has reached a very intensting stage. Taking the highest point gailled 
hitherto at 24,000 feet, Dr. Workman, who gave ne an addreee here aome weeks 
ago, wenu to think that, owing to the great low of stmgth and vitality due to 
the di5cnlty of respiration, the limit will be reached, even on .n easy gmdisnt, 
within the next 3000 or 4000 feet. Dr. Lon@ ie more hopeful, and hie perty 
did not seem b be affected to anything like the name degree re Dr. Workman's 
party. But Dr. Longetd will probably admit that in o w  to reach the higher 
summib--cry of 26,000 feet and upwards-it will be neoessary to have two parties. 
The first party, M lightly equipped as pdcable ,  will complete the 6nal aeoent; 
the m n d  party, also w m p o d  of experte, will socompeny the &st party EUI far 
ae possible, and up to that point keep them supplied with maemrim, and relieve 
them of all labour except the actual labour of looornotion It will be interwjting 
if an experiment on them lines can be tried on a mountain presenting no very 
great climbing difticdtiee. Dr. Longstaffs phobgraph~ were very beautiful and 
irstructive, and some of the most striking views were thoee of the g q e e  showing 
what a wonderfully effective outting instrument a mountain torrent ie. I have 
h e d  to the d d p t i o n  thin evening with the greatat interest arrd pleaeure, and 
am very glad to have thin opportunity of congratulating Dr. LongstaiT on hie 
notable ascent of Trieul. 

sir T a o x ~ e  HOLDIOE : 1 have nothing but admiition to expreaa for the energy 
and the ability which Dr. Longat& has shown in conducting this very remarkable 
expedition, and nothing but admiration for those splendid photographs, which 
incidentally prove most conclusively that he certainly did amend to the extreme 
summit of Trisul. But there is j u t  one point which I should like to make to- 
night, and it is a point whioh woe suggaeted to me. Be I woe leaving the o5m 
of the R.G.S. this afternoon, and paeeing through the Burlington brcade, in that 
claseic spot I met an ex-Surveyor-General who suggested to me thab, oe it ie im- 
pwible, and has always been imp ib l e ,  for the Survey Department of Indi 
to undertake the topographical survey of such remote regions aa have been vieited I 
by Dr. Longsteff, it might be well if we could preee some of thew Himalayan 1 
climbers into our service in order to obtain certain scientific obeervations which 
would be of the utmoet value in future. I need not remind yon that barometrical 1 
observations for altitude are really of very little value. I do-not eay that they are 1 
of no value, becaw certainly in the abaence of any other method of determining 
altitndea, they are batter than nothing ; but an observation taken trigonometrically, 
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that is to my, by an observed altitude from a known height, is a far more con- 
clusive obsemtion for finding the altitude of a d h n t  peak than any barometric 
determination. Trisul is one of thaw peaks of the Hinalayur which has been 
e x c d h g l y  well fixed. We know precisely ita poeition, and ita altitude almost 
exactly; I.say almost b u a e  there are certein correotions, certain weaknwaea about 
thoee observations, which require eliminating, and the greateat weakneaa is the fact 
that we never know exactly what tricks refraction may be playing in high altitudes. 
Now, if an obeervation is taken from a low station to a high peak, and ita alti- 
tude is fixed in that way, the error which may be introduced by refraction is 
coneiderable. If, on the other hand, the observation can be taken back from that 
high peak to the point from where the o h m t i o n  waa taken, that source of error 
is entirely e l i i a t e d .  Not only is i t  eliminated, but a value for the error induced 
by refraotion is obtained, which will nerve a mo& uaefd purpm in determining the 
altitude of other pealre. NOW year by year we are demanding from explorers nad 
from mountaineers more and more close observation, more scientific application 
to their work than hoe been hitherto aozorded to it. I think you will all agree 
that in late y m  we have eucoeeded in getting more. To me i t  is marvellow how 
men who succeed in attaining theae great altitudes can ever rmmfncn op the 
amount of m l u t i o n  that is neceseary in order to take the pemistent and constant 
oheemtione which am necetwy for scientific pupom; but in this case. we must 
a& them to take one more. If they will only observe from thoee high p& what 
the angle of depraasion Is to aome point from whioh that angle of elevation haa 
been taken, they will be doing an immenlle service to scienti6c surveying. I think 
in d g  this we ue ra l ly  not d i n g  very much, for it is not neceesary to oonvey 
any very heavy inatrnmenta to the top of peaks for thin purpom, LW that I hope 
in futnre that u n m g t  H i m a l a p  climbers we may h d  mme who will work 
hand-in-hand with the p r o f d o n d  eurvsyorn in India, and give us reul uai-nce 
by  their ohaervationr Dr. Longaktr bur referred to the rscent of Kabm by 
Mr. Qmham. Now, there WM n e w  any doubt whatsosver in the minds of any 
profenaional surveyom that Mr. Graham did make a very notable esoent, and did 
s u d  in attaining an altitude which had probably never been reached before. 
The doubt wrre whether he had ever aotually m d e d  in reaching that particular 
peak whioh he claimed to qsve reached, and the points on which the doubt arose 
were not exactly thoee described by the Ohairman. I woe here when Mr. Graham's 
leoture woe read, and my conviction was that he hrd not quite encceedtd in 
identifying hie own position. It is quite clear from what we have heard to-night 
that, whatever point he reaohed, he did not s u d  in identifying Mount Everest, 
and as he seid tbat he found elsewhere, on looking round him, that the trigono- 
metrical survey of Indii waa all wrong, and that there were mountains where there 
ought to be valleys, and valley8 where there ought to be mountain rangee, there 
rtill remains to my mind m e  explanation neoeservy for thin very extraordinary 
phenomenon. Is  it  poeeible that, whilst he failed to recognize the peaka around 
him from Kabru, he woe actually on the point he suppoeed himself to ocoupy ? I 
do not know whether after all these yeam that doubt will ever be q11it.e natisfactorily 
cleared up, but it  would have been in those days an immense advantage to him 
had he p o s e e d  what Dr. Longstaff ymseasea-photographic appsratuq m d  a 
photographer capable of illuetrating the fact that he waa on the top of the peak. 
I have nothing more to my, except to join with others in convratulating Dr. Long- 
staff on what is certainly s very remarkable and will be a very memorable a~cent. 

Mr. FBE~HPIELD: I propose to call on Sir Martin Conway, but I would firat 
make one remark in reply to 8ir T. Holdich's criticism with regard to what I just 
said about trigonometrical altitudes. In describ~ng them as indisputable, I meant 
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relatively final. I must point out that twenty yeare ago, after comultation with 
Mr. Whymper, I criticized the determination of 29002 feet given for the higheet 
mountain in the world, and suggested thst until it had been measured from some 
points where the effects of refraction were likely to be lese serioue than in the plains 
of India, its height could not be conaidered M absolutely fixed. 

Now, I want to ask Sir Martin Conway to tell us something about the ao- 
called ndeve pcmittnte. You may recollect that two months ego Dr. Workman 
described having seen in the Himalaya a seriea of snow-pinnacles similar to thw 
which have been very minutely described by Sir Martin Conway in the Andea. I 
do not know if Sir Martin is aware of it, but they were seen before him by another 
South American traveller, who not only found a collection of thoae extraordinary 
enow-pillars, but one of them which wmed ae a pedestal for the frozen carares of 
a dead horse, what I may call a drevdperdd. No doubt the unfortunate animal 
had perished in the mow in the winter. The traveller in question wae Dr. Darwin. 
I hope Sir Martin Conway will be able to tell ue whether the phenomena described 
by Dr. Workman eeem to him similar to those which he saw in the Andes, and also 1 
whether he aocepte Dr. Workman's deecription of their caurres : first wind, and then 
sunshine. I would suggest that, i f  them wow-pillare exist in other reglone then ' 
the Andea, we should h d  some Englieh and less far-fetched term to describe them. 
That of niew penitontc was derived from a fanciful resemblance to a proosseion of 
whihrobed penitents.* 

Sir MARTIN CONWAY: At t h b  late hour, I am afraid i t  would be impoesible to 
go very deeply into this question of nieuepsnitmts, and I think I should hardly 
be justified in referring to it at all, if i t  were not that in one of the photographs, 
taken, I believe, on Dr. Lonpbtl's former expedition, there eeemed to me to be 
some appearance of rndimentary nhea in the foreground. I saw no exaruplee in 
the Kar&orams, and I have heard of none observed in the Himalayas except by Dr. 
Workman in the Nun Kun rage. I t  ia almost only, so far M I know, in South 
America, and with~n oertain definite limits of latitude, thst they occur. They am 
certainly a phenomenon confined within regions of low latitude, and they have 
nothing whatever to do with the wind. If they were caused by winds, they would 
have been found in polar regiom. They are canitedundoubtedly by the melting effect 
of a relatively vertical sun. I t  is impoesible to deacribe very briefly and without 
illuetration the manner of their origin, but it  has been completely and satisfactorily 
accounted for. One peculiarity that thoy have is that tho major axis of their 
horizontal iection lies always approximately s u t  and weat, unleaa there should be 1 
mountains that shade them from the morning or evening sun, when their exec may 
be somewhat twisted towarda south-eaat or south-west. I t  wae observing this twist 
and the c a w  for it that first opened my eyes to the true origin of nwve psnitsnte ; 
the explanation I gave ha8 since been generally accepted. 

Prof. QARWOOD : In spite of the early-closing rule mentioned by the Preeident, 
I cannot refrain from adding my wngratulations to thoae which have already been 
offered to Dr. Longstaff and hie compenions. There aremany points of great interat 
in the paper. I will to-night allude to only one of thew, namely, the oharacter of 
the valleys below the snow-line, shown on the acreen. I think that every one must 
agree that they are essentially water-cut gorges, and that ice had little or nothing 
ta do with their formation. Again, that stream which appeared ta cross a water- 
shed seems to point unmistakably to a phenomenon that we noticed also in the 

For obeemtionn of this phenomenon in the Andes and on Kilimaujaro and a 
disoneeion of its origin, aee Zsikahrift dsr Gadhhaft fiir Erdkunds zu Berlin, 1908, 
No. 2, and also p. 449 of the prenent number. 
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Sikhim Himakyss, namely, the evidence of an elevation of the whole mountain 
group at  a recent date. The rivers hem also appear to bave received additional 
erosive power ao as to enahle them to cut those wonderful gorges, eome of which, I 
think the author mid, were 1700 feet deep. The fact that they have not heen 
widened by atmoepheric agents points conclusively to their very recent origin. The 
retrent of the glaciers shown alao in this distriot is another point of great intenst. 
The presence of "hanging* valleys occurring in the main valleys themselves is a 
most suggeetive phenomenon, and one to which I recently called attention in the 
Alps. I t  ie very instructive to find the same thing here, proving again that 
glaciers must, till recently, have protected their beds from the downward erosion 
by water such aa took place in the valley below the termination of the glacier. At 
this late hour I will only once more add my congratulations on this very admirable 
expedition. 

Mr. FRESHFIELD: We bave had a very interesting paper, followed by an 
interesting and important discussion, in which various pointa of scientific interest 
have been raised. I have already informally expressed the thanks of the Society to 
the reader of the paper, Dr. Longataff. 

Dr. LONGSTAFF : 1 am afraid 1 have not made it  clear that 1 wae not t.he leader 
of the expedition. We all three worked together to the best of our abiitieo, but if 
any one of us dwrvee the title it ia Bruce. I will only mention one other matter : 
Cfraham'a reference to the irreconcilability of his maps with the actual configuration 
of the country applies to the Rishi valley and not to anything that he saw from 
Kabru. I would add that our largest camem were quarter-plate size, ae every 
ounce hm to be considered when cooliee are not available. 

FURTHER EXPLOBATION IN THE TIAN-SHAN MOUNTAINS.. 
By Dr. QOTTFRIED IYIERZBAOHER. 

TEB rigour of winter haa for eome time intem~pted my eoientifio pursuits 
and foroed me to take up quartere here. I make use of the opportunity 
to oommunicate eome partioulars respecting the ooulw of my expedition 
down to date. 

My departure from Mnnioh was made on April 17, 1907, in oompeny 
with H.R.H. Prinoe Arnulf of Bavaria, who, ohiefly for the rake of the 
big game abounding in their valleys, hod determined to t.ravel in the 
Tian-Shan, The impulse to the journey came chiefly from the Prince. 
The invitation to join him with whioh he honoured me was, however, 
all the more grateful to me inaemuoh as I had for some' quite oonsider- 
able time been oheriehing the wieh to follow up my researches in the 
Tienahan, and as in a most generoue manner Hie Royal Highneae 
rendered the proseoution of my eoientifio pursuits praoticable. Un- 
happily Hie Boyal Highneae, after a happy hunting expedition pursued 
without adverse inoident of any consequence, and after hie return i n  
complete health to Europe, suommbed at Venioe, on Ootober 18 last 
year, to inkmmation of the lunge. The early and unexpected death 

-- - 

Dated " Bnlja, Febmay 9,1908." 
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of my noble patron mats a dark ahedow on an expedition whioh waa 
entered on with wch joyful expeotationa. 

IIie Royal Highneee and I paeeed into the heart of Aaia hy way of 
the &noawe, Transcaspia, and Turkeetan. In  Tesbkent we foregathered 
with the other prtnere of the expedition : Dr. Kurt Leichs es geologist; 
Francie Kostner, from Corvara in Tyrol, es guide, who hed already 
accompanied me on a two yeare' journey through Tian-Shan ; P. 
Rookinger aa taxidermiet ; F'rencir Borgar, from Eimerz  in Styria, 
His Royal Highnese'e hunter. From Teshkent we travelled together 
through Bemirechensk to Imik Kul lake, and thence to Kulja, where 
the expedition waa organized and whence i t  took its departure. 

The reeeons inducing me to make a third journey into the Tian- 
Shan monntaine reat on the ooneideration that, however rioh the booty 
of observation heretofore gathered by me, i t  yet, on closer examination, 
eeemed to me to eupply but inadequate h i s  for my inveetigatione into 
the history of the more recent development of the monntaine. On the 
contrary, urgent neoeesity rather impelled me to draw within the 
compaee of my observations the eestern parta of the oentral Tim-Shan, 
including the chains etretohing farther to the east. The pest year 
wes devoted to the fimt part of thie my programme. The expedition 
ohiefly occupied itself with the exploration of tbe river%yeteme of 
the two greatest mountain rivers draining the northern elope of the 
central Tian-Shan,-Kok-Bn and Agiee. The valleye of them two 
mountain rivere, both of which, after flowing a very coneiderable length 
in longitudinal valleye, enddenly bend round and pees into traneverse 
valleye, delivering their waters into the Tekee, had hitherto fallen 
more within the scope of sporting ciroles than within that of soientifio 
explorere. Englieh and more particularly Anglo-hdian huntere, allured 
by the abundance of game in them valleye, eapeoially by the extra- 
ordinary eize of the ibex and wild sheep of theee regions, had repeatedly 
pioked them out for the arena of their aport. 

By my expedition, the hydrographio eystem of the two rivers and 
their moat important tributariea were now investigated ae far ae their 
higheet eouroee, including the glaciers, hitherto totally unknown, lying 
in the valleys at their eourcea. In thia investigation special attention 
wae paid to the.stmcture and the oompeition of the mountains, ae elm 
to the causes of the peculiar valley formation. Not wiehing to forestall 
the oompreheneive report which is left in abeyanoe till after the close of 
the expedition, I ahould like bere, in reapeot of the two river regiona, 
only to state in brief that in extent they fall ehort of the glaciers of the 
great longitudinal valleye, bry-Dokhes, Inylchek, etcr. The biggeet of 
them do not reach beyond 73 to 12jt miles long. Their nnmber and 
diffneion, on the other hand, are very great. In particular parta, too, of 
the region, glaoiation ie  notable. The total extent of territory oovered 
by fim and ice ie far larger than I had expeded. This oovering lies 
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pertionlarly thick in the npper region8 of the headwatare of the A g h ,  
aa a h  in the region of the ohains parting the Agias from the winding 
course of the middle Kok-Su. Some of the glaoiere investigated are 
diatingniahed by anoommonly complicated etructure. Such, e.g., are 
those of the great valley of the Kopr-Sei, tributary to the Agies, and 
those of the XhaptuSu valley belonging to the same river-eyetem. 

With reapeot to the geological etruoture of the territory ~xamined, 
I oonhe myeelf to the statement thet, as might be expeoted from 
the already publkihed geologioal and palseontologioal results of my 
former expedition, no hdementa l  deviatione indeed ee to str~otnre 
end geologioal composition come to light in thet part of the Tian-S* 
reoently brought within the ephere of inveetigetion, ae oompered with 
the regions before traversed. Yet withal there do spring into notioe 
eubatantial differen- conwming both the etruoture of the mountain8 
and the distribution of the different kinde of rook. In th ia part also of 
the Tian-Shan the kernel of the mountain 0-hain is a purely sedimentary 
one, and the higheet watershed between north end m t h  ie formed by 
metamorphosed, preenmably Lower Csrboniferoue limeatones (marble, 
dolomite). In the system of the weterehed, beeidea, a striking p d l e l i s m  
of etructure beoomee more end more evident.. There is here, on the 
other hend, a fsr thioker distribution of oertain eruptive roobe, more 
prtioularly of quartz, porphyriee, and related roob, and in part elao 
of the younger porphyriee, than in the weetern oentral perts of the 
mountains. Leaving out of eooount the greet pert whioh, in the 
formation of the thiok eeriee of oryetelline elateis, muet be attribated 
to dynememetemorphio prwssee, the influenoe of conteot-meta- 
morphism exerted by the eruptive rook8 on the earrounding m e e e  of 
rook b, ecoordingly, beyond oompariaon more important. The pertioipa- 
tion, however, of the granite in the etruoture of the mountmine, 
eepeoielly in the interior ohaine, here falla mbstantially ehort of thet 
obtaining in the dominant oon$tiom of the western pert. The gene- 
rally steep uplift of the layera and the predominance of the north- 
eaeterly trend oonstitnte here, too, remarkable oharaoterietioe of the 
etructure. 

An unexpeoted distribution and nnoommon thioknees are attained 
by the reoent formations (red oonglomeratee, oleye, merle, and sand-. 
stonee), chareoteristio of the Central Beiatio mountaine, in the npper 
Kok-w territory, where they form independeut ohaine rieing to over 
13,000 feet. Till, however, I have extended still farther eaet my 
observations of theee aedimenta, I ref& from hazarding e oonoluaive 
judgment reepeoting the mode of formation. All the same, I ehould 
like even here to point out that i t  seema to me a mietcrke for eny one 
to generalize too dogmatically in thia matter. The more oconpied I am 
in the examination of these formetione, the more is borne in on me the 
oonviotion that they are not to be explained from e oommon origin. 
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On the contrary, the more do I beoome pemaded in reference to the 
mode of formation of these deposits, and in the face itaelf of their very 
varied oharaoter, that the depwita piled up in the interior Wins of 
the mountains must be distinguished from thoee deposited in the greet 
river-valleys, and these, again, from the recent formatione deposited 
along the edge of the mountain system. Through extension of my 
observations to the eaetern chaine, I hope to be in a position to throw 
more light on this diffioult problem. 

Of unusual extant and in good preservation are the traces of the 
diluvidl Ice age in many perta, viaited by me, of the mountain system. 
Convinoing evidenoe hea a h  come to hand in favour of the opinion 
form rly pronounced by me ("An Expedition into the Tian-Shan 
Mountains "), that, in respect also of theae mountains, several lerger 
phaees of revolution, with intervals of periode of retropemion, maet be 
assumed. In Mus-tamse valley, e.g., there lies over well-preserved old 
moraines diluvial gompholib; above thia again thick moraine, whioh 
in its turn is next oovered by more reoent grompholite; and above theae 
again are piled masses of mordne of the most reoent Ice age. I n  the 
Sakean-Teke (tributary to the Kok-en) valley oonsolidated old moraine 
wes found, ground smooth by advancing iae of a later period. In the 
Agias valley is men a beautiful example of the eliding of younger 
moraine over older, whereby esndslay deposit, interoepted between them, 
got dislodged in an extraordinary manner. Similar demonatretiom 
offer themeelves in plenty. Altogether, i t  would not be eaay to find 
a spot where, in a manner more convinoing than here, the explorer 
is, step by etep, reminded how in great part the present configuration 
of the mountain eyetem ie due to powerful climatic oeoibtions, and 
how periode of great moieture and great drought have repeatedly 
alternated one with the other. Only under euoh conditions are to be 
eatisfactorily explained the peouliarities of the valley formation of thia 
region-its diversity, its manifold ra%ificationa. To these conditions 
my observation wee speoially direoted. 

On the oonclusion of my labours in the two great river-syateme 
mentioned, 1 turned anew to the great ?dusart vdley with a view to 
filling up pertain gape in my knowledge of thie region. The more 
,important lateral valleya, whose acquaintance I had mieeed making on 
a former oooaeion, were now looked up. The glaoier system, again, of 
the uppermost basin of the valley enolosing wonderful ioe-onrrenta of 
exceedingly rioh artioulation, could thie time be more minutely 
examined and sketohed. In thh  way I shall deo be enabled to edjaet 
etatementa made reapeoting the course of oertein glsoier valley8 radiat- 
ing from the oentral maasif, embodied in my former report of travels 
(" An Expedition into the Tian-Shan Mountains ") and in the map 
mmpanying it. 

In the oourae and towards the conolusion of the gear's expedition, 
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the opportunity has presented iteelf several times of turning grecrter 
attantion than heretofore to the strudure of the seoondery ohaina 
extending from the river Tekes. 

Unfortunately, the labonre of the expedition were enoroaohed upon 
and retarded to an uncommon degree by the weather of the pad summer 
and autumn, wet end unfevourable beyond all precedent. Out of four 
enmmera p d  in Tian-Shan this laet was the most unfavourable. I t  
will give a fair idea of the kind of weather dealt out to ua if I remark 
that in the oouree of eix month8 we h d  but nine days completely 
free from preoipitation. Under almost exolnmvely west win& there 
oame elmoat every day rain or snowfall. The whole period of glaoier- 
melting is to be reokoned at  hardly six weeke. Even a t  the beginning 
of July most of the glaoier ourrents were rendily oromable, and by the 
middle of August the water from the melted ioe no longer offered 
obstruotion. Frequently in the middle of enmmer w6 were transported 
into truly winter l a n h p e .  By the middle of September winter set UP 

in the mountains his stern rule, no longer snbjeot to any relaxation, 8 

rule whioh extended far down into the foothills. 
It will be underetood how, under snoh oonditions, there can be no talk 

of a retreat of the glaoiera Almost everywhere the glaoiere betokened 
stability; in some oasea an inolination to advenoe. It needi but a few 
more of suoh years to induoe e general advanoe of the glaoiere of the 
mountain getem. Exq t ions  from thew conditions could be observed 
only in the temtoriee at the upper waters of the Burhi  end the Jirgolm, 
where the gladera were in deoisively vigorous retreat Further pe~c  
tionlare on thin wbjeot I reaerve for the later comprehensive report. 

The abnormal weather did not rest oonhed to the high mountaine. 
All over Semireohensk unnwally heavy and continuone preoipitations 
were experienced, with markedly lowered temperature. In  high 
mtuatione, M in Varynkol (Okhetnbhi) and other placee, the corn could 
not be led in. In many parts of Turkeetan, too, an inorease of pre- 
oipitation has for a number of yeare been obeerved, eapeoislly in the 
paat year. The following data I owe to the kindnose of the direotor of 
the Taehkunt Betronomico-Physical Obeervatory, Colonel Ossipoff :- 

Mem annual preclpltatiou 
durin(l the len yeus 
ending l)eo. 31, 1 ~ 0 6 .  In 1901. 

. . . . . . . . . . . .  . . . . . .  Sarmarkanil 131!)3 inchoe 19.5'28 inchee 
Margelan . . . . . . . . . . . .  6.870 ,, . . . . . .  8307 ,, .. Aulieata . . . . . . . . . . . .  10.992 ,, . . . . . .  13152 
Kerki... . . . . . . . . . . . .  5.349 ,, . . . . . .  9912 ,, 

The m r e e  in the two last entriea of the above table cover only 
eleven montb, to the exolneion of Deoember. 

As appeere from the notable investigations of L. 8. Berg, the eurfaoe of 
the Aral, alao of Lake Balkhash, ie steadily rising. Further data have 
sinoe been obtained demonatrating the continuation of thin asoending 
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movement, whioh involve8 a h  the Ale-Kul lake. I t  may, perhape, 
be aeeumed that for Central Asia there kaa aet in the beginning of 8 

period of great preaipitation, of a climatio osoillation, on the duration 
and importance of whiah nothing definite aan of oourae jlet be aaid. 
Here in Kulja, where I em oompelled to put up for aome time till it is 
a p i n  poesible to travel, the course of the winter is abnormal. I t  began 
about the middle of Ootober, a fall month, namely, before ite usual time, 
and i t  oontinues ever sinoe with uninterrupted rigour and with extra- 

I 
ordinarily abundant mowfall. The etaff of the Belgian Mission Ststion, 
whioh haa now been planted here for eixteen yeare, have no memory of 
any winter at all approaahing this one in magnitude of snowfall, The 
snowy mantle has now a thiokneee of 5 feet, and ainw New Year the 
temperature osoillatee between - 4' and - 18' Fahr., with e r t r a o w y  
violent and frequent barometrio osaillationa. My meteomlo$oal liete 
ought tbis time to oontain quite peculiarly interesting data 

Dr. Leuoha having, in the beginning of December, begun his return 
journey, I hope, in the beginning of Marah, on the arrival of my new 
geological ooadjutor, Dr. P. Qroeber, to etart onoe more for the 
mountains. 

ON THE OBSERVATION OF DESEBT SAND-DUNES. 

a 
By VAUGHBN OORNISE, D.So. 

TILE following euggeatione for observations of desert eenddunee have 
been formdated in reply to the letter of an intending traveller in 
North Afriaa. I have a t  various times been aalled upon for euoh ndee 
by travellers prooeeding to Australian, Indian, and other desertat, and 
it ooourred to me, therefore, that suah suggestions might be of use to 
other Fellows of the Sooiety. 

1. I think the moat preesing thing in dune-study is the measurement 
transversely of a aeries of ridgea of euffioient size to be oalled ~andhilla, 
i.e. moh that the lower layem are compacted by weight, and possibly 
by moieture, although devoid of foreign binding material, suoh sa, e.g., 
redeposited oarbonate of lime. The point is to aaoertain if a series 
oomprising many ridges will give an average ratio- 

Length from orest to oreat 
- = 18 (approximately). Height from trough tTcrest 

In  the Geographical Journal, January, 1900, i t  will be Been that I 
found this to hold for leu dunes elementairer, (as, I think, Frenoh obeervere 
~ l l  them) when averaged up, this being the aame ration as for eaah 
of the well-known reolian ripples of loow surfaoe aand. 

If several suoh cross-aeotione oan be obtained in different localities, 
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the reeulta oennot fail to be valuable whether the figarea be oon- 
firmatory or otherwise, provided there be a auffioient number of oon- 
eemtive ridgee inoluded in e a ~ h  group. The amount of time a t  
one'e dispoual being alwaye a oontrolling fador in the work of a 
traveller, I would lay down the following rule for these meaaurementa, 
vie. inolude ae many ridgee ae possible, and meaaure with less minute- 
neea rather than nse up time in re&led meaeuremente of a ehort eeriee 
of waves. 

A good oheok on this measurement of a long eeriee is to take the 
arose-meaeurement of two ooneeoutive wavee (three ridgee) of the -me 
group at a number of different placee and average them up. 

Seoond only in interest to the above are the fo l lo f ig  pointa, vie. :- 
2. Longitudinal exteneion.-In Sindh there are longitudinal dunes 

formed, I doubt not, by wind aotion on partly ooneolidated sand oon- 
taining eome oerbonate of lime derived from forarniniferaa In addition 
to the prooesees for forming longitudinal struoturee d e d b e d  in my 
paper on t3now Drifte (Geographical J d ,  Augoet, 1902), there h e  
also, I think, in Sindh, been a proceae of building up a long oontinuoua 
ridge by filling between, and thus joining up the oomparatively ehort 
reeidnal longitudinal ridgee left by the mtting through of the semi- 
ooneolidated traneveree ridgee. I t  would be a good plan to look out 
for euoh etruotnree, and a repetition of euoh prooeeeee in other deeerta, 
partioularly where there is eome material to make the sand more 
compaot, partiaalerly in the lower layera. 

There is a h  to be observed, end more pertioakly deeoribed and 
photographed, the longitudinal anangement of ooneeoutive oresoentio 
dunes (medazoe). Aleo, I underatand that weet of the Nile there is 
a tendenoy for the dune rn-7 to elongate iteelf indefinitely in the 
direotion of the wind. Thin is whet one ought to exped, the eddy 
produoed by an obstruotion being alwaye muoh longer than the width 
or height, and the transverse arrangement being only the wave- 
etruoture, whioh in neoeaaarily of oomparatively small dimexmione; 
of. the elongated sandy ehoele aooumulated in eheltered poeitione in 
rivers, and their tramverse ridging by ourrent-wavee and ourrent- 
ripplee (woh aa are deeoribed in my paper in the Geographical Journal, 
A u p t ,  1901). Nevertheless, more particular observation of theee 
elongated dune maerifr, and of the prooeea by whioh elongation is 
aocompliehed, are oertainly desirable. 

3. The third point to whioh I would draw attention in the relation 
of dunes to atmospherio and ground moisture. Water ie  often eaeily 
obtainable at the fdot of a large dune. Near the Nile delta this, 8s 

I found, was often the oeuee of the dune, esnd-drift being elaokened 
where the eand wae wetted. Elsewhere, in the Frenoh &ham, I have 
read that the moieture is an effeot, not a oauee, of the dune. The saod- 
hill undoubtedly absorb8 rain, and, I think, holde the moieture in ita 
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lower layere. The dew effects obmrved apon the dunee are v e v  
remarkable, even when there haa been no rain for we&, and but 
for the rapid evaporation in the day, one ie tempted to think that 
dew-ponda'might be formed, as on the poroue ohdk downs in England. 
Suoh moisture ol~nao1idat.m the lower part of the dnne, but, readily 
evaporating at the n u b ,  allowe the top layem to be redietributed 
by the daily breeee. If etrong and oontinuoae winds remove the dry 
and loose enrfeoe too rapidly, erosion forma are produced in the aom- 
paded underpart. Thue from aeveral pointa of view the relation of 
blown eand to moieture in worth studying: 

4. I deeire to draw attention to the exaggerated deot  of oertain 
etorma in tramporting d, and even apparently of holding the h e r  
partiolee in euepeneion. Thie may probably be due to an eleoMed 
atmosphere. I have found by experiment that eend, though hesvy, 
in readily and violently moved by eleotrification, on aooount, I euppose, 
of the smallneaa of the particlea. I have not myself gone muoh further 
into the interesting but diffioult queetion of the effeat of eleotrioity 
apon the transport of sand. 1t may be that auoh wipds are reaponeible 
in some deeerts for muoh of the transport of sand, whilet the ordinary 
breezes do moat of the modelling of the senddunee. 

6. The rate of movement of dunee ie, of m u m ,  interesting, but 
un'fortunately a traveller om aeldom deal with it. 

Finally, whatever is to be deecribed ehould be photographed, and 
the photographe should, whenever powible, be taken in a low morning 
light--a low light fur shadow and relief; the morning, in order to avoid 
the eandy hrree of the later day. 

THROUGH EASTERN TIBET AND KAM. 

ON Capfgin P. K. Koeloff'e return to Ruwia in 1901, after his prolonged absence in 
Tibet, he put the finishing touch to his exploration work by oompiling s moet 
valuable scientific report on the lands through which he had p a d .  The following 
pagea s m  a translation of that part of hie narrative which deals with the expedi- 
tion's adventurea from the time of ib leaving the Taaidam on the journey aouth till 
it reached Chjerku. 

During Msrch, 1900, it made ita m y  w e ~ t w d ~  dong the northern bsnk of the ~ 
lake Boko-nor, and, crowing the eastern Teaidam, reached on April 14 the fortified 
poet of the Baron-Daaaaak (longitude and latitude 36' 10' 55" and 97' 21' 47"; 
height, 9380 feet above sea-level). Here s depet was formed to m e  the purpose 1 

Tranelated by Captain A. B. Lindesy, 2nd King Edward's O m  aurkho Bifles. 
I n  the O q a p h b a l  JuurnaZ, vol. 19, p. 576, in a enmmary account of thii Kwim 
Expedition, 1899-1901, a h  by Oaptain Kozlofl. 
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of a baed while in Tibet, and here camel transport was abandoned. The journey 
onwards is related by Captain Kodoff sa followe.. 

Narrative. 
With the expedition's arrival a t  Tsaidam the curtain may be asid to have come 

down on the first act. For a whole year we had lived amongst Mongo1~-for the 
most part peaceful and good natured-learning about their country, studying their 
mode of life, and for tramport using camels, an animsl which Rusainns soon became 
aocuatomed to on the line of march, especially if commanded by experienced officers. 
We were compelled to part company with theae animals here, and in their steed 
to p o w  ourselves of bull yaks, or khainiks.? Theae beasta live in the mountsins 
and high tablelands of Tibet, where exbt nationalities aa different in their mannm 
and cuetoms to the primitive Mongols as their fierce and obstinate yaka are to 
camels. 

Savage by nature, the bull yak, when on the line of march, in camp, or when 
grazing, is always trying to find an opportunity of goring his neighbour, regardless 
of whether the latter be a bull like himself, a horae, or a human being. The worst 
characters among them are easily recogni~ab!e by the broken points of their horns. 
Acroee mountainous countiy they are slow travellers (from 3 to 34 verste an hour, 
sometimes less), while they carry only half the load of an average-aized camel. 
As, in addition to this, yaks are more subject to epidemic diaeaseg than camels 
(plague, khas,t etc.)# they often prove to be a more expensive mode of transport. 
The difficulties of travelling with them are in6nitely greater than when using the 
far-fsmed-and deservedly so-" ship of the demrt." 

As a transport animal, the bull khainik stands wndderably higher. I t  is more 
gentle and tfactable, more used to narrow footpaths, and to a certain extent ie 
dignified. Consequently it preserves ite strength throughout the day's march 
instead of wasting it when leaving camp, ee a yak usually doee, by useleesly 
plunging about from one side of the road to the other. The khainik ia, of course, 
much more valuab!e, costing about thiit,y roubles, while a transport yak can 
generally be bought far ten ; that is to my, it is three times aa expensive aa the yak. 
A camel caravan can be loaded up more expeditiously than a bull caravan, ee 
the men of the eewrt, divided into pairs, can work independently, and Boon get the 
caravan ready. This is impoeaible with bulk. Each animal has to be held by one 
or two men, while ite load has to be lifted up high at the same time 5 by at leaet 
four, two 0x1 either side. The lcading of obstinate animale takes quite five minutee, 
and requim double the usual number of men, while the b~ggage suffers in 
proportion. 

Having left the bulky and heavier loads a t  our Teaidam dejGt, we packed our 
Tibetan baggage, reduced to the smallest limits, in small boxes, bags, and wallets. 
The ideal load for a yak is a pair of ammunition boxes weighing, including the 
felt lining, 5 poods. But even after reducing our all$wance to the utmocrt, we found 
oumelvcs with thirty-five loads, to carry which we took forty bul!e, the majority of 
tbem being khainiks. Besides myaelf and my immediate assistants, the personnel , 

1 pood = 40 lbs. ; 1 vemt = 3 mile epproximately ; 1 eajen = 7 feet ; 1 rouble = 
2s. Id. npproximately. 

t Khainik, a crow between a bull ynk and a domeetio cow. 
1 With khan, yaks lose their appetite@, saliva p o w  out of their mouths, end 

eventually their hoofs drop off. 
5 Cemeln are loaded up differently. On the word" Tsok tnok" and a gentle pulling 

of the leading rope, they lie down, and the load need not be lifted high off the ground. 
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of the expedition consbted of twelve gramdim and comaah, t o w h t  whom in 
managing the bull transport, to which they were uneconetomed, four lo& Mongols 
were engaged at  the Teaidam-two, Dadai and Ohakdoor, from the village of t h e  
D s u n d d ,  end the other two, Hardy and Jeroy, from the village of t h e  
Baron-dsaesak. The firet of our native companions, Dadai, had previously accom- 
panied Prjevhky ae a gnide and. Tibetan interpreter, when returning from Lhasa 
to the Tsaidam on his third journey in Central Beia. In  addition to thew four 
Mongols, we commandeered a Ohinaman called Li, who knew Tibetan. He was a 
fine-looking, powerful man, and, when not smokiig opium, appeared well able to 
climb the mountaim of Tibet. The Tibetan party was thus brought up to a 
strength of twenty men. 

Besides the above, I alm took Ivanoff (who waa in charge of our dep8t a t  t h e  
Tsaidam) aa far aa the lakes of the upper H n n g  Ho and two selected Mongola to 
escort him on the return journey. I did this, feeling certain that, in addition to 
the boat, he would have to take back a large quantity of skim of mammala and  
whatever else we might collect, and I therefore took, beaides the bulls, three 
transport camels and three ponies-one for each of them. 

Meanwhile the rays of the spring sun were daily becoming more powerful 
The shrub and g r w y  vegetation, coming to life again, beautified the bleak vale of 
the Teaidam. In the air, which waa fragrant with the aroma of fresh vegetation, 
the busing of innecb and the twittering of swallows, maring high above the  
mud-walled fort, never ceased for days together. We were all irreeistibly 
attracted to the muth, towarde the mountains whom dark blue gorge4 were 
becoming more cleurly viaible. In one of tho#, nullahs our Teaidam hermita 
-Teleahoff and Afutin, who were in chvge of the camels-had for mme time 
past taken up their quarten. In  addition to the Mongol shepherd engaged 
for the period of the dep8t'a stay at the Tanidam, their pauaity in n u m b  
was mpplen~ented by the dogs, which had boen our faithful wmpaniom from the 
day of our start from Altaiak. To tske the latter's place in the Tibetan caravan, 
I bought from a neighbouring Mongol a huge Tibetau mastiff called Qarte. 

By the middle of May we had completed our arrangements for the onward 
journey, and the 17th of that pl-t spring month wae chosen for our start upon 
the long and little-known route. By daybreak we were all astir. Loads, bulls, 
and men filled the courtyard of the fortrean, while Bnssian, Mongolian, and Ohineae 
shoub intermingled to break the morning silence. In addition to t h w  who 
were netting out, a large crowd of extraneous people had esaembled, m e  of whom 
worked hard and were useful to us, while others chattered lazily and were a 
hindrance. The loading np of the bulls waa commenced ; but how different to deding 
with camels ! Several of the obstinate brutea lay down ; others plunged about, and, 
having broken away from their attendante, never rested till they had thrown their 
loads. We spent a long time loading up in that narrow, conlined space, and it WM 

not till noon-the very hottest hour of the day-that we were at  laat able to leave 
the settlement and wend our way into the open valley. Then we were able to 
breathe more freely and look around ue. After two or three hours' going, the 
caravan, divided into h sections, wae maintaining proper order and moving 
steadily southwards, Looking back, we all took leave of the village, which seemed 
to us now m near and dear, and above which could be no clearly seen the meteoro- 
logical station, aa well aa the Russian ensign fluttering in the b ~ e .  Muravieff, 
who was doomed to many days of mlitude, waa standing on one of the flat rbofa 
watching the faat disappearing column. 

Beyond the rugged, flinty waste which rises gradually towards the hills, the 
Burkhan-Buddha range towers upwardo, and in one of its nullaha-Nomokhun by 
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name-we had arranged to camp. Close to us a small stream wound ita way, 
gathering strength on its onward journey from the bubbling, murmuring brooks 
which tumbled into it, and instead ofdust and saline deposit, we trod underfoot soft 
patches of green grasp, and began to hear the monotonous cry of the jackdaw, 
partridge ( C w b i s  chukar), wild pigeon, and other feathered creatures. 

The name Burkhan-Buddha, adopted from the time of Prjevalsky's first journey, 
is the name given to the comparatively small (in extent) range* bounding the 
southern end of the eastern Teaidam. From this shut-in Central Beian basin, 
these mountains have the appearance of a mlid uniform-shaped wall, supporting 
at  a height of 17,000 feet a fairly flat summit (only in places does it reach the line 
of eternal snows), where the streams rise which tumble down on either side. 

The foot of the hills on the northern side ie 10,500 feet above the sea, but on the 
muthern side it is nearly 13,600 feet, though measuring scarcely 12 versts from the 
top. On both sides the nullahs are stony, wild looking, in placee very narrow and 
dark, and, thanks to the scarcity of water, bare and bleak. A few tiny rivulets, on 
issuing from the hill$, b u y  themselve3 beneath the surface of the ground, appearing 
again at  the bottom of the nullahs as springs or welle after their subterranean 
journey. Three hills are compoeed of clear granite, with an admixture of plagio- 
claw, quartz, bisilicate, and epidote ; also of tonalit, gneiee-granitg gneiss, green- 
stone, limestone with streaka of pyroxene and epidotg calcareous spar, quartz, clay, 
sandstone, and slate. 

In the way of mammals were to be found wild yaks, wild goats or sheep, deer, 
antelopes, marmots, hare, skunks, foxes, wolves, lynx, panther, and Tibetan beare. 
And of bids  there were white and brown vultures (Gyps h idayenr ia  and Vultur 
m o d w ) ,  the lammergeyer ((fypetwr. barbatus), the golden eagle (Aquila 
d a p l w ) ,  the hawk (Tinnunculus alaudarius, Hierofalco Hendereoni), owle, 
brown owl#, and occaeionally even kites ; also the black raven (Connrs corn), the 
Alpine jackdaw (Fregilw gmeulus, F. Alpinus), wild pigeon (Columba rupestris), 
two kinds of hill turkey (Tetraogdlus thibsklnus, T. Kozlowt>, wild partridge 
(Cbcoccbis dukar), mountain finches, jays (Rodows humilis),' blackbirds (Petto- 
cinda sawtilb), ~ccentor  fulvebcens, Motacilla, Budytes citreola, Pmtincola maura, 
red-tails, peewits, martina, hill swallows, and many others. 

The Bowers only begin to ' bloom in the beginning of summer. On 
entering the Nomokhun nullah we found, on the narrow patches of green 
meadowland and amidet the thick brush-like grass, just opening out, yellow 
dandelions (Leontodon) and two kinds of silverweed (Potentilk a m ' n a ) .  By the 
banks of the stream were lagotia, and somewhat farther from the water, on the 
bare, dry, stony mil, termopt&; alongide of this was the tiny Malcolmia, and 
on the Bsme graaey ptches near the rocks, where the full warmth of the sun is 
felt, grew the beautiful iris. 

Some 10 vents higher up the nullrh, in small re-entrants, we came acrosa white 
potentilk, artemieia, andrceam, pink drabs, and bright yellow, sweet-smelling 
gadea. Still higher and on damper mil were carex, and growing amongst them 
the small blue gentians. In placee the ground was yellow with ranunculw and 
three mrts of iris-two lilac-coloured or blue and one yellow. 

During the next day's march, we saw growing in the more tempting side 
nullehs clumps of very mal l  primula, with pink petals. Here and there amongst 
these dwa& towered others, tall and full of sap, with greyish-green leaves and 
pinky-lilac, swoet-smelling petals. There were various kinds of grasse~, more 

In length not more than 100 vents; i.e. from the stream Nomokhnn-khoto on 
the west to the river Egrai-go1 on the east. 
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ranuncdus and polygonurn, just in flower. Thew were along the bottom of the 
nullah. On the clay hillsides grew three kinds of aatragalus, and a tiny euphorbia 
which literally covered the small mounds of earth -thrown up by the burrowing 
of marmota We found large quantitiee of the above flora on the sunny or south- 
vmat side, and amonget the rocks was found the first and only specimen of the 
Rheum qpiciifonne in flower, aa well as the Cfnaphalium leontopodium. 

Higher in the hills we came acroas the Prsewalskiu longutica, the former hand- 
mme iris, pretty yellow pedicularie, ranunculus, two or three saxifraga. The three 
last, i e .  redicularie, ranunculus, and saxifraga, grew near water. On clay, broken 
hillaiden was the yellow corydalis just coming into flower, alongside of the ephedra 
and light lilsc-ooloured astragalus. On soft grassland amongst reeplendent primulas 
waa the Adonis ca?ulcu. The great cold coming every now and then had prevented 
the gentians and violets from flowering earlier. On the eouthern slope the flowers 
were poorer and Ieee developed, owing to the colder mountain air; but a t  the foot 
of the hills on the eouthern side, in sheltered places, we found one or two sweet 
welling stocks (Cheiranthw). 

We reached the northern foot of the Burkban-Buddha range the first evening, 
and on the second the Noyon-bulak (spring), where we had arranged to meet the 
Bamndagseek. Here we made our final preparations, and got together a flock of 
some seventy sheep before proceeding further. Btter p i n g  eome nomad Mongols, 
the expedition reached an excallent camping-ground, where grazing waa plentiful ; 
and here we decided to etay for the best part of a week, so 88 to learn more about 
theee hillr and get better acquainted with our animals. This comparatively 
long halt wae all to the good, M i t  accustomed our breathing-organs to the 
rare6ed air. For our new companions t h i  WM eqmielly neoeesary, as the 
we&& of them at  thin high altitude suffered wmiderable diecomfort for 
the firat few days, after which all went well, and we were able to make numeroue 
sxcumiom to the adjacent uninhabited nullaha The hill flora daily began more 
and more to awaken, and consequently to enrich our collection. On reaching the 
hill Laduigin, our indefatigable botanint, aeemed to be rejuvenated, and spemt whole 
daya in the nullahe, carefully searching them. Kaznakoff, who WIM also an expert 
collector, amused himaelf getting together a quantity of invertebrate speoimene, 
and seemed thoroughly to enjoy filling jam and bottlee with the various kinds of 
mollueca, beetlea, and flies, which were unknown to him, not to mention h d s  and 
makes, Teleehoff wan equally in his element shooting bids and animals peculiar 
to Tibet. In fact, with our arrival in the h i s  a mantle of energy seemed to have 
fallen upon the members of the party, and it  was to no vain purpoee that the south 
had so loudly called ua from the Teaidam's inhospitable w d .  

We were still obliged to keep our huge, fierce mestiff Qsrza on the chain, for 
fear of i* attacking the Mongola, including even its former owners. Since it  had 
got to know ua i t  would attack all of them, except those of the Buriata who now 
and again wore their national costume. The strength of the beast was marvellous. - 
Once when barkiig excitedly at  some intruder it  dragged about after it the heavy 
ammunition-box (2i poods) to which i t  had been fastened during the day, pulling i t  
from place to place. At night we used to let it looae, and the Mongols had, in 
counequence, to be careful where they went. 

But, alas! a cloud soon darkened our pleanant paetime in the surrounding hills, 
in the shape of the eerious illneee of our Chineae interpreter. With each day he 
grew thinner and paler, m that, much against my will, I was at last compelled to 
eend him firat to the Teaidam, in charge of the Barondsaaeak, and afterwards 
when convaleeoent, to hi own town-Sining Fu. I diecovered later that t h i  
invalid (Li, as the Chinese called him) was a great trouble to the desssek, 
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compelling the latter to produce whatsoever this licentious Chinamen desired to 
indulge in. 

At dawn on May 27-11 clear, froety morning-we reoommencad om march, 
and by nine o'clock had wooeeded in crossing the Burkhan-Buddha. The aecent 
to the paen w a ~  steep and s@ny, and the top covered with a deep layer of mow. 
The height of the paw--Nomokhudwan by name-w, acc~rdiig to my 
aneroid, 16,030 feet. The neighbonring p d q  towering one above the other amongst 
the eternal snows, seemed to be thouwds  of feet higher. The oaravlrn made good 
time in reaching the summit, with tho exception of one of the camele, which wo 
were obliged to lead back and to leave to its own devices on the fimt patch of 
flat wing-ground we could find, till our Mongole should return to the TsaidPm. 
From the Tseidam, which wae enveloped in a yellowish-grey ham of dust, 6 

piercing wind was blowin@; and the temperature wae 5)e. Fleecy bite of mist, 
becoming detached from the remainder, m e r e d  amongst the higher peaks, and 
turning into black, leeden clouds, every now and again buret into eleet. Towards 
Tibet tho weather looked most forbidding. The sky wea overorrst, and the dark yellow 
hilltops, buried in the clondq hed the nppearanoe of being wrapped in cotton-WOOL 
Near the summit no animal life wae visible, and mch vegetation ae grew eecmed 
benumbed with cold. I t  was only when we descended on the southern side of the 
range that we came upon a stream, free from ice, whose green banks were a relief 
to look upon. Here we found quantities of wild-yak bones, and from their enormoue 
size i t  wt~ evident that the animels were unusually large. We were not fortunate 
enough to come soroes any of these beaets, though receut  trace^ of a large herd on 
the mft clay mil clearly pointed to their frequenting the locality. In the course 
of the day we mw a bear, ae well aa a small dock of wild goab or sheep. 

The following morning we found it  fairly cold at  our camp at  Sham-beilcbir, the 
thermometer showing the minimum temperature at numet had been 13.5O below cero. 
The stream had dried up, leaving a glistening icy onurt behind it, but nevertheless, 
after an hour or two the rays of the nouthern sun began to warm ua The onward 
path lay in a south-wmterly direction towards the Alyk-nor lake, which feeds 
a streem of the name name that flowa eastwarde till its junction with the Egrai-gol. 
On climbing the next ridge we sew a large valley, and c l m  to us a wide strip of 
water shining in the sun. A little later the lake iteelf came into view, and beyond it, 
in  the grey dietance, the Burla-Abgai hills. In the sooth-east stood out the Amnen- 
kor range of mountains. These, like the Burkhan-Buddha, which we had just 
crossed, had a covering of snow on the summit. In  addition to thew principl rangee, 
there were quentitiee of d e r  hills running sway to the south and filling in the 
whole distance to Tibet, which here had an average height of 18,000 to 15,000 feet. 

After a couple of h o w  we reached the north-eoet shore of the Alyk-nor, where 
we selooted a mft green patch of ground on which to encamp. Measrs. E(armskoff 
and Laduigin, taking advantage of the fine weather on the drst day &ay 28), 
went out on the lake in our h t  to aecertain its depth. The greateat depth WEB 

15 eajene by the steep bank at  the southern end, the shallowest part being off the 
low bank at  the northern end. From the northern shore the lake became graduallp 
deeper for some 7 or 8 verets, and only when within a verst of the southern bmk 
did it  suddenly become shallower again. 

The men went out to shoot a n t e l o p  (Panthobpa Hodgaoni and Procup.0 
picticado), which were to be wen grazing here and there in the wide valley. A 
herd of wild aems (Asinus kiang) were wen sorow the stream oppoeite our uunp, 
and on the other bank of the lake was a large herd of wild yaks. The fabulous 
quantity of wild mammala to be found everywhere in north-east Tibet can be 
accounted for by the almost complete abeence of their worst enemy--. 
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Birds, both swimming and wading, soon made their presence on the lake known 
in the profound silence of the evening. @reg Indian geese, ducks, divers, pintail, 
redbill, crested mudsuckers (Sternu hirundo), handsome widgeon, egret,, plover 
(Charagriiw Mongolicus), red-legged water-hens (Totanun Calidrie), sandpiper 
(Tringa Temminckit2, and black-necked cranes (Urn nigriwl2is). Close to the 
shoree of the lake or on the stream we found the long-tailed eagle, fish-hawks, 
falcons, black-eared kites, ravem, larke, jays, Gnche~ (Pyrgilauda tvjcollie and 
Onydtoepiza Taczanowekii), swallows, and a few others. 

On the second day of our halt by the Alyk-nor, I set out early in the morning 
to make a rough sketch of the lake, taking with me Badmajapoff and Badukshmoff, 
ae well aa one of the Mongols. We all rode, carrying only what wss necessary 
for a shooting trip on our saddlea--a teapot, cups, and a few eatables. The weather 
was glorious--calm and clear. The sky above ww marvellouely blue, and we wuld, 
thanks to the transparency of the air, make out distinctly the most distant object8 
in the valley. The lowlying shore along which we at  first rode wss uniform in shape. 
Sand-banks projected from the water, forming islands, which served ss an ssylum 
for the birds. In places we came upon springs, fringed with green, on which wild 
assea and antalope were feeding. But what interested us moet were the beam, 
whose freah tracks had been noticeable ss soon an we left camp. They had 
apparently passed the night on the higher ground, moving down at  daybreak to the 
shore along which we were riding. While I wae busily employed trying to sketch 
the banks and put in the shade of colour on the top of the water, ss well as to 
sketch the b i d  swimming about on it, my compauions amused themselves 
watching the various herds of snimnla wandering by the shore. The bears were 
soon dghted, and we wuld with the naked eye w i l y  distinguish the powerful 
build of the male compared with smaller dimensions of hie mate. NOW that they 
wen, in our path, the temptstion to go after them wee irresistible. AE we got 
nearer we saw that they were playing, and that it  would consequently be easy to 
get close enough for a shot at them. 

Leaving the poniw, Badmajapoff and I went after them with the cunning of 
experienced huntere. Not a sound disturbed the deathly stillness of the morning 
air. Dust, raised by a footfall, fell whence it had risen, and there wee no reason to 
fear that our quarry would scent us. When, however, we reached the patch of level 
ground on which they were disporting themselves, we were at  once yerceived. 
Bruin instantly stopped playing, and, raining himself on his haunches, looked 
intently in our direction. His mate shuffled up to him, equally alarmed. For the 
moment they might have been statues, but quickly arranging which animal each 
was to take, we fired sirnultaueously. My hruin fell heavily on the sward, while 
the she-bear appeared to do the same; but quickly getting up, she almost un- 
noticeably slipped off the green and disappeared. When we came up to the other- 
the dead bear-she had already gone some distance, but with the glasses we wuld 
make out her quick shuffling gait and occasional halts, as the poor Skightened beast 
looked back in our direction. My companion mourned her encape, but I endeavoured 
to console him by ~aying that in the future nlonths he would have many a chance 
of correcting his mistake and proving us his marksmanship. 

Having skinned our victim and fastened his coat to one of our aaddlea, we were 
ready to move on, when suddenly I caught sight of another large old bear coming 
quietly towards us from aneighbouring marsh. While I wae wondering what was 
best to be done, he came closer and closer, as if purposely ~ n ~ k i n g  for ue, until 
he was within 400 paces. Slipping off my pony, I quickly went to meet him, and 
when within about 120 paces, dropped him like a log with a couple of bullets from 
my Berdan .rifle. His skin, like that of thc firet, was in excellent condition, so 
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we lost no time in removing it. Inside him we found some eggs, probably those 
of birde whose neeta he had pillaged in the marrh. The stomach of the first bruin, 
which I had killed in the middle of his game of play, h d  been quite empty. 

Having tied the second skin to one of the eaddleq we lost no time in pnehing 
on towaras the foot of a small hill, Tologinin by name, where by the bank of a 
clear running stream, flowing from a north-westerly d i i t i o n  into the Alyk-nor, 
we called a temporary halt. With the dry wood and gram around us, we noon 
had a nice fire buruing, on which we roasted meat and boded water for tea. Our 
apptites that morning were indeed to be envied, for we w m  ae hungry as the 
proverbii hunter. The ponies we let 10008, and they revelled in the green pasture 
land. The weather wlvl perfectly glorious. Not a cloud waa to be seen in the pure 
blue sky, and the mys of the sun, now high in the heavenq were pempt ib ly  
warmer. Lying on my back on the soft velvety gmea, I gazed upwards into t h e  
wo~~derfully azure sky, and high above me in the blue I could dietinguish wandering 
birds of prq-vulturep-from whose sharp eyes the of our victima had 
not long escaped. Theee rovers of the air moved towards the direotion of the i r  
booty, and then swooped downwarde like veritable bombe. Taking up my g b e e ~ ,  
I looked at  the place where we had left the dead beam, and eaw a wild ME oome 
up to one of them, walk round if and then, stopping with his head erect M if 
suspecting eomethiog, suddenly dash off at full speed. l'he feathered 808veng~1'~ 
were still moving towards one central po in t the i r  booty-where a gloriow k t  
awaited them. 

After finishing their tea, my companions set to work improving the s k i  by 
scraping off the thick fatty tiesuq* which, as we threw them aside, served to 
entice one of the white vultures. I t  swooped down quite cloee to us; but for its 
daring impudence thii winged robber forfeited ite life, being bowled over by a 
bullet from one of our military " three-line " ri0m. Ib plumage was so beautifd 
that we kept it  for our colleotioo, Later we continued our journey round the We, 
keeping for aa long aa poeeible 01088 to the &om. The weatern end wan much 
intereected by small stream f.lling into the lake and forming between them p o n h  
and pole, which made movement both dmcult and slow. Avoiding a bog, we 
got on to what was evidently an animal track, windii about on grad mil  
and gradually, almoet imperceptibly rising, brioging ue on to the high ahom of the 
lake, whence we could see the valley lying before us in all its beauty. On the 
glietening surface of the water the huge peaka of the Burkhan Buddha were 
reflected as if in a looking-glaee. 

Having killed some ehore swallows (Cotils riprib) which were flying over the 
rocky shore, we continued on our way. Shortly afterwards we saw a herd of wild 
aeeea coming towards ue from the near hille, and they were brave enough to 
approach within 6fty paca of us. I studied them intently through my glPsses, 
but in their large deep eyee could detect no sign of far--only curiosity. How- 
ever, we were obliged to push on, and aa we moved forward they a t  once tooh fright. 
They raised their heads high, snorted loudly, and then turning round quiokly 
galloped off, kicking at  one another as they went. When on the move the wild 
ass carries his head proudly a t ,  and wavee his short tail from eide to dde. On 
our way to camp by the eaetern shore of the lake we peseed a great number 
of them, and in addition eeveral antelopea, whom beautiful shape and graceful 
build, the size and carriage of their horns, aa well aa their quick and carious gait, 
called forth remark0 of admiration and eetonishment from my young companions. 

It ie only poesiblc to skin a n i d s  roughly when out rhooting; the actual o ledog  
and curing of trophies is done in camp. 
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We were rn budy ompied in watching the variow animnls that we imperceptibly 
approaohed our camp, to:the eeet of which (and on the leR bank of the atream) 
Ivanoff and some of the omaokn were waiting to ahow ue the best omsing. A 
few more minutes and we were in. With splendid appetites we tackled the 
mutton d drank our tea, deaoribiig to the others what we had aeen and dona 

The Alyk-nor lies in an open valley, bounded to the north by the Burkhan- 
Buddha w e ,  and to the muth by the Under-Kuku hills. Although newly 40 
vents in ciroumferenos, thie freah-water basin ~eeme comparatively emall, owing to 
the gigantic ecale of its surroundings-the Tibetan mounteina Its height above 
the am ia 13,370 feet. Its greatest length, which ie by the lowlying ahore at the 
north and, is 16 verste. Its other meeeummente have been already given. The 
oolour on the top of the water was very variable, depending on the condition of the 
eu r fw  and the light. If the water were calm, the muface smooth, and the sky 
oloudleas, the lake seemed steely-blue. Under opposite conditiom its oolour waa 
monotonously grey, varied only by oocesional dark l a d e a  

Ae re@ iohthyological fauna, the lake could boast of but few varieties, 
though it was literally arammed with fish. The great quantity of them, as well as 
in all the U e e ,  rivers, and rtreams of Tibet, is undoubtedly due to these wabm 
having probably never been fiahed sin- the beginning of the world. We kept the 
following epecimem from the Alyk-nor for our collection : Mkpygopsir thermalis, 
&h mdwunthur and aphw (Nemachilw Kungs~onur, N. Cr-), of which, 
w r d i n g  to Prof. A. M. Inkoylsky, of the Kharkoff University, the latter ie a 
new epeoiea. 

The fortmhom of the lake were covered with a greaey vegehtion. The low- 
lying ground waa dotted with green patches, on which were small reedq blue and . - -  

yellow irir, primula, and mumuma; and amongst them the oommon ahrubr 
(Myrkwia Prost&) so t y p i d  of Tibet. The flore to be found on the 
northern shore of the U e  were rioher and more varied. In a rtony nullah 
oloae under the hill we came aom orimeon milk-vetoh (Artrogdw roytnropw), 
while here and there WM sw&srnelling stock (Chirentliw), and in the 
narrower clefta under the CUTE were more of the common ehrub (MyrioMia 
proahfa). Their leaves appeared paralyzed with the frat ,  and broke off the 
moment oue touched them. Amongat them the pedicularis wan struggling to come 
into flower. Near the myrioaria, aa if thrown there, was the green roee ( S a w m ) ,  
of whioh some of the preceding year's tall b d e a  were atill in flower. On the top 
of the steep c l i i  wm the corydalie, and lower down the euphorbia A somewhat 
l e a  common plant waa the PrescwkkCa tangutha with yellow petals, and growing 
on the dry clmy dopes were wild tea bushes and eurotia. 

The atrenm Alyk-noring-gol, flowing out of the north-east comer of the Alyk-nor, 
rnne in an almost wwbtrwlset direction, wrrwponding to the trend of the hills 
end the valley which they enolose. At first narrow and of a yellowirh olayey 
oolour, thia stream ae it moves eestwarde widens and becomes claw from the rapid 
silvery watem of the br00he tumbling into it from the neighbouring h e n - k o r  
range, which is the weetern prolongation of the st i l l  larger range him-maohin 
(" Grey-headed Grandfather '3. The length of thie stream till its junotion with the 
Egrai-go1 (on the left bank) is about 80 verste, and the force of its ourremt waa 
fairly strong. 

The Alyk-noring-go1 valley, narrowing in plaoecl to a width of five verets, and in 
others opening to nearly double that width, is rich in pa twe land, and d o &  ample 

for wild animale. The Toaidam Mongol8 go there every year to hunt wild 
aeaeg antelopes, and wild The vegetation at the lower end of the valley is 
little ditr-t to that by the lake. The further we p d e d  wtwards the grerrter 
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quantitien of stntice, Pmscwlskia tanyuiiarr, and ervotia were visible; along the 
stream rieing in the h e n - k o r  Hyppopha rhumnocnocdes, Potcntilla fruticosa were 
abundant. Amongst the yellow and lilac-oolonred uie mentioned above was the 
I r M  tigrido, which eventually took its place. This had large beautiful flowers. By 
the marshy edgee of pools we found Ladotis, and a little higher The*mopsis dpim. 
Here and there was the Myrieariaprostratu, but it was more BOP~OB than formerly, 
and consequently finer. There was also the greenish-yellow dipper, the small low- 
growiog ephedra and the Lauiagtostis splendcua ; the latter we found along the 
sides of the valley close to the hilla. Amongat the Hyppopha rhamnoides grew 
clematia (CIematis Orientalis) and the tiny sweetsmelling honeysuckle ( h i m ) ,  
and along the branch streams rhubarb (Rheum spicrYorms). Under the hill on the  
southern side of the Burkhan-Buddha raoge there were quantities of etook (Chimn- 
thw) with yellow and reddieh-brown flowre, deeply rooted amongst the stones. 
By the marshes along the northern foot of the Amnen-kor varioue kinds of herbs 
and other grassy plant0 were growing, among which wae the primula and golden- 
yellow bachelor's button (Ranunculun). 

At the confluence of the Alyk-noring-go1 and the Egrai-go1 we met for the first 
time the nomad Tanguts belonging to the Aimak Rangan. They were living i n  6 

small number of" banuiks," called by the Tibetans " banags." 
After traversing almost the entire length of the Alyk-noring-go1 valley, we left i t  

near the Kuku-bulak (spring), entering one of the northern nullaha of the Amnan- 
kor, which we were obliged to croes m M to be able to proceed on our journey eouth. 
At first this nullah w m e d  quite attrsotive, but as we moved up it the view became 
wilder, the seoent stonier, steeper, and narrower; even the path was mmetimes 
invisible, end before we had been on it  long, Jeroy--one of the Mongols who WM 

invaluable as a shepherd in charge of our a n i d ,  though worthless as e guide, for 
which parpow he had been given to us by Baron deaaaak-wan, to our disgnst, 
obliged to confess his ignomce as to the road. As soon as I heard thia I ordered 
him to proceed in rear, and trusted to my own instincts and the knowledge which I 
had acquired in my prolonged wandering8 to enable me to gnide the party. 

The fimt day of our stay. in the bmnen-kor hills, June 6, WM re&rkable 
for tho great cold, coupled with the quantity of snow which fell in great heavy 
flakes from early morning till noon, covering the ground with a thick layer more 
than a foot deep. As we slowly aecended, the feathered inhabitants of the higher 
hills-mountain finches (Leuwsticte hmna.!upygia)-flew down the centre of the 
nullah, and with shrill cries croeeed from one side to the other, now and then 
settling close to the'passing caravan. Amidst the noise of their cries I soon heard 
others-sweet, delicate, soft sounds-quite new to me, and which at once attracted 
my attention. After a few minutes I was astonished to see on the newest rocks, ae 
well as on the grass-covered slopes, some very beautiful bids  which it  was not 
difficult to recognize as the Leueostiete Robwowskii, discovered on the late 
Prjevalsky's lavt journey in the Burkhan-Buddha mountains, and which I had for 
eome time hoped to wme across in this part of the Tibetan hills. M. Prjevalsky'~ 
expedition succeeded in securing only one specimen of this bird, in spite of making 
a special trip in order to try and get a hen bird (they had already got a cock). And 
here, sixteen years later, I again saw them, both single birds as well as in coveys, 
amongnt which were both the red malea and the smaller grey femalea At first I 
only gazed at  them longingly from afar, but within half an hour I was holding two 
dead birda in my hand, and involuntarily I remembered our celt brated ornithologist 
V. L. Bianky, who on saying good-bye to me had expressed the hope that I would 
secure a specimen of this bird, describing the grey colour, which was then more or 
l e ~  a guess. From the speuimens in the Zoological M w u m  of the Imperial 
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Academy of Science, theabove-mentioned mologiet hae been able now to recognize a 
new species, the Koalowia (Kod& Bobororcskii). 

Delighted at  getbing such valuable trophieg I had quite forgotten the unpleasant- 
ness of the weather. I t  was now mid-day. The snow was no longer falling, but 
the brilliant glare of the glittering snow in the sun hurt our eyes. As the khainike 
were tired and our yaks required a rest, we were obliged to halt and eaee them for a 
time of their heavy loads. The neighbouring rocky peaks, towering above the 
ridge, a t  timen mere visible, and again at timea were hidden from our view by the 
moving olouds which wandered picturesquely amongst the mountains. After rather 
a steep ascent we reached the stony, razor-like ridge. The heavy snow which had 
fallen, though making movement difficult, enabled us to follow the zigsags, and we at  
last reaohed the centre of the paes-height 15,990 feet. The highest peak was some 
700 or 1000 feet above it. On neither side ofthe pass wns there any view to be had. 
To tho north it  was mowing heavily. To the south waa another range of hilla. 
As this route is never used by natives, the path we followed must have been 
made by animals-wild yaks and asses. The descent down tho northern side 
of thin nameless pass waa steeper than the m n t ,  and me were therefore all tho 
sooner at the grassy bottom of tho nullah, though obliged to lead esch of the 
bulls eo aa to prevent them slipping. When darkness came on we decided to bivouac 
where we were, and we were then able to rest after all the dieoomforta of the day. 
We were so worn out that a bear, coming almost into o w  bivouac like an 
unexpected guest, wae allowed to depart of hi own free will. Taking every 
advantage of his luck, he proceeded along the bottom of the nullah, from bottom to 
top, and, passing an overhanging rock, leinurely stood up on his h i d  paws and c a r s  
fully wratched his back against the rugged projecting boulder. 

Next morning, proceeding downwards: along the nullah and gradually inclining 
to the north, we reached a pretty piece of ground enmounded by roch dotted with. 
shrubs, and close to rich gmeland, which enabled m to halt four days with the 
greatmt benefit to onr animals. From here t60 expeditime were made, one by 
myself to reconnoitre the pass leading over the principal range to tbe eouth, the 
other by ICaenakoff to the north, in order to buy some transport bulls from the 
nomad Tanguta, and, if poseible, to pnxrun, a reliable guide. Laduigin and 
Tdeshoff scoured the neighbouring rocke in search of specimene for their collections. 

Early on June 9 Kaenakoff and I leR camp almost simultaneously. At firat I 
followed the same nullah by which we had arrived, but after a little got into a 
steeper one leading towardr the summit of the eonthern range. As a'rule I pre- 
ferred riding to walking, and rur we went along I carefully scanned the rocks and 
the g r w  patches between them for life and flowers. Muskdeer were to be Been 
grazing, but they scampered off over the rocks aa soon aa they noticed us. A little 
further on we saw a herd of wild a m  down in the valley, while high above the 
hills we now and again saw the ubiquitous vultures. The sun roae rluggishly, 
little by little lighting up the side nullabe, and inekad of silvery hoar froat the 
grass wss covered with glittering drops of dew. Hopping about on the bouldera 
were large handsome mountain finches ( P ~ h o s p i z a  longirostris), CarpaEacus rubi- 
c i l l d s ,  Accentol* fulvarcem, A. t u b e c n l o ~ ,  and other small birdr, brightening 
the summer morning with their songs. 

As me neared the pses w e  came across a red bear, which was so occupied with 
his own affairs that he never perceived me coming up to him till a couple of bulleta 
laid him low. The eound of the shota echoing loudly among the rocks quickly 
attracted the villturee, who from the near crag8 had been watching our movements. 
My companions on this expedition were Jarkoy and Dadai. Having skinned- the 
bear and tied the trophy to one of the ponies, we were about to proceed on our 
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journey when a vulture m@ dowo so claw to me that I had to rlnp him, hia 
body falling close to that of the bear. Ar soon ae I fired all hie wingod o o m ~ m r  
flew up from the rockq and, circling'over the dead bodlss, settled w i n  in their 
former placea But I was surprised to notice that even when we had proceeded 
some d i c e  they atill refmined from approaching the dead bodies. Meanwhile 
we had neared the peea The snake-like path wound about the steep slope urd 
croawd on to more ~coeeeible ground, where we saw our pretty friends the finches 
(Koslowia Boborow6ki$3, and halting for a few momenta 1 shot a couple of them. 
Another half-hour and we had climbed to the top of the pam, whence we eagerly 
scanned the broad horizon to the eouth. In front of ue wsa a t y p a l  Tibetan hill, 
down which the descent wae considerably steeper than the m n t  which we had just 
made., and almcet in the centre of the panorsma before ue, gl iehing amongst the 
greenish-yellow velvety foothilln, lay the watery expanee of the Oring-nor. Beyond 
thii fairly large lake, in the blueish distance, rose the wall-like ridge of mow-capped 
mountains whioh give birth to the Yellow and Blue rivers. The rarefied air wee 
remarkably transp&ent, so much so ae to mislead un with regard to the distance of 
the lake, whoee ehorea we oould so clearly see. For long I was uneble to tear 
myeelf away from thk wonderful picture, presenting eo striking a contrast to the 
view on the northern side, where the ground fell away in precipitona wild-looking 
gorges divided by sharpridged spura 

Being sufficiently astided with our knowledge of the road, and after fixing t h e  
height of the psss ~s 15,780 feet, we commenced ta retrace our s t e p  along the 1 
morning's path, r i m  about across the narrow s t r ip  of mow lying on the 
northern side of the hill. Soon, on a projecting rock, I eaw a eeoond red bear, 
smaller hut dmilsr to that which I hrrd killed earlier in the day. They were 
evidently a pair, and thin wau now the widowed female marching for her rmrta, b u t  
she wss wise in time, and so avoided following him on his unltnown distant journey. 
On the moi~ t  edgea of green plots we were again lucky in securing specimens of the 
mountain b c h w ,  which were on t h b  occasion together with the hueortide hmu- ~ 
topygiu Proceeding on to where the dead bruin lay, we found, to our surprim, 
that the body had not been touched by the vultures, which had now collected 
in countless numbem. The reason was, doubtleae, the presenca of the dead bid 
lying dongaide; so to see what would happen, we amused o u d v e a  by removing ita 
body some hundred pacee, when we were rewarded by seeing ita companions 
immediately swoop down one after another on to the dead bear and commence 
their fesst.' Fighting over the body, those huge birde attacked each other with 
beak, talon, and wing, filling the air with their curious discordant criea To dis- 
mount and fire into the brown of them with my " three-line rifle " was the work of 
a moment, whereupon away they flew, with the exmption of six, which had 
breathed their laat. Of the bear little remained. Takiig home for our collection a 
pair of the beet specimen8 of this Gyps himalayensis, we finished our sport for the 
day, and, as the sun had already nunk below the horizon, we made tracb M quickly 
ee possible for camp. 

Kmnakoff had Plready returned with some nomad Tanguts, from whom he bad 
luckily been able to purchaae three trensport hulls and eome butter. We gave 
them two of the most tired of our khainikg which we hoped to be able $pi& up  
again at  the Teaidam on our return journey, and we pemuaded one of them, who 
prof& intimate knowledge of the neighbourhood, to accompany us aa a guide. 
In the course of conversation with him regarding the route, I learned that the paes 
which I had discovered war, really one of the best over the Amnen-kor range,+ 

-- 
Some 10 verata to the &at of the pass which we o r d  in another, called the 

Kare-gol, whioh t equally ~ooeueible'. 
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leading into the valley of the Hwang-Ho, or Ma-chu river, aa it is celled by tbe 
Tibetans. I t  is a h  known as the Yellow river. 

The Amnen-kor range, M baa been said above, is the woetern continuation 
of the Amne-machi. In length about 100 vemts from west to east, and in breadth 
about 30 vemta, this range consiets towards the west of two chains of peak% tower- 
ing among the eternal snows. We determined the level of the snow-line here as 
about 16,170 feet above the aea. From the Tibetan side we only were able to nee 
these lofty snow-capped peaks on the western half of the above range. Qenerally 
speaking, the Amnen-kor appears much less imposing from the south than from the ' 

north. The northern slopes of the Amnen-kor, being usually under snow, feed a 
number of m a l l  streams belonging to the Tsaidam hasin. The southern side gives 
rise to one or two, whose waters fall into the Hwang-EIo, which itself runs into the 
Pacific ocean. With regard to the inde6nib expression "one or two," I should 
mention that one etream waa reconnoitred by us, and is accordingly shown on the 
map. I t  rises in the western and higher part of the Amnen-kor, and, en  route to the 
Yellow river, receives on i t -  left bank several atream, which flow from the nullahs 
further east. AE the eastern portion of the Amnen-kor is still unknown, one can 
only guesa aa to the existence of other streams. The flora and fauna of this range 
are, generally spenking, much the same aa those on the mow northern portion of 
the Burkhan-Buddha. 

(To be continued.) 

EXPERIMENTS ON TEE TRANSPORTING POWER OF SEA 
CURRENTS.. 

By Dr. JOHN S. OWENS. 

THE great differences of opinion which exist as to the relative importance of wave 
and current action in moving material upon the foreshore or sea-bed show the 
necessity for eome experimental investigation of the subject. I t  is one of great 
importance in connection with the study of coast erosion, and, furthermore, it is one 
which is beset with many difficulties and pitfalls. 

The experiments about to bb described, while only touching the fringe of the 
subject, will, I hope, give rise to some disussion fiom which valuable information 
may be obtained; and aa the matter is one pre-eminently suited for research, the 
opinion of the members upon the lines along which thia should run will be valuable. 
These experiments were made lmt August, on the coast of tl:e Wash, near Holme, 
Norfolk, where there is a fine stretch of sands exposed at low water ; and, owing to 
tho existence of severnl large pools or swills left by the receding tide, currents of 
varying velocities could be obtained near tlie outlets of these pools into the wa. I 
wi~hed, in the firet place, to find out, by actual trial on a natural bed, what sized 
stones a current of a certain velocity could move. 

The method adopted was as followd : Having procured and numbered a series of 
flint stones ranging in size from half an inch to 6 inche~ in dinmeter, I found 
a suitable current, and placed these stone3 one by one on the bottom over which the 
current wan flowing, until the size was found which the current was just able 
to move, the next size above being refueetl ; the number of the stone waa then noted. 
Tlie next step was to measure the velocity of tlle current. Thi9 was done by driving 
two stakes into the bed a measured distance apart, and timing thc travel of a float 
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between. I t  was possible to get the velocity with great muracy by thin method, 
the observation being repeated several tirnes as a check. ,The m u l b  of these 
observations are set forth i11 the accompanying table. 

During the course of the experiments several curious p in t s  becsme apparent, 
the most notawo:thy, perhap, being the extraordinary governing power which sand 
excrci~oti when present in any quantity. The ordinary sand of the seashore com- 
menced to move under the infl~ience of a current of 0'85 f.ps., the movement being 
in tile form of the well-known sand ripples; a t  all velocities up to 2'5 f.p.~. these 
ripples remained well markcd, but a t  about the latter velocity they were always 
awept away, ant1 sand movement continued in a smooth sheet along the bottom, the 
rate of thc movement being ~uddenly and very greatly accelerated. So, then, 
between 0.85 and 2.5 f.p.8. ripple-marks on a sandy bottom remain well marked. 
Now, turning to the table, it will be seen that as long aa such ripple-marks existed 
on bhe bottom, the movement of each stone was arrested in the hollows of the 
ripples; thnt is, although the current was strong enough to move a e h e  on a 
smooth sandy bottom, it was not able to lift it out of the trough beween two emd- 
ripples, hence the stones invariably stopped there. A current, therefore, of say 
2 f.p.s., which had force enough to move a stone of nearly 2 inches diameter, 
was preveot:d fron~ doing so, except for a very short distance, by the ripple-marks. 
The first instance of continuous movement recorded in the table occurred a t  
2.5 f.p.s., when the sand was moving in a continuous sheet and all ripples had been 
swept away. I t  would thus appear that where sand existe in quantity, a11 
currents, up to 2.6 f.p.8. or 1.7 mile per hour, are ineffectual in moving shingle, 
whereas at about 2.5 f.p.s. the current er~ddenly acquires the power of moving 
stones up to nearly 3 inchcr in diameter over a enndy bottom. 

The preeence of even slight hollows or irregularities in the bottom, or of large 
flab upon the stone, had always a great influence upon the transporting power of 
the current. The effect of either of these wns always to amat the movement of 
the stone, unlese the velocity of the current wee greatly in excess of that required 
to move i t ;  ~ u d  if the bottom was sandy, such stoppage invariably resulted in 
a gradual sinking and buryir~g of the stone in the snndy bottom, so thnt, shonld 
the current subsequently increase in velocity, i t  could not dislodge the stone until 
the sand had been swept away. The inference which this appears to justify is that, 
since the =-bottom ie nearly always irregular, and stones are soldom perfect 
spheres, the effect of currents alone, unless of exceptional velocity, is chiefly limited 
to the transport of fine matter, such as sand and mud. 

The above conclusion is further supported by some other facts rhich came 
to light. Referring to experiment No. 4 on the table, it will be noted that the 
bottom over which a stone of 1.9 inch diameter was rolled by the current con- 
sisted of fine shingle of a quartor to half an inch diameter at rest. This is curious, 
for here we have a current moving a stone nearly 2 inches in diameter, but unable 
to move shingle one quarter inch in diameter. 

Again, referring to experiment No. 13, where a stone about 5 inches diameter 
wnu rolled over a sandy bottom. I threw into this current about 6 lbs. of 
fine fihingle, an4 it remnined for some time in a heap on the bottom, prticles 
moving away at  intervals from the dgcs, and eventually most of it wau buried 
in the sand and remained there. I t  is clear, therefore, t l~a t  here ie another compli- 
cating feature : From the movement of shingle particles over a smooth bottom, we 
cannot infer thnt the esnle current would nlovc the n from a mass of similar 
particles. Each particle derives support from its neighbonrs, and, furthor, i t  is 
glleltered from the full force of the current ; in fact, the patch of shingle behaves 
somewhat like a very thin flat eingle stone lying upon the bottom. 



. TABLE 
Orvr~o  S m  OF PUNT STONE ,MOVED BY A CUBRENT OF Su-WATER. - 

SO. 1 of bottom. ; :2Len I-- - -. 

I I Mlles per Feet per 
I I hour. -6 
I - - 1  - - 1  - -I 

2 / Rippled nand ... i 2 ' 0.92 i 1.35 
3 1 Rippled sand, eoft ... ' 3 1 1.20 1 116 
4 I Fine shingle, )" to&" 1 3 1.36 / 2.00 

I I 
I 

Rippled sand, very 5 1.50 220 

u d  moving in 31 , 1.70 1 2.50 
a sheet, not rippled I 

7 Sand moving in a 3 1 1.84 1 2.7 I aheet, not rippled I I I 
8 1 very smooth, slippery 1 3 j ,, ,, 

I clay I I I 

9 sand moving in a i 5 1 ;, ., 
1 sheet, not rippled 

10 1 Smooth peat ... ... 1 3 ( 2.04 1 3-00 

1 I I 1 
11 h h d  moving in a 3 / 2-18 ' DM 

I sheet, no rippler ... 
12 Ditto ... ... ... ! 6 1 2.25 3.30 

13 , Ditto ... ... 3.50 
I ---- - 

Irregular onbe 

Ditb  
Xearly epherial 
Slightly flattened 

sphere 

Irregular rphere 

Ditto 

Ditto 

Ditto 

Irregular oval 

Ditto 

Irregular ephere 

h g u l a r .  with 
large flat fsoes 

Ditto 

I 
x.tnre of worion of dm.  

- -~ - -- I _  _ _ - _  -. 

i 
0.5 ' 0.0156 I 0.80 @025 ! R o b g ,  ~toppsd (I ~ O ~ ~ O W B  

I of ripples. I 0.33 0.028 1 Ditto. 

1-9 1 0.36 
~ I I  5 I I ~ I I ~  1 i r 4  lowiubottom. I H1lin:Iv nn hottomat reat. 

220 058 Rolling, etnpyad e d  time ; in hollows of ripples. 
285 1.15 , Rolling, motion stead J and 

continuous. 
, I ., 3-30 1 1.79 1 Ditto. 

I ,. I ,, I The largest rtone moved by 
" I 

I I  sliding, all the smaller 
1 stones rolled along. 

35:nd 1 2-44 1 ,, ,, , Bolling, aontinuous. 

i ,, I 4-20 1 sio I Rolling, mtinuous; atone 
I not covered by rater. I t  

I was largest to hand ; CUP 
rent would more lerger 
stone. 

2 8  1.2 
I 

7.5 long, F.88 (95 ! 006 Rolled rhort dirtanca of 1 
4.2 x 3.8 I or 2 feet, then atopped on 

in I , a Bat and gradnally sank 
diameter in s a ~ ~ d .  

,, j ,, 5.50 : 8.31 , Ditto. 



418 EXPEBIKENTS' ON TBAXBPOBTINO POWEB OF B E 4  OWRENTB. 

An it is with the tmneport of large masees of material we are chiefly concerned, 
here again appears a reason for thinking that, as a rule, currenta alone are ineffective 
in moving shingle or larger stones, and their action chiefly limited to the transport 
of eand and mud. 

As to the method by which a stone is moved by a current, in practically all 
casea the stone wea rolled over the bottom and not dragged along. The only excep- 
tions to thir rule were one w e  of a stone on a very rmooth slippery bottom, made 
so artificially ; aud the other, that of stones having strands of eeaweed attached-the 
streamor of we@. preceded the stone and prevented it from rolling. I tried a series 
of flat stones, having the lnrgest diameter from 2-54 to 3.26 times the smaller, and 
in all casen they tumbled over and over in the current, when it wnn strong enough 
to move them. 

While making this experiment, I noticed a curious thing. On throwing one of 
these stones into a swift current flowing over a smooth peabbed, i t  rolled irregtilarly 
for a moment or so, and then got up on its edge and was carried off by the current roll- 
ing along like a wheel ; I then tried another, throwing it in an before, and it behaved 
in exactly the anme way; and similarly with the remainder of the ttona*, about a 
dozen in all-every one, without exception, got up on its edge and rolled away like 
a hoop. A11 thew stones were disc-ahaped, and this appear0 to be the normal 
method of travel of ouch flat diw-like stonee when pcrseing over a smooth, hard 
bottom. 

Turning now to the theory of impaat and traneport by a current, it may be 
stated briefly that the diameter of a particle, of higher specific gravity than water, 
which a current can move varies directly ar the square of the velocity of the current 
and invemely ne the density in water of the particle moved. Since the weight of 
the pebble or stone variee aa the cube of ita diameter, it follows that the weight of 
stone which a current can move varies as the sixth power of the velocity of the 
current. Thua a current of 2 f.p.8. will be able to move particlea four timea the 
siee and sixty-four timea the weight which a current of 1 f.p.0. can move. A slight 
in- in velocity may therefore produce effecte out of all proportion to what would 
be expected. 

I have worked out upon theaa lines the following formula, which gives approxi- 
mately the size of stone which a current of a given velocity can move :- 

When d represent8 the diameter in inohes of the particle, 
W ,, ,, weight of a cubio foot in pounds, 
V ,, ,, velocity of current in feet per eewnd, 

then, for the ordinary partly rounded pebble lying on a smooth bottom- 

45v2 a = ------ va - 64, or fur flints = -- 
2.2 

and the weight in pounds will be, if of flint, approximately 0-05d3. 
There are certain variable factors which make it impoesible to flnd an abeolutely 

correct formula to suit all caws ; such ere the nature of, and amount of friction on, 
the bottom, and the shape of the stone; but the above gives fairly accurate results. 
Inclnded in the table, for comparison, are two columns showing the theoretical 
diameters and weights of the particles which each current could move, according to 
the above formulm. The accompanying diagram gives also the theoretical curva 
of weights and diameters h i d e  the actual. I t  will be seen that there is no dis- 
crepancy which cannot be explained by the great variation in the conditions under 
which each experiment was carried out. 

Returniug now to the movement of sand. The fimt sign of movement in eand 
lying in a mass on the bottom became apparent at about C.86 f.p.9.; now, if we 



apply the formula to tInd the velooity required to move each grain singly, as in the 
cam of the stones experimented with, and taking the diameter of the a n d - p i n s  as 
one-fiftieth of an inch, which they certainly did not exceed, we find that a velocity 
of 0.21 f.ps. is sufficient. I hnve no experiment to check thb by, but believe it is 
fairly correct. 

Again, turning to experiment 13, where a current of 3.3 f.p.a. was not quite 
capable of moving fine a h i e  of quarter to half an inch diameter, thrown in in 
a heap. The velocity required to move grains of this diameter singly ie about 
0.9 f.p.8. 

Wdght f b m  fbrmulr -.-.-. --.- 
Di-tar . . -,-,-,-,+ 

IWllght h r n  wperimenb - 
D i ~ l m r  . . -I------ 

Velocity o f  Current in fbst p e r - m d .  
L 

I t  will now be noticed that in both cases the velocity required to move the 
grains when in the mass wee about four times that required to move them singly. 
I t  ia not suggested that this ratio holds good for all sizw of particles, but it  
shows roughly the great influence of the grouping and locking of the particles 
together. 

Considering all the points mentioned, it  would seem that on the whole we must 
regard ware action as being more important than current action an an erosive 
agency. The correct view of the matter is doubtless that which keeps in sight the 
constant interaction of these two agencies-tbe waves being more effective in moving 
the larger particlea of shingle and stones, owing to their sudden and violent action ; 
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and the currenta keeping up a steedy movement from place to place of the h e r  
sand, and matter which bes been suspended in the wcrtcr by wave action. 

That fairly rapid currents exist upon the sea-bed in deep water beyond the limits 
of wave diatu1,bance appears to be established ; but their power, unlass they are of 
very great velocity, is probably limited to the transport of fine mrld and sand. Of 
course, given sufficient velocity, a current can move particles of unlimited size, but 
these remarks are intended to apply only to currents the existence of which we have I 
evidence of at present. 

After the paper, the PRESIDENT : We have listened with very great interest to 
what Dr. Owens has had to tell us. Perhaps Dr. Straban might open the I 

discussion. 
Dr. A. STBAHAN : I think tbat this paper contains a large number of vdn- , 

able obaervation~, and I only regret that the author had not more time at this 
meeting to do justice to his work. One p i n t  interests me greatly, and that is the 
comparative rate of travel of large stones and small. In the case of the Chisel 
beacb, it  is well known that at the east end the stones are large, towards the middle 
they are intermediate in size, while towards the weet end of the beach they are 
smll ,  and it has commonly been stated that this gradation in size is due to attrition 
of the pebbles in their travel from east to west. Iu writing the Geological Survey 
Memoir I had to sum up the theories which had been advanced on the Chisel beach, 
and I formed a different opinion. I concluded that the larger pebbles were sorted 
out by wave-action, and that they travelled wtwerds and faster than the small, 
with the reault tbat they assembled a t  the east end of the beach. Ono other p i n t  
seems to me worth mentioning, that is, that when the Channel tunnel wee first 
proposed, a good many yeam ago now, the French examined the sea-bottom partly 
by diving, partly by sounding, and were able even to make a geological map of the 
bottom of Dover struit. They got a sufficient number of specimens to &ow that 
the Chalk and the Greensand crop ont in the aea-bottom, and were able to indicate 
the position of the outcrops. I t  is clear, therefom, that the current is capable of 
sweeping away all looee material from a hrge part of the strait. 

Mr. LAYPLUQH: The paper containa much of intereat to geologists, and the 
author hee attacked the subject in the right way, but I think that the erosive 
powers of cnrrents has been underrated. In Holdcrneas there is a rapidly receding 
coset-lime, from which boulder clay and other drifts are being removed in very large 
quantity. If there were not a removal of this material going on below low water, 
the tidal platform would be continuous from the place where the erosion first began. 
But instead, the distance between high and low water is comparatively narrow, and 
it  is qnite clear that the low-water line is advancing inland proportionally to the 
advanoe of the high-water line. The sea deepens steadily from the land, which 
proves that erosion of the boulder clay is going on much below the level of low 
water. Moreover, the material that h a  been removed is not only nand and mud, 
but also the boulders wbich were embedded in the drifts, for if these boulders had 
.not been removed they would soon have formed a protecting layer over the whole 
of the new sea-floor. The character of this bottom shows that the bouldera are 
moved along beneath the sea, accumulating here and there for a time in patches, 
leaving other patches of bare clay and smooth sand. The result is important 
geologically, bemuse the encroaching sea produces, not an absolute plain, but a 
slope, which is no barrier to ita further advance. 

The author's observations with regard to the rolling of stones along t.he bottom, 
will help to account for deposits, such as the Bunter Pebble Beds, in which stonea 
of considerable magnitude eometimes occur ecsttered, in a oomparatively fine-gdned 
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matrix, and not segregated. One neea how such pebbles may have been uet rolling 
upon a smooth sandy floor till they reached a rippled surface, and then brought 
suddenly to rest and embedded in sand. I mention this only as an example of the 
usefulness of the author's work to the geologiet, and I hope he will give us further 
reaulb on the Fame lines. 

Dr. VAUGKAN CORNIER: All who are interested in the action of waves and 
currents will welcome Dr. O w e d  addition to the experimental data which we 
poseess aa to the connection between velocity of flow and size of stone moved He 
finds that ordinary seashore aand is unmoved below a aped of current equal to 
0'85 f.p.0. ; that between 0'85 f.p.e. and 2.6 f.p.8. the sand moved in the form of the 
well-known sand-ripple4 the depth of water being from 1 to 5 inches; a t  2 f.p.0. 
shingle on the bottom remained at rest ; but that a t  2.6 f.p.0. the current suddenly 
acquired the power to move continuoucrly stones of nearly 3 inchea in diameter and 
1'2 lb. in weight, in a stream 3.6 inches deep. My own hitherto unpublished 
measurements in currents of similar depth on the Dorwt and Norfolk coaeta yielded 
reeults concordant with these observations. I found that in clear stream6 where the 
sand was not in the well-known ripples, but only presented m a l l  lee-facing cliflt~ 
a t  considerable intervale, the sand was scarcely moved except in a few spote where 
swirling motion occurred, and that in these streams the velocity wee- 

Loaality. Vdwi ty .  Average oelocitg. 
Brankaome Chine (Domet) . . . . . .  0.54 f.p.8. ) 057 f.p.0. 
Mundaley-on-Sea (Norfolk) . . . . . .  0'60 ,, 

Velocitiw in streams showing the well-known sand-ripples about 3 inches in 
wavelength and occurring in long traina were aa follows :- 

Loadl ty .  Velo6ity. Awragr c e i d t y .  . . . . . . . . .  Bmnbome ahine 1.16 f.p.0. 
M nndrley ... . . . . . . . . .  1-49 ,, .. . . . . . . . . .  Branhome Chine 1.60 1.475 f.p.0. 

. . . . . . . . .  ss \ .I 1.75 , 

The following observations were made in stream9 in which the ordinary or bes t  
known ripples had been replaced by those which move upstream,, the superincumbent 
water being moreover turbid owing to sand continuously in suspension. Stones of 
the beach (smaller, however, than the author's 3-inch pebbles) were often observed 
to be travelling rapidly on the sandy beds of these streams. 

h a l i t y .  Velocity, Aosrage vdoaUy. . . . . . . . . .  Brenlreome Chine 2.00 f.p.8. 
. . . . . . . . .  $1 91 212 , I 2.22 f.p.a 

. . . . . . . . . . . .  Mmdsley 2-55 ,, 
The average diameter of the nand-grains at  Brankaome was 2, of an inch ; 

of Mundsley sand 82 per cent. passed through a mesh of & inch, but was stopped 
by a mesh of inch. I t  will be noticed that the highest of the above speeds 
correeponds with that a t  which Dr. Owens found the rand to travel in a continuow 
sheet without rippling. I suggest that this effect depends upon a particular state 
of the current, v i .  that it  was not fully charged with hand. When saturated it 
scours, when supematuratd it  silts, and when it  is picking up just aa much aa it is 
dropping it generally maintains some kind of &-wave. 

* Qeqraphicial Juurnal, June, 1899. Knmstology." 
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In deeper water, oertainly, the larger kind of mnd-waveq with a wave-length of 
about 20 feet end height of about 1.5 foot, oocur with higher velocitiee of currant ; 
thus at  Aberdovey I found these sand-waves were incraad by a current of 2-93 
feet per second in a depth of 3 feet of water.* 

Prof. Osborne Beynolds thought that the power of a ourrent to rtiw sand from 
the bottom and maintain i t  in suspemion depended on a change from stresm-line 
flow to eddying flow. Thie, he said, h k  place auddenly at a critical velocity which 
wee proportional to the dimensions of the channel. Mr. E. C. T h ~ p p  concurred 
in this opinion, but found that the critical velocity, i.e. the comm~nwment of eddy- 
ing flow, doea not aet in, in the case of large channels, until a still higher epeed is 
attained than that required by Oebornq Beynolds'e formula. In large channele, he 
eayq there an, innumerable i m h c e a  where the velocities at  the bottom are su!Ecient, 
according to mathematical theoriee, to roll along large cubical bouldem, w h e m q  in 
fact, they hardly disturb h e  sand, and he goea on to my that No mathematical 
theories hitherto advanced can account for them critical-point phenomena, became 
the aseumptions upon which they are based have not been atwrbhed by experi- 
ment." 

I have now cleared the ground for two suggestions whioh I desire to make for 
future experimentu : 5mt, I suggest that the rate of settlement through water &odd 
be determined for all sand and ahingle experimented upon. For the eend at  Brank- 
eome Chine the rate of settlement wan about 2 inchee per second. In d the pro- 
ceeeee of tmneport by wind or water which are connected with the formation of 
waven or ripplee of granular matarial the rate of suhidence is the dominant f a h r ,  
d erpreaeeg, better perhapa than any other eingle quantity or dimension, the 
specific resistance of the materiel to transport. The'power to tramport in mpen- 
sion ie due, or mainly due, to upward swirle. If in a given current theae have a 
velocity of 2 inch- per mcond, nand which mttlee at that rate in atill water would 
j u t  be maintained in oontinuou~ snspension. In the cam of shingle tmvelling in 
quantity (which it is more important to conetder than the caw of an hloted large ebne 
being trundled over a comparatively wooth s& t of smeller etanee) the &eot of 
the upward swirl ie probably of capital importance, and it ie, I suppone, on account 
of ita efficacy that the shingle can travel shorewerda even when eand is travelling 
eeawarde ; for the upward ewirl made by the forward current of the wavee in 
 low water is much more powerful than that made by the slower return cunrmt 
of the wave. Hence the heavy shingle ie jerked forward just 8th the peesege of 
the creat of each advancing wave, but remains anchored during the return current 
until a t  Leet the slope of the beach tands to equalize matters. My eecond suggea- 
tion is that systematic obeervations, suoh an Dr. Owens hes made eo well in 
shallow atreame, should now be undertaken with the -aid of the diver's drese in 
deeper water. 

In conclnaion, I should like to draw attention to some definite meaeurementu of 
rate of travel on a shingle beach which were taken by my friend Mr. Nelson 
Richardson (after consultation with me) on the C h d  beach.: Some of the half- 
bricks which he dumped on the beach between tide-marks travelled during twenty- 
eight. houra of h e  weather 574 yards, a speed which, if oontinued, would be 
suflicient to have carried them the whole length of the beach, 6%. 18 miles, in 
seventy-two days. With regard to thie question of the carrying power of currente 

* Qsograpb~ Joymol, August, 1901. 1 6 & n d - w a v ~  in ndel Onrwntn." 
t 8043 remarke in Q.J.Q.8, vol. 18 (1897), p. 244. 
$ " An Experiment on the Movementu of Loed of Brickbate depdted on the Cheeil 

%a&," Pma. Do& %IsW Olub, BB (11902), pp. 128-188. 
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auddenly i n c r e k g  when you p ~ e  from stream-line flow to eddying flow, of m u m  t h o  
effect of waves is to i m p %  something of the character of an eddying current, becauee 
they produoe those audden upward swirle which rsise the material into supension. 

Dr. MILL alao spoke. 
Dr. Evras:  I should l i e  to call the attention of the committee to the 

importance of the queation which haa been raised aa to the enistence and die- 
tribution of currenb sdcient  to carry ahingle from place to place. Recently 
Prof. Cole and Mr. Crook, who have eurmined the blocka and pebblea found on the 
submerged wntioental shelf off the weat coast of Ireland, have ahown that the 
distribution of the different rock types indicates that the materiel has not, aa a rule, 
been transported any considerable distance by currents, and that it furnishes 
valuable information an to the geology of the see-floor. There are many other 
placea at a considerable distance from the maat where banks of shingle oocur 
beneath the sea In the absence of powerful currents or of transport by ice, thew 
would date back to a time when auch localities were in the neighbourhood of the 
ehorc-line, and furnish evidence of the d e p r d n  of the land relatively to the ma. . 
At the name t i e ,  M in the area to the weat of Ireland, they may in many caw., 
lead to important wncluiona an!to the solid geology of the mbottom. 

Captain TIZAIKI : I &odd like to nay a word. I t h i i  it would add very mwh 
to the information that han been given if the elope of the bottom wss stated in all 
theae experiments. ,Whether a stone would be moved by a current on a perfectly 
flat mrfaoe in the name way aa down an incline is doubtful. In all thew experi- 
ments the stone has not h n  moved on a &t surface, but down an inoline, for the 
water would only flow down that incline. With r e w t  to the movement of the 
larger stom and not the d e r  onea, I would suggert that thir is due to the 
friction of the bottom making the water at the bottom move dower than that above. 
I think the flow might not move amall pi- of ohi i le  a t  the bottom, but might 
larger pi- above where the power of the water t greater. With r e a p t  to the 
disappearance of boulders, the bouldem might d i ~ p p e u  from quib anothsr mum. 
Of the bddern wsshed ;off the Holdernew m t ,  m e  might fall into a mh 
eubutanae, and I know from practical exparienw on the wt coast, directly an 
obstruction geb on the sends, the tide hollowa out the sand around and the 
obstruction sinks down. This goea on on the W w i n  aande and in the &nary of 
the Themes; hence the naying these are quicksen& Of wurue they are in that 
way. However, I quite agree with the author's conoluniom that it is not thecurmnt 
that e d e a  the ooast ; it is the mve-acth. 

Captain CBEAK: Very much to the point haa already been naid, but I should 
l i e  to make a remark or two. About three years ago Prof. Herdman, who is 
engaged in natural history inquirieq .eked me a question with regard to the action 
of wavea produced by a cyclone over a plateau of 12 fathoms of wuter, and whether 
eubetancea at the bottom would be moved by the wavea at  that depth. I replied in 
the negative. I have since thought over the subject, and I remember being at 
anchor on the open coarst of New Zealand during a severe cyclone, when the water 
broke in 7 fathoma and c a d  a violent disturbance of the material0 at the bottom. 
You wuld see the nand moving in remarkable rwirle, but I do not think the wavea 
had any action beyond a short diatance fmm those breakera Hence I believe, if 
materials are moved at the bottom, it must be due to the current. Some time ago 
I wan staying at Skegneer, on the Waah, and I obeerved there that the beaoh 
was continually changing, and the oalm water near the ahore constantly full of 
h e  ddbnk in motion with the tide. Thus currents may wry euch &&+I far 
and wide, but it muat be the waves breaking upon a mt which am. the of 
the motion of stonea and ooure nand. 
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Mr. G. G. CHXBEOLM : With regard to what Captain C m k  n y r  se to the pow= 
of the waver in moving matters a t  considerable depth, i t  may be not uninteresting 
t o d l  attention to the fa:t that Sir William Matthewg on the ommion of his recent 
presidential addreae before the Institution of Civil Engineers, made Bome remark on 
that pint .  He saye, "The depth to which wave-action extende ic much greater 
than wan formerly believed to be the casa With reference to the e x c e p t b d  
depths to which wave-distorbance extenda, the late Sir James Donglrss once man- 
tioned a t  a meeting here that lobster creele, off the Land's End, 1ying.b from 20 to 
30 fathoma, had been found to be filled with nand and shingle on thew withdrawal, 
subsequently to a heavy gale, some of the atonea weighing M much an 1 lb., thus 
showing in t h t  position sea-action had h n d e d  to the depth named. I m y  
observe that off the coest of Peterhead and Fraserburgh, there here been similar 
experiences. Sir James Doaglw, a t  the name meeting, also gave a remarkable 
instance of coarse ~ n d  having been found on the external gallery of the Bishop 
Rook Lighthouse off &illy, after a gale, at a height of 120 feet, the depth of 
in the vicinity of the rock being 26 fathoms, thereby showing that the ~ea-bsd had 

.% en disturbed at that depth, this being the only source from which the amd O C J U ~ ~  

a t e  been obtained." I t  seema to me that them obwrv~tions have some d m m  
to the point r a i d  by Mr. Lamplugh, and might explain how the s u b h  
movement took p l w  at  Holderneea It might be acoounted for by what Dr. 
Owem  ha^ called the internti& of waves and cnrrenta. The action of the 

' 
might bring about ruch an upward swirl in the manner deecribed by Dr. Vaughn 
Cornish, an to put heavy matter like bouldem into ruch a position M to be d d t  
with by cnrrente. 

The P a ~ e w m :  I am a h i d  I muet bring a moat interesting d i p o d o n  to 
and by calling on Dr. Owene to reply. 

Dr. Owras : With referenoe to Dr. S t d a n ' s  and another gentlmm'r r ( ~ ~ b ,  
I want to make one point quite clear. I did not intend my pper to oonvq the 
imprsasion that movement could not take phce in deep water. 1 am aware that move- 
ment doea take pleoe, due, in my opinion, t6 the interaction of waves and 0-h 
but the paper referred entirely to currents, and did not take into conridedion the 
erect of wavea I think the eeoond speaker who suggeeted the conclusion ahodd 
be modified misunderetood me, becaw I did not come to the conclusion fh.t 
movement did not take place, but rather that currenta alone, in the abwnce of 
waven, had little effect. And I also wish to my that in my mind I limited wave- 
action to the continental shelf. I think outside tbat there is no queetion about 
the waves not touching bottom, and therefore outaide the continental shelf, in deep 
water, I am of the opinion that the conclnrion appliea Dr. Cornish's remarke have 
been extremely interesting, and I am very glad to see he has confirmed my 
observations rui to the nand-movement. I may nay that I have observed the 
peculiar sand-waves which he referred to, and, roughly speaking-I did not get an 
accurate meeeurement-I thought their formation began a t  about 3 feet per 
The small ordinary ripples were swept away, a d  suddenly a large wave, of about 
3 feet from creat to crest and about 2 inchea high, wae suddenly formed; and i t  
travelled up against the stream, rn distinct from the small ripples, by the trans- 
ference of a n d  from the front of one to the back of the other. With reference to  
the inbraction of waves and currenta, it appears to me that Dr. Cornish givee a 
clue to a great many difficultiee-that is, that when the waves are rolling over a 
Current you cannot expect t b t  current to be flowing in stream-lie motion, can- 
eeguent?~ we have a st& of eddying euspension earlier than if there Were no 
waves. I think the movement of msterial at Holderneae and elsewhem must be 
h k e d  a t  entirely from the p i n t  of view of the interaction of both waves a d  



curzente. With reference to the nuggeatiom which Dr. Cornish m d e  as to further 
experiments, I am aware that there are many pointa which require to be nettled. 
The rate of llettlement in'water I have worked out theoretically, that is, I found the 
current which, by an upward velocity, w a ~  required to suspend the particles, or the 
impact of which was equal to the weight of the particlee in water. The reeults 
compare favourably with any obeervations I have been able to find. Then again, 
as to systtmatic obaervationa in deep water, that I have not done ; I have not all 
the necessary appliances. I t  is very difficult to re8 what takes plrce, and difficult 
to nrwsum the current on the bottom in deep water; consequently, it is altogether 
r more difficult thing to do than the ahallow-water obaervationa. A point waa 
referred to which I t h i i  I should make clear, that is the slope of the bottom. Now, 
I did not actually level the bottom, but I feel satisfied that the bottom WM in all 
places, except perhaps one, practically level; aleo the inference whioh waa drawn 
from the flow of water I think ie incorrect that  is, that the water would not flow 
unlem the bottom wan on a dope. Tbe flow of the water depends npon the surface 
slope of the water itself, and not upsn the bed over which it ia flowing. Captain 
Creak mentioned limiting the depth of wave-action to 7  fathom^. I t  is very 
diffic~~lt to nay where wave-action c m a  I am diipoaed to think myself it  is 
somewhere near the edge of the continental shelf, but where I do not know. I t  is 
very &spicione to see the continental shelf all strewn with d&ria from the land, 
and I should not wonder if wave-action takee p l w  8t 100 fathom, and the edge of 
the shelf wee ite eeaward limit. 

The PBE~IDENT : I am sure we shall pass a hearty vote of thank8 to Dr. Owens 
for his paper, whioh has given rim to so interesting a discunrion. 

A NEW DISTANCE FINDER.' 

In  geographical and other survey work it  is often of p t  importance to be able 
to obtain diitancea rapitlly without actual measurement upon the ground, and with- 
out having firat to set off a known distance as a base, which is necessary with many 
telexnetern and rangefindera The existing instrumenta for thia purpose dependiig 
upon the angle subtended by a abort rod, are either tooliable tobe put out of adjust- 
ment for rough exploring work owing to derangement of prisms and change of 
temperature, or necemitate the sending of an assistant with a rod to the point of 
which the d i i n c e  is required. The Bar Subtenae instrument, aa uaed by the 
Survey of India, is of the latter clnsa, and is excellent in its way, but the sending 
of a man with a rod is often moet inconvenient, and naturally l i m i t 8  i t r  uss to  
~ s i M s  p o r i t i m .  What is wanted is an instrument of this character, strong 
and simple in construction, not liable to inaccuracies through the derangement of 
adjustmeuts, and without the necessity of a separate rod, ao that diet~nces of 
inaccessible as well as accessible pointa can be quickly m d  with sufficient 
a u w y  for practical purpoeea ; and I have designed the "Distance Finder" here 
&own to meet these requirements. 

will be eeen from the figure, thia instrument consista of a light rod of a 
mrtain fixed length, made ao that it  can be revolved vertically and horizontally 
upon a tripod, and carrying two telewpee, one a t  each end of the rod, and con- 
nected by a band of " invar." Thew tebmpea can be revolved independently, each 
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on its own exie, in a vertical plane, M well M rotated in collars in the lime of their 
optical axie, to cormct for collimation error. 

The two telencopes are similar in general appearance, b i t  while in the diaphragm 
of one there are only a fixed central vertical wire and a horizontal wire, to the other, 
in addition to these, is fitted a micrometer, by means of which a second vertical 
wire can be moved across the diaphragm. The rod is fitted with a clamp and 
tangent screw, and with the teleecopee, can be taken bodily off the stand, reversed 
vertically, and r e p l a d  upnide down, an well an revolved hohntal ly .  

The sjstem of taking observations for obtaining the distance of an object b no 
arranged that by repeating the measurement with the rod and teleecope in different 
positions errors in vertical and horizontal pwallelinu, an well M in collimation, are 
eliminated, no that, should the adjustments be deranged, or the rod become slightly 

flexed by any means, the errom are detected and made to balance each other, and 
the menu of the observatione will give the oorrect distance. Thie in a most 
important featnre in the inetrument, and rendera it  suitable for nw under nomewhet 
r o d  conditions. 

Upon the side of the rod will be found a scale of divisions and corresponding . 
dbtancae in feet, which, to ensure accuracy, has been constructed from known 
distances. The distance i t  is p s i b l e  to meeeure with this inetrument will, of 
course, depend principally upon the length of the rod, and the accuracy with which 
the observations are made, but it compares favourably with the Bar Subtenm 
inatrurnent now in Me, while the method of repetition and eliminntion of errors 
considerably incream the poseible sccumy of the remlts. The usual length of 
rods now mnde are feet and 6 feet. The makers of this "Distance Finder" 
are Canella & Co., 11 to 16, Rocherter Row, Victoria Street, S.W. 



REVIEWS. 
EUROPE 

.THE %ANDIKAV~AN FLORA.' 
'Die Entriaklnngqesohiohte der Skandinavbchen .Flora.' Von Dr. Qunnar 

Andemn. Mapr and Illwtrations. R&ultatc eoientillqnes dn Congrb inter- 
national de Botanique. Wien, 1905. Pp. 45-47. Je~ia : Q. Fieaher. 1906. 

Any diecuseion regarding the hiatory of the Quarternary flora of the Scandi- 
navian penineula mnrt take the Ice age an ita etar'ting-point. The chief problem 
before the investigator ia a determination of the nature of the vdgetation during the 
inter-glacial periode. The author compares mme of the intra-morainal fosail- 
W n g  depomta of Scandinavia and Denmark, and he cornea to the conclusion that 
they do not correspond exactly to the inter-glacial deposits of the continent, the 
nature of which in well known. The chief part of the paper ia made up of a very 
clear and interesting account of the five Griode corresp6nding to five successive 
byem of f d - b e a r i n g  depoeite. The gradual rime and, comparatively speaking, fall 
of the plant-typea characteristic of the five periods is described, and the reader is 
left with a rery vivid picture of the history of the Scandinavian flora. The Dryas 
flora of the first period wan more or less arctic and alpine in character, and tooh 
poesesaion of t h e  land an it  was vacated by the receding ioe. This period wan 
followed by that of the birch treee, which brought with them a large portion of the 
plants which are atill to-day cJmmon in Scandinavia Then followed the period 
of the pine, whioh wss moceeded by the oak period. During this age, which waa 
milder than even the climate of a y ,  the oak went further north than it is found 
growiog to-day. Finally, the spruce period net in, which hes not really yet 
m h e d  itr comple!e development. The author dieeusaee the influence of man on 
the vegetation of thii diatriat. He is also able to esbbliih the exbbnoe of three 
peri& in the qua t ic  vegetation. To the Dryaa period correepondn that of the 
water-weed ; the water-lilies are the characteristic squatice during t.he birch and 
pine periodn. Trap  n u h a  wan flourishing during the latter part of the pine, but 
mainly during the oek period, and in now almost extinct, Numeroue photographa 
illuetrate thii very intereatkg and imtructive article. 

0. V. D. 
ASIA. 

Two Boom ON CHINA. 
Anglo-Chinere Cornmeme and Diplomaoy! By A. J. Sargent, X.A. OXON., Appointed 

Teacher of Foreign Trade in the University of London. Oxford: Clarendon 
Prem. 1907. 

6 Railway Enterprim in Chine : an Acaonnt of its Origin and Development! By P. H. 
Kent. London : Edmund Arnold. 1907. 

Too much cannot be written about China by those who are in a porition to add 
to our knowledge of the country and it8 people from actual observation, or who 
have taken the pains to acquire information on the subject and set i t  forth in a 
convenient and instructive manner. Mr. Sargent's book ia an adminrble example of 
the latter clasa. I t  is almost entirely baed on first-hand authoritiee-treaties, 
.books written by members of embasnies to China, parliamentary papere, of which a 
l i t  is given in the bibliography, British consular reporb, and reporta of the Imperial 
Maritime Customs. The author ie gifted with the power of seeing both sides of a 
quertion, and writes with an obvioue deaire for strict impartiality, indicating fairly 
the Chineee as well as the British p i n t  of view in the unending series of 
difllcultiea that have obtructed the c o w  of British trade with China, and be& 
the diplomacy to which thst han given He is also a skilled statistician, a 

2 e 2  



matter of pecu1i.r importance in dealing with the complexities of Ohinem trade 
returns. The volume is divided into eleven chapbra, mi& of which are devoted to 
the historical stetanent of diplomatic relatias between h t  Britain and China, 
fonr chapters being intercalated on the course of trade a t  different periods. I t  ie 
thus mainly of historid interest, but no doubt there will be more geographical 
interest in the sequel to it, of which Mr. Bargent holds out' the hope, designed to 
contain "the analysis and explanation of the commercial condition of the present," 
and thue to fulfil "the ultimate aim of the history." One notable fact of geo- 
graphical interest may be mentioned aa standing out from the text, namely, the 
longcontinued and wide-reachiog importance in British trade of raw materials 
of British origin and manufactures of thew. In  speaking of British trade with China 
in the d a p  of the East India Cxnpnny, Mr. Elargent mentions that the goods 
exported consisted almost exclueively of woollem, and a little lead, iron, and tio," 
British articles of export dating back in some caaen to the time of the Romane, and 
the most important of them one that began to dieplace the earlier export of raw 
wool a b u t  the fifteenth century. Even in 1833, the last year of the company's 
exclusive privilege, woollens constituted more than ninety per cent. of the British 
exporte to China. 

Mr. Bargent's general conclusion on the preeent situation is worth quoting- 
" At present she [Chioa] is in tutelage, with her financial and economic policy 

h id  down in treaties forced on her by Foreign Powers. . . . The Chinese may be 
coerced into restraining their reeentment for a time; the history of their relations 
with European Powers proves amply that they neither change nor forget. Once 
they obtain sn5cient materirl force, they are likely to areert in no uncertain 
faahion the claim to that right enjojed even by minor Western nations, the right 
to determine for themselves the conditions of intercoum with foreignere." 

As thin work seeme certain to meet with a steady demand, which will eoon 
necessitate a new edition, attention may be drawn to a few improvemenb that may 

+be made with a view to that. Occasionally the author ansumen more knowledge 
on the port of the reader than one is entitled to expect from one who coma new to 
the mbject. On p. 10 a reference made to the critics of the E& India Company 
wiU cause many a reader to ask what WM the nature of their criticiems, a question 
on which he is not clearly enlightened till he comea to p. 49. The explamtionn on 
pp. 8 and 41 aa to the private trader are not enough to enable the reader to 
understand the conditione under which tea, a strict monopoly of the East India 
Company to the end of its days as a trading company, we are told, wa9 imported 
into Great Britain by private traders, as 8pPeaTS from p. 53 and eleewhere. One 
who reada on p. 115 of "the rebellion" in China, and is unacquainted with the 
history of Chinain the fifties and sixties of laat century, will ask, "What rebellion?" 
Lastly, on p 2 a reference is made to the newly formed E a t  India Company," 
in such a manner ae will induce the reader to believe that the company was 
already in existence in 1596. 

The full title of Mr. Kent's book su5ciently indicates its awpe. The preface 
is dated August 28, 1907, and down to that time the text appears to give a full 
account of the position of the railway enterprise in China Five mapa furnish an 
important aid in enabling the reader to grsap the present situation, one of them 
being a general map, distingniahing by wloure and signs the nationality of the 
capital employed or to be employed in the construction of railways opened, 
constructing, and projeoted. When works are in active progresa while m a p  are in 
preparation, it is not to be wondered at  that the m a p  should not be quite up to the 
date of the text, and as the maps are most likely to be consulted first, and in mme 
ceeee perhap m l e l ~ ,  it may be well to point out that the text mentions (p. 72) that 



a section of 33 milee (more than one-fifth) of the Peking-mgan railway WM 

opened on September 30, 1906; that the railhead of the Chengtingfil-Taiynanfu 
railway ie now beyond Pingtingohow @. 170), and that the Kaifengfu-Honanfu 
railway wsa opened to publio traffic in April, 1907, am far as Ohenohow, the junction 
with the Peking-Homkow railway, although all these railways are shown on the 
map (or maps) as entirely under conntrnction. The maps are all merely outline 
m a p ,  but the text contains indimtiom as to the geography of the routen followed 
by the different railways, and summary conaideratione of the commercial signi- 
fioance of the l i i  constructed or planned. A valuable feature of the book is the 
appendix of 100 pages, containing the full text of various ngreementa entered into 
with referenoe to the conetruction of vsrioue railways. The index is, unfortunately, 
not quite adequate, and the English ie not nnexceptionabie (" Stress wna lain on," 
p 29; "In normal times this river ia a narrow sandy valley," p. 37). 

(3. (3. C. 
AFRICA. 

TEE WILD FAUNA o r  AFBICA. 
'In Wildeat Afrios.' By 0. G. Sohillinga. Tranalsted [from the German] by Frederio 

Whyte. Two vols. London: Hntohinson & Co. 1907. P h  248. net. 

Mr. Schiings achieved reputation ' With, Flashlight and Rifle in Equatorial East 
Africa,' in consequence of the extraordinary merit of the photographs it contained, 
the illuetrations revealing as no photographs had ever done before the nature and 
manner of life of the wild animals depicted. His new work contains over 300 
photographic stndiea of the huna of tropical Africa, reproduced from the original 
negatives without retouching of any kind. Some of the photographs were taken 
at  night, and m y  in circumstances requiring all the skill and nerve of an intrepid 
hunter. The m u l t  is a seriee of absolutely trustworthy records of wild life 
a t  a given hour in bush, veldt, forest, or s t reak  Their &ue to the naturalist 
OM k d l y  be overestimated, and in a couple of decades, or even lean time, map be 
in many instances the only evidence obtainable M to the game in Central Africa 
a t  the cloee of the nineteanth century. The larger fauna of South Africa has been 
nearly exterminated in liltle more than fifty yeam The proceas will be repeat&, 
a t  an accelerated rate, in the regions further north unlese Mr. Schillings' pleading8 
for preventative measures be heeded. Certain large game reserves have been 
created-the British reserves alone are five times the she of Scotland-but 
hitherto international action has been weak, and the sportsman" of the h e r  
kind strong. The author himself is of opinion that there 6 only one chance of the 
beautiful wild life of Africa being permanently preserved, " and that lies in 
the huntern themeelvea consenting to protect aud spare it." Hi view that the 
hunter should alao undertake the part of preserver, the author further enforcee 
in an interpolated chapter on "Sport and Nature in Qermany." 

Photographs of the native fauna " at home " naturally reveal a good d d  of the 
fiors of their habitat. Thus, ' In  Wildest Africa' contains much information 
concerning the distribution of the flora as well sa the fauna of the equatorial 
regions. Mr. Schillings, in fact, heads his first chapter "The Spell of the 
Eleleecho,' Elelescho being the Mssai name for Tardonatus cumphoretw, L., ths 
characteristic bush of considerable areas of British East Africa. The author's 
style is poetical and impressionist, perhaps a little fatiguing, but often hie vivid 
imagery gives exactly the desired impression, as when he compares the b i n g o e s  
lining the shores of a lake to "a garland of living: lake-roses." The burden of the 
whole book is a passionate protest against the destruction of wild life, whether 

noxiousn or n o k  protest at the same time reasoned and reaeonable. There are 
' 

two statements, incidentally made, to which exception may be taken. On p 19, 



vol. 1, the author refem to Dr. Kandt ps the discoverer of the source of the 
Xile "-a misleading asssrtion all the more regrettable MI a little later (on p. 66) 
J. 11. Speke is described MI one of the discoverera of the Victoria N y a n z a w  
l'hore is no need to belittlo Speke in order to exalt Dr. Bandt, nor any justification 
for misdescribing Speke's aohievements. 

F. R. G.  

AMERICA, 
THE AXEBIOAB INDIANS. 

' Die Sohiffahrt dor Indianer.' By Dr. Qeorg Frioderiol. Pp. vi. and 130. Btuttgart : 
Btreoker & Bchriider. 1907. 

One of the strongeat arguments admced  by the advocates of the independent 
evolution of Ameriosn odture ainoe the Stone Ages k the primitive condition 
of navigation at  the time of the diecovery. I t  was naturally urged that, if t h e  
natives poseeeeed no seaworthy veeaala in the late pmCo1umbi.n period, they never 
poeseased them ; and without them the hqhly apecialied civilized peoples of the 
emtern hembphere conld not have d e d  the New World, even by the one land 
route then and still occupied by Siberian savagee. 

Now the author :of this l amed enmy aurveye the whole field from Blesh. 
to Fuegia, and finde nothing anywhere, before the advent of the white, exoept the 
frail Eskimo cayaka and umiaka, the bull-boats of the plainn Indians, the variom 
types of dug-oute and of biich-bark and other canom ranging over the whole 
continent, the Peruvian b a h  (rafts) propelled by ahre& of sails, and awh-like 
creey craft. There were no d e c k  no &ta, no rudders, no oam, nothing but 
paddles, or here and there the scull. Many were propelled by long poles in 
shallow waters, while the better-constructed Araucanian dalca, the large Abenaki 
boat, and the pirogue of the Caribs, best equipped of all the native craft, newr 
ventured on the high sesll out of eight of land, although they might be 50 or 80 
yards long and carry crews of from eighty to a hundred men. 

Dr. Friederici'e statements are all the more worthy of credenw, einoe they are 
not only drawn from the best available souroee, bat are a h  abeolutdy unbiiossed. 
He has no theory to serve, indulges in no speculations, and is quita indifferent to the 
coneequences that may be drawn from t h e  mul t s  of hie reaearchea in thin hitherto 
aeglected field. There k no index, and a large body of notes prepared for this 
h u e  unfortunately dieappeared before going to press. But some compensation ia 
made by a very full list of authorities, occupging no lese than twenty pagea. I t  
ahould be added that this volume forme one of the series of the "Studien und 
Forsohungen sur Mennohen- und VSlkerhnde " now b e i i  ieeued under the editot- 
ship of Dr. Qeorg Boecban, of Stettin. 

A. H. K. 

' 6iidarnorikanlsohe Felezeiohnungen! By Dr. Theodor Koch-Qriinberg. WiU 29 
P b t a  and 36 Insat n l w k a f k  Borlin : E. WeemutL. 1907. 

Here we have at  laat R complete monograph on the puzzling petroglyphs which 
are distributed in large numbers over a great part of South Amerioa, but ocour moet 
frequently in the region between the Amazons and the Caribbean eea The aork, 
which is in a meollure oomplementary to the author's Aniange der Knnat im 
Urwdd' (1906), is conveniently divided into three distinct seotions, the b t  cam- 
prising an exhaustive survey of the whole field, with copivue references to the 
collections and observations of previous explorers; the seoond giv~ng a detailed 
aocou~t of all tbe carvings which were studied and partly copied by the author 
himeelf during the years 1903-1906, on the upper Bio Negro and ita afinente m d  



in the Yapuru bin; the thii containing a critical examination of the varioue 
views hitherto advanced on tbe origin, antiquity, and aignificanoe of the so-called 
'L inscriptions," with the author's final conclueions on the subject. 

I t  l o u l d  be added that the twenty-nine plates colupriee carefully prepared - 
reproductions of Lie own collections, on the study of which his conclusions are 
chiefly baaed. He refuses to look on thew rude objecta "through learned 
spectacles," or to read into them lofty notions quite beyond the mental capacity of 
the present natives, to whom and to their atill more primitive ancestors the 
carvings are unheeitatingly aecribed. They are not historical documents, or even 
records of paeaing events ; they cannot be regarded es in any senae pictorial 
wdtiogp, nor do they possess much, if any, religiour significance, and Orsi di Mon- 
bello's fantastic interpretatione are dismissed with contempt. If you like to 
indulge in such extravagant raving?, you may draw anything, however absurd, 
fiom the rock csrvinge, the style of which is qulte primitive and artless, "the name 
elementary form8 recurring again and again, not only in the upper Rio Negro and 
aurrounding djstricts, but throughout the whole of South America." In fact, the 
conclusion is the same an that arrived at  by Mr. Cyrua Thoman regarding the 
North Bmerican mound-buildings. None of t h a  things are beyond the power 
of the present Amerindians, and of any earlier mcee of higher capacity nothing 
is known. A. H. K. 

TEE QUICEUA LANGUAGE. 
' Vocabularieu of the General Language of the Inaae of Peru, or Runs Simi (&led 

Qniohne by the Spaniah Grammarians)! By Sir Clemenb Markham, KOB. 

hndon  : Ballantyne & Co., Ltd. 1907. 
In  hie introduction to thia work, the author ~ y s ,  "The general l~nguage of 

the hcan of Peru ie spoken in the Andean regions of South America over a vast 
area from Quito to Tucuman and Catamsrce, in the Argentine Republic. I t  was 
the wiedom of the hcee to endeavour to establil  one language throughout their 
dominions." He given an interesting account of the spread of thia court langusge 
of CUXO, and of the w o r b  regarding it which various authors have pubhhed 
since 1660. Q u c i l w  de la Vege, Inca, ststen that it wan the general tongue, and 
that hie anceetom decreed that d l  men should learn it, and that nativea of Cum 
were sent to teach it  to d l  new v ~ n a l s .  

Thin propagation of the court language wan not very difficult, for it  is notable 
that any 8011th dmerican Indian leuns the language of another with extreme 
facility. Some soholsre oonteet the claim of 8u Clementa that there waa but one 
g d  hguugs, and that there wns another, now spoken by the Aymarbs of the 
Titicaca b i n ,  who number about half a million people in Bolivia and Ped. " This 
region," esgs Siu Clemente, wan originally inhabited by tribes called Collsa, Lupacaa, 
Pacaaae, Pacajee, and Urue," and there is not a single e u l y  writer who used the 
word Aymar4 in connection with them tribes." He characteriees it aa a " blunder " 
to call the people of the Colleo and their language by that name, and that "the 
word must have been unknown with reference to t.he people of the b i n  of Lake 
Titicaca at  the time of the conquestv 

At La Paz, the centre of the Bymarti region, the members of the " AyrnarA 
Academy," devoted to the study of the people and their language, take exception 
to such a conclueion. They state that SePLor Loaysa, Archbishop of Lima, during 
the councils held there (1662-1667), suggested that "special attention should be 
paid to the two general language8 of Perri-the Quichua, or tongue of the Inca, 
and the Aymar4." 

The first book issued from the printing preee of Lima wan a ' Doctrine Cristiana 
y Catecismo pars instruction de Indios ' under authority of the Provincial Council. 



I ts  titlepage r e d s :  'I T r m h t e d  in the two general languages of this blagd~m, 
Qdchun and AymarA, AEo de M D L X X X ~ .  Bflur," 4O, xiv. + 84 pp. 

At La Paz, the AymarlI echolam refer to Padre Bartonio's work, dm mentioned 
by Sir Clementa Markham, and quote h m  the introduction written by the Padre 
at  Juli 1596 : "There are many nation8 of Aymad Indians, such M the Ognoh4 
Caunas, Collss, Collagues, Lupaoa~, Psceeea, Carancsq Chams, and others; and 
as they have different names, so they speak direrent kmguea. T h m ' i s  taught 
in this book the Lupaca language . . . , which among all the Aymarb tongum holds 
the firat place. The Pecrreee and Lupaoss are in the midst of all the Aymads." 

The contention between Sir Claments Markham and hh critics on the And* 
among whom is the cabinet ministar, his Exoellenoy M. V. Ballivien, the erudite 
President of the Geographical k i e t y  of La Pae, is extremely intsresting, and the 
linguistic world, as well an the student of the history of the Inoa empire, owe a 
debt of gratitude to Sir Clementa for originating the o o n t r o ~ y .  He mwt  be a 
profound Quichua and A jmar4 acholar who dare enter the arena, and muat. belong 
to the r e t i h i  if he hope to entangle hi admumy. 

But Sir Clementa hPI ample field for hie 'Rune Bimi' in a belt of the h d e a  
2500 milps in extent, and eastward, in eeveral placee, to the base of the cordillera 
Even on the Javary river, boundary between B m i l  and Per4 the tribea uee 
Qoichua today a~ a general tongue ; but ita spread down the enatam s l o p  of the 
Andes ie due more to the Jesuit, Fnmciacan, and other miesionaries thrrn to the 
Iocaa themdvea The Portuguese miaeionariea carried Tupi as a lingoa gaa l  up 
the Amazon to the boundary-line of the Bpanieh colonial pmeesionr, where they 
met the Spanish Padres who had deeoended the Andes armed for their spiritnd 
laboura with the Quichue language, which, an a preliminary, they taught the various 
fragments of tribes from which they formed their missions, for they could find no 
one language among their neophytes which eo well served their purpose. Hence 
at  the colleges of Quito and O c c p  it waa incornbent on every f r iu  to learn Quichua 
before he departed for the m e  of hie labours among the ~vagee.  whoee territory 
mce bordered the Inca empire. 

All of the Quichue-speaking regions are now awakening to inhoe  activity 
under the lash of modem p r o p s .  Perd and Bolivia especially are rapidly coming 
to the front. The commerce acd internal development of the west cuaat of South 
America, including Ecuador, cannot be urged to their best poeaibilitiw without 
their reprrsentativ& being equipped with a&e knowledge of the Quichua lengosge, 
and Sir Clementa Markham'e timely little compendium of it offers an excellent 
medium for acquiring, not only an outlime of ita &ammar, but an ample vocabulary 
for all eaaential purpoeea Q. E. CHUBOR 

AUSTRALASIA AND PACIFIC ISLANDS. 
VEGETATION OF WBBTEBH AUBTULIA. 

' Die I'flanzenwelt von Wert-Anatralien sildlioh des Wendekreisee. Mit einer Einlei- 
tung fiber die Pfleneenwelt CtesamtAnstraliens in Gmndciigen! Von Dr. L .  
Diels. Map8 aicd I l l tu tra t i~u.  Leipzig : Wilhelm Engelmann. 1906. 

Another very valuable addition to our rapidly increasing knowledge of the 
world's vcgetatiun has been made by the appearance of a monograph by Dr. L. 
Diels on the plantworld of that part of Western Australia which lies to the south 
of the tropic. The most interesting portion almost of the whole book is the 
introduction. This places before the reader a concise summary of the characteristic 
featurea of the vegetation of the whole Auetreliin oontinent. The vegetation of 
the great central plateau is tropophil or xerophil, exhibiting all possible modifica- 
tions, till i t  becomes of the nature of a deeert formation. Along the northern and 



emtern ccaat of the continent there h a b r o d  strip of more luxuriant p lan t -gmd,  
with even a true rain-foreat in one put. To the north-west and in the south along 
the p a t  Australian bight, the steppe-like character of the platenu-vegetation 
m h e a  the ooert. The south-wskm corner has only a narrow strip of hygrophil 
vegetation. Towards tbe end of the book Dr. Diels diaouseee tbe relation of the 
doria of extra-tropical Western Ans td ie  to other parts of Auetralie, and to other 
p r b  of the world. This flora ia typically AoetraKeo, and thus &OWE distinct 
affinitiee with the eaetern and northern dietricta It exhibite, however, no re81 
connection with any other part of the Earth. On the whole, alm, there are very 
great dserences between the vegetation of the Cape and that of Weetern Australia, 
although a 5 i t i e a  have always been made much of. But the differenoe in epecies 
and typm of vegetation is really more marked than the mmilarity. What there 
b of the latter may be explained by awnming a far-back common origin tnrm an 
ancient southern-hemisphere flora, or by development along annlogoue lines. The 
working ont of the hietory and development of them two floral districtu is one of 
the importent problems of plantgeognaphy. 0. V. D. 

MATHEMATICAL AND PHYSICAL GEOQEAPHY. 
TWO TEXT-BOOKE OF SEIBMOLO~Y. 

(1) Earthquaken: an introdnotion to Seismic Geology.' By William Herbert Hobbe. 
New York: D. Appleton & Oa 1907. P. xxxi. and W , 2 4  Plah,  309 fllwtra- 
tionr in Tezt. P h  #2 nst. 

(2) Za Scienoe Wmologiqne. Lea tremblemenb de Term,' area nne Pdfm par M. 
Ed. Sneu. Par Comte de Monteom de Ballom. Parin: Annand Cblin. 1907. 
Pp. viii and 679 63 Plabs, 540 Illmtrdiotu in T d .  Ptiae 161~.  

Ne attor ultra crepidam ia a maxim which would l e d  to stagnation in science 
if carried to an extreme, but the wbbler who takea up another trade should learn it  
thoroughly before he begins to teach, and thia Prof, Hobbe ham not done. A 
geologbt of reputation, he has developed a theory of earthquake origin which 
we w p t  in part, though not entirely; but se regards the science of seismology 
an a whole+ his scquainbnoe with the work which haq been done is imperfect, and 
as a guide hie book is frequently mie ld ing  by its omieeions. The title would lead 
us to expect a fall treatment of the geographical aspectu of earthquakes, but even 
here he pasees by much of the work which hau been done by others in eatablishig 
the fact that earthquake origins are much more extended than was at one time 
supposed, and he attributen the discovery of the principle of steepeat slopes to 
de Montesew i n s t a l  of to Prof. Milne. Thie principle, that the regions of 
great seismic and volcanic activity are those in which the average eurface slope 
is highest and steepest, ia one which, like the continent of America, could not 
escape d i v e  ry ; ite truth is more important, from a scientific point of view, than 
the name of the men who firrrt gave expreseion to it, but if this is mentioned at  all, 
i t  ia well to be accurate. 

The Comte de Monteeeua de Ballore Ls a 8eiamologist of established reputation, 
whose work hae lain in the domain of statistical and geographical seismology. In 
writing a general treatise on the ecience, he has had to deal with subjecte which 
lie beyond the province of his labours previoue to his acceptance of the poet 
of director of the Seismological Service of the Republic of Chile, but, having read 
nearly everything that has been written, and remembered nearly everything he 
hae read, writing, moreover, with the lucidity and precision of a Frenchman, he 
has produced a remarkably complete textbook of eeiamology. The o d ~  &ion 
with which we find serious fault is that dealing with b t r m e n t e ,  where the mt 
of experience in their use, or in the interpretation of their recordp, hae led him 



into error in more then one inetanos. Hi explanation of the principle of  tbe 
duplex pendulum is not that dered  by the inventor, nor is it  the comeat one, 
and the illmtration on p. 291 of the principle of the light and the heavy horizontal 
pendulum ia ouriouely in error. The principle of the horizontal pendulum ia the 
mme whatever the weight, but it m y  be applied in two dlffenmt systema of 
mechanical construction. In  the one a boom ia pivoted to a mpport, and maintained 
in a horimntal position by a wire or thread attached to some point along its 
length. Thin is the eyetem adopted in what we may call the Japanese type 
of horizontal pendulum, since it  wan elaborated in that country, and is the nyntsm 
depicted as the principle of the heavy pendulum ; but it  ie also the system dopbed  
in the Milne iostrument, which im, in proportion to its dimensions, the lightmst 
in ate. The other system of wnstruotion utilieee a rigid bracket-like framework, 
which ia pivoted on two knife-edgea Thie syrtem may be illnetrated by the 
garden gate, and is the one figured an the principle of the light horisontd 
pendulum; it ia, however, adopted in the heavy horizontal pendulo used in Italy, 
and ir the only system mechanically admiesible where very heavy weighta am 

, concerned ; it is also utilieed in the v. Rebeur Panchwitz instrument, which is c l d  
an a light pendulum, though ita lightneaa is solely the result of its small dimenaim, 
m d  in proportion to these it should he clasaed ae a heavy pendulum. The p* 
of the W i e r t  inetrument goes too far, and mme of the chime made for it  
oannot be subetantiated; it ia not &tic in reality, but only in name, nor doee 
the damping of the pendular oacilhtion enable it to record the actual movement 
of the ground. In saying this we intend no diipraiae; the instrument is an 
admirable one, and marks the introduction of what may be called 8 new principle, at 
any rate, a new method of applying an old principle, in the construction of twkno- 
graphs, bnt this doee not make all other pattern obolete, or do away with their 
utility. The antronomer does not diacard h b  t m d t  instrnment because it will 
not nerve the purpoes of an equatorial telescope, and M, more than one type of instru- 
ment will continue to be required in eaimology, and the free-swingiig pendnlum, 
whether vertical or horizontal, will still continme to be used and to be d u l .  

Apart from this chapter, the book dwrves  prsire an rm amount of the present 
state of our knowledge of earthquakea, and we may especially commend the inclusion 
of two chapters dealing with themethods of construction to be avoided or dopted  
in countries subject to earthquakea Thii is a practical applicstion of the principles 
of eeismology whicb is generally neglected in treatinen of the acience. 

R. D. 0. 

GENERAL. 
THE GEOLOGICAL SOCIETY OF LONDON. 

'The History of the Geological h i e t y  of London.' Dy H. B. Woodward. London: 
The Geologiaal h i e t y .  1907. I'p. xx., 336. With 23 P W  oj Porkailr, a d  
5 Plates of A l h l r .  Prias 7s. 6d. (lo filloura, 6s.). 

The unique position of London has given ita scientific societies the opportunitiee 
for exceptionally uaeful aervice; and probably no eociety han had a more profound 
influence on the science with which it  is concerned than tho Qeolo~oal Society. 
I t  was established on November 13, 1807, when eleven men met at  the Freex~lesons 
Tavern, and arranged to join periodiwlly in a dinner at five o'clock, to be fdowed 
by a rneeti~~g for geologioal conference aud diecussion. The combined social 8ud 
scientitic aim8 of the young society led to an almost immediate split in its ranbs. 
Sir Humphrey D ~ v y  and Sir Joseph Banks held that the society was only ink nded 
to be a "little geological dining club," which was not to encroach on the ephere of 
the Royal by the publication of a new ecientific aerial. ~coording to those 



of the founders who were primarily geologiste, the dinner was of ~econdary 
irnportanoe to the miour acienti6c work of the miety, and they intended its work 
to be very serious. Geology wee then disturbed by a spirit of reckleee speculation, 
which it had inherited from ita ancestor Cosmogony. I t  waa the aim of the foundere 
of the Qeological Society to rescue geology from unscientitic methods, and t o  
e s t a f i h  it  on a firm basis of w r a t e l y  observed facts. I t  was the ideal of the 
society to raise the status of geology "by toil, not by talk "-still leas by dinners. 
l'he proposed federation of the society to the lbyal  Society wee rejected, and Davy 
and Banks resigned their membership. Dinner as part of the official business of 
the society waa eoon abandoned, while the attendance at  the meetings increased, 
and the papers and dincussions grew in interest and importance. The researcherr of 
the members of the society on both British and foreign geology were rewarded 
by a rich harvest of valuable materials, and their publication on a worthy acale 
waa rendered poeeible by the generosity of some of the members; and the early 
Transactions of tbe Geological Society were issued with a wealth of illustration 
that helped to raise the rtandard of scientifio serial publication. 

Tho society has been eminently succanful in its mission. I t  has raised the 
status of geology, promoted the use of detailed field work, prepared the way for the 
establishment of the Geological Survey, and guided and inspired moat of the best 
work in British geology. I t  publiihed a geological map of England and Wales, 
which long remained the standard. Considering that the materiala were wllected 
by a small number of private surveyors, a t  a time when travel waa difficult, slow, 
and expensive, and when the available topographical mope were very imperfect, . - 
the map is a monument to the devotion -and &ill of its authors The society 
hes been helped towarde s n o w  by its strict attention to ite work. I t  hm been 
careful to avoid treepasuing on other eoiences, and declined to allow authors to 
transgrw ita boundary between geology and geography. The one occasion on 
which the writer had to abridge a paper submitted to the society was the omission 
of a few paragraphs which were regarded aa physical geography rather than geology. 

The society haa gained world-wide wientific reputation ; but as its meetings and 
publications have been con6ned to technical geology, it hee made no wide appeal 
to popular intereet. I t  haa accordingly been the more easily able to lnaintain a 
high standard of ncientific excellence. I t  has, however, always included among ita 
Fellows men of leisure and wealth, and it has quietly accumulated a moderate 
capital and been able to afford the publication of ita coatly maps and Traneeotions. 
I t  has ale0 oollected what is perhap the best existing geological library, and its 
Annual L i t  of Additions to Geological Literature ' is an indispensable instrument 

of geological research. 
The atory of the society's work haa now been well and concisely told in a 

volume prepared for the recent centenary of the.society by Mr. H. B. Woodward. 
He gives a full &etch of the foundation of the eociety, and briefly snmmarizee its 
later hi tory and the chief branches of ita work, and calls attention to some of the 
most famous discussions and contributions to ecience published in ite Transactions 
and Journals. The narrative is enlivened by many racy personal anecdotes about 
the leaders of the society. The volume also contains a valuable wllection of 
historical data, which will make it a work of permanent value in reference to the 
history of British geology. The work is illustrated with an excellent aeries of 
photogruphe from Buckland to its present Preeident, Sir Archibald Geikie. 

So many of the leading members of the Geological Society have also been 
conneoted with the Royal Geopphioal Society that Mr. Woodward's valuable 
monograph is a useful addition to the history of British geography. 

J. W. 0. 



EABLY TBAVELB. 
' Ibn Qnbayr (Ibn Qiobeir), Viaggio in b p p ,  Bicilia, BUs . . . Yeaopotami., h b h  

Egitto.' Prima tradosione, fatta ~ull' originale Arab de Oelentino Ehhbpualli .  
Rome. 1906 : Pp. xxvii., 412. 

'The Travels of Ibn Jnbayr,' edited . . . by William Wright. Beoond edition, re- 
vieed by l. J .  de Goeje. Leyden : Brill. 1807. 

The drabic text of lbn Jubayr's travels waa ably edited by W. Wright, w i t h  
tho aid of Prof. Dozy (Leyden, 1852); his ~ooount of Sioily was edited and 
translated, with most valuable notee, by M. Amari (Paris, 1846); hie dmript ion 
of Syria and Egypt is in great part reproduced, the Arabic text being here also 
accompenied with a F m c h  version, in the 'Recueil den Hiitoriene dm Croisad- 
Historiens Orientaux,' vol. 8 (Paricl, 1884) ; and smaller sectione have been dealt 
with in other works, mch aa E. Wiedernann's "Beitrage zur b h i c h t e  der 
Naturwieeenachnften " (in Siteungsb. d. p h y s . - 4 .  &&tiit in Erhngen, 1906) ; 
but Schiaparelli's veraion of the complete voyages of thie great Spenieh Moslem 
renders a great service to all eoholars and hintoriann, eepecially to :thw nn- 
acquainted or but moderately acquainted with Ibn Jubayr'e mother-tongue. A 
valuable introduction (pp. V ~ L - u i t )  b followed by a useful summary of the 
route of our traveller, who, starting from Granada on February 4,1183, returned 
to Qwnada on April 25, 1186. The translation iteelf, occupyinq 348 pages, 
is illuetrsted by ~erviceable notere, all tw brief (pp 351-68); good indexes 
of persona and placea conclude the work. Among the most notaworthy section8 
of thii Viaggw are (1) those which treat of Moslem Spain, the inlands of the 
Greek archipelago, Crete, Sicily, Wi and the Balearia (pp. 38, 310348); 
(2) the Menopotsmian wotionq especially the description of Baghdad (pp. 198-237, 
eto.) ; and (3) the Mecarn and Damascene (pp. 68-160, etc., 251-293). Ibn Jnbayr 
wae endowed with exoeptional qualilcations sll an observer and historian, m d  no 
eerious student of the twelfth oentury osn eafely negleot him. I t  ie regrettable that 
no map accompanies this iseue. 

In 1907 the Trustees of the E. J. W. Us% M d  re-issued Wright's text, 
revised by Prof. de Goeje, with Wright's original preface and notea, and some 
additions by the reviaer. "But  a comparison of my edition with the former" 
(Wright's original) will show," anye de Qoeje, "that I had very little to change." 
I t  b interesting to know tbat Rsbertaon Smith intended at  one time to have 
undertaken this revision now carried through by de Gtoeje. C. R B. 

T E X T - ~ K B .  
'A Boientiflc Geography! By Ellis W. Heaton, B.w., r.o.s. London : Balph Holland 

& Co. 1906, Book 11. The British Isles. Book lV. North Amerioa. Book V. 
Afrioa. Map and Diagrams. Pries 1s. 6d. net e d .  

'Mathematical Qeogmphy.' By Willie E. Johnson, PE.B. Pp. 322. New York : 
Amerioan Book Co. P r h  $1.00. 

' A  ht ional  Geography.' In three parts. Part I. (195 pp.) Climate; the British 
Islea ; Europe. By Erneat Young, B.W. London : George Philip & Son. 1907. 
Prim la .  6d. d. 
Mr. Heaton's preface states that his books are for studente who intend taking 

the subject for Matriculation, Preliminary Certificate, or Certificab Examinations. 
Each consista of Part I., dealing with general cooaidektions ; and Part II., sections 
'leach giving all the materials required for a sketch-map such aa examinere ask 
for." The aim of the author is fairly well fulfilled. But, apart from the geological 
treatment in Parts I. of each, which is in the main good and commendable, the 
humanistic geographical concepta are wanting, and hence Parts 11. have little to 
recommend them from that point of view. The collection of faota will go far 



to+ enabling a student to meet the requirements of the above examinetione. 
The plan of the books hse produced a sound analytical treatment, with few mi+ 
takes of #election, and not many serioua omieeions. The type of treatment ia 
naturally much on the name level for each volume. On the whole an advance is 
ahown on the type of k t - b o o k  generally in une, eepecially for the Preliminary 
Certificate Examination. Each volume haa a glossary of geological terma, several 
diagram-map, generally clear, and a set of typical exercisee for the student to work 
out. Too many general and descriptive statements for which the teacher would have 
to find the detPila and illuatmtione detract from the "acienti6cm nature of thebooks. 

Mr. Johnmn'a book ia to be commended, being one of the few books which treat 
consistently of one aspect of geography. I t  ia compiled from many m u r m  to which 
the teachers can eeldom, if ever, h d  opportunity to go. The first portion deals with 
the general aapecta of this side of geography imply, nnd later chapters take up and 
expand or explain previous paaaagea. The book is deaiged for eecondary achools 
and for teachers' preparation, and for the latter it is a most useful compendium. 
The style is clear throughout, and the examples and applicstione am practical. 
There ia a good chapter on Projections, appendioee on Gravity, Motions of the 
Earth's Axin, Mathematical Treatment of Tidea, the Zodiac, Pnrctioal Work in 
Mathematical Geography, formulee and tables, and a gloesary and index. Theee 
all supplement the fourteen chapters of the text. The publiehem claim that it  ia 
a pioneer work. I t  is doubtful if that is ent i i ly  true in the stricteat sense, but that 
does not detract from its value aa a collection from many sources 

Mr. Young% books are dedgned to meet the requhmenta of the Bonrd of 
Education's syllabus for m n d a r y  schoola In  the first section an attempt ban been 
made to place the peychological before the l o g i d  order of the aubject. Thia d o n  
ie brightly written, though the style ie aeverely " hewintic," and might tax the 
patience of many pupils. In the later e e c t i o ~  the severely logid arrangement 
militates a g a i ~ t  any regional treatment, and in pleees becomes a summary and 
little more, while a ooneiderable amount of descriptive padding h d ~  ita way in, 
nnd serves to confuse the main ime.  The whole planning, however, of the three 
years' work should be ooneidered before paasing too strong an opinion on the 
preliminary volume. There are several more expanaive text-books which do not 
suit general requirement8 cre well se this. 

The conaideration of these textbooks leads one more than ever to the con- 
clusion that, though a certain course may be planned for a term's or a year'a work 
in geography, it  is neceesary to make provision for parallel cowsea in general 
aspects of the subject, such er Mathematical Qeo,mphy, Climate, Morphology, etc., 
and aepecially are these the province of p a c t i c d  work. I t  ia suggested, by the use 
of the term parallel," that it ie advisable to keep them dietinct. The above- 
mentioned LRational Geography' aeema to be arranged somewhat on thew lines; 
and the Mathematical Geography ' might well be uried aa the beeie of a ooume of 
this kind. F. G. A. 

SHORT NOTICES. 
A~ia.-~Plaguea and Pleasurea of Life in Bengal,' by Lieut.-Colonel D. D. 

Cunningham (London: Murray. 1907. Pp. xi., 385. I l l z c s t r a h .  128. net), 
is divided into two parta, the firat dealing with certain insects and other creatures 
of common occurrence in gardens m d  houses in Bengal ; and the second (a more 
attractive section to the general reader) with " the seaeona in a Bengal garden." 

Africa-' Cairo, Jerusalem, and Damascus : Three Chief Citiee of the Egyptian 
Sultans! By D. S. Margoliouth. (London : Chatto & Windus. 1907. P p  xvi., 
301. Rlustrationr. 20s. net.) Dr. Margoliouth, with eome modeaty, speaks of 
the text of this work se the letterprees to accompany Mr. Walter Tyrwhitt's 
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drawinge," but it will &ly be reoognieed that the text stands on a far different 
level from that which sooften fille out picture-books. The thmscolour blwks which 
form the majority of the illwtratione are aim above the average of reeulta aohieved 
by Chin process, especially where the tendency to crudenem of colour ie overcome. 

' The Guide to South Africa.' Edited by A. 8. Brown and G. G. Brown, for 
the Union Castle Steamship Co. (15th edition. London : Sumpaon Low. 1907-8. 
Pp. lvi., 478. Maps. 2s. 6d.) The present edition maintain0 ita standard of value 
to "touriste, sportemen, invalids, and mttlem." Among Mesera. Philip1a maps 
which it contains, those of scientific import, such ae omgraphical, geological, and 
climatological, though inclined to roughnew, are an unuual and laudable feature in 
such a book. When it is stated that Part I. of the text, dealing with the country 
from physical, economic, and historical aepecta, oovers 278 pages (Part 11. being 
devoted to routea), i t  will be nnderstood that in conception this guide is something 
more than merely a traveller's handbook. 

'The Boa Estreda Plantationq S. ThomB! By H. J. Montairo de Mendonp. 
Translated by J. A. Wyllie. (Edinburgh : Oliphant, Anderson, & Ferrier. 1907. 
Pp. 63. l l luahtions.)  Thii is a study, with etstietics and numeroue excellent 
p!ates, of the methods and conditions of life on one of the moet important &tee 
in the Portuguese bland of St. Thomas. Its object is to provide an example ir. 
colonial methods, such, it  haa been amerted, as awe yet to seek in some park of the 
Portuguaee empire. The medical and general treatment of native labourem is the 
most prominent subject of the work. . 

America,-'Dr. John McLoughlin, the Father of Oregon.' By Frederick V. 
Holman. (Cleveland : Arthur N. Clark Co. 1907. Pp. 301. Illwtratwnr. 
12s. 6d.) Thin is a aimple and intereating reoord of the aueer of the first pioneer 
of Oregon, a Canadian born (1784), who represented the Hudson's Bay Company 
in the far west, became an American c i t i ~ n ,  and died in 1857, a victim of intrigues 
against the reward which hie work should have brought him. 

' Witschattageographie der Vereinigten Stasten.' (Angewandta Qeograpbia 
111. k i e ,  2. Heft.) By Prof. Dr. A. Oppel. (Ealle: Qebauer-Schwehhke 
Druokerei. 1907. Pp. 160. Diupms.  8.50m) This ir an enoyclopaedic st~ldy 
of the United States, especially from the economical standpoint, In a amall wmpasa 
Coneidermi as an educational work, it recaivee, to our idew, a somewhat forbidding 
aspect from the extensive nee of staiietioa 

With the Border RufEans : Memories of the Far West, 1852-1868.' By R. E 
Williams. Edited by E. W. Williams. (London : Murray. 1907. Pp. xviii, 478. 
Illustrations. 12s. nd.) This b an interesting narrative of a life of adventure 
in Weetern Virginii Kansss, and Texas. I t  given etriking pioturea of the Weut 
in thew IL early" times. 

- - - -  - - - p~ - - - - 

THE MONTHLY RECORD. 
TEE B o o m .  

Iloyal Medals and'0ther Awards for 1908.-With t h e  approval of His 
Majesty t h e  K i n g  a~ Patron, t h e  t w o  royal medals for  t h e  ourrent  yew 
have  been awarded-the Founder's Medal to Lieut. Boyd Alexander, 
and  t h e  Patron's Medal to H.S.H. t h e  Prinoe of Monaco. T h e  s tory of 
Lieut.  Boyd Alexander's three yearn' journey aoross Africa, t h e  & of 
whiah wee borne ent i rely by himself a n d  his  brother offioem who 
died dur ing  t h e  expedition, is well known to t h e  Fellows from Lient. 
Alexander's letters i n  the  J o u m l ,  a n d  from t h e  paper which h e  r e d  
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before the Sooiety laat sewion. Beoently the resulta have been embodied 
in his work From the Niger to the Nile.' The Prince of Monaoo has 
pnmued the study of ooeanography for many years, first on the eailing 
yeoht Hirondelle, then from 1891 to 1898 on the schooner Pn'nmwe Alice, 
and latterly on the finely appointed ateam-yaoht of the same name, 
which he designed and equipped aa an oceanogrephial laboratory. 
In recent yeare he has explored in suooeesive seaeons the coasts of 
Spitabergen and the adjacent ma, and has published a remarkable and 
moet valuable ohart of the mans ,  on which all deep-sea soundings are 
entered and ieobathe drawn with greater detail than hee been attempted 
elsewhere. Of the other awards, Lieut.-Colonel Delm6-Redcliffe receives 
the Mumhison Grant for hie survey work es Resident in the Nile 
Province of the Uganda Proteotorate, and ee chief of the British section 
of the Anglo-(3erman Commission for the survey of the frontier between 
the Victoria Nyanze and Rnwenzori, an acoonnt of which he eubmitted 
to the Society in 1905 ; Dr. T. G. Longataff, the Gill Memorial, for his 
exploratione, oarried out at  his own expenee, in the Himalayas, inolnding 
the aecent of Mount Trim1 ee recently described by Dr. Longetaff at 
an evening meeting of the Society; and Rai Sahib Ram Singh, the 
Cnthbert Peek Grant, for hie survey work during the paat ten yeam 
in Tibet and Chinese Turkeetan under Captain Deasy, Dr. Stein, Captain 
Rawling, and Major Ryder. As shown by Dr. Stein's letters to the 
Journal, Ram Singh hee been for the paat two yeare with Dr. Btein 
on the latter's second expedition to Chinese Turkeetan. 

Memorial to the late Sir Laopold MIClintock.-The Boyd Sooiety, 
the Roy$ Qeographid Sooiety, and Trinity Houee have undertaken 
the expense of a memorial to the late Sir Leopold. WOlintock in 
Westminster Abbey, with the oonsent of the Dean and Chapter. The 
memorial will consist of an alabaster slab, to be plaoed underneath the 
monument to Sir John Franklin, whose fate waa definitely ascertained 
by Sir Leopold during hie celebrated expedition in the Fox. The in- 
scription will be 8e follows :- 

" BEBE ALBO IB COMMICMOBATED 

ADMIRAL SIR LEOPOLD M'CLINTOCK 
1819-1907 

D18OOVEBEB OF THE FATE OF FBABELIN 

IN lag." 

Mr. Boyntonla Propoaed Expedition acrose South America.-As i t  has 
been stated through the Prees and otherwiee, that an expedition which 
is being organized by Mr. George Melville Boynton, entitled 
covey Darkest America Expedition," ie under the auspices of the 
Society, the Council desire to state that the Society haa nothing to do 
with the expedition whatever. A t  the same time, the Council have 
no, means of forming 8x17 opinion on the organization or objects of the 
expedition, or on the competency of ita commander. 
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Black Rain in Ireland.-The Febrnary number of 8ymons's dfetsorologicd 

Magazine contains a communication from Dr. 0. Boeddicker on the subject of a 
fall of black rain observed in various perk of Central and Western Ireland on 
Odober 8 and 9, 1907. The fall wae reported, in reply to an inquiry by Lord 
Roesa, from over thirty d~fferent etation5 and the rain probably fell over a atill 
larger area The amount of mot d e p i t a d  wae in many casea so great that rain- 
water tanks had to be emptied and cleaned, while clothes hung out to bleach were 
blackened. A disagreeable smell was also noticed a t  ~ario&~leces.  The cloud 
soems to have come from the squth-east, and on the 8th itn greatest width from 
south-west to northeght must have been not lees than 110 milee ; on the 9th. not 

1 
leas than 80. On the latter day black rain wae reported from a point near Watport, 
on the Atlantic (w. Mayo), so that the mot-laden cloud, originating probably 
in South Walee, is shown to have c r d  the channel and the whole of Ireland, 
diegorging its aoot into the Atlrnticx 

The Underground Conneation between the Upper Danube and the 
-em-That the Aach, which entere the Unter See of the Lake of Constance near 
Radolfzell, derives much of ita water-supply by undergrauod chlrnnele from the 
upper Danube, wea long a matter of belief, and wm actually demonstrated by 
experiments carried out in 1877. The mbject hos, however, lately attracted 
renewed attention, and further experiments by means of chemicals, carried out lost 
year, have aetat reat mme point4 which had remained doubtful. A careful stndy 
of the whole queetion has been d e ,  among othem, by Prof. K. Endrim, of 8tutb 
gart, who discussed it  at the meeting of German naturslista in that city in 1906, 
and who hae given the gist of his paper in a recent number of the Nutunhen- 
schaftJicAo Woehmrdrrifl (1908, No. 7). Another paper, by Dr. C. Q. Barth, 
appeared in the twelfth number of P e h a n n e  Mitteilungen for 1907. AB might 
be s u p p e d ,  the belt of country scrolrs which this underground flow takes place ir 
compowd mainly of limestone (Juraenic). The Danube water einks into the ground 
at various epota on either side of the Beden-Wiirttemberg frontier, but the greatest 
loss is experienced at  the " Brtihl," between Immendiogen and MiShringen, the 
volume ahorbed here being eo great that for a good part of the eummer not a 
drop finds ita way down the valley. The upper Danube then belongs wholly to 
theRhine egstem, the water-parting being dieplaced a coneiderable d i i c a  &the 
east, while the Danube is forced to find a new gathering-ground in the Swabian 
Alb. But this in not all, for the experiments of 1907 have proved that a further 
withdrawal of water takes place near Fridingeo, considerably lower down, this like- 
wise finding ita way, by a strange zigasg course, to the h c h .  This state of things 
is favoured by the low level of the Rhino valley, compared with that of the Danube, 
but from the length of time taken by the low-water etage  of the Danube to be felt 
on the Aach, it seems that the water must be etored in an extensive rtumrvoir, 
poesibly due to the same tectonic forces whiah have created the d e p r d o n  of the 
Lake of Conetence. The withdrawal of water ia a nerioua matter for the town of 
Tuttlingen and other places on the Danube, and efforts have been mado to check 
it, though these have not unnaturally met with opposition from the dwellers in the 
valley of the Aach, who benefit by it. I t  is probable that some of the Danube water 
alm finds its way to the R h i e  by the Wutach, which entara below Bchaffhaueen, 
and some loo, powibly, by a northern route vi4 the Nechar. 

New mute between Sweden and &~many.-It ie announced that the 
Swedish Parliament hes recently ratified the agreement with Germany (previously 
ratified by the Pruesian Diot) for the eetablishment of a powerful ferry sarvioe 



between the two countries for the purpose of supplying direct railway transport 
from one to the other. The terminal pointe of the ferry will be Trelleborg, just 
west of the southernmoat point of Sweden, and Sassnitz, on the Jasmund peninnula 
of Riigen. 

Intermittent Lakes in Eu~ ia . -A  good deal baa been done lately to 
investigate the "karst * phenomena in Russia, especidly in the lake region aonth 
of Lake Onega The d t e  have been published in Rueeian journals, but have 
been made more generally accessible in a summary contributed to Spelunca 
(vol 7, No. 49, 1907) by M. A. S. Yermoloff. The lake8 euuth of Onega have 
been examined (among others) by M. Kulikovski, who considers the formation in 
thie region, much of which consints of limeetone, to be of Devonian age. Three of 
the lakes, of which the largest in the Shimoeero, communicate by natural channels, 
though, as they are not filled and emptied simultaneously, the direction of flow in 
these changes from time to time. The Shimotero discharges ite waters into an 
abyss some 14 milee to the e a t ,  which seems to communicate ultimately, by the 
Megra river, with Onega By November it ie sometimes completely empty, apart 
from a stream which losee itself in  he abyss abjve mentioned. Another abyss 
engulfs the waters of the Dolgozero, at the other end of the system, during a 
portion of the year. A seoond s y s h  of lakes liee a little to the cast, and is 
connected by underground channels with the Bielwzero, or White lake, and so 
with the system of the Volga The phenomena prenented here are almost identical 
with those already described, the lakes being drained periodically by means of 
similar abysses, though it b only the Kaino which disappears entirely. In  several 
oasee the inhabitante have aought t9 preeerve the fishing by oonstructing a dam, 
but in one only with succeea Although most of the water of thee0 lakes 6nde ita 
way towards the Volga system, some probably reachee that of Lake Onega Not 
far off, in the Novgorod government, b Lake Druzhino which empties iteelf, as a 
rule, a t  intervsls of seven years. The engulfment takee place in the short e w e  
of twenty-four hours, and it  seems probable that the water finds ita way under- 
ground to the Bielo-ozero. All the lakes so far mentioned differ from the Lake of 
Zirknitz (the clae~ical example of an intermittent lake) in not being filled again by 
the same channel by which they are emptied, but by ordinary, abovsground, 
agencies, the process somerimee taking as long as eeven years. In the case of Lake 
Siamgo, in the Arkhangel government, the waters of which are said to disappear 
with much regularity once in four years, the re-filling takes place with great 
rapidity within a few days of its emptying, and by the same underground channel. 
Among other striking features of this region are the instances of streams, the 
direction of whom flow b reversed according to the su te  of the water-supply in the 
lakes with which they are connected. 

ASIA. 
The Count de Ledain'r Journey aorotw Central Asia.-In 1904 and 1905 

the Count de Ledain and his wife carried out some extensive journeys in the 
interior parte of the Chinese Empire, in the course of which, thanka no doubt to the 
effect of the British military expedition of the former year, they achieved the dis- 
tinction of croening the whole width of ti be^ from north to south, and eventually 
reaching the plains of India The journey was referred to at the time in the 
public preee, but no regular narrative was laid befvre geographical circle8 until 
December last, when the count read a paper before the Paris Getbgraphicd Society, 
a summary appearing in the January number of La Geographic, the organ of that 
body. In this abridged form it is not easy to follow the travellers' routes through- 
out, many of the places visited b i n g  ~poken of under names that find no place on 
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our maps. The first part of the journeys had to do with Mongolia and the Gobi. 
Alter visiting the mine in the Odoa country, the travellers crossed the Hwang-HO 
into Alaehan, where they likewise examined eome ancient tombe and other rimsins, 
including thom known to the Mongols ee Poro Hoto. After going south into 
Kansu, they once more turned north for Alashan and the Qobi, in which leet they 
visited a place upoken of ae Repalaraitsu, and made a eurvey of the Pua-ho and 
Lake Tsin-tiu-ru. Large tracta were found to be fertile and cultivated. A t  
Gnmi-chn (Anei or Nganei) they made their preparations for the journey .croes 
Tibet, on which they h a l l y  shrted with sixty mulea and ten drivere, besidea fonr 
home and four camel*. Traversing the monntrine which separate the Qobi from 
Tna~dam, they crowed the latter (fixing the position of the Dabaenn-nor en route), 
and then struck for the po~~rcee of the Ya~~gtne,* whioh they claim to have reached 
at an altitul~e of nearly 23,000 feet. Most of the bazgage animale sumurnbed to the 
difficulties of the route, and before reaching civilization three of their men also 
died. Crwsing the Amdo mountains, they made for the lacustrine region to the 
eoutb, wming upm the encampments of nomade, but suffering no hindrance from 
them. Haviug reached Teqri-nor, they held on their couree for Shigetee, and eo 
vG Sikkim to India. 

Old Map of Siberia.-Through the courtesy of M. Alexander Gregoriev, 
the late ge~~eral  secretary and an honorary member of the Imperial Rueaian 
Geographical Socirty, a photograph of a very interwting neventeenth-centnry 
manuscript map of Siberia hae been added to the Map Room of our SJciety. This 
map wae found by M. Qregoriev in the old summer reeidence of Peter the Great 
at Ekabrinhof, near St. Peterebnrg, and ita existence h a  been known to him eince 
188K, although it is only recently that it  hae been possible to settle the question 
of its authorehip and actual data As shown by M. Cfrigoriev in a pamphlet ha 
has written, and a copy. of which he hm been good enough to present with the 
photograph, the map wee drawn in Tobolek by a certain Bemen Remeeov, a wlf- 
taught oartographer, by order of Prince Repnin, superintendent of the Sibiraky 
Prika, the department which up to 1763 had to deal with Siberian affairs. Tbie 
order wee issued in M m w  on January 10-20, 1696, and the map waa finished 
and despatched to M m w  from Toborn on September 1&28, 1697. The a m  
included in the map extends from the Arctic ocean to the Great Wall of Chine, and 
from the Volga to the China sea Korea is shown in the southesst and the esa 
of Azov in the south-west corners of the map. The photograph is a reduction 
memuring 14 inches by 18 inches, but the valuable and interesting original 
measures about 9 feat by 7 feet. I t  is painted in wloum on a somewhat thick 
cotton material, and is fairly well preserved. The Czar has now entrusted the 
map to the custody of the Imperial R u d a n  Qeographical Society, where it will 
doubtless be highly appreciated. 

The Desert west of Wadi Ha&.-Lieut. Comyn mnda ua some notes on 
a circular trip made by him in the now little-frequented desert west of Wadi Half4 
with remarks on the possibility of opening up a route acroas it to Tripoli. His 
starting-point wae Wadi Halfa, whence he struck north-wwt to Sheb on the old 
caravan route from Assiut to Darfur (followed by W. Q. Browne a t  the end of 
the eighteenth century) known ne the Darb el Arhain, or "Forty days road." 
Hence he pushed on in the errme direction to a halting-place named Terfaui, from 

* The position of these is not slated. Hookhill, who w e d  very olom to them in 
1892, plncad them in about 33)O N., 91° E. 
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which point he found it adviaable to begin the retnrn journey, which was &ected 
by a circuitom route ta the south. A great pert of the country ttaversed ia a vart 
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tableland extending westwards into the depths of the desert, the eur fm f o d  
largely of vast level tracts of sand, varied by m k y  eminences or sandhilh The 
former are frequently of the sugar-loaf form, but aometirnea table-topped, and the 
sandhills are molltly rounded hummocks known by the name aa t.&ebilW (sing. 
" tarbul "), covered on one side by acacia bushes (Selim or Kitr), though examples 
of creecentshaped moving dunes were also seen. The wells, most of which yield 
a more or less brackish water, are frequently placed in depreesionn (aometimea bowl- 
shaped) below the general level of the plateau. The rocks in various placer were 
of the most diveree colours-red, purple, grean, yellow, black, etc., and the a n d  
wae sometimes a bright red when turned up. Around Bir-el-Sheb ("well of 
alum ") considerable deposits of this substance were seen, and elsewhere there 
are beda df rock-salt worked to some extent. A block-house dill exists at Sheb. 
At Terhui evidences were seen that the place had once been an oasis of importanoe, 
the remains of camping-grounds pointing to the passage of a great highway. 
Litut. a m y n  thinks that other oases exiat to the north-weet, and he points out 
that as a line of them is known to run south-east from Tripoli, the unexplored gap 
is only 350 miles in width. On the return the party took s direct route to Selima 
(where an, ruins said to be those of a Christian convent), and then struck wed into 
the desert, crossing two disused roads running north and south. A vset level plain 
with mirror-like surface extended in this direction, broken occasionally by aand- 
ridgee, end in one pert atrewn with boulder@. A wlitary tundub tree (Capparia 
aphylla) was also aeen. Skeletons of birds atrewed the ground in placee, and 
Lieut. Comyn wee told that at times 0ighta of bide struggle from the west in 
an erhauated condition to the w e b  a t  Selma. A heavy dew WM experienced 

during the two nights spent ou the level plain above referred to. About Ein Bga, 
where the Arbaii road wae rejoined, a ntony waste, very trying to travel over, tooh 
the place of the sand. The plateau seems to have now been left, an its eecarpment 
W ~ L I  seen to the north on the further journey to the Nile, during which Borne very 
rocky undulating country was passed. During the greater part of the journey the 
vegetation coneieted of palms (date, dom, etc.), the a w i a  bushes above mentioned, 
and of tuklia or Wfa grase ; but s t  Safeaf the grass, ouriously enough, wee of the 
kind (sofeafl found on the marshy banks of the Nile. It withers when the Nile 
falls, but becomes lnxuriaut again with the rise of the river, when the w&er ie 
almost level with the surface. Some treee formerly grew here, but were cut down 
in 1894. Gazelles seem fairly abundant, and iusect life ie described ee rife. A 
pair of falcons were seen on n rocky eminence. Traces of the former pmance 
of man were seen in an old quarry near Legia, in a prehistoric ruin 70 milea eaet of 
this, and in a hand-grindstone (for corn) found a little west of Selima. 

Colonel Laperrine'a Saharan Expedition of 1906.-This expedition, which 
was referred to some time ago in the Joumd, was undertaken, it  will be remem- 
bered, with a view to effecting a junction, in or near Taodeni, with s party from 
the Sudan under MY. Cauvin and Cortier (Journal, vol. 80, p. 346). The narrative 
of the expedition, given by Lieut. Nidger in Lu Cibgraphie for December, 1907, 
shows that this crossing of the desert was no leea fruitful in results than othere of 
the many traversee by French explorers within recent years. The a8tronomical 
and other observations, carried out by Lieut. NiBger, are a useful contribution to the 
mapping of the Western Sahara, and the general observations on the physical con- 
ditions are of coneiderable interest. I t  was Colonel Lspemne's original, intention 
to crops by a direct route from Adghar in Tust to Taodeni, but, the intervening 
tract being almost unknown, he failed to obtain a guide, and waa forced to take a 
circuitous route farther cast, so as to approach Taodeni from the south-east eoroee a 
narrower stretch of waterlees country. The southward portion of the route did not 
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diverge widely from those of former travellers, though Rome new bits of country 
were traversed. Lieut. Ni6ger makes eome interesting remarks reepecting the 
drainage which goes west from the hilly regions of the northern k e g  country, 
which wma all to converge on the great Sebkha or saline basin of Ae el %ti, 
hit herto quite unexplored. Even the Wed Saura, which has its origin a long way 
north of Tuat, appears to debouch in the eame basin, the examination of which will 
be an interrsting piece of w0.k for some future traveller. Between the well-known 
halting-place of In Z i a  and the well at Gernen, the roub led for five days across 
the waterless plain of the Tanezruft. After a ne t  amid the pasturagm of Itafok, 
where many Tuareg enoamprnenta were seen, the expedition struck a little south of 
w ~ t  towards Ashurat, over a country broken by rocky eminences, with depreesions 
which receive the drainage from the southern Adrar. Later the weds were of purely 
local exteneion, but some contained thick groves d gum treee. The only fodder 
which grows. naturally in these southern regions ia the hud. From dshurat the 
route led north-west across the remarkable system of sand-dunes, ~unning regularly 
from ~outh-weat to north-east, already desoribed by Lieut. Cortier (Journal, Zoc. cit.). 
The a h n c e  of well8 in this tract may be due in part to the policy of the Tuareg, 
who are exposed to attack h m  the Arab tribes to the west and north-west, and are 
not deeirona of facilitating communications. After meeting the southern detach- 
mebt at El Qettara, and spending some time in the neighbourhood of Taodeni (a 
great centre of clravan routes, where some valuable information on the region to 
the north was obtained), Colonel Laprrrine set out on the return journey by the 
direct route to the north-eant, for which he had been fortunate in obtaining a guide 
-probably the only man who knew it. A very broken region-known by the 
generic term Aukar-had first to be travereed, after which followed the gmst Erg 
known ae Shesh, which in ite main features reeemblen the Igidi west of Tunt. I t  
is a t  present practically deeerted, and the party experienced conriderable hardshils, 
for the wells were in a neglected  tab and gave only brackieh water, though the 
route was on- much more frequented. In itself, however, the Erg present8 no 
insurmountable difficultise to those who know it well. The firat of the Tuet 0886s 
was reached on July 9. 

The Duke of Mecklenburg's m a i t i o n  to East Central &ca, the 
organization which was announced in the Journal a year ago, arrived, during the 
course of last summer, in the region of Lake Kivu, whence, as also from points 
touched at earlier, the leader has sent home accounta of the work so far m m -  
pliahed. These have appeared in the TqZich Rundschaa, extracts beiug also repro- 
duced in the Deutsches KoloniaZblatt (February 1, 1908), and at less length in the 
Zeitschrift of the Berlin Geographical Society (1908, No. 1). The Duke is ncwm- 
pnied by a number of experts, who, besides surveys, are carrying out eoologi~l, 
geological, ethnographical, and other researches. Bukoba, on the Victoria Nyanzs, 
was reached on June 9, the weetward march being resumcd on the 19th. Dierent 
sections of the expedition surve~ed different districts on or near the coum of the 
Kagera, a new tributary of which river was discovered in the region between it and 
the Lubogora. Passing through Ruanda, the expedition reached the military p t  
of Kissenye, from which, as n centre, explorations of Lake Kivu and ita neighbur- 
h o d  were carried out. A strong surf was noticed on the lake-shore each evening, 
there being no wind at  the time to account for it, and it is suggested that it  has 
some connection with the volcanicity of the region to the north. Investigations 
were made into the fauna and flora of the lake and its islands, the former proving 
markedly poor in species, which is in harmony with the idea of its recent origin. 
Dr. Kimhstein, the geologist of the psrty (who, in compny with Lieut. Weiss, had 
previously examined the bush-steppe south of Mpororo, &ding it a much-broken 
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mountain country much resembling Karagwe), discovered on the northsret and 
north shoree of the lake remains of a now extinct fan- which, he thinks, msy 
throw light on it8 hietoy. Hie studies of the volcanoen led him conclude thet 
their activity b dying out progressively from east to west, being a t  present greateat 
in the case of Namlsgira. Studiee of the fauna of these mountains were m& b y  
Dr. 8chubota In October the duke waa planning to proceed through Congo territory 
to Lake Albert Edward. 

Coetivy tmmshrred to the Beychellea-By letters patent dated Jannarg 13, 
1908, the small island of Coetivy, lying to the south-south-east of the mRin portion 
of the Seychelles group, has been.united with that protectorate, having previously 
remained attached to Mauritius. As was pointed out by Mr. (hd iner  in hie paper 
on the Seychelles (Journal, voL Bg, p. 148), the reaaon for ita m remaining when 
the Seychelles proper were separated from Mauritius in 1908 waa the fect that its 
proprietor (like that of Farquhar to the south-west) belonged to the more southern 
colony. I t  may be presumed that the transfer of Farquhar will only be a matter of 
time. 

Region of the Colorado Delta : Lateat Chang~hanges.-The exceptional phen* 
mena presented by the sudden irruption of the Colorado into the Salton basin 
have afforded a fruitful field for atudy, of which advantage is being taken by 
more than one organizetion. A beginning was made early in 1907 by Mr. D. T. 
MacDougal in connection with the Deaert Laboratory of the Carnogie Institntion, 
and it is proposed to continue the inveatigatiom during the receesion of the Salton 
lake, with a view to observing the movements and behaviour of plants in the 
occupation of a denuded area. The preliminary expedition, during which the 
Salton lake wan circumnavigated, and the second basin to the west of the Cucopa 
mountains explored, haa already supplied intereating data on the physical conditione 
of the region, which are described hy Mr. MacDougal in the B&in of the 
American Geographical Society for December, 1907. Many -plea of the water 
of the Balton lake and also of the Colorado river were collected, andpea &owing 
that, while the conetituenta of the lake water approximate more nearly to those 
of the river than of --water, there is still a difference in character between the 
two former, which seems to show that the mluble matters in the lake are not 
derived exclueively from the Colorado. A large part of the floor of the basin waa 
occupied by saline deposit4 and during ita filling (in which the water-level me 
altogether 72 feet between November, 1904, and March, 1907) a marked d i e m c e  
wee found betwem the amount of salts carried at different points, the ahallcwer 
portiom showing a much greater degree of concentration, though eventually the 
action of currants, etc., brought about a much greater uniformity. When at its 
highest the lake occupied &area of between 600 and 700 quare  milen, ita margin 
presenting a singular aspect owing to the abeence of any real beach, and the 
encroachment of the water on the desert vegetation. Long tongue8 of water 
sometimes extended from the general shore-line into hrrancss cut in the sides 
of the basin, and in these the swell of the lake would be converted into oscillating 
currents. Otwervationa of relative humidity proved that, while on the immediate 
shore this might reach 80 or 90 per cent., it would have fallen to 49 per cent. a t  
1000 yards'distance, beyond which the unchanged aridity of the desert wna eoon 
encountered. Any effect on vegetation would therefore be limited to the immediate 
vicinity of the shore. Mr. MacDougal's trip west of the Cucopa ridge showed that 
the basin of the Maquata lagoon (for which he proposes the name Pattie basin, after 
the trapper8 of that name who traveread it  in 1828) ia aleo an ancient arm of the 
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gnlf, and that it, like the Salton, is an integral part of the delta. The lake is filled 
more frequently than the Salton, the flood-w~br making its way into it from the 
main western nrm of the Colorado round the southern end of the Cucopa range 
in a shallow sheet 10 to 12 miles wide. In a more recent note in the NatioMl 
Ueographic Magucine (January, 1908), Mr. MacDongal reports that a new main 
mouth has been formed by the Colorado on the east side of the hcad of the gulf, the 
channel utilized being an ccwional flood channel to which he had called attention 
in 1906 (Jownal, vol. 81, p. 631). This is likely to have importaut consequences, . 
including a probable blocking of the previous main mouth, and a reduction of the 
force of the tidal bore. Another invebtigation is to be carried out at the Salton 
lake by the U.S. Weather Bureau for the pnrpoae of elucidating the conditions 
of evaporation. Some preliminary experiments at  &no, Nevada, described by 
Prof. F. H. Bigelow in the Bame number of the National Ueographic Magazine, 
point to a neceseary modification of current ideas, i t  being shown that the process 
b a y  be greatly retarded by the vapour blanket formed-immediately above the 
water surface. 

S a n h  Crnx I h d ,  Wed Indies.-Under the title ' The Building of an 
Island ' (Chrietiansted, 1907), Mr. John T. Qnin diecus~es the geological history of 
Senta Cruz, a t  the north-east corner of the Caribbean sea. With a length of 22 
miles, and a breadth of 6, the island has an area of 80 equare miles, or threkuartera 
that of the Isle of Wight. I t  rises abruptly from the sea on the north, hut on the 
south the 100-fathom boundary-line encloses a fmher area as great as that of 
the island. The west end of the island is an oblong, while a low neck joins i t  
to the triangular w t  part. The west oblong is hilly, Blue mountain &ing to 
1100 feet. The east triangle rises from the intervening neck in ranges 800 feet 
high, and parallel to those of the west oblong. The lowland neck is formed 
of limeetone and marl--stratiled and foraminiferous. On tach side, viz. through 
the east triangle and the north-west oblong, the geological formation is known ae 
'' blue beach!' I t  is composed of clay and quartz, and is older than the limestone 
of the plain. The " blue beach " formation haa been folded by form acting from 
the north-north-east, while other forcee have acted crosawiae. I t  is eesentially a 
clay formation, which, though ultimately 'igneous, hae been ~tratified by the 
action of the sea. Later ite configuration hse been modified by heat and water. 
Crystalline forms occur, with frequent jointing and cleavage. In the central plain 
proofs of sinking are found. When the mountain creats were planed away, the 
land sank and was covered with lbestone and marl deposits, which lay upon 
the upturned edges of the strata Igneous dykes occur in this section, but 
there are no valuable metal ores. The valleys of the island have been carved 
out of the uplifted strata, of which the hills are the remuante. The denuding 
influence is chiefly the rainfall, which is about 50 inches, or double that of the 
Thames valley, though the thick vegetation protects the land from weathering 
to some extent. Santa Cruz lien at the east extremity of the Antillean chain, 
which stretches from west to east, and of which Porto Rico, Cuba, and Jamaica 
show signs of n similar geological history, e.g. limestone formations on the seaward 
eloper. If, with Dr. Sptnoer, we regard the Webt Iudies se a aunken plateau 
connecting North and south Amcrica, the island takes it. place as an unsubmerged 
relic of this vast area 

Dutch N e w  Qninea.-An account is published in the Tijdschrift of the 
Dutch Geographical Society, Dtel xxv., No. 1, of the Lorentz expedit~on which 
last autumn set out from Oostbai, on the south m t ,  up the North river with the 



object of reaching the Sneeuwgebergte (Snow mountains) lying to the east of 
the iethmus formed by W v i n c k  bay. The furthest camp wae pitched on the  
ridge of the Hellaggebergte at a height of 2170 metres (7100 feet), where a fine. 
view was obtained of aeveml mountain gmup. The height of the Herweden- 
Top, 17 miles distant, wae estimated at about 5000 metres (16,400 feet). This 
summit, like the Snow mountaine, is vieible from the sea The latter were not 
visible from the camp, but from elevations observed on tbe route were estimated 
to rise to 5000 metree, or 100 metre0 less than the height calculated hy Meyjes. 
A higher point on the Hellwig mountains, about 7600 feet, was reached, lying 
roughly in 4O 29' S. lat. and 138' 50' E. long. The expedition here t m e d  bnck, 1 
owing to rcarcity of provisions, the distance from the sea in a straight line being 
abont 85 miles. 

The lagnetic Survey of the Pacilic, by the U.S. ship Qdilee, wae continued 
during 1907, and is now approaching completion. From a statement in Science 
of January 17 we learn that the Galilee, which had left San Francisco in December. 
1906 (as previously, under the command of Mr. W. J. Peters), made the tour of 
the Pacific by way of tho Marquesw, Samoa, Shanghai, Alaaka, Hawaii, eta., to 
New Zealand, arriving at Lyttelton on December 24 last. A determination of the 
three magnetic elements wes made about every 200 or 260 miles along the entire 
route, while comparisons between the ship's instruments and those of observatories 
on the route were secured. I t  wss expected that the Galilee would reach San 
Francisco vici Peru about May 1, bringing to a close cruises amounting to a total 

. of some 65,000 miles. 

Hr. Hhackleton's Antarotic Expedition.-The ship Nimrod returned to New 
Zealsad early lest month after landing Mr. Shackleton and the other membere of 
the expedition who are wintering in the Antarctic on the shores of Roe8 island. From 
a lengthy desptch by Mr. Shackleton, which has been cabled to a London news- 
paper, i t  a p m r s  that the Nimrod was badly strained during the storme encountered 
after the expedition left L y t t e l h ,  and that members of the acienti6c staff es well 
as the crew had k, take their tnrn at the prunp. The Koonya towed the expe- 
dition till ice was sighted, and gained the distinction of being, if Mr. Shackleton is 
not mistaken, the first ~ t e e l  steamer which hes crossed the Antarctic Circle. After 
the depnrture of the Koonya, the course of the Nimrod was directed south along 
the 178th meridian of west longitude. For several hours on the following day 
(January 16) the vessel had to thread her way among large icebergs, but the open 
waters of the Ross sea were reached without any sign of the pack-ice through 
which previous expeditions bave had to force a passaga The ice-barrier waa 
sighted on January 22, and the expedition then turned eastward to carry out 
Mr. Shackleton's intention to establish winter quarters on King Edward VII. Land. 
Mr. Shackleton reports, however, that access to the land in this direction wae 
barred by the ice. Repeated spells of bad weather were experienced, and at lest 
he decided to make for McMurdo sound, a t  the other end of the ice-barrier. Hero 
winter quartere were established on Cape Royds, under the shadow of Mount Erebue, 
about 20 miles north of the Discovery's winter quarters. l 'he landing of the 
motor-car, ponies,  do,^, and other equipment wes not accomplished without 
difficulties, and once the Nimrcxl wae blown out, to sea in a blizzard with the 
temperature 16' Fahr. below zero. On the voyage north, however, the Nimrod 
had an excellent nln, leaving the winter camp on February 22, and arriving a t  
Port Chalmer~ on March 6. The landing-party appears to be fifteen strong, having 
been joined by Prof. David, of Sydney; Mr. Marson, a chemist and physicist, of 



Adelaide; and Mr. Armytage, a hunter and traveller, of Melbourne. Since the 
Diseovmy expedition the ragion around McMurdo sound is not virgin territory in 
the name senee that is King Edward VII. Land, but there is plenty of room for 
interesting ~cientific work, and no doubt a big effort will be made to reach the pole. 
The Nimrod h to return for the explorera at the beginning of next year. I t  is 
reported t ~ a t  Captain England has resigned his command, end according to a 
telegram from Wellington, it is doubtful whether the magnetic survey in the Indian 
ocean, which wee allotted ae the work of the Nimrod during the coming year, will 
be undertaken. 

Bieve Penitente.-Snbsequent to the reference to t h i  aubject at our meeting 
in January, a long and interesting discussion on it was held at  a meeting of the 
Research Branch of the Berlin Gel-gmphical Society on February 8 last. The 
subject was introduced by papers from Dr. Bauthal and Dr. Hans Meyer, recording 
their observations in the Andes, and from Dr. Fritz Jaeger, giving his experience on 
Kilimanjaro.. Dr. Meyer pointe out that the original form of the phrase used to 
deecribe the singular rows of snow-pinnacles obeerved in tropical ranges w3s nicw 
de lospenitmtcs, and that the proper abbreviation is nieve penitente.  He prefers, 
however, to tind a German name. Dr. Hauthal suggeste Biimerschnte, the literal 
translation of the Speniah phrase, while Dr. Meyer would substitnte the more 
precieely descriptive Zackenfirn = "snow-teeth." The papers are illustrated by 
photographs exhibiting very clearly the phenomenon in i t e l se ren t  stages, from * 
bummocky snowfield to isolated and tottering spires and pinnacles. The evidence 
shows that the Brat stage is a wries of ridges in the snowfield running in all cases 
in an approximately south-eat and north-west direction. These ridges soon 
break up into pyramidal formr or sharp cones and rpikes ranged in rowd corre- 
a p  nding to the ridge they repreeent with on almost regimental regularity. Their 
height is ordinarily from 4 to 6 feet. Dr. Meyer narratea how, on Chimborszo, 
he was able to watch thebe 'Lmow-teeth" in process of formation at an interval 
of wven weeks. During this period the mountain had been enveloped in clouds 
during the hottest part of most days. He therefore believes that the cause of 
their formation ehould be found rather in hot winds than in ~unshine. Similar 
snowy ft,rmations were seen by Dr. Jaeger on Kilimanjaro. He considers that 
after eight days' fine weather he recognized on the T~chingel-Firn in the Berneso 
Oberland snow-ridges eirnilar on r s m ~ l l  scale to thow in which the anow-teeth 
originate. In the discuseion that followed, Herr Meyer allowed that sun more 
often than wind wee the cause of the phenomenon. Very varioucl vie\vs were 
expreastd by the different speakers as to the cause of the ridgea out of which the 
snow-keth are formed. Some alleged differences in the internal structure of the 
mowfield, others the action of heat-absorbent dust on ita surface, m d  others wind 
action. The prevailing opinion, however, seemed to be that the two cauacs which 
had most effect were long seasons ai!hout snowfall and a vertical sun, the rays of 
which fell on the bottom of the hollows and converted them into trougha. The 
pinnacles appear to be protected in many w e e  by icy caps, thus to a certain extent 
resembling earth-pillare in the cause of their prolonged duration. No r$ference 
wee made during the discussion to Mr. Cornieh'e elaborate reaelrches into wow- 
waves and ripples (we Qeopphical Journal, vol. U), No. 2). Surely these furnish 
an adequate theory of the origin of the ridgtd structure which serves as a basis for 

A summary of various previoua dimussions of tlio phenomenon wae given in the 
Journal for July, 1905, p. 91. 
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the mow-be&, or nitvc pnitmte. In thin opes the original formation of the 
ridgee would be attributable to wind (except in rteep gullies and slopes where other 
cansea may be efficient), and their subsequent development and conversion into 
snow-teeth to the influence of the equatorial mlar rape. 

Investigation of Earth-movements-An inquiry haa been set on foot by the 
Zentralkommiseion fiir Wiseenechaftliche Landesknnde in Deutschland,' through 

Dr. G. Braun, of Greifewald, with a view to the collection of exact obeervations on 
the eubject of Earth-movements of varions kinds. Dr. Braun has iwned a circular 
(addressed primarily to the German-epeaking peoples), in which he point8 out the 
importance of the study of Earth-movement8 ,(landslip, mud-etreams, or the slow 
movemente only noticeable through their reeulta) in connection with many problems 
of physical geography, and asks for particulars of euch occurrences (including 
newspaptr and other cuttinge in which they are, however briefly, deecribed) to be 
sent to him at the Geographiechea Inetitut, Greifmald. The letter is accompanied 
by a echednle of queetionr in regard to the points on which information in needed. 

The Oxford Soh001 of Geography.-l'he recent development of thin school, 
and the ever-growing claims upon it, have made i t .  newawry to appeal to the 
Common University Fund for further financial aeaistance for the year 1908-9. 
Thk, we are glad to learn, has been forthcoming in the form of a grant of 6200, 
which mill enable the needed additional andstank to be supplied. 1 n  connection 
with the application, a memorandum to the Chancellor of the University was drawn 
np, ehd this, which hae since been printed, givee a clear statement of the various 
activitiee of the acbool, and the directions in which they need to expand. I t  shows 
that the value of the echool is meeting with wide rwgnition, and that a fruitfnl 
field lie8 before it, not only in the supply of a geographicral training to teachere and 
those about to engage in public work of various kinds, but in the promotion 
of research and the diesemination of knowledge regarding existing geographical 
conditions throughout the world. The report for 1907, which haa a h  been hued, 
records a steady progrese, and it  is mtieractoy to note that the number of etudente 
on the roll showed a elightly rising level throughout the three terms, instead of 
displaying the luctuationn sometimes seen in the past. I t  may be mentioned that, 
beaidee the diploma of the school, certificates are given for proficiency in certain 
parts of t,he whole examination, and that a certificate in ~ & i o n a l  Geography in 
recognized ae the equivalent of one of the subject8 of Group B for the h a l  school 
for the paaa B.A. degree. The equipment of the school in being constantly improved 
eo far as mean8 allow. 

Jubilee of the Geneva Geographioal 8ooiety.-This Society wlebmtes, 
during the p m t  j a r ,  the fiftieth anniversary of its foundation. I t  in felt thrrt 
the meeting of the Eighth Ioternational Geographical CoDgreas in that city, in the 
preparations for which the eociety in taking the leading part, will be an appro- 
priate memorial of the event; but in order not to pas over the actual date of the 
Yrnivareruy, it wae decided to commemorate the oc&ion, in a more simple manner, 
a t  the society's meeting on March 27, which has therefore been devoted to this 
object. 

The Ninth  International Geographical Congress-Further particulars 
of the arrangements for this Congress (see Journal, vol. 80, p. 337), which is to be 
held at Qeneva from July 27 to August 6, are issued by the Organizing Committee. 
Down to the middle of February the invitation to send delegates had been accepted 
by the government8 of eleven countries (nine European countrier, the United 
States, and Brad), by twelve univereities and scientific teaching institutions, by 
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sixty-three, geographical and kindred societies, and by eleven other bodies. Our 
own Society has appointed as ita repreeentativer, Major C. F. Close, Mr. G. G. 
Chisholm, and Dr. J. Scott Keltie. Oxford University is sending Dr. A. J. 
Berbertaon and Prof. J. L. Myree; and Cambridge University, Mr. H. Yule Oldham, 
Dr. F. Guillemard, and Dr. A. C. Haddon. Delegates are aleo being sent by the 
Royal Scottish Geographical Society, the Manchester Geographical Society, the 
Geographical h i a t i o n ,  the Royal Asiatic Society, the Palestine Exploration 
Fund, and the Egypt Exploration Fund. The fourteen aectione in which the 
members of the congress -will meet are alrtady provided with promises of 188 
papers and repork These include contributiona by Sir Clementa Markhem, '' On 
the Region of the Andes from Cuzco to l'iahuanaco, and on recent dieooveriee of 
Courses of Rivers to the Eastward;" Sir John Murray, who has accepted the 
presidency of the manographical wction, on "The Floor of the Ocean ; " Dr. H. R. 
Mill, "On the Relation of Rainfall to the Configuration of the Land; " Captain 
R. F. Scott, "A Coneideration of the Methods of Travelling on the Antarctic 
Continent; " Dr. A. J. Berbertm, " Natural Diviaione of the Earth's Surface and 
their Value in Education;" Captain H. G. Lyonn, "The Survey of Egypt;" and 
Dr. J. Scott Keltie, A few wordn on Recent Geographical Progress in England." 
Others who am expected to take part in the Congrees include Prof. W. M. Davis, 
who will preside over the section devoted to the teaching of geography; Prof. 
Henri Cordier, president of the section dovoted to historical geography; Dr. G. 
Hellmaon, Count Joachim von Pfeil, Prof. A. Penck, Mr. C. Raymond Beazley, 
Mr. J. G. Bartholomew, Prof. Levaseeur, and Prof. Libbey. I t  is noteworthy that 
in the section set apart for the discussion of questions relating to exploration, dl 
but three of the thirteen plrpers promieed are concerned with the polar regions. 
Apart from (.hptain Scotl's paper, Captain Roald Amundsen is to give an acoou~t  
of his projected expedition for the exploration of the north polarbesin ; Mr. Henryk 
Arptowski, a paper on the physical geography of the Antarctic regions ; and Dr. Jean 
Charclot, a paper showing the need for the exploration of the nonth polar region#. A 
summary of the results of recunt French explorations in Africa is promised by 
Baron HuloS the secretary to the Paris Geographical k i e t y .  We referred at  aome 
length last September to tbe ecienti6c excureiom which are being planned in oon- 
nection with the Conjrees. In their present statement of plans the Organizing 
Committee point out that it should be clearly understood that these excursions 
are not designed ae pleanure-trip. Some will involve alpine diicnlties of a serious 
order, and none should be undertaken eave by thoee prepared for rough work in 
mountainoue country. 

OBITUARY. 

Dr. A. W. Howitt, C . I . Q .  
TEE death of Dr. A. W. Bowitt ia reported as having occurred at  Melbourne on 
March 8. The deoeaeed, who mae born in 1830, was the elder of the two sone'of tbe 
well-known writers, William and Mary Howitt. Accompanying their parente on a 
v i ~ i t  to Australia in 186234, the brothers both took part in pioneer work, either 
there or in New Zealnnd, the elder becoming known some years later ae the leader 
of the Victorian Expedition in search of the miming explorers Burke and Wills, 
whose tragic fate he was thus the means of ascertaining. Settling in Victoria, 
Howitt held varioua public pate  in that colony, and in later life paid considerable 
attention to the study oL the Australian aborigines, on which subject he brought 



out a book only same four years ago under the title ' The Native Triben of South- 
East Autralia ' (Macrnilhn, 1904). 

Captain 0. R. Codan, 
The Society has l o ~ t  a Fellow of thirty yearn' standing in the p e r m  of C a p k  

George Nugent Conlan, Marine &printendent of the Pacific Steam Navigation 
Company. Captain Conlan had been in the m i c e  of the company for forty-eeven 
years, and his great practical experience ae a sailor was highly valued by his 
employers. He was much interested in the study of ocean currents, and contributed 
to its furtherance during his many voyage8 by frequently throwing over bottle- 
p p e r ~ ,  some of which were recovered mauy miles from the spots at which they 
had been dropped. His death occurred at Liverpool towards the end of laet year. 

CORRESPONDENCE. 
The Mapping of Lake Chad. 

THE letter which "A. K." has addressed to the Geographical Journal on the 
subject of my review of Mr. Boyd Alexander's work (dealigo, amongst other things, 
with his expedition and survey of Lake Chad) does not seem to me to be altogether 
fair, either to the reviewer or reviewed. A. K.'s initinla may indicate one who 
is a t  the fountain-head of official geographical information. If that ie so, he 
has been mialed, I think, by his own facilities into imagining that the general 
public (from whose standpoint I reviewed B o ~ d  Alexander's book) hae been 
equally well informed on the subject of the progreaa of Lake Chad exploration 
and survey. 

Such,I am sure, is not the caee. Until Mr. Boyd Alexander read hie paper 
before the Royal Geographical Society a gear ago-a paper of which the-book 
and maps in question are merely a fuller developmenGI cannot recall any 
publication which gave as complete and truthful a map of Lake Chad ae hm 
reaulted from the eurveys of Mr. P. A. Talbot and the other members of the 
expedition conducted by Mr. Boyd Alexander. 

The Intelligence Division in England and in France, before the publication 
of the Boyd Alexander expedition surveys, ha1 no doubt realized the actual 
geography of Lake Chad; but that the French (for whom A. K. claims tho 
principal merit of the existing results) have bpen in no hurry to make public 
the results of their researches is evident. I have before me now for review a most 
interesting work writkn by bf. Aupuste Chevalier, ' L'Afrique Centrale Francaise : 
Mission Chari-Lac Tchad, 1902-1904.' The publication date of this book is 
1908; nevertheless, M. Chevalier and his colleagues still issue a map containing 
a Lake Chad of the old design, with the dotte'l lines round much of the margin, 
and showkg the familiar bat now incorrect version of the lake-+ continuous shed 
of water merely studded with islands (their own surveys having been executed 
farther south and east). 

I believe, also, that I am correct in my m ~ i n  theais, which ww, that prior to the 
publication of the multa of the Boyd-Alexander Expedition Lake Chad-* far as 
published documents were concerned-wae in parts entitled to,a dotted outline 
only, however precise may have been those surveys of portions of the shorea and 
islands alluded to by A. K. 

H. H. Joamrroxi. 



1 am afraid that some remarks which I have made in my book, 'From the 
Niger to the Nile,' regarding my determination of the aim of Lake Chad in oom- 
parison with ita area as shown on former maps, have misled my kind reviewer to 
claim too much for the work of our expedition in that region. 

When we were engaged upon the exploration of the lake (December, 1904, to 
May, 1905), of course there was no complete map more recent than Barth's, which 
we reconstructed, reducing the distance across the north from some 60 to 30 miles, 
and that across the south from 90 to 45 miles. On my return home (February, 
1907), I found that the French Geographical Society had publbhed a map the yew 
before, establishing pretty generally thew facts, and I can only my now that I am 
sorry that I have not made this acknowledgment to them before, but my attention 
wiengaged on the fact that, although the Flench had more or lees determined the 
size and shape, it was my report m t  home from the Shari and published in the 
Geographical J o u d  for November, 1905, which first established the separation of 
the lake into two basins ; whereas Major Lenfant's map, published at the end of 
May, 1904, showed a clear waterway between the two perte at least 20 miles 
wide, so tbat the s~~beequent division by the French of the lake into two basins 
(though they do not go w, far as I in claiming that there ia no communication) waa 
published a year after I had placed my information in the hands of our Geographical 
Society. 

While making this claim for the work of the Alexander-&sling expedition, and 
in consideration of the tone of "A. K!s " letter, I think it would be a8 well to state 
what other new work was done by us npon the lake. 

There was- 
(o) The careful mapping of the whole of the northern portion of the lake lying 

between the Yo mouth 'and Kaddai. This was publiehed in the Geographial 
Journd for March, 1905. 

(b) Fixing by latitude the position of the Yo mouth, and also of two pointa on 
the A t  cosstof  the lake. 

(c) The astronomical determining of the position of Kaddai. 
(d) Five traverses of the lake, with the mapping and naming of many islands, 

and a record of soundings. 
In closing, I think I might be pardoned for remarking that when I remembor 

those six month' work upon the lake that went to produce the map recording these 
things, not to mention the unique dec t ione  of bids  and fish (the latter d i n g  
speculations of importent geographical interest), and then read "A. K.'s" final 
dismissal of our labours as merely " some ndditional routes," I cannot help fealing 
that alittle more generosity would have better become the modesty of his signature. 

BOYD ALEXAND~J~. 

'Life and Voyager of Jomph Wigginr, F.EQ.8.' 
I wish to draw attention to two or three mistakes in the review of the above 

book which appeared in the February issue of the Geographical JvurnaL 
The writer, '' C. R M." (whoee identity is evident), states, with reference to the 

first voyage of Captain Wiggins, that he "succeeded in raising funds to buy and 
fit out the steamer Diana!' Thd captain chartered, fitted, and manned the Dicrna 
entirely at his own expense, as aet forth plainly on p. 23 of the book. He neither 
asked for, nor received, e penny towards the expense. He drew npon his hard- 
earned savings, and wan under obligation to no one. 

Further on it in asaarted that the Phamia was h o p l d y  stranded." Thie w 
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not m. The cap& took the ship, with a British cargo, for about 2000 milee up 
' 

the Yeneed* river which had never been surveyed, and on which there aere no 
buoys, bescone, or other signals-to Yenewink without any wrious mishap. In the 
following year the Phmiz went down the river, in charge of the captain's brother, 
for the of meeting the i h b d u r  at Qolchika, situated at  the mouth of the 
river, and exchanging cargoes with that veesel, the .Ldmdor drawing too much 
water to risk takhg her to Yeneaeisk. Unfortunately, the P h b  got stranded 
on the journey, but for a few hours only, and she reached Qolchiha in aafety. A 
telegram, greatly exaggerating the accident on the sandbank, and giving the 
impreemon that the Phmaiz was loet, reached the captain in Norway, whenoe he 
was a b u t  to prooeed with the Labrador to G o l c h i  The Engliih syndicate a t  
once looked for a amall vwel  to acoompany the Labrcrdor and convey her carp up  
the river. The v e d  despatched by the syndicate turned out to be a frail pddle- 
steamer, muoh to W i e ' a  dieappointment. However, the two s h i p  started from 
Norway. The little steamer wan loet sight of in a gale, and she returned to 
Vardoe before getting even ae far as Waigatz Island. Wiggins spent many days 
in a fruitlees aearch for her. With no craft to carry his cargo up the river, end 
believing the P h i 0  to be lost, and, moreover, witb winter app&ching, it  wes 
useless for him to continue the voyage, and he therefore sailed homewardg The 
Phaniz, in the meanwhii had been waiting at  Golohikq and before winter wt 
in returned BDfely to Yeneeeielr. It ww clearly from no fault of Wiggina that thin 
voyage of the Lobradw proved a failure. 

Again, it  b stated in the review that "from 1890 to 1894 Captain Wiggine 
was connected with Mr. Popham's ventures, reaching the Yeneaei twioe, but again 
l&g hie v d "  If only in faime-sa to Captain Wiggins, i t  might ham been 
ntated that the Btj'ejerpra, was lost under aircumetanoes entirely beyond the wntrol 
of the most experienced and skilful mariner in the world. 

I am afraid that any one reeding the review, and having no previous know- 
ledge of the captain, would wme to the conclusion that the Englieh mariner 
oonddarably overrated hie abilities, and loat thm v e s s l  aa the penalty of his 
Irrshneee, contriving to make only one succeeeful voyage-that of the Wwkcrwth 
to the Obi in 1878. 

I sm quite eure that it never entered the mind of C. R. M." to d i p r a g e  in 
the mmllest degree the well-earned reputation of Captain Wiggina He will not, 
therefore, deem the above corrections and explanations superfluous or uncalled for. 

I may take the opportunity of noting that, according to " C. R. M.", the extent 
of the Rars sea widely differs from that laid down by generally accepted authoritice. 
He says, " I t  ia a ehrrllow gul& 320 milea long and 160 milea acw." According 
to various charta and mapa, it liee between meridiane 58' and 77' E., and padlala 
69' and 76' N., making the length of the nes about 1000 milea, and the &tan08 
scp.ose about 400 milea. H ~ Y  JOHNSON. 

MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1907-1908. 

Eighth Meeting, February 24, 1908.-The B i g h t  Hon. Sir O ~ B Q E  T. 
Qomm, sax.@., D.c.L., LCJ)., P.R.s., President, in the Chair. 

E~~c~rons . -Thonu~  Richard Bayliss, J.P.; Harold Cooke Qutteridge, M.A.; 
E d d  Huntington Lmf ; J a m  Mdlw ; Dougka8 Avthw Reid ; Thomas D o u g h  



Swtt ; John Beneley Thornhill; L i o d  Ihcningsr, C.I. E. ; Z. F. Barrington 
Wddon ; IpncJot Wilkinson. 

The paper read wae :- 
"Travels in the Old Kingdom of Congo." By the Rev. Thomas Lewie. 

RIBEABCE DEPARTMENT. 
F h y  21, 1908.-Major C. F. CLOSE, a.m., B.E., in the C u r .  

1. "On Stereo-Phd Snrveying," with demonetration. By Lieut. E. Vivian 
' l ' h o m p ~ ~ ~ ,  B.E. 

2. "A New Distance Finder," with demonstration. By E. A. Reeves. 

Ninth Meeting, Illarch 9,1908.-The Right Hon. Sir QEOBGE T. QOLDIE, 
K.O.M.Q., D.C.L., LLD., F.R.s., President, in the Chair. 

E ~ ~ m ~ o ~ s . - J o h n  George Adam; M Bowden; I h l d c k  Cha~les Uhap- 
man; William Erasmw D&n, M.A.; Captain C h w L  Robert Hdl (Royal 
Munstcr Fusiliers); John h u m r  Hepworth ; H a d  Ai. Lomtu ; Rev. William 
Edward SooBhiIZ. 

The paper read wpe :- 
id  Exploration in Southern Nigerian By Lieut. E. Steel. 

(3EOGRAPHICAL LITERATURE OF THE MONTH. 
Addisionr to the Libraq. 

BJ llhwAItD =WOOD, Itk, Ubmr(M, Bt3.8. 
The following a b b m r k h  of nomu and the djeat lwm derived barn thsm em 

employed to indicate the m of utioler from other pubht iou  Gleopphid  
nraurue in~arenr i tb . iEful l : -  

A. = Ademy,  A d d ,  Ahde.mia 
Abh. = Abhmdlmgen. 
A n n . = A n n a l n , ~ e r , ~  
B. = Bulletin, Boll- BaLaiPa 
001. = cbmeh 
Com. = Commeroe. 
O.B. = cbmpter Bend- 
E. = ETdhulde. 
Q = Gleogrs hy abographb, Geogmh. &I. = d h t  
I. = Mtote, I,"tithtioa 
h.=Isvedi 
J. = J O ~  
Jb. = J.hrtmoh. 
kk = kdmrlioh d kbiglioh. 
x = M i t h i l ~  

Mag. = Magdne. 
Man. (M6m.) = Manoin, Mthmim. 
M e t  m6t) Yebomlogid 
P. =& 
B. = Boyd. 
Ber. ir.) = Bwiew, Beme, Bivtte. 
S.= ety,80oiBt6,hlahb L 
Sa. = 8oienoe(1). 
Bitsb. = B i ~ ~ t .  
T. = 
TI. - TijdmhrUk, TidrhliL 
v. = Veredn 
Vsrh. = Verh.ndlungwl. 
W. = Wirenrah.iL, .nd c o ~  
2. = Zeitrohrift 
zrp = z a p u  

On .oamat of the mbjgui of the wordr odcl.4 eta, the dm of boob in 
L L . l b t b e l o w i a ~ b y t h e ~  andbrendthof=ininahatotheneued 
w - u  m e  oftbr i O y m Z I 0  x a. 

Aulrotionofthr~orLukthtUrillknotierdrlmharkth,~J~" 

XWOPI. 
&PI - P h 9 t o e ~ ~ b 7 .  Ilehrob*. 

DIU P h e n l e b e n  der Alpen. Eine Sohildemng der Hoohgebkgeflora von Dr. 
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C. Bchroeter. ZGrich : k Bauskdn, 1908. S u e  9) x 6), pp. mi. and 808. M a p  
and IUwiralbns. Ptlos l7m. 
This valuable work, whioh hae sppeared in perb, is now complete.' It will be 

reviewed elsewhere. 
Austria-Lower Anokirr. a. Ja l r rd .  &bsreich 6 (1907) : 1-64. ZilndsL 

Talgeechiohtliche Studien im unteren Traieengebiet (Niederiieterreich). Von 
Brans Ambros Zandul. With Mapn and 8 e c t h .  

Auntria-Bileria mmalik. 
Petermannr M., Bg8nsung&Jt 168 (1907) : pp. viii. and 116. 

Knlturgwnse and Kultureyklne in den polnieohen Wedbeakiden. Eine prinsipielle 
kulturgeogruphieahe Untereuchnng von Dr. Erwin Hamljk. Maps and nlw- 
tratione. 

Baltio--Cartography. Riw. G. I t a l i o ~  14 (1907) : 449475. Bsllio. 
Alcune oeserverrioni rulla cartogrs5 medievale del Mar Baltico: Del Prof. V. 
Bellio. Map. 

Europe-Eistorioal. Yo- 
An Itinerary, containing Hie Ten Yeeres Travell through the Twelve Dominiom 
of Germany, Bohmerland, Bweitserland, Netherland, Denmarke, Poland, Italy, 
Turky, France, England, Scotland, and Ireland. Written by Fynee Yorymn. 
Vols. 8 and 4. Olaagow : J. MaoLehoee & Sons, 1908. Sue 9 x 6, pp. (vol. 8) 
Y. nnd 500 ; (vol. 4) x. and 522. F t d m i l q  Plow, and Illwtrationr. P d a  1%. 6d. 
nd per ad. I'ruented bpr the Publwha. 
The work ia now oomplete. 

Rmoe-North-We&. P6lb 
La Beeee-Normandie : Qnde dc gbgraphie rdgiomle. Par Baonl de F&oe. J 

Parin: Hachette et Cie., 1907. Sixe 10 x 64, pp. 598. M a p  ond IHagmu. 
Prim 98. 9d. 

Irmoe-Parir. ruOa. 
Le plus sncien plan de Pa rb  et lea d6rivb itslienea dn lan d'ArnonUet. Par 
Gabriel Yaroel. (Extrait du ' Bnlletin de Is  80ai6t6 de l'hietoire de P a '  e t a ,  
tome xxxiv., 1907.) Size 94 x 6, pp. 12. 

moe-Population. B.B.O. MarMiUs 81 (1907): 5-31. W. 
La repartition den oentrw de depopulation et d'inf6oondit6 dew k Franae m6tro- 
politeme. Par H. Bard. 

mee-Went .  Ann. (3. 18 (1907) : 204-'2% WdraL 
Le Haut Poiton. Par Julw Webch. With Map. 

Iranee-Weat Conat. Ann. hydregraphiquea 88 (1907) : 247-314. La Porte. 
Triangulation de Brest B Is Loire. Par F. la Porte. WiUi Diagram. 

Iranoe-Tonne. La G., B.8.G. Paris 16 (1907): 209-224. Privat-"mhmaL 
L'habitetion humsine denr le 66nonaia. Par Paul Print-Deanhenel. IUwrkdtmw. 

Oermany-Pomercmi4. Dewla 
Qeologie von Pommcrn. Von Dr. W. Deecke. Berlin : Gebr. Horntraeger, 1907. 
Siec 10 x 64, pp. viii and 302. Mapa and I U w t d i o a  P A  9.60rn. Pre- 
eented by t?n Pwblirhers. 
An excellent guide to the evolution of the present surface fcsturee. 

Oemuny4kMesaig-Holstein. Engelb~oht. 
nodenban nnd Vichstand in Scbleawig-Holatein, nach den Ergebnirseu der 
amtlichen Ststistik . . . dargestellt von Th. H. Kngelbrecht. Two parte. Kiel, 
190.5-1907. Size 104 x 7, pp. (part i.) viii. and 308; ( p r t  ii.) viii. and 232 
Maps. Presented bpr the Landwirb&aftalwmw f.  d .  Provina Sahkmaiq-Hldstcin. 

I o e h d .  Pelennannr M. 63 (1907) : 177-188. h e i d o r .  
Boitriige enr physikalischen Geographic Islands. Von Dr. Karl Bohneider. 
Deals with the physical history of the island. 

Italy-Apenninea. 2. &r. E. Berlin (1907) : 441-472,510438. B ~ M .  
Beitrage snr Morphologie den nBrdlichen Appennin. Von Dr. Glustsv Brann. 
Sketch-mapr, IUustrationa, and Seatha. 

I ta ly-Xeteorol~.  B.S.G. Ikrliana 8 (1907) : 738-745. -. 
I b d i d i  del baoino bolmnew. Del Pmf. Luigi Palwm 
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I b l y - a u d i n h .  B.8.G. MarmtUe 81 (1907): 32-51. Q.1I.rel. 
Lii Sardeigne. Per Paul Oaffarel. 

I t - m i  C.R.A.8a.Parb144(1907):1245-1251. L.oroi.. 
8nr la conetitation trographiqae du massif volcanique dn V h v e  et de la 
b m e .  Par M. A. Eoroix. 

M8ditmmean. [Bhoder.] 
8ix w ~ k e  and the Mediterranean. By " Pareenger " [Thornsa Rhodes]. London : 
G. Philip & Son, [nd dated]. Size 6 x 7, pp. 186. M a p  and IUwkdionr. 
Prias Is. net. Two copied, praenkd by the Author and PuWisksrr. 

LJomy. Bidma. 
Le t iem del eol do medii noche. Por el D. Carloe Mari. Biedma. Paria, eto., 
1908 [1907]. Size 8 x 4, pp. 74. Map and IUwtra#oM. Prsrsnled bg tL 
AuUor. 

Pymnwr. La Q., B.B.G. Par& 16 (1907) : 163-170. Eebot . 
La d6 dation dea Ppren6ea et I'inflaence de k for& mr le w e  dm amrs d'ecm. 
Par c%%ee %hot. 

Bout.-Weterwayr. -- 
Dsuieclb. Rundcnau G. 20 (1907): 118-126,213-223,809-319, 3!59-367,461466. 

Die rnilitarieohe Mentangder  Wsaeemtmawn dea europiimhen RnesLande. Alu 
dem " Wojenniij Sabornjik " (Milit6mrohiv) iiberuetzt. von Oberleutnant Oekar 
Mueeynski v. Arenhort. With Mapr. 

Ilp.in and PortqpL Baedeker. 
Bpein end Portu : Handbook for travellen. By Karl Baedeker. Third 
edition. Leipio ( f? ondon: Dnlau & Co.), 1908. Size 8)  x 4, pp. xcvi. end 588. 
Map and Plam. P r b  160. Prcwnfd by the Publbh8.  

Botmirche Rehkadien -van d& apanimohen Mittelmeerkiibte, mit beroaderer 
Berllcbiohtigung der Litomlrteppe. Von I. RMi. nlwrlmtfonr. - - 

Ilpin-Toledo. Calvert. 
Toledo : eu hietorid and derori tire booount of the "City of generations." By 
Albert F. Calvert. London: J O L  Lane, 1907. Sixe 8 x 5, pp. xxiv. and 170. 
Pbnr a d  n l ~ l r d i o c u .  Prim Sr. 6d. nei. Prannbd by tL Publidor. [See p. 21 2.) 

Ilpin-Voloaa~~a. Ameriean J. &. 81 (1907) : 217-242. Wuhington. 
The Cetelan volcanoer and their mob. By Henry 8. Wubington. WUh 8 k d -  
map and Illwtmtionr. 

Ilrdon-Phytogeogr8phy. Bkger. 
Die Vegetation einiger 1882.1886 entatandenen sohwediaohen Inreln. Von Selim 
Birger. (Souderabdruok anr Englor's Botanisohen Jahrbiichern, 38 Band, 3 Heft ; 
1906.) Leiprig. Size 9 x 6, pp. 211-232. Map and nlurtrationr. 
See Monthly Record, January, 1908, p. 101. 

Bwitmrland-Lakes. JnhrsebPr. C.-Ethnogr. Ger. Zurich (1906-07): 105-127. Prtlh. 
W~lserhown anf Sohweizer-8een. Von Prof. J. Frfih. Size 9 x 6. With 
Zllwlratio~. Alm reparate copy. 

Bwitserhnd-Bhine. - 
B6gime dm eaux en Suieee. B a d n  du Rhin depuie ws aourceg jurqn'A f embon- 
ohan, de la Tamina 4" partie. Exkutc et publie par le Bureau hydmmetrique 
fed6ral. Bern, 1907. Size 15 x 10, pp. xviii., 24, and 54. M a p  and Uiagraw. 

Turkey-Bibliograph y. &8luok. 
Notee on MSS. in the Britieb Muaenrn relating to Levant geognphy and travel. 
By F. W. Hmhck. (Reprinted from the ' Annual of tho B~~timh 6&wl at Athens,' 
No. xii., 1905-06.) Size 10 x 74, pp. 196-216. Faedmilcs. 
M a p  of Chim and Crete and a bird'e-eye view of Constantinople are mproduoed. 

United Kingdom-Barkahire. Whik. 
Memoirs of the Geological Surrey: Ehgland and Wales. The geology of the 
mantry around Hungerford end Newbury. By H. Onborne White. London, 1907. 
Size 9) x 6, pp. iv. end 150. Shtlch-map and &dionn. 

United Kingdom-OambridgerbLre. Pordbrm 
Cambridgeehire Mapa Supplement, and additions and correotionn, 1907. By 8. 
No. 1V.-APRIL, 1908. 2 I 
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G. Pordham. (From the Cambridge Anti ruri.n Society's Commnnimtiona. 
vol. 11.) Sire 11) x 9, pp. 6. Platanlcd by 80 Author. 

United .ingdom-Carnwdl.  ad .od matt. 
Memoirs of the Oeol ical Survey : England and Walee. The Geology of the 
Land's End dintriot. %y Olement Beid and J. 8. Flett London, 1907. Sire 
4 x 6, pp. viii. and 158. Skdcn-map, IUurtrath, and &ion#. 

United Kingdom-Cormtry. Exmom& J. 17 (190'7) : 345-357. Leppington. 
The evolution of an induntrial town. By Mien C. H. d'E. Leppington. 

united xingdom-~ngbnd and wale& kith. 
The Itinerary of John Leland in or about the years 1535-1513, nrta iv. and v. 
With an appendix of extraoh from Leland's Col l tcUna ~ { i t e d  by Lncy 
Tonlmin Sm~th.  London : George Bell & Sons, 1908. Siw 9) x 7, pp. viii. 
and 192. Map. Prim 1%. net. Proemfed bg the Publbhm8, 

United Kingam-Imbnd. Gsd. Mag., V. 4 (1907) : 501-506. meld. 
Notes on some oossbl features in Co. Waferford. 11. Woodrtom to Passege k t .  
By F. R. Cowper Reed. Scdion. 

United Khgd~m-B.inPell. Yill. 
Britbh Rainfall, 1906. On the Distribution of Rain in s aoe and time over We 
British Ialee during the year 1906. . . . By Hugh RoLrt Mill. London: E. 
Stanford, 1907. Bize 9 x q, pp. 100 and 280. Mapr and Diagram. Psice 10s. - 
PrassAtsd bgl Lk. R. H. Mill. 
The work of last year was greatly impeded by the i l l n w  and denth of Dr. 

Mill's prinoipsl asaiatant. The report shows, however, that the operatiour of t t d  
organization ere constantly being ~xtended, and that their public value ie meeting, 
if somewhat slowly, with reoognition. There are speoisl artiolee on the snowetorm of 
Chrirtmcca, 1906, end on the effects of wind on =in-gauges. 
United Kingdom-Wand. 8aottbh Q. Mag. 88 (1907): 367-372. Prew and Mort. 

The Southern Highlands horn Glwgow. By John Frea and Frederick Mort. 
With Seof iac .  , 

United Kingdom-Lleotlmd. &Uhh 0. Hag. W (1907) : 449-465. 001164. 
Old Smttinh Volcanoes. By Prof. Jamw Qeikie. 

United Kingdom-Bootland. Bmttish 0. Mag. W (1907) : 574-592. bah. 
Manuscript mapa b Pont, the Gordonr, and Adair, in the Advocate's Library, 
Edinburgh. By C. 9. Cash. 
A former paper on this subject a c ~  summarized in the J o u c ~ I ,  vol. 18, p. 614. 

United Kingdom-Wdm. (Itr8h.n and otherr. 
Memoirs of the Geological Survey: England and Wales. The geology of the 
South Wales coalfield. Part  vii. The country around Ammanford. By A. Stmhan, 
T. C. Cantrill, E. E. L. Dixon,and H. H. Thomas. Part viii. The coontry around 
Swnnsea. By A. Strahan. London, 1907. Size 94 x 6, pp. (part vii.) viii. and 
246 ; (put viii.) vi. and 170. Map, Seutim, and 1Uustrationr. 

MIA. 
his-Politioal. Bodre. 

Dr. Rouire. La rivalitd Anglo-Russe au xixe sibole en h i e .  Paris: A. Colin, 
1908. Size 73 x 44, pp. viii. and 298. Map. Prim 3 /r. 50. Prsssnted Ua 
Publisher. 

Ceylon. Gmr. 
Ceylon, the paradise of Adam ; the reoord of neven yearn' residenoe in the island. 
By Caroline Comer. London: John Lane, 1908. Sire 9 x 54, pp. xxi. and 824. 
Illustmliom. Prias lo#. 6d. net. Pressnkrl by the Publisher. 

China-Ki.0-ohon. Weiokar. 
Kiantwhon : dm dentsohe Bchntngebiot in Oshien.  Von H a m  Weicker. Berlin : 
A. Sol1a11, 1908. Size 94 x 64, pp. 240. Plan and lllwtrations. Pries 8w. 
A useful outline of the geography and eoonomio oonditions of this German 

pose~aeion. 
Eastern Ada. W&. 

The ooming struggle in Eastern Aria  By B. L. Pntnam Weale. London : Mao- 
millan & Co., 1908. Size 9 x 6, pp. xiv. and 656. Map8 and Dicrgrau. Prim 1%. 
6d. net. Pn~ant+d by the P u M i h s .  
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India-Eirtarid. Bairnbury. 
A mlendar of the Conrt Winter,  eta., d the Eaat Indla Company, 1635-1639. By 
Ethel Brnce Sainsbnry; with an Introduction and Notes by William Foster. 
Oxford: Clareudon Preas, 1907. Size 9 x 6, pp. xxxvi. and 396. Ptics 1%. 6d. net. 
Presented by the I n d b  O m .  
Miss Sainsbnry hew continues her father's valuable 'Oalendarn of State Papers. 

East Indiea,' the laet instalment of ahioh s p  eared in 1892. Mr. Foster's introduction 
anppliea a lucid summary of the fcrtuuea of $ mmpany during the period in question. 

India-Trigonometrioal (Iurvey. - 
Acoonnt of the operations of the Qreat Trigonometrical Survey of India, vol. 18. 
Aetronomianl obeervationn for latitude made during the period 1885 to 1905, and 
the deduced values of the defleotionn of the plumb-line. Prepared under t l ~ u  
dimtione of Lt.-Col. 8. G. Bnrrard. Dehra Dun, 1906. Size 12 x 94, pp. x., 544, 
and 66. Bketah-map and nlwtratioM. Pretmted by tha Bumy of India. 

Indo-Cbina-Laor. Behaoh. 
L. de Rciuaoh. Notes sur le Laos. Parie : Vnibert et  Nony, 1906. Size 10 x 64, 
pp. 124. Prmnbd by Ute Author. 

Malay Arohipelago. 
dbh. k.k. a. Geu. Wisn 6 (1905-07) : No. 2, pp. xii. and 302. 

~ ~ P P ~ .  

Kommenielles Handbnch von Niederlandiech-Indien. Von Dr. F. A. Sohoeppel. 
M a p  and nludrotirma. 

Malay ArohipelalpCelebes. Maengkom. 
TI. K. Aredcrlandwh dardri;'ksk. QeMdr. 24 (1907) : 855-871. 

Dagbook van een tocht uit Todjo naar Mori (Midden-Celeben), en terug naar hct 
Poeo-Meer (April 11-27, 1906). Door F. R. Macngkom. With Map. 

Malay Arohipelsgo-Ceram. (Ieahre. 
Het eilend Beran en zijne bewonem. Door F. J. P. Whee. Leyden : E. J. Brill, 
1907. Size 10 x q, pp. iv. and 184. M a p ,  Sections, and IUwtrationu. Price 3J. 
50. Presented by ths Publirhrr. 
A asefnl summary of our knowledge of the bland. 

Mrlay Arohiplago-Java. Jeaobron. 
T I .  K. ~edsrlcrn& Aardrijkrk. Genook. I (lW7): 635-645. 

Eenige bizonderhetlen omtrent het " Doodendal " op Java. Door E. Jawbmn. 
Discuenee the physical phenomena of the "Valley of Death." 

Perria. P e h a n n r  M. 63 (1907) : 169-177.205-214. (Itahl. 
Qeolo~inehe Beobachtnngen in Zentral- nnd Nordwest-Perrien. Von A. F. Sbhl .  
With Mapr. 

Philippine Archipelago. Phillipinm J. Sc. 8 (1907) : 179-203. Herrill. 
The aecent of Mount Halmn, Mindoro. By Elmer D. Yerrill. 

See February number, p. 216. 

Wilippiner--Lwn. Philippine J. &. 8 (1907) : 207-234. Xvduld. 
Notes on the geology and geography of the Bagino mineral dintriot. By A. J. 
Eveland. With Jiapr nnd Illwtrations. 

Bnui.n Central Aria. Z. Qsr. E. Berlin (1907) : 429440. B i o h e n .  
Die Sari- Kaudal- bgunaki-Qrnppe im Duab von Turkcstan. Von W. R. Rick- 
mera With Hap and 111wtratioM. 

Trukey-hbb.  Doughty. 
U'anderingn in Anabii. By Charlea FA. Doughty. Bein an abridgment of 
'Travels in Arabia Demrtm,' arranged with introduction fY Edaard Garnett. 
2 vole. London: Dnckworth L Co., 1908. Size 9 x , pp. (voL 1) xx, and 310; 

the Publiaherr. 
Y (vol. 8) x. and 298. Map, Illustration, and Pwkai t .  rice 16s. nd. I'ressnlsd by 

ATBIOA. 
Algeria. Wahl. 

LJAlg6rie. Par Maurice Wahl. Oinquibme &ittion, mine A jour par Anguntin 
Bernard. Parh  : F. Alaan, 1908. Size 9 x 5), pp. iv. and 454. Prim 5 fr. Pro- 
mid by the PubliJter. 

2 I a 
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Capo Colony- Botany. Mulotl. 
Mounfain 014 A n n d ,  [&p T k ]  11 (1907): 20-22. 

Notea on the flora of our mountain mmmita. By B. Marloth. With IUautmtioau. 
Capo Colony-Belief. Amenfirmcan J. 80.84 (1907) : 185-193. l l o h w u t  

Plains in Cape Colony. By Prof. G. H. L. Schaere With 1Uwhotions. Alw 
separate mpy, prsmded by ihe Author. 

Centrsl AMOS-hqanyika. P. Zodogieal8. (1907) : 643-656. Oiinther. 
Zoological reeults of the Third Tanganyika Expedition, oondnctecl by Dr. W. A. 
Cunnington, 19fK-1905. Report on Limnocnicln tanganice. By R. T .  GUnther. 
Wilh Illuatratim. 
Limnocnida L the muoh-diecuoaed Tanganyika jelly-fleh. 

Congo 8t.b. Halot. 
Vingt-cinq ans de airiliaation an h g o .  Par Alexandre Halot. Brnmela : Falk 
File, 1908. Bize 74 x 5, pp. xii. and 86. Preesnbd the Publisher. 

Congo 8tatbEthnologlr. Overbergh. 
Lea Bangala (Etat Ind. du Con~o). Gociologie descriptive, par Cfr. van 
Overbergh. (Collection de monogrephies ethno raphiquee, 1.) Brussels: A. d e  
Wit, 1907. Size 10 x 64, pp. mi. and 460. $ap. Yrmnkd Ig Coplain 8. F. 
Newombe, R.E. 

East Afrioa. Jahrssber. (;.- Elhnqr. &., Ziirich (1906-07) : 76104. Luohoingor. 
Von Sohoe znm Stefanisw nnd zn den Borangalla Von J. R. Luohaigor. With 
I l k u t r a t h .  

Eut hirioa-Bgundary. - 
Poeitionn, nzimntl~n, and lengths of eider of the Anglo-German boundary corn- 
midon  trim nlation (1902-1906) from Zensibsr to Momt Ruwenzori. London: 
~ o p o g m ~ b i d  Bection of the General BBff, 1907. Biee 18 x 4, 12 11. Map.  
Bee note in the Journal for July, 1907, p. 77. 

E u t  Africa-BOW. 0.2. 18 (1907) : 478-505. uhlig. 
Der aogennante Or- Ootafdanioohe Graben zaiechen Magad (Natron-k)  rind 
Lana ya Mneri (Manymi-Bee). Von Carl Uhlig. Map and Illwkotionr. 

Bee February number, p. 216. 
E m t -  Anthropology. B o o t ~ d .  

Pnlmolithio vesrels of Egypt; or, the earlieet handiwork of man. By Robert de 
Rutafjaell. London : hfnomillan & Oo., 1807. Bize 9 x 6, pp. 22. Map a d  
Illwbdwnr. Prim 2r. 611. net. Pmmted by the Author. 

h r i b e e  reoent amhreologiod flnda in the westem desert opposite Luxor. 
Egypt-Clinutology. Keeling. 

The climate of Abbaesia, near Cairo. By B. F. E. Kwling. (Egypt: Bnrvey 
Department Paper, No. 3.) Cairo, 1907. Size 104 x 7, pp. 62. Plan and 
Diagram. 

mt- -Geo logy .  R m e .  
A preliminary report on the geology of the Eastam desert of Egypt between lat. 
22O N. and 25O N. By W. F. Hume. (Survey Department Paper, No. 1.) Cairo, 
1907. Size 104 x 7, pp. 72. Map and Illwtmtiuns. 

Zgyp t -Language. Thimm. 
Egyptian self-taught (Arabio). By Captain C. A. Thimm. Third edition, revised 
by Major R A. Msrriott. London: E. Marlborough & Co., 1907. Size 74 x 5, 
pp. 80. Price L. 6d. Prasntsd by Uls PuWiBhsrs. 

rrenoh 81ui.n. La (f., B.8.G. I'ariu 16 (1907): 225-235. Dw-~ 
Lee marc88 dn W o y  : region6 aurlQrcs mudanaiees. Par le Lieut. Deeplagnea 
t?kddi-map. 

Renoh Wert Woa. Ohep.nr. 
La mbe en valeur de l'Afrique Ocaidentale Franpioe. Par Henry Ohemas. 
Parie: F. Aloan, 1907. Bize 10 x 64, pp. xii. end 280. Pr&e 6 fr. 

Oemuu~ 8011th-Weat M i o r .  Kew B. (1907): 339-360. Par-. 
&me notes on a 'ourney from Walflech Bay to Windhuk. By H. EL W. Pesmn.  
With Map and d u a t r a t h .  
Principally ooncerned with the plant-formations (see Marah nnmher, p. 336). 
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&nun koth-Wmt M o a .  Pohrbwh. 
Denteabe KolonialwirtnchaFt. I. Band. RUdwest-Afrika. Yon Dr. Paul Bohrbnoh. 
Berlin : Sohiineberg ; Bnohverkg der Hilfe," 1907. i3im 9 x 6, pp. viii. and 
510. Map and lllwlratiorr. Prbs 108. 

A sy~tematio desoription of the phyeicd geography of the territory, followed by a 
sketoh of the prograsl made in its eoonomio development. 
l?m~~~ l  h t h - W m t  M a .  L e ~ t w ~ h .  

Elf Jahre Qonverneur in Deuboh-Sldweetefrika. Von Theodor Leutwein. 
Berlin : E. 8. Mittler u. S., 1908. Size 104 x 7 ,  pp. x. and 590. Maps and 
lUudrdcrdcm. Priae 118. 

X ~ ~ .  Douhha Kdon&dbbtl 18 (1907) : 1088-1092. Btrtlmpoll. 
Die Erkundung den Fuo. (Berioht dm Oberleutnenta Strtimpell. . . .) Skddr- 
map. 
See March number, p. 336. 

H a d y y ~ u .  Am. Hydrograpbiqua 98 (1907): 163-246. Vanmy and other#. 
Miasion hydro phi ue de Mrdegercar. Rapports de M I .  Vanemy, Oonrtier, - 
Drienmnrt et %ilh Cliartr and Diagram. 

Xoroeoo-Oout. RsMsign. Cd., h. Afdqw f raya im  17 (1907) : 248-257. Pobeguh. 
Snr la c4te onest dn Maroo; falairea, dnnea, et barren. Per Pobegnin. WiU, 
I'lanr and B s c t h .  

Portuguom Wert Moe-Bm Thomi. [x-.] 
Thc Bon Entrada plantations, 8. Thom6, Portuguese West Africa. [By H. J. 
Montein, de Me~idonp. Trenrlated . . . by Lieut.-Colonel J. A. Wyllie. Edin- 
burgh, etc : Oliplnnt, d nde~aon, & Ferrier, 1907. Sise 10 x 74, pp. 64. IUw-. 
ircttim. Preaenkd by tho Author. 
Them plantationn are cleimtd ar a striking example of Portuguelle humanitarian 

enterprise in her colonies. 
8ahu1. Rdpementr Col., Con. Ajn'qw fmnpiue 17 (1907): 257-270. Xotylinrki. 

Voyages B Abalesea et BIn Kondia. Notes de Motyliuski. With Map. 
On journeys sortm the Hoggar plateau. 

hhw. La ff ., B.S.Q. Porb 16 (1907) : 401-420. Ohnda~ 
D'In Zizo h In Azaona. Par R. Chndesn. Mup. 

Ilouth Africa. p-. 
Siidafrh. Eine h d w - ,  Volkn-, nnd WirboLafhknnde, von Prof. Dr. Bi 
P u u g e .  Laipdg: Quelle u. Me r, 1908. Sine B) x q, pp. xii. an%:? 
Map,  DQramq and l l l ~ l m t i o n r .  J r d  bg Ih Pdlieher~. 

Booth Afria.--Cllmr;te. Qlobw W (1907) : 133-134. Puurge .  
Dan Problem der Klimaiindrmng in SUdafrika. Von Dr. Paaaarge. With Diagram. 
The writer believes both in a temporary diminntian of water-supply due to varia- 

tionr of rain-fall, and in a aeoulrr desiccation. 
Bouth AMo.--Kahhari. 

Die BwhmSnner dw Kalahori. Von Prof. Dr. S. Peeearge. Berlin : D. Reimer, 
1907. Size 10 x q, pp. 144. Illwh.ationr. Price 3m. Prsrentsd by the 
PublWm. 

Budan, Pmnch. Lir Q.. B.8.G. Par& 16 (1907): 321-358. Chndesu. 
L'Ak et la rigion de Zinder. Par R. Chndeau. Map. 

Ilnh-Llmgruee. asrrir. 
H a w  storien and riddlee, with noteeon the language, end r ooncise Haum diotion- 
my. By Hermmn 0. HarriB. Size 74 x 44, p xvi., 112, end M. A conoh 
I1.u.m diotionary. F in t  edition, 1908. By tpb m e .  6i.e 7 x 44, pp. 34. 
Wembn-mper-Mare, 1908. P& 5r. and 2s. 
A few extra axpien have been reoeived for distribution. 

Togo. Qlobur W (1907) : 245-250,265-269. h a d .  
Eiue Reise dumh die Nordostecke von Togo. Von Smend. nlttrlrationr. 

Trirtan da h h a .  -- 
Trietnn da Cunha. Further correrpondence relating to the island of Tristan do 
Cunlha. London : Wymnn & S o w  1907. Sizo 13 x 84, pp. iv. and 64. 
Hefen to the snpgeskd removal of the inhabitante, the viait of the ship ffreykwnd, 

and the deouion of the people to remain. 
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Ugmd..4m1agyogl Baa- 
A. Roooeti. Nell' Uganda e nella aatona del Ruwcnzori. Relepione prelirnimre 
eulle osservesioni geologic110 fatte durallte la e izione di 8. A. B, il L)nca degli 
Abruszi nell' .nun 1906. (Betratto d.1 &$fino drUa t3oaisli Ualopio.  
Itdiana, vol. 88 (1907), Fa-. 11.) Rome, 1907. Size 9) X 6), pp. 327-158. 

Wert bhia DeMbsr- 
Lee frontibree de la C6te dlIvoire, de la CGte *Or, et  du Sondaa Par M. D e l a f m .  
Paris : Maseon et Cie., 1908. Size 9 x 6, pp. xii. and 256. Map and IUwtm- 
t h .  Prim 6 f r .  Prassnlcd by the Publiaher6. 
Account of the operations for the delimitation of the frontier between the Gold m d  

Ivory ooasts, with notea on the oountry and people. 

HOB= AICPBICL 
Canada-Tides. hamon. 

Variation in the leading features of the tide iu different regions. By W. Bell 
. Damson. (lkpdnted from the Juurnal of the Royal Astronomiatl Society o/ Canada, 

July-August, 1907.) Toronto, 1907. Bize 9) x 6, pp. 213-227. 
Mexioo-Lower California B. Anwrican (3.8. 89 (1907) : 544-554. Borth. 

The uncharted rierra of Ban Pedro Mirtir. By Arthur Walbridge North. Map. 
Xexioo-PopoasWpotl and Ixtaooihortl. Appalachia 11 (1907) : 197-911. OilahrLI 

Climbs on Popocatepetl snd Ixtaooihuatl. By Charlee A. Qilchriet. With Bkctd- 
map and I U d r a t h .  

Xexiao-Tehnantepea. 2. Qss. E. Berlin (1907) : 321-3.35,361-373. Zahn. 
Der Iethmue von Tehaentepeo. Yon Dr. Quetav W. v. Zahn. Map, Planu, and 
Illusfrations. 

United Bbter-Blue Bidge Xount.inr. J. Franklin 1. 164 (1907): 161-175. Waddell. 
Boutheru Appalaohian rtreams. By Charlea C. Waddell. Ifillb Illwfratim. 

Unftsd I k t r r - ( k l i i d .  Alpina At~n'cana,  No. 1 (1907): pp. 16. Lr O o n b  
The high S i e m  of California. By Prof. Joseph N. Le Conte. With Map and 
Illwtr&m. 

Uni t4  BkWa-mtology.  H e w .  
Climatology or the United Stake. By Prof. Alfred Judson Henry. (U.S. Weather 
Bureau, Bulletin Q.) Waehingbn, 1906. Size 11A x 9, pp. 1012. M a p .  Pro- 
sented by the 17.8. Weuthsr Bureuu. 

United Btlrter-Conneotiont. B. Amcrfaan 0 . 8 .  39 (1907) : 513-544. Gentha 
Valley towne of Conneotiout. By Martha Krug Qenthe. Shc(d-mapr, Plans,and 
Diugramr. 

United Btatea-Eut Coart. w r .  
A mibummer journey throilgh the conetal plain of tho Carolinns and Virginia. 
By Roland M. Harper. (From the Bulbtin of fhs Torrey Botuniocrl Club, vol. 81, 
1'307.) Bize 9 x 6, pp. 351-377. 
Especial attention is paid to the plant-formatione. 

United Bktel-Yiohigan. J e E e m .  
Lateral erosion on somo Michigun rivore. By Mark Jeffcreon. (From the 
Bulletin of the Gwlogial Somaty of America, rol. 18.) Now York, 1907. 
Size 10 X 61, pp. 333-350. Skc1ohnw;lp and nlwtratwr.  
See Mamh number, p. 330. 

United Btater-Nevada, eto. 77.5. (ftd. Sure., B. 808 (1907): pp. 218. Ball, 
A geolo io reconnaiseanoo in eouth-weetern Nevada and eastern California By 
Sidney k. Bull. lWh Map, lllurtratiuns, and Sectionr. 

United Bktel-Virginis. B.G.8. Philadelphia 6 (1907) : 1-60. B u r h a  
Cfeography of Virginia. By G.  T. Surfsce. Map. 

0- Aml B O V T g  AXEBIOA. 
k t r a l  Amorioa. Pmtor. 

L a  richeases de l'hmdrique Oentralc : Guatemala, Honduras, Salvador, N iocrra 
Costa-Bica. Par L)bir6 Pector. Paria: E. Guilrnob, End dated, 1908 l ] .  % 
9 x  5l,pp. xviand3M. Map. Pdoo7.M)fr. Precentedbtba Author. 
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P u u m a - - 0 d .  P. Bsofion so., K.A. W, Andenhrn 0 (1906) : 849-873. Isly. 
Velooitiem of the current inanopen Panama ana l .  By Dr. C. I ~ l y .  Yap, Section, 
and DM!:ranu. 
Dr. Lely oonclntlea that the velooity of the ourrent due to tide in an open canal 

would be no obstruction to nsrigation. 
Pen .  W d e .  

Le P6m boonomiqne. Par Paul Walle. Psrir : E. Quilmoto, [not dafsd, 
1908 11. S k e  9 x 5). pp. xvi. and 388. Map and lllwtrations. Prica 9 jr. Pre- 
rentsa bv ths Pdl*. 

6011th Amerioa-Population Jefirlon. 
The diutribution of people in b u t b  Americe. By Prof. Mark Jeffemu. (Reprinted 
from Badatin of the Geographical &&ty of Phihidphia, July, 1907.) Siee 
9) X 7, pp. 12. Map. 

VonemelcCutogrrph y. Jahn. 
Contritmoionea a1 a geograb &iota de Venanel.. I. Observacionem a1 P h o  
Milibr de la Republics, Par Alfredo Jahn. Caraoae, 1907. 8im 9 x 6, pp. 18. 

V~nemek- Ethnology. Tarera-Aoort.. 
En el Bur (dinlectoe indigenan de Venezuela). Por B. Tavere-Acoeta Ciadad- 
Bolivar, 1907. Siee 10 x 7, pp. 414. Illwtratim. Prccrenied by tAa Author. 

AUBTMUEIA AHD PAOIPIO II1-8. 
X ~ W  e h - m t t o h .  wi~bmcnn. 

Nova Quinm. BCultetr de l'expedition rcientiflqne nderlandsise ii 1s Noavelle- 
Qu inb  en 1903, soan lea sue ioer de Arthur Wichmann. Vol. 8, Ethnography 
and Anthropology, by Q. A. ,f Van der Sande. Leyden : late E. J. Brill, 1907. 
Sire 13 x 10, pp. 390. Map ard llludmtions. Priw 60 J., or, la dmdbsrr  b 
the whole &. 10 J. Purohaaed. 

P a o U o 4 r m m  Porrwionr Farkinma. 
Dreimig Jahre in der Shdsee: Land nnd Lente. Bitten und Qebdnche im Bir- 
marcbwobipel und a d  den dentechen Salomoineeln. Von R. Parkinson. Eleraar- 
gegeben von Dr. B. Ankermann. rt : Btreoker & Bchriider, 1'307. Size 
9) x 6). pp. xxii. m d  876. Ma s ~ $ = t r a t L m .  Price lh. Pred8nl.d k 
t b  P d i h c . .  [TO be reviewcx~f 

South A?utdh-Rortharn Territory. m m  

Ln Australian Tropios. By Alfred Searcy. London : K. Paul k Cu., 1907. Sire 
9 x 6, pp. xxiv. and 374. Map and ZUwrtratioM. Pdoe 10s. 6d. net. 

Wwtern At&--&olopy. Xaitland. 
W. ddwtrdia, Geologiocrl Sum. B. NO. 26 (1907): N-66. 

Recent advsncea in the knowlrdge of the geology nf Weetern Australia. (Pre 
aidential addrere to eeation C of the Ansttalian Aeeooiation, January 8, 1907.) By 
A. Qibb Maitland. 

POLAR BXOIORL 

Antuoticdoottirh -tion. B r ~ o a  
Soot1ie.h Nationd Anbrotio Expedition. Report on the ncionti6c reeulte of the 
voyagc of the S.Y. M i a ,  during the years 1902, 1903, and 1904, nuder the 
ledcmhip of William 8. Bruce. Vol. 8, Physics. By R. U. Mosaman. Charlea 
Sohree, and Sir George H. Darwin. Eninhnrgh: Soottiah Ooeanographioal 
Lebnratory, lSW. Sire 12) x 10. pp. vi. and 324. Map,  Diagram, and IUwtra- 
tiun~. P d a  21s. [To be reviewed.] 

Bpitrbergen. In G., B.S.G. Pads 16 (1907) : 421-432. hoh len .  
La dbcouverte du Spibberg par la Norman&. Par Q. h h s e n .  

O ~ q p p h y - P r q f r a t i ~ ~ .  h a h ~ m a .  
projections osrtographiqnes. Par Oh. Duoheone. B m ~ l n ,  1907. Size 

9) x 6), pp. x. and 214. Diagrams. P r d  by the Author. 
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PWIIOAL BIOLOOIOAL BWBBAPUY. 
Qe01ogio.l Hirtory. ArldL 

Die Eutwickelnng der Kontinente und ihrer Lebemlt. Ein Beitrag x r  ver- 
gleichenden Erdgesol~ichtc. Von Dr. Theodor Arldt. Leipzig : W. En elmenu, 
1907. Rim 10 x 7,  yp, xx. and 730. Maps. Pribs 2Otn. P r d  by tba &blihw. 
[To be reviewed.] 

08amorphology-Erdon. Lo G., B.B.Q. Paru 16 (1907) : 557-344. m- 
La ahandron laUral : forme perticulibre de l'4mion par lea eaax courenh. Par 
Ernest Flenry. I)iagmma and IUwtMNonr. 

Qeophydoa. Olvt 
The polarity of matter: an introduction to physioe, showing that electricity, 
magnetinm, ohemical atEuity, cohesion, and gravitation have one common origin. 
By Alex. Clark. London : Gall & Inglis, [1907]. Size 8 x 5, pp. viii. and 134. 
Diagram. Price a. 6d. nd. Piwented by the Publirher1. 
An attempt to prove that " the ultimate partiales of matter pull eaoh other by their  

extremities, like magnet* and not by their centres." 

Qeophydor. Beitdge Geophytik 0 (1907) : 41-77. Bohwqdu. 
Ein Beitrag znr Bestimmnng der Stsrrheitekoefiienten der M e .  Von W. 
Schweydar. 

Qeophyrtor. Eeekor. 
Beobhtungen an Horhntelpendeln liber die Deformation den Erdkiirpers antar 
dem Rinfluss von Sonne and Mond. Von 0. Hmker. ( V e r f l ~ i c h u ~ d s r  K. 
Preussitchen GeadEUiachen Inrtitutcr, Neue Folge, No. 32.) rlin, 1 . Bhe 
10 X 7, pp. iv. and 96. lllurtralion and Dfclgramu. 

Qeophydor. Quarterly J. Qed 8. 68 (1907): 344-350. O m .  
The aonrtitntion of the Interior of the Earth, M revealed by Eartl~qdee. ( b n d  
cummuniostion.) &me new light on the origin of the Omanr. By Biohard Dixm 
Oldham. Abo mparat. copy. 
See note ill the Monthly Bea rd  for December, 1907, p. 666. 

Qeophyior. M. V. E. Dradm (1907) : 58-75. Bdhboh. 
Ein Gentaltnngnprineip der Erde. 111. Von P a d  Belbbch. 

~ydrology. x q t  ud erorsr. 
River diroharge, repared for the a ~ ,  of enfieen and rtudenb by John 0. Hopt 
and Nathan C. 8mvcr. New York (London: Ohepman 6 Hell), 1907. She 
9 x 6, pp. viii. and 138. Diagram and ZlludratCOlM. Prics 88. 6d. 
A uoeful guide to methods of obeervation, etc. 

Ioe. P. and T.R.B. Canada U (1906): k t .  III., 65-109. Buna 
Anchor-ice formation from the standpoint of the radiation theory, together with 
some early memoirs on ground-ice. By Dr. Howard T. Barnes. 

K ~ t o l o g y .  Corairh. 
On surfaoe waves prodnaed by sledgee. By Dr. Van hsn Cbrniah. (From Pro- 
d i n g 8  Domet Nalurd airtory and Adiquarian held  Club, vol. PB, 1907.) 
Dorcherter, 1907. Size 8)  x 54, pp. 12. IUudrutionr. 
Observations of waveform on a quarry r o d  a t  Coninton. 

K u ~ ~ t o l o g y .  Cornirk 
Progreerive and stationary waves in riven. By Dr. Vaughan Cornish. [Reprinted 
from EnqiMlting.1 (London, 1907.) Giza  x 74, pp. 16. I l l w t r a t h .  
The progressive waves were discwed by Dr. Con&& in tho Jd for 

January, 1907. 
Meteorology-Tropior. H.an. 

Der tiigliohe Gang der Temperntur in der anseeren T m  nrone. B. Dw indimhe 
und austrolische Tropengebiet. Von Julius Hnnn. an, 1907. Size 124 X 94, 
pp. 91. Preaenkd by the Author. 

Ooeanography-BPtio. - 
Finnliindische I~gdrographisohe-biolo ieche Unterenohungen, No. 1. Hydqm- 

hisohe Untemnchnngen im n8rdliien Teile der &bee, im Bobinchen nnd 
%innbehen Meerburen, in den J b n  1898-1904. Heldngfom (Leipzig: W. 
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En lrmmn), 1901. Rise 18 x 94, pp. 46 and 144. Prbc 8n. l'rcusnted !y the 
p3*. 

bawmogrophy-Uorth Sea. Wind and othen. 
P. &&ion &., K.A. W. Anorterdam 8 (1906) : 566-573. 

Current meaenremenb at various depths in the North &a. By Prof. C. H. Wind, 
Lieut. A. F. H. Dalhuieen, and Dr. W. E. Binger. With Diagramr. 

Owanogmphy-8dinity. K n n b n .  
Cnuefl Perm. Bdor .  de la Mar : Publiaationc & C?irovndcl~c. No. 88 flWYn : DD. 10. 
Salzgehaltbeet&ungen dea ~ b e r ~ i h e n w a w e r a  als ~ i l f s k t t e l  bei ~ & i i i k .  
bertimmungen an Bord. Von Mutin Knudeen. With Map. 

Phydcd Beopphy. Dryer. 
Lassonn in physics1 geography. By Cherles B. Dryer. New York. (London: 
a. Philip & Son), [nd dated, 19071. Size 74 x 5, pp. 450 and xxxii. Map, 
Sedbru, nldrationr, elc. Prioe tir. nd Prsrcntcd by t .  PuMirksn. 
A reprint (with a few nlight moditlcatione and the addition of 32 pp. of an ple- 

mentary matter) of Prof. Dryer's exoellent text-book, reviewed in the JOU-1, rof 18, 
p. 6'29. 
~ t o g e o g r r r p h y - P l m M i ~ p d .  Birger. 

Ueber d m  Einflnrvl den Meerrassern auf die Keimf'igkeit der Samm. Von Elelim 
Birger. (Sonderabdruok am den Beiheften tom Botanischen Gntzalblatt," Bd. 
81 (19W) : Abt. I. Heft 8.) D&n. S h  9) x 6, pp. 263-10. 

P~ltogemPh~-rnmt*nrl. Biger. 
Ueber endmisohe Lkruenverbreitnng damh Viigel. Von Selim Birger. (8aertryak 
ur 'Svenelr Botanist TiWft , '  1907, Bd. I.) Stbalrbolm, 1907. Size 9) x 6, 
pp. 82. 

B ~ o l o g y .  J, T. Viatmio I. 09 (1907) : 48-60. U p b .  
The Ssn Franobm and Valparaim earthquaken and their aneed. By Warren 
Upham. Map. 

8eLmology. Oddone. 
Publicstionn du Bnresu Central de 1'A~sociation Internationale de Sismologie, 
&rie B. Les tremblemenb de tern ressentir pendant l'amde 1904. Par Elnilio 
Oddone. Stmabur 1907. Size 11 x 74, pp. xii. and 562. Prewnbd by the 
duDeirrNrm through bajor L. Darwin. 

T a r ~ t r k l  Magnetism. Ndiowl  B. Mag. 18 (1907) : 601411. h w r .  
The work in the Paci6o Ooean of the magnetio m e y  ysoht (Aalilse. By C. A. 
huer .  With lUwtratiau. A h  rtpanafe copy. 
8ee note in the December number, p. 664, and ante, p. 448. 

Volom~lr. La globs; MCm. S.B. Otksos 46 (1907): 1-16. h. 
Le voloanhe. Par Albert B r n .  

A~EBOPOQEOOEAPEY rn RUJTOBI~AL emewm. 
Eoonomio Oeography. B. Amariaan GJ.8. 88 (1907): 472481. Smith. 

Economic geo mphy and its relation to economic theory curd higher education. 
By J.  usee ell tmith. 

Hirtoriolrl-arly Hap. B.S.Q. Itdi(HI(1, iv. 8 (1907): 1114-1121. Crino. 
Notizia wpm nna Carta ds N a v i y ~  di Viaoonte Msggiolo che si wnaerva nolla 
Biblioteca Federicano di Fano. el Prof. Sebsrtiano Orino. Map. 
On a hitherb nndeaoribed chut of Maggiolo, formerly in the powmion of Cev. 

Luigi laset t i  (aee January number, p. 110). 
Hhtorieal-Ham Longhena. 

Atlanti e carte nantiche del aecolo XIV. s l  XVII. oonrervati nella bibliotear e 
nell' archivio di Parma. Note di Mario Longhcna. [Parma, l9W.l  Size sf x 64, 
pp. 46. Fadmile. 
The moat important item ia tlre fnmoue I'iaigani mnp of 1367. 

Eiatoriod-Hapr. YoClymont. 
Proble~natical feutnres in maps designed by Mercator and Doeeeliers. By Jsmee 
Boxburgh McClymont. [Hobart], 1907. Bize 9) x 6, pp. 10. 
The writer reonla to the strange ides ( b t  put forward by him some yeam ago) that 
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the unknown 8011th-land of early maps ir a mbphced, m d  reverned, reprerenhtioa of 
h u t h  Americe. 
Statistior. Birot. 

Ststidiqne annuelle de ghgraphie oompde, 1907. Par Jean Birot. Parim. 1907. 
She  8) x 54, pp. 32. 
Deal8 with the population, indmtriee, and commerce of the countries of the world. 

with espeoial reference to France. 

BIOBUPHY. 
Bacon. -on. 

The reoord of an &onant : beiug the Life of John M. Baoon. By hia dnoghter. 
(fertmde Bacon. London: John Long, 1907. Bize 9 x 51, pp. 358. P o r t r d  
and Illwtrations. Priae lC. net. P d  by the Pdirher.  

Qrey. Hendormon. 
Sir George Grey, pioneer of Empire in Bonthern hnda By Qeo. C. Hendenon. 
London : J. M. Dent & Co., 1907. Sise x Gf, pp. xxiv. and 316. Map a d  
nlwtrations. Prim 1%. 6d. 

H u h .  boon .  
Henry Hudeon; hie timea and hie voyegea. By Edgar bfayhew Bacon. New 
York & London: G. P. Putnam's Bons, 1907. Sise 8 x 5, pp. xii. and 578. 
Famimile N a p  a d  Il lurtmth.  Prim 6r. 
The author rnpplier a readable eooonnt of Hndeon'r oareer, treated thst of 

man of energy and aotion. He makea no olaim to throw light on doubtful or diepnted 
points r~la t ing to the geographical dhve r i ee .  
Maoutney. Bobbin8 . 

Our flmt a m b a d o r  to China. An ~ooonnt of the life of George, Esrl of Mnoart- 
noy, with extracts from his lettern, and the n m t i v e  of hie ex riencer in Ohine, 
18 told by himself (1787-1806). By Helen H. Bobbb .  Longn :  John M m  
1908. Size 9 x 6, pp. xx. and 480. Yorfmilr and llludrd(onr. P r d  by 
P u b l i s h .  P r k  16s. net. 

tk 
Tfppu Tib. Erode. 

Tippo Tib: the rtory of him cereor in Central Afrioa. Narrated from hir own 
aooounte by Dr. Heinrioh Brode ; with a preface by Sir Charlee Eliot. London : 
E. Arnold, 1907. Sire 9 x 5b pp. xx. and 254. Map and l'wfrait. Pnim lb. (id. 
nst. 
Tramlation of the German original. 

e m .  
Bibliography. Qribaudi. 

Inventario dei manoscritti geografici della B. Biblioteca Pdatina di  Parma. [Del 
Prof. Pietro Gribaudi.] Parma, 1907. Size 8) x Sf, pp. 24. 

MrsareBleeping Bickneu. - 
liscellaneom, No. 4,1907. Proomdings of the Firat International Conferonce on 
tho Rleeping Siokneea, hold a t  London in June, 1907. London, 1907. Sine 
13 x 8), pp. 62. Prim (id. 

Ednoational. Emenon and Moore. 
Geography tl~rough the atereoeoope: Tcscher'e manual (pp. 152) and Student's 
stereoscopic 5eld guide (pp. xxii. and 376). By Philip Emerson and William 
Charloa Mnnro. New York, e b .  : Underwood & Underwood, [1907J Bin0 
74 x 4). Pkr7rs. Prsssntrd ly Mr. 1). W. Eteei4jteld. 

Deals with a method of geographioal teaching wkioh m o m  oapable of w f u l  
. dcvelopmcnta. 
Ednoational-hrtography. Bothaug. 

Dic Qrundprinzipien der Wiener Schde in der Neueren Sohnlkartographie. 
Vortrag . . . von Joh. Oeorg Rothsug. (Separatabdmck ad. 30. Jahrgang dee 
Phd~gogiachen Jahrbuches.) Vienna: G. Freytag & Berndt, 1908. Size 9 X 6, 
pp. 20. Preamted by the Publishere. 

M o p e  and Ma-HLtorioal. Harahau. 
Through Europe with Napoleon. By H. E. Marshall. London: T. C. & E. C. 
Jaok. [1908]. Size 7 x 5, pp. r. and 214. bfapr and IUwtrcrth.  Price la. 6d. 
P ~ t e d  by tha Pdlirhure. 
Written with a view to teaching geography by means of hbtorical aseooiatiom. 



@ - F P ~ Y .  Saottbh (3. Mag. 88 (1907) ; 337-346. Fowler. 
Address to the Australasian Association for the Advancement of Bcience, Adelaide 
meeting, 1907. By J. W. Fowler. 
Deals with the recent progressof geography, and in particular urges the importance 

of a saientiflc investigntion, by the Australian Commonwealth, of the Indian O c w  to 
the west and south-wmt of Australia. 
Photography. Wellcome. 

Welloome's Photographic expoaure reoord and diary, 1908. London, atc.: Bur- 
rougtls Wellcome & Ca., [1907]. Size 4) x 3, pp. 272. nlwtratione. Prict! l s .  
Prssonted by the Yublirhers. 
Among the new features in thin edition are tables for calculating e x p m  in 

night-work. 
The World. Orolvenor. 

Soenee from every land: a oolleotion of 250 illustrations from the National 
Qmgraphic Mapaline, ~ i c t u r i n ( ~  the people, natural phenomenl and animal life 
in all parts of the wor d. Edited by Gilbert H. Orcavenor. Waehington. D.C., 
1907. Size 10 x 7, pp: 224. Map and mustrations. Price $2.50. Prescntsd ly 
the National Qaographrc Society. 

NEW MAPS. 
B y  E .  A. REEVES, Map Curatcn, R.G.8. 

EUROPE. 
Arutrl.. Adrim, BranmUller, and Bothrug. 

Karte der Bezirke Stadt und Land Salzbnrg and Hallein. Bearbeitat von 
K. Adrian nnd J. Q. Rotheug. Kute der Umgebun von B enfurt. Bocrle 
1: 150,000 or 1 inoh to 2.4 stet. miles. Vienna: Q. reytag & rndt, [1908]. 
P r d e d  by the P u b l i b .  

$ 9 3 . 3  

These are two specimens of the stereowpic system of oolour-tinting for re renent- 
ing relief, w h i l  r u  referred to in the Or-phi Journal for June last &. 680). 
Snperimpoeed upon the nsnsl vertiml haohuring, oomewhat lightly printed, is a nerioa 
of tints in order of the spectrum, ranging from dull blue-green, by which the low- 
lying lands era indicated, through pale yellowish-green and yell~w, to red-brown, 
end oulminating in vivid browninh-red. The high summits, being nearer the eye- 
whioh is, of conroo, supposed to be ~,ertically over the mnp-stand out prominently, . and appear to be nearer, while the lowlands, which arc farthest from the eye, being 
a dull blue-green, appear to recede into the distance. The effcct is similar to that 
of a peinting in which reddllr-brown is ueed for the foreground to give the effect of 
neameas, and blnish-green for the dintauoe. If any fault cau be found with this 
syetem of colonring ss exhibited on these maps, i t  is that the blue-greeu is too green, 
and that the dietinotion between this tint and tho next is too abrupt. There appears 
to be too great a contrast between the lowlying lands and the medium heighb. 
England and Waler. Ordnance Borvey. 

Sherta nblished by the Director-(:cnernl of the Ordnnncc Survey, Southampton, 
from ~t 'cgruar~ 1 to 29, 1908. 

!? miles to 1 inah :- 
Large-sheet series, priuted in colours, folded in cover or flat in sheeta, 13, 14, 
15, 18, 36. I'rice, on pnper, 1s. 6d. ; mourrted on linen, 28.; mo~rnlecl in sectior~s, 
2s. 6d. each. 

1 inah (third edition) :- 
In outline, 98, 142,155,294. Is. en& (engraved). 
With hills in brown or bluck, 142, 277. l a .  sach (cngrnved). 
Large-sheet series, printed in oolours, folded in corer or flat in sheets, 10, 11, 111, 
121, 143. Price, on paper, 18. 6d.;  mo~oratetl a linen, 2s.; moztrctd in  sections, 
28. 611. sad. 

Sinoh-County Maps :- 
Cornwall (Firat Revision), 20 N.E., 33 N.E., 39 N.E., 40 B.E., 41 N.E., 42 N.w., N.E., 
43 8.W., 49 N.W., N.E. gent (Second Revision), 37 N.E., 48 N.E. Lanauhire (Firat 
Revieion of 1891 Survey), 102 s.w., 100 N.w., N.n., s.w., 114 8,s. Lincolnrhire 
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(First Reviaion), 9 n.w., 8.E., 12 as., 17 nx., a & ,  19 B.w., aa., 20 n.w., x.r, an., 
21 N.w., n.r., an, 70 8 . ~ .  Horfolk (First Bcvision), 51 aw., RE., 62 N.E., a.., 
63 H.W., 64 N.W., N.E., B.E., 65 B.W., 75 N.W., N.E., 8.E.,76 N.W., N.S., 8.W., E.E., 77 B.W., 
N.E., aw., 88 N.w., N.E., 89 N.W. PembroLcerhke (First Revision), 23 B.E., 28 an, 
36 N.w., 41 8.a. Y o r M t b  (Fimt Rcvieion of 1891 Survey), 247 e.w., 248 N.w., 
250 a r ,  262 B.E. 1s. d. 

Bbineh-County Mapa :- 
Dornd  (First Revision), LVI. 15 : LVIa. 16 ; LXII. 4,12,14; LXIII. 1,5,6, 
7 ,8 ,9;  LYIV.9; LXVII.3,ci ,7,8,9,10,11,12: LXVIII.l, 3, 4.5, 6,7, 8, 9, 
10, 11, 12, 13; LXIX. 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12: LXX. 1, 5, 9 ;  L x x v I .  3, 
16. Kent (Second Revision), XII. 8, 11, 12, 15, 18; XIII. 7,9, 10,11, 12, 13, 14, 
15,16; XX.4,8; XXI.1,3,4,8,  11, 12, 15: XXII.1,5,9,13: XXXII.8,12; 
XXYILI. 2, 3, 6.9, 14; XLIV. 2, 3, 7, 14; LIII. 10, 15,14.16; LIV. 2, 3, 5, 9,13; 
LXIII. 2,3,4,6,8,12,14; LXIV. 1 ;  LXYIX. 3,4; LXXX. 1,15; LXXXI. 13; 
LXXXIII. 3, 8, 12, 16; LXXXIV. 1, 5,9, 13. 3s. a& LXXXLII. 6, 15. l a .  fid. 
each. L.nouhira (First Bevision of 1891 Bnrrey:, CVIII. 2, 5. Pa- 
(Firet Reviaion), XIV. 14 ; XX. l ,  3.5.7; XXI. l ; XXXI. 6,7, (8 and 12 10, l l ,  
(12 and a), 16 ; XXXIv. 10 ; XXXVII. (8 and 2,6,7). Yor- (First d c h i o n  
of 1891 Survey), CCXIV. 15, 15, 16. COXV. 5, 6, 7, 8, 9, 11, 12, 13. 14; 
CCXX. 2,7,9,11, 18, 13, 15.16; COXXXII. 4.6; COXXXIV. 2,7, LO, 11,13,15, 
16. &. 4. 

(E. Stanford, London A*.) 
England aod W ~ W .  erolo%al a m .  

4 mil- to 1 inoh :- 
New Series, printed in ~ I O U ~ .  Solid edition. Sheet 22, Plymouth, Exeter, 
Lyme Be&, etc. Prim Z. 6d. 

Bhh-Mapa-Unoolod :- 
Glsmorgan, 36 8,s. Prias la. 6d. 

(E. Stanford, London Agent.) 
EuropeAhtr8I. K. a. K. XUitkgeogrcrphirohm In~titutc Viamu. 

Generslkazte von Mittelem 6. Scale 1: 200.000 or 1 inoh to 3.2 stst. m l l a  
Bheeta: Bodoh, Xmthi. henna:  K. u. K. Militiirgmgmphiwhee Imhtut, 
ClWl. 

B u n p - ~ t d  K. u, k 1Luitiigeogrcrphtrohea Inrtitu6 .t,hn8. 
Uebemichbknrte von Mittel-Empa. Scale 1 :750,000 or 1 inoh to 11.8 8bt. 
milea Bheet J-7, Bnonnnti (Bukarent). Vienna : K. u. K. MilitSrgeogmphhh~s 
Iostitnt, [1908]. 

Surope-Centrrl. K a K. %iU&pgmphiwhw W t u h  %. 
Hypmmetrimhe Ueberaiohtakarb von Mittel-Empa W e  1 : 750,000 or 1 inch 
to 11.8 stat. milea. Bhect J-7, Bncureati (Buknrest). Vienna : K. n. I(. mb- 
geogmphiaohca Inatitat, [1908]. 

Prrmea W t r e  de I'Intbrfeur, Pub. 
0~r t . e  de la R ~ w  dress& par ordre dn Ministre de l'Int6rieur. 1 : 100,000 
or 1 inch to 1.6 rtet. mile. Bheeta : xi-20. Done'; xiv.-17, VendBme ; xi?.-25, 
Limogee; xv.-28, Brive ; xvii -19, Aubigny ; xviii. 53, 8t. Mriqae;  xix.-11, 
Fisrnea ; xx.-21, Autan ; u.-32, Alais: xxiv.-19, R i a  ; xxv.-13,0h6teem-8eli~; 
xxv.-21, Pontarlier. New Editions. Parh : Minbare de l'hteienr, f h v l ~ e  
Vicinal, 1907. P r h  0.80 fr. saoh sheet. 

Italy. Ea-r. 
8trede Fcrrate Italinne in eaeroizio, in wtrueione ed in progetto con indicariode 
a wlori delle diverse Provinca e di tatte le ~tazioni. Cumpilata da Fcderia, Saucr. 
Scale 1 : 860,000 or 1 inch to 136 atat. milea. Four eheeC. Bologna : 8aucr & 
Barigaezi, [1908]. 

Italy-be.  Inrtituto C u t o p 5 0 0  Itdhlo. 
Pianta di Roma redatta ru quells pabbliaata er il Comune de Rome da11' Istitnto 
Cartografioo Itali6no. Edieione 1908, rivJuta e conetta. Scale 1 : 8000 or 
7.9 inchee to 1 atat. mile. Rome : G. Swtti & Co., 1908. 

MLA 
ChincMongolia. Obrutreher . 

Uebereichtakarte der Qebirge Djair, Urkmohar, Kodjur nnd Ssemimtai der 



chineeinohen D s u n p i .  Naah den Aufnahmen von M. A. Umow, Mitglied der 
Expedition, 1906, perkinliohen Beohchtungen and muniachen Kuten entworfon 
von Prof. W. A. Obrubchew. Scale 1: 1,000,000 or 1 inoh to 15.8 stat. miler. 
Pdennannr Mitletlunqen, Jshrgang 1908, Tafel 4. Gotha : J d u a  Pertbw, 1908. 
Prsrentcd by the PuMLher. 

India. Johnaton. 
India: Political Divieions : Bailwaye and h a 1 8  ; Denrity of Po bhtion : In- 
d n r t h  : Agrioulture ; Fore* Landr under Government &ntr$;  mineral^; 
Annual Rainfall and Tern ratwe. Scale 1 : 5,900,000 or 1 inoh to98 rtat. miles. 
Edinburgh and London : & A. K. Johndon, [1908]. Price Sl 4,. the rat. Pre- 
sented the Pwblirher. 
A eellea of dearly drawn me of India. printed in ooloure, and arranged no that 

they oould be oonreniently boun%se m stlss form, or hung on a wall of a smell olare 
room. Only s few important p.mm u e  given. 
In-Uorth-Wwt frontier. Topognphioal Bwtion, Oenrml Btad. 

North-Western TmncFrontier. Soale 1 : 68,860 or 1 inoh to 1 stat. mile. London : 
Topographid Seation, General Staff, War OBl* [1908]. Prim I#. 6d. Pre- 
cented by the ,Director of Mililaty OperaHoM. 

AYRXOA. 
Bglpt. m - t ( O . f r 0 .  

h i d  map of Faynm Province. Scale 1 : 10,000 or 6.3 inohm to 1 ht. 
m e. S eets : N.E. 8-8; 8.w. 174, 18-7. 1&8,19-6, 19-7.19-8, 20-1,20-3,20-4, 
20-5, 20-6, 20-7, 20-8, 21-6, 21-9,21-10, 22-3, 23-9; 8.k 14-1. TO ~ I B  h i d  
map of Qalinbis Province. W e  1: 10,000 or 69 inohm to I at. m g .  &heeta 
N.E. 6-8, 8-3. Topogra hical map of Aman Province. W e  1:  10,000 or 6.3 
inoha to 1 rtat mile. &eet 8.a 14'7-38. CeLo: Survey DepsrLment, 1907. PIP 
&mbd by Us Dira?&&~al, &rrwy DepartrsrJ, aim. 

l t g l p t - C h  Eu~w. 
Plsu dn &ire drew6 b la bee de dooumenta oBldeh per R. Huber. &ale 
1 : 5000 or 12-7 inohes to 1 rtat, mile. 4 rheeB. C h :  F. Diemer, [1908]. 
A large and wellaxeouted plan of Cairo, printed in ooloru, by Dr. C. Wolf & Sona, 

Munioh, on four rheetn, m h  of whioh meanorer, SS inohea by 87 inohes. Upon the 
mth-wert aheet in printed an index to r t m t  nun* dminintmtive oisosq oonmlatea 
and other publio buildings and i~titntions. 
Q-BB k r t  UOS. r p w e  HO~BO~. 

Karte von Deutroh-OrtafrlL.. Beubeitet nm P. 8 rigade und M. Maid. W e  
1 : 900.000 or 1 hah to 4.7 r a t  miler. Sheet 61. Udjiji. Berlin: Dietrioh 
Reimer (Emrt Vohnen), 1906. Prsrcnted ty the PubZidor. 

eoldaout. 
Map of the Oold Coert. Publimhd by the authority of Sir John Pitemgill Rodger, 
x.a.r.a., Governor, under the dire~t im of l e 'm  F. Q. Quggidmrg, an., r.~.o.r., 
Diwator of S w e y q  Oold h t .  Soale 1 : 125,000 or 1 moh to 19 eat. mile. 
Bheeb : 7!2-Q-111.. T a r h  ; 78-M-1, Pram run. Edinburgh and London : 
W. & A. K. Johnsbo, 1908. Pri4s 2r. sad r%d. P r d  by Major F. ff. 
Guggirberg, a.r, Diwdor of &rrwyr ,  ffdd hi. 

m a A .  
B r a d l d .  Pado. ~ommirrio ~mgmphfaa e 0~1ogioa de I. ~aolo. 

Topogmphid map of the State of 8w Paulo. W e  1 : 100,000 or 1 inch to 1.5 
rtst. mile. Bheeta : Georehy ; J.oewhy. Beo Paulo : Commisab~ Qeographica 
e Qeologioe, 1907. Prsrsrtsd tAs Qaograyhical and t h lq icd  CbmmtUion 01 
8hte of 800 Paulo. 
Two additional nheeta of the map of 8. Psulo, reviewed in the GbograpAiwl Joutnal 

for December lu t .  An with the other rheek oontonr-liner are shown ip brown nt 
internla of '28 me-, and rater in blue. Them are l i m i n y  irrnea only. In 
r e r a l  a p y c e  the ah& rewmble (bone of the U.8 Elogioa l  and Topographical 

urvey, an like them, will form the b i n  upon which the geological featnrerr will be 
represented. 
C h .  Deprrtment of the Intador, Ottawa 

Sectional map of Omads. Scale 1 : 190,080 or 1 inch to 3 etat. miler. Sheet.: 
%4, Braman, revired to Nov. 25, 1907 ; 266, Ribdone Ch&, revbed to Nov. 11, 



1907 ; 416, La Biohe, revbed to Nw. 15.1907. Ottewa : Depuhwnt d tbe *- 
terior. Topogxaphiaml Survep Bmnch, 1907. Pr& b~ the Di&, lhp=rfnunt 
o j  Uls Inlsrior, mwa. 

m e .  oibinBdeJlimitr,~tir(yo. 
Rfnpa jeogra5co de la Punede Abcuna. Soale 1: 1,000,000 or 1 inoh to 1 5 - 8  eht. 
miles. Santiago: Oflcina de Limiteq 1905. 

Chile. O i l o h  de limitest Euntirgo. 1 
M a p  de la q i m  autral de Chile. Pmvinciaa de Llulquihue, Chiloe I.. Tem-  I 
tono de Mega lanes. W e  1 : 1,000,000 or 1 inoh to 16.8 rtat. milea Bantiago : 
Oflcina de Limiteq 1908. 

South Amerioa. Mrokinder. 
I 

Stanford'r new omgraphid map of Sonth Amerioq awpiled under the direotha 
of H. J. Mnakinder, x.a W e  1 : 6,000,000 or 1 inoh to 94 rbt.  milea 4 sheet  
London : Edward Bbnford, 1% Prim lb. Pramd.4 by tha Publidor. 
Thin La an addition to the excellent lleriea of orographioally ooloured wall mape  n o w  

being published by Mr. Stanford, under thedireotion of Mr. H. J. Mackinder, rn. The 
land relief and ocmn depth are olearly indicated by oolonr tinting and contours, the 
former being well rhown by rhaden of brown only, and not by different oolonrn, and the 
latter in blue. Under the brown tinting the general form of the mountain ranger i n  
lightly indicated by vertical haohurm. The land oontoum and the 5 g m  indioat- 
ing heighta are ahown in blue a8 well an those on the water, whioh lleema rather 
a mistake, as blue naturally mggsets water. Samea are lightly printed in grey, 
eo that the genenrl effmt of the relief ir not p i led ,  aa in often the caee with each , 
maps. 

emmmu. 
Oerman Qolonier. Bprigado and Hairel. 

Grower Deubcher KoloniaktZaa Bearbeitet von Pan1 Sprigade und Max Yoisel. 
Herauyegeben vom Beiche-Kolonialamt. Lieferung 6. Togo. Berlin : Die- 
trich Reimer (Emnt Vohren), [1908]. PIsrsnbd by & PuMisha. 
Thin i n  the northern sheet of 6 good general map of Togo, whioh dl be published 

in two rheetr in the German Colonial Atlar. The map baa been oom iled from the 
route trave- of explorern, adjmted to the more e-t mrveyr of the gouudary corn- 
miuions A oomplete indcx to place-names accompanies the sheet. 

World. Eummorth. 
Harmrworth Atlu and Qasetteer. P w b  35 and 38. London : The Amdgsmated 
P w ,  Limited, [1908]. Pribs 7d. d port. 
T h w  p h  oontein a oollection of m a p  and diagrsmr of the world'r oomrneroe. 

World. Bomer. 
E. Bomer. Atbrs Geogra5wny. Lemberg and Warma, 1908. Prerantecl by I 

D. 1V. Freshfild, E6q. 
Canridering tho price, about 18. 6d.. this little Polish phyeioal and politioal atlas is ! 

a creditable production. The rnflpp, of which there are ten eheete, are well drawn, and 
by a eystam of carefully printed and well registering oolour-tinting, sl~ow land-relief 
and ocean depthr. Perhaps a better selection of tints could have been made for 
the land, and oertainly the pleringly bright red of the greatest heights might have 
been avoided, and mme lint cllosen more in charaoter with the d e n .  Iriset mew 
rhowing political divieione, are given on smaller aoalea on enoh sheet. Although mall, 
the mape are eo oarefully drawn t b t  it her been p i b l e  to ehow a coneide~nble 
amount of detail. 
World. Bothaq. 

Johr. Georg Rothangs wiener Sohnl-Qlobns. Kleine Anngabe. Soale 
1 : 60,000,000 or 1 inoh to 948'9 ntnt. milea Vienna: Q. Freytng & Berndt, 
[1908]. Prsrenttui by the Yubli&er. 
Tho special feature of thie little sohool-globe is the arrangement for bowing the 

eeaaons and the lengths of the day and ni rbt in all latitudes for different timw of the 
year. Thie in ac~omplished by enoloeing kalf of the globe in a movable oonrex cover. 
painted blaok. Slots are cnt in thin at the polar re~iOU8, through whid  the metal axis 
of tho globe can pnsq and which allow the cJver to bc moved in the plane of the 
meridian through an angle of 23f0. A clampscrew is attached, so that the black 
cover can be clamped to the brase meridian at any position it may be derked, sod 
so ehow thc duration of daylight at any speokl sewn.  Although thia amngement 



hslr decidedly new f~~ nomewhat rimiIar dee@ are not uncommon, but, owing 
to their elaborate and oomplicated nature, ruch devioea often tend to confuse rather 
than inrtruct. However, a great point in favour of this globe is the simplicity of ita 
conetruotion. In fict, a p r t  from the rpechl case, or hemispherical envelope, referred 
to, it is merely a globe 8i-in. mounted on a single upright metal pebestal, 9 inches 
in height, held by a somioimulsr braes meridian, through the extremitier of which 
passee the metal axis about which the globe revolves. The laud relief on the globe 
ir shown by the etereoroopia ayrtem of oolour tinting. 

aEABTh 

Adminlty QMr Hldro-phio A M V .  
Charts and Planr abliihed by the Hydrographic Deperfmmt, Admiralty, during 
January, 1908. && by the Bydroprapher, Adnirdly. 

mew mart. 
xa Jahcha 

3883 m = 5.9 England, east mot :-Medway river :-Apprmher to Sheerness, 
&. 

Qhrt (kneenod. 
No. 
38S North American lakw : Port Oollier. 

mutJ that bars meaired Importult aomtlonr 
Index chrta  :-A to V. No. 3346. Germany :-Jade and Weeer rivera 28424 
Baltio ma:-Wtutern rheet. 2842b, Baltic rea:-Eastern sheet. 2826, Gnlf of 
Finland :-Appocrchw to Viborg. 8479, Gulf of Finland :-Cbannelr leading to 
Viborg. 2279, Gulf of Finland :-St. Peterrburg b y .  2215, Gnlf of Finland :- 
Kronrtadt, north and ~ n t h  ohanneb. 2239, Qnlf c4 Finland :-The bay and city 
of St. Petenbnrg. 2059, North Atlantio man. 2058. North Atl~nric route chart 
rhowin variation mrvtu. 2066, North Amerioa, esrt ooeet :--€It. John's to Halifax. 
2670, ?forth America, e u t  oout :- Halifax to the Delaware. 2466, United Rtetu,  
eeet m t  :-Nantnoket nonnd and wtutsrn apprmhea 2892, United states, cant 
4 :-Nmsgmrett bay. 2479, United Statw, east u m t  :-Bbk Book and 
Bridge rt barbowe. 2471, United Staten, enat o u t  :-New London llarbour. 
8857, E i t e d  Statee, e u t  m u t  :-Potomac river. 456, J.nuioa :-Port Boyal and 
Kingston harbour. lOB8, Gulf of Mexioo:-Lower Matauurnbe arrv to Boa, Q m d e  
my. 1499, Al&:-Crou lonnd to Kadiak island. 3813, Aiaakn:-Yakatst 
bey, Controller bay. 1500, hlrrska :-Kadiak island to Segaam island. 1 W ,  
Gulf of Aden :-Raa Qdwdni to Baa Hafdn. 2722, Siam :-Koh h t  to Bay 
hhnd. 2725, Siam :-Koh Tron and ohannela leading to suchomgee off Kam nt. 
1742, Canton river :-Sheet IV. 2400, Chine, eert c m t  :-The bar and apPm%ea 
to the river Min. 166, China, eaat &:-Pagoda anchorage and approaches. 
2847, Chine, north mt : -Hai  yung tan, including Thornton haven. 1316, 
gores:-Cape D m h  to Linden point. 2432, Manohnri~:-Tumen Ula to 
Strelok hay. 

L n d i . n ( k ~ d l l r d I k r  Heteorologlaal OfBoe. 
Monthly rneteorologiolrl ohnrt of the Indim Ooean north of 15O 8. let. and Red 
Sea, Mamh, 1908. London : Meteorological Wca, 1908. Ptlos 66 eacll. Pre- 
r s R c c a b y t A s M s t e o ~ 0 4 & s .  

lor th A t h t i e .  U.B. ~ m p h i e  m w ,  
Pilot o l d  of the North A t h t i o  Ooerm, March, 1908. Wslrhington: U.S. 
HydrogRphio OdBoe, 1908. P m d d  ly the 17.8. H@mgmphio Q&m 

lor th Atkntio sad U k r r u w e  Mokmologioal OfBeo. 
Yonthl meteorological ohart of the North Atlantio and Meditermrean, Maroh, 
1908. Lndon:  Meteomlogid Oftloe, 1908. P h  6d. d P r d  b Us 
M-OP&a 

lo r th  P.eUo. V.6. Eydrognphio Omw . 
Pilot of the North P d 5 o  O o w .  Memh, 1908. Weshingbn : U.S. H ydm- 
graphio Oftlce, 1908. P d  tho 17.8. Hydmgwphio 



472 NEW XU& I 
nmrOOIll'HL 

ansal. -. 
Forty-two photqmyhr of Northern Angola, taken by Rev. Tbomw I B A  Pm- 
r e n b a ~ R c s . T h o a o r ~ .  

Many of thew photo phs were shown ee lantern nlides when the Rev. T. I n w i n  
read hi. paper to thin g i e t y  on February 24 Ira(. They were hlen  drrring hi. 
extendve trsveln in Northern Angola, during whioh dktrictn practically nnhorn 
before were vidted. The following are the titlea :- 

(1) Kibokolo; (2 and 8) B.M.S., Kibokolo : (4) M e n  of B.M.S., Kibokolo;  (5) 
Mr. Lew~s' bnnlplow, Kibokolo; (6) Interior of sohool decorated for ChrirtmPm f e  
B.M.S., Kibokolo; (7) Dinpennary a t  Kibokolo; (8) The P o r b  eae G o v e r n m e n t  
Hoare, mdor: (9) ~ h n l o h ,  sari Halvadrn: (10) B.&. -ion ao- 
89n Salvador; (11) Waterfall a t  Ben Salvador; (12) Mr. Pimmook d group of 
a m e m ,  Zombo; (13) A Zombo waif; (14) Zombo nativea; (15) Qmup of Zornbo 
a m e n ;  (16) A rtetion pet; (17) Tiger lil (18) Upper Nkisi river; (19) Tien 
showing bnrcken; (20) Juvenile p u p  ; (21) 6hm of the k i n p  caf Kongo: (22) On 
the midimi river; (23) Ednoated native'r honee; (24) Hammock travallinc ; (-25) 
Temporacy b n i l d i y  B.M.S., Mabaya: (26 and 27) Noki: (28) Yoki, from ps.smg 
atearner; (29) Mbl  mi, above the oontlnence with the Lnfunde nver; (30) View on 
Lnfnnde river: (31) Old ohnmh osed as worehonae at  Mbembe; (3'2) View in Vbamba : 
(38) H o r n  in Mbamb;  (34) Sohool obpel. Kibokolo; (35) Buying natlre food, 
Kibokolo; (36) Fording the Mbidisi river; (37) A lltep in dviluation ; (38) Males  in 
Zombo; (39) A tradiig entabliehment, Makela do Zombo; (40) A guardian fetish ; 
(41) Fetieh cuviag. 

BolivSa .nd Porn hweett. 
Seventy h o t o p p h  of Bolirie and Peru, taken by Major P. H. Fawcett, R .G .k  
P ~ ~ Y  ajw P. H. F a d ,  B.Q.A. 
Theee fonn a valuable addition to the &cie a aolleotion. They were t a k e n  

during the last two yearn by Major Fawcett whi '% t travell ig in -tern psrta of 
Bolivia and the np r watern of the Amazon, in wnnection with hie dntiee M bonndary 
rnneyor for the & i v b  Government. Many of the vie- are unique, and of e 
deoid-dy pgraph ioa l  intermt. 

(1) Batelon a t  the CRohnelaBiberon, Rio Madeira; (2) View of m t r y  on t h e  
Limn-Oroyo railway; (3) Bridge oo Lima-Oroyo railway; (4) Molleudo: (5 and 6) 
Country n e u  -P; (7) Are u i p  ; (8) S h y t  i n  -n ip  ; (9-11) View on L9ke 
Titi-; (12-14) a Pas ;  (15) %he Alto Planlole; (16) Bmlu of Tiahnanm; (17) 
Street in bt. : (18) View of I l l a m ~ n  from Sorsta: (19) View of IUnm~u and &rat. I 
from bt. villaG; '(20) Street in - ~ k :  (21 ~ l o u d i  a t  mnrLe in h e  monnta in~ 
Tola Pampa; (22) h n i ~  on the Mapiri tnah ; (23) Picking rubho; (24) Curing 
r n k ;  (W) 8an Antonio baracca n e u  Mapiri ; (26) View of Mapifi ; (27) Csll?pa at 
Mapiri ; (28) On the Mepiri river : (29) Callapor on the Map~ri nver ; (SO) V~ew m 
Beni above Bnrenabsqne; (31) Retama rapid on the Mnpiri ; (32) Qoing upatreem, 
Mspiri river ; (33 and 34) On the Beni above Burenabaque ; (35) Ruwnabaqne; (86) 
P m e n i r  : (37) Q m p  a t  Ponenir ; (1) The Tahnammn a t  Porvenir, lookin w e t  : (39) 
The A uery a t  Bahlo, looking east; (40 View in Bahia ; (41) OfBcinla a t  h i s ;  (42) 
~ahia,\ooking west : (43) Daponnd  of ~ o n r n m a t  bnildimg, Bahia ; (44) Merohutle 
house, &hie ; (45) L w t  berscca of the Aqnery, Yorongm; (46) On the upper Aquey, 
Cawada de Aviapss; (47) Camp, upper Aqnerg; (48) Mouteq npper 
Aqnery ; (49) On the upper Aquery ; (50) POM) de Foailee, Yaverija; (51) Xapnry; 
(52 and 53) Gavion; (54) Campo Central ; (65 and 56) Forest near Camp0 &ntnl; 
(57) Brazilian ohildren a t  Qavion; (58) On the mad to Campo Central; (69) Cam 
Central ; (60) Bailding k t 8  a t  S a n k  Ro88 ; (61) &nta .Roes; (62) Colonel d 
de h t m ,  firnt m d  lact prenident of the Acre: (a?) Camp iu the Abnna; (64) Bmriliqn 
mbber @en in the Abnna; (65) Interior of a mbber oentio; (66) A rubber centio; 
(67) C!eohuela Biberon, Rio Madeira; (68-70) Pnlling a batelon n o r m  land pad a 
rapid, Rio Madeira. 

DT.B.-It would greatly add to the value of the ooll&on a8 Phdo 
graphrrwhbb hssbeeneahbliahedinth.Xap Boom,ifdl the 
of the 8001- who have tabem p-phrr during their travcrls, would 
forward oopbo of thexu to the Xap Olwtor, by whom they will k 
a o b n o w ~  Bhould th. donor have p m  th. photograph., it 
w i l l b e u m f a l f b r ~ i ? t h . ~ ~ t h . ~ p h a a n d h l r  
8ddma a?. given. 
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TEE VOLCANOES OF GUATEMALA.' 
By Dr. TIDMPBST ANDEBSON. 

I EPXNT nine months, inoluding the winter of 1906-7, among the 
voloanoee of Mexioo, Guatemala, and the West Indies. The first and 
laat named group are oompratively well known, while thoee of 
Guatemala, though equally, if not more important, have, owing to 
their remote and inaooesaible position, eoamely attracted the attention 
they d w m e  from Englieh geologi~ta, though they have been desoribed 
by a Frenoh oommieeion under Dollfue and Monteerrat 7 in 1868, and 
more recently by Prof. Karl Sapper, $ of Tubingen. They ooneiet of a 
row of giant oonee averaging 10,000 to 12,000 feet in height, roughly 
parallel with the Paoifio ooaet. As viewed from the deok of a Paoifio 
mail steemer they preeent a most imposing appearance, for though 
really at  a dietanoe of 50 miles from the ooast, their whole height ie 
visible at once, es no other range of mountains intervenes, the ooaet 
being a belt compoaed of Quarternary bede whioh only rise into low 
foothills. Theee foothills, the Costa, are covered with ooffee plantatione, 
from which the well-known Guatemala ooffee ie largely produued. 

None of theee voloanoes ie habitnnlly in eruption, like Iealoo in 
Salvador, or Stromboli in the Lipari islande; on the oontrary, their 

* Royal Owgraphid aliety, January 13,1908. Map, p. 588. 
t 'Voyage G6ologique dam lea Eepnbliqnen de Gnskunala et de Sdvador.' Par 

MA¶. Dollfun et E. de Monteerrat. Perir : Imprimetie Imperisle. 1868. 
$ ' Mittolamerikmnishe Reisen und Studien.' Dr. Karl Sapper. Vieweg. 

Brennaohweig. 1902. In deo Vnlkangebeiten Mittelameriktw nnd Weetiodienr.' 
Dr. Karl Sapper. Stottgart : E. N i l e .  1905. A h  several emaller article@, of 
whloh the following especially deals with t h b  dirtriot, and hsr been freely quoted: 
'Die Vnloanimhen E r e i g n h  in Mittelarnerika,' in J~hre  1902 Karl Sapper. 
'Nenen Jahrbnoh fGr lineralogie, etc.,' 1901, Bd. I. Stuttgart: NSgele. 

No. V.-MAY, 1908.1 2 K 
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eruptions usually take pleoe only after intervale of many years, even 
oenturies, during wKoh the volcano ia qniesoent and may appear 
extind. Then a terrifio explosive eruption oooura in whioh discharges 
of ash and fragmentary material predominate, though the outflow of lava 
ia not unknown, and the whole oountry for milea round is devastated. 
The oones are in most oaaea eeparated by an interval from thoee 
adjacent in the chain, and, where the vent has shown a tendenoy to 
shift and form paraaitio or subsidiary oonea, the new o p e n i n g  has 
usnally been nearer to the Paoifio o m .  An apparent exckption to 
this rule mentioned by Dollfus and Montaerrat was the aaae of Sants 
Maria, 11,480 feet, and Cerro Quemado. The former ie an old volcano, 
and was supposed to be extinot. The latter, adjeoent but further 
inland, is more reoent, and had been aotive in 1785, when it poured out 
some large flows of andeaitio lava. In  1902, after a eevere earthquake 
whioh almost destroyed the adjacant oity of Queeeltenango, Senta 
Maria opened out an enormoua new orater, nearer the sea than its old 
one, and of oouree than that of Cerro Quemado, and ia thns no longer 
an exoeption to the general rule. 

This eruption ie so important in relation to those of the SonfiiLre in 
St. Vincent, and Montagne Pel& in Martinique, that the aseooiated 
phenomena deeerve speoial mention. 

On January 18, 1902, there was a eevere earthquake. 
On February 26 an nnue.4 tidal wave wee observed along the cuaat 

of Salvador and part of Guatemala. 
On April 18 a very eevere earthquake elmost destroyed the town of 

Queeeltenan'go, and curused subsidenoes at  006s. 
On May 7 and 8, the greet ernptions of St. Vinoent and Martinique, 

on the other aide of the Caribbean Sea, burat into full aotivity, after p r e  
monitory sigm lasting a few days. 

On May 10, Isaloo in Salvador, to the south of Guatemala, resumed 
aotivity after 15 months' quiesoenoe. 

On June 26,'Masaya, in Nicaragua, after forty-three years' in- 
activity, resnmed slight aotivity, whioh continued for severel weoks, 
and the neighbouring orater of Santiago showed similar signs, as did aleo 
Momotombo, whioh had been at rest for many years. Colima, in Mexioo, 
above 700 miles distant, ale0 ahowed signs of awakening energy. 
These phenomena onlminated in the great outbreak of Santa Maria on 
October 23 and 24, and following days. I and my oolleague, Dr. Flett, 
have elsewhere fully discussed the general wquenoe of thew volomic 
phenomena.. The details of the above muat now be disoueeed 
separately. 

* Anderson and Flett. 'On the Ernptione of the Soufribre, eta' Part L Phi& 
Trans., Series A, vol. 800, 1903, pp. 532. Parta 11. aud IIL, 1908, w i l l  cantah the 
later hietary, the petrology, end a bibliography. 



The Earthquake of January 18, 1902. 

Guatemala he8 always been ooneidered a distriot pertioularly eubjeot . to earthquakee, eapeoially at  the ohangee of the maaona in April, Yay, 
r and Odober, November, bnt they had been l e a  frequent than aeual for 
3 - some yeare before 1902. 

On January.18 a mvere shock wae felt widely over the Bepublio. 
t Sari Martin, a village near Quezaltensngo, had eome housea thrown 

down ; and at 0068, on the Pecifio aoaet, three perallel ridgee, sloping 
gently towarb the sea, but steep towards the land, were formed in the 
eand. List, quoted by &pper,* writes, " J u t  ae at  any moment one 
may eee e wave break on the &ore, eo the voloanio breaker remained 
modelled in the eand of Ooh!' The ridgee were in general parallel to 
the ooaet-line, and oould be traoed for a dbtanoe of about an English 
mile. The earth-waves peeeed through a ooffee shed, and some of the 
eteel pillam had sunk 2 feet. The wavee on the pier ere deeoribed aa 
having a length of 25 to 30 metres, and a depth of 25 to 30 ma.  Ae 
showing the etrength of the shook, it is mentioned that two looomotivee, 
weighing 20 tone eaoh, were moved 6 feet in the 'direotion of the 
earth push. Similar eppeenrnoes were obeerved on the Mexioan ooast 
near Ban Benito. Sapper oonaidere the earthquake taotonio in ohereoter, 
i.e. ooneed by reedjuetmenta of the Eerth's ornet, in this oaee probably a 
slip somewhere under the P d o .  

The e a r t h q u h  of April 18 were ooneidered by List et  0066 to be 
of the aeme net- ee that of Jan- 18, i.e. teotonio. In that of April 
18, the sinking of the sand oontinued further inlend than in Januery. 
Bapper do- not ooneider i t  dear whether i t  wee a general sinking of 
the ooeet or merely a looal anking of the eand inland due to the shaking. 
At Queceltenango the &ook was e s p e d l y  violent. Mr. Walter 8. 
Aaooli,t who wee on the epot, reletes that while he was quietly reading 
about 8.20 p.m., without the alighteat weming or premonitory tremor, 
the Earth began to-away violently, end the ornaments in the room all 
lost their belanoe and fell to the floor. This millation oontinued for 
twenty eeconde, then anddenly the motion beoeme vert;ioal end muoh 
more violent. Later on the shocke eeemed to oome from all direotione. 
Loud " retnmboe " (underground noieee) were heard. Soaroely e single 
house or building in the town remained habitable, and thoee on the 
dopea of the C e m  Quemcrdo, coxmisting ohieay of adobe (i.e. dried 
mud), were entirely destroyed. Be &owing the violenoe of the shooks, 
the ohuroh of 8en Sabsetb,  which waa built eoon after the Span* 

* Sapper, ' Nenee Jahrbnch,' ut aup., p. 49. 
t In a letter to Dr. Andemon. Much information has Plso been obtained from 

Mr. A. H. (fehrke, of Biieing Bros., London and Guatemala ; Don Carlos Moeely, of 
Helvetia ; Herr John Limr, of Retulholeu ; beridea Sapper's works ; to all of whom 
my the& ere due. 

2 x 2  
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oooupation, and had reeieted all the eerthqnakea mnce that time, mm 
oompletely ruined. Mr. Aaooli considers that the deathe in Q l r d -  

tenango d y  @ed one thowand, though reported a t  a muah 
amaller number. Thie earthquake wes very wideepresd. I t  wtu felt 
from the aity of Mexico, and even San Franoieoo, M far aa Solvdor,  
eepeoially along the Paoi.60 elope, the ooffee mne at the foot of  the 
voloanio range having bdered severely, but i t  wee our iody l d .  It 
was probably moat severe at  Queealtenango and San Pedro and along 
the high Ian& to SololB, but some vibgea within a few milea of the 
former town eacaped almoet entirely, and eo did Totoniapm, only a 
few milea north of SoloU. I t  waa notioed that briok houme euB3red 
more damage. than those built of stone, and them againomore than those 
with wooden frames; while the native ranohoe, built of polea oovered 
with thatch, bound together with bench made of oreepers, d e r e d  maroely 
at all. Many landalipe were traoed to the ehocls. 

After April 18 a seriea of emall earthquaLee o d ,  end on 
September 23, another mvere one. Bocketroh, who vieited the damaged 
distriota after the ocourrence,* oonadera the three earthqndea of 
January 18, April 18, and September 23 all teotonio ; while List, who 
o h r v e d  them all pereonally at M e ,  oonaiders the lest of quite a 
different oharaoter to the othera. The emder  onee were probably 
voloanio, and oonneoted with the approaohing outbreak of Bank Mark. 
Some were more local in their distribution, and more severe towards 
the Salvador frontier. They may have been conneoted with the renewed 
aotivity of Imloo. 

. 
The tidal wave of February 26,1902, is reported by durelio Ax-&, 

diredor of the Bieteorologid Observatory of San Salvador,t to have 
extended along the coast of Salvador about 120 kilometres, eepeoielly a t  
Barn, del Paz, and to have reaohed as fbr north aa boajutla. At about - - -. 7 p.m. t h  waves, of whioh the firat wes the small&, swept on the 
land and ssaeed great damage. Their height ie not mentioned, bnt 
about 100 persons were killed at  the village of Sentiago, and 86 at  Barra 
del Paz. Loud " retumboe " (mbterraneen noisee) were heard, and 
thought to proceed from under the sea. 

The Cem Quemado, eleo known aa the volcano of Queeeltenanp, is 
near the town of that name, and aa viewed from the Plam, eeems 
aatually to overhang it. Though it had a small and perhape doubtful 
outbreak in 1891, its laat eruption of imporhoe was in 1786, and while 
no acourata recoda are preserved, it is probable that, at  any rete, eome 
of the lava-streeme whioh form moh a conepiouons feature of the 
mountain were formed in that year. Aa mentioned above, moat of $he 
eruption0 of theae Guatemalan volanoee have been of the explotrive type, 

Beport to the Ctovmmsnt, quoted by hppes, p. 49. 
t El Siglo, 8.n SmlTOdor, PO, N a  8,184 (Jme 20,1902). 
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and choreateriEed by the emiaeion of large quentitiee of fragmentary 
ejeota, eeh, lepilli, and pumiae, while often no leva L poured out. The 
last ooneidereble eruption of Cem Qnemedo ww en exoeption, for not 
only were enormow qnentitiee of lave disoherged, but the form of the 
etreams wee peouliar. They oonsolideted &quite deep slopee, end often 
terminated in almost vertical walla, perhapa 100 feet or more in height. 
The lava appearn to have been quite paety et  the time of ita dieoharge, 
and to heve qaiokly oonsolidated into a cruet, which, as the leva under 
i t  continued to flow, broke up into blooke of varying but generally eon: 
eiderable aim, end these have been pushed end rolled forward till they 
heve formed a eort of wall, and have so helped to prevent the further 
progreae of the lave. Thb, of oonrm, ie not nnnmal, but I have 
eeldom eeen the final slopee so steep, though enother similar oeee 
oocm at  Colime, in Mexico. An confirming the theory that the lave 
must have been paaty and elmoet oonsolideted at  the time of ita 
emission, I found in the oreter of the mountein eeveral well-marked 
b r e a d - m t  bomba, whioh are considered ee oheraoteristio of the Vul- 
m i e n  type of eruption, i.e. where the exploeione heve taken plum 
from among lava more or lew oonsolideted. The idea ia that the 
m u  of leva before ita ejeation had oooled d o i e n t l y  for ita enrfeoe 
to have consolidated, while the interior still remained paaty or even 
liquid, and thet when it wee thrown wddenly into the air, and the out- 
aide pnwumre relieved, the vaponrn, whioh in different d p  alweys 
exid in the leva, became eeparated end formed vesiolee, end so swelled 
the meee and caueed the ornet to omk.  One of them breed-omst 
bomb ie shown in Plate I., end ie indistinguishable from othern I 
have men on Vulceno, efter the typiml Vulcanien eruption of 1888, 
and eleo on Colime, where they appeared to be eesooiated with the 
above-mentioned lava-ekeam. Th'e crater iteelf presente oonfirma- 
bry appeanmoee. It ie e large hollow filled ohiefly with blookn and 
eleba of wellcoamlidated lava with definitely broken edgee, ehowing 
thet they were quite solidified before they took their preeent poeition. 
It oantains a few insignificant fnmarolea, and mme sperm pine trees ere 
striving hard for e precarious existence. At the foot of the voloano ere 
some hot epringe et  Almolonga, and et Zuni1 mme emall gepm 

The volcano of Santa h r i n ,  w viewed from the dopes of the Cerro 
Quemado, from whioh it is only a few milea distant on the math, eppeers 
aa a very regdm cone (Plate 11.). I t  is oovered to the top on this, ite 
north, mde with vegetation, whioh appears to have been only partially 
destroyed by the great eruption of 1902. It was emended in March, 
1902, only a few monthe before this eruption, by Mr. Welter 8. h l i ,  
who found e d oreter on the summit, oonaieting of en irregular, 
shellow, rooky depression some 120 feet in diameter. At the bottom the 
mh were split up, leaving narrow alefte between them, from whioh, 
however, no steem or vaponr 8806ped. The be& forming the mountain 
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dipped outwards in every W t i o n  in the manner usual in v o l d o  oonee. 
The voloenoes moatly spring from a plateen about 5000 feet above sea- 
level, and Santa Maria ie no exception, standing s t  the edge of the  
high land. The country to the north is all an elevated region, while to 
the m t h  are the foothills, the " oosta," whioh elope gradually down to 
the ooestel plain. They am moetly formed of fragmenterg v o l d o  
materiale, and are muoh out up into steep, narrow ridgee eeparated by 
deep valleys similar to thoee on the flanks of the Waet Indian volosnoes. 
These ridgee were, before the eruption, the seat of coffee plantations, 
which were then devastated, and have only partially reoovered. At 
the foot of the mountain was a comparatively flat pieoe of ground 
overlooking this eystem of valleys, whioh waa mmewhat leee eloping 
than the wrrounding pr ta ,  and had oonseqnently been seleoted oe a 

. camping-ground by the engineere engaged in making a mrvey for e 
railway from the ooaat round the mountain to the town of Quez- 
eltenango behind it. I t  wee covered with a dense tropical g rowth  like 
the rest of the mountain, from whioh it ehowed no speoial differen-. 

I t  wee from this p h  that the eruption of Ootober 24,1902, broke 
out  Slight earthquakes were felt in the neighbonrhood during the day, 1 
and about 5 p.m. a loud and inorewing sound was heard in Sen Felipe, a ' 

neighbonring village. Thie sound appeared to come from the direction 
of the mountain. It was compared by some to the noiee of a waterfall, 
by othere to a gigantio boiler blowing off. The noiae laated half an 
hour. About this time dark olouds were notioed from Qnezeltenango 
and eleewhere in the direotion of the mountain. They were at first ' 
eeoribed to a thunderstorm. Towarde evening a slight sprinkling 
of aand ooourred at Qutxaltenango, whioh soon oovered the lend~oepe 1 

with white. The wind ohanged from south to east, and aahee began 
to fall a t  Helvetia, a coffee plantation 6 milee to the south-west. 
About 7 p.m. a glow began to appear, and lightning waa notioed in 
the neighbonrhood of the present orater, and roaring munda were I 

heard. About 8 p.m. the air had euffioiently o l d  for an enormom 
blaok aloud to be visible to persons at  a distance from the mountsin. 
It waa mmed with oountlees o w e d  limes of red and green eleotrio 
discharga; violent olaps of thunder were notioed (but it is not 
mentioned a t  what distanoe they were best heard). About 1 a.m., 
Odober 26, stonee began to fall a t  Sabina, a bathing establishment at 
the foot of the mountain towards the eouth-east At 3 am. pwoe-  
stones fell abundantly in Helvetia. They meaaured 15-25 centimetree, 
and weighed 4 to q lb. They were first oold, then hot, and later wen, 
mixed with etona of heavier material aa big aa the &it Lapilli the 
size of peas fell a t  Queealtenango, 10 miles north-north-east. Tbe 
eruption inoreased in violen-, and the whole dietrid waa enveloped 
in darknese. The maximum intensity wae reaohed about 11 a.m. on 
Sunday the 25th, though it remained wvere till nightfall. I t  waa not 
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unti l  midday on the 26th that the air began to olear a little and the light 
. to return. The eruption oontinued with varying severity for most of 

t h e  week. T o w d a  the end of the eruption, aa ie generally the cam, out- 
bureta of whitish steam began to preponderete over the dark aah-laden 
oloads. Don Carloe Yoealy, of Helvetie, gave me a graphio description 
of how e building at Suiza, in whioh a large number of people had taken 
A g e ,  oollaped by the weight of aehes on the roof. With the aesist- 
ance of a French maohiniet * and some nativee he extrioated twenty- 
two alive, but eighteen were left dead. . 

When all was dear again, i t  waa men that an entirely new orater 
had been formed at  the bem of the mountain, and that the whole 
surrounding country waa devaetated and deeply covered with ashes. 
This orater is oval in form, with the long diameter parallel to the m t ,  
and as far aa my plane-table obeervations, whioh were made from the 
Finca Helvetie at  a dbtence of about 6 miles, can be relied upon, this 
manures from $ to of a mile. The ehorter diameter is not very muoh 
lea,  probably from + to $ of a mile. The whole aide of the mountain 
wes blown away, expoeing a motion of several thouand feet in height, 
in whioh the dip of the strata mentioned ebove is very evident. Owing 
to the dip being with tho slope, landslidee almoet constantly take place, 
and are gradually filling up the ureter, though the latter is still 
apparently from 1000 to 1600 feet in depth. It haa a hke  at the bottom 
and two very aotive fumarolee, or perhap wther hot springa, from 
whioh etesm and hot water encape with a violence almost worthy of the 
name geyser. These fumaroles k u e  fkom the foot of the 018, at  a 
point where tram of a @eat redid c m k  in the mountain are visible. 
Observations on theee points ere, however, very difficult. Helvetie, my 
barn, waa fully 6 milee dietant, and direot aomm waa cut off by many 
imprreeable ravines. The aacent, aa mentioned below, waa only poesible 
by making a long d&ow to the math-eest uid Palmar, from whioh side 
ridgea lead more or less in the desired direotion. The orater waa 
almoet oonatantly full of a aloud of dust whioh drifted away before the 
wind, end looked very wggeetive of oommencing eruption, but careful 
examination showed that this was due eolely to the falling stonea, except 
an ooaasional p d  of eteam from the fumaroles, whioh now and then rose 
above the lip of the oreter. When a view of the greet oliff wes 
d o n a l l y  obtained, I oould see many beds of tuff and agglomerate, 
but could never be certain of any compaot lava. The mode of origin 
seeme a perfeot example of that attributed by Sir Charles Lyell to the 
Vd del Bove on Etne, and in order of megnitude i t  id enormody 
greater than that of the eruption0 of the SoufriBre .and Montagne Pel& 
in the mme year. 

- . - - - - . - - - . - - 

The French machinist was the only man who stayed with Mr. loes ly  all through 
the eruption, and he is  still employed there at increased wagea 
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The eruption oloud rom to a great height. It waa reen Erom the 
eee. The captain of one eteemer m d  the height with a cmxfamt, 
and reoorded i t  ee 17 to 18 milee. Another put it es muoh es 30, but this 
mey be merely an estimate. The m n d e  aooompmying the eruption 
were loud, and, aa haa been observed elsewhere, were heard even louder 
at  dietant p h  than oloae to the mountain. Thas a t  Guatemala oity, 
the oapital, the detonations were at  tim.& so etrong that they were 
euppoeed to prooeed from the neighboaring voloenoee. 

There ia no evidence of the ooorvrenoe of any inocmdeaoent ava lenohe  
or hot bleat like thoee which m r r e d  in St. Vinoent and Mortiniqne, 
but there are u n o o n h e d  rumonre of explodons having taken p k  in 
the hot aeh, like tho88 whioh ocourred in the ielande jast mentioned, 
and whioh were there h o e d  to the d o n  of weter on that material. 
The eehea r n d  later on were 74 Englieh feet deep at Sniee, rmd 
43 to 6 feet at Helvetie, the plaoe to whioh the worke were moved after 
the catastrophe. At Nil, more to the n o r t h a t ,  end nearer the mountain 
in the traok of the main dieaharge of d m ,  the depth wm 10 to 12 feet a 

Still nearer the mountain the depthe were mnoh greater. A t  San 
Antonio the top of the ohimney wae all that remained unoovered, from 
which it ie oanoluded that the deposit wan about 14 metree in t h i o k n m  
At the Betha of Sabina, near the foot of the mountain, the &em were ( 
at  leest 30 feet thiok, while neerer the arrtar the depth wrre not 1- 
thmn 100 feet, and may have been 200 feet in plaoee. The d e a  were i 
oarried widely over the dintriot to the weet and north-want, and even 
into remote parta of Mexioo, enoh ee Aoepdoo and Colimr. Mr. 
Qehrke, a partner in a firm of ooffee merohanta, who had large intercmta I 
in the mope whioh were deetroyed, and who visited the distriot Boon 
after the eruption and measured the depth  of the depoeit, eetimmtee 
the total amount in the disfiriot aa not lees than twenty thounand million 
tone, without reckoning that oemed away to a dietanoe by the wind. 
Sapper mentione maps showing the distribution h Mexico aa having been 
made by more than one obeerver, but etatan they only agree in broad 
general featuwe. It will be remembewd that " Krahtoa " ennmta were 
obeerved in Europe in 6 e  autumn of 1902 and were attributed to 
the Wed Indian eruption in the previom Itby. There wee simp a 
dimoulty in underatanding thh  I d a  appeamhce, and there i. now, 1 1 
believe, no reaeonable doubt thet they were due to Santa Maria. 

The a& depoeita immediately after the eruption preeented a pretty 
uniform wrfaoe, the old valleys, at  any rate near the orater, haviug 
been in p a t  meaeore, if not entirely, filled up. The eurfaoe wee at 
first quite soft and incoherent, and diffioult to walk on without anking. 
T m n b  of rain fell either a t  the time of or direotly efter the eruption, 

I 
l 

a large portion of which sank into and ooneolidated the new deposits, 

fiptsin Sanndere, of the Paoi50 Mail 8.8. Nscqport. 





TmpIsI Anderson, pboto. S I w x  Elerln'c Exp.m'n# 6, Ud. 

NEW GORGE OF RIVER NlMA AT PALMAR. 



reduoing the meamred thioheea at  the aame time. 4 large portion of 
the rain, however, ran off, produoing a father-pattern emion, shown in 
eome of the earlier photographa, like that notioed in St. Vinoent end 
Uuthique.' Aa in those islende a h ,  the torrenta of water end mud' 
flowed in new couraea independent of the old ones, whioh had been flied 
up, end formed new ohannela, in many awes outting deep into the 
soil and mbjaoent beds whioh previonaly existed. Thne e deep end 
MITOW ravine, about 80 or 100 feet deep and perhaps 100 or 120 feet 
wide, now existe to the eeet of, and not many yards from, the Pleza of 

! Palmer. It has been ant out of the old tuff and agglomerate, and n'ow 
oonveya the weter from the river Nima, which formerly ren in quite a 
different direation into the 8amal8 (we Plete 111.). In other caeee the 
floods carried eway bridges and deepened the old ravinea, and the mud 
brought down blooked. up the river Oooeito near Och,  and altered the 
configuration of the o& in thet neighboarhood. All them ohangee 
str iki~gly d l  mmilar onee in St. Vinc0nt.t 

When the surface of the aah depoaite had beoome more ooneolidated, 
end before denudetion had had time to produoe much effect, aoceea to the 
mountain wee eeey, but ea the rain and atmospheric agenoiea did their 
work, deep gullies were formed, divided by narrow ridgea In the low 
grounds, whare ohmge had been leee eotive, the rid- at  the time of 
my viait, were generally dat-topped, where the m e t  hed pmteoted the 
underlying, 1eascon1)olidated materiel. ' This often weathered into almost 
vertioal wda ,  till another mmewhat harder layer wae reaohed, whioh 
formed e new ahelf, the whole making a moo&onrof step, suoh ee to 
remind one of the t o p  end keyboard8 of a suooeeeion of p h o e  plaoed 
end to end, dong the tope of which i t  waa not diffionlt to walk (eee 
Plate IV.). Further up the mountain, where the prooeaa wsa further 
advanoed, intermediete blooka hed often been entirely weahed 8Wey, 
end tbk neceeeitated oonstant aaoenta end deeoente, whioh were 
deoidedly fatiguing. Further up again, ee in Plate V., the whole 
top orast hed generally been removed, and the ridgea were often 
mduoed to mere knife-edges, whioh were lieble to give way end p r s  
oipitate the traveller into the deep omvaaae on either d e .  Thia plate, 
whioh k taken on the wuth-weat of the mountain above Palmer and 
the mte of the Bathe of Sabina (from whioh direation the wind waa 
blowing et  the time of the eruption), exhibite. well the oomparetive 
thinneee of the eeh on that side of the mountain, ae shown by the desd 
tree-fmnks, whioh still projeot through the eeh. Nearer the oreter 
the aeh beoomea much thioker and the barranow deeper. Thia plate 
aleo exhibits the stmoture of the mountain, with the beds of tuff and 
agglomerete dipping conformably to the slope. Tbis shows that they 

Andenon and Flett, pert i. plate 28 ; flapper, ' Ereignieee,' Tof. vii. 
t Andemon aad Flett, loo. mi. ; A n d e m ,  GbpphioaJ  Jmml, Maroh, 1908. 
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were depoeited ee ejeota from the old mter on the mmmit, and not I 
from one in the poeition of the new crater. The thick beds of a s h  
with their deep barranma extended far beyond the left of the plate. 
All this preeenta a striking resemblanoe to the corresponding lditiea 
on the slopes of the Soufrihre. On eome of the ridgee in the lower 
ground, aa, for inetenoe, in the ooffee plantatione, the reaemblanoe 
is still more striking. Plate VI. is praotically indiatingniaheble from 
a plate to appear in the Soufrihre Report, Part IT., and may be cam- 
pared with Part I., Plate 35, which show e eimilar place direotly 
aftsr the eruption. In eaoh the ridge and slopee had been covered with 
B thin layer of aeh. On the ridge this only reoeived the rain whi& 
actnally fell on it. Thii moatly eank in, and a firm o m t  wae produced 
which offered considerable resistance to further change. On the elopes 
on each side the aeh waa expoeed not only to the rain whioh fell direotly 
on it, but aleo to the waeh from the higher parts, and in many placee 
had been carried away, and thus expoeed the soil, on which vegetation is 
returning in many cases from the old roots. 

The loee of life is suppoeed to have been very great, but, un- 

i 
fortunately, no acourate stetistics are aveilable, as the victima were 
chiefly Indians who had oome down from their villages in the mountaina 
into the ooffee zone to assist a t  the harveet. Still the opinion of those 
on the apot pnta i t  s t  poaeibly two or three thousand. 

The lake of Atitlan is not only one of the most interesting, but also 
ono of the moet beautiful plaoes in the world, and its jntereet ia muoh 
increased by the survival of eeveral villages of Indians who retain many 
of their primitive custom, and still wear curione ooetumes. The lake ie, I I 
roughly speaking, nearly oiroular, or would be so if i t  were not for several 
big voloaooee on ita south bank, beyond which the plateau s l o p  rapidly 
down to the ooastal plein. Ita longest diameter is about 20 milee. On 
the east, north, end west, where there are no volcanoes, the slopea are 
ueually very steep, though in 8 suffioiently advanoed state of denudation 
to be e good deal cut up by valleys of rivere end brooks which flow into 
the lake. It has generally been eupposed that the basin of this ia only 
a oontinuation and union of these valleys, and that after they had been 
exoavated, the volcanoes broke out on their beds and formed the lakea by 
blooking the exit for the water. This supposition is certainly plansible. 
The north shore is formed of volcanic tuffi and oonglomeretes of reoent 
geological age, and sufficiently denuded to agree with either t h i ~  or 
with the hypothesis that the lake itself is a oreter, while the dip of 
their beds is EO complicated thet its evidence is not oonolaeive either 
way. I noticed, however, that the west shore of the lake extended in 
a well-marked, almoet preoipitous bank right round to the south of the 
volcanoes of San Pedro and Atitlan, and was perfeatly eeparate from the 
slopes of the former, end to a lerge extent from those of the latter. I 
visited it, and found i t  oomposed of be& of tuff ell dipping to the south 
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towarde the Peoifio and away from the lake. Thua both the naked-eye 
form of the ridge, and the geologioel etmoture, suggest that it in the lip 
of an enormons orater, and that the voloanoes of Sen Pedro, Atitlan, and 
Toliman, gianta aa they am, are merely aeoondary oones thrown up on 
ita floor. If that ie so, thie orater lake muet oertainly be one of the 
largest, if not the largeet, in the world. 

I made the eaoent of Atitlan along with the proprietor of the eteemer 
on the lake, with whom I was boarding, and a party of hie friendit. We 
darted from San Lucas, at  the east end of the lake, and rode firat 
t h g h  cultivated fields, then through a woodland traok, orossing one 
or two;lavcr-beds exposed in the bed of a stream, till a t  a olearing we left 
the horses, whioh oould be got no further, and we entered on foot the 
virgin forest whioh olothed the elopea of the mountain. We goon had 
to have a path out, whioh rendered progreee slow, but we puehed on as 
far as poeeible till nearly nightfall, when we camped under a eailoloth 
brought for the purpoee. Plate VII. ehowe the view from onr oamp, 
whkih was naturally the most open spot we oould find. The trees are 
oovered with mosses and liohens, whioh in pleces depend in fsntoone, 
and with hanging roots whioh grow down from the branohee till they 
reach the ground and take root on their own eooount. The Mom has a 
machete in hir, hand, euoh an ie ueed for outting a path. The foliage 
overhead is eo denim that the plaoe is quite gloomy, even in broad 
daylight. The night was not partioularly mld, but the ground was 
damp and dieagreeable. We heard the oriee of various animals in the 
night, but they did not oome near us. Next morning we were up 
before daylight, and, without any e p i a l  adventnre, reeohed the top. 
The way for the leet few hundred feet wae over large, rather loose 
eoorim, and the actual top waa a sort of plain with a elight depreeaion 
in it, whioh might be supposed to be the remaine of a orater. The 
aurfaoe waa a mass of emall blooke of compaot lava, with oraoks from 
whioh vaponrs esoaped here and there. The view was very etriking. 
The whole Lake of Atit1an.w~ at  our feet, except where hidden by the 
volcanoes of Toliman and San Pedro. The orater ring enmounding 
the lake could be distinotly traced, while the whole volcanio range 
from Santa Maria or beyond, on the weet, to Fuego, Acatenango and 
Ague on the mat, wae dietinotly visible. The ooaatal plain lay below 
w, and we got oocasional glimpses of the ooean beyond, but eoon the 
moieture wndeneed, aa u m d  before midday, and instead of the Pwifio 
we looked down on an oaean of oloude. I have seen this wonderful 
epeotaole from many other heighte, but never more grandly than on 
thin occaeion. On our desoent, as we got to the level of the aea of 
oloude we had an opportunity of watching their formation. The warm 
moiet air from the Paoifio met the cold dry air from the plateau above 
the rim of the old orater of the lake, and the rolling, eeething maea of 
onmulns olouda formed a maw never ta be forgotten. 
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at. Pierre and the Im of nearly thirty thousend livea, and the extraordinary nature 
of the volonic phenomma which it  preaentad, bumme eo famous aa to be h o e t  n 
houaehold word to geologists. The eervice which Dr. Andereon haa rend& in 
visiting Guatemala and bringing before ua so careful an socount of the volcanic 
phenomena in that quarter, is one which I am sure the scientific publio in Englrnd 
wi l l  highly appreciate. 

Mr. MAUDSLAY: I can add very little to what Dr. Andereon hna told un. I 
certainly do know these volcanoes very well, having moended the Volcan de &ego 
once and Agua three timea I quite agree with what Dr. Anderaon hna mid about the 
destruction of the first city of Quatamala It muat have been a cloudburst, and not 
a volcanic eruption, that dsstroyed it. We mnst remember that Quatamala-the 
city of Guatemala, as it  wee called even iu those times-wee a very, very small 
affair indeed. The wife of the conqueror Pedro de Alvarado lost her life in that 
cloudburat, and no doubt i t  inade a great impression upon the people in  the 
country, but 1' have gone carefully through the accounts of it, and it  ie quite clear 
that it had rained very hard for three or four days, and that it  wss a wave of mud 
from the dope of the mountain that overwhelmed that small town. The few 
inhabitante took refuge in the chapelg where they were moat of them mothered. 
You have seen from some of these photographs the very beautiful ontliiea of the 
volcanoes in that wuotry, and I do not thinkone really wuld exaggerate the beauty 
of Ague and Fuego and the lake of Atitlan. The view at sunset or at sunriae from I 
the top of Agua or Fuego, with the aun tinting that long line of peshs, ie exqnigite. 
And the cloud effeota are unrivalled. I t  ia extremely intareding to :me to see theso 
photograph of Santa Maria, because the last time I eaw it  it WM a perfect cone, 
and Qumaltenengo was then a flouriehiig city. I can do no more than oongrat0l.b 
Dr. Anderson upon'the work he hna done, and thank him for the photogrepha he 
has shown ua 

Mr. ~ L I  remarked that he had been in the country at  the time of the 
eruption and of the previona earthquake, but thst the detaila were too numerous to 
go into that evening. A feature of the eruption not mentioned by Dr. Anderson, and 
which might tend to elucidate the myatery of the deetrwtion of Ciudd Vieja, wsa 
the following : During great activity of the orater, a t  night-time, about a week 
after the first outburst, the village of Bante Maria, situated on the south-eatarn 
flank of the volcano, wae awakened by a terrific raw, which continued during 
several hours. On investigation the following morning, it  wae seen tbat a 
tremendoua torrent of water hod swept down the mountain-aide from near the 
summit, end had out a channel about 17 feet deep and 33 .yarde wide from the 
road about a quarter of a mile below the village, carrying everything before it. Up 
to the prenent no eatiefsctory explanation hse been given ss to the origin of this 
torrent, for on no part of the mountain-aide ie there room for any quantity of wster 
to have collected. It ia surmised that the occurrence wee due to the rapid can- 
deneation of steam emitted from the crater ; but thia eeems hardly competible with 
the immense quantity of water which desoemded the mountein-aide. 

Mr. A. H. QEHBKE: The pleasure we have all had to-night in hecrring Dr. 
Tempeat Andereon, and viewing the magnificent photographs that he has ehown ua, 
is in my own caee greatly enhanced in finding some notice taken at last of one of 
the greatest voloanic eruptions of modem timea, which, in reapeat of ita intemity 
and mpe ,  oonsiderably overehadows those other and much more o e l e b d  
eruptio~,which took place in the m e  year at Martinique and St. Vincent. 
!he,  the loee of life was, fortunntely, not so great as at Martinique, though we 
probably lost more than two thouatand in Guatemala, but the exaat number will 
never be knom. It wee a remarkable fact, to us of the British oolony, that the 
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Press in England barely notioed the eruption, some only mentioning it  ee a ramour 
I from Weahington. The contemporaneous German pepm were, however, better 

informed of an event of such magnitude, and, indeed, in Germany volumen have 
been pnblished by Dr. Karl Sapper, of Ttibiigen University, who had arrived 
in Guatemala the very night before the eruption broke out. 

In order to give you aome idea of the magnitude of the eruption, I muat men- 
tion that Captain Saundem, the commander of ,the P d f i o  Mail 6.s. Newport, which 
wm off the c w t  of Guatemala at  the time, sap that he mesoured the height of the 
column of matter ejected, by hi instnunenta, from the bridge of hie steamer, and i t  
wee between 17 and 18 miles high, as near as he could reckon. The stuff was 
ojected in a north-westerly direction, and the fall of the so-called ~ h e s  extended ee 
fiu as Acapulco, in Mexico, fully 600 milen away. On the other hand, the m d  of 
the exploeiom travelled in exwtly a contrary direction, to the south-wt, and 
a t  Punta Arenas, in Coeta Rica, also 600 milw away, it  was so loud that people 
there thought that a warnhip was firing her gune all day long, " round the $ik" 
The depoeit of the so-celled ash-in reality pumice-stone, granite piecee, and their 
smaller particles forming a kind of sand-wee, of oouree, deeper nesrer the crater, 
where it  s t i i  lies over 200 feet in depth, but it rapidly diminiied with distance, 
till, a t  the frontier with Mexico, about 60 miles away, it  only mwured 13 or 
14 inohea, and from there on it tapered awey.lgradually for 600 milea, until a t  
Acapulco it w e  a slight layer of white dust. A rough cslculation of what feu on 
C+uete& territory alone-and it  waa only on that south-west oomer that any etnff 
deecended --+how the quantity to weigh well over 20,000 million tom, d ejected in 
those mventy-two terrible houm of complete darknese ; and that is without taking 
into account the v ~ t  area in Mexico, thouennde of square milw of depoeit, inohen 
deep. On our ertate, lL Helvetie," of which Dr. Andemon haa ahown you eome 
intraseting photos, and which haa M area of about M)o wrsq the rooria lay from 
7 to 12 feet deep, ur i t  is dtuted only about 6 milen from the crater, and the total 
quantity we had on o w  Land, we rwkon, is not lese than 60 million tona The 
coffee-trees, which I ean liken in rim and ehape to a good-rked l i i  bush, say from 
12 to 16 feet high, were juet about buried in the anh, only a few twig% l d e ~ ~ ,  of 
m e ,  showing themeelven above the m r h .  The homw and maohiery hnd all 
been cruebed flat; practically all the big forest trees still standing about on the 
estate were charred stump, killed by lightning during the e~pti0KI ; and the ~ n e  
of devastation of what was once one of the finest coffee plantatiom of Central 
America, or indeed of anywhere in the world, was terrible to eee. At the time 
of the outbreak there were nearly a thousend people working on the property, and 
that more were not killed is entirely due to the courage and devotion of the 
manager, Mr. Moesly, who etuck to hia poet, and imperilled hia own life fearlessly 
in order to bring hia labourem into as safe a place M possible; which wee not 
very de, however, aa we lost aome fifty lives aa it  is, amongst them that of 
the assistant-manager, Mr. Hartmanu, who, with seventeen o t h e 6  wee c d e d  to 
death by a falling roof. 

Some month afterwarde, on revisiting the place with Mr. Moealy, we found 
some sigm of promise. For one thing, there wee more of the coffee-treee daible 
above ground. The heavy raius, mod remarkable in their intemity, and due to 
the oondenaation of the immenae quantities of steam continually issuing from the 
crater, had besten doyn the sand to a more compact maas, and waahed away a 
great deal beeidee, so that to-day, after five yearn, we have only a d e p i t  of from 
3 to 6 feet on the place, which we an, anxiour not to lose, es we find it  useful 
in keeping down the growth of weeds, besidas other advantages. When we looked 
at the p h  five yeara ago, and four month after the eruption, and sew a few leaven 
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appeuing, we r e d i d  that the t rea~ we thought dead were dill d i v g  a d  r e  
determind to do our beat to nve  at le& rome of the eatate. We bad r bitter 
rtmggle, and hd to spend an immenm sum of money, but we have suooesded in 
bringing the plantation to a state of perfection that it n e w  hd before, and the 
orope are, M r rule, much heavier and of bettsr quality than prwiouely. One of 
oar great& trmbler WM that of sickneon, owing to the babes of Natwe baving 
been upset by the eruption, whioh, having killed all the b i d  for some h a n d r e d s  of 
mllea, enabled the flien, moquibee, and rata to multiply to nroh an extant that life 
to man became nearly unbea~~blle. The immediate oonseqwnoa WM an epidemic 
of o h r i a ,  whioh oost more livea than the eruption it&-many timen mora It 
hau'pawd, happily; the birds having come again, the breeding of these ptmb 
is oheoked, and the distriot again enjoy8 the e x d e n t  reputation for health fbrt it 
deservedly had before. 

I wit& to point out that when we oommsPloed work on the plantation after 

I 
the eruption, we did not h o w  very d l  how to mt about it ; oonditiona wen, dl 
changed, formor experience nee usalasa There WM no information a d b l e ,  and 
though there naa advioe in plenty, it  wan oontradictory and not prrotioal rt dl. 
We and all the plantera on the ooest were left to invent our o m  devicem md 

1 
methodq and whilst many may have been snooedd, o h m  have not. Evan 
say, now that it in all over, and the individual planters have either sunk or 
8WUm, it is not olesr what waa exactly the beat way, and what waa the real esum 
of failure or suocm. Now, I think that here there is wope for r pqmr eoienti6c 
invdgator, with a hate for seismology, to put on record the eruption ibelf and its 
rrftsr history and effects, e n p W y  with regard to egricultwe.. He would h d  
r field of absorbing intered; he might oonfer great benefit on future rictims of 
them ocmmncon in other p u b  by telling of our experiment. and their mulb 
as cornpared with tho#, of other planters on that wt, and he would a h e u t y  
welome at Helvstiq where we ohodd be glad to extend him the umnl hapi td i ty  
and good cheer, and tell him M much pe we know. I $ve the invitation h m  
no mMsh motive, aa our reeulta are attained, and we M out of the ,wood, and it L 
inoonoeirsble that we should hsve another eruption of thin nature in thin neigh- 
boarhood, meing that the open vent now sots mildly M a mfety-valve. In fa& our 
volouro wil l  now probably rent oontent with it. little fiing for a few csnturiea The 
wmmon experience of voloonoeg in Central Americs at lwt,  points to the fact 
that heavy eruptions are never followed by other* in that putioular dirtriot. It is 
penally another volcano that has a turn; so we coneider our situation m par- 
ticularly safe and wund, and pity other poor people who have eruptions d 
to oome. 

Colonel OHUBCH : Gnatemole is not a little country by any meam. Its arm is 
about 47,000 equare mileq and it in the m a t  densely populated of any of the 
Central American eta& I desire to a l l  attention to the treaty whioh hau been 
made very rocently in W a a h i i n  between the five Central American nations. In 
this, their representativen have agreed to a h d o n  all their dierenoen, to reapso( 

I 

each other's territorial poeaessions, and to end revolutions. Should this lend i 
to r federaoy of those states, it  .is of extreme importance to the commercial and 
political world, and to the general peace of the American oontinent. 

In tho admirable paper to which we have listened, one item has struck my 
special attention, and that in the enormoue dietanoe to whioh v o l d c  d u t  ia 
camed. Dr. Andereon said it wan 600 or 700 miles. That reminds me Lhd, \ 
about six yeare ago, I waa visiting r cousin of mine in the United Statee, on 
Narraganeett bay, near the famow watering-place of Newport. He hPs a countrp 
rest there, a ~ d  he told me that soon after the ernption of Mont Pel&, perhaps about 
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ten days dterwardq he had a barn painted, and before the pint dried there came 
a fall of voloanic dnet, which evidently had travelled all the way from Mont Pe!Be, 
about 1200 geographical miles. But, worse than that, a lady, who happened to be 
calling at the houee during the duet shower, had not only her gown but her best 
new hat epoiled. All that remains for me now ia to echo you wiahw, and convey 
your heartiest thankq not only to the lecturer, but to the gentlemen who have 
kindly favoured ua by taking part in the discmion. 

Dr. T E v ~ P ~ ~ ~ T  ANDEBBOH : I thank you for the very kind manner in which you 
have received my name. I assure you it has been a great pleasure to come here 
bnight to epeak b you. 

THE STORY OF LONDON MAPS.* 
By LADRBlNOE GCOMME. 

Is order to ooneider properly the etory of London from the m a p ,  we 
muet give eome attention to London before the mape. London wae a 
Celtio etronghold, as ita name atteeta : i t  was appropriated as a Roman 
military oamp, and grew into the proudeet of Roman oitiee, Lundininm 
Angueta; it waa utilized by the greateat of the Anglo-Saxon king8 ae 8 

military defenoe againet the enoroaohing Danee and men of the North ; 
it wae brought under the Norman dominion, and traneformed into a oity- 
institution of the English etate by the great Plantagenet sovereigne. 
But of all theee periode we have no mape; perhaps it would be safe to 
say no mape existed. But the question may well be aeked whether any 
remains of them far-off periode oennot be restored to the map? and 
a further and more eignifioant qveetion ie presented to the student of 
London mape, Do not the mape themeelves, ooming to ne in encoessive 
etagee from the sixteenth oentnry, oontain remaine of the earlier periods 
before the map ,  eome anoient landmarke, eome nnobliterated featuree 
wbioh the oartographere reoorded bat did not oreate ? 

This laet qneetion is obviously an important element in the story 
of the London mape, for when we oome to examine them preoious relios 
of the past, it is borne in  upon UE that they oontain much more anoient 
hietory than that belonging to Tudor times-topography that hae never 
been obliterated. I shall be able to point out to you presently what 
I exaotly meen by this. At  the moment, I am anxious only to impreee 
upon you the importanoe of knowing eomething of London before the 
mape in  order to understand the London of the mape. 

I will ask your attention, in the first plaoe, to the stratification of 
modern London. It is not often possible to illnetrate tbie, for thorn 
who have penetrated to underground London have not alwaye been 
thoee who have nnderetood or oared for the history of London to be 
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obtained from them inaooeeeible regione. A good example, however, 
ie afforded by a diagram made by Mr. Alfred Tylor in oonneotion with 
diecoveriee made by him in 1881 in Werwiok Square. In this the 
dBbtir of the fire of London forma a very regular dark bed about 11 f-t 
from the enrfaoe. The Roman remains were found a t  a depth of from 
18 to 19 feet in dietarbed gravel. Thie gravel had been temporarily 
removed in order to get at  a bed of briok-earth whioh lay immediately 
beneath. Thia briok-earth the Romane had evidently, by the poeition 
of the moved gravel, worked out at thie spot for briok-making, the 
gravel being thrown baok again when the briok-earth wae removed, am 
is the praotioe to thie day in modern briokfielda Here, therefore, we I 
have the original level of the land a t  the time of the Bornen oompation. I 1 

Another diagram, of a eeotion of underground London at  Cannon 
Street, showe, beneath the level of the modem street, the roadway 1 
before the great fire in 1666 ; below thie, earth in whioh Norman and 
Early English pottery hae been found; below thin again, a Roman 
teeeellated pavement, and the soil beneath it oontaining Roman remaina 
Moreover, the London County Connoil poeeeeeee, in a drawing made 
by Mr. Fitzmaurice, the ohief engineer of the Connoil, in oonneotion 
with the a b e d  ware about the proposed eewer whioh wee to have been 
conetrnoted in the London Clay, evidenoe as to a seation underneath St. 
Paul'e Cathedral. Thew diagrams ehow the kind uf oity London hae 
beoome through the euaowive perioda of ita hietory, and how deep down 
we have to dig before ooming upon London before the maps. 

The earlieet London is the home of Celtio pile-dwellers, and the 
dhovery of this faot is due to General Pitt-Bivers. The Themes was 
undoubtedly the site of lakadwellinge of the familiar type made known 
to us prinoipally from the diecoveries in the Swiss lakes, but aleo from 
discoveries in all parts of the Britieh Isles. Thus, at  Kew Prof. Boyd 
Dawkine dimovered large oaken piles driven into the pave1 whiah 
anciently formed the bottom of the Themes, with braehwood, prinoipally 
willow, thruet in between them.. At the junotion of the Fleet river 
with the Thamea, General Pitt-Rivera made the most important disoovery 
conoerning earlieet London. He found a number of pilee the decayed 
tope of which appeared above the unexcavated portiom of the peat 
dotted here and there over the whole of the spaoe cleared. Commenoing I 

on the eouth, a row of pilee ren north and south on the weet eide; to 
I 

the right of them a m v e d  row, ee if forming pert of a ring; higher up 
and running obliquely roroes the ground was a row of piles having e 
plank about an inoh and a half thick and a foot broad plaoed along the 
eouth faoe, as if binding fhe pilee together; to the left of these another 
row of pile4 ran eaet and west ; to the north-eaet again were several I 

airouler olusters of pilee, not in ringa, but grouped in olaeters, and the I 
' Trcms. Prehbbrio Oongrem,' 1888, pp. 271-278. 
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1 piles were from 8 to 16 inohes apart; to the left of t h b  another row 
of piles and a plank 2 inohee thiok ran north and south. A seation, 
published by General Pitt-Bivera, shows pilee roughly out, es if with . an axe, and pointed y a r e ;  with no tmoe of iron shoe i s  on any of 
them, nor any appeeranoe of metal fasteninge on the planks. No 
remains of any tiles or brioke were found whioh might have formed 
a Boman superetraoture on the piles, and General Pitt-Rivera therefore 
oonolnded that the mperetruoture, if any, must have been of wood or 
aome other perishable material, and that it must have rotted with the 
t o p  of the piles. One other important detail muet be mentioned- 
namely, that two human ekull~ were found without any other remains 
of the skeletone. 

General Pitt-Bivera and thoee aesooiated with him oonolnded, from 
the objeota dimovered, trom the position of the pilee, and from the 
evidenoe as to the growth of the peat, that these pilea are the 
remaine, not of river embenkmenta by the Romans, bat of pile- 
dwellings by the Oeltio Britons, the skulls repreeenting the praotioe 
known to have existed among these people of making trophiea of 
the heade of their enemies. General Pitt-Rivere goee on to looate 
these pile-dwellinge es the stronghold of Ceeeibeleunae, which Cmear 
approaohed and deaoribed as being eituated amidst woods and mare he^, 
and extremely strong both by art and nature. Still more reoent 
exoavations in the Wellbrook near London Wall by Mr. F. W. Beader 
lead to the aonolusion that, generally speaking, the resnlt of his 
work agrees with that of Genernl Pitt-Rivera, and oonfirme very etrongly 
the preeenoe of a great Celtio atronghold at  this p l m ,  the ordinary 
habitations of whioh were conetruoted ae pile-dwelling0 in the Fleet 
river and in the lagoon to the porth where Fin~bnry now is. 

I venture to think that theee discoveries effeotnally dispose of the 
idea of a great Celtio oity of London. They ahow the London of the 
Celta to have been en ordinary tribal stronghold-ordinary, that is 
to my, in that i t  oonfained only the Btruotures inoident to tribal life, 
but undoubtedly one of the moat important of snoh etrongholde from 
a military point of view. A atronghold of the type Caeeer ha8 deecribed, 
situated on the rieing ground of London, probably about where St. Paul's 
Cathedral now stande, with the watere of London all around it, w a ~  
a plaoe well protected from attaok, and a plaoe whioh could not well 
be left behind by an intruding army. I t  was the key of eouthern 
Britain. The contour-map of London will illustrate what the poeition 
of thie etronghold must have been ; and a pioture of suoh a settlement, 
as it aen be reatored from the extensive remains whioh have been dis- 
oovered all over Europe, will enable ne to imagine what the London 
eite must have been. A pioture of another moh settlement, restored 
from the famous Swies diaooveries by Dr. Keller (Keller'a 'Lake 
Dwellings of Switeerland'), illnatratee the general ohusotaristia of 

a L a 
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these lake aettlementa-the dwelling-plaoea ewated on in t h e  
waters of river or lake, the rising ground a t  the baok oonverted into 
a place of defenoe when neoeseity ame,  all of it in miniature when 
the London aite is oompared with the mighty proportions of the Swiss 
mountain site, but all of it of exaotly the same type when we oompere 
details, piles with pilea, implementa with implements, weapons with 
weapons, head fjrophiee with head trophies, and even the indioatione 
they afford of a communal life. 

For my present purpose we may leave Celtio London at  thh. The 
Romans reoognized the military importanoe of London, for they eeteb- 
lished, very early in their omupation of Britain, a camp on the eite of 
the Britbh oppidnm. Thie camp wee ruahed by Boudioca, and Bornan 
Lmdininm arose from the ashee ee the greatest oity of Bornan Britain- 
Lundinium A u p t a .  

We have no m a p  of RomanLondon, though people have been drawing 
m a p  ever sinoe they have attempted to dieaass the site and oonditions 
of Roman London. Bat a11 them maps are wrong. They have por- 
trayed a walled oity and nothing but a walled oity. Roman Lundininm, 
however, was not only a walled oity, but a oity with rights and poseemion8 
oataide ita wa l l e i t a  eecred pomerium and ita tenitorium, just aa 
every Roman oity posaeseed, modelled on the p e a t  mother-aity of Rome 
itaelf. Fortunately, we oan still draw an outline map of Roman 
Lundinium from ita later remains, and I will p m e d  to ehow the 
resnlta eo far as my own reeearohes allow of this to be done. 

First of all, the wall. The Roman wall owupied exaotly the seme 
site as the wall of medkval London, a site whioh is well shown in our 
Tudor and Stuart maps. Before dealing with this feature, however, 
1 desire to call attention to the aotual remains of the wall. These ere 
found below the level of the mediaeval wall, and therefore ody  become 
known to ae aa excavation, and with exoavation, alas! deetrnotion 
proceeds. 

The besf example waa revealed at  Tower Hill. Aa an illustration 
of the general method of oonstraotion adopted by the engineers 
and arohiteota who planned and ereoted the oity wall, we have no 
better than that whioh wee revealed on Tower Hill, and which haa 
been so fitly and ably deaoribed by Mr. Roach Smith in his 'Illus- 
trations of Roman London ' (p. 15). Indeed, it wee mainly due to his 
earnest endeavonm at  the time that this particular portion wee not 
condemned to destruution. By Mr. Smith's exertions, i t  was saved from 
wholesale demolition and built into modem buildings. To a p t  
extent, therefore, it is hidden by them, but it can be eought for now 
by any interested inqnirer. This partioular motion had preserved ite 
external facing. Another example wee revealed in a very perfeot 
oondition in a motion, over 70 feet in length, removed in order 
to meet the neoessitiea of the Inner-Oirole railway on Tower Hill, and 
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I will quote: the eooount of Mr. Roaoh Smith of the examination he waa 
enabled to make of this pieoe. 

1' The wall," he aye, " wae laid open quite to ita foundation. A trench had 
baen dug between 2 and 3 feet deep Thia trench was Wed in, or ' puddled in,' ss 
it is termed, with a bed of clay and flinta ; upon thin were laid bouldm and concrete 
to about a foot thick. Upon the foundation war placed a eet-off row of lsrge equere 
etonea, regularly and neatly cut ; then a bonding course of three rom of red tiles, 
above whioh are six layers of stonea neparated by a bonding c a m  of tiloe an &fore, 
from a third division of five layers of etonea ; the bondii course of tilea above 
theae ia composed of two rows of tilea, and in like manner the facing wiw auried 
to the top. The tiles of the third row were red and yellow, and they extended 
through the entire width of the well, which wan about 10 feet, the height having 
bean apparently nearly 30 feet. The core of the wall ia composed of rubble 
cemented together with concrete in which lime predominatee, .s is ueual w i t h  
Roman mortar. Pounded tile ia elm need in the mortar which cementa the faoing." 

The keep of the Tower, it ia saiii, was ereoted on the eite of t h e  
seoond of the Roman bulwarke, and in an original drawhg made b y  
Mr. J. E. Price, may be noticed the situation of the Horae Armoury, 
the Wardrobe Tower, the site of Depoeitory for Booke and Papera, 
the Military Store-office, reoently demoliehed, St. John'e Chapel, apee 
of White Tower, and, adjeoent to the south-wet angle, a fragment 
of the Roman wall. In the section of the wall whioh hee been 
expoeed we note all thg oharaoteristio feature8 of Roman masonry of a 
comparatively late period. I t  may be dewribed as an ashlar feoing of 
atone and 'tiling, enolosing a maee of oonorete rubble. The carefully 
aquared blooke of regstone are well ddned, as are the three ooureee of 
red bonding tilee, whioh may be eeen in line throughout the wall, 
together with the ornamental plinth of ironatone blooke, forming a 
plain projeoting face at  the beee of the wall, and a t  a ahort dbtenoe 
only from the ground. Thew blooke meearn from 12 inohee to 2 or 
3 feet in length, and in their poaition m r d  with a eimilar method of 
oonetraotion still to be seen in the oity wall at  Ciuliele and eleewhere. 

Other fragments are a pieoe in the thoroughfare of London Wall, 
upon whioh a commemorative ineoription has been p M ;  the oom- 
paratively modern baetion at  Cripplegate; and a seotion unoovered in 
the Old Bailey, but now effeotually blooked in. 

There is aleo an exocdingly intereeting fragment, inaamuoh as the 
faoing-atonee are so well preserved and oared for, beneath the bueinese 
pwmieee of Meeers. Tylor in Warwiok Lane. Further indioatione of the 
wall were dieoovered by Mr. Roaoh Smith at  a depth of 14 or 16 feet in 
Thamee Street. He traoed i t  from Lambeth Hill to Queenhithe.' In 
thiokneee it measured from 8 to 10 feet, and ita height, from the bottom 
of the sewer then in oourse of formation, wee about 8 feet. It wee 
conetruoted on oaken piles, over which wee laid a etratum of ohalk and 

* Atchrcdogia, vol. SO, pp. 150,151, and ' Ill~tretione of Roman London,' p. 19. 
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etonee, and upon this a couree of hewn eandstonee, eaah memuring froni 
8 to 4 feet by 2 end 2& feet, oemented with the well-known compound 
of quioklime, s a d ,  and pounded tile. Upon thie solid substructure was 
laid the body of the wall formed of ragetone, flint, and lime, bonded a t  
intervals with ooume of plain and ourved-edged tilee; the construo- 
tion, in fad,  hargonizing, as do the memrementa, with that observed 
along other poitione of the line. 

At Ludgete Hill was uncovered a mapifioent motion of the wall, 
which Mr. Philip Norman haa figured and deeoribed. 

MI. J. E. Prioe hee elaborately deeoribed the dhovery  of a bastion 
a t  Camomile Street. These baetions were the laet to dieappear. We 
have wood, too, of square towers of ,Roman oonstruotion, one of whiah 
a t  the end of Gravel Lane wae eketohed by Gough in 1763, but whioh 
ie now destroyed. Suoh towers are indioated on the later maps, as i n  
the Ralph Agas map and in Newoourt'e map of 1658, where two towera 
or bastione are marked between Newgak and Alderegate. 

It is a etrange,thing that the walls of London founded on the R o m e  
wall should still affeat, not only modern maye, but modem contrmots, for 
whenever excavations have to be made near their eite extra provieion 
b inserted by the contraotore for their deetruotion. And yet there is 
no direot reoord of the oomplete deetruotion of the wall. It appeara in 
perfeot' order in deffery'e Plan of London, 1735, and had dieappeared 
from' the mape when Rocque pnbliahed hie map in 17'46. Aotive 
deetruotion went on about thia period. Aota of Parliament were 
paseed for improving the aity, and there ie an ominous list of "openings 
to be made in  the City of  ond don pursuant to an Act of Parliament 
p w e d  thie laet cession," printed in  the Qmttenron's Magazine for 1760, 
and nearly all relating to the wall. This Act wae that of 33 Geo. 11. 
oap. 30, and I will quote ita title and preemble :- 

"An Act for widening certein streets, lanes, and paaages within the City of 
London, and libertiee thereof, and for opening certain new streets and ways within 
the same, and for other purposes therein mentioned. 

" Prcumb&.-Wherear mvernl streets, lanes, and ~80ages within the City of 
London, and the liberties thereof, are too narrow and incommdiua for the passing 
md r e p i n g ,  ee well of foot paamgem ar, of copohes, carte, and other carriagee, 
to the prejudice and inconvenience of the owners and inhabitante of hours in and 
near the h e ,  and to the great hindrance of bushe ,  trade, and commerce, and. 
whereas the said defects might be remedied, and several new street8 and ways be 
made within the mid city and libertiee., to the great eaw, safety, and cotvenience 
of psengers, and advantage of the publick in general, in case the mayor, aldermen, 
and commons of the &id city, in common council assembled, were enabled to widen 
and enlarge the eaid narrow streeta, lanes, and pawagen, and to open and lay out 
such new streets and ways, and for those purpoees to purchase the neveral housa, 
buildinge, and grounde which may be necesmry to that end ; wherefore," etc. 

Within them walls have 'been found Roman remainn of almost 
' 

every deeoription. Thi.0 ie not the plaoe to deecribe them, but I have 
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p d e d  far with a map of London, marking the spota where tham 
remains have been found, and when oomplete this map will not be 
among the leaat important of London map. An idea of the important  
resulta whioh may be expected from such a map may be gathered from 
the examplea, reproduoed in C. h h  Smith'e ' Illustrations of Roman 
London,' of a few Roman pavementa whioh have from time to time 
been disoovered in London, in Threadneedle Street, in Lothbury, and 
in Leedenhall Street, all of them beautiful speoimena. 

These Roman walle are alm modem boundariee, for all the o i t y  , 

wards are stopped at  the wall, and the modem map of the ward I 

boundaries thus reproduma a oondition of thinga which is due to  
Roman timea or to Roman etmotural remains being left undeetroyed. 
We can see this by shortly following the line of the ward boundaries 
where they touoh upon the wall. 

Commencing at ita eastern end, we have to eliminate the Tower of ; 
London, and start from a point at  the Thamea shore in a straight l i n e  
oppoaite the eastern end of Trinity Mewe, above Poetem Row. The 
liberty of the preoinot of the Tower is bounded on part of its 
eaatern side by the line of the Rolnan wall skirting Trinity Mews. 
From thenoe the wall follows the eastern boundary of the Tower ward 

I 
and then follows the boundary of Aldgate ward, a t  the baok of the , 
Minories and across John Street, Qeorge Street, aud Bldgate, where an 
interesting deflection in the boundary of the ward denotes the eita of 
the gata The wall next bends weatward with the boundary of Ald- 
gate ward, proceeding at  the m t h  of Houndeditoh along the north side 
of Duke Street, and then north of Bevis Marks and Oarnomile Street. 
The wall then yrooeeds with the boundary of Bishopagate ward amam 
Bishopegate Street, where the gate stood, then north of Wormwood 
Street. Thenoe i t  prooeeds with the boundary of Broad Street ward 
along the oentre of the street oalled London Well. At this point a 
curious thing happens. Coleman Street ward oroasea the line of the 
wall, and takes in the whole of a square area enolosing Finebury Cimne 
beyond the wall, but wben the boundary of Cripplegate i9ard begins it 
again follows the line of the Roman wall. Cripplegate ward has 8 

curious long narrow e t ~ i p  of territory, whioh takea in the site of the 
well and nothing further. At the point where stood Cripplegate the 
ward of Farringdon begins, and its boundary follows exaotly the line of 1 1  
the wall, turning off at right angles towarda the aouth, and showing no 
less than three bastions along its oourae from Cripplegate Churoh to 
Faloon Square. Here is Castle Street, a very signifioant name in thin 
oonneotion. Below Faloon Square, just opposite Oat Lane, the wall , 
turns again in the direction of eaat to west, and follows the boundary 
of Aldersgate Ward and of Farringdon ward to a point in Christ's 
Hospital grounds (now unfortunately built over), where i t  again tmne 
sharply southwards towarda the river. The northern boundary of 
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Farringdon ward appeare to extend elightly beyond the line of the 
well, but the ditah or moat oubide the wall wee, until the year 1903, 
oommemorated in the eohool grounds of Chriet'e Hospital by a d d n  
oouroe known ae the " town-ditoh." The wall prooeede along the ward 

L boundary a t  the bmok of the Old Bailey and o r o m  Ludgate at  the 

t point where the old gate etood. From thie gate to the Thamee the 
ward boundary is not followed, the wall oroeeing the epaoe now 
oooupied by the Tima printing offioe, and turning eouth to Thames 
Street. 

The modern mape etill reveal traoee of &man London in the 
arrangement of the cify streeta Some of the orose etreete running a t  
right anglee to thoee running from eaat to west are probably on Roman 
foundations.' Formerly the north mnd nor thmtem tra5o went either 
by Grabeoharoh Gtmt  to Tottenham by the old Boman road, or, e te r t  
ing from eaet to weet, i t  left the oity by Alderegate, and thenoe by 
St. John Street to the north. There wae no bremk in the city wall 
between Alderagate and Newgata, and the large blook of ground 
without carriage-way about Grey Friare ie a coneequenoe of the R o u n  
wall affording no paeeage. These are relics of the ground plan of 
Rommn London whioh juetify the arohaeologbt in etating tbat " i t  is 
remarbble how the Roman wall (only pamed by e few gatee) and 
the etreet plane laid down by the Boman r o d  eurveyor turn even 
modern oity traffio in the old direotiona,"t and perhape them worde 
fitly oomplete my aooount of the i n t e n d  portione of the oity.$ 

So muoh for Roman London withiu the walk Aa I have crlready 
explained, Roman London did not etop here. It extended beyond in two 

, 

different and important particnlare, and we will now turn to this im- 
portant feature. 

Firet of all, there was the pomerium, a eaored belt of lend all round 
the oity, preeerved in ita natural state, never built upon, and ooaupying 
an important poeition in the aonetitutional and legal ritee of the Boman 
oity. Now there are so-oalled liberties without the oity wall, libertiee 
whioh have been divided into wards, and whioh are known ma London 
without the wal1PLondon without dietinpished from London within 
the walh. The origin of thie extra-mural part of the oity proper ie loet 

. in antiquity, but aonsidered from the point of view of history, there ie 
little diffimlty in taking i t  to represent what remaine of the anoient 
pomerium of the Roman oity. On the modem map of London city, 
therefore, we have not only the line of the Rommn wall, but the outline, 
at  all evente, of the eaored pomerium. 

Seo Arclirologia, vol. 88, pp. 102103, for i n w t i n g  debilr on thia point. 
t I&. Alfred Tylor io Arahsdogia, vol. 48, pp. 226-227. 
$ The Roman remains of London hare been topographioally oablogned by Mr. J. 

E. P r i ~  in Archologiad RatJsu, vol. 1, pp. 2'14-281,356-361. 
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We now proceed to other signs of the conneotion between the aity 
and the outaide territory. At Rome, and becauee a t  Rome, themefore 
at every other oolony or municipality in the Roman empire founded 
upon the model of the mother city, the military jurisdidion of the 
conaul could not be aaserted without appeal; beyond Rome i t  could 
be so asserted, and the limit between the two spherea, the imperium 
h i  and the imp'urn militias, wae originally not the oity walb, but the  
pomeriam beyond the walls, and then, later still, the fimt milestone 
beyond the city--neque provocutionsm me hgiw ab tube milk pcrsswa* 
This oonaular jurisdiotion inoluded the pronounoement of the  death 
eentenoe, and i t  is therefore perfeotly reaeonable to suppoee that the 
"mile-end" from the city assumed an importent phoe in 
hiatory. 

Now let me turn to the Mile End of London. Mile End Bar -8 
exaotly one mile from Aldgate, the eastern gate of the oity oommand- 
ing the Roman road to Colchester and the eastern parts of Britain. It 
w a ~  the plaoe where the oitizens assembled in arme,t and it was a p w  , 
of exeontion.$ A field at  W e  End, known as Hangman's Acre," 2 
marked on Q88ooyne's map of London. Here, then, are a l l  the 
eseential features of the Roman mile-end jurisdiotion of the oons~b 
reproduced in the London mile-end, and the twofold eeeooietion of 
military and criminal mattera cannot be an acoidental parellel. 

Always outside a &man oity there waa an amphitheatre, where 
sporta and fighta were exhibited, where the people in fact held their 
publio showa. The remains of the amphitheatrea at  Doroheater and 
Siloheater a n  be wen in remarkable preservation. The position of the 
London amphitheatre haa never been plsoed, but I have an intereating 
suggeetion to make. On the Bouthwark aide of London, where the 
Roman residential town had extended, is a plaoe still called the Beer 
Garden. It is now an oatagonal space built round with house& Bat 
this octagonal space ie derived from a previoua octagonal building, 
whioh stood there in Tudor times, and waa one of the theatree of that 
age. Thus this site is connected with shows for a period of time whioh 
t aka  us back to the Southwark of green fields. Then its name Bear 1 

Uarden shows i t  to have been the place for the sport of bear-biting, 
and t h b  oarries us baok centuries. Beyond that there is no reoord 
until we come to a very singular and intereating relio, dimovered on 
this site a few years ago, namely, some gladiator's tridenta.5 Them 
tridents were used by one clam of the Roman gladiators in the 

Livy, iii. 20. Bee Qreenidge ('Roman Publio Life,' p. 79) for a full demription 
of this intereating point in Roman oity life. 

t 'Liber de Antiq. Leg.,' p. 7. A vivid description of thin in 1981 is printed in 
Riley's ' Memoriale of London,' p. 449. 

$ Niwlae. ' Chroniole of London ' (flfhnth century), p. 73. 
5 Brit. Arch. Am., vol. 27, pp. 305-312. 
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amphitheatre, where they fought for the amumment of the people. I 
i aannot help looking at  the aontinuity of nee expwesed in them faota, and 

in the modern ootapal  group of honeee known aa the Bear Garden, I 
think we have the last remnenta of the amphitheatre of Boman Londone 
The eite ia beat eeen on Rooque's map of 1760, and on the ordnanoe 

I aheet of today. 
Of more ooneequenoe to us ia the map of London, with ita temtorium. 

I This was ita a p e d  property, and i t  extended ae fer aa the limita of the 
I territoriam of the neareat &man city, or aa near thereto as the natural 

boundariea of foreat ewempe or other featurea allowed. It ia i m p i b l e ,  
of oouree, to traoe in detail the boundariea of the temtorium now, but 
there may be pointa on the line whioh for one reeson or another have 
beoome diatinguiahed, and i t  will be aufEoient if we oen traoe out any 
euoh popoin If th e temtorium of London extended aa far south aa to 
meet the temtorium of the neared Roman town, namely, Dnrobrivis 
(Boaheater), the aotual point of oontaot may be disoovered by a faot 
brought out by the &on oonqueat. The Jutea landed in 0 . 4 4 9  or 
460, and met the Britiah force at  the paaaage of the b y ,  a comparatively 
small etream, even at  that date. Their vidory wee complete, for the 
Britona, aa the Bason Chroniole ' tell8 ua, " f o m k  Kent-land and fled 
with muoh fear to London." Now the queation may be aaked, what 
waa London to them? If we note that the river Oray waa the southern 
bomdary of the Londoners' right of ohese in the Middle Agee, and if 
we bear in mind that the ohsrter of Henry I. alludee to them righta aa 
b a d  upon anoient owtom, i t  seem reasonable to euggeet that the gray 
repreeented the boundary point of the temtorium of Boman London. 
The men who fought at thie boundary, and who on defeat fled to London, 
were then defending the temtorium of London at  ita furtheat point, and 
were therefore the armed foroe of the Roman city. I am tempted to add 
that the " white horse atone " at  Crayford, 'and ita traditional conneotion 
with Horse, ia in reality one of the many "hoar etonea," the Baxon 
name for important boundary aton&, and to be found in all parts of 
Boman Britain, but, i t  ia signifioant to add, not outaide the Roman 
sphere of influence. 

This oonoluaion aa M the eouthern boundary enablea ue to go a step 
farther in the queation of the territorium boundaries, and we turn to the 
eastern side. There ie evidenoe of a deoided oharaoter that the bonn- 
d a y  between modem Middlesex and modem Emex waa a180 a Boman 
boundary, for Old Ford was an outpost whioh marked a point of 
importanoe, and nothing so important could have ariaen ae the etruotnre 

An important parallel to thin evidence io provided by Cirencetder, where the 
remeinrand ~ite of the Roman amphitheatre were well known, were uoed in later timea, 
and were then known ea " the ball ring" ('History of Cuenoeater,' 1800, p. 69). The 
compakn of the facb of Cirencester with the theory as to London io en imporhnt aid. 
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whioh divided the temtorinm of Landhiam from i C  neighboar. Of 
Boman remaine at  Old Ford there is ample evidenoe-barialq ooins, aod 
urns being the ohief objeots, and i t  ia jaet poeeible that the at tempt in 
medimval days to make Old Ford a sort of trading bonndary for London 
may reet upon eome reminisoenoe of more anoient oonditions. I 

We will next turn to the weat Btainea marke the boundary of the 
oity'e anoient righb in Middlwx and on the Thema*  Now, Steinee 
had a epeoiel oonneotion with London, for a oharter of King a d w a r d  
granta to Weatminster Abbey the " ootlif" of Btainea with the lend 
called "8&ningehagaV within Lond0n.t Prof. Maitlond makem the 
aoute euggeation that in the namea of Btaining b e  and the polieh of 
at. lldery Btaining we have the meens of identifying the l d i t y  of 
Btaininghaw.3 

Let ua finally turn to the northern aide of the territorium. The 
near& Boman oity to London on the north is Verulam, and it happen6 
that there is an important topographical feature, the hiatory of whioh 
illuatratea the point we are dimmesing. Thie feature ia the eoolrlled 
barrow on Hampateed Heath. It haa been the mbjeot of aeveral 1 
traditione and mnoh apeanlation. But one point etaude out moet 
olearly, namely, that thia barrow wes conneoted with both London and I 
Bt. Albana. Thia ia oonteined in a legend reoorded by Howitt a6 
follo~lre :- 

very early timea the inhabitante of St. Albenq who napired to make the I 
town the crrpital of thii p r t  of England, finding London growing e vigorow r i d ,  
~t oat to attsok and deatroy it ; but the Londonm tnrning out met and ddartad I 

thek of St. Albanr on thin spot, and thin mound contains the d a  of the 
rlain." ( 

The barrow, however, dieproves thia, for i C  exoavation in 1894, by 
the London County Conuoil, under the eoientifio mperintendenae of 
Mr. C. H. Read, revealed no evidenoe whatever of any burial or 
oremation nee. I t  did, however, reveal eomething far more im- 
portant. Thua the excavation8 showed-(I) blaok maaaea am the 
oentre wee approeohed, indicating the preaenoe of oharooal a t  varying 
depths from 3 to 6 feet from the upper snrfeoe; (2) aa nearly M 

poeaible in the true oentre of the mound en 3irregular hole or pooket, 
the top of whioh was 6 feet 6 inohee from the upper muface, and 
extending downwards for about 18 inohea; (3) ohamoal, apparently 
vegetable from the tiny fragments of carbonized wood remaining in it, 

0ee Eng. Hbt.  Rev., vol. 17, p. 485. 
t Kemble, ' Cod. Dip.,' vol. 4, p. 21 1. 

I 
$ 'Domenday and Beyond,' p. 181 ; of. h t e ,  Romane of Britain,' p. 378. There 

is also the parieh of A11 Hallows Staining. 
9 Howitt, Northern Heighb of London,' pp. 329-800. 
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in the hole or pooket.. There waa abmlately no traoe of any burial, or 
any of the awmiatione of a burial. Now, noting one further point 

M innten of London County Counoil, November !2'7,1891, and Beport of Mr. 0. H. 
Bead to the ~ m d l .  
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of Mr. Read's exoellent fall report,.thet the hole or pooket wae made on ' 
the ground level, and that oonseqnently the barrow wae h e a p e d  u p  over 
it, thie barrow exaotly correaponde to the Eloman botontinns, s mound 
ereoted by the agrimensorial surveyors for b o u n w  purposee. 

Thus eaet, werrt, south, and north there are eigns of a bonndtuy 
mark aonneoted with the oity, and i t  ie at  theee points thst we can 
tram the limita of the territorium of Roman London. This great 
etretoh of territory was eaeential to the oity for meny pnrpoeae. I t  
was travereed by madwaye, for five of the great r o d  of Roman Br i t a in  
made their way to London. I t  wee oultivated by the Roman -, the 
native population, no doubt, who thne had to adminieter to the neoeseitiem 
of their overlords. I t  wae dotted here and there with villse of 
favoured Roman lorde ; a t  Greenwioh, in the Strand, a t  Wea&minebr, 
at King's Crow, a t  Kingebury, and in one or two other placee, -ins 
have been found. Sonthwark, of course, was a euburb oontinnons from 
the foot of the bridge. All thie indioatee the nature of the oocopation 
of the London territorium. There were no towne, no villagee, no home- 
steade ; it wae all territory belonging to and need by the great oify. 

The territorium of &man London wae broken up. The ohurah had 
the firet bite. I t  is olear, by a oomparison with the reoorded eventu in 
the cwrse of other Boman oities in Britain, that the ohnroh obtained from 
Anglo-Saxon monarohe exteneive granta of Eloman oity lande. Carlirsle 
and Winoheuter are the beet examples of thie prooeaa. The recoh  of 
the traneaotion at London are not preeerved, but again by using the 
mape we may traoe out the story. The manore belonging or onoe 
belonging to St. Paul's oathedral etretoh all round the aity, but their 
boundaries etop at  the oity boundary. This fact is m a t  mgnificant. 
Their limits within the Roman territorium of Lnndininm are thus , 
demonstrated, and thh, ooupled with certain hietorioal feote, show how 
the Roman territorium of London peeeed into the Churoh landa of later 
times. 

I enbmit to yon that this acoumulation of Roman indioatione ie of 
oonetrnotive importanae. One item only would not anewer objeotiom; 
two iteme would not anewer them ; but all that I am able to bring together, 
fragmentary as they ere, independent ae they are of eaoh other, di- 
oovered ae they have been by varioue means and from varione eouroee, 
stamps them as authoritative remains of the Roman oity. They are 
parts of the modern map of London. They owe their plaoe on the map 
to Roman authority and Roman dominion. Snoh preoione landmark8 
oome to us eanotified by nearly two thouaand yeare of human life whiah 
has been spent upon and around them, and the maps thne do ne good 
service in ehowing haw they have been preeerved. 

With thie great Roman oity stretohing ite domain over eo v a t  an 
extent of territory and linding ita way into modem life, we may 
oompare the London of Anglo-Saxon timee. If Roman London s a b b t s  
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from the modem map the oity oentre and oertain speoiel epote whioh 
belong to Roman timee, it does not show us any other remaine within 
ita ephere of influence, and in this reepeot i t  affords a remarkable 
mntraat to Anglo-Saxon London. 

Anglo-Saxon London began, not within the wella of Lundinium, but 
thout; not even at  ita gates spreading outwards, but from outside, 
dual ly approaohing nearer and nearer. The new-comere settled all 
nnd, and we may traoe out on the ~mpe the woode of the settlement. 
have marked the sites of all the villagea mentioned in Domeday 
ithin the preeent oounty of London, and one oannot bat be struck 
ith the significant position they ocoupy on the map. 

Firat of all, we may note the anoient settlements afterwarde to grow 
nto modern pishee,  long, narrow temitoriee etretohing from the river 
n the hilh. Theee mttlementa were arranged in English faehion, not 
Boman fashion. We see this by the mapa If we compare the manorial 
settlement round London with that of the more rural parta of the 
oountry-Wiltahire, for inetanoe, would be an exoellent example to 
refer to, and Dr. Slater'e paper, reed before thia Soaiety, will a t  onoe 
appeal to the members-we find them of eurotly the eame type. There 
i s  the homeatead in the lowlande, near by are the meadow land and 
arable land, and stretohing up towarde the highlenda are the open 
pasturea and the forest. Examining eome of them eettlementa a little 
more olwly, let us take the mape of modem Kensington, Fulhem, 
Paddington, St. Pan-, Ielington, the great manor of Stepney north 
of tbe Thameq and Lambeth and Camberwell south of the Themes. 
Eaoh of them shows the Bame ohuooterietic mode of settlement: they 
begin down by the river, and stretoh away from i t  northward0 towards 
the heighta ; and egain on the muth of the Thamea, they begin at the 
Thamee, and stretoh eouthwarde towards the Surrey hilla. We are aon- 
so iw ,  however, of two dietnrbing feota : on the north there is the great 
territory m t h  of the Roman road (now Oxford Street), known to us 
as Weatminster, intervening between them anoient manors and the 
river, and there ie a low narrow atretoh between Weetminafer and the 
city, reeohing from the Themee far up towards the north. No doubt 
the formation of Weatminster end of Aldwych, from whatever onnee or 
onneee, intervened in the mode of settlement of the Anglo-Saxon manors, 
ahd similarly on the m t h  there tappeers to be the anoient influenoes of 
Southwark interposing between the river and the normal manorial 
settlement. I believe theee influences to be of later date then the 
foundation of the Anglo-Saxon manor, and I believe them to be of 
Danieh origin in both ceeee. 

Without attempting proof of this statement, I will detail one 
intereating feature in the proof that may be forthcoming aa we learn 
to know better the eignifioance of the teaohing to be gained from 
London maps. At Kingeton we have the wred stone whete Anglo- 
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Saxon hinge in tribal feehion were eleoted to their k i n g s h i p .  At 
Thorney, now Westminster, we have another example ; and the atone 
in the Abbey brought from b t l a n d  is the later s u b s t i t u t e  for the ' 

earlier example of the King's Benoh, from whioh the well-known umrt 
of law ia named. But in the distriot of Aldwyoh, too, we have a record ' 

of the Danish settlement of the utmost importanoe. Jus t  outside the 
walls of London, and between them and the anoient bounds of West- 
minster, was an unallotted distriot stretohing from the river Thames ' 

up to the bigher l s n b  by the Lea This territory is shown ae uncovered 
by buildings on Agaa's map. I t  did not belong either to Westmins ter  
or the city. I t  porrsessed a pound and etooh; its lands were both 
arable and paeture, and at ite southern end, just opposite where Somerset 
Houee now stands, and perhaps on the very eite of the pump and well 
in front of the ohuroh of St. Clement Danes, wae a great monolith, the 
oentre of many legal oeremonies, and a t  whioh the justioes eat in the 

shows a strong oonetitutional organization. It was known by the name 
of Aldwyoh, and is apparently unknown to W r y .  Its separete 
topography appeare. on the Elizabethan maps, and so late aa the daye 
of the Stuarb some vestigea of i t  remained in Oldwiok Cloae, an open 

I 
open air to deliver judgment down to the reign of Edward I. A11 thie , 

speoe whioh lay to the south of Lincoln's Inn Fields. 
Thia village in the tenth century was largely colonized by the 

Danes, after whom the neighbouring ohumh of St. Clement wae named. 
The high-road of the village, whioh oonneoted it with the hospital of St. 
Giles, wae known as the Via de Aldewyoh, and is repreeented by the 
modern Drury Lane, with the exoeption of the southsestern extremity, 
whioh led to the Holy Well of St. Clement, and the name of whioh 
survived in Wyoh Street, now restored to Aldwyoh ( N o h  and Q&8, 

9th eer. vol. 2, p. 81). The topography of the dietriot a n  be partly made 
out from later historioal dmments. We find Henry I.'s Saxon wSe mak- 
ing ohoioe of Aldewyoh for her leper settlement. Where Charing Crose 
Road runs stood the old Blemnndsbury manorhouse. Upon the ground 
eaat of i t  Matilda r a i d  her hoepital, dedioated to St. Giles. Next oame 
the old ~ h m h  of Aldewyoh, with its lyohgate, and olose beside tlie 
Clocke Hoee, whence the Curfew tolled, I t  waa probably here that 
oriminale, on their way to the gallows, paueed for a minute to receive 
the bowl, or cup of oharity, and then paased on down Elde Street, turn- 
ing to the left through Le Lane into the fatal Elm Oloee with ite two 
tall trees. Opposite the ohurch stood the village pound, and the stooka 
a little further eastward at  the junotion of Drnry lane (Via de Alde- 
wyoh) with Watling Road (Oxford Street), where Hugh Le Faber 
worked his smithy, and just fuoing Dnuy Lane rose the village o m  and 

' the well (Fontem communem). In Plantagenet times (1200) we can traoe 
five oottagea near the smithy, and on the oppoeite side of Drury lane, 
faoing Holbourn, rfood the Christemeeee Maneion. This manaion 
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bedame an inn in the time of Mohard .IL, and adopted his badge, the 
White Hart, ae ib eign, and waa ao known until ita destruotion in 1807, 
when i t  had beoome the White Hart Yard. The hospital, indeed, had 
been dieeolved in 1539, but just previoaely King Henry VIII. had 
aoquired the property of St. Qiles Hospital in exohange for Land in 
Leioesterahire, and it only boeeted of three mwuages then. In the 
indenture then drawn up we find specified: (aj 25 acres of p t u r e  
lying in the village of St. Qilea ; (b) one memuage called the White Hart 
and 18 aores of pasture ; (c) one meesuage called the Rom and one pasture. 
This repreeenta the Aldewyoh lands formerly divided into (a) Aldewyoh 
West, (b) Aldewyoh East, (c) the Campum de Aldewych. 

(a) Aldewyoh Weet was that region bounded west by the Via de 
Aldewyoh (Drury Lane), east by Newland (Belton Street, Short's 
Qardene, eto.), St. Gilee Street (Broad Street) on the north, and Long 
Aore on the south. 

(b) Aldewyah Eaat, or the White Hart and Rose measuages with 
paature lend, wae bounded north by Holborn, south by Great Queen 
Street, west by Drury Lane, and east by Little Queen Street. Spencer's 
ditch, afterwarda the common sewer, divided it  into two. 

(c) The Campus de Aldewyoh, afterwards known as Oldwiok Cloae, 
was bounded eaet by Linooln's Inn Fields, weet by Drury Lane, north 
by a footpath, now Great Queen Street. Southward i t  stretohed over 
16 acrea to Wyoh Street, half in the parish of St. Qilea and half in that 
of St. Clement Danes. A footpath, afterwards Princes Street (now 
Kemble Street) divided the pariehw. 

With the exception of a few Drury Lane mansions, Aldewyoh 
retained ito paatoral oharaoter throughout the reign of Queen Elieebeth. 
For we read t h a t  

'!There were certain parcel0 of land by astimation 50 acres holden of her 
Majesty by leaae, sometime of the panewion of Burton St. Lazsrua of Jeruealem, 
which in timas past had been Lammae and errabb (aic) which wan then divided, 
hedged and ditched, for meadow and pasture, and ought to be common at Lammaa 
from St. @ilea ta Hyde Park and towarde Knightabridge and Chelsea." 

Leaving all the detaila for oloee aonsideration, wo have here the 
remaine of a Danieh settlement in London, outside the aity, and 
oontaining all the featurea of Danieh life in its earliest atages, when 
jndgee eat in open-air ooarte, and tribal binge were elected at  great 
stonee held eaowd for the purpoee. 

Tothill Fields in Weatminster ie another centre of the aame hietnrioal 
origin, and i t  ie ourioua that there was a Tothill street just off Gray'e 
Inn Road, near the Holborn end. Now, Tothill is undoubtedly a name 
of Teutonio origin, and the doings a t  Tothill Fields take us baok to the 
holmgange of the Danieh tribes, where disputea were settled by the 
duel end jddioial oombat, insteed of by law. The last example ooourred 
ao reoently M the " spaoioua days of Queen Elizabeth." 

NO. V.-&T, 1908.1 2 M 
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There t, however, mmething' more than the mere ootline and frLg- 

menta of such settlements. There are the traces of the internal eystam 
of economy. The village commnnity system h a  been well examined in 
thia countty by Mr. Seebohm. Mr. Slater, Sir Henry Maine, myself, and 
some others, and one definite fact about i t  is the peouliar a r rangement  
of the arable lands. No one owner poaaeesed wide stretchee of land, but  
each owner-each villager, I should my-held his acre strip side by a i d e  
in definite rotation with other villagers, so that one holding of sixteen 
acre strips-the normal holding-was situated in sixteen different parta 
of the arable lands. This is well illustrated by an example at  Laxton. 
reproduced in mnnection with Dr. Water's paper rerd before this Society. 1 

Now let me turn to the maps of London. First o f  all, I will in-  
trodnce a word-pioture from a chronicle narrative, the true explanation of 
which we owe to the scholartihip and acumen of Mr. Seebohm. Edward 

I 
the Confessor lay dying at Westminster, and looking out on the eoenery 
he loved so well-his oontemporary biographer describes the p a h x  
as L'amongst fruitful fields lying round about i t  "-be saw in hie 
delirium two holy monks, who foretold to him the ooming dirrastars o f  
the realm, which should only be ended when ".the green tree, after 
severance from ita trunk and removal for the space of three acres, 
should return to ita parent etem and again bear leaf and fruit and 
flower." Only one pioture could have conjul-d up this otherwise 
unacoountable vision. The green tree was no doubt sugguted by an 
actual tree, growing out of one of the balke separating the acre strips of 
Thorney island, and the uneven glue of the king's window-panee would 
be likely, ae he rose in his bed, to sever the etem from ite mote and 
transplant i t  higher up in the open field, in an aore strip three aores off, 
restoring i t  again to its root as he sank back upon his pillow. "The 
very delirium of the dying king," says Mr. Seobohm, " thus beaomes the 
most natural thing in the world when we know that all round were the 
open fields and balks and aores." 

This word picture, so cleverly extracted from the eleventh-oentury 
chronicle, appears in graphic form on the eighteenth-century maps of 
London, and its last relic survives in the name of "Long Acre." 
Beceuee the Bore strips have never been destroyed or altered, beoeuse 
year by year they have appeared in faithful surveys of London, the 
modern map become0 evidenoe of Anglc-Saxon London. 

Scattered over the modern mapa of Loudon are examplee of these acre 
strip. In the new map of London, published in 1797, we have the aore 
strips shown particularly well in "Battersea common-field," end at  
Lambeth, Fulham, Camberwell, and Peckham. In Horwood's map of 
1794 the acre stlips of Bermondeey are well marked, rrnd in a map of 
Wandsworth manor of 1787, the dietribution of the acre s t r i p  h 
almost undisturbed. The common fields of Bayswator are noted in 
Noler and Querier, vol. 1, p. 162. 
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I remember aome yeare ago being shown by my friend, Mr. Walter 
Rye, the Norfolk antiquary, the singular conformation of the frontage of 
houaes at  Pu tney4ne  or two houses built up to a frontage line, and 
the next one or two built a little in advance, and a third a little further 
i n  advance, a fourth perhaps being a little behind; the only poseible 
interpretation of suoh peculiar topographioal features being that these 
were the terminala of the old aore strips upon which their owners had 
built the modern villa, and thus formed an irregular street front. 

Perhaps, however, the moet intereating example is afforded by Park 
Lane. The glorious irregularity of this most picturesque of thorough- 
fares was not due to street arohitecture. All that street arohitecta oould 
do is to be seen in the squares and streeta at the baok of Park Lane. 
What they could not do wes to destroy the frontage line of the western 
boundary of these estates. You will remember Park Lane oommenaes at 
the Oxford Street end in almost a straight line, due, I suggest, to a late 
cutbing of the road to form Hyde Park, which took in a pieoe of the 
ancient continuation of Edgware Road at  this point. After this straight- 
line commencement, terminating at  about Wood's Mews, i t  is wholly . 
irregular, and irregular in a very curioue and interesting manner. 
The houses from Wood's Mews to Upper Brook Street are tjet baok some 
feet; after Upper Brook Street there is a further set baok up as far aa 
the Mews, then a further setting baok of the houses to Upper Groevenor 
Ytreet ; after Mount Street the same featurea appear, until the triangular 
site of Doroheater House is reaohed, and beyond t k b  to Piccadilly the 
frontage line b never straight, always one length at  the back of another 
length. 

I always believed that this irregularity waa of the eame nature as 
that at  Pntney already desoribed, namely, the terminal points of the 
various aore strip, and proof of this is forthcoming if we turn to the 

mapp or plot of the Lordship of Eburie being situated in the pariah of 
Saint Martins in the Fielde, Mary Dammison being proprietrees; by 
Henry Morgan, 1676," in the h c e  collection. At the top of the map 
b "the road from Knight Bridge to London," showing inoidentally the 
bridge over the dip in modern Pioedilly, the site of the old stream of 
whioh the Serpentine is still a relio. The modern Park Lane is drawn . 
on the eaetern eide of Hyde Park, but the eastern aide of the road is not 
yet built upon. Running parallel to Piocadilly, and therefore at right 
angles to Park Lane, are the aore s t r i p  with the namea of the ownem 
reoorded- 

(1) Sir William Youltney, proprietor. 
(2) Brickhill Fielde, Thoby hie. 
(3) Lee, Esq. 
(4) [Unnamed.] 
(5) Sir William Poultney, proprietor. 

Sir W i l h r u  Poultlrey is thu ownerof two acre s t r i p  separated by 
2 x a  
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three other aore etrips differently owned. But this is not all- In a 
map of the Grosvenor eetete, dated 1723, in the poeaeseion of the 
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London County Counoil, Park Lane ie shown built on ita eaatern side 
from Oxford Street up to just beyond Chapel Street, and "Berkely 
Fielda" remain unbuilt npon, and show a triangular strip, adjoining 
Park Lane, se belonging to Mr. Poulteney. This ie exaotly one of 
those " gorea " of land so frequently found in nnencloeed villagea, and i t  
is preserved to thie day in the triangular eite npon which Doroheeter 
H o w  now stands. We have the name preserved to us in Keneington 
G o r ~  Thua, although we have not the whole dietribution of the aore 
stripe revealed by the maps, there is no question that them indioatione 
are safloient to show the nature of the holdings of the entire ares. 
They were aare e t r ip  belonging to the village oommunity system. 
The terminals of the aore s t r i p  in modern Park Lane re~uained un- 
altered, and they 8ooount to us of to-day for the eplendid irregularity 
of the building-line of this most feehionable of London streeta. 

Summing np a t  thie point, I hope I have enooeeded in showing that 
the study of London before the mape is fruitful, and that i t  reveals 
Anglo-Saxon London with its homesteeds in the fielde in aontradis- 
tinotion to Roman London with its home life within the wdh-two 
separate Londona, etill delineated on the m a p  of London, integral parts 
of the etory of London mape. I have eleo endeavoured to &ow the 
interest whioh attaohee to the m a p  of London in the light they shed 
npon the period before the maps. 

I have now to deal with aome of the pointa relating to the later 
periods - the periods oontempomry with the mape thernselvea, and 
whioh fortunately begin with Elizabeth's London, whom etreeta were 
trodden by Shakespeare, Marlow, Raleigh, Drake, Speneer, Cecil, 
Sydney, and all the hoet of great Englishmen and Epgliehwomen who 
began the taek of making modern England, and with i t  modem 
London. 

(To be continued.) 

DR. STEIN'S CENTRAL ASIAN EXPEDITION.* 
DURING the summer monthe immediately following my departure from 
Tun-huang (Sha-ohou), archreologicsl labonrs in the torrid deeert 
plains would have been praotidly imposeible. I was glad, therefore, 
to utilize thie period in acoordanoe with p l y  original programme 
for geographioal labonre in the waetern and oentral Nan-shan.. The 
arrangement and eafe storage of the extensive colleotion of manueoripte, 
art remains, and other antique6 reeulting from my exploratione about 
Tun-huang, kept me buay a t  An.shi until the oloee of June. It ww 
fortunate that I aelected this pleoe, and not the neighbouring Tun- 
huang, for the valuable deposit ; for in the aouree of looal note, which 

Communication from Dr. M. A. Stein, dated " Kandhahr, December 10,1907." 
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broke out at  Tun-haang witbin a few weeks after my depar ture ,  the 
yamen of the dietriot magietrate, who had given much friendly help, and 
had offered to make himeelf reaponaible for the safe-keeping of my 
oolleation until my return, waa oompletely w k e d  and burned down. 
My first move from Anghi led toward8 the great mowy range 

south, whioh forme the watershed between the Su-lai-ho end Tun-hnaog 
rivers. On the lowent of a wooemion of barren plateells built up by 
parallel outer nmgea, I dhowred a large ruined site at some d i h n o e  
from the village of C h b - h .  The ruins of the town, abendoned about 
the twelfth to the thirteenth oentury A.D., afforded interesting p d  of 
the prooees of deeiocation, whioh hee sinoe materielly altered the physical : 
and eoonomio conditions of the outer hill region. The etremm, fkom which 
a oanal, atill traoeable for a long distanoe, brought water to tbe Bite and 

' 

the onoeoultivated area armnd it, haa completely dimappeared Only 
manehy eprings remain, rising at  the bottom of the broad valley on a 
level ooneiderably below that of the ruined town. Of the foroe of wind 
eroeion, whioh ia almoet constantly at  work in this region, the walls of 
the town bore striking evidenoe. In spite of very mewive conetmotion, 
all lines of walle fsaing sat, and thus standing acmea the dkedion of 
the prevailing winds, have been oompletely breaohed, and in many pLacea 
eff'ooed to their very foundation, while the w.lh faoing north and  muth 
have eeoaped almost u n i n j d  The damage caused by eroeion to the 
lem-substantial strnoturee within the town walln, and the height of 'the 
dunes oovering the greatest part of the a m ,  left little scope for excava- 
tiona ; but enough antiquarian relioa were secured to prove that t h e  nite 
wan inhabited up to the period above indioated. In the caiion-like 
valley in whioh the stream of T a ~ h i  oute through the eecond outer 
range, I found an intereeting series of Buddhist cave temples, 
still forming a pilgrimage plaoe, and oloeely reeembling in oharader 
and date the " Halls of the Thooaand Buddhas" near Tun-hoeng, but 
lege extensive. The large and well-preeerved fresoo compositions whioh 
decorate their walls supply fine illustrations of Buddhiat pictorial art 
unmistakably Indian in origin, a0 practised in this region from the 
eighth to the twelfth century A.D. 

After surveying the great chain of glaoier-crowned peaka wbich 
overlooks the terribly barren outer rangee and detritus plateaus of the 
Nan-shan west of the Su-lai-ho, I and my companion made our 
way over hitherto unexplored ground to the foot of the mountains 
near the famous Chia-yii-hen gate of the Great Wall. Here a 
short stay enabled ne .to clear up an archreological problem of oon- 
siderable historical interest in connection with the Great Wall. The 
imposing line of wall which bends round the westsrnmoet part of 
the Su-chou oaais and extends to the cery foot of the Nan-shan, hes 
always been repreeented in boob and maps aa the end of the ancient 
Great Wall guarding the northern border of Kansu. Sinoe aentnriea 
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travellers coming from Central Asia have greeted the big fortified gate 
leading through i t  as the threshold of true Cathay. Yet with this 
aeanmption it waa dimcult to reconcile certain early Chineee noticea 
whioh wemed to place that famous gate much further to the west, and 
still more foroibly there spoke against i t  the remains of that ancient 
2imea which my explorations of the spring had revealed aa extending 
from An-ahi weetwarde far away into the deaert of Tnnhuang. 

The problem was solved when careful examination on the spot 
discloeed near Chia-yii-kuan the junotion of two lines of frontier defence 
of widely different age and purpoee. One line, represented by the 
ornmbling wall of stamped clay which runs along the whole northern 
border of the Snohou and Kenchon districts, was proved by oertain 
rnina to have originally continued westwards in the direation of An-ehi 
and the Tun-huang limor, and to date, like the latter, from the second 
century B.C. Its manifeat purpose was to safeguard the narrow belt of 
oeses along the north foot of the Nan-shan, which wba indispensably 
needed aa a paeeage into Eastern Tnrkestan wlien Chinese political and 
mmmeroial expansion towards the " western regions" had cornmenoed 
under the first Hen dynasty. The eeoond line, which meets thie ancient 
wall at  right anglee, and whioh the Chia-yii-kuan gate leads through, 
was shown by olem hdications to be of far more reoent oonstmction, 
and probably doe8 not go back farther than the fifteenth to sixteenth 
oenturies A.D. It was built for the very opposite p u r p ,  that of 
dosing the great route towarde Central Asia and the west at a period 
when China had onoe more resumed its traditional atti tade of eeclnaion. 

Su-chon, the firat town within the Wall, served as b e  for my 
expedition into the oentral Nan-shan. Considerable difficulties had to 
be overcome before we could start by the close of July, for the looal 
authorities, ewaged by feara about Tangut robbere, eto., tried hard 
to prevent me from moving in that direction. Even when they had 
acquiesoed and resumed that helpful disposition whioh had invariably 
been shown towards me at all yambns, the collection of the needful 
transport still proved a hard task. The Chinese settlera of the Kansu 
oases entertain a great dread of the mountains, which, in spite of 
excellent graeing-groundi and other natural advantages, remain to 
them a h r a  incognita beyond the outer scarps of the Richthofen range. 
Guidee were obtainable only as far as the broad plateau-like valley 
between the latter and the Tolai-shan range, where some gold-pits, 
situated at en elevation of about 13,000 feet, are worked for a few 
months annually by amall partiee of more venturesome people coming 
from the side of Hsi-ning. After leaving these e x p o d  mining camps, 
where the mow had barely melted by the beginning of Augast, no 
human beinge were met with until we approached, towards'the close 
of the month, Mongols grazing in the valleys south of Ken-chou. 
Fortunately, the well-defined character of the. four great ranges in 
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whioh the central Nan-ehan riees towards the nplande of the Koko-nor- 
Kharanor region, and the open nature of the main valleys between 
them, fecilitated eystematic survey work, notwithstanding the total 
want of guidee. E x d e n t  grazing wae met everywhere in them 
vaueye at elevations between 11,000 and 13,000 feet, evidenoe o f  d n -  
tively abundant moidure and a striking oontraet to the b e m n  e l o p  
of rook and detritus presented by the western Nanghan rangee  at the 
same height. Thanks to the ample grazing, our transport enimnb 
eecaped without lose, in spite of constant hard marohing on high 
ground and over difficult pas-. Plentifnl game, ohiefly in the ahape 
of wild donkeys and yaks, warded off the etarvation whioh, owing to 
their own improvidenoe, threatened to overtake the small party of 
Chinose eoldiers the anthoritiea had insisted upon sending along ae 
an eeoort. Yore serious trouble arose from organized a t tempts  at 
desertion among the other Chinese, whioh threatened again and  again 
to legve us without transport, but fortunately mnld be snppreseed 
withont frustrating our plans. 

By marobee covering aggregate of over 400 miles, we managd 
! duripg August to oroee and survey in detail the three northern- 

most. rangee of the oentral Nan-eban,' all rising to peaks of 18,000 
to 19,000 feet, between the longitndee of Sn-ohou and Kan-chon. 
A11 rivers desoending to thoee owes, as well ae the Sa-lai-ho, whioh 
flows towards An-shi and Tun-hnang, were explored to their glaoier- 
fed eoums. Wherever p i b l e ,  we chose routes and paseee different 
from those taken by the Russian explorera HM. Obrncheff and Koeloff, 
who had fimt traveraed parta of this region. The magnificent ice- 
crowned range which divides the beadwatera of the Sn-lai-ho from 
the Koko-nor and Khara-nor drainage, was also enrveyed along the 1 

whole length of its north face. Both in individual peaks and average 
orest-line ita height proved to exceed that of the northern ranges. I t  
was curious to meet in the wide mountain-girt basin, circ. 13,000 feet 
above the sea, where the Sna-lei-ho gathers ita main souma, the same 
combination of marshes and drift-sand areae whioh ia the chawteristio 
feature of the desert depression where the river dies away between 
Tun-huang and Lop-nor. From there we made our way over difEcult 
bog-oovered uplands into the unexplored Alpine tract whew the Ta- 
tnng river, the northeinmost large tributary of the Yellow river, I 

rises, and after this short visit to the edge of the Pacific drainage 
regained the broad valley of the upper Huei-ho or Kan-chon river. 
Owing to the summer floods, no attempt could be made to follow 
the latter right through to the rook-bound gorge of ita debouchare. 
But the devioulr route we had to take instead across the Richthofen 
range offered ample compensetion by the exoellent survey etatione 
found on the high transverse spurs we had to cross in s u d o n .  The 
deep-cut, tortuous valleys between the latter are olot.hed with luxuriant 



forest, mainly fire-no small pleaenre to eyee whioh had grown aooua- 
tomed to eeeooiate mountain eoenery ohiefly with berren wastes of rook, 

I gravel, or ioe. 
The total mountain area oovered by Rai Ram Singh'a plane-table 

I survey, on the eoale of 4 milee to the inoh, between An-ehi and Kan- 
I chon amounta to oloee on 24,000 equare miles. The positions of numerous 

stations were fixed estronomidy by theodolite obeervatione, and reliable 
I height meawrements m r e d  for all important peaks and paeses by 
. meana of merourial barometer and olinometer readinge. Aa a wpple- 
I ment to the topgraph id  work, a large aeries of photographio panoramas 

was taken by myself, illustrating the charaoterimtio featuree of the 
gmat rangee ae they presented themelves from oommanding poeitione 
above peeeee, eta. 

I From Kan-ohou I oommenced early in September the long journey 
, whioh was to take me baok to the Tarim basin for my m n d  ambmo- 

logioal winter oampaign. Several antiquarian oonsiderations obliged 
me to follow on this juurney the great oaravan route oici Hami and 
Tnrfan, whioh ever sinoe the eeventh oentury A.D. hea supplanted the 
more anuient route paat Lop-nor ae the main line of oommunioation 
between Kan-au and Turkestan. While travelling along it to An-ahi I 
waa able, by a eeriee of reoonnaiseenoea northward, not only to uurvey 
that portion of the anoient Great Wall whioh wae known at  varying 
distanoe to flank the route ae far as Chia-yti-kuan, but aleo to traca 
remains oonolueively proving ite earlier extension to An-shi. Our 
dimvery at  different points of thie line, oloae on 170 milee long, was all 
the more gratifying beaauee my explorationa of the spring along the 
ruined l ims in the deeert weet of An-ehi and Tun-huang had already 
led me to BBwme this extension. 

At An.shi, Surveyor Rai Ram Singh, who had rendered very valuable 
servioee during the Nan-shan expedition, but whose health had proved 
unequal to the hardebipe of a winter's work in the deeert, left me to return 
to India aid Khotan. Colonel Longe, R.E., Surveyor-General of India, 
bad kindly agreed to relieve him by Surveyor Rai Lal Singh, whom zeal 
and fitnesa for wrveying work under trying oonditione have been tested 
by e long record of expeditions extending from Yemen to Eastern China. 
My tour to Mount Mahaban aorow the Indian north-wost frontier had 
given me personal experieaoe of hia worth. Sinoe I etarted from An-ehi 
early in October, survey work haa not been oonfined to the great route 
along whioh we were moving north-westwards. Both at the Htami and 
Tnrfan oaeee I was obliged to devote some time to vieits of important 
mind sites, though a variety of consideratione precluded amhmologioal 
operations there. Full adrantage waa taken of thaw breaks in the 
journey for obtaining detailed mmeye of those dietricta and the adjoin- 
ing parta of the Tien-ehan range. The numerous and extensive ruine 
within the Turfan owes, dating mainly from the Uighur period (ninth 



to twelfth century A.D.), have leen largely explored by succeasire 
expeditions of F'rof. Griinwedel and Dr. Von Leoog, and have yielded 
a rioh arohteological harvest. Their inspeotion proved p m r t i o d u l ~  
intereating to me, owing to tho olose relation between their art remains 
and those whioh I had oocaaiou to study and colleot at  the Buddhist 
a v o  shrines of Tun-hnang. Observations I wea able to make on ohenga 
which have taken plaoe in the physical oonditions of the oasis sin08 the 
period of thoee ruins, will help to throw light on similar questions 
concerning more andent sites in the Tarim b i n .  

In spite of these labour0 en routs, and an 6@gregate marching 
diatance from An-shi of doae on 000 miles, I had reaohed the north-t 
oorner of the Tarim basin in good time for the explorations of the 
winter. I was eager to devote them in the first phoe to any anoient 
sitee whioh may have survived along the northern edge of the Takla- 
mekeb, among the proteoting aands of the desert. 

I 

OCEANOGRAPHIC RESEARCHES OF HIS LATE MAJESTY 
KING CARLOS OF PORTUGAL. 

By Sir OLEMENTB B MABKHAM, E.O.B., F.R.8. 

THE late King Don Carloe of Portugal wee distingubhed ee a man of 
soienoe and as an artist not lese than as a eteteeman and aa a patriot, 
but it ia from the former point of view that his memory olaime the ' 

reapeotful regard of geographers. From a ohild the future sovereign I 
had a paeeion for the sea, and for many years he had given muoh 
attention to the stndy of natural history. A thorough eportaman, an 
enthusiastio milor, 8 diligent promoter of agriculture, i t  wee oh-&- I 
iatio of this many-sided and gifted prince that, in all his punmite, he 
never lost sight of the greet object of his life-the good of his people. 

I t  waa in 1896 that Don Carlos of Braganza, as he always called 
himself in the title-pages of his publications, resolved to undertake the I 
soieutifio examination of the Portuguese eeaa His plan ru to make 
a methodical study anoh ee would augment and syetematke the h o w -  
ledge already obtained. &me oceanographio work had already been 
done off the coaats of Portugal by MeaAndrew in 1847, by Mr. PeroivaI 
Wright, who dredged for sponges in 1867, by the Porcupine in 1870, 
by the (%allenger in 1873, by the Prinoe of Monaco in 1894, and by the 
Lbbon Cornmimionera of Fieheries on board the Lidador in 1895. But 
muoh remained to be done. 

King Carlos Wa8 deeply impreesed with the importance of the 
fisheries to a large seotion of his subjwtrc, and of the r e d t s  to be 
derived from a methodioal stildy of the dietribntion of different kin& 
of h h ,  the periods of their arrival, and of their habita. In thie spirit 
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him Majesty's laboura were oommenced in 1896. A11 hie three yaohte 
were named Amelk, after hie Queen. The firat wee very small, only 
147 tone, and her extreme livelinese rendered the work on board 
very di f f id t .  The King wee always eooompanied by hie naturalist, 
116. Albert Qirord, and by several naval offiom, but everything 
done in his preeenoe and under hie direot euperintandenoe. He attended 
t o  every detail h i m l f ,  and oodd himaelf do, and do well, all that he 
ordered others to do. In hie preliminary report he h a n . d d b e d  the 
arrengementa on board, the fittings of the different kindo of apparatm 
for mounding and dredging, the ayetem of pmeerving epeoimens, and 
t h e  mtual work. He uaed all the latesf inventione when he found 
them to anewer hie parpom~ better then any others, but he did not 
follow blindly. In  eome things he took a way of hie own. For 
inetanoe, he a lwap naed linee of doe fibre made in the oountry, and 
he adopted many of the methods of hie friends the fiebermen. 

In  the firet year exoellent work wee done near the month of the 
T a p e  and off Cape Espiohel. The deep off Albafeira wee explored, 
and i t  was found that it wae joined by a narrow strait to other deep 
plaoee near the fiehing village of Cezimbera and south-weet of Cape 
Espiohel. It waa in theee d e e p  that the m a t  interesting epeoimene 
were found, some of them new to eoienoe. In 1896 aa many as fifty- 
eeven stations were fixed where mandings were taken and dredginge 
condnoted, resulting in a large oollection. The plankton aleo reoeived 
attention, end a collection of the me-birds was made from the Berlings 
to Betubal. Muoh work wee also done in Caecaes bay. There wee a 
publio exhibition of the oolleotion made in the firet campaign of 1896, 
in the museum of the Polyteohnio 8ohool at Liebon. 

A eeoond yaoht Amelia was obtained for the oempaign of 1897. 
8he wee 300 tone and 320 H.P. The zoological reeearohes of that year 
were oonduoted in the bay between cape Espiohel and Sin-. There 
were 72 eoundinge and 63 dredgings at 56 stations, eepeoial attention 
being given to oollecting speoimene of tho eharke and dog-fish in deeper 
soundings, wing a line of about 400 fathoms to twioe that depth, whioh 
ie sunk by a weight, and working from a boat which goes under mil 
to tbe spot where the line is to be lowered. The mil and meata 
are then lowered, and the boat ie kept heed to wind with oera. It 
requiree practioe to feel whether a fiah is nibbling, and to tell when 
it ie hooked. The thirty epeciee of Squali that were oolleded are 
divided into 00-1 and abysmal fieh. The King gives an intereating 
account of the way in which fish whioh have come dead to the snrfaoe, 
and off the hook, are retrieved by dogs of a s p i a l  breed. His Majesty 
hed two, named Tejo * and 8ardo.t When a fish come0 up in this way, 
the dog jnmpe out of the boat and brings i t  back so carefully that the 

- 

Tegas. t The river of Eletnbal. 



skin, which ie very thin, is not even somtohed. The King eew one 
dog retrieve an dphanopw at  a distsnoe of 200 yards. 

The ooeenographic campaigns were oontinued annually from 1896. 
In 1899 the third yaoht Amelia wm obtained, of 650 tone, length 
180 feet, H.P. 660. she wae fitted with a laboratory, would m a k e  
10 to 12 knots, and mited admirably in all reap&. All three yachta 
were built in England. In 1898 his Majeety had mmmenoed hie very 
important researohm reepeoting the tunny fishery .off the cogst of 
Algarve. The fiebery is conducted in the same way ee on the cxwst 
of Sicily, by whet in Portugal are called mudrugw. There are three 
kinde of these fiah on the Algerve coeet, the Orcyntcs thymus,  or tnnnp 
proper, 0. alalongo, or albeoore, and &thpmrs thunnina, or bonito. In 
these weeemhen the King expreaaea hie aoknowledgmenta for help 
reoeived from Mr. Boulerqqer, of the British Mnseum, from Dr. Barboeo 
du Booage, of Liebon, and from his own naturalist and ehipmste, 
M. Qirard, who continued investigations regpeoting the tunny fisher;y 
on board the Lidado,. in 1900. 

I 
Impreseed with the use that hie reseamhen would be to an imporLnt . 

branch of Portuguese industry, the King determined to pay an annual 
vieit to the Algarve ooast. A seriee of questions wae aeut to the boat 
ownera and fishermen, their answem being oompared with the actual 
obeervefions of experts, and the r e d t a  shown in oarefully oonstmoted 
tablea I t  wae found that the three different kind8 have entirely 
dserent times for going and ooming. The tunny proper a m v e s  in  
May and June, fat and heavy, going mat, when it is oelled aturn de 
direih. I t  appeare again, very thin, in July and August, going we& 
the durn de revez. The going into the Mediterranean and returning I 

ocoupiea fifty-two days. The take in going up, in 1898, was 37,782 ; in . 
coming down, 28,855. The king's reaearohee had referenoe to the exaot , 

dates of ooming and going of the three different kinds, the poeitions 
Ooupied off the coaat in their courses to and fro, and the m e e s  which 
influenoe the ornillatione and variation of those positions. The oonoln- 
eione arrived at  are of great importance to 'this branch of Portup- 
indnstry. The fiehery oontinues for four months, and is one of the chief 
sources of wealth for Algarve. 

In his Algarve cruise, the King was accompanied by hie brother, the 
Duke of Oporto, and by the blarquis of Fayal, in addition to five naval 
officera and the naturalist, M. Girard. 

After several years of study and obeervation, his Majesty wae more 
than ever convinced that a p a t  service would be done for the Portuguese 
ibhing indnstry by the publication of a catalogue raieonnk of all the fish 
freqnenting the neighbouring seas, indicating their habitat with 
preoision, the period of reprodnotion, of their arrival, the exaot position 
of their lines of paesage, and the methode of taking each kind whioh 
experience had shown to be the best. 
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In 1904 there wae a eeoond public exhibition of the colleotione. 
King Carloe wee the Honorary Preeident of the Lisbon Geographioal 
Soaiety, and the plaoe eeleoted wae the Sooiety'e eplendid hall, with 
wlrlls adorned by statuee of Portugal'e great explorers and oosmographers. 
There is Prinoe Henry the Navigator, seaming to look down with 
approval on the patriotio laboars of this worthy repreeentative of hiR 
houee. There too are Veeoo da Game, Tristam da Conba, Albuquerque, 

I d'Almeida, Caatro, Cabral, Cartereel, and the great ooemographer, Pedro 
Nunez, whoae rare 'Arte~ de Navegar' (1573) wee poeaeeeed by the 
King, bat is not yet in our library. Surely no more appropriate place 
could have been found for the display of such a colleotion made by the 
moet worthy countryman of the mighty dead. 

King Chloe divided hie oolleotion into five eections- 
Caftira-fieh found from the surface to 110 fathom. 

I Abyeernal-below 1 10 fathom. 
Peklgica. 
Bathyplagica-never aeoending h m  the depthe. 

I Pelagobathyea-abyamal, bat found at oertain times of the day near 
I the wrface. 

Among the moet remarkable oatahee are the Odontqiu naautw, 
Bragan* a epeoies of ehark new to eoienoe; the Hicnanfolqphw &om- 
ladicur, of whioh there is one other epeoimen in the Copenhagen 
mumam, the Aphunqpus carbo, the Ohlamydosdachw anguintw, firet die- 
covered in the Japan m, the Panopcea Aldrouandi, a bivalve mollusk, 
and the Samphayn ampl2crcsur, taken 7 milee south-west of Caeoaee. 

But the servioee of King Carloe to aoienoe were by no meane ooniined 
t o  the ooean. He wae equally active on ehore, and he made hie love of 
sport oonduoive to the advancement of scientific meearoh, while taking 
an intereet in the welfare of the agricultural people, and in their pumaits. 
Dreneed like one of themaelvee, the King wae well known on the hill- 
sides and in the farmete& of Alemtejo. 
Hie Majesty oonoeived a plan for preparing and bringing out a 

oomplete manual of the am-fauna of Portugal. The firat farcicule wee 
oompleted in 1903, oomprieing the Pos#nea (Turdidas), with twenty large 
ooloured plates. There are notee to eaoh bird, moording the King's 
obeervatione of its bt appearance and departure, looality, and habits. 
The eeoond fm&, with nineteen ooloared plates, inoluded ell the 
Syloiar, and wae oompleted in 1907. Others were to follow, and the 
Introdnotion, whioh would have been moet intereeting and valuable, 
wee to have been in the laet number. 

In the midet of all theme patriotio aotivitiee, a foul and daetardly 
murder deprived his oountry and the world of eoienoe of thia moet gifted 
prinoe. Beloved and lament& by all that ie b a t  in the land, high and 
low, but eepeoially by the fiehennen of the oosets and the peatants of 
Alemtejo, King Ouloa wi l l  be rememboaed in httory M the worthy 
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demendent of the great Consteble, and aa a king who loved ecience 
not only for its own mke, but ohiefly for ita usefulness in furthering 
the welfare of hie people. This ia not tbe plaoe to eey more on the 
subject of the loee to his oountry. But we deplore the loss to soience 
of an illustrious princm eo suddenly out off in the midst of euah valuable 
work. 

The young King Manual 11. has been pleased to preeent the p-nt 
writer, through our colleegue, Captam Erneeto Vseconoelloe, with the 
works of hie late Majesty, which will form a valued add i t i on  to the 
Society's library. Four volumes are in quarto : 

I. Resultados das Inveotigapes Scientifioas.' Pasoas Maritimaa L 
Peeca do Atun no Algarve. Three colonred p l a h  a n d  8 mapa 
(Lisboa, 1899.) 

11. ' Resultados dm Inveetigapea Scientifioae.' Icthyologia. IL 
Eaqualee obtidoa nss ooeta~  de Portugal, 1896-1903. (Lisb~a, 
1904.) 

111. Catologo Illuetrado das Aves de Portugal Sedentaries de am-0 , 

e midentaea.' Fesoicalo I. Aves. Paseeres. Turdidrs. ( L b b  
1900.) 

IP. Feeciculo 11. Sylvia. (Lieboil, 1907.) 

There ere a h  four in oatavo : 
I. ' Bulletin dee cempagnes eoienti6qua eooompliee sur le yaoht A d i a ,  

par D. Carlos de Braganpa.' I. Rapport eur lee campegnee de 
.I896 to 1900. Faaoioule I. Introduction. Campagne de 1896. , 

Rapport Prbliminaire. 
11. ' Yaoht Amelia. Campanha Ocemographioe, 1896.' (Lieboa, 1897.) 

I 

Pp. 20. I 
111. ' Catalogo dau Colleook expostea.' 1903. (Expoaiqao Agricola) 
IV. ' Carrosees de o6r6monies de £&tee de la Meison Boyale de Portugal.' 

Exposicion de Milan. 1906. 

SOME AFTER-LESSONS TAUGHT BY THE CALIFORNIA 
EARTHQUAKE. 

By JAaQUES W. REDWAY, F.R.G.S. 

I SPENT Christmas Dey, 1906, in San Franoieco. Standing a t  the top of 
INob" hill, a heart-eiokening panorama presented itaelf. Nearly 
9 square miles of ruine wmprieed the foreground, and only here and 
there oould a sign of rehabilitation be eeen. Two or three of the more 
important street railway lines were in operation, but not half the 
streets of the burnt district were passable exoept to foot traffic. 

I spent a part of the week preoeding Christmas of 1907 in the oity, 
and a more wonderful tnrnsfonnation can hardly be imagined; i t  oould 
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be realized only when it was seen. From 6000 to 7000 buildinge were 
: then  under way, and during the time of my stay I wee not out of 

hearing of the rat-tabtat-tat of the maohine-riveter and the hies of 
' eecaping oompreeeed air. The moral to whioh the maohine-riveter 
' pointa is the faot that San Franoieoo has leamed an object leeson for 

appliostion to every part of the world where earthquakes and haman , being0 occur at the wame time. The engineer, arohiteot, and builder 
hae been prompt to get thie leaeon by heart. . 

There is still the debatable qneetion as to whioh was the more severe 
-the shook of 1868 or that of 1906. Thorn who ~uffered the experience 
of 1868, among whom I was one, are inclined to the opinion that i t  waa 
fully ee eevere as that of 1906. So far tu the damage to property ie 
conoerned, however, there ie no queetiun; setting aside the low h m  
fire, the deetruction o a d  by the ahook of  1906 was anywhere from 
three to five timee as great ae that of 1868. Nevertkelew, i t  does not 
n e c e s d y  follow that the latter shock nee& to have been greater 
i n  order to have produced the greater deetmction. 

In  the first p h ,  the buildings standing in 1906 whioh eurvhed 
the ahook of 1868-and there were many thousands of them-were nearly 
forty years older, and had aleo been eubjeoted to the rioking of many 
light ehooke in the mean time. In the eeoond plaoe, the buildinge 
ereoted as tenemente and reeidenoea by real eatate eyndicatee and 
speculating companiee in reoent years were n o t o r i d y  flimey. This 
applies not only to timber-frame baildinge, but aleo to those built 
of brick or of atone. Some of the briok buildings ereoted in the paat 
twenty years would not have etood alone; they were p~mtioally held 
up by the w a b  of better strnctnree between whioh they were built. 

The demolition of buildings too badly injured for repair, and the 
repair of rtruotaree not demanding demolition, led to the d h v e r y  of 
an important and fundamental faot, so far as there may be assooiation 
between earthquakes and buildings, namely-that to esoape deetruotion, 
a building must vibrate ee a whole; if i t  vibrates in segments i t  ie fer 
more apt to s d e r  serious damage in even a light shook. Perhap0 tbe 
firgt ides of the vibration of a building as a whole might be illustrated 
as a fairly rigid but slightly elaatio body fixed aa to its lower and 
willsting at its upper end. But that in just what doea not ooour 
in earthquake vibrations ; on the oontrary, owing to inertie, the top of 
the etrnoture tends to remain fixed, while the greatest amplitude of 
vibration is a t  the bottom. The oareful obeervatione of engineers and 
buildere are almoet a unit in the eetablishment of this fad. That the 
greater amplitude of vibration might 000~ur at  the top of the s tructm, 
if the oonditione were right, goes without saying. The important fwt 
in the present case is that i t  did not. 

It ia a h  good to know that buildings may be oonetrnoted eo ae to be 
recure againat material damage by ehooke even severer than thorn of 
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1868 and 1906.' In  the Spanish-Amerioan oountriee situated in earth- 
quake regions, the buildinge are built of briok or of ad&&, e m - b k a l  
olay ; rarely are they more than two stories in height. Often they am 
thrown down by aevere shooks, but they nevertheleee have a mmarkable  
stability. Time and time again I have eeen thorn m e  adobd building 
so badly broken and oreohed that i t  seemed impoeeible to draw a square 
of 4 feet on the surfam of a wall without o r d g  one or more araoh 
But the owner oomplrroently stnffe the oraoke with thin clay ad ' 
patiently awaits the next t e d h .  Perhaps i t  would n o t  be i n o o m  
to aeeume that the friability of ita thiok walls ie the chief faator of the i 
stability of the crdobd etruoture. 

Next to the briok chimney, which simply invitee des t ruc t ion ,  the 
ordinary briok building three or four stories in height wee the type of 
etruoture that sdered  most in California. It would be hardly t rue  to 
eay that the shook made a clean eweep of them, but those which wen 
uninjured were few and far between, and were diatinguiehed by two or 
more of the following aharaaterbtioe :- 

Foundations so etrong and well bonded that they acted as a unit. 
Well-built interior transvem aa well as longitudinal walls.  

i 
Mortar containing about 20 per oent. of oement. 
Lateml walls tied by meane of jobta or by iron rods. 
Trueeed roo& with tie-rode for the lower ohords. 
In  many inetsnm the oollapee of a roof neither pinxled to the walls 

nor trueeed so ae to maintoin ita own weight, m u d  the waUe to i 
epread and fall. Thb waa notiamble in eeveral ohurohes and school- I 
h o w .  In the great majority of briok buildinge, poor mortar, thin 1 
walls, a carelea bond, and h k  of good interior walls were responsible I 
for the o o l l a p  of the building. Stone buildings, on the whole, e n f f d  1 
much lees than briok &ruotures, and in power of resistenoe were corn- ' 
parable with the beet tgpe of the latter. There waa not muoh appemt 
differenoe in the oondition of the buildinge made of atone faoing with 
rubble b w b g  and thoee of regularly -out aahlars. Moat o f  them 
were expeneive offioe buildinge, in the conetrnotion of which money 
was not spared. Some of them were top-heavy; some were too rigid to 
be elastio. The buildinge of Stanford U n i v d t y  p d  both defeots, 
although every effort wae made to have them earthquake proof. I t  is 
now thought that the liberal nee of tying-rode would have done muoh 
to save theee buildinge. 

The Palaoe Hotel dmemee a brief dewription. It wae the firet high 
building ereoted in San Franoiaoo, and work on it wae begun only a 

The hook of 1872 in Inyo oounty, Wornia ,  wao undoubtedly muoh levem, ' 
but the re%on m a  prwtioelly uninhabited and without large rtruoturer. Had 
a of the m d t y  of thin earthquake oocnrred in a popdour reglon the lose of 

a d  property would h.ve been greet. It ia a h u g e  fwt that men working in the 
lower lerelr of minem rauoely felt the w. 
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ebort time after the earthquake of 1868. Before its oompletion, there 
' were  but few buildings in San hno i soo  more than five etoriee in 
' height. The Pelaoe Hotel wae nine storiee above ground ; it wae f w d  
' w i t h  stone, but embefentially the building was of briok. There were ' ~iumerom oroa~ walls; iron rode were freely need in reinforoing the 

outer walla; the m n r y  waa the beet in quality that could be 
deviaed. The walle of the building were ocaroely injured by the 
shook. Other briok-and-stone buildings, not so lofty, but juet ea 
subetantially built, exoept for the metal reinforoement, were far more 
aeriou0ly damaged. It ia l o g i d  to aeeume, therefore, that the iron 
reinforcement added materially to ita power to &t the shook. 

The moral ie obvioua; briok-and-stone buildings of the o h  de- 
soribed are not earthquake-proof, and they nhould not be tolerated in 
an earthquake region-and i t  muat be noted that San Fnrnoisoo ia 
tiravereed by several f d t a  along whioh eerthqnakee are oertain to ooour. 

Timber-frame or belloon-frame " buildings may be oonetrnoted 
ao ee to reaid aevere shoob without material damage. Many euoh 
building d c d  on atilta; they were promptly dumped to the ground. 
Others were built on well-made briok foundations, but not being 
anahored to the latter, they were thrown down. The mod aommon 
defeot waa a failure to oantinue the etndding and frame-posts of the 
first story up into the second, breaking the jointa at  different elevatione. 
It w a ~  a very oommon preotioe to break 811 joints in etudding and poets 
at the top of the first story, eterting all the timbere for the eeoond 
rtory on the plane of the top of the hit .  It ia evident that a houee 
thne coastruoted hee aa many units as there ere storiee; i t  ia equally 
plain that a very light hook will ahatter suoh a atruoture. An old 
hotel, the Valenoin, built in this manner, oollapsed, eplintered into a 
heap of ddbris a t  the first ehook, with a dreadful loee of life. 

The leeeons of experienoe are-ht, the frame maat be a unit in 
stmotnre, and not broken into segmenta at  the junction of storiee; 
seoond, there mmt be a good foundation to whioh the building ia 
eeaarely pinned; third, the roof timbere ahonld be trnaeed or tied so 
that the roof ie eelf-eupporting, and ebo pinned to the frame; fourth, 
the ohimney &odd be thiok and strong below the roof-line, and loosely 
oomtmotd above it. Built aooording to these speaifioatione, a timber- 
frame etmotnre is almwt the ides1 for a dwelling. The omking of 
plmter oeilings and walla will be the chief damage. The neoeesity of 
pinning the building to the foundatione ia ehown in the faot that many 
whioh wen, not thua seoored were thrown from their foundations, and 
several were d o t  into the ooean. 

The buildings whioh edered leaet of all were the high "sky- 
mapera" Briedy deeoribed, theee buildings consisted eeoh of a well- 
b d  steel oege e n 0 4  in stone and briok. Several of these were 
twelve stories in height; some were even higher. In many inetanoes 

bla V.-NAY, 1908.1 2 u 
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them buildings were oonetruded with eelf-sopporting w a h  of mwnry,  
end i t  is intereeting to note that they suffered more h e g e  than thoee 
whoee masonry rested on the eteel frames. So little wse the damage 
to the eteel cage meed " buildinge, that nearly a11 the high hoturea 

I 
I 

now in construction are of thin o l ~ .  
Some inoidental leeeons are a h  apparent. The old axiom that the 

triangle ie the only figure that cannot be ohanged in ehape without 
ohanging the length of ita eidee ia still true. The moral ia, ' that 
diagonal framing, wherever the etrnotnre will permit ita we, ie yet 
a virtue; and the same ie to be d of the generous nee of knee b r w a  

I 
l 

and epandrel girders. Interior and exterior faoing etonee cr briok 
ehould be most oarefully bonded, front to h k ;  and the nse of lean 

I 

mortar is but little lesa than a crime. 
There were praotioally no buildings that afford a eervioeable know- 

ledge of the reaiating power of winforoed oonorets. Many of the 
buildinge new under way or reoently oompleted are of this kind, and 
i t  ie the judgment of oonservative engineers and builders that oo&enoe 
in thek ~tability against esrthquakee will not be m ; e P M .  In the 
past, severe shooke have o o o d  along the Sen Andreae fault, whioh 
traverses 8an Franoieoo, at intervals of thirty or forty years. I t  in 
mnmnable to aeeume that they will ooour elso in the future. 

In  oonolueion, a oontribution on the meohanice of building and of 
etruotural engineering may not be striotly l o g i d  in the pagee of the 
ffsographieal JourrmI, but i t  is a sort of knowledge that ehonld beoome 
as widely diffueed se po~eible. Ban Fnrnoisoo hae paid more than a 
quarter of a billion of dollars to obtain the knowledge taught by thia 
objeot leeson, and ehe ie willing that the reet of the world shall be a 
kindergarten olee0 to avail iteelf of the knowledge whioh ehe has 
obtained by experienoe. 

I 

THROUGH EASTERN TIBET AND KAM.* 
By Oaptsin P. K. KOZLOFF. 

On June 11 the caravan reoornmenoed ita march, accompanied by the Tangut 
guide, prooeeding up along the nullah toward~ the psa, which I had previouely 
reconnoitred, reachiig the summit without miahap by 9 am. A few momcmte 
before our arrival a becrr had paseed along the top of the ridge, and, evidently eoernt- 
ing ua on the b ~ ,  had rapidly hnrried off amongst the roohg On thin-our 
second-visit the paw received us with anything but hospitality. The rky was 
overcast, while grey dismal clouds, detaching themeelves from the higher wool- 
enveloped peake, at timea sprinkled the hi with thin snow. No voioes of bide 
could be heard in the cold air. The view to the south waa equally depressing, for 
we could scarcely make out even the whereaboute of the l h e ,  which had before 
seemed so clear ae to make ue think it wee at no great distance. 

* Continued from p. 415. 
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Demanding Into the valley, we pitohed anmp on the first graeey spot we came to, 
whioh, judging by the traoee of fires, had been fairly frequently visited by l d  
shikariee. The weather still continued to be bed, and a cold g u t y  wind brought 
home to one the full extent of the inolemenoy. Snow fell all night,, 80 that in the 
morning we found the ground oovered with a white mantle some 6 inchee deep. 
The thermometer fell to 'I0, and it aeemed like winter, but the sight of a dark 
mowleae trsct of country away to the south, near the Oring-Nor, aeaisted to 
alleviate our mieery. The cause of thin tract alone having esceped the wow was 
explained by our guide M follows: "This phenomenon is common to the winter 
ae well ss summer, and, according to old men, has been visible from immemorial 
timea, ever since the arrival there of a wonderful black fox." 

When the weather cleured we proceeded down the valley, steering for the 
neareat bey in the northern shore of the lake. The mow won melted, especially 
when the nun peeped out from behind the moving clouds. Nature again came to 
life, and larks, both lsrge and emall (Otocorya Elweai and Cahndrdlo t h h t a a ) ,  
flying from hillock to hillock, gladdened the air with the sweetnese of their mug. 
Having forded s muddy and dirty yellow stream, which in places left its flat flinty 
bed, we heatend saroaa a piece of dry wowlege ground. However, ss the lake 
WM &ill m e  dhtanoe off, and M we had to feed the starving animale and dry 
our tents, etc., now heavy with moieture, we retraced our footatepa to the stream 
whioh we had left, and pitched camp for the night. By ten o'clock the following 
morning, June 13, the white tents of the expedition were marking the source of 
the noted Cbinese river, or nthex its place of exit from the Oring-nor, whose 
grwny-blue wavea were noisily lapping its m d y  ~horea  On the afternoon 
of our arrival here we met a psrty of Tibetau of the N'golok tribe, consisting 
of four men, whom we received with the ueual hospitality. They told y that 
they were only the small advance-guad of a nnmeroue N'golok caravan, encamped 
on the north-weat shore of the neighbouring lake-the Tw-Knor. The number 
of them pilgrims, who were returning from L h  to the Yellow river, or Ma-chu, 
they plsced at 600 men, women, and children, who were divided into eighty 
fir* or group, under the command of one of their chiefe (Binchin-sham) with 
two thousand animals-bulb and ho-d emsll flocks of sheep, driven in 
the rear of eaoh of their echelons. To our other questions they either refused to 
reply or answered cautiouely, despite the generoue gifta we offered, and which they 
willingly accepted. The substance of our conversation both at  this snd at  mbag 
quent meetings with N'goloke wae briefly ss to the nature of the valley of the 
Yellow river to the eaet, their mode of life, and their internal administration. 
When we e x p d  a desire to prooeed along the valley of the Yellow river, and to 
become pmonally acquainted with the mode of living of theae independent 
Tibetans, they e x p d  the greatat diapleeenre, and endeavoured to change the 
conventation. 

When they came to our camp they:pretandd not to look at  our equipment and 
arms, endeavouring, evidently, to hide the natural ourioaity which them produoed. 
Noticing thb, we made a point of showing them our " three-line" rifie with its 
magazina " Although your n u m h  are few," said one of them, "no one b a r s d t s  
you ; your valuable rifle will slways protect you. The N'goloka can only get the 
better of you by atrategem and cunning. For inetance, having got into your 
camp in the guim of merchanb eelling eatablea, with a party of thirty men or 
so, and having, at a given signal, mddenly h w n  our swords a i d  fellen upon 
you, we could kill you all in a couple of minutee You cannot always wear your 
erme when out in the open valley." Afterwards, when they had been shown 
the latest thine in revolvere, they were still mom delighted, and remarked, The 

2 1p 2 
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Rwiana cue too w d  umed for mah a plan to come off. They would pull theen 
little gum out of their pocketa and Kill us  before any of us could do anything." 

I remember," continued one of them, " how we tried to fight mme men like 
you in the Amne-d~l, but nothing came of it, aeve that many of us were 
killed." * Hulloa, my friead," thought I, yon and I m old aquaintanom" 
And, interested with what he said, I &ed him where the men of whom he waa 
e p k i n g  had beem going. Without a moment's hesitation, he replied, "To the 
monastery of Rarchba-gomba, which they probably would have reached if one of 
their commanders or officiale had not lost his head, which waa the reason why 
tho Rueeiane were compelled to return to the Toeo-nor." t Thur ended the inter- 
view with the 6rat N'goloks whom wo met. 

On the way to the Oring-nor, and alm when cunped by ite chorea, we saw t h e ,  
prindpel N'golok caram on the m a d ,  moving by sections. I t  wan split up into 
families, the children, both big and little, being carried in open box- or b k e b  on 
either ride of the animals, while infante were carried in their mothers' boeop. 
l'heir household effects were carried on yaks. For two whole days the long string 
paesed within night of our camp, and while watching the maroh of thew wild hordeu, 
I waa forcibly reminded of anoient hietoy and its deecriptiom of tho incureions 
of the Huns, &the, and other nomadic ~(KXM into Europe. 

Judging that we should spend a considerable portion of the eummer in the bend 
of the upper Hoang-Ho, m aa to put in a lot of geographical, ethnographical, and 
natural history work, I made up my mind invariably to maintain friendly relstions 
with nornab, and in particular with the N'golob, with whom Rueaian expeditions 
had dresdy moat unfortunataly been oompelled to fight in mlfdafence. We were, 
eccordidgly, delighted at  meeting the N'gololu on their way home, under the l d u -  
abip of one of their principal men, and we hoped by friendlinew and getting to 
know each other m to @in their good will an to m r e  a llale conduct down the 
unknown uppar reaohw of the river. Ae eoon as we had pitched our camp by the 
lake on a nice piem of ground, which lent i W  edmirably to defaacg three of them 
arrived to visit ua An old man-a Mongol-N'golok $-who waa w b t m t  to 
Rinohin-sham, and two other Mongole, not counting some mven men who wm- 
poeed the former's eecort, wmtituted the m y .  Among the escort were wme 
fourteen-year-old lads, who tried to show off their &id1 with their weapons as well 
ae their horsemanship. The Mongol-N'goloks had long ago beoome tibetanid. 
They had intermarried with the N'goloks, spoke Tibetan fluently, and, to look at, 
had the name type of features M the Tibetane. After diemounting, these Mongol- 
N9goloke, though armed to the both, calmly walked into our camp, and only 
pmt& with their arms at  our request. Then, taking the mat usually m r v e d  for 
gueeta, after in a few words welcoming us, they anted who we were, and whither 
we wen, going ? I replied that we were Russiane, that we had come from a great 
distance, had made the acquaintance of many oountries and peoplee, and that we 
hoped soon also to be able to visit their land. And I added that we were, therefore, 
m a t  glad of thie opportunity of getting to know tho bmveet of the Tibetsn tribee, 
for whoee ohieftain we had brought aome h a n h  g i k  I hop," I concluded, 

that nothing will happen to prevent my maintaining good relatiom with your 
chieftain, and that guidea for our trip down the rivor Ma-ohu will not be refused 

He referred, evidently, to the atteok made by the N'golokr on Robomveky'r ex- 
pedition in the Amne-m.ohin mountaka 

t Roborovrky had s paralytia dm j u t  before the Wgoloka attacked na 
$ Them Mongol-Wgololrr, or Mongola of the Ya-oba, are divided into four 

-P. 
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. To thie the greybeud, without a moment's hmitsfion, and without even 
referring the matter to Binchin-aham, energetically replied, " Ee won't give you r 
guida I will let you know whether he will grant an interview to one of your 
rseietmta, both for the purpoee of receiving your preeents as well ss for pareonal 
convera8tion." 

After an hour's oonvemtion they got up to go, tasting, however, eome tea and 
rweeta before departing. 

The reply, which we so anxiously awaited, was eventually brought to ue by the 
same hoary-headed old diplomat, who announced hia m e q e  follows: "Our 
prince neither dednu your acquaintance nor your friendhip, and consequently 
deolinee to provide you with a guide. Acquaintmce with him and guides provided 
by him would not in any caue give Russians a eafe conduct, M an armed conejct 
might e d y  ensue between them and others not under hie immediate ruthority. 
A quarrel in more likely to ariee with the inhabitants of -pa under the other sir 
princes, for which Rinchin-aham might, if he had assisted you, be held mponaible. 
Only last year, 1899, on reoeiving information from Bining Fu of the intention of 
some Ruaeiane to enter our country, he began to collect his troops to oppoee them." 
I still tried to oonvince the ambawdor of our harmleasnew. I explained to him 
how in all my four journey$ when I had traversed many h d n  and met many 
people, I had been everywhere received in a hoepitable and friendly spirit, while 
here for the firat time I was meeting with dimurteey and hostility on the part of 
the N'goloks. 

But in ate of all my arguments, in spite of the fect that aRer the death in the 
pnwredhg year of his wife-the sister of the then Mg6n of Labran, who exercised 
a softening in0uemoe on her huebsnd,s ohamtar-~inchinshrm had sworn before 
the Dslai-Lama at Lhaea to refrain from killing, and had ordered those under him to 
return homo in a peaceful spirit, in spite of dl thin, he had no sooner reached hb 
native valleys and hiill4 so often m n d  with hlood, than hie deaire for peuw, had 
evaporated. Next morning the prince's searetary did not put in an appearance at 
our camp, which c a d  ua to indnlee in mournful reflection& for in his non- 
appesnrni we wsnt oompelled to reelthe ill-will of the ~ ' g ~ l o k s  towardo us, and 
to recognize the paaeibiity of a fight. Thus, nad to relate, we were unable to viait 
these particular nomads either on our journey south or on our return northwards 
to the Teaidam. But the fragments of information which we were able to gather 
by questioning various individual tribeamen and their neighbourn the inhabitante 
of Je-chu-Kava will not he found altogether eupertluoue, as they thmw a con- 
siderable amount of light upon that most interesting nationality, of which till 
a few yeam ago almost nothing wau known.* 

For how long the Wgolok tribe hrs been in existence ye were unable to 
ascertain. We were told that at one t i e  Lin-gesur or C)eeur-Khan had peseed 
through their conatry, and that in the dietant ages one of the Dalai-Lum~ had 
cursed them. He in also suppoeed to h.ve c u d  mother Tibetan tribe 3 the same 
1irne-a tribe living somewhere to the south near the Indian frontier--and for 
thin reason neither of these would acknowledge hi authority or accept hia bith 
(Buddhism). To this day the curse ia supposed to hang over the N'goloks, though 
they now are proteseedly Buddhieta They, however, do not acknowledgo the 

Ja-chu-ksva M the weetern portion of DCg6, one of the largeat dintricte in 
emtern Tibet, through whioh the expedition @ on returning to the T d h n  from 
the Lkhado dintriot. All the inhabitante of Ja-ohn-kava we no&, who lire in the 
upper Ja-ohu or Palm-tesyan, a tributary of the Blue river, and ere the N'goloh' 
nearert neighbow on the muth-we& 
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authority of the Dalai-Lama any more than that of Ohina. If they rob any one, 
or if some one s t .  their cattle, they assume the moet arrogant attitude in the 
subsequent negotiations, which they prefaoe by naying, "You cannot compars us 
N'goloks with other people. You "-to whatevor Tibetan they may be addressing- 
"obey the laws of atrangera, the lewd of the Dalai-Lamq of Ohina, and of any of 
your petty chiefs. You are afraid of every one ; to ewape punishment yon obey 
every one. And the m u l t  is that you are sfraid of everything. And not only you, 
but your fathers and grandfathers were tho name. We N'goloks, on tho other hand, 
have from time immemorial obeyed none but our own laws, none but our own 
conviotione. A N'golok ia born with a knowledge of his freedom, and with his 
mother'e milk imbibes somo acquaintance with his laws. They have never been 
altered. Almost in hia mother'e womb he learns to handle arma. Hi forbeam 
were warriors-were brave and fearleee men, even ae we today are their worthy 
descendants. To the advice of a etrsnger we will not hearken, nor will we obey 
ought but the voioe of that coneoience with which each N'golok enters the world. 
Thia ie why we have ever been free m now, and are the alsves of none-neither of 
Bogdokhan, nor of the Dalai-Lama. Our tribe, ia the most reepeatd and mighty 
in Tibet, and we rightly look down with contempt on both Chinaman and Tibetan." 

The fact that the N'goloke plunder the G B g h  and vanquish the troop of 
Bogdokan ia evidence that they really do not acknowledge the authority of either 
the Dalai-Lama or of China Five reincarnated followem of Daranata, proceeding 
towards Lheee with an escort of Manchurisns, were held up on the road and robbed 
by them, while most of the eecort were slain. Some of thew and the Mongol 
prince6 ecoompanying Daranata were actually obliged to return to the T W  
barefooted and hungry. Damnate himaelf euooeeded in -ping earlier. The 
N'golokn frequently wayley caravans of pilgrims on the r d  to Lhaerr and rob 
them of, m the mying goea, their last ehirta!' 

Aocording to the JkChu-Kava-itee, the N'goloks number more than 60,000 
fsmiliee, but we had no chance of teatiig the truth of what they said. Their 
etatement, a h ,  m to the strength of the N'golokn dwelling in the Archun d M o f  
on the bmh of the upper H m g  Ho, must also wait upon the future for oodrma- 
tion. The inhabitants of this h h u n  district, who oall themeelves N'golok-Amhun 
Kakeuma, are eaid to conaiat of about 26,800 familiea under mven leading 
chieftains. Of t h m ,  at  preeent the moet important in Norbudander, who wps the 
higheet in rank and poseeseed the greeteet authority after the well-known and 
powerful N'golok family of Kangren-sen, now extinct. The number of funilies in 
Norbu-dander'e own oamp Is 1000. In addition to thls, he has under hie command 
more than twenty other Camps, and as the strength of each ia oomputed ot 100 
families, they m u $  contain altogether about 2000 families. 

In the decegsed Kangren-een'e pereonal camp, which ueed to be considered the 
biggest, there are computed to be 11,000 families; but M his authority alao extended 
over fifteen other c a m p  containing 2000 families, he may be said to have had under 
him mme 13,000 families in all. Amongst tho fifteen camp wm the most western 
camp of the N'goloke, called Khowhi. We cam0 a m a s  it  on the march when near 
the river Serg-chu (a right-handed tributary of the upper Hoang Ho) on our return 
journey, and eetimated its rtrength at  600 familiea 

Third in-seniority of the wren chieftsine comes Kanauir-sen, who hne com~nand 
of 1300 families contained in thirteen camps, in addition to 1000 families in his own 
camp. Next Is Binchin-aham, with whom we are already acquainted. In addition 
t o  his own camp of 700 familiw, he has control over four other camp with about 
1600 families of Mongol-olob fiom the Koko-nor. Anchin-dopa, the fifth chieftain, 
has command of 1600 families, of which 1000 are in hi own camp snd 600 in six 
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additional camp. Buds-dander, the oixth, baa alm a camp of hie own with 1000 
families and fourteen other camp with 1400 families, i.e. a total of 2400. The 
w m t h  and laet of the principal oh ie f to i~  ia Bamam-bum. He haa 1500 families 
in hie own camp, and 800 familien in eight additional camps. Total under him 
2300 familien. From tbis it will be seen that there are altogether a total of some 
26,800 famillee under the command and jurisdiction of the mven principal N'golok 
ohiehain. 

But beeides these leading ohiefteine or prince, whom in importance and 
eignifictoce the N'gololu compere to the Tsin-tsaia of 8ining-Fu and Lheea, each 
camp is commanded by a &ndary chief, who is in fact a a m p  commandant. 
Their appointmento, like those of the prinoipal chieftains, are hereditary ; but all 
ohief tains, whether principal or eeoondary, reeerve to themaelves the right to d e c t  
and appoint their own aesistanta. Mattern of importance are decided in C O M O ~ ~  

by the neven prinoipal ohietr. The junior ohiefs, i.e. the commandant8, deal 
only with trivial questions, and report what they are unable to deal with to 
whichevsr of the mven they may be under. The four prinoipel chieftains- 
Norbu-dander, his brother, who now occupies Kahgrennen'e place, Kaneuir-sen, 
and R i h i i - s h a m - h a v e  exceedingly nice housee oloee to one another on the 
frontier of the agrioultural and the nomad population of the N'goloks of Archun. 
We were told that all neven ohiefteine insist on a very etrict etiquette being 
obeerved with regard to thammlves; none of their eubjecta being permitted to 
bother them on any unimportant matter, while no one is allowed to see 
them without previody aakiig for an interview, etc. They live either in 
their fine buildings of etone, clay, and wood, or else in ten& or in Mongol h u h  
oalled urgoe." Once %year srch of the camp mnda to i b  principal chief a valuable 
offering, but what it generally o o n l t r  of we were unable to anoertain. 

A third of the population of the Arohun district are tillers of the soil, and live 
year in and y e u  out on the banks of the Madhu, or Yellow river, extending aa far 
aa Buirchja-gomba. The remainder are alternately nomad ehepherdn and highway- 
men. A legend in told amongat the N'goloks, and d m  everywhere in Tibet, aa to the 
origin of their military spirit, and the r m n  for their suoceee in war or on pillaging 
expeditions. The story is that when journeying through Arcbun, Lin-geeur loet 
his wonderful knife, and marobed for it  without sucoeas, and it is to the presence 
of this knife in their country that the warlike ardour of the N'goloks ia tu thin day 
attributed. However, apart from thL, their continued n u m e ,  and the way in 
whioh they have been able to guard their riches, are a h  d b e d  to the saored 
mountains of Amnsmachin, otherwiee known Maohin-bnrnra. 'The latter is 
probably the real name of one of the higheat peaks in the eaatern part of the 
Ame-machii range, a peak which is wanhed by the river Ma-chu on three sides. 
It is exoeedingly high, and abounde with meesive glaciers, which in the sun or 
by moonlight are a moat beautiful and singular eight. In summer the N'goloke 
offer seorificcwr and hold services on the Machin-bumra, \\here are many d l  
monasteries. I t  ia held no saored that no N'golok will eat food either a t  home or 
on the march, or will net out on a raid, without previously ceeting aa an offering 
some portion of food towarde the mountain and muttering a prayer. 

Every N'golok ia a thief and robber; but they only steal from strangers, and 
never rob each other. If by any chance they do, the severest pnniehment ia 
inflicted upon them, even though the value of the article etolen be intinitesimal 
and the crime be committed many thousande of miles away. A thief caught in 
the act haa both hie eyes put out, hiis hande cut off, and the tendons of hie heels 
cut to prevent him walking. If a thief is d i i v e r e d  in camp, the camp commandant 
taken the criminal before hia senior chief. He himnelt-Mnot the power to punish 
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h i  A N'golok found harbouring or adst ing a thief is punished M if he himself 
were one. If i t  in known that a N'golok inhda lmving his home and jo i ig  
another tribe, he recreives the same awful puniehment an a thief. When atarting 
on a pillaging expedition, or to hold up some wretched travelled on the great 
&baa  -van road, they are not obliged to ask permisaion fmm their chief. Aud 
if the expedition fails, or a number of them are killed, he does not call them to 
account. If they return laden with the spoils and with cattle, etc., their chidbin, 
whether one of the seven or only a junior chief, is presented with the beet pony, a 
yak, or the best of the booty, though only a little may have boen mcursd. 

But to return to tbe interrupted story of the expedition. 
Soon after the laat of the N'goloka had pseeed onr camp the v d e y  of the Oring- 

nor wae deserted. Inatead of being alive with nomads, them prevailed that ax- 
o r d i i  s t i l l n a  noticeable in ao many pwta of Tibet, and the preaence of our tiny 
aolitary clamp among the mighty mountaim seemed a fsiry tala How well I 
remember ow camping-ground on the shorn of that beautiful lake no high among 
the lofty mountains-thoae dark blue or greenish waters with their edge a, prettily 
eoolloped out into beys by the steep high-banked promontories which here and there 
cut deep into the watery expnse l I oan see before me now the beautiful foam- 
flecked wavea weless ly  beating against the shorn with a monotonouely murring 
murmur, and the mirror-like tranapsrency of its mtem reflating the high bsnhs M 
well as the errant cloudlets gliding a m  the azure sky. 

We were compelled to double the number of men on duty at  night, to h e  to 
every one the full complement of cartridgee, i.e. a hundred, and to sleep without 
undressing, with our ri0m beeide na In addition to our Mongols, whoee sharp eyes 
were much more ueeful than gleeses for spotting the pr t ies  of N'golokn who drily 
watched us from the eastern heighta, two armed cossscks or grenadiem inPuiably 
escorted the cattle when put out to gme.  Taking ordinary precautions, h o m e r ,  
we ohen made axcuraions round about, hooting Merent  animals and birda, while 
thcee of us who were in oamp and not on duty spent their time &hirig. Them are 
an enormoun quantity of fish in theae lakes. Except by white-tdled englee, firh- 
hawks, cormorants, and gulls, these waters had apperently never him 5ahed, and 
our expert anglers were, in wneequaace, often rewarded with hugk begs. The 
luckieat of all in this respect wan Laduigin, who in about half an hour landed ten 
Schieopygopis thermalis, M. m h n t h u s ,  each weighing from 3 to 6 lbs. 
I often watched them in the wonderfully clear water. They were most intereating 
in their native element, and to me it was more enjoyable to m h h  than to catch 
them. Mwt 'of the 6ah and cud chewing mnmmnl. which we killed wem ahin 
purely for the purpoee of stocking our larder. 

We soon got to know the ground, ao I determined to push on with the m a p  
work and to collect information about the two lakes of the upper Hoang 110, which 
had been already visited by P jevahky when pawing along the eouthern side of this 
baaii Haviog cautioned the party to onr relatione with the numerous brigand 
tribe and ita proximity to us, I riaked leaving the camp for a few daya The 
personnel of my expedition ccmsieted of Kamakoff, two grenadiers, two cocada, and 
two natives-a Mongol and the Tangut. We all rode our poniee, the bPggege being 

On arriving at the lake we pitched camp on the left bank of the Ma'ohu, where 
it  rune out of the lake. On the departure of the N'goloks we moved e o r o ~  to the 
right bank, oppoaite our former oamp. Part of the baggage wan taken aonm in our 
boat, the remainder being brought aom by the animal8 through a ford lower down, 
where an inland divides the stream into two broed ohannela. Besides being more 
ieolated, t h b  bank appeared to ne more oonvenient. beoanre of i$ exoellent grazing-land 
both by the edge of the water as well as on the higher ground along the eartern shore. 
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carried on oamek I p u r p l y  took this number, M it eaabled ua to split up into 
two independent parties. The object of the trip wan to sketch and examine the 
weetern shore of-the Odng-nor, as well as the s t k m  flowing from the aouth-east 
comer of the upper lake into the south-west wrner of the lower. Kamakoffs work 
wan in prolongation of mine, is. to go round the Jaring-nor (or Tearing-nor) lake, 
from where thia stream runs out of it, up along the eastern and northern ahores to 
where the Boloma or upper Hoang Ho runs into it, noon after its rim on the " Starry 
steppe of Odon-tala We were both s u d u l .  I returned to camp on the 
fourth and Kaznekoff on the eeventh day. After our return we were fortonately 
able to fix astronomically the geographical latitude of the point whence the Yellow 
river flom out of the Oring-nor. 

The laLee of the upper Hoang Ho, the Oring-nor and the Jaring-nor, according 
to most Mongolq or the Tearu+nor (the lake of clear water) and the Tsake-nor (the 
khe  of transparent oh&), M the Toaidam Mongols call them waterq are known to 
tbe n-t Tibetan an the Twkhnor and the T ~ k h c h a r ,  and to ua R d a n s  as 
Lake Rueeian and Lake Expedition, the names given to them by Prjevalaky. Both 
these freeh-water besins, whioh are only eepamted from each other by a hilly 
iethmue eome 10 vereta broad, are 13,900 feet above the a m  The a t e m ,  or Lake 
Russian, is about 120 verata in drcumfertmce tuxording to ita bank meaeuremeotu, 
while Lake Expedition meaeures acarcely 100 versb. Both are bounded by high 
rocky shcnee, whioh in plaoea take the form of narrow promontoriee cutting into the 
water. The rocks are generally compoeed of clay sandstone akin to clayquartz 
whist, and here and there of limestone, though we found in the north-western 
oorner of the upper lake large piecta and rocks of granite. The bap are separated 
from the principal or running waters of the besins by Bat n e c b  of land or b t h m m  
whioh mparate little lakw generally of salt water. There are ialande in both. 
Judging Irom the lownese of the water, and the erse with which shoals can be seen 
on a clew day, the upper lake in shallow, especially on the weetern side, where 
islands jut out of the water M if no part of the promontolien of whioh they ral ly  
form the en&. Between these promontoriee and inlands, as a h  acmes the lake on 
the southern ohore, wild yaks aan often be sesn wading when wishing to avoid the 
long airmitous round by land. The lower lake is rather deep. '- According to 
meeeurem~nta token by Ladnigin along ita longer axia, it wan 16 eajens deep at  a 
distance of 10 vents south of the point where the Yellow river flows out. On 
the 23rd the temperatwe at the bottom (7&8 to 8O.2) was a little lower than on 
the surface ( 8 O 7  to 12O.1). 

The colour of these clear watem wan greenish-blue or dark steel, varying accord- 
ing to the light and the olouda When there was a south wind the waves on the 
lower lake aesnmed massive proportione, and mado an impoeing noise beeting 
against the shorer These, aa well aa the bottom, were Binty, although at the 
deepest part of Lake Buesian there is a quantity of red slime, i n  whioh, according 
to K. C. Merejkovaky, there were numemue different well-known &tome. The 
breakers washed up a quantity of seaweed, which formed quite a high wall along the 
shore of the upper lake. Both lakes are wnnected by a stream of running water, 
which flows, as has been remarked before, into the south- wed comer of the lower 
lake. It is about 15 vents in length, nnd h~ a width varying from 16 najens to as 
muoh as 60 oajenq in placee where it  splits up into a network of brancher Where 
it han only a eingle channel the breadth does not e x 4  80 sajene. During our 
stay the water wan yellowish, and drsined off rapidly into the lowlying marshy 
shores, the muddy culour intermingling with the water in the lake. Red dime was 
plentiful, and the water WM in consequence shallow and full of weeds. Our 
collection of 6sh was onriched during our stay here by the followbg speaimene: 
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Pldyphclrodon bzfrmnw, Qymnoyprb Isptoccphdw, N&ilua &liatka, 3. 
Kungea~anw, N. robwtus. 

The littoral is generally hilly save for two fU, b r d  valleye cloeing in on the 
northern ahore of the upper lake, aad diacloeing to the north a view of the d h n C  
chsins of mountaim, the Munku-h to-u la  and Khatuin Khara. The lower lake is 
open on its north and south-western sidee. The stream Jaghuin-go1 aad Batboynik 
(brigand) add to the running waters, or mom properly to the adjaaent a m p ,  by 
flowing into it from the south. The more northern stream which osn be mea on 
old maps, forcing its way through a hiiy neck of land of &t wid aplitq in 
reality does not d t .  Vegetation in the sense of pasture is plentiful along the 
&om, and animal life ia vieible on every eide. During my trip round the shore I 
h o t  eight beara, one of them a ehsbear with two cubs, while K d o E  killed an 
enormoua old one. Of maller animal8 we secured two specirnena for the oolleotion, 
a marmot and a Cmw Eckloni. Whiie camped here the weather was remarkable for  
the cloudineea of the nky aud the quantity of atmospherio deposib whioh visited us 
in the shape of hail, enow, or rain. When the sun shone its rays were notioerbly 
warm, eepecially in the absence of wind ; but breacee blew daily, urnally in a north- 
bsouth  direction. The atmoephere wee very traneparent. 

Ivanoff, scoompanied by three of the natives, left ua on June 26 to return to 
the Toaidam. He took with him the boat, aa well ee our poet for Russia and the 
collection of skins, etc., etc., which we had a m d  among the hills. Having seen 
him safely off upon his return journey, we commenoed to make our preperation for 
the onward march, not eaetwarde as before, but southwarde into Kam. On the 
night of June 26, the evening before we left, a tremendous thundmtorm came from 
the south-west. O d o n a l  and deafening c l a p  of thunder shook the air. Streah 
of fiery lightning snaked fanteatically through the inky darknew of the night, 
at timeu brilliantly lighting up the wide expanm of water in the lake. The 
tow* foam-bokd breakers, chaeing one another in vain hot heete, danhed 
noinily against the irreaponeive ahore. And no it continued all night long, mve 
that a heavy wowstorm joined the frenzied elemente, covering the djacant hills 
with a white ehroud. At sunrise all was still, except the majh io  w.tsn fretting, 
blustering, and vainly raging. Having forded the Hoeng Ho below where 
it  ieaues from Lake Ruseian, the oaravan bore muth-west along the isthmus, 
behind which wee hidden the weetern or upper lake. We revelled daily in the 
beautiful view on the eastern lake, more especially when we had to climb over high- 
lying ground abounding in grasay vegetation. What with fish jumping in the 
water, cormoranb swimming about, to my nothing of gulls, white-Wed eagles, 
etc., etc., we ran no risk of being dull or requiring amusement on the road. Partiea 
of N'goloka were constantly watching ue, ehowing themdvee nometimen close end 
sometimes at  a dietance. Dadai a m d  us by telling fortunee-telling our d, 
for instance, that some N'goloke would m n  come into eight, that a khninik would 
fall sick, or that on the following day the chief of the perty would kill a bear. 
On the fourth day wo crossed a tributary of the Jaghin-gol, and after presing 
the memorable spot where the N'goloke mado their first attack on the expedition of 
my never-bbe-forgotten teenher, we pitched camp 

After leaving the lakeg we proceeded up the Jaghin-gol, every now and again 
crossing from one bank to the other. During its cotuse this stream irr in no way 
inferior to the newly risen Hoyg-Ho, which it joina aa the latter emerges h m  the 
upper lake. Including ita bends and curvee i t  is about 160 verata in length. High 

Two Tesidam Mongole and the Tangat guide, who wan to leave them in the lower 
part of the Alyk-noring-gol. 
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up it follows .n easterly dimtion, but lower down it inchea to the north-east. In 
places it flows through valleys snd breaks up into branches, while in others it is 
~queezed into a narrow bed by overhanging banks and ridgee, which clw in on it 
with their sandatone rocks. Where narrowed by the hills ita watern bowl madly 
onwards, and tho stream is quite unfordablo, but where it  widem out the depth doea 
not exceed 3 or 4 feet. In  the reiny seeeon the water is twice as high, and, 
leaving the river-bed, overflows the banks on to the adjacent lowlying ground. 
Like the valley of the upper Hoang Ho, that of the Jaghiin-go1 waa covered with 
feather grass (Stipa orimtalis), similar to the bristlea of a beautiful brash, amongst 
which muld be eeen the Pp.pswa2akit.a tangutim already flowering. In b d e r  
parts tbere were considerable stripe of Cobrda thibetica, a characteristic attribute 
of Tibetan plateaus. Lower down and along the sides waa the lychnis, Adonis 
amrulea, euphorbii setragalus, with beautiful violet flowers, and occasionally the 
hedymrium. But more lovely than anything elae were the magnificent pink 
flowern of the Inmrvillea compodcc. On the hills were dwarf gentians, blue and 
white, straw-coloured pedicularia, large dandelion, and amongst the rocks the fern- 
like Potcntilla fnctic[~o, and many other plants. The mammals in these parte 
were the some M in the other hilla, the only differenoe being the quantity of this 
or that species. We saw more herds of wild yaks than any other animal in thin 
locality, and we killed a number of them for the larder. 

Thoee who are travelling in Tibet for the first time, as well aa old hand4 find it  
very difficult not to spend much of their time studying animal life and to be con- 
tiuunlly shooting. Wild yaks d o r d  the most enjoyable sport. I should mention 
that the large h e r b  are much harder h approaoh than single h t e  or small groups 
of them. The largest bulls seldom travel with the big herda, generally keeping to 
themaelvea. If one wiehea to kill the young ones, one should follow a herd and 
pick one's shot. The big old bulb are to be found only in the dark nullahs. 
Shooting yahs, in fact, is little different to shooting any other animab, but, inde  
pendent of the numbers of animals in the neighbourhood, sport requtee both time 
m d  knowledge, or what sportamen call skill, and climbing the hilb requim 
strength and endurance. Owing to the quantity of work which there always WM 

in camp, I pereonally rarely went out shooting, mve when we were making a pro- 
longed halt, aa in (lpn-su or Kam, and accordingly when an interesting animal in 
the shape of a bear or a yak came close to our camp, or near us on the morning's 
march, I never m i d  an opportunity of shooting i t  Before entering the Jaghin- 
go1 valley we had seen a number of wild yahs, but only at  such a distance aa 
to make it imposeible to go after them, and we were dl most anxiou to try the 
destructive power of our new " three-line " rifles on this the biggest of the animals 
in Tibet. The Jaghin-go1 valley, where we were more than ever in need of meat, 
end where we saw more wild yaks than ever, seemed to give each of ue a chance 
of firing at, if we did not k i i  the " bukhu-guresu," ae i t  is called by the Mongola. 

One early morning, soon after entering the valley, when the caravan wan on the 
march and ekirting some high hills, which fell away in numeroue spurn, I suddenly 
came on a group of wild yaks on the slope of one of these spurs. Ehving ecented 
us, the h t s  became alarmed and quietly began to move off, but one old bull 
quickly turned in our direotion, and, after advancing a few steps, stopped, appar- 
ently undecided aa to what to do. We could see a t  once, from the fighting way in 
which he carried his head, from the glint of hie eye, and from the way he r a i d  his 
ahaggy tail, that he waa angry and meant war. Slipping off my pony, I went 
down on my knee and opened fire on. the great brute. The fourth h o t  brought him 
down, rolling over on the dope. After a minute or 8o he r a i d  himself up on his fore 
legs, but hie hind querters dragged behind him, as hia spine wss broken. Though 
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helpla ,  the huge brute was mad with rage. Hb blood-shot eyes rolled round, hi 
fore legs pawed the ground, and, moving his head, he looked am if he meant aharging 
and crnehing us with hie d v e  carcase. But he w a ~  mortally wounded, and, to 
put an end to his suffering, I again fired at him. I t ,  took three more bullets before 
he fell and breathed his hat. The destructive dect on animale of the new a- 
line" rifie is wonderful. The bullet breaks up bones to small pieces, team through 
muscle and membrane, and the more compaot they are the g m a k  t.he penetrating 
effect. We calculated that, as regarda deathdealing capsbilitiea, five or nix of ib 
bulleta were equal to ten of the Berdan rifle. 

In addition to wild yaks, quantities of koulans were seen in the Jaghin valley, 
as well ae a number of antelope, which appeared generally to fall a prey to the walf. 
Tibetan bean were to be found wherever the Lagomye ladacmsir lived, and our 
collection WM enriched by the skim of many of these auimak-akim of all k x  and 
shades of wlour from light to dark, and we seldom found such a variety among 
other animals. 

It rained continuously during the time we were in this valley, stopping only 
oocasionally in the moruing, when the caravan had to do its usual long msrch 
of perhaps 16 Vera& At night or towards morning the tempemtnre utaed to drop 
to 3O.8 below zero, and hoar-frost corered the ground. 

I t  is wonderful to what extremes of olimata planb are irnperkious in their struggle 
for existace. With the rim of temperature by day they open out. At night, and 
in cold weather generally, they teem to go to BIWF. I t  ir diioult to believe thst in 
a valley of north-east Tibet, on the name day in June, and in the name pleoe, 
tnvellem can EW winter all uonnd, and yet in the middle of the name day, or 
perhapa a little later, they can look on a summer scene, Snow which U s  at  night 
paralyees vegetable and animal life for some hours. .The ground is covered with 
mow ; creeping thing8 hide in their burrowe. Jays and 5 c h m  ( P p g i h d ~  rup- 
collie and Onychph Taizanow8kii) are not to be seen. One hears neither the 
voices of larkn nor the humming of insecte, aa if everything had dispppeared-lmd 
died. But the moment the warm sun begins to peep through the oloude, the snow 
mtlte, green patches little by little begin to appear, planta raise their h d - a n d  
their flowers open'; creeping thing come out of their holm, finches and jays fly 
out, beetlee, bumble-bees, and other ineecta crawl forth, and, in a word, nature 
coma to life again. The medinm-sized and large mammala in the Tibetan hills are 
sdcient ly protected from climcrtic discomforts by thick long wool. Thie is 
eepecially noticeable :among the largeat animaln-the wild yak, for innttu~oe, whicb 
has on its belly a mass of Baggy hair which with t h w  eort of b w b  mmes 
the purpose of bedding or a rug. 

During the rainy season, or it would be more correct to my the rainy and 
snowy mason, our tents, felt, and baggage generally got soaked through and through 
with the damp, the surface of the ground was greasy mud, and our boob m n  wore 
out. The lower r a n b  of our pnrty, in particular, had a vety rough time of it, and 
the worst dutiea were those of escorting the animsla while graeing, or of cooking, 
and of the men on duty at  night. Cooking the early morning tea wae one of 
the most distasteful and diffioult jobs, for the efforts of both relieh were required 
in order to get the kettle or teapot to bod on the wet yakdung fuel. The k t  
relief did his beet to dry the fuel, while the other busied himeelf coniinually with 
the bellows, trying to keep the fire up. But, ae the most important and dangerow 
hour for a sentry is early dawn, when Tibetank, like all other Central Aaian tribee, 

4 By night our sentriee wore divided into tworoliefs. The flrat relief till midnight, 
the w n d  till dawn, when we d y  struck a m p .  
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attmk, them waa generally anothm of us awake to a d s t  in boiling the tea, namely, 
one of the non-oommiseioned officers, Teleshoff or Jarkoy. The reader oan imagine 
what difficulties we experienced in this wmther with the natural history collection, 
especially with the plants, which require dry, fine weather. Our arms rusted badly, 
and required constant cleaning and attation. 

One of the tributaries on the right bank of the upper Jaghiu-go1 brought us out 
on to a soft grasey p, called the Chjabu-vrun, which is 16,270 feet above the sen. 
This ridge is celled the waterehed of the Yellow and Blue rivers, whence to the 
north and west the hilh of Tibet fall away in huge undulations. To the south the 
contra~t is very great. There one eow suoceasions of deep nullahs, while in 
the distance the proudly towering peaks of the enowy Hatu-ohn formed a perfect 
picture against the blue baokground of the heavens. No sooner had we crossed 
into the beain of the Blue river than Nature eeemed literally to fawn upon us. 
The climstio discomforts which we had so lately endured became a thing of the 
pest. Every day, as we descended dong the nullah, the weather became milder, 
and the general view of the country wm a pleasant relief to the eyee. Our 
herbarium and ontomological collection grew apax, for everywhere around us the 
ground wae carpeted with variegated plantp, above which butterflies (Pamaaius) 
fluttered, and from flower to flower of whioh flew bees, wasp, bumble-bees, and 
many other inaecta, disturbing the silence with their humming. In the noieily 
tumbling transparent waters of the brooks were fbh-aphua (Nemachilus bombi- 
f i n s )  and Scniwpygopais t h d G ,  while in the hil!y glad- close to the banks 
we dimovered an i n t e d n g  new speoies of Miorotw Kaznarkouri. But the large 
mammds common to the mountains eeemed tor have dieappe~red+queeeed out, in 
fact, by man, the northern l'ibetan, whom we were soon to meet. The first inhabi- 
b b  of the country whom we encountered along the banhe of the Khi-ohu stream 
mere northern Tibetrns of Namtso's oamp, who had previously heard from Bining F a  
of our probable entry into their country. As eoon, therefore, aa the sons of the abent  
old chieftain learned of our arrival, they ceased reviewing the warlike prepamtione 
of their subjeota and galloped to our camp to meet uq  accompanied by Badmajapoff 
and Wai, whom we had sent to them, and by m y  of their fully armed wamors. 
It did not take us long to make their acquaintance and to establbh friendly 
relations. The eldest son of the "bey-khu," in his father's abeence, apologized 
profuaaly for not meeting us on the top of the paw, but excused himmlf by eaying 
that he had not heard of our arrival. Both sons, ard especially the elder, seemed 
extremely partial to alcohol, and willingly drank the brandy and vodka which we 
offered them. I t  was late in the evening ere they took their departure to their 
tents, some 6 vemb lower down the nullah, previously promidug to meet us early 
next morning near their camp, to prepare an open piece of ground for our tents, and 
to allow ue the use of their father's grazing-grounds. 

They were true to their worda We were met next day near their father's 
camp by the elder wn, looking rather the w m  for hie strong refreshment of the 
previous night, and we pitched our a m p  hard by. The broad nullah wm capable 
of accommodating many people. Everywhere, both up and down stream, the place 
was black with ten@ and on the ontekirta were numerous her& of domeetio y h ,  
sheep, and other cattle belonging to the chief. Here and there rode lightly armed - horwmeo, or there patwed a carevan of yab ,  laden with the household gocub 
of nomade changing ground. OcuaionaUy mendicant wundering l a m  peseed and 
pitched camp, their white tents standing out sharply against the othera, showing 
olearly to whom they belonged, who the owner wae, and why he had come. Tbe 
m d  of tambourines, homn, and penicils were often to be heard in thew moving 
chapelg especially in the evenings. 



That day, July 16, we were making a halt, 5 a k d  and I, socampied by 
Badmajapoff and Dadai aa interpretera, and guided by the chief's elder son, eet out 
to call at the h o w  of their abaent hther. Entering the large, roomy, and c o d o r t -  
able tent, which wee divided into two parta, one reaerwd for the gueeta, and one 
occopied by the women and houaehold acceaaoriea, we took oar places. Oppoeite us 
smoked a huge fireplace, with projecting aides, on which were aome eight copper 
or iron pots of different calibre. The cook and miatrtrss were buaily occupieda t  
the fireplace. They were wieted by the latter'a young daughter, whilst a sawant 
waa making butter in aome large tube. Bfter the well-known o r d i i  welmme, 
we were offered taa and " jnma," and, afterwards, liberal portions of mutton f r o m  
a sheep which had been especially killed in our honour. The eldest oon of the 

bey-khu " waited upon myeelf and my aadhnt, while hie. aeoretary attended to 
the wanta of our interpretere. Neither the mietreae of the eetabliihment nor her 
daughter stopped looking s t  38 from the moment of our entry till our departum, 
Having tendered our thanks for their hospitality, we took our leave, but not 
before the eldest eon presented ua with a fox and other gifts usually offered to an 
honoured guest. 

(To be mntinued.) 

STEREO-PHOTO SURVEYING.' 
By F. VIVIAN THOMPSON, Lieut. R.E. 

L TEE O B J B ~  AND UBW OF PEOTOOBAPHIO S W V E Y ~ Q .  
THE object of photographio surveying is to map the detail of a triangulated arm a t  
a minimum expenditure of time and labour in the field, and at  a total cost ao fw 
below that involved in planetabling aa to warrant the eacrifice of tbat high degree 
of accuracy attainable in good plane-tabling. From this it  might appear that photo- 
graphic surveying is neceaearily lean accurate than plane-tabling. Thie in not the  
case ; but, to attain the aame degree of accuracy in detail, ~o many platea would, in  

' certain cleeaes of country, be required, and the plotting would be so tedioua, that the  
photographic method might be lesa economical than plane-tabling. 

One of the chief reaaona why photographic surveying has not proved more 
popular in the p t  is that the method has been wrongly applied, and attempts made 
to compete with the plane-table or the chain in large-acale work. The economid 
advantages of the photographic method over plane-tabling incn#ree as the d e  of 
the map decreases, rmd as the ruggedness and general eteepnese of the country 
increases. These two conditions, viz. soale and nature of the country, munt be care- 
fully considered before a photographic survey ia embarked upon. Atmospheric con- 
dition~ require leaa coneideration, the balance being slightly in favour of photographic 
surveyiog in moat countrieo, if a atereoecopio method is employed. Generally 
speaking, a small-male contoured map in mountainous country of 2 inches to 1 mile 
or under, and of eufficient accuraoy for all ordinary purpoaee (military operations in- 
cluded), would be moat economioally turned out by a photographic method. The time 
occupied would vary from one-5fth to one-tenth of the time occupied in plane-tabling 
the same ares, and the c a t  would vary in approximately the eame proportion. 

Plane-tabling ia neoeenarily slow, but thorough. To compete with the camera 
the plane-tabler muat hurry, and hurried plane-tabling could not compare with the 
work plotted from photographs. In very hilly and precipitous country evergthing 
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is in favour of the camem, and here the d m  of .ccumcy would differ very 
slightly. In many large tracts of country financial considerations render a detai led 
plane-table m y  out of the question, whilst political or natural considerations m y  
render it unneceasay ; but in moat c a m  a d l - d e  contoured map b desirable, 
and in such cseee the photographic method in the most emnomid way of o h b b g  it. 

Other cheap methbds have been tried, such M oombiied reconnaimance &edAee 
executed with planetable or sketching-board, and piead together by m m  of a 
graphic triangulation or other makeehift. In m y  caw a photographic eprrey, 
run cumcurrently with a rapid triangulation, would probably have proved Iese 
ooetly and have given a more eatinfactory rwult. The e photographic method 
should prove particularly useful in exploration work, nilway reconnaieaance, 
colonial and frontier surveys on Bosles of 2 inohm to 1 mile md under. 

The photographic work to be done in the field has been made quite syattrmotic, 
and requirea very little &ill; no focuneing b required, and each expowre in 
determined by means of an aotinometer. Development of plates is camed out 
by time. I t  ehould be easily mastered by any rnrveyor after a few weehe' 
practice. For the use of travellern and explorers the method is peculiarly mitable, 
BB no technical knowledge of surveying is required, and any one with a fair eye 
for cowtry oould expose platea from which reenlta could afterwards be plotted 
equal in value to a standard of plane-tabling which it might take him many y m '  
training to attain. Another great advantsge from the explorer's point of view is 
the mall  amount of time occupied in taking the views, and the exbuive tracta 
of distant country that can be swept in from a single station. By nsing a anitable 
combination of lsnq colour screens, and plate, any dishnt point which can be men 
with the naked eye can afterwards be plotted from the resulting negativeu In 
thii way the phatogrrpber knows exactly how much detail he may axpeot to obtain 
in the' plotted results. 

The feasibility of eaonomid photognphic sorveying is entirely due to the state 
of peirfection which the manufacture of orthochromatic platea and wlour ecreene hr r  
resohed during the laat few yearn. B. J. E d d ' s  medium iaochromatia plates 
were naed in the Cumberland work, and are dso ured in Canadian surveys. The 
amount of detail, sharpness, ud contraet compnred with that obtainable on pn 
ordinary dry plate is almost incredible. The results are too bright and the con- 
too great to give an artistic dect,  and for this reason orthochromatic platea and 
d e w  orange m n s  are seldom applied to landscape work in ordinary photogrrphy. 
Hence littlo is known of its capabilities. Climatic effecta on modern orthoduomatic 
platee are reduced to a minimum with ordinary care in packing, 

Fiw. 2 to 6 show four reprodnct:ons, each of which ia one of a pair of stcweo- 
-pic vie~employed in plotting the map of the oonntry south of Keswick (see 
pp. 638, 539). Contact transparencia were need, and naturally gave much mom 
detail when magnified six times than aan be seen in these reproduction& 

A g m t  amount of time and money ia spent each jeaf by explorere and otherr 
in taking photographe of unmapped country. With a very little extra expenditure 
in time and still leee in money, better viewe might be obtsined, and, in addition, 
the material for a antonred map of all the country appearing in each view, 
probably several square milea in extent, wuld be made available, and thii without 
moving more than a hundred @a Unique opportunities are prohably m i d  in 
this way. The camera outfit would ooet no more than an upto-data Reflex 
camera ; the additional weight would be small. Some centrcil organization at home 
would be required for plotting the resulta This could be done economically by a 
plotter and plottiog machine attached to any existing photographic eatabliehment, 
where plates could be developed and transparencies prepared. 



STEREO-PHOTO BUBVEYINO. 

The method of photographic surveying employed hitherto has in most canes 
been identical with, or some slight modification of, the method employed by the 
Canadiau in the Dominion Lends Survey, and described at length in Photographic 
Surveying,' by E. Deville, Surveyor-General of Dominion Lnda (1896). 

Theoretically, the accuracy of the Cenadii method is considerable, but aa the 
method is one baaed on interntione, each point, before it can be plotted, muet be 
identified in at leest two viewa taken from points a considerable distance apart.. This 
neaasitata either much forethought in the field, or a prohibitive expenditure 
in plateu and time. The identification of similar points and the subsequent 
plotting are mwt tedionn In 8pite, however, of these difficulties and the 
high etendard of training required for the economical selection of viowa in the 
field, the Canadian Government hPe turned out admirable map  of the Rocky 
mountains by this method. It is eetimatqd that the coet of a photographic survey 
under their conditions is leea than one-third the cost which would be incurred in 
plane-tabling the esme area. 

Thb method was firet worked out on a practical basLa by Dr. Pulfrich in 1903, 
but waa mggeeted by Captain E. Deville &me years previouely (vids !&am- 
d ionr  of Royd Bocidy of Cam&, 2nd series, 1902-03, vol. 8, sect. III., On 
the Uee of the Wheatstone S t e m p  in Photographic Surveying," E. Deville ; 
also Dr. 0. Pullrich, " h e r  eine neue Art der Herstellung topographischer 
K h n  und Uber einen hierfilr htimmten Stereo phigraphen," Zeikhrift fiir 
Inrt-ndc, Heft 6 (Mai), 1903, xxiii. Jahrg.). Concurrently with 
Dr. Wrich,  who is a member of the scientific staff of the Carl h i m  Works, 
Jena, Mr. H. Q. Fourcade hes been working in South Africa at a mdificrrtion of 
the m e  principle (vide J d  4 the Institute of Land 8urwyon of the 
!hnrvod, No. 8, voL 1,1907). 

In outline, the stereoscopic method coneista in taking photograph in pairs, in 
the same vertical plane, at a measured distance apart, and viewing these negativee, 
or poaitive transparencies made from them, in a special form of stereoscope. The 
eyepieces of the atereowope are provided with exactly similar indices, which can 
be made to combine stereompically with any given point in the view by increasing 
or decreasing tho distance between the elides holding the photographe. The amount 
of separation required for s t e m p i c  wmbiiation is a meaaure of the range of the 
point from the plane in which the plat- were ex& and can be read on a suitable 
scale. b imuth  and elevation or depmmion can also be read from tacales on the 
instnunent, thue completaly fixing any desired point in the viow. 

The following is a brief explanation of the method :- 
In the firat place, the photographs of the m t r y  to* mapped muet be taken 

in pain, so that they may be viewed in the stereoecope, which b a part of the 
plotting apparatus. The ordinary stemempic prints seen are, of wnrse, taken 
in a camera provided with lenses mounted 2i inches apart, whioh ie the normal 
interoculer d i c e  of the human eyes. Consequently, objects situated more tban 
a few hundred yarda distant do not stand out in relief. 

In photo surveying, where ranges of sereral milea may be required, a much 
greater range of d i d  effect b necessary. Thb is obtained by taking the two viewa 
fnnn pointa, my, 300 feet apart. The d e c t  seen in the stereoecop is precisery that 
which would be seen by an individual whoae eyes were 300 feet aprt ,  and is 1440 
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timm the relief e 5 d  man by tha n o d  eym. The d b h m  b s t m ,  the two 
view pointa is d l e d  the stereoscopic bwe." 

In order that scarab memuemate may be made from the pl.teq it ia -tkl 
that the two phtea ahodd be exposed in preoisely the aame veotical pkne. Both 
viemi sre taken with the same camera Fig. 6 show6 the arrangemat employed. 

A ie the lefthsnd p l t i on  of the camerg L b the lens, 4 ia a mil tehoope 
p d e d  with o m  hairq md mounted in Y on the upper surfroe of the 
mmem The Y beuings are d d l y  mnhed and mt m that the line joining 
the Y r  is &el to the axL of the lens. The telempe ia collhted, md ccm 
be r e v d  in ib besringg B L a metal pleb (sighting phb)  provided with a 
s n d  metd upright rod right, K, about 6 inohm high and qnsrter inoh dismeter, 
peinted white on the lower hdf and bhck on the uppez half. g and h are lade, 
urd so adjusted re to exsofly cornpond with the levelm c snd d on the cunem; 
consequently, if the amem and sighting plate .rq levelled snd intembmged no 
further adjuetment for level ia necesauy. 

1x1 cietting up in the field the following prooednrs WM sdopted :- 
1. Set up -era at left ahtion and direot it to include the rim required 

(angle of view marked by dghting linea on upper surf808 of camen). 
2. Attsoh t e lmpe  and direot *t, who h~ fixed sighting plate on to 

m n d  tripod 200 or 300 feet away, till he is approximrbly on the 
oonwt slignmcmt 

8. Complete levelling of ounm and dghting p b ,  and bring arose a i m  of 
telempe on to dghting rod by dow-motion wrew. 

4. Make cuposurs. 
S.'_Intemhrnge oamem and sighting plate, reversing telescope in ib b d n g a  

to dimbate collimstion in eetting of the Y'R 
6. Bring orom w k  on to sighting rod by slow-motion acrew. 
7. Make recond expoeun* 

The tirne'taken in setting up, exposing, and poking up again varia from 
fifteen to twenty minutee under favoumble oonditiom, and provided the base has 
not to be m e a e d  

The m~~bummmt of the bwe, which would be done by a mbtenee method or 
by s stretahed i n w  wire, would only occupy a few extrs minute, M no high 
degree of accuracy is essential, an error of & being edmieaible in tm$l-scale work, 
TheItwo view point8 need not be at the wme elev#tion, 
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O,, Q are the two podtionn of the mm, eeperoted by the known dbt.nce 
I 

L,L, whioh ie the stereosoopio b" Thd axea NIXl, N,X, are exactly parallel.' 

Geomctr~ca/ exp/anation o f  the method 

P in my  distant point in the view. Images of P will be formed at P, end P, on 
the negative8 N, and I?,. 
Then by similar trianglw- 

focal length 4 stereoscopic bane 
Or 'lN1 - PsNa = projection of range on axis of lens 

Now, PINl and P,N, can be meesured on the negatives (PINl - P,N, ie called 
the l1 parallax" of the point P), therefore the position of P is determined. Bimi- 
larly, by mmuring the dietance of P above or below the horiGon line on the 
negative (my h), and knowing the projection of the range of P on axis of lens 

R x h  (my R), the haight of P above or below the camera rtation = - f 
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For mvenisace dl msrsurements are made with rapsot to the left-- 
camera station. 

In practice thaw three meeeurementa for- 
(I) Parellax, 
(2) himuth,  
(3) Elevation or deprdon 

are reduoed in the recently designed stereo-plotter to a eingle d g ,  via 
py&x. Azimuth and elevation or depmion are automatically indicated. 

Measurement 6 y Stereoscopic vision. 

Fig. 8 shows the position on the platee of the point P in Fig. 7. 
The four triangular reference marhe on w h  plate are imprinted by projdhxm 

on the ineide of the camere. The plate is preeeed against them d w  expure, 
and since they are accurately set in the focal plane of the lens, all p h h  are 
exposed and marked in exactly the same relative position, and no focudng is 
required. 

If we can meeaure P,N, - P,N,, we have a measure of the distance of P from 
the plane of the plates, This measurement ln dected by meens of the stemmmp, 
in the eye-pieoee El, E, of which are indim or marks, I, I, made e&ly Mi in 
appeerance. 

The eye-pieces El, El are carefully aet and 5xed at the intemouler distance of 
the observer; the indim I,, I, then ~'combiie" skmacapically and appm re a 
single index. 

The negativer are now so adjusted, by using each eye aepuataly, that their 
central or principal lines coincide with the indices in the .eye-piecea 

If the negative8 are now moved bodily, till, using the left eye only, the index in 
El appears to touch any object PI in A, then on using the right eye only, the mme 
object in B will appear somewhere tg the right of the index in E,, u n l a  the object 
were at an i n h i k  dietrrnoe, in which case it wonld coincide with the index. 

homing  the object selected to be at some intermediate distance, the deot 
transmitted to the eye senses on using both eym, is that of an objeot standlng out 



in sharp relief (mwh emgpted  owing to the l e n d  of stemscopic base uecd), 
with an index mapended in spcroe at an extreme dbtanoe behind it. ' 

If the right-hand negative B ia now dowly moved to the left independently of 
the left-hand one A, the sensetion conveyed is that of the index advanoine; from 
the rear, until, when B h~ been moved throngh the parallax diekmca PINl -,P,N, 
the index will appear to hang exactly over the object. This amount of plurrUax 
movement made in nhown on a suitable male. 

Now, thii movement of the right-band negative through the distanoe 
PIN, - P,N, or the " pamllax dietanae," haa been ahown 

focal length x stereo-bsse = . - - - - - . -- - - - - - - 
projection of range on axis of l e u  

M n g  the focal length and stereo-bsse to remain constant and equal, my 
6 inch- md 200 feet respectively, it  is dear that the perellax movement can be 
expressed in terms of the projection of the range, and shown M such on the parallax 
aaale. 
E.g. suppose projection of range of P = 1000 ycuds, 

then PIN, - P,N, = m3 ' inches 

= ) inch 

6 x 200 
then PINl - Pa, = 

(Note.-Projection of m g e  bf P ie the horizontal distance of P from the 
vertical plane in which the plates were expad.) 

In this way the perallax scale can be graduated in yardn, and in thii particular 
cane a movement from the zero to a point % inoh away indimtee a projtcted range 
of 1000 yards and s further movement of + - 3 or 36 indimtea a decrwe in 
range of 100 yardti. A movement of l~ inoh can be read, and & inch 
estimated on the drum. 

I t  M obviw that inat68d of using both eyes at the aame time the m e ~ u s m e n t  
could be made by using each eye separately to bring the objecb into ooinaidenan 
with the indii, but the double obeemtion take6 longer and is 1- .00mte than 
s single atemompic observation when both eyea are uwd at the same time, the 
accuraay of observation b e i i  spproximately 8 : 5. 

In asen of abnoimd vieion where the stereosoopic accommodation in defective, 
the double observation would be necesssry ; such caaea are not uncommon, and it is 
advisable to select plotten whom stereoscopic uxx)mmodation in well devdoped. 
lndividluls are found to vary to a considerable extent in this reaped 

Fig. 9 nhom the principle of Dr. Pulfrich's " etereo-comperetor." 
0, and 0, are the object lanees, and of such s focal length re to form i q e e  of 

those portions of the negatives ab, cd, immediately below them at g and h after 
reflection at the prisms PI, P,, P,, and P,. The indicee (I,, &, Fig. 8) are p l d  at g 
and h. Magnified imagea are f o r d  by the eye-lenaee El and E, Intemcular 
and foauaaing adjustments are omitted in the 6 yre. 

The microwope may be considered an mounted on a bridge, k, which is rigidly 
oannected with the bsse p h  mn. The miomcope am slide along thin bridge in 
a dhotion at right rrngles to the plane of the paper, the amount of movement being 
shown on a w l e  S, (elevation and depreeeion). ST in the main slide carrying the 



negativse &, od. Its movement with mopeat to the bane plate mn is a h m  om s 
scale S (azimuth). RW is the pua l lu  elide dotted into the m h  elide; it arrier 
the negative cd. Ita movement with reepect to the mrin slide is shown on a scple 
s, (perall=). 

From a oonsideration of Figs. 7 and 8 it is OWIOUI that the ponition in plan and 
beight of any object can be plottad 6mn mnding~ of the three -lea S,, S, and S, 

and corresponding settingo on a d e a d  plotting~board. Thin method of plotting 
is considerably more-rapid t h  the Canadian method of interaectioly but is not 
sufficiently rapid to enable a plotter to keep pace with a amera party. 

Tie  mental picture of the natural featurse in the neighbourhood of the point is 
apt to be lost whilst the three v d e r a  are being 4 and &,am being & on 
the detached plotting-board. 

With a view to simplifying the method and increasing the rapidity of the 
plotting, experiment8 were camed out at the School of Military Enginedog early 
in 1907, and an iaetrument designed which makes the plotting of pointe and the 
reading of heights nearly automatic. To distinguish it from the ~ r n ~  
it  has been called a stereo-plotter, .s it  combinea the offices of the stereo-compuator 
and plotting board. Mr. Conrsdy of Mesm Wabon & Sons, who w.s d t e d  in 
the matter, suggeeted many valuable improvemerite in design, and worked out with 
much care the optical and mechanical detaih. In thin inntrnment the binocular 
microscope ia of a similar pattern to that need in the stereo-oomperator (Fig. 9). 

The reading of the three d e s  S,, S,, 8, is reduced to a aingle W i  of &, 
which is a spirally waled drum graduated in y d e ,  and the three. mprats co? 
sponding eettings on a detached plotting-bard are reduced to a single setting on a 
plotting-board which is pert of the inntrument. In thim mcmnep the ahanwe of 
error in reading the scales are minimhcd uul the speed of plotting very much 
increased. 

Fig. 10 shows the stereo-plotter in its simpleat form (gee also Fig. 1). MN 
in the binocular microecope sliding in a direction lm or ml on a bridge (omitted in 
drawing), rigidly connected with the bsse plate. N,, N, are the negatives. N, in 



rigidly fdaned to the main 
slide abc N, k faatend to the 
porallax elide &, which can 
alide within the main slide. 

The main elide a& is actu- 
ated by the handwheel g, and 
ita motion transferred to the ~t 
plotting-board by a screw ehaft 
gh working in a &ling collar k. 
A etud or projection on k en- 
gaga with and movea a radial 
arm, rk. b the mein dide in 
moved, rk ie moved o o v d -  
ingly in ozimnth. 

The movement of the mi- 
croeoope k sohated by the 
handwheal I, and ita motion 
trmnekred to the plotting- 
board by the ehattiag Imn, 
rmr working in a al id i i  collar, 
P. A ~~ -9 sp, esgagee 
with a stud on p, ao that re 
the miomcope is moved up 
and down on the negatives, rp 
mores corrwpondingly from 
one eide to the other, indicating 
elevatiun and deprmeim. 

!I 
The parallax slide & k 

moved by the opiml dnrm f, 
which b graduated in yard4 

I 
rhowing projection of range on 

B 
3 

rub of lens for a given baee 
and food length. wz is a i x ~ e  ti 
of yards set at right angles to 
rs toa, rp. 

If rk and 8p are e q d  to 
the .focsl length of the amera 
lans, it  will be obvious, from a 
d d e r a t i o n  of Figs. 7 and 8, 
that when any object in the 
view is brought into stareo- 
=pic combination with the 
indicee in the eye-piecea of the 
microsoope by turning g, 2, 
and f, and when tvu is wt at 
the range ehown on f, then 
the inttveection of rk with tvu 
gives the pceition in plan, and 
the internotion of ~p with tvu 
along a euitrrble scale, ~ u ,  gives 
the height in feet above or 
below the uunera rbtion, which 
is repreaeated by r in phi. 



In prsctice, so & not to obetruat the plotting-bod, the arms rk and rp arb 
mado twice the f d  length, vis. 12 inohee, and by mean~~ of right and left handed 
mrew threads a double motion b imparted to the travelling collars k snd p. The 
drum/ for convenience ie graduated in y d s  for a bsse of 100 feet and food length 
of 6 inchep, but oen be uwd with varying food length and bam. The scab ccn; is 
mp required noale, usually 2 inohea to 1 mile; this allomobjeota up to 6 miles to be 
plotted. Usually a 200-feet or 300-feet bpee b o b h b l e ,  in whioh crw, a o d e  of 
4 inohee or 6 inohee to 1 mile must be substituted 3 cozr to give r mul t  plotted nt 
2 inohes to 1 mile. For any other variation in bpee length a eoale varying in 
proportion must be hmrM at wa. 

The most convenient arrangement would be an elanti0 wale, but M this hna not 
bean found practicable so hr, a number of soslea varying by small nmonnta have 
bees prepad photographially, and are inserted at tm M required. 

The great admtage of this s m p i o  method over the Chadian method of 
i n M o n a  ie that the surveyor h o r n  that, having taben his p i r  of views, wery 
point he can see in the riew before him will appear in the plotted result. Other 
advanfegea are the ease of contouring due. to the exaggernted relief effect, and the 
elimination of time and labour mupied in identifying aimikr pointa in two views. 

The ohief pointe to be considered enr i 
1. The most emnomid prooedum in field work end btrumentu to 'be 

employed. 
2. The moat rapid method of plotting the d b .  
An outline only of the methob instnunenta om be given here, with a few 

p w t i ~ a l  euggwtione and b d  on the experience g h e d  in the OumberIsnd 
a w e y  (m map oppite). 

In the ;5mt plaoe, an sxtensive survey, whether plane-table or photographic, 
must inynriably be heed upon an noourate trknguktion or network of trinngl- 
The usual method of ereouting the triaaguktion L by meana of a t hdo l i t a  A 
d e o  of poinb are thw aocurately 5x04 and upon them is hung the p b t a b l e  
or photugraphio work. 

The tendency in photographic suneying is to aee a photo-theodolite, which 
is a camera and theodolite combined. Theae inetmmenta are d y  h e a v  
and costly. The m t m t i o n  b w u n d  re kr M the theodolite ie concerned, 
end, considerad ae r camera, the instrument is oumbersome md e r d d y  
heevy. In praotice the camera sbtion is mldom the triangulation station-the 
former W i g  o h m  with a view to emnomid expenditure in pletee, and hence 
in time; the latter being selected with a view to wellauditioned trinnglm md 
inter-visibiiitv. 

Loaal miditiom wil l  determine the best procedure to be followed in rny 
pnrticular oaee, but, generally speaking, a surveying camera and eepuate theodolite 
party are considered the moat economical arrangement. A emeying camera 
with a light graduated horizontal plate, suffioiently aocurate for remotion purposeq 
would often be moat useful. 

The oamera party would usually consist of one surveyor and one maistent 
(photographer). Eaoh would carry a load of from 16 to 20 lbs. The triangulation 
party proper, with a &inch theodolite, might be a day or so in advance, or 
the triangulation might have been carried out rome time previously. The beet 
form of eignal b r light inalined st&, with 2 yards of bid or white bunting 
attached to ita end. 

All perties traversing the ground should make notes on the topography, mob 
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as directions of c m n t  in streamn, bridgea, namse of f ~ n e  and villsgw, eta. 
One of the great advantrrgea of plane-tablii t that every portion of the ground is 
traversed, and no detail missed. 

The meesurement of the etemmcopic baeea ie alwaye desirable, but not alwaye 
eeeential. If the camera station is bed, and a h  some other point in the view, 
bese measurement may in rapid work be dispensed with. An experimental survey 
of approximately 60 square milee wan carried out by the writer of this paper in the 
lakedistrict of Cumberland in August, 1907 (aee accompanying map). In thia case 
there wre an exiating triangulation, which had been executed for instructional 
purpoeee a few days previously by a party of B.E. officere from the School of 
Military Engineering, Chatham. The average length of sides was approximately 
2 miles. This b e i i  s comparatively close network of triangles, no barn were 
measured, as it  wm alwaye ponsible to include a triangulation station in each view 
pair, and to r& the camera atation. Development of the day'e work oocupied 
lean than en hour each evening. A dark room or tent ie not required. Stand or 
tank development ia the aimplest method. 

The camera equipment was of an improvised mtnre, being a Canadian Survey 
camera supplied by Measrs. Sanger Shepherd, snd adapted for use in the stereoeoopic 
method by mounting a amall sighting teleeoope on ita upper eurface. Slow-motion 
gear was sdded to i6 bpee pkta 

Owing to ita improvid nature very ooneiderable errors in alignment were 
introduoed, and no corrections were applied. I n  spite of this, however, the r d t  
approximatee fairly closely to the Ordnance Burvey aheet of the. same ama Con- 
siderable time was oooupied in experimenting with m d  teeting the'gear, which had 
only just been completed The chief e o ~  of error, so far re the 5eld work ia 
oawmed, are- 

(1) error in alignment; 
(2) error in base m e s e v e n t  ; 
(8) leok of dehition in the negative. 
There are other minor sources of emr ,  which m y  be neglected in the olaee of 

work aimed at, where the degree of ecouraay required ie not greeter than 0.5 per cent. 
Under given conditions the degree of accuracy attainable urn be precisely deter- 

mined, and, conversely, the conditions for a given degree of accuracy can be amved 
at  (rids 'An Elementary Treatiee on Phototopographic Methods and Inetruments,' 
by J. A. Flemer : Chapman & Hall, 1906). Errors in alignment and base meaeurs 
ment merely mattere of instrumental refinement 

Definition of the negative may be coneidored to depend on the focal length of 
the camera lens, and the finenem of the grain of the plate. The most economical 
combination is found to be a 6-inoh lena, covering a half-plate, 44 inohce by 
inches. I t  hae been found by experiment that a C i c h  rapid rectilinear lenr, 
when stopped down to f45, givea a definition equal to approximately one and a 
half times the defining power of the normal human eye, vie. approximately 40" 
of arc. Tbia introduces a perallax error in the negative of 00016 inch. Thii error 
could be reduced by using a lena of longer focue, but the decrease in angle of 
view would necwitate a greater expenditure in plates and time, or larger.pletea 
and camera, entailing considerable increase in weight, bulk, and cost ,of equipment. 

The probable error in a eingle etereoscopic observation in the etereo-plotter in 
found to be 0-0012 inch. Thie includee the error in setting of platea, d e n ,  etc. 
A monocular observation, on the other hand, would give a probable error greater 
than 0.0012. 

This error 09012 inch in psrsllu reading could be reduced by greater rehe-  
ments in the instrument or by rising a her-grained plnte m d  a more perfeot lena 
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The following table of errore ban been preplved no that the oonditianr for an3 
required degree of w m y  can be aamtahed. The probable e m m  In dpmrmt 
and base mean11rement w d ,  vis. 20 m n d s  of arc and & respsotively, rre 
large and not likely to ooour in any work of a owfd nature, but might appear in 
rapid reoormaiwmce work. 

DATA FOB TABLE OF EBBOW. 
Camera tens, 6-inch focua 

(1) Probable error in alignment = 20 sec. am- 
(2) Probable error in reading of parallax and setting of plates and scale in 

stereo-plotter = 0.0012 inch. 
(3) Probable error in rapid base meesnrement = &, 

a = error in range due to (1) 
- - (range)' x ib sin 1 in& 

base 
p = error in range due to (2) 
- 0.0012 (rangey ' - beee x 6 + 0.0012 (range) 

b = error in range due to (3) 

M m  error = Ja'+pP + 29 
TABU w E8BoBn. 

-up- -- 

u. I m. 
-100.; Bumb 

---'---- 

1.5 04 1 08 
29 06 0'5 

0.8 
1.4 
1.b 
2.4 
3.4 
4.1 
6.1 
6.8 
86 
11.4 
156 
2P3 

- - - 

42 1.2 
8.8 2.0 

2500 1 6.2 12.6 6.2 16.3 8.1 6.3 1 6.2 93 8.1 

Focal length of oamem lens = 6 inchen. 
(a) p.8. in alignment = 20 seoondn of em. 
(p) p.8. in reading of parallax = 00012 inch. 
(b) p.8. in b m  meamrement = &. 
100 ydn. on ,wale 1 inoh to 1 mile = 0'057 inoh. 
Note.-Errom in height are oelonlated for pointn at a mean elmtion or deprsdon 

of lo0. 

From the above table and formulm, the degree of accuracy for any eet of 
oonditionn can be determined, or any required degree of muracy  ensured by varia- 
tion in the length of stereoscopic bees and focal length of oamm lens. 

3000 I 9.0 18-1 7.5 
3500 / 12.7 25-7 8.7 
4000 1 16.0 32-2 10.0 

. - - - - - - - - - -- -. - - - - . . - - - - 

21.5 
29.9 
37.3 
4&9 
57.7 
82.3 
112.2 
146.2 
228.0 

4500 
5000 
6000 

20.2 40.8 11-2 
26.0 50.5 12.5 
86.0 i 725 15.0 

7000 , 49 0 , 99.0 17.5 
8000 , 64.0 130.0 20.0 
10000 100.0 ' 204.0 25.0 

I 

4.5 1 9.0 1 7.5 1 12.0 1 4 8  
8.4 12.9 ! 8.7 ' 16.8 1 6.0 
8.0 / 16.2 1 10.0 206 7.5 
10.1 20.4 ' 11.2 26.8 1 9.4 
12.5 25.1 1 12.5 30.8 11.5 
18.0 
24.5 
820 

862 / 15.0 
49-5 1 17.5 
650 1 20.0 

50.0 ' 102.0 ' 25.0 

48.1. 
570 
76.1 

I 

16.5 
22.4 
e9.2 

116.8 , 45.6 



2. The Plotting. 
'The nature of the aountry, the d e  of the map, the vertioal interval of the 

contours, will determine the number of points to be hed per square mile. Under 
average conditioq it may be taken to vary from 60 to 206.   or economical work, 
a plotting rmrohine ahould be able to keep peoe with a oamem party; that ie to 
my, it should be capable of fixing in p h  and altitude from 600 to 2000 poinb 
per diem. 

By the Oamdian method of intersections, twenty-five pointe plotted by at 
least three rays is considered a good day's work.. 
Mr. Fourcade's instrument, which works on similar linen to Dr. Pulfrich's 

stereo-comparator, given twenty-five pointa per hour in the hands of an oboerver 
who haa had no praotice.t 

The stere+plottar wan designed with a view to inorewing the speed of plotting. 
It hss been found thai with this instrament from 100 to 160 points per hour cen be 
fired. The preeent instrument is an experimental one only, and admib of several 
improvemen6 which would in- the speed of plotting and i b  -. 

The procedure adopted in plotting WM ss follows The triangulation stations 
lettered, and the resected cunera stations numbered, were carefully marked on a 
large sheet of tracing 010th. Each piece of plotting when completed WM then 
placed beneath the tracing and oriented by means of t* fixed poinb, or one point 
and an azimuth. The detail wan then trooed on the t d g  010th. 

In thii way the map was built up, and very little adjustment was found 
neosssary where the different portions met. 

The rate of plotting of the Cumberend m e y  waa approximately 8 e q u ~  
mil- per diem, the mte of field work wre 10 square milen p r  diem. F m  40 to 
70 points per ~qunre mile were plotted. In conaidering these figures it must be 
remembered that this WM a firat attempt, and exeouted with more or  lea^ improvised 
instrnmenta The advauce modq however, is encouraging, and I am now d d e r i n g  
the design of an improved plotting d i e ,  or " ubtsreo-planigraph," which will be 
entirely automatic, urd in which contonn can be trsoed direct on the plottingsheet 
without any reference to d w  or &tinge, and without moving the eyea from the 
eye-pi- of the stemowope. Preliminary drawin@ have been shown to Mr. 
Conrady, whoae expert advioe throughout hm been of the greatest asaishce. He is 
of opinion that the construction of the instrument offers no insurmounbble 
difficulties. The inoreaee in speed and eaonraoy of plotting should be vw 
dderable. :  

After the paper, Sir D a m  GILL : I note with very greet interest that with 
obtwmationn by stareompic methods you get twioe the amount of preoiaion that 
you do from meaannnnentr depending upon angles at right angles to the line 
of sight. That waa Prof. Forbes's experience. He eaid that with his little 
balloon with the rope hanging down (which oorreaponds with the bottleahaped 
figure in thii rppmtua), he found he could get the appreciation of p w d h t i c  
displacemmt twioe M accurately by the ~~~pio method M he could by the 

+ Vids 'An Elementery Treatise on Phototopographio Methodr' By J. A. Flmer. 
t J w n d  of the lnrtitwb of Land &rnqor~ of th T r a d ,  vol. 1, No. 6. 

Bince writing the above, fnndn have been allotted by the Boyal Engineer am- 
mittee for the conrtrnotion of a nen light camera equipment and an improved etereo. 
plotter. Experimentr will probably be carded out with thew instrumente in the 
mum of the rommer. 



method of meauurement at right engle~ to the line of dght. With regard to the 
details of this inetrument M deecribed in this paper which wee kindly sent 
ne in advance, I venture to suggest that it  might be a very good thing if 
an appendix to the paper oould be given written from a technical point of 
view, d d b ' i g  more perfectly and technically and without fear of an algebraic 
expeeion exactly what it ie the author hss done, and degiree UE above 
d l  to underetaad. The only objeotion I h d  to this method of plotting co- 
o r d i i t e ~  is that you do not get the full advantage by that method of t h e  
magnifying power which you apply in reading the negativw or pdtivee from 
it. The meohanical tramlation from the inotrumemt to paper n e o d y  involves 
some lose of accuracy, and of couree, if one wanted really, with a 6-inch focus, 
to get the utmoet that could be got from the instrument, you would urn a 
muoh larger measuring apparatus, end magnify the original photographs so as to 
diminish the ;mechanical errore of the reproduction. I might remark that the 
entimeted error of & in the measuring of the base by au: invar wire ie n 
moet extrangantly lsrge one, because you can, without the very least difficulty, 
measure to &v, B D ~  with d p&bh precaution to raabm. 

Major HILLS: I should like to my a few nor&, perhaps in the tlrat imtance 
somewhat in the nature of a personal reoantation, becaw I have been rather ciceptical 
about photographic metbodn of surveying, and come time ago, when I firet henrd of 
the stereoacopio method, I wm not inolined to believe in it. I must, however, say 
that after seeing how the work ie done and how simple the operations are, I am 
completely mnverted to the photographic method as applied in this particular 
development of it. The prinoipal difficulty of photographic m e y i o g  in the past 
hsr beso. the identification of pointa an wen from different ntatiom. l'hat di5cnlty 
is not only got over heire, but I may say rather more Chan got over, bearum I 
think it ia wtually e d e r  to identify points in th- photugraphs than on the 
~ d .  

Another d e n t  advantage of this method ir the rapidity of the plotting, and 
oonsequantly the old objeotion to photographic surveying, viz. ita extreme downem 
oompered with plane-tabling, dhppeus. This can be further eocrelerated if two 
men are employed, one to set the micmcopee, and one to d m .  I think thin 
etamowpic method, combined with a plotting machine, aa ahown us this afternoon, 
h~ a very large future before it. 

Mr. O~NUDY d d  that in hie opinion the accuracy of the map produced on the 
instrument did not depend upon the meohaniual trsnemieeion of the direotion lrnd 
height to any great extent. The perallex, on which the d i c e  of the varioua 
poinb depended, was a very anall quantity, and it was the accuracy attained in the 
measurement of thk by a coerse screw that put r limit to the precision attainable by 
the instrument. If speed in working were sacrificed a fine micrometer mrew might 
be eubetituted for tbe meawrement of the padlax, and the muracy of the 
resulting map would be increased without eacrificing the meobanical trammission 
of two of theoo-ordinstes. 

Major C L O ~  : Before thanking Mr. Thompson for his lecture, T should like to 
my that Mr. Reevea will give us a demonstration cf hi new distance finder, and I 
think it would be bettar if we had that paper first ; then we could get round the 
instrumenb md examine them afterwarda. As regards the paper we have jmt 
listened to, I think myself that the method ie'certainly bound to come in for future 
local exploration, but I do not think it ia likely to be ndopted for exact and 
-tended survey8 for a very long time. I do not think yon have got the aacurecy 
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rimy, and it hai. the: fund.mmU debt b t  you do' not walk over the 
ground; and alm them is this difficulty, that in wooded o m t r y  and in flat 
country you really cannot nee it at all. But I t h i i  it should undoubtedly be 
adopted by people who are engaged in exploring mountainow regions which are 
dif6cnlt to get at, or in the ordinary explorer's work where a man may very likely 
camp for a week or two in a p b ,  where he can take the photographs ; after he 
cornea home the+e can he developed and a regular map producsddomething very 
muoh better than the explorere bring home now. There in one other point I shoold 
mentioi f think I may cay, on behalf of the R e d  Department, that we do not 
mind how technical a aubject ir. This time we ought certainly to have an 
appendix to the paper, an appendix which will give the more technical side, which 
hss h e n  omitted in the paper which wan circulstd. On your behalf I beg to 
thank Mr. Thornpaon for hi exceptionally intereating paper. 

REVIEWS. 
EUROPE 

'La France! By Vidal de Is Blrohe, Membre de l 'htitnt. With SOa engmvingr 
and map in the text, and a reparate ooloured map. Parim; Hsohette. 1008 
ClB07). Prim l(r/r. 

T m  admirable and indeed model geugmphical work, model in point of ntyle 
M well M of geographial intswst, wan reviewed on ita ori- publiation 
on p 112 of vol. S8 of the JouwuaZ. It hw now becm m v s r b d  into a handwme 
qovto volume, with wide margins and nnmemuo pictorial iUu6trationr, which add 
to its geographical d u e ;  for them view8 are all carefully d a t e d  to illustrate 
dbthctive geognphicd fmtureo, and all have notea appended to net forth their 
geographical aignifloance. The only o o m p b t  that can be m d e  in tbat these 
notes are in a type rathe too small, and, on the gl-y paper, rather too faint to be 
d y  read, eepecially where the linw run sonwvl the whole width of the pap, and 

- - 
me thus not very eeay to follow. 

(3. (3. 0. 

'The Provinae of m a . '  By Alleyne Ireland. Boston and New York : 
Honghton & MifBi.  Two vola. Pp. xxi., l W S  2 Mop. Prias $10. 

Thwe two messive volnmes are the Brat inatolrnent of the Report on Oolonial 
Administration in the Far Elst, for the preparation of which Mr. Ireland received 
the appointment of Colonial Commieeioner of Chicago University in 1901. In a 
general preface he acknowledges the very full aeeistcmcs, both official and unoffioial, 
which he has reaeived in the proseoution of his work, and them two volumes alone 
are mf6cient evidence of the careful we he hw made of it. He p r e m k  that no 
attempt has been made to render the volnmee attractive to the general reader, but 
no reader oodd fail to appreciate the admirable arrangement of the volnmes oon- 
ridered an works of reference ; the only podble ositicism in this oonneotion appem 
to be that, in view of the full analyh of each chapter given in the oontenta table, 
the index might, perhaps, to a greater extent than it doem, have given each detail 
in its own alphabetical place, i n e W  of grouping dstPils npder general headings, or 



omitting them. To U e  one example, the word " r d "  d m  not appeu, yet 
them are fully beatad. Mr. Bertholomew h~ provided a map of Burmq and a 
political map of M h e r  India and the archipelago. 

The author opens with a general deeoription of Burma Serving, M it doas, 
merely M em introduction to hie special rubject, it in of no great length, but, like 
the r a t  of the work, it in chamctarised by very crrreful cldfication, and ao lame 
a clear impmion. The h i i r y  of the British acquiaition of Burma in followed by 
an ethnographical chapter. The government in itr present form in then dealt with, 
prsceded by a short hidorid aummay. The next chapter (the 5 f i )  deals with 
the general administration of the oountry; the next with the civil nervioe, and 
here the opportunity in taken of deecribiig at ooneiderable length the Indian C i d  
Service, with a hitorioal retmspwt, and full detaile sa to the preeemt method of 
examination and appointment. A chapter on each of the following aubjecb: 
judicial adminiatration, police, prison adminiatration, public instruction-the lset a 
long chapter of partidar intereat-bring6 the firnt volume to an end, with the 
exception of a number of appendicw, chdfied in their relationship to matter in 
the pmcedhg chapters, and in great part statistical. Tbe eeoond volume ia mainly 
concerned with finance and special and local administration. Three chaptern are 
devoted to the firet of thew mbjecta, the importance of the land-revenue system 
demanding one. There follow the adminiekation of the foreata, and public w o r 4  
including comrnunio.tions (nilways and cauals), irrigation works, eto. Then in 
wcoeseive chaptere the administration of municipalities, villsgee, medical md 
sanitary &kin, harbours, the Shm atetea, and the ahin hill9 am dealt with, and the 
anal chapter ie devoted to trade and shipping. An in the 5mt volnme, a number 
of appendicat fullow, prinoipally statintical, but including details of the opium 
regahtiow, and of the land-revenue settlement in Lower Bnrmr There in rlso a 
glcaeary of Indian and Btumese woda wed in the oourse of the work, and a oon- 
kibution to a bibliography of Burma," but it should be noted that, in addition to 
the latter, the author hu, adopted the admirable p h  of quoting the leading w o k  
of referenoe and other oonroaa for eaoh subject at the heed of each chapter. 

The value of these volumea to students of imthmpogwgraphy is evident, and 
in undertaking hie stupendons tank, Mr. Ireland baa reodered invaluable mvioe 
to all intereatad in tropical ooloniestion. 

'Modern Egypt.' By the Earl of Cmmer. 2 vola London : Yacmillsn & 00. 1908. 
P* 248. Rd 

To the student of modem Egypt, who is versed in the very extensive literature 
on the subject, thia authoritative-and, one might almost add, semi-offioial-work 
by Lord Cromer will be found most illuminating. It is not only a pdda of 
British policy by ita leading erponont, but a h  an historial retmspect of the 
rehabilitation of E,-t : from its bankruptcy through Inmail Pasha to the recogni- 
tion--and, to some extent, tbe regularition-of the Brit* Occupation by the 
bnglo-Fmch Agreement of 1904. In a word, it in the commentuiea of the 
Emancipator of Egypt. 

Lord Cromer, an an hintorian, posaessee the rare qualifiution of being able to 
get " outide of himself" M a statewun and man of action : he criticizes freely and 
impartially his own participation and reaponability in the m t r  recorded. The 
epe&acle of thia great Proconsul rendering an account of hi stewardhip in very 
piquant,. He  examine^, with the nkffl of an expert behind the ncenea, & critics1 



period in the regeneration of Egypt and of her adventured in the Sudan; he 
quotea elaborably, not only from official, but also from privsb, despatohes to 
illustrate hie arguments; and he concludes his work with a g e n e d  survey of the 
cotmtry, the det.ila of which may be etndid in his annual reports to E M .  Qovern- 
ment. He accepts reeponsibiilty and awarda it  with a fearleemean that ie always 
logical and often generoun to others. The careful calculation and cold amity of hie 
policy and views, whioh have borne the t a t  of time and experience, are lucidly and 
modestly expounded; and the dramatic epinoden ue described with the f m b  
and charm of a gifted man of lettern. He deals with general principle8, and his 
treatment ie broad and philwphiaal. Our only q m e l  with him ia that he should 
have adopted the French tramliteration of plaoe-namen-and, worm &ill, in m e  
instance8 only. 

The first part of thie work ends with the f d l  of Inmail, when a new order of 
things was introduoed into a Panheridden land ; the w n d  part in concerned with 
Tew& and the Ardbi 'revolt ; and the t h i i  psrt W e  with events in the Sndm, 
from the maaaacre of the Hick' expedi~on to the death of Qordon and the evacua- 
tion of the country, including chapters on the remnqueat of Khartum and the 
defence of Egypt. The chapbra of the concluding p a d  deal with the dwellm in 
Egypt, the mkhinery of Government in thin land of @or, the reforms intro- 
duced in the several departmente, end with the fnture of Egypt. 

Under them he&, some of Lord Oromer'e dicta may be quoted. Speaking of 
the Anglo-French Note of January, 1882, he says : " From the moment the joint 
Note w u  hued,  foreign intervention became an dmoat uuavoidrhle nwaity." 
Summing up the h u e  of Tel-el-Kebii he nays: The true naturu of the Adbi ' 

r m l t  wss miaunderntood. I t  was more than a mere military mutiny. I t  @k 
in some degree of the mture of a bonc? pds national movement. . . . I t  w%, in a 
great degree, a movement of the Egyptians r g b t  Turkinh d a  . . . Armed 
Britih intervention waa, under the speai.1 c i rcun~tpnm of the cw, the only 
poesihle solution of the difficultiw which sxinted in 1882. Prohbly PLO it WM 

the k t  solution." In regard to the Sudan, Lord Cromer rtates : " Mr. Qladspne'a 
Government made two great mintdm in deelIng with b u d m  &in in their early 
stages. . . . The Qovernment did nothing to stop the depsrture of the Hioka erpe. 
dition. . . . No Englishman should have been aent to Khartoum. . . . I t  wan a 
mistake to choone Qened &rdon. . . . I t  in, in my opinion, to be regretted thai 
Qeueral Gordon w q  not allowed to employ Zobeiu Panha. . . . A great and 
inexcusrrb:e mistake waa made in delaying for so long the dwpatch of the Qordon 
relief expedition. . . . The Qovernrnent aoted wisely, after the fell of Khutoum, 
in eventually adopting a d h i v e  policy, and in ordering a retreat to Wadi 
HPlfa Lastly, it may be naid that the Britieh Qovernment were extraordinarily 
unlucky." 

Speaking of the future of Egypt, Lord Cromer say8 : "I make no p r e h i o n  to 
the gift of political prophecy. I can only atate my deliberate opinion, formed after 
many yeare of Egyptian experience, and in the face of a decided predisposition to 
favour the policy of evacuation, that a t  premt,  and for a long time to come, the 
resulte of executing such a policy would be dierretrons. . . . I t  may be that at  some 
future period the Egyptians may be rendered capable of governing themselves, . . . 
but that period is f w  distant. One or more generations munt, in my opinion, p.se 
away before the question can be even usefully bd." F i l y ,  Lord Cromer 
etatee: "Egypt must eventually either become autonomoue, or i t  munt be in- 
oorporated in the Britiah Empire," 

A. 8. W. 



' Hietory and Ethnography of Africa sonth of the Zambeei' By O. MoCall T h d ,  LtD. 
. In three volumee, with Maps and Plates. Vol. 1, "The Portugusee in k t h  Africa 

from 1506 to 1700." Pp. xxii. + 501. Swan Somenachein, 1907. Priea 78. Gd. 

Since the late seventi-, when he Bmt began to publish, Dr. Theal hae imued m 
many more or leas comprehensive works on South African mattem, under the Bune I 
or diverse titlea, that the bibliogmphid reoord has become somewhat oonfu&?d. It I 
is thwnfore desirable to explain that the present ia the fir& volume of the third 
edition of the history of South Africa from the advent of the Portugwae in 1505 to 1 
the Britiah occupstion of Cape Colony iu 1795. But here again the general title is 
modified by the added word "Ethnography," a change, however, which is f d y  
justified by the large amount of fresh mrttsr now introduced concerning the Buah- 1 
men, the Hottentota, and the Bantus, that in, the three main seotioas of the native 

- populations south of the Zambeei. 
Thie added matter, which occupies ab&t one-thud of the whole volume, is of 

special value, being for the most part the result either of original research, o r  of 
information obtained at  first hand by the author during his long asanxiation with 
the aborigines. Nor are the details confined to the present inhabitantq and ample 
reference0 are made to the shell-mounds of Mossel bay and the East London 
dietriot, M woll aa to the rude unpolished implements which comwpond to the  
p.1mliths and eoliths of the northern hemisphere, and "have been found in 
situations where they must have lain undiiturbed for an incalculable length of time." 
Early man is thus wen to have ranged all over the Austral q i o n ,  where he is pro- 
bably still repnwented by the nearly extinct Vaalpens of the Limpopo valley, who 
are quite distinct from, and far more debreed than, the Budmen, though often wn- 
founded with them. Unfortunately, they heve'been overlooked by Dr. Theel, ualw 
they be the people about whom he tells us that the Tnmsvnd Bantus had a tradition 
that on their &at arrival on the baukr of theLiipopo they met some m w  who 
had no knowledge of fire, and whom only wapons were eticka and rtonsr 

On the dEcult  queation of Hottentot-Bushman relations, the theory in dvanoed 
that both were originally of one stook, which had its cradle in O e n t d  Africa, 
whence they migrated at  long intervals to their present mta sonth of the Zambeiii. 
The Bushmen came first, and were followed after a great l a p  of time by the 
Hottentots. That interval wan so great that the Hottentots had advanoed from the 
hunter to the pestoral stage, and, perhaps by an infusion of Hamitic blood, had in- 
creased in stature, while their character and habita had undergone a marked change, 
loeing "much of the energy and alertnew which diitinguiehed the Bushmen, 
because their mode of existence no longer required the exercise of these qualitiee." 

The Bantu also are brought from the north, but were preceded in the prement 
Rhodesia by a far more cultured people of uncertain provenance, to whom are 
attributed the extensive gold-mines, the saeociated monuments, and v a t  irrigation 
works of that region. They may have bean traders from the great oommercial 
city of Tyrq" and it is suggested that "the fieeta that went down the Red Baa to 
Ophir in the time of Solomon are not inapplicable to voyages to the Zambesi or to 
&fala. What ia certain is that a t  some time in the p a t ,  of which there is neither 
written record nor tradition now, mining operationu were carried on over an 
immense tract of country. south of the Z(~mb~ei"  The pnrsent Bantu populations+ 
referred to M l1 recent immigrants," are e x p ~ ~ ~ ~ l y  ercluded, while the late date of a 
few centuries aeigned by Dr. Randall MacIver to the works in obviondy reguded 
by Dr. Theal M prradoxical. 

The hiatorid nectian of the volume, having already been n o t i d ,  heed not 



detain M, and it  only remains to nay that the absence of an index in all the more 
to be regretted, nince the author telln ur that each volume may be regarded rm a 
oamplete work in itaelf. A. E K. 

' h Ttmbie et lsceuvre du probobrat franpb.' By &don Loth. Par&: Libreirio 
Ch. Delegrave. 1907. Pries 4fr. 

M.. Gadton Loth, D ' i t o r  of tbe .College b n i  at Tunis, k already known as 
the author of several well-informed boob on Tunbii. The volume now before us 
is specially devoted to a rnrvey of the progreea made in the regency under h c h  
direction-that ia, since 1881. The beylid government, the judicial o ~ a t i o n ,  
the tinancia1 r&ime, education, defence, communiccrtione, the land laws, agdculture, 
and commerce sre all described in a lucid and concise manner, so that the eotual 
condition of the country is plainly exhibited. France has good reason to be proud 
of the r d t a  of her twenty-five years of labour. Her task in Tunisia has been of 
much the same character, though more free from international fetters, an that 
England had to tace in Egypt. In both inatancea the most etriking rwult ham been 
the increase of the economio resouroea of the countriee oooupied. While, however, 
the material pmperity of Egypt continues to depend upon agriculture, Tunisia a few 
yearn hence will find ita chief eource of w d t h  in ita enormous depoeita of phoephates. 
It already exporta more phosphates than any other country in the world. The 
ultimate effect of the development of thin industry a n  only be oonjectured ; though 
it will sceroely make the Tan- dererte bloesom like the rotw, it will bring baok 
to the h d  something of the proeperity it enjoyed in Roman timar 

Besides the nubjecta mentioned, M. Loth bas a short opening chapter on the 
physical a n w t  of the muntry, in a few W i n g  nentenocw giving the ohurcteristim 
of the four zones into whioh Tuninia in divided; and in hie four laat chsptera he 
givee a topogrephical nurvey of each of these zones, with speoid deecriptio~ of the 
chief t o w 4  and brief n o w  on the principal antiquities. When it in added that 
there cue slso two chaptern in which the &tory of Tunisia in summsriced, the 
comprehensive nature of the work will be realiced. Ethnography in almost the 
only mbject left untouohed. M. Loth, neverthelerq & sttantion to the fact that, 
despite their subjection to Carthage, Bome, the Vandale and By-tinee, Arabs, 
SpPniardq and Turks, the Berber8 ham retained their diatinotive character withont 
sensible modiflation. He acconnta for thie fact by a consideration of the nature 
of their country. " Snr un llol fractionn4 en une multitude de petita cantons g6o. 
pphiqueg lea Berbere~ devaient fordment vivre en tribus i a o l ~  lee unee dee 
autreg; les divieiom inteatinee m n t  la rhgle, Isentente sera l'exception. A i d  
e'explique la Jr ie des dominrtiom rucceaaivee, la violence des mouvementa de 
~ h t i o n ,  le caractere Bphdrndre den viotoiree n e t i d e a "  Thin argument, if not 
fully -convincing, ia another demonstration of the importance of a knowledge of 
geographical condition8 to a comprehension of hiatow, as well as to the ntudy of 
ethnography. The book hm over seventy illurtretionn, but no map. 

P. R. a. 
POLAR EEQIONS. 

ABCTIO EXPLORATION. 
.' Bound about the North Pole! By W. J. Qordon. London : Murray. 1907. 

Pp. xii., %. Map and IUuskatioM. Prim 156. net. 

This rummry of Arctic exploration ie laid out upon somewhat novel linea It 
ham becin the anthor'r object to deal with "the gradual pmgre~ of erplomtion 
towar& the north dong the d B m t  areas of advaooe within the Amtic Oirole." 

2 ~ 2  



Oonaequently, we 5nd d v e l y  -tad Spitrbqen, Novaya Zemly~, Fmm 
Josef Land, O.pe C h d y d b ,  the Lena delta, Bering ntrut, northern North 
America, the Parry inlands, Boothiq Baffin bay, Smith mound, and Qreenland. 
Thin feature undoubtedly gives the book individuality and value, for though it h a  
been eany hitherto to follow the course of any one erplorer northward, it hae not 
been 60 eany to group the work of many explorm in any one arcs. In justice to 
the author, thin han to be borne oonetrntly in mind in reading the book. Other- 
wiee, if the reader had expected a narrative historically oompleta even wit- the  
amall wmpann of thin volume, he might d v e  a oert.in shock on meeting the 
name " Fridtjof Nenetm* (to take a aingle oese) as the l d e r  of an expedition 
without any foregoing introduction ahstever. In deot, regarded from the point 
of view of the ntudent of Arctic history, Mr. Gordon's ie neither the h t  nor the 
~eoond book he should take up; but with ite d d  he can c W y  geographidy 
his knowledge alrendy acquired. The unlearned rerder w i l l  hardly 6nd the book 
natinfedory. For the rent, one obnervea oomiodly  a oertrin loomneu~ of erprtrasion, 
as when one readn how the Windwrd wan able to emape from F m  Jowf Iiad, 
and "to return in 1896 and take away Naneen, who . . . ended his long lmnd 
journey here." 

The interesting series of illustrations u e  from woodouta, eta, by Mr. Edward 
Whymper, drawn from a variety of sonroea One or two from euly originals are 
exoeedingly interesting ; mme ntudia of polar lloenery are bauti id ; all are well 
produced. The map are black-and-white laetch-mapa 

Omovy Gidrologii Erropeialyp Lsdovitego Oh-' N. M. Itniporioh. 0 104a 
'kblibsmi h r t  i M l e i .  St. Petemburg : Tipogrcrphk M. Btduleviokr 
19W. Pp. 1510. (Zupidki of #h R w .  w. BOB., voL 4%) 

In thin bulky volume the prtwnt rtate of our knowledge of the Amtio m 
north of Europe, from Spitsbergen and,Bear island eantwarde to Novaya Zemlya, 
including the White 0% in set forth in d d e r a b l e  detait The most voluminous 
and important recordn utilieed are those of the author's own expiition along the 
Murman ooaet in the yeam 189&1901,: but he has Plro collected other matdal 
from later and earlier tnventigationn. The oboervetions sre very unequally 
distributed, and for large arean are entirely wantin& or have been obtained for 
a emall part of the yeu only, and thin work will serve to show where erploration 
in moat needed. The different ooeanographical n u b j d ,  auch M depthn, taanpeature 
of the surface and deep waterq salinity, trannparency, ourrenta, distribution of 
ice, etc., are treated with great fulnean, and the literature relating to the hydrology 
of the area is noted with comments. In a supplement to thir chapter the author 
critichen certain argument8 and ~nclunions of Prof. Pettereeon, sapecislly those 
contained in hie article on ice-melting in the number of thie J o d  for 8epternber, 
1904, and in hie ' Ueber die Wahrscheinlichkeit von periodiachen und unperiodiachen 
Schwankungen in dem Atlantinohen Strome,' etc., which appeared M vol. 8 of the 
reports of the International Oouncil for the exploration of the sea 

For the w e  of readers who ue not acquainted with Buseian, a long awnmay 
in added in German, wherein the contentr of each chapter are noted, and referenoes 
given to the tablen, eta Mr. Knipovich has alao given aketchee of his own work in 
the Annden dc* Hydrographic and the Revue i n t m t M n d c  st pirchdtucc. 



MATHEMATICAL AND PHYSICAL QEOQRAPHY. 

' Yimionr Saieoti~nen pour la Yenue d'un aro de Ykridien an Bpitzberg.' 1899- 
1901. Yidon w e .  Tome I. QM&ie, Beotims 111. AIS, Ab, B, C ; IV. B, V. 
Mimion medohe. Tome I. G&d.hie, Beotiom 11. B, Y. 

Theae reports of an interesting piece of geodesy and exploration, the joint 
merwrement of an am of the meridian in Spitsbergen by Bneaian and Swedish 
misionq contain the detailed dieodona of seved section8 of the work. I t  will 
preenmably be nome time before the whole of the reduotion can k brought to a 
wnclueion and published ; but in the mean time one or two salient points emerge 
clarly at thie stage, to which reference may be wfully mada 

The chief among thew relates to the quwtion of base measurement, dealt with 
in the Bwian report, sect. 111. Ab. The account of the Swedish beee hsa not yet 
appeared. This description brings home in the clearest manner the enormons 
advance that has been made by the eubetitution of the nickel-steel wire for the 
old-fsahioned cornpeneation barn or rode. In thie oaee the condit io~ were by no 
means favounble. The beee wse irregular in contour, and traversed rough and 
marshy ground, while the weather wan far from ideal, and yet the whole of the 
work, including the laying out of a atandard and the wmparieon of the wire4 wsa 
complekd in lees than three weeks, while a high degree of precinion wss attained. 

The cycle of operations wm M follows: Bn auxiliary base, 176 metrtm long, 
WIM measured with Btruve's apparatus thrice before the main bsw, measarebent 
and thrice afterwerds. The two wirw wed for the main base were ehr~dardizd on 
thie subsidiiry beee immediately aftar it had been measured. Each wire was thus 
compared with the standard four timen-twice before and twice after we. The 
main baae, 6.2 kilometree long, was m e s a d  twice in each direction by esch of 
two wires, eight meseuree in all. This prt  of the work extended over ten days. 
The limit of error in the finel d u e  is 17 millimetm-say, 1 part in 360,000. 

I t  b doubtlere true! that other h - t h o s e +  for eGmple, executed by 
Colonel Sir William Morris in the Transvaal-have reached a higher degree of 
precision, while the speed of work has not appreciably differed from that attained 
in Spitebergen. The conditions of the two caaee are, however, very different, and 
the congratulatione of all surveyore are certainly due to M. Backlund for the 
extremely efficient way in which he carried out the taek entmated to him. A 
p d  of this acwunt euggeata the question whether we in this wuntry could not 
learn a u d u l  leemn from a study of Rmian methob, and could not, with 
advantage, specialize our survey work in at least one direation. The operation 
of baae me~surement is one of which the n d t y  erisea only at the beginning of 
the survey of an area, and in which, therefore, the ordinary survey department bas 
little or no experience. Might it not be to tbe advantage of the survey of the 
British Empire if there were available in this wnntry one or two men of highly 
trained technical skill, equipped with the beet p k b l e  apparstue, +pared to go 
to any part of the world and measure an initial bane for the local enrvey? The 
money spent in journeys would be more than caved-firatlp, by the unquestionable 
gain in accuracy and the consequent avoidance of the costly neceseity for r ep t ing  
bad work ; and secondly, by tbe gain in time, due to the fact that the local staff 
would not be d e d  upon to learn the nae of an unfamiliar, though doubtla 
simple, net of instnunenta This is, however, hardly the place where mch an idea 
can be profitably developed, and it may be here left to be reverted to elsewhere. 

Before quitting it, we may note that M. Backlund left the observatory at 
p13kom on Jgqe 21, and returned to it on Jujy 34. I t  wan therefore powible to 



C O X ~ O I A L  H I B ~ R Y .  
A History of Commwce.', By Olive Day, w.~., h i n t a n t  P~)fesmr of Eoonomio 

Hirtory in Yale Univemity. New York : Lcngmanr. 1907. Prim 7 r . a  mt. 

Thir work cannot be too etrongly recommended. Though deeigned only ae s 
text-book for use in echool~ and collegm, it must have coet enormow labour to 
prepare, but the labour bee been well bestowed, and has resulted in giving m the 
best general histoy of commercein theEnglish languege,and one that in a11 probability 
will not be epeedily eclipsed. The judgment with which the volume ia written is 
re conepicuous ae the learning, and the judgment is ehown not merely in that 
proportion which, the author tells us, he hse given special care to attain, exhibiting, 
however, that care equally where he allowe himeelf to expatiate in detaila and where 
be contents himself with broad summarim, hut also in his handling of controversial 
topice, which he does not shirk, but treats with uniform diipasnionntenese and a direct 
regard to the facts, an independence and eagmcity which inspire confidenoe. The 
work is not directly based on geography, but must be of great value to geographers 
The numemp incidental references to geographical considerations appear to be 
generally if not invariably sound, and there are thirty-four mapa, ecme of the most I 

inetructive of wbich have been epecially wmpiled by the author. An excelleut 
feature is the bibliography, partly in the fo:m of authoritiee for each chapter, and 
partly in forty-four p a p  preceding the index-- biblio,mphy whose value ie much 
enhanced by 'I a brief description or appreciation of the booke that are recommended 
for further etudy," and by special references to the precise murcee of information 
with regard to many of the question6 eet on the different chapters. That the book 
ehould be faultless ie more than any one could expect, but certainly the author'e 
modeet that meritr will be found to counterbalance the faults" ie amply 
fulfilled. Still i t  may be of use to point out a few of the defecta Ocmionally 

e t a n d a r h  the wiree., not only by the oheok beee on the tpt, but i lm by the 
permanent standards of the obwrvatoy, within three weeke of their nee for th_e 
actual mmwement. I t  need hardly be polnted out 'that thie WM emin&tly 
favourable to the attainment of the highat practioabla d t u d a  

The observstione and reduotiom of the h o h n t a l  a d  vertical rnglss of the ' 

triangulation an, as ye-t too incompletely published to be available for d l h o n .  
Owing to the unfavourable terrain, the bad weather conditions, the nhort aummar, 
and the necessity for keeping the etations near navigable watare, it wan aeldom 
found p d b l e  to p h  the observing imitrument under or even near the eignal. 
Aimoat all the points had therefore to be treated re " eateUiteW etationq and the 
reduction to centree seaumed an importance rare in 5rstrcleee work. It will be 
intereating to nee what effect thie had on the precision of the horizontal angles. 

The diecussion of the deviation of the plumb-be nhowe, re might m W y  
hsve been expected, a coneiderable variation in the local attraotion et different 
pvte of the idmda The mean deviation over the whole area oovered b y  the 
triangulation is therefore very high, amounting to 3'"6 in the m e r i d i i  and 6"-4 in 
the prime vertical. Some part, but not all, of the irr&ty can be accounted for 
by the diehibution of eurfsce rock The m i n i n g  part is prasumably due to 
d e e m t e d  rook messee, and M. Bonadod makes a cdcuhtion of the eim and 
ahspe of a maea of diabeee euch re would approximately account for the obeerved 
deviation. 

In canolnsion, we may expresa the hope that the remaining eectiom of thew 
mportci will a p p  at  no very diitant data, snd thus complete the account of  a 
work constituting a valuable addition to our precise knowledge of the Earth'e 
rnrfsoe. E. H. E. 

I 
I 



there is a certain failure of judgment. On p. 492 we find the statement that during 
the warn of the time of the French revolution and Napoleon " the carrying trade of 
the world fell into our hands " (that is, those of the United States), but when we 
read on the opposite page that even then the merchant tonnage of the United 
Stales wa8only second to that of Great Britain, i t  becomes evident that the former 
statement is precisely one of that kind against which a toacher has so often to warn 
students, an-exaggeration due to expreesing in a universal proposition what is 
intended to be nnderatood only 8s a partial one. A eimilar inetance is the aecribiig, 
on p 109, to medimval Eugland a practical monopoly of tin production, which in 
(rightly) c o n t d i c t d  by tho map on the opposite page. I t  is strange to find an 
American belittling the aohievement of Columbus on the ground that if. he had 
not shown the way to tbe New World, nomebody elne about that time would 
have done no (p 133). Surely the consideration which he urges on p. 129 on 
behalf of earlier navigators, that I'when we add to the actual peril of distant 
voyages the imagined dangem which the minds of men amribed to unknown sea,  
we must admit that the early explorem met a test of courage to which men nowa- 
days are rarely p u t n  shown a much sounder attitude. Mr. Day either has not 
noticed or do- not accept Mr. Bavenstein's correction of the date of the voyage of 
Bartholomew Diru round South Africa (Cfeographiad J w d ,  vol. 16, p 646). The 
reference to the Jews an the sole money-lenders in Christian countries in the 
Middle Agea takes no ~ocouut of the doings of the Florentines, which brought 
them into evil odonr a t  that time, and caused even writers of the nineteenth cenbnry 
to speak of the early source of Florentine wealth in a regretful and apologetic 
atrain. The map of the Tms-Siberian railway on p. 449 errs in not showing ita 
completion round the sonth end of Lake Baikal; that of the waterways of North 
C e n t d  Europe on p. 294 represents the rivers se navigable to their sources, not 
giving, m the explanation would lerd one to expect, the limit of navigation ; that 
of River Tramporbtion in the United States in 1860 ought to show the break in 
navigation on the Missinalppi above St. Paul ; that of the Development of the German 
Zollverein on p. 394, tbough correct, faih to bring out the point mentioned on the 
oppeite prrge of the text ae to the important step made at  the beginning of 1834. 
On p 284, Mandsley for Maudrley has m p e d  correction in proof-rerrding. In a 
work printed in America one in prepared for differences from ordinary Engliah 
spelling, but is it  the case that in the United State8 no distinction is made between 
" counciln and counsel "? On- p. 177 councils " appears where in our English 
book at least we should have expected " oonnsels.* The greateat defect in the 
work is the very inadequate index. An index in which noentry in found of the 
English or any other Esat Indii Compeny must be a defective one for any flGtory 
of Commercs. But this defect t largely compensated by a very full table of 
contente. 

G. G. C. 
SHORT NOTICES. 

Europe.-' The Itinerary of John Leland! Partr iv. and v. Edited by Lucy 
Tonlmin Smith. (London : George Bell. 1908. Pp. viii., 192. 128. nd.)  This 
hndeome volume continnea the new edition of the Itinerary, that of the t h  fimt 
parfa having bsan noticed in the Journal for Ootober, 1907. " Part iv.," the preface 
show?, I' t not Itinersay, but conetts of notee for it, chiefly on men and families. . . . 
Pert v. is narrative Itinerary, . . ." which is illustrated by a simple, clear map. 

' The volume a h  oontainn an appendix of collectauea, the result not directly of 
travel, hut of research on the part of Leland. 

Aaio.-LWanderinge in Arabia' By Charlea M. Doughty. (London: Duck- 
worth. 1908. Two vole., pp. xx., 309; x., 297. Bap and Portrait. 16s. net.) 



ti60 REVIEWE. 

Thie is an abridged edition of the anthor'r debrated TmveL in Arabia D m  I 

6nanged, with a w, by EdwPrd htt. The editor baa catmeti for a same- 
what wider public than that to which the original appealed, by prssearing the 
narrative of travel and incident, with ita striking individuality of diction, rt the 
expenw (for the moet part) of the more eoientific information. Them is a gloasery 
of Arabic terms, but no index. Cartographem will note with inter& the differences 
between the carefully ~ t r u c t e d  map here given, and othem, rnch M t b t  in 
Stieler's Hand-atleq M notably in the cam of the longitnde of Hail. 

'La Rivalit4 Anglo-Ruaee au xixe SiBcle en Arie.' By Dr. Rouire. (Paria: 

1 

Armand Colin. 1908. Pp. viii., 298. Map. 3 fr. 50.) Thii book is in the 
nature of an eerey, or wriea of emye, in modern hietory ; it in, in fact, a mrdina- 
tion of articla contributed by the autbor to the 'Revue d a  Denr Mondee.' It 
trace rapidly the eventa which have led to the present padtion of the two Powers 
M regards Penis, Afghanistan, and Tibet, and d y m  that padtion Ln the  ligbt 
of the treaty of 1907. It thne form a very convenient guide to the whole subject, 
and as such would eeem to call for translation. 

' The Coming Struggle in Eeetern Aria.' By B. S. Putnnm W d a  (London : 
W i n .  1907. Pp. xiv., 656. Map, Diagromr, and nlutr. 12s. 6cP. net.) Thin 
volume ia etoted by tho autbor to complete hie eerier of political treatiaea dealing 
with the Far E M ~ .  An before, his earlier chapters me mainly descriptive in 
charaoter, dealiig with Rue& beyond Lake Baikal,' and present a clear picture to 
serve an background to his political arguments. An regardr them, it need only be 
Mid that hia vie- an to the future do not coincide with t h w  of the government 
which renewed the alliance with Japan. With tho government, army and navy of 
that empire, ita Gnance, industry, and oommerce, he deals at length, a number of 
diagram being provided to clarify the latter group of mbjecta. 

'The Ancient History of Chine' By Friedrich Hirth. (New York: Columbia 
University Pnw 1908. Pp. u, 383. Map.) Thin work a d w  the hietory of 
C b a  from the mythological and legendary periods, in the latter of which the 
euliert date d g n e d  in the exhaustive chronologid table ie B . a  2862, to the third 
century B.C. Tbe profweor of Chiowe in Columbia Univmity hm set forth the 
rtory very clearly, with copious references to leading anthoritiea An inutistio 
diagram map shows China during the Ch6n dynasty (1122-249 ao.). In a prefatx 
dealing with the orthography of Chinese namee, acknowledgment is made of the 
epatem of this society. 

dfriea.-' A Woman's Pleasure Trip in Somaliland! By Francen SwPyne. 
(Briatol : Wright. 1907. Pp. xii., 172. Map and Illwtr. 48. net.) This short 
and simple narrative of a journey inland from Berbera to the &lie range, by a 
relative of Colonel Swayne, the author of the well-known 'Seventeen Trip in 
Somalihd,' will be read with intereat. She hna intinute observetione to make on 
the Bomali whom she met, and clear descriptione of the country to give ; a d  the 
book should especially attract those ladies who have experience of, or inclination 1 
for, camping. I 

America.-' Immigration and ita Effect upon the United Statea' By P m t t  F. 
HA& A.B., LL.U (New York: Henry Holt and Co. 1906. 6r. net.) Mr. Hall 
oremines the problem of emigration and immigration, M affecting the United Stptee, 
from many pints of view. He deals exhaustively with the change of the chlvacter 
of the immigrate in reoeut years, which has introdnced new and complicated 
problems, ecuncmic and social. The geographer, however, in most intareated io the 
origin of the immigrant and his distribution in the United States. Most immi- 
grants now remain in the northern emtern etatee, while a large number go to the 
northern oeqtrsl rtstea The weet receive6 more than either the south, o e n t 4  or 

I 



the m n t h d ~ ~ t ,  whem the population of immigrants ie remarkably emall. In a few 
generatioma most interentii rewlta will be obtained which ehould go far to mttling 
the vexed question of the influence of the predominance of racial or environmental 
£solon in determining the character of the individual and of the society. 

A w u . - '  In the Land of Pearl and hld! By Alexander Maedonald. 
(London : Blackie. 1907. P p  xi., 318. Illwtmtwm.) Thie book touches on 
several important AuetrJeeian indnetries-pearl-fishing, mining of varioua mrte, 
auger-planting, e t a  It given a view, which ie well worth posedog, of these 
indnetriea h m  within," and from the atandpoint of the pioneer, although, W i g  
in n m t i v e  form, it ie in no sense heavy reading. 

Genera?.-' The Romance of Bavage Life! By Q. F. b t t  Elliot. (London 
Seeley. 1908. P p  384. IZZwtdionr.) Thin volume of tho seriee, entitled the 
"Library of Romance," attempta the reoonstmtion of the life of primitive man. 
The * romantic sapect of the eubject ie well ehown, and the book combines a 
popular h e  with much erudition. Special aoknowledgment ehould be made of 
that too rare feature, a compendioun bibliography. 

a De PBkin h Paria' By L. Barzini. (Parie : h h e t t e .  1908. Pp. xvi, 448. 
Map and IZlwtratio~.) This m d v e  volume Ls a bright narrative of t h e  journey 
made by Prince Scipion Borghh  in an "Italan motor-car from Peking to Pariq 
told by hi companion. Thin war the journey organized by the Matin newqaper. 
Ita result, M ehowing the capscity of the automobile for progreen off the heaten 
track, is not without interest to geographers at  a time when the drat car ie on its 
way to take part in polar exploration, To all who follow the development of thin 
method of locomotion, the numerous photographe would alone recommend the book. 

'Active Servjce PocketBook! By Bertrand Stewart. (London ; Clowea 1907. 
9. uxii. ,  940. M u p  and Illwtr. 48. nct.) Numerous and important additions 
have been made to thie, the third edition of thin manual. Of them, the moat 
important in the geographioal connection is a liet of the principal conventional dgne 
and abbreviations used on Indian and foreign map. I t  ie noted that many of thew 
eigna h e  had to be enlarged in order to  ehow them dearly; in nome cases it i n  
obvious that thie principle, if applied,  ha^ not been m fully enough, for some of the 
eigne are still not easy to read, But thin would be easily remediable, and the lirt 
is exhaustive and of first-rate value, adding much to ,that of thie otherwise 
admirable book, which, in epite of its great number of pages, in little over an 
inch ip thicknew. 

' Wellcome's Photographic Exposure Record and Diary! (London : Burmughe 
Wellcome & Co. 1908. Pp. 272. 16. net.) This valoable pket-book now reaches 
ita tenth edition. To all photographera who dinlike the necessity of judging the 
correspondence of a tint on k n i t M  paper with a atandard, and therefore do not use 
the form of expo&mmeter which depends on thie, the exposursecale here provided 
is practically a neceanity ; but there is, moreover, much valuable information, not 
only regarding exponure (with calculatioma for light valnes for each month at varioun 
latitudes) and other technical details, but also on such nubjecta a~ permite to photo- 
graph in foreign oountriea. I t  may also be noted that there are three edition-for 
the Northern Hemiaphere, Southern Hemiaphere, and United Statea 
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The Sooiety's Awar&.--The; Eaok Beqneet baa been awarded to Lient. 
George Mnlixk, RN., for  hie important  servioes ae eurveyor on the 
National Antamtio Expedition, and in the oonstruotion of the large 
ohar t  embodying the disooveries of the expedition. 

Ths Physical History of the Bohemian Mad.-Tn an article in the 
January number of La Gbgmphie, Prof. Machahk eumn up in a useful way our 
knowledge of the morphology of Bohemi and neighboring region0 an derived 
from the geological inventigatim of many different observere.. The Bohemian 
mannif, an is well known, in a block of mcient land which haa not, an a whole, 
beon covered by sea nhce very early geological timea. It in one of t h m  arean to 
which r w n t  German atudenta apply tbe expressive term Rumpf-gebirge," which, 
though correeponding more or lees to the peneplaill of Davis, is inadequately 
traunlated by the latter word. An a French 'equivalent, Prof. Macha&k unea the 
equally expreseive, though perhap not entirely natieraktory term Ucarcaesa"* 
The arch- banement of Bohemia, composed of granite, gneies, and crystalline 
schiata, hsa been warped out of ita original shape, though the prooeas hae differed 
from that which comes into play in true mountain-building. The earlier ~alrecuoic 
formatiom have lie* been folded and fractured by the wries of movements 
known aa the Hercynian. From the npper crrrbniferone onwards a continenbl 
era net in, and continental oonditione were dominant until the g&t cmbeom 
tranegmeion. Before thh, the eurface seem to have bean worn down, not by 
marine, but by suWriP1 denudation. The Cretaceoun etrata have been subjected 
to variou deformations but not to regular folding, and the movementa which 
caused them scem to date from about the h n e ,  when great dielocetions, followed 
by a period of volcanic activity, took p k .  But these were not the latest tedonic 
movementa to which the massif wan subjected. The form of the valleye-deep, 
narrow, and winding-pointa to a muoh more recent movement of elevation, which 
han restored the eroeive power of the stnnune, and it  is with thie movement, Poet- 
Miocene in date, that the origin of the Bahmerwald in to be connected, The gorge 
cut by the Danube to the aonth in another reeult of thin movement, which muat 
have been closely connected with the wave of deformation which affected the 
whole of South-Central Europe a t  thin time. In the latter part of the paper, 
Prof. ?dacha;& tresta of the plateau of wentern Moravia, which Ifelongs wnentially 
to the Bohemian maneif, ite origin and age Wig the same. In  epite of the 
variety of the geological formationn, these have little &ed on the present relief, 
which M that of a peneplain surmounted by the more resintent portions of the 
old eurlece. The general reeult of the atudy ie to h o w  tbat the Bohemian massif 
has been the theatre of recent movements of eome importance, which hove deter- 
mined the present forms of ita mountains and valleye. 

The: Transformation of the Liineburg Heath.-In the Cfeogruphirclrc 

I t  is muoh to be wished that some term, more expremive of the underlying idee, 
oould be snbatitntcd in Englieh for the uunatinfactory word "peneplain," thongh the 
ohoice might be n matter of some ditliculty. The idea involved might flnd partial 
exprewion in the word " stump," though thie is open to objeclions, and fails to w~geet 
horiwntal extendon. 



Zsikkjft (d. 40, No. 2) there is an inetructive all-round description of the 
Ltineburger Heide, by K. Olricht. Lart mtn ry  it etill preeented an almost 
nnintsrmpted axpanee of heath. O n .  with the d h v e r y  of the Kieselgur beds 
and the entry of the railway did modern life penetrate the wildernem. Recently, 
rgrioulture and cattlerearing have been making great strides, and the heath is now 
among the ti& of Ctermeny's cattlerearing reeerves. The heath-plant is more and 
mom retreating before plough-land and fomt, the latter in 1900 claiming 23 per 
cent. of the whole area The ruling tree k Bcotch pine, which in crushing out 
beech, d, and spruce, and engroeeing the oopee everywhere in formation. I t  
turns out, however, that the pine will not permanently adapt iteelf to the climate, 
and mu& yield to apruce or to broad-laved treea Water-mdowe and fish-ponds 
are PlsO &ding with grat rapidity. Another factor in the heath's transforma- 
tion may Lie in the h v e r y  of immenne potaah-be& and for the firet time deep 
brings for pd.sh .re opening to view underground formations of a character 
ensentially d8erent from that hitherto rseumed. Here the article enters into a 
detailed discuaeion of the geologjr of the region. Only at Liineburg does solid rock 
emerge above the diluvial laym (mostly over 3000 feet thick), and hew is eeen an 
dmoet complete eeriea of the older strata from the Permian to the Miocene. 
Hardly anywhere doee the heath preeent interminable plains, but everywhere a 
beautifully undulating landnuape, which, with ita charaderistio vegetation, oon- 
h t a  strikingly with the d e w  neighbouring regions--Wendland to the eeet ; 
the Aller valley in the south; the p a t  moors in the weot; the deep Elbe valley 
in the north. Only in the south& does the mall  ridge of the Hellberge and 
the Leteinger heath offer F g e  to the Flilming. Despite the dvsna ,  of forest 
and field, there dl remain vmt expsnm in whioh, to the h o b n ,  the eye sweep 
over almmt uninterrupted heath. 
Human Qeopphy of the Plains of Lower Lengaedoo.-Following up 

the artiole a h d y  noticed In the Joumd (vol. 80, p 209), M. M. Some hes set 
h i d  the further taek of dieentangling the general cheraoteriutics of the human 
geography of Lower Languedoc. The molta of thin eeoond invdgation appeu in 
the A n ~ k s  dc Cfdographic (vol. 16, No. 90). The part of Lower Languedoc here 
d d t  with includes the littoral plains stretching at the foot of the " Countidres "from 
Nirnea to Narbonne, the pliwne hills of Bitmis, the HBrault valley, and the tertiary 
depressions to the south of the fold of St. Loup. In contrsst to the running waters 
and marketgrrdening of Rouesillon~and to the flowery field$, terrace-oulturer, and 
foreeta of Proven* Lower Languecjoc from Aude to the Rhone is a sea of vines ; 
ite dl of pebblen, clay, and eand offering the vine ita choiceat nutriment. In the 
single department of HBrault, the vine now covera 470,000 acrea, and in 1904 
yielded about 280,000,000 gallons of wine. To the vine aa ita dominant culture 
must be referred all the fluctuations of population in the Languedoc plain during 
the last half-century. Yet under the ancient regime the vine but divided the 
field with meals and olives. Be late m 1824, H6rault had no more than 240,000 
acres nnder vines, On the inweion of the phylloxera the vine covered no lees than 
660,000 acres. The revolution thue accomplished in tbe rural economy, and oon- 

' 

quent ly  in the condition of the population, between 1824 and 1860, was followed 
by the plantation of immense specee formerly covered with marshes and woods. 
Snch a reconstitution of economy called forth a considerable flow of population 
towards the " paluns" of Vidourle and the lower Rhone, where the economic situa- 
tion bad been deplorable, and towards tho Biterroia, where veritable Spanish colonies 
were formed. A characteristic of the viticultural plain, due to the pmperity of 
the vine, is its high density of population, exceeding 280 inhabitants per equare 
mile in the moat populou quarters. In oontnst, too, with the more i n h d  parta, 



more then 86 per cent. of the population of the Languedoo plain b gatherad in 
agglomerate gronp. In the canton of Mbe only 6 per cent. of the population li- 
ecrrttered ; in pcuts of Ande and H h u l t  only six. Two tetoh-map illustrate the 
grouping of population, the dependence of this on geologid C-HI being well 
brought out in the mcond, which ehom how most of the cenkee choose the P l i m e  
or Upper Miooene in preference to the recent allnvium. 

Leacsdie and ib Belatiom with Continental Qreqm-8 good deal of 
attention has lately beePl directed to the ialand of Leudia  (or Benta Ma-), 
adjacent to the o w t  of Akamnia, both on the phyeicd and historical side. The 
theory that it, and not the more southern bland, wrs redly the IthPLe of H- 
has found meral mpportmra, among them Herr Diilrpfeld, who hre dimuewd the 
quedion in a broohure of some fifty pgea The phyeid side has been re-exmhed 
in the light of reoent s w e y r  by Prof. PPrteoh (Petemutam Mitteilungsn, 1901. 
No. 12), whose former meamhea on the geography of the ialand are well known. 
The qnwtion at h u e  ie that of the supposed ,former oannection between the 
islend and neighbowing mainbud, the belief in which is baaed on atatamente of 
several of the d e n t  historiana, and Prof. Puboh pointe out that the reaent 
careful survey by Oberleutnant Walter v. Mar6ee, the d t s  of which have lately 
' been published in Berlin (J. Moeer, 1907), are of special value re a basin for ita 

study. The remarkable point in the old atory is that the connecting tethmun 
(supposed to have beon out through by the Corinthians) w plaoed, not st the 
north point of the bland where it ia now almoet joined to the mainland by a long 
epit of shingle (known in put re the PLaha "), but further oouth, abrerst of the 
old town of L e h  Prof. P W h  believee that the hintoriana were incorm4 in 
their statemente, and .he shown on the one hand that no evidenoe of a former 
oouthern m e c t i o n  hsa been found during the modern dredging operatiom in the 
lagoon; and on the other, that the northern apit of land must already have been 
in exirtenoe in the earlie& historid timba As had alrendy b m  moogaited by 
the geologist Sfefani, the lagoon mparating the inland from the mainland hre a 
ntmdural origin, and b no mere &cant famation, even though it b almost 
certainly been the emme of a movement of depreeeion during hiebrio times. If an 
W m u s  had existed close to Old Leuhas, the mole built by the Corinthians further 
eouth would have been unneceeeary, and Prof. Partach believes that the operatione 
for opening a p~eage  oodnted probably in the clearing away of the wumnletiom 
of sand which fend to block the "Stretti Canale" between the Plahs and the 
mainland CUML At any rate, he thinks the cut muet have been through aome 
part of the northern bar. A gcad case hss certainly been made out for thb vim, 
though it still e m s  not imponrible that, if the eea-level WM onoe relatively lower 
than at pmmt, the narrow peeeage ,of the Stretti Canalen may formerly have 
been entirely blocked. 

The: Khatmgm Expedition of 1905.-A ahort aketoh of the co rn  and 
d t s  of this expedition, which wae frequently mentioned in the J d  during 
the time it waa in the field, b given by M. Bscklund, the geologint of the @y, 
in the February number of l a  Qbographw. Ita leeder wan M. Tolmachof, and ita 
objed the exploration of the system of the Khatanga in Northern Sibwin, the 
npper wume of which WM known only from its ohanoe d i ive ry  by Chekanovaki 
won after 1870, while in searoh of the npper Olenek. A number of extensive 
lakes were reported from ita upper bwii, but, se it  now provr, the information 
regarding them WM very erroneous. The expedition net out from Turukbmak 
on the Teneoei, 4, went north& to the upper va l le~  of the Lrunr, a Mbutuy 
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of that river, whence two aeplrte putieo m a e d  over into the bmin of the 
Khsbnga, one of them W n g  the course of the Kotui, ite weetern headatream. 
Thia region is charrcteriaed by ita tabular form (only broken by the deeply cut 

E valleys of the Kotui e y s h ) ,  which cam the water-putiog to take a very 
irrvrgular couree. The plateau is compoeed of ahmte of diabaw, which form 
terraoee on the sides of-the larger v d y a  The rivere form lakslike expanaione, 
often of considerable depth. The two partiea having united on the s b m  of 
Lake Jeeeei-the only lake of any sise in thia region, though much d e r  than 
h been suppd-the next task waa the examination of the lacustrine region 
to the south and the exploration of the Moiero, or eastern headetream of the 
Khatsngcr, which last ww effeoted on dedges. This river, unlike the Kotui, Iw 
a very cinuous oourw, and does not trench the plateau like the latter. On the 
approach of Bummer, preparations were made (in which much help wan received 
from the Yakute) for the dement of the united rtream of the Khatenga, which took 
plsoe partly by raft, partly by boat. The voyagere took to the land before quite 
reaching the mouth of the river, and after tracing the cas t  east to the mouth of 
the Ambar, surveyed thin river on the return journey. The middle course of the 
Khatanga has made a deep trench ,in the Palmoxoic limestone, and ita preoipitoue 
banks are cut into fantastic forma The rapidn which occur in various place3 are 
caused by intrusions of diabeee. While forming a continuation of the North 
Siberh  plateau, the wuntry between the b t a n g a  and h a b a r  lacks the p m  
tecting covering of d i s h  men on the Kotui, and Im been much denuded, 
dewending to the north in a eeriea of terrama. A map which aceompsniea the 
paper showe the couraea of the rivers, eto., an laid down by the expedition, Bidb by 
eide with their dolinertion oq former maps, and thin bringe out clsuly the extenrrive 
ohengeo to be made M a moult of the survey. 

The Lolor-The olaim of Capbin D'Ollone (Jwmol, vol. 80, p. 487) to have 
been the h t  to tramme the interior of the Ta Liang Ah-the mountainous 
habitat of the independent Lolos-haa elicited a reminder from M. Bonb, the 
well-known French explorer, of his journey in the came country in 1898, which 
wan briefly desoribed (with ~ketoh-map), in the Compkr R d w  of the Puia 
Gteographical Society for 1899 (Joumccl, vol. 14, p. 206). This traveller, however, 
traversed only the southern extremity of the country in a diagonal line from Kiao- 
Kiating to Kien-chang or Ning-pen, BO that a field for further work s t i i  remained 
after hin journey. The p& podtion of m m h  regarding the Loloe and their 
mty has been summed up by M. Henri Cordier in the January number of La 
Obgraphie. Many of the travellers who have colleoted information have been little 
known to the public, at lesst in thin country, much having been done to throw light 
on the Loloe by French mieeionariee, like PBrea Vial and GuBbriant, an well M by 
travellers like Baber, Bourne, Hoeie, Bonin, etc. Besidea eketohig the history of 
European travel in or abouGthe Lolo country, M. Cordier snmmark  what is known 
of the origin, designations, language, writing, eta., of the peopla Aooordiog to Pare 
Vial, the people say thst they originally came from the region between Tibet and 
Burma, but much otecurity prevails as to their pest. The name by which they have 
bemme generally known k of course merely a mubriquet employed by the Chinese, 
who also use the more general term Man-tae (Barbarians). Baber's explanation of 
the term Loloe as signifying * black bones " ie doubted by Bonn d'hty,  but M. 
~ordier quota D ~ V ~ M  an pointing to a similar expraeeion an in use among the 
Kiihie. On the other hand, At. Vial etatee that Lolo k a Ohinem wn-aption of 
No-the name of one of their tribes. A 8peai.l inkmat &teahen to the Lolcm of 
the Ta Liang Shan beoeuw they have here maintoined themdvee in greater purity 
thm in the more outlying dbtrbb. 



Volornoer in Borthern Japan: &raCs.-Mr. Mtbrd, the author of the 
article on Jap.new Volcanoer in the February number of the J d ,  pdnb out 
the following emta as a*rurring in the d o l e  M printed : On p 1% liab 5 
"distinct" should read "extinct," and on line 8 of the lnet pnrngnph, ''wd.I 
crater " ahonld be " crater wall." The title to the upper illustration on 196 ehdd 
reed " Bandaieen from Lake Inawrahiro," and in the laat paragmph on p 198, 
line 4, "Hindo" should be "Honda" He a h  states, with referam to the 
parenthtmi~ in the leet line of p. 190 and firat of 191 (which wre not in the menu- 
script of the article), that the " dewriptiom " referred to were, with few exoeptions, 
tramlatiom from more or lese unreliable Japan- aourws, and that, even in the 
craee of volcanoes visited by the author, eeriok dim-cia oocur. 

Y. Glentil'r C)eologioal Berearcher in Moroooo.-Thie traveller, w h m  
former work hes from time to time been referred to in the Joumal, continued his 
examination of the geology of portiona of Moroaoo during 1907, though the evenb 
of which the country hae been the iwae prevented him from oerrying out his 
original programme. This waa to have led him once more to the Atlas 8011th of 
Marakeeh, in which city he had planned to ineta1 a meteorological obnervatory, M 

a check on his determination of altitude in the mountains. But having arrived at 
MPraberh on March 12, the aeerseination of Dr. Mauchamp soan afbrwanb made 
i t  neceeasry to abandon further a h p t s  in thb direction. M. b t i l  turned his 
attention instead to the borderland on the side of Algeria, currying out .Iso some 
geological reseamhee in the neighbourhood of Tangier i d  near t h e ~ l a n t i c  coast 
(RcMcign. Colon., Corn. 4fripw f i n p i a s ,  1908, No, 2). In the Tangier region 
he found that the Pliocene sandstones which form the. very regular p h t a u  of the 
Rarbya, between the Wed Kharnb and the ooaet, are identical in facia with t h m  
examined by him in 1886 near Tetun~, and he draws importmt conobiona .e to 
the h i i r y  of the Strait of Qibraltar. Thb murt, he holds, have bmn 
open at the time of the depoeition of these Pliocene nandetonea, tbe former com- 
munication (early hfimne) between the Mediterranean and Atlantic north of the 
B i e m  Nevada having by the end of that period beon dbphed to the aouth of 
the Rif. Here, an in the other dietricts examined, he paid special attention to the 
queetion of water-eupply, and WM able to determine the geological position of the 
water stratum. In the " Rarb " diatrict near Casablanca, he found h t  the Pliocae 
eaadstoner reat on a eub-atratum of Siiurian and Devonian age, but on the blgarkn 
frontier the formatiom repreeented are much more varied, including strata of 
Primary, Ileoondrrry, and Tertiary age. Two d i i o t  aerier of folds were here 
obnerved, an older of Heroynian, and a more recent of Alpine type. M t s  of 
volcanic activity from the Carboniferous age onwards were aleo found. M. k t i l  
t h i i  that water might be obtained for irrigation purpoges in the neighbowhood 
of Ujdq where some at least of the moil eeams likely to prom fertile. 

The W a r n  Coartcl of the Bed Sea.-Profeeeor Herdman has communicated 
to the J w d  of the Liarreon Society (December 21,1907) a aerier of reporb on 
the results of investigations into the marine biology of the B I I ~ B B B  Red 
carried out under hie direction in 1904 by Mr. Cyril C~lsaland. Some of the 
reporta deal with epecial portions of the biological collections, but Mr. C w y m  
own narrative of the expedition, and diecnseion of certain of the fertures of the 
colrets visited, are of interest from a geographical point of view. Several ' R B B ~  

were apent at Suez, the marine fauna of which is typically tropical, rfiording r 
distinot contrast with that previously etudied by Mr. Orosslsnd on the other of 
the continent during hir expedition to the Cape Verde group. Voyaging henw 
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down the Red rn in a emall v d ,  he wan able to me many little-known harbours 
and mefs on the wsstern ehom, eepedelly between 2L0 30' and la0 N., and wae 

L struck with the uniformity of the biological conditions. Of all eeee this beet 
deaeiveo the name C o d  seq aa (with one partial exception) corals luxuriate every- 
where. The exception is formed by the lvge e n o l d  bay of Don* or Dongomb, 
where a submarine ber separatw a coral area to the south from a nullipore area to 
the north. The abeence of ooral in the latter cannot be explained by any of the 
causea which in general reetriota ite growth, and Mr. Cmsland euggeab that if the 
reaaon could be found it might throw light on the unexplained absence of reef- 
formiog wd on parb of the Eeat African coaet. A special report d& with the 
wml reefs of the Sudantw mt. Bs in other parts of the Red see the rift valley 
is here bounded by rangee of jagged mountains of granite and the crystslline roch, 
between which and the ser is a plain of alluvial gravel and eand, traversed in place8 
by rangee of low hill& A striki~~g fature ia the number of canal-like bays or 
f' Uom " running into the oocurt plain. They have bean attributed to two oeriee of 
faulb a t  right a n g k  to each other, and their permanence ia no doubt due to the 
a h t  rainless climate, the absence of staong tidal currenb, and the proteotion 
rfiorded by growing coral. Both Mngiag and M e r  reefe are repreeentd, an well 
as scsttared ree.fa-mma of atoll form. Many evidsncee of recent elevation are to 
be seen in the form of reired bmchee and old m i o n .  linee or clifh, and Darwin'e 
rubeidence theory m o t  therefore be adopted in explenation of the barrier reef8 or 
.toll-like forma Mr. Crolleland regard8 the form of the reefs M due to the belance 
bdween aggrdiog and degrading agate, the fomer king the growth of cad ,  
nnllipoxee, etc, the lettar the w d v e  &ion of the tea and the rotting muad by 
boring orgmb~.  A note ie a h  given on the shore-clifl near Alexandria, which 
b cornpod of wind-blown arnd (broken shell materiel), padng lower down into 
srrndrtone of considerable -we.. Between high and low watsr there L a rock- 
&st, which seem to owe i b  origin to the hard- action of the res water. Below 
water.leve1 i b  edge is protectd by an hru~ht ion  caused by marine org.nbm. 

Captain Peroival'r Survey@ in the Bahr-el-Om.-With reference to the 
article on thie eubjtct in the Journal for December, 1907 @. W), hptain Claud 
Percival, the officer who#, l ~ ~ ~ y s  were there desoribed, &tee to point out that it . 
wse a mietake to credit him with the earlier muvey work carried out in saaociation 
with Lieut. Beyldon, EX. ( a h  referred to by Lieut. Comyn in the November 
number, p. 624). Thie was done by Captain A. B. Percival, D.s.o., of the 
Northumberland Fueil iegen officer with a dietinguiehed career both in South 
Africa and the Sudan. In the map accompanying the eune d c l e ,  the hille eouth 
of Ragaa should have been named Mnngaiyat, not Mungalyat. 

Retreat of Olaoiern in the Canadian Bode&-We understand th t  
Meeera. Q. and W. S. Vaux (whose report on obeervationa of cerbin glaciera of 
Alberta and British Columbii in 1906 wan printed laat year in the P w c d h g ~  
of thd A&y of Natud  S c h  of PldudeJphia) have lately reported to that 
Academy on the &b of further work carried out in 1W. An in 1906, the 
observations h v e  shown that the retreat of the glaciera of thin region, whioh hrrs 
been in progma for mme time, continnee to make itsell noticeable--in fact, the 
shrinkage and breaking down of the glaoir.tongua were inoreaningly marked in 
1907. The tongue of the Illecillawaet glacier, when examined on August 12 laat, 
wse found to have d e d  65 feet nince July 24,1906 (it messured along a line 
parallel with the sris of the glacier). A similar atate of thinge was eked, 
on August 16, at the hulkan glaciir, the ohangw being here more marked than 



for mvlerpl years At the Viotoria glroisr the &.ages were 1- m a r k 4  though 
' 

lrOl in the urn. dirwtion. On A u p t  19 the Yoho g L b r  waa found to bar. 1 
reoeded very appreoirrbly during the previous twelvemonth, particularly on the  
left side. Aa in other examplea, the point of greatat externion wae a very long, " 

bldslike tongue occupying one of the grooveo in the glacier-bed, paralld to ib 
direotion of flow. The above faote are the more remarkable. M the winter of 1906-07 . 
had been cold and stormy, and the following mmmer &owed a low a v e n g e  of 

' 

aunahine and low temperature eonditiona Further rtudy is evidently n-y 
before the &ion between weather aonditions and glacier ohangea can be fully 
underat &. i 

The mat Salt Lake.-We ham received the following nde from Mr. F. 
Trimmer, who for some yearn haa paid attention to the fluctuations of thi. U e  
(d. Journal, vol. 18, p. 97) : " A  note appears in the Salt Laks !Whnc of 
February 21 thst the lateat o h r v e t h  of the U.8. Weather Bureau local ofiloida 
find the level of the &eat Sslt lake at that date to be 3 feet 6 inches above zero. 
This level wm not reached in 1907 until mideummer. That would be after the 
snows hrd come down the rivere, and it wm the higheat reading for ten years. 
Some three or four y e ~  ego one came ooroee newspaper artidea from time to 
time lamenting the approaohing demiee of .the Great f3alt 13% the level baring 
been falling for m long. But the outlook today seems di&ent. It wi l l  be 
intereating to learn L b r  about the ' at-off' built on piler during thia low-water 
period by the Central Paoi60 Railwby for 10 miles aomes the shallows of the 
northern end of the lake at a height u id  not to oontempkte the watmm again 
rbhg. The d t e m m t  is m d e  that a further rim of 2 fmt in the lake will 
rubmerge. the rails. b r i n g  in mind the steadily incrcmiq dive* for iwiption 
of all rtaeunr feeding the @reat Bslt lake, thb riee now under obmrvation mom b 
be of unusnal intereat." 

Bp lomt ion  in mtto &NO, BrPdl-The work, now in progreq for the 
oonstruction of a telegraph line through the weat of the state of Matto Gmaa, 
neema likely to supply mme omful information on the geography of thir impsrfeo(1 y 
known region. A report by Major h d i d o  Bondon, Met of the military oom- 
mianion to which the work hrs bean enfrasted, is quoted in the third n u m k  of I 
the Zcitrdrrifl of the Berlin Qeogrsphid Society for the pmmt year (p 193). 
Major Bondon had, at the time of amding off hie deepatoh, lately returned to 
Diemtino from an apeditim to the Yuruema, one of the main head&rsrms of 
the Tapajoq which he had -bed in 13' 8. Dnring the much north he had 
c d  the almost treelam plain on whiob all the uppr  branchea of the Tap& 
have their souroes, end had k e d  the positione of sixteen of the tributariea of the 
Yuruema Three tribes of Indiana-the Paresis, Oahxie, and Nyambiq- 
were enwuntared, and the party had to resist en e t t m ~ ,  probably from the- yam- 
biquiras, with whom the rubber ooll~~tom who frequent this region ham for mme 
time becm at feud. The view from the wmmit of the Tapirapuinaan range showed 
8 ruooession of tmuw rising into 8 mountain oh&, which apparently form the 
wa te r -pdq  between the baains of the Guspore, Paraguay, and Tapnjos. The 
greater part of the region cornkb of nand, with a subshtnm of nandetone, but 
considerable difference8 in the vegetation were observable on omming the water- 

XacClare'r Ship, the " 1nvediptor."-It ir reported from America that 
the Inveetigdw, which was abandoned by M d l u r e  in 1863 when ice-bound in ita 
winter quartsn on the north eide ot Banh bnd, wan lnet mmmer viaitad by tbe 
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whalers, who found the ehip in good preservation, and, owing to the unusual freedom 
of the coast from ice, were able to tow her away. If the story be correct, the return 
to civilization of a ship that haa remained icebound in the far north for over half 
a century, will be a r~nique event in the history of exploration. 

The M-o& Experiment.-An inquiry a d h s e d  to the Philadelphia 
Geographical Society haa elicited the fact that, in addition to the casks of which 
the  diecovery bad been previously reported, another of thoee caet adrift for the 
purpose of determining the direction of polar cunente baa been recovered. This 
waa No. 50 of the seriea, and it had been dropped by Captain Tuttle on 
August 21, 1901, in lat. 72' 6' X., long. 171' 33' W. I t  waa found in Auguet 
1903, by a native of Amman, 8 milog south-east of Cape Nortb, Siberia, having 
thus reached land at  no great dbtanoe from its starting-point, Cepe North lying 
only just west of 180° from Greenwich. The general direction of drift must thus 
have been routh-weat, on the snppoeition that the conm taken was fairly direat. 
The following are the poeitiona at  whiah other caaks were oest adrift : 

Noa. 1 ,2 ,8  in '70' 47' N., 126O 3' W. 
,, 22 ,, 70' 36' N., 120° 35' W. 
,, 24 ,, 70° 52' N., 125O 36' W. 
,, 86 ,, 71' Of N., 128' 6' W. 
,, 38 ,, 70° 60' N., 123' 6' W. 

Mr. Wkkelsen'r Expedition.-The news waa telegraphed from Seattle on 
April 8 that Mr. M i k k e h  had arrived there the previoua day from Alaaka He 
had left Flaxman idand on October 16, and journeyed along the northern shore of 
Alaaka towards Nome, afterward8 proceeding along the Yukon towards Fort Gibeon, 
and coming out by way of Fairbanha and Valdes. Mr. Leffingwell, the geologist, 
remained at  Flaxman island to continue the uci~ntifio work. It ia stated that Mr. 
Mikkelsen is hoping to obtain further fun& to enable him to prosecute hie taak. 

Fluvial and Qlacial &ordon.-hn article by h f .  Brunhea in the Revue 
de Cfbqraphie ie called forth by a paper read by Prof. W. Y. Davis a t  the meeting 
of the British Association in 1906, and published in the Scottish Geographical 
Magazine in the following February. Prof. Bmnbes accepts as correct the differ- 
ence between valleys excavated by fluvial and glacial emion-the U form of tbe 
latter and the over:deepening of the main valley, but ascribes the result in great 
measure to the adon of water beneath the glaciera and not to the direct e ~ s i o n  of 
ice. He pointa out that the U-shaped bottom of some valleya, such aa that of 
Lauterbrunnen, ia formed of &%-is that has fallen or been carried down by water, 
and that the vertical cliffs show no signs of abraaion by ice. He refera to the 
frequency of bars and boasea of rock in glaciated valleys and the rocky knobs 
often rising in the midst of existing glaciers which are known in Switzerland aa 
Plrcttm. By tbeee the eubglacial water is diverted into two or more etream, and 
hence the bed of the glacier is broadened. and assumes the U form. Where the 
glacier is contracted or tapers off a t  its extremity the two streams run together, 
and the valley, after the retreat of the glacier, approaches rather to the V than 
the U form. The ice playa its part in rounding off and polishing the furrows 
washed out by t h ~  water and grlnding down all aalient points. It reduces the 
ridge between the stream, eometimea removing it  altogether, or leaving only bars 
end knolla hew and tbere. The excavation of these valleys is, therefore, according 
to Prof. Bmnhee, commenced by water directed and controlled by glaciera, and is 
completed by the action of the ice. 

No. V.-MAY, 1908. 2 Q 



The Relative Levelr of the Land and Sea.-The view of Sum, that the #c 

level has remained virtudly canatant during the moat geological period, and that 
any dieturbsnoe of the relative levels of land and sea must be due to M move- 
menta of the land, is pretty generally accegted by geologists The oontrary view 
hm found, however, a ohampion in M. P. NBgrie, who hse written d o m u  
papm on nrcent change8 of level in the Mediterranean region, whioh ohanpa, he 
holds, point to a general rise in the level of the see within historic timea (01. 
Journal, vol. %4, p 483). From hi reaearchee at Deloq Prof. Cayeur w' led 
to doubt the conolwione of M. NBgris, who has therefore himself made cm examina- 
tion of that island with a view to tenting M. Cayenx's propoeitiona The result.. 
which he has lately pnbliahed aa a broohure (Athens: Charlea Beok; Park: C. 
BBrengar, 1907), have only tended to o d m  him in hie previoue opinion, and he 
maintains that both the nataral ahore features and the poeition of d e n t  edifioea 
now bathed by the m indicate a recent rim in the level of the &tar. M. NBgri. 
supporta hie contention by many other inetanceo of submerged buildings within the 
Mediterraneen region, t h m  having, in hie opinion, dl been cautmoted at a time 
when t h e  meites were r a i d  above the sea-level. The wide dbtribntion of such 
p&ially submerged buildings might seem to favour M. NBgrie's view, though it 
may be asked whether there are no recorded faota which tell in the oppoeite dimtion. 
While it ie quite probehle that a swelling np of the beds of some of the ww may 
have *en place, rs M. NBgrir snppoeeq it ie difficult to believe that such mow- 
menta wuld be so general and similar in dimtion re to affect the level of the ooern 
as a whole; for a ainking of the sercbed, undw the weight of eediment deposited 
on it, in rather to be expected, in plroes at lee&. Were the Meditemern an 
entirely c l d  m, there would be lean difficulty in oocepting the theory M reguds 
this particular region, but M. NBgris suppmea that a similar riee in the seelevel 
hm toLen place on the ocaanic caste of Weatern Europe. 

Sea-water and the C)ermination of Bee&-In any study of the distribu- 
tion of plante the question of the diaperrul of their weds by the agenoy of the ea ' 
ia, of w m ,  an important one, rendering it neoeerery to know how far the eeeds 
of variow speoies may retain their vitality after long immersion. M o d  
experiments with thb  objeot have been made by a good many observere, inoluding 
Darwin, though it is difficult to aeoure the reproduction of natural oonditions in 
such experiments. Mr. Selim Berger, of Btookholm, whorre study of the ooloniastion 
by p h t s  of newly formed island8 in one of the Swedieh lakea was r e f d  to in 
e reoent number of the J o d  (Jmuuy, 1908, p. I l l ) ,  has d e d  out psshsps 
the moat methodid d e n  of experimentr of thie kind that has yet been , d o .  
&ring procured the seed of a number of apeciea (-me Soandiivian, mme from 
the Fdkland ialeub), he subjected e fired number of each kind to thirty days' 
immemion, under otherwise similar conditioq both in freeh and salt water, atter- 
wade p M i g  both &e in a darkened room, between layera of moisten& filter- 
peper, while samples of the same needs, colleoted at the same time but not previonsly 
i m m e d  in water, were treated in a similaF way. The seede were examined daily 
for a complete year. Mr. Berger haa deeoribed the experiment and its mnlta in 
the B6ih+&fre aur BohnMohsn C e n t W t  @reeden, 1907), and has eent us a reprint 
of the paper. As might be expeoted, difierent eeede (of twenty-six a e m  kin& 
subjected to the experiment) behaved in very different ways, a d  Werenw were 
obeerved according ta the three differunt modes of tratment. Thus, while mme 
germinated freely before being re~noved from the water, in the oase of 0th- thin 
happened onljr during the subsequent treatment, while in a few oveee all the seedm 
(in one or other of the ategorim) fa~led to germinate withii the year. A oom- 
puison of the fate of the seeds irumeraed in salt, with that in freeh water, ahows 



that in the cane of cerbin spsoiee the eelt water bad increased the percentage of 
those germinating, though in others the revem held good. In some cases also the 
immersion, whether in ealt or fresh water, had caused a larger prcentage to 
germinate than wea the w e  with the seeds not immersed a t  all. Of importance 
as re@ the diiperml of planta by ocean currents ia the fact that wbile the 
eeeda of some speoies remained floating throughout the period of immersion (some 
germinating in this position), those of other kinda all aank, either a t  once or within 
a very short time. I t  ie noteworthy also that a coneiderable proportion of the 
seeds of some species (whether immersed or not) remained " hard," or apparently 
capble of germination, at the end of tbe whole year. 

Early Cartography of the Baltic.-Some interesting noten on this subject 
are given by Prof. V. Bellio in the Rivisfo Cfsogr. Ituliona for November, 1907. 
The writer maken no attempt to treat the subject exhaustively, but d e v o h  his 
attention chiefly to the early Italian and Catelan portold, and the probable 
aourcee whence they derived their knowledge of the Baltic. At the outset he 
diecusaas briefly the queetion of the priority of the Itelisne or Catalans ae makers 
of nantical charts, and upholde the claims of the former M againat the views of 
Homy and othm. Without accepting the snggeetion of Magnaghi that Dalorto and 
Dnlcert (which last he prefers to read Dolceti) may have b&n one individual, he 
holde that the latter may quite ae probably have h e n  of Italian se of Catalan 
origin. In  regard to the nupping of Northern Europe, he equally dieeents from 
the view of Hamy that any knowledge of this region p o w a d  by the Mediter- 
ranean peoples in the early fourteenth century m e  solely through the Spanierde, 
ahowing t h t  the Qenoese wen, probably well acquainted with the seaa at least an 

a far m Flmdsrs. While many of the early portolani omit the Baltio altogether, and 
others, from Uarignano onwanh, show it merely in diagrunmstio form, the cbarta 
of Dalorto, Dolceti, the Laureasibna (feddianq and the Catalan of 1360(?) and 
1876 (all belonging to one type in this respect) make eome attempt to repreeent ita 
outlines, though with very partial auccwa Ae a poec~ible source of this delineation, 
Prof. Bellio quotee the description of Adam of Bremsn, wbich shows a somewhat 
striking agreement with it as regards the main features. He a h  refers to the 
configuration given to the region of the Baltic in m a p  of a type found in early 
m a n k p t  or printed versions of Ptolemy'a Qeography, and ie inolined to attribute 
it to information obtained by Merino Sanuto about 1320. Curiously enough, he 
makee no opecia1 reference to the map of Claudius Clavua, to which some of the 
later examples were almost certainly indebted, and which might far more euitably 
have appeared in his fourth that1 in his second category. I n  the latter part of his 
paper he diff ium two of the early eonrcea for a knowledge of the Baltic, viz. the 
' Itinerary of Brugen ' and the ' Navigatio ex Dania per Mare Balticum ad Esto- 
niam,' laying down the data supplied by these on a map, in wbich the actual cossts 
are a h  shown, ea well as those derived from Dalorto. The Italian cartographers 
evidently made little if any uae of these sources. I t  may be nded that the Venioe 
map of 1614, of which a reproduction appeared in the February number of the 
Journal, given, for the time, an unusually good indication of the Baltic. 

08opphy and Arcbiteotum.-An interesting note on this subject appears 
in the Building News and Enginem'ng Journal (vol. 83, No. 2762). I t  is pointed 
out that the great stylee of architscture have always had their geographical 
centrea, whence they have spread with wider trade routes and commercial and 

2 0 2  
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political development. They wen, orated in w d t h y  countrier during long years  . 
of peace, with little interference from outside. In the hands of a rich aristocracy 1 
money waa freely devoted to great buildingo. This waa the cpse in the cities of 
C h e a .  The routea of East and Weet met here-the caravan'pnth over the desert ! 

:i 
through Tyre end Egypt, by way of Greece, to Sicily and h u t h  Italy, and the ser, 
routea from all prta of the Medittrrranean. The external contact wan not too 
close: development wau untainted with foreign styles. The supply of Pentellic I 
marble was very large, and all the great buildingn a m  in tima-of pace. T h e  
reaction of Grecian architectnre was traceable aa far aa north-went India, especially 
after the march of Alblaxander. In Rome, architecture developed during cen- 
turies of peace: it  spread as the legions subdued the Mediterranean ooastq and 
followed their march along the great rivers of the north-west, especially the Rhine. 
After Rome fell, Conetantinople became the trading centre of the world, and the 
Byzantine style spread eaatward and weatward along the old trade routes, and aleo 
through Ruseis. Venice, from the head of the Adriatic, waa able to assimilate and 
dieseminate. Theee two type of Romaneeque were drawn towarde Paris, but the 
ooaatal ravagea of Scandinavians influencedthis style, so that it gave b i i  to tho 
Norman architecture. The insularity and internal peace of England left her free 
to pedect the Gothic style-slightly affected by the Crusades. Geographical 
position favoured the buildings of the Belgian towns, where trade brought riches 
and popular appreciatjon. The Italian republics of Florence, Venice, and Rome 
were separated by the Apemines, so that each built its dietinot semi-fortrem type. 
With the growth of means of communication the stylea of C h i ,  India, and Jepau 

1 
are being E ~ p e s n i z e d ,  with modi6cations due to climatic differences Weatern 
effects are more visible in domatic work than in the great monuments. 

A h b h  Sooiety for the Pablioation of Early Voyagea-A eociety on 
the linen of the Hakluyt Sooiety has been formed in Holland, to be called the 
"Linwhoten Society!' There ie a large amount of available material, and the 
m i e t y  in likely to bring much ueehl geographical information to our knowledge. 
and to have a highly interesting carear. The first council will consist of : Pmident, 
Jonkheer Vice-Admiral A. J. Roell; Vioepresident, J. E. Heera, Pmfesnor at  
Leyden ; eecretary, Wonter Nijhoff ; treaauror, D. F. Scheurleer ; other memberq 
Dr. H. T. Colenbrander (secretary to the Government Commission for the Publica- 
tion of Records), A. Hotz, Captain Baron Mulert (Royal Navy), G. P. Rouffier. 

MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1907-1  908. 

RESEARCH DEPARTMENT. 

March 20, 1908.-Major C. F. CLOSE, c.M.Q., B.E., i n  t h e  Chair. 

Tho paper read wsa :- 
"The Regional Qeogrnphy of the Lnnd'a End Peninsula." Ry A. \Q. Andrew~. 

Tenth Meeting, March 25, 1908.-Sir COLIN SCOTT-MONCRIFSF, K.CY.Q., 

K.c.I.E., Vioe-President, in t h e  chair. 

A lecture .wag given on " A Canoe Journey to the Plains of the Caribou." By 
Ernest Thompson Seton. 
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Eleventh Xeeting, Illhrch 30, 1908. -The Bight Hon. Sir GBOBOX T. 
C)OLDIE, K.C.X.G., D.C.L., LLD:, F.B.S., President, in the aheir. 

E~lcm10tis.-Frederick Stanley Arnot; Louis B d e ;  Hon. Lewin Cadogan; 
Fncncie Edward Clarke; Neville B. 'Craig; John Percival Day;  Dr. T. T. 
b o r n ,  M.A.; Colonel John Matthew Jon- ( A m y  Medical Service); Cuthbert 
Ebancis Mvntagu ; Chas. Renry Du-n Morhnd, M.D. ; Hon. Charlee S. Rolle ; 
Edgw Campbell Russell ; Albert Russell; Rich& Stadey Varley. 

The paper read wae :- 
" Geographical Conditione deoting the Britieh Empire. (1) British Ialanb." 

By H. J. Makinder. 

GEOGRAPHICAL LITERATURE OF THE MONTH. 
Add* b the L-i'brq. 

By BIDWARD HEAWOOD, MA., Libnadan, B0.8. 
abbmiationm ot n- and tbe .qjeativee derived 'from them .re 

. m s ~ ~ t o h ~ b L h e m ~  of utidw from- p.bliothr -phi4 
nsmerueuianderrith.infnll:- 

A. = Academy, A&e, Akademte. 
Abh. = Abhandlnngen. 
A n n . = ~ , A l m d e r , ~  
B = Bulletin, Bollettino, Boletun. 
CoL = Coloniea I B. = BqyaL Com. = Commems. Bev. ) = Be*w, Bevne, Bivinta. 
O.B. = Oompta Bade& 1 S. = ety, Booi6t6, BeLkrb. 
E. = Erdlronde. , Sa = Boienoe(r). 
Q. = Qeugm h Qbgrsphie, Qeogrsfla ' Sitsb. = Sitsun~berioht. 
~ e a  = ~ e a e u a f t .  I T. = Tran~~~)t iom. 
L = Institute, Mitptbn Ta = Tijdmobrift, !l%Mft 
h. = IarerKya. I V. = Verein. 
J. = Jonmal. 1 Verh. = V e r b d l u n p i .  
Jb. = Jshrbooh. W. = Whensohaft, end oompoundr. 
kk. = lrsi+i& ~~~ I Z. = Zeiteohr+ 
M. = llditte11angesl. I zap. = ZapielrL 

On aaoount of the ambigui of the worda mhw, do, eta., the dm of boob in 
the bt Mow in denoted by thePemgth and breadth of room in lmba to the neareat 
hdf-indl. TherireoftheJbvrndhlO~gt. 

A ~ t i o n o f t h e r o r b i n t h k l i a t r i l l  benot i eodr lmhin  thr 'gJomrnal." 

EWOPB. 

blpr. Z Gee. E. Berlin (1908) : 5-17. Penok. 
Die Enbtehung der Alpen. Yon Albrooht Penck. Diagram. 

Upa-EIirtoricd. 17I.k.k.Q. GM. W k  60 (1907): 29'5-311. Beber. 
Zur Frage der Aufenthaltee der Hunnen und Sawenon in den Alpen. Van 
I). Reber. 

ap-f onto b u r .  Jahrbuch Sahweicsr-Alpsndub (190607) : 253-272. Tiiabrr. 
Zur Ikrgnamenfomhung. (Noch einmal " rob," " row!') Von Dr. C. TBnber. 
Xlluatratioru. 

Arutrir--0arintbis. M.k.k.G. Gee. Wim 60 (1907): 5-5. Till. 
Dm gr-m Naturereignis von 1348 and die Bergotiirae dm D o b d c h .  V0n Dr. 
Alfred Till. Skctahmp and Sections. 

Austria-Karat. Glob 82 (1907) : 359-365,377-383. Perka. 
Aus der Unterwelt d a  Karstes. Die 6chlundhohle von Bresovizzrr, die Tropf- 
etei~~hohle von Bliono und dio M ~ r G h l e  bei Nabreaiua. Von G.  And. Perko. 
Plain, &atirnu, and IUwtrationr. 
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AluM.--Xu~t. Beak r. M . n n r d . t t r  
Silruiaqaber. K.A. W. W h  116 (1906) : I. Abt., 3-20. 

Diu Urnkehrung dor Planzenregionen in den Dolinen den Karstas. Von Giinther 
Ritter Beck v. Mannagetta. IUwtmtionu. 

Austria-Eilwir. dl.k.k.G. Qes. Wien 60 (1907): 312424. mndik. 
Die Eisaeit in tlen Gohlesieohen Beekiden. Von Dr. Erwin H d i k .  

Auatria-Tirol. & Qletsohsrkunds B (1907) : 29-54.112-127. hPf==- 
Olazialgeologische Beobaohtongen im unteren Inntala Von Dr. O t b  Ampferer. 
Map and Sections. 

Peninmla--Geology. Btroh. 
Die geogrnphisohe Verbreitung von Eiezeitepuren a d  der aumergrieohhhen 
Balkanhalhineel in ihrer Abhangegkeit von Niedemhlagamenge und Hohe. 
Diwrtation . . . von Franz Stroh. Darmnhdt, 1907. Size 8) x 51, 58. Map 
and Diagram. 

Oentral EtuopbXrsgebirge. ' B t r ~ u b .  
Die haaheten Siedelun en dm .eiicksisch-Mhmhhen Erzgebirgen. Inaugnral- 
Dissertation . . . von &to Straube. [Leipzig, 1906.1 Sbe 8) x 51, pp. 110. 
l'rias la. 9d. 

Dmuk. Trotter. 
Commercial, .No. 9 (1907). Dea atch by Lieut.-Colonel Sir Henry Trotter. 
reporting upon the operations of t i e  Europeaa Cornlniseion of the Danube during 

its previous history. London, 1907. - 
On the varione improvemento to navigation, etc. 

England and Imnoe-Crrto~phy, I0rdh.m. 
Nota eur la cartogrephie dea provinca an l a h  et frrn dea mifibme et d k -  
aeptibrne e i b ~ e a  Par Herbert George bordham. GE 1907. Biu 9 x 6, 
pp. 10. FadmUu. 
The author har been for mme time a keen etndent of local E n g U  oartogmphy, 

nnd hm lately turned his attention to that of Franoe. 
Burop-Meborology. Metsorologbdo 2. I (1908): 1-9. TrrbuL. 

Die lan&uernde Fohnperiode im Oktoher 1907 and die Luftdruokverteilnng 
bei Fijhn. Von Wilhelm Trnbert. Dbgmnu. 

I~al.nd. 2. Osr. E. Berlin 1007 : 597-821. Pj~tpruoa 
Einige Ergebnime miner Reise in Sfid-Idand im Sommer 1906 Von Dr. Held 
Pjeturaaon. Bectionr. 

Italy-Budhh. C.R.L SO. P a h  146 (1907) : 1312-1313. mt. 
Sur un can de daoublement du thalweg d'unc vallQ par l'intervention d ' ~  
ooolke volosnique (Sardaigne). Par Deprat. 

I t d y - V ~ ~ v i ~ .  Riv. B. Itcrliana 14 (1907) : 385-395. Burtt8. 
I1 nuovo relIevo del oono venuvisno. Di Mario Baratta Bkdalknop. 

noma J-COSI~. E ~ ~ - E U I K ~ L .  
De vestlmdrke $!htersbaniners naturforhold. Af B. Helland-Hansen (Meddeld-r 
om @e3stereavlen, 111.). Bergen, 1907. Size 9 x 6, pp. 110. Map, Diagraars, and 
Illuatrcrlionr. 

Pym~a-Plaocnarner, B.Q. hist, el dsrcrlptive (1907): 73-192. B3loc. 
I)iformationn des nome do lieu. pyrb6enn. Par b i l e  Belloa 

Brurk-Hydrology. Yermolo4. 
Spluncu, B. and b h .  8. Spcl&logis 7 (1907): No. 49, pp. 20. 

h a  lam interrnittentn de la Rneeie d'Europe. Par A.-S. Yermoloff. Map and 
IUwtration. 
See April number, p. 441. 

Boandinrvia. m o t .  
La rupture scandinave: ftude anthropog6ogmphi ue. Par Charlea Bihot. (*- 
vnur du S6minaire de G6ographic de l'univereid de IAi4ge, fisoicnle 8.) Li&e, 
1907. She 9 x 6, pp. 46. 

eweden-Pkocwnw. Yrner 87 (1907) : 228-238. norem. 
K. Ohuuumdcommith rubeten. Af Adolf Noreen. 
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United Kfngdorn-ksl.nd. f f d .  Mag.. Dee. V., 4 (1907) : MB-553. Bed. 
Noten on some Ooastsl Featores in (30. Waterford. 111. Tramore Bay to Dunmom 
h t .  By F. R. Cawper Reed. Sedion. 

United Kingdom-Biver-nyrtamu. Humer. 
Qua*terZy Journal Oaol. S. 68 (1907) : 470514. 

On the origin of osrtein oaEion-like valleys awmhted with lake-like areas of 
deprwnion. By Frederio William Harmer. Mapr, Illwtrationr, and &tiom. 

Noticed in the February number, p. 215. 
United Pingdom- Bootland. L e d .  

The Plant Remaine in the Soottiah Peat Mosses. Part iii. The Scottisll Hiih- 
lands and the Shetland Idande. By Francis J. Lewh. From tho Tranmotwnd 
of the Royal M e t g  of Edinburgh, vol. 46, part i. (No. 2).) !Ed inburgh, 1907. 8ize 
12) x q, pp. [33-701. Map and &tionr. P r a e n t d  iy the duthor.. . 
This and the earlier parts have been noticed in the Journal (vol. 87, p. 84; vol. 

80, p. 88; rol. 81, p. 931). 
United Kingdom- Baotland. Qhryatal,.nd M o r r y .  

T.R.S. Edinb~trgh 46 (1905-1907) : 361-396. 
An investigation of the aeiohea of Looh Earn by the h t t i s h  Lake Survey. Part i., 
by Prof. Q. Chryetal ; part ii., by Jnmee Murray. Rlusttationr and Dhgramr. 

Weatern Xurope. Cambier. 
B.S.R. Bdge a. 81 (1907): 40-91, 126-170,252-288, 349-389. 

b d e a  m r  les trendomations de PEsaeut et de eea atanentn an nord de Uand 
pendant la #node hietorique. Par E. Csmbier. Map. 

MIA. 

0Upi.n Be& B. Amtican B.8. 89 (1907) : 577-596. Huntington. 
The hiatorio fluctuations of the Carpian Sea. By Ellaworth Huntington. Mop 
and LMqranr 

A chapter from the author's work, ' The Pulm of Anir' 
Central M a .  G.Z. 18 (1907) : 568-579. Berg. 

1st Zentral-bien im Anstroaknen begriffen? Von L. Berg. 
The writer believer that the "geolo 'oal" desiccation of Central Asia ham long 
d, and that the exwing r b t e  of #inp i t  an  alternation of wetter and drier 
perioda 
Osntrrl Ada. Hmtlngbn. 

The pulne of Asia: R journey in C%ntral Asia illustrating the geopraphlo basin of 
lriatoy. By Elleworth Huntington. London: A. Oonatsble & Co., 1907. Sim 
9 x 6, pp. xxiv. end 416. Map and Illwtrations. P& 14r. d. PtwtntPd iy 
tlrs Publiderr. [To be reviewed.] 

chins. M h .  d. Imp. So. 8t. P d m h r g  6 (1907) : a. phiI.-hbt., NO. 4, &. 30. Weber. 
Index de la neotion gbgraphi ne dt, la Q m d e  Enoydop6die ohinole, T'ooshou- 
toh'emg. Par 0. de  Wbeber (2. I. Weber). 

ChiPcCsntrJ .  B.S.B. BeZge Q. 81 (1907): 289548. E8rfrld 
Itindrairer dans le Hou Nann nordaooidental e t  dane le  Kiangri ocwrldenhl. par 
le Capitaine F. Harfeld. Map and Illwftations. 
8ce note in the Maoh number (p. 334). 

China-R.nrlitemtion. Hirth. 
Syll~hary of Chinese eounde. By Friedrich Hirth. (Extraoted from ' Researoh in 
Clrina,' vol. 1, part ii.) Washington, 1907. S k e l l i  X 9, pp. 511-528. 

China-Yangke barin. 2. Qsr. E. Berlin (1907): 589-596. Wegoner. 
Ueber seine Reire in Mittel-China. Von Dr. Georg Wegener. 

See note on a part of the journey in vol. 88, p. 211. 
Chinem Empire. Kmndy .  

A list of the oitiee, toms, and open ports of China and dependencies. B M. 
Kennelly. Shanghai : T'ueewei Pwrs, 1908. Size 94 'l( q, pp. viii. e n 9  a. 
Priae 3a. 6d. 

Chinese -pi-Tibet. Z. Ga. E. Berlin (1908) : 18-35. f ilchaer. 
Seen in NordoetTibet nod dnr Mat~hn-Problem. Von Wilhtlm Filohner. 
Diagram8 and I ~ ~ .  
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Ohinwe Empire-Tnrkwtm. 0-l- 
Berioht iiber R e b n  nnd &beiten in Ohinesirch-Turkittan. Von A. v. Le Cog. 
(Aue der Zeitechrift fiir Ethnology, Heft 4 u. 5,19@7.) Size 10 x Q, pp. 509-524. 
IUwtrolfona. 
On the German archmological expedition to Central Ash. 

Chinsre Turkwtan. B.d. Imp&iala &. St. P&drrrg (1907) : 805-818. Oldenborg. 
Summary list of antiquitiee found in Turfau by Dr. Kokhanekim. , By 6. F- 
Oldenburg. IUwtratwnr. [In R d a n . ]  

Reach hdo-China. 
Qbgmphie physique, Gconcmique, et hisbrique de la CocLinehine ; x.-xiii' fasci- 

' oulaa Monogmphiee dea proviuc6s de CAn-Tho' (pp. 38), W-Trllng (pp. 811, 
Longxuyen (pp. 421, et  do l'fle do Phd-Qu6o; province de Hati6n (pp. 32). 
higon,  1904-06. Size 10 x q. M o p .  Price 2s. each. 

Irrench Indo-China-Ouubodia. 
Qeographie p h y ~ q u e ,  Cconomigue et hietorique du rojaume de Camboge; 1" 
faacicule. Mouograplle de la province de Pureat. fkigon, 1906. Size 10 X 61, 
pp. 66. Price 2s. 

India-Rim.1.y~. Reeorda Geol. Guru. India 36 (1407) : 148-157. Cotter and B r a n .  
. Notes on certain glnciere in Kumaon. By G, de P. Cotter and J. Coggin Broun. 

Sketch-mups and l l l w l r o t w ~ .  
In&-IIirnrlayaa, Geol. Sum. I d a  36 (1907) : 139-147. Walker a d  PBSOO~ 

Notee on certain glacier8 in Lahaul. By H. Walker and E. H. P a m .  Cikcd-  
map8 and IUustrat im.  

Indian 000~~11: Oardiner. 
TLc Percy 6lndcn Trust expedition to the Indian 0- io 1905, under the lwder- 
shi of J. Stanley Gardiner. Doecription of the expedition, Ceylon to Naurit iu;  
and) Bepo* Na. 2-8. (From tho T r o m o t i o u  o j  the l i n n a  W d y ,  8er. ii.. 
vol. 18, part I.) London, 1907. Size 12 x 3, pp. 1-110. Map and l l lus f ro t im.  
I ' r ~ d c d  by Mr. J. S.  Gardiner. 

Indis-Bnrvey. - 
Qenernl report on the operntionr of the Survey of India . . . dnring 1905-06, 
prepared under the direction of Colonel F. B. Longe. Calcutta, 1907. Size 
13 x 64, pp. iv. and 56. Maps and Zllustrdion. 
Amoug epeokl operatione carried out du rh  the year were vertical obwrvations 

of Himalayun pe8ks from statione near Dehra t u n  (cf. January number, p. 108). and 
pendulum obeorvstions between Bimla and Quetta. 
Y a y  Arohipdqo-Borneo. Wdchre~!. 

2'8. X. Nederlandwh Aard. Genwta. Sl(1907): 755-844. 
Eene reia nsar de bovemtrokken van Boeloengan (Piddeu-Borneo) (12 NOV. 
1905-11 April, 1906). Door E. W. F. van Walchren. With Map arad lllwtrate'mn. 

U y  Archipelago-Bmtm Cornelin. 
Ts. K. Nederlandd Aard. Gevoob. Sl (1907) : 1050-1047. 

Een poging tot verbetering der kaarten van Nmrd-Sumatrn. Door W. Cornelk. 

y.kJ ~ ~ ~ p a l y ~ - -  8amstra. winklor. 
Z'u. ndirche Taal-, Land-, en Volkankunds 60 (1907) : 147-185. 

Berioht iiber die znoito Untersuchungerriae nach der Inael Euganu 4. October 
bis 19. November 1904. Von Dr. Johe. Wiukler. 

Persia-Dewrt. J. Mccnclrester G. A'. 23 (1907) : 60-76. Bykw. 
T l ~ o  Lut, the Great 1)ee:rt of Persh. By Herbert R. Sykes. 

Bnrri.-Canoamr. Yarkovich. 
Mein. Imp. Buss. G.S., Qerr. Q. 38 (1906): No. 3, pp. 222. 

To the sources of the Ardon nnd Rion livere. By V. V. hiarkovich. lllustrdionr. 
[In Rueaiau.] 

Blusia- Biberir . -8. 

The Chuckchee. By W. Bogoras. 11. Religion. (. Publ. J m p  North Pacific 
Expedition,' vol. 7, part 2.) Leiden and New Yorh, 1907. Size 14 X 11, pp. 277- 
536. llluatrationr. 

Turkey- Arabi.. B. American G.S. SO (1907) : 597-606. Zwemer, 
Oman and Emtarn Arabia. By S. N. Zwemer. Sketch-mup and I l ludrd io~u.  
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Turkey-Ada-nor. Orand. 
Sitsungrbsr. K.A. W. Wien 116 (1907) : 241-262, 1757-1769. 

' Vor1iidge.r Berioht iiber physiogeographieche Untersuobungen in Deltagebiet den 
gleinen Yiiander bei Ajsaolds (Epheeue). Von Dr. A. Qrnnd. Map. 

ATEIOA. 
Abyuinia B.8. Q. Itdiara 8 (1908) : 754,  122-137. Oartro 

Un' mcurzione a1 monte Zuqusla, al lago Zuei e nei Soddo. Note di viaggio del 
dott. Lincoln de Cnrtro. Map and llluetratwnu. 

Afkioa-Xeteorology. .- 
Meteorological OfBce, No. 162. Hinta to meteorological observers in tropiaal 
Afrioa, with notee on methoda of reoordiig lakeleveb, and e memorandum on the 
organization of meteorologiocrl observations. London, 1907. Size 94 x 6, pp.,S6. 

Algorie. Bar. h n g a i r s  88 (1907) : 719-730. - 
AlgQie : Lee terribirea du Sud. Per A. M. Hap. 
Cf. note in the February number, p. 220. 

Algeria and Yoroooo-Frontier. Axan. 
La frontibre algPro-marocaine an de%ut de 1907. Par Paul a. Tonnerre, 1907. 
Size 104 x 7, pp. 28. 

Cmary Irlandr. Qlobw 88 (1907) : 325-351; 31!LS48. Kn~bel. 
Der vulhieche AuFbeu der Insel Qran Csnoria. Von Dr. Walther von Knebel. 
Map, Illdrah'o~u, and Geetionr. 

Ooqp 8t.tbEthnoiogl. Aoker. 
Annalea du Mu& du Uo)oqgo: Ethnographic--Berie V. Dictiomnaire Kibbm- 

et Franw-Kitabws. Per le B. P. Angaete von Acker. BrLuwle, 1907. Eg:G X lw, pp. 170. 
Congo atate-Bthnology. - 

Anndee du MuaC dn Congo : Ethnopphie et Anthmpolo 'e-aerie 111. Notea 
nnalyti ues ear ler oolleotione ethnognphiques du MusQ Tu Congo. Tome ii. : 
Les in$untriea indi+e8. Fasicule I. Brumln, 1907. sice 144 X 104, pp. 1- 
1% a d  t-iv. I U w t r d h .  

X m t .  O.ntSn. 
Public Worka Department. R e g b  upon the Adminiatration of the Irrigation 
Serviw in Egypt and in the Su for the gear 1906. By Sir W. Garetin. Cairo, 
1907. Size 11 x 74, pp. 58. Plan, Diagram, l l l w t r a t h ,  and 8ealioru. 

Eglpt--a~tognphy. - 
Survey Department, Egypt. A aetalogue of mape exhibited in the Qeologioal 
Mumum, Jannary 9-18, 1908. Cairo, 1908. Size 11 x 74, pp. 30. 

x e 7 p t 4 0 m .  WilhOOh. 
Nile reservoin and the cotton orop. By Sir Willism Willamkn. Cairo, 1907. 
She 1OI x 7, pp. 20. 

Egypt-Eila Borohardt. 
Abh. K. P w .  A. W., 1906; Anhang; phiL.-hut. Cl.. I. pp. 56. 

Nilrneaaer nnd Nilstandsmarken. Von Dr. Ludwig Borohardt. Gedionr. 
Egypt-Bile. Ball. 

Survey De artment, Egypt. A desoription of the first or Aswan cataract of the 
Nile. By %r. John Ball. Cairo, 1907. Bize 11 x 7, pp. 122. Y a p  and fi- 
tratiotu. 

Egypt-Uinai. Hame. 
Survey De ent, Cairo. The topography and geology of the Penineula of 
Sinai ( l o r e b n  portion). By Dr. W. I?. Hume. a im,  1906. Size 10) x 7, 
pp. 280. Map and Illwtrations. 

Ewpt-Bmey. L p l ~ .  
Survey Department, Egypt. The history of wrveying and land-meaanrement in 
Egypt. By Captain H. Q. I.yons. Cairo, 1907. Size 10; x 71, pp. 36. 

E m t i a n  Budan--Survey. Pwron and othen. 
Notes on the marking oat of the Gexira, in the Anglo-Egyptien Sudan, ink, 
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minuter of Latitude and LOn 'tnde. B Captain' H. D. Peuron, W. L. Crompton, 
nod 8. Y. Vhw. London: %yre & &ttuwaode, 1907. She 1m 74, pp. 28. 
Map and I U d r a t h .  Prcrcnbd by D. C~llcsron-&an, Eq. 

0Um.n E.lt Afrio.. Pf&il. 
Zur Emerbnng von Deuboh-Oetafrika: Ein Beitrag su seiner Qea~hiohte. 
Von Dr. Jcuchim Qraf v. Pfeil. Berlin : K. Curtium, 1907. 8izesff x 54, p p  
232. IUwtrations. Prsrtntcd by Us Author. 

Oernun Eaat &a-Boundaries. bmbrann. 
Mad.  D&en b'chutqeb. 90 (1907): 167-223. 

W c h t  Uber dar aatronomioohen nnd geodiitieehen Arbiten, welahe zur F d l w n g  
der Qmnxe Deutaoh-Oetofrikar gegeniiber dem KongortPst and Britinoh-Ohti~a 
von eeiten der deutaohen Komminnara in den Jahmn 1902 hie 1905 amgefiihrt 
worden rind. Bearbeitet . . . von Prof. Dr. L. Ambronn. Map. 

~ m s r a n - A d ~ ~ ~ w a .  Deuhhca Kdonialblalt 18 (1907) : 1139-1142. ~trilmpell. 
Aw We&Adamaua (Bericht den Oberleutnante StrfimpeU). Map. 
On journeyn on the German side of the frontier with Nigeria, south-wed of Yok 

Portugum Wwt Mrioa-0~ Thomb. - 
A ilha de 8. Thorn6 e o traklho indigena. Lisbon, 1 W .  Size 94 x 6, p p  .nd 
100. Pmmied by tba Lidmn CfcogmphIod bbcdety. 
A reprint of papera by varioqe authom on the ialand and ib agricultnral develop 

ment 
South Afrioa Sc~ttfah Q. Mag. S (1907) : 617-627. 1Cilnrr. 

Geography and atateoraft, By the Bight Hon. Vimunt Wilner. Portrait. 
The rslne of geographiael knowledge in the sphere of government and d 

' ' ' 

tion ie illnntreted by the ceee of South Africa. 

NOBTH AXXBIOA. 

Oansda-AlbsrC.. Cr i rnea  
Geological Survey of Canada. Motme Mountsin dirtriot of Bouthem Alberta By 
D. D. Cairnen. Ottswa, lW. Sjxe 9f x q, pp. M. Map, Beetiow, und Ill* 
t r a t h .  

CanrdcAlkrk .  mw* 
aeol 'oal Burvey of C h d a .  Report on the C h c d e  Coel Barin, Alberta. By 
D. ~%wling Ottawa, 1907. Sire sj x 6f,  pp. 38. XlldraLicn8 a d  q n m b  
caw o/ Map.  PC& by Us Cdonfal Qlios. 

O . n a ~ l o $ J y .  - 
summary y of the Department of Minett, Qeological Surrey, for the calendar 
yew 1907. ttawa, 1908. Size sj x Bf, pp. viii. and 182. Map. 

a&-Yinea. - 
Qeologid Survey of Chnetda. Section of Mnes. Annual report on the mineral 
industries of Oirnsda for 1905. Ottawa, 1907. Size 9f x 4, pp. 174. Phn. 
n l w l d h ,  Tabla, and Mion. 

O.luda-8m~. A-. 
On the need of a topographical mrvey of the Dominion of Canada, partioularly with 
reference to the development of the economio remumen of the Dommion. By F d  
D. Adame. (From the Jwmal Of thd Ccliuzdian Mining Iditutc,  part of ~ o l .  8.) 
Size x 6, pp. 14. 

cam&-hey. - 
Department of the Interior. Report of the Surveyor-General of Dominion Landn for 
the year ending June 30, 1906. Ottnwa. 1907. Size 10 x 6b pp. 330. h k -  
tionr; Mapa in wparab eoacr. Preenled by the S u r ~ G e n s t o l .  
Includea a report on the photo-toppnphical nuryey of the Rmky mountair. and 

'no ~xrmnt, with map, ot the reaen y d h v e r e d  Nakimu cavee, near B@n  ME 
(ants, p. 338). 
CallCrd.--YO+on T d t m J .  Brown. 

Univerrlty of Toronto B(udier, Hbtoy ,  eta. S (1907) : 195-212. 
The evolution of law and government in the YvlLon Territory. By John N. Elliott 
Brown. 
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Bt. t w m a e e  hdn.  Burowe and Horton. 
17.8. 6.. Sure., Water Rupply Paper 206 (1907): pp. 98. 

Surface water-aup ly of Great Lakes and St. Lawrence river drainages, 1006. By 
H. K. Barrows a d  A. H. Horbn. Hap, Bedim, a d  X'Uwtrationr. 

united lltrtsr. williame. 
With the Border ruf8ane: memoria of the Far West, 1852-1868. By R. H. 
Williame, edited by E. W. Willinme. London: J. Murra , 1907. Size 9 x 5). pp. 
zviii. and 478. IUuatra4ionu. Prim 1%. net. Prdaenbd & ihd PublCaLsr. 

United BWr-Hydrologl, Polluubee a d  otherr. 
17.8. Osd. guru., Wakr Supply Paper 208 (1907): pp. 190. 

Surface water-eup ly of liseonri river drainage, 1906. By Robert Follansbee, R. 
I. Meeker, and J. k. Stewart. Map, Section, and nltutration. 

United 8t.k~-Hydrology. Hall and othen. 
17.19. Ged.  Surv., Water Supply Paper 205 (1907) : pp. 124. 

Burface water-an ply of Ohio and Lower Eaete.m Mianiippi river drainngen, 1906. 
By M. R. Hall, &. C. Qmver, and A. H. Horton. lop, Section, and Illurlration. 
Bimilar papere have been h u e d  for a number of other drainage eyetems. 

United 8t.tsr-Irrigation. Report Smithmian I. 1906 (1907): 469482. Blamlurd. 
National reolamation of arid lands. By C. J. Blanohard. Illustrations. 

United atstor-Maryland Mathmr. 
Johnr Hopkina Uniwaity Circular (1907) : No. 7,V-34. 

htiolinal domes in the Piedmont of Maryland. By Edward B. Mathewe. 8kstah- 
""'PI. 

Unitba 8tatercM4ryW. Hathawe. 
Johnr Hopkin8 univern'ty Oircular (1907) : No. 7, 35-46. 

The oonntiea of Maryland, the time and mmner of ereotion. By Edward B. 
Mathewr. Map. 

United Etaten-kn hnoiroo. - 
Report of the mbcornmittee on rtatbtios to the Chainnan and Oommittee on re- 
pomtraotion. Snn Francisco, 1907. Size 9 x 6, pp. 16. 
Dim- the effeota of the 8en Franoim earthquake on variou kinds of baildinp. 

United Bbter-Watmay. Natiomal f3. Mag. 18 (1907) : 679-685. - 
The deepwater route from Chioago to the QnU. Map and N w t r d i o n r .  
On a p r o p 1  to oomtruot a deep wnterway through the Mbebippi valley. 

United Btater-WsA Thwaitw. 
Early Weatern Travels, 1748-1846. Edited by Dr. B. G.  Thwaittm. Vol. 86 
oompriming the serien of original paintinge by Charlee Bodrner, to illustrate 
Marimilian Prince of. Wied's Travels in the Interior of North Amerim, 1852-1834. 
Cleveland, Ohio: A. H. Clark Ca., 1906. Size 21 x 15. Edght Plder and Map. 
Pziae 6%. Bd. 

United 8t.bm-We& T h d t s r .  
Early Western Traveb, 1748-1846. Edited by Dr. R. G.  T h d t w .  Val. 98: 
Part 1 of Flegg'e The Far Weat, 18861837. Vol. 87: Part 2 of the 8811% and 
De Smet'e Letters and 8ketohm. 1841-1842. VoL SB: Pert 1 of F e r n h m ' ~  
Travelr in the Great Weetern Prairiee, eto. Vol. 20: Part 2 of the and 
De Smet'e Oregon DIMOM and Travele over the Rocky Mountains, 1845-1846. 
Vol. SO: Palmer'e Journal of Travela over the Bocky Mountsine, 2845-1846. 
Volr. 81 and Se : Analytical Index to the Seriee. Cleveland, Ohio : A. H. Clark 
Co. (Vole. 88-80), 1906; (Vole 81-88), 1907. Faarimile Map and TLZwtrdionr. 
Prios 16r. 8d. net pcz 001. . 

Bras& Bsv. I. Hiat. e O. BraEUeiro 88 (1907): Part II., 253576. P b t a l .  
A Bmil  central ( m u d m  patrim). Pelo Dr. Antonio Martins de Anevedo 
Pirnentel. Map and Illustrations. 

A useful nummery of our knowledge of a still undeveloped part of Brazil. 
Oentrd Arnsrioa-Ollm~tology. M.V.E. hi"g leOB (1907) : 1-96. Yen. 

Beitriige wr Klimatologie und Hydrogmphie Mittelameriknr. Van Dr. Alfred 
Men. Map and DMgranw. 
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Ohile-Bmyr. 
Bepdblica do Chile: Ofioina de 3Iennura de Tierras. Beglamento i n t e r n o  e 
inetruooionea Wcnioea. (Size 7 x 5, p . 110.) Inetruociones para el reoonocimiento 
trigonomdtrico, deatinado a ubigar trianguleoionee i h e  jeod&icaa. 6iEe 
74 X 54, pp. 64. Santiago, 1907. Diagram. 

South Amerio~-Altitudee. I*. ( 
Tablps barnmetrican para el d c u l o  de altnras entrc ioarralelos 0' y 16- de la 
AmCica tropicaL Por Alfredo Jahn. Caracee, 1907. ize 9 X 6, pp. 48. 

Benth I k a e r i a r r - Q w l o ~  Ebtory. Ihering. 
Archhelenia und Arohinotia. Geaammelte Beitriige eur Gesohichte der neotmp- 
inchen Region, von Hermann von Ihering. Leipaig : W. Engelrnann, 1907. Size 
9 x 6, pp. iv. and 350. Map. Pricu 6m. Prusnted by the P u b l b .  

Booth Ameriorr-Meteorology. Vom. 
Pctsmannn L, Etgancungnhaft 167 (1907) : pp. vi. and 60. 

Die Niedenchlagaverhiiltniaee von Siidemerika. Von Ernet Ludwig Voea Mup 
and Diagram. 

Bath  AmerioeBiverr. Lurrbure i Con-. 
Noticia hintoric+geogr6fiw de algunos rios de nueatro Oriente, por el Doator Cerh  
Larrabure i Correa. Lima, 1907. She Sf x 64, pp. 174. Hap and l l l w i r a t h .  
P m m d  iy tA.3 Author. 
Deaariptio~ of the prinoipl rivere of the borderland between Peru, Bolivin, and 

Bmil ,  moatly within territory olaimed by the two latter. 
Wwt 1ndie1-Barbador. Quarterly J. (3802. 6. 88 (1907): 318-837. EkrrLOn. 

The Coral rookn of Barbedoe. By Prof. John Burchmore IIerrieon. Map and 
.SdMnr. 

West Indim- J d c r .  J. G e o k  10 (1907) : 696-721. Epllsr. 
Not& on the Jamaioa earthquake. By Myron L. Ful1e.r. &to&-map and 1Uw- 
t r o t h .  

I 

AUBTBALABIA ARD PAOI?IC IELARDB. 

New Quinea-Dutoh. TI. k. Nederlondach Aard. Genoota. 34 (1907): 992-1069. D M .  
Beia van Goran lan de Bedidi naar Gina&, en over WomM weer nsar Q o w .  
T i d e  voetreii in% bergland van Z. W. Nieuw-Quinea.) Door J. 8. A. van 
Dleeel. Map. 

NOW Brrina-D~toh. Hellrig. 
Te. k. Nedcrlancbd, Aard. Genoota. !24 (1907): 1048-1051. 

Verdere exploratiee ann de Zuidwestkuat van Nieuw-Quinea. Door B. L. A. 
Hellwig. Map. 

N a  Quinm-Qerman. M. a. d .  Dsutwhsn Schutzgeb. 20 (1907) : 223-231. Piieh. 
Wanderungen im Gebieta der Kai (Deutach-Neuguincs). Von Dr. Rudolf P a .  
Map and Zllurfrationa. 

New Bainea-Illrtorioal. B.G. hist, et dsroriplios, 1907: 47-72. m y .  
Luie Vaee de Torres, et Diego de Prado y T o w ;  ex loratiou de la Nouvelle- 
Guin6e, 1606-1607. Etude g6ographique et ethnograPhPqme par le Dr. E. T. Hamy. 
F-mile M a p  and Illuatrationr. 
Reproduce8 eome hitherto unpubliehed drawings of netivw. 

New Booth Wdw. Quee&nd ff J. J. (1906-1907): 20-51. Thonron. 
Tho lurrumbidgee water oolurervation and irrigation schemes. By Dr. J. P. 
Thomaon. 
Noticed in the February number (p. 222). 

New Zealand. J.R. Colonial I. 30 (1907): 38-56. Bell. 
The Mineral Wealth of New Zealand. By Dr. J. Maokintosh Bell. 

POLAB BEOIOIB. 

Antarctio-Ice. 2. Gktnoherkvnde 2 (1907): 1-21. Philip pi. 
Ueber die Landeid-Bcobachtungen dcr letrten f i i f  Siidplnr-Expeditionen. Von 
E. Philippi. 



Am*. B. A d m n  a.8.80 (1907) : 607-620. Mikkelren. 
of the Mikkelren-Leftlngrrell expedition. (Prepared by Captain Einor 

1 Map and Diagram. 
This war given in abetmot in the Journal for November, 1907 (pp. 517-524, with 

map and illnetrations). 

Cartogrsphy-hajwtionr . Duoheme. 
Travaux dn Sdminaire de Wepaphie de 1'UnivernitC de LiCge. F~scioule 7. 
L'eneeignement den projeotiom cartograpliiqnes. Par Charlea Dncheme. LiCge, 
1907. Rim 10 x 64, pp. 34. Diagram. 

Longitude#. T. awl P. New Zedand I. 89 (1906) : 49-70. mob. 
Transpacific longibder By Dr. Otto Klota. Map. 

m O A L  BIOLOBICAL QEOBBAPHY. 

tbomorpaology. B. A ~ ~ M )  (7.8. SB (1907) : 658-666. x ~ b b u d .  
Experimental Physiography. By George D. Hubbard. IlZwtrafiO~. 

o~~m~rphology.  . a . z .  l a  (1907) : 632-636. P-0. 

Zar Entetehung von Qnertrlern in Faltengebirgen. Von Dr. Biegfried Parsarge. 
Diagram. 

6ee Mvoh number, p. 339. 
Oeomoophology-Arid Begimr. Qmnd. 

Sitrungsbsr. K.A. W. WlVi 116 (1906) : 1 Abt., 525551. 
Die Probleme der Geomorphologie am Rande von Trockengebieten. Von Dr. A. 
Qnmd. 

Bramorphology-Coutrl Pkinr. J.G. 6 (1907'): 8-15. Darb. 
The plaae of co~tal  p l a h  in syrtematio phpiogmphy. By W. M. Dsvie. 

Oeomorphologl-Mount.Ina, Pefermanna M. 68 (1907) : 246260. Preoh. 
Erdbeben and Qebirgmbm. Von Prof. Dr. Fr. Frech. Map. 
Bee February number, p 223. 

O W  Bpooh. xulloa. 
An sttempt to explsin the evidenoee of glacial aation daring the ~ k i s n .  By 
Dr. l a r d e n  Maneon. (Ban F n m o h ,  1907.) Size 9 x 6, pp. 16. 

QL.akl Emdon. J. Gedogy 16 (1907) : 722-730. Carney. 
Glrcial erosion in longitudinal valleys. By h n k  Carney. Map and nlwtralbnr. 

Qlrraierr. Z. Qlebcherkunde B (1907) : 81-103. Pinrterwalder. 
Die Theorie der Qletschemhnsnkungen. Von 8. Finsterwalder. Diagram. 

Qlaoierr. 2. Glebeherkunds 1 (1906-07) : 241-254. HW. 
Probleme der Qletnoherkunde. Von Hans Hens Diagram. 

Qlaoien. Johnr Hopkinr Unnivenily (lircular, 1907 : No. 7,21-23. h i d .  
A proof of Kurowaki'r rule for determining the height of the N6rd line on glnoiere. 
By Harry Fielding Reid. Diagram. 

Q l ~ i e r r .  Z. Qlehcherkunrls 1 (1906-07) : 821-347. Weinberg. 
Uebor den Koefazienten der inneren Reibang dee Qletsohereises and seine 
Bedentag far die Theorien der Gletsoherbewegung. Von Borir Weinberg. 
Diagram. 

Limnology. Wedderborn. 
An experimental investigation of the temperature ahangee occurring in fmh-water 
lochs. B E. I. Wedderburn. From the Pmeedingr of the Royal h i e &  of 
ai*rgK, 701. N, prt i., No. I.) Edinburgh, 1907. Size 19 x 7, pp. 2-20. 
Diagram a d  Illurtmtion. 

Natural Begha. Q. Tdaahm 4 (1907) : 123-128. Boxby. 
What is a "natural region " 7 By Pemy M. Boxby. 

b m ~ p h f - h p t h r .  Queemland G.J. 88 (190647) : 1-19. Baton. 
Concerning ooem depths. By Captain William Eaton. 



00619opphy-We. B.I. Odonogr. Monuoo 100 (1907): pp. 18. Omu. 
Quelqne; obervatione biologiqnen et expirienoer ear "1s Fanne dm borde de 
cnvette. Par le Dr. Mieoaplaw Osner. 

Btvm. Nature 77 (1907) : 100-102. Buch.nm and - 
The windinge of rivers. Lettem from J. Y. Bnohanan and J. Lomaa. Diagmnr. 
Elicited by the mmmunioation of Sir 0. Lodge in a previons isnne of Nahcre(JmmuI, 

vol. SO, p. 666). 
Seirnrology. Bitrungebsr. K.A. W. W h  116 (1906): Abt. IIa., 941-982. Bmndod- 

Ueber die Art der Fortpflansung der Erdbebenwellen im Erdinnern (11. Mitteilnng). 
Von Dr. H. Benndorf. Diagram, Also repa& copy. 

Snow-Morphology. 2. Gleteuherkuda 8 (1907) : 108-112. T a h i m i ~ k y .  
Bobneedhen und &hneebe~hene in ihrer Beziehnn~ 2n wlischen Bchneeablage- 
mngen in allgemeinen. Von P. N. Tochirainsky. l 'Rdratim. 

Snow-Niem P s n i b t ~ ,  2. G l & r k d  8 (1907) : 22-28. WorLPIIP. 
A study of nieres nitentee in the Himalaya. By Dr. W i l l i i  Hunter Workman. 
m w h *  &'&am 

IIlITHBOPoesoeBAPEY ARD gIllToBIcdL OMWEAPIZY. 

h ~ p o E ~ P 4 .  J.G. 6 (1907) : 16-20. h e n o n .  
Flood-plaine in their relation to life. By Philip Emerron. 

hthropopography. B.S.G. IIloliana 9 (1908) : 103-121. Porenn. 
L'Antm geogra6a nelle eue origini e ne' enoi progrenai. Relacione . . . dal prof. 
Filippo Po-. 

CommercW-Qold. J.S. Arb S6 (1907): 1003-1014, 1022-1032,1037-1047. hm. 
Gold mining and gold prodnotion. By Prof. John Walter Gregory. Illwlratlou 
and bwiom. 

Co=bl-Mhd#. P.R.Z. 18 (1907) : 505-321. *gOrl. 
Ore depodtr and their dirtribntion in depth. By Prof. J. W. Gregory. 

0ommori.l--Port#. Oorthell 
Permanent International h i a t i o n  of Navigation Coo Remlb of i n v d -  
gation into the m t p f  po* and of their opention. By EE. Corthell. B-18, 
1907. Sise 94 x 6, pp. 58. 

EIrtoq. Eelmolt. 
Weltgewhichte . . . herauege ben von. Hane F. Helmolt. Nennter Band: 
Nachtriige ; Qnellenkunde ; generalrertel. Leipzig, eto., Bibliogn hiachea 
Instibt, l9V7. Sire 10 x 7, pp. viii. an 678 Maps and flluJratioM. !Tias 9 k .  

Educational-Meteorology. Boottirh If. Mag. 88 (1907) : 627-648. Newbigin. 
The stud of the weather as a branch of nature knowledge. By Marion I. New- 
bigin. Karla and Diagramr. 

~ I X ~ P ~ Y .  J.G. 6 (1907) : 49-53. hvir 
Hettner's conception of geography. By W. M. Davia 
Analyein of Dr. Hettner'e adole in the Qcogra hieohe Zeitaitsohrift for 1905, in which 

greater emphssia ie laid on Regional Geography &an in Prof. Davie'e own writinga 

Q e o ~ p h F  Saotlirh G. Mag. 83 (1907) : 561-568. Xakert. 
The new fields of geography, erpeoially commemial geography. By Prof. Dr. 
l a x  Eokert. 
Paper read at the Leioeater meeting of the Britieh Aemintion. 

Qeography. ' l'buon. 
Beobachtende Qeographie und Llinderkunde in ihrer neneren Entwiokelnng. 
nebst einem Wort mm RiofnndPrandgjiihrigen Beatehen der Zentralkommidm 
fUr wissenschaftliche Landeskunde von Dentachland. Von Dr. E. Tiemen. 
(bnderabdrnok aw : Verhandlungen des xvi. Dentechen Geographenbgee zu 
Nflmberg, 1907.) Berlin, 1907. Bize Sf x 6f,  pp. 51-65. 



BarPrn Oolonior. Beisnor. 
Dietrich Beimer's Mitteilungen Wr Ansiedler, BO. Heft 3 : September, 1907. 
Berliu: D. Reimer. Size 81 x 6, pp. 119-150. IUdmtionu. 
Thii new publication oontainr articlen on eubjeota of ial interest to eettlera, 

with bibliognaphld n o k  The pwent  number pap sm%tention to rubber. 

umrl -P~Y. dl* J. SS (1907) : 625-627. BmMdd. 
The Mountains of Dante. 11. By D o u g h  Freclhdeld. IUwhtion. 
Supplementary to a paper in the tenth volume of the name jonmal. 

Sproe and Time. EBW. 
Reom und Zeit in Geogmphie and Qeolo e. Naturpbiloeophhhe Betrsohtungen c von Dr. Friedrioh Batzel. H e r a w e  e n von Dr. Paul Barth. Lefprig: J. A. 
Barth, 1907. Bize 9 x q , p p  riii. an3 178. Prim &. 9d. 

NEW HAPS. 
By 1. A. -8, Map &rator, BC3.8. 

BmoPX. 
Arpltrh. X. Abdrmie dm Wirrenmh8ikn, V W .  

Bintoriecher Atlss der iieterreiohischen Alpenlander Herana egeben vou Kair. 
Akademie der Wisrenuhfbn in Wien. I. Abteilnn : Die &ndgeriohtdkarte. 
I. Liefe-g : Salsburg, Oberijnterreioh, Btaiermsrk. &nna : Adolf Holshanaen, 
1906. Prim 12 kr. emh p r t .  
This in the flnt part of an hutorid atlsr of the Alpine provinoerr of Anrtria, wbioh 

nu originalll~lanned by the late Dr. Eduard Richter, and is now being p u b ~ h e d  
by the I m r  , A d e m y  of Sdenoee in Vienna. The map,  of whioh there are eleven 
and an in ex m thin part, are on the suale of 1 : 200,000, md an regards topographid 
featom, are bued upon the nheeb of the Auntrim staff map on the mme scale. 
Forty-nine ea of ex l a d o r y  text are given in a repmate oover. A review of thin 
atlsr a p a i n  the ljbogr aphiwl J d  for Jme, 1907. 
m n b a  w. 

Enhi&lmkg&ohtliobe Karte den Eioernen Tom. Von Prof. Dr. J. Cvijijio. 
S a l e  1 : 200,000 or I inoh to 8.2 stat milw. Qeologhbe Skizze sar Entwioklonga- 
gemhichte dss Eiaernen Tor-. Von Prof. Dr. J. Uvi'ia S a l e  1:300,000 or 
1 inoh to 4.7 atat. milen. Psbnnanna Mitttilungen. ~nanzungnheft No. 160. 
Goths : Juatlu Pertbes, 1908. Prsrsntsd by tb Publuhsr. 

England md W&r. Odnmoe Ourvey. 
Sheeta pobliahed by the Director-General of the Ordnanoe Survey, Sontbampton, 
from &oh 1 to 31,1908. 
B mila to 1 inoh :- 

Largesheet eerier, printed in wlonn, folded in wver or flat in sheets, 20,21,22, 
23, 26,27, 3 1 , s .  Calowed on the layer system, 18, 19, 24, 25, 29, 30, 34,89,40. 
Pricq on p a p ,  l a .  6d. ; ~~ on linen, 2r. ; mounted in wotionr, 2r.M. eaah. 

1-imh (third edition) :- 
In outline, 347. 18. (engraved). 
With hills in brown or blwk, 98,122,124,155 (275 and 291), 276,278 (291 and 
275), 294. 1s. sach (engraved). 
Large-eheet wries, printed in wloura, folded in cover or flat in sheets, 27, 28,32, 
83, 87, 106,123,133. Prim, on paper, Is. 6d.; muunkd on linen, 2r. ; movnkd in 
wctione, 2a. &E. d. 

&inoh-County Mape :- 
-hire (Fimt Bevision), 20 a.m., 21 an.,  22 N.w., 28 an, 36 N.w., ax, 
~ E . W . , 4 8 E S . , 4 9 N . m . , 5 2 N . ~ , 5 3  8.W.,57N.W.,N.E.,58 N.W.,E.R,59 N.W. C 0 l p d  
(First Redon),  24 N.L. 39 E.w., 40 N.w., 41 N.w., a.w., a.m., 42 s.w., 43 N.w., 46 
s.w.,(47 N.B. and 48 N.w.), 48 n.x, a.w., B.E., 49 B.w., 50 N.w., E.w., 51 N.w., N.E., 
aw., 52 E.w., e.r, 53 (N.w. and e.w.), 56 N.w., N.E., 57 w.r.,58 H.w.,N.s., UE., 59 e.w., 
60 N.w., 64 N.E., 72 N. w., (72 N.E. and 72a a.w.), 80 s . ~ .  Xent (Seoond Bedah) ,  
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14 @.E., 23 N.E., 24 S.B., 25 E.W., RE., 26 B.W., 31 B.U., 85 B.W., 57 lo.=., s.E., 58 N.W., 
a.w.(58 s.e. and 580 ~.w.),6G N.x., e.a, 67 N.W. (68 N.a. nnd G&r ~.w.),81 N.E. 
Lanosshire (Piret Revision of 1891 Burvey), 10'2 s .~ . ,  108 N.B., 114 N.w., 115 N.E., 
S.W. Linaolnlhire (Fimt Reviaion), 10 N.E., I1 N.w., 12 N.w., N.E., 70 N.E. Norfolk, 
31 B.E., 43 s . ~ ,  s.E., 52 e.w., 55 N.E., e.E., 56 a.w., 63 N.E., R.w., B.L, 64 aw., 65 N.w., 
67 N.E., B.B., 68 N.W., .9.W.,74 N.U., 79 RA., e.E, 80 N.W., e.w., B.E., 81 S.W., 91 N.W., 
s.w., 910 N.W. Pembrokeohira (First Revieion), (20 B.E. and 5 N.E.), 5 s . ~ ,  8 s.w., 
I.E., 9 Y.W., 10 B.B.,S.E., 11 A.W., S.W., B.E., 13 E.W., 15 R.W., N.B., S.W., 16 N.W., B.B., 
8.w.. a.r., 17 N.w., N.E., 6.w.. e.E., 18 R.w.. u.E., 19 N.E., 22 N.w.. 23 N.w., e.w., B.E., 
24 S.E., 25 S.W.. 28 N.W., N.E., B.W., 29 B.W.. KE., 30 S.W., 34 N.E.. R.B., 35 N.W., U.W.. 
40 N.E., s.E., 41 N.w., N.B., B.w., 43 N.E., 44 R.W. Yorklhire (First Revisiotl of 1891 
Survey), 246 s . ~ . ,  247 N.E., 248 e.w., 249 N.w., 259 B.w., 260 N.E., 266 8.s. 18. mph. 

8S-inoh-Canntv Maw :- 
Cornwall (First &vieIbn), 1,VI. 13.14, 16: LVII. 13; LXII. 8, 16; LXIII. 2, 3, 
4.10, 11, 12, 13, 15, 16: LXIV. 1, 5, 13; LXVII. 13, 14, 15, 16; LXVIII. 14, 15, 
16. LXIX. 1 13, 14, 15. 16 ; LXY. 2,3, 4 ; LXXI. 1 ; LXXIII. 1, 2, 3,4.5,6, 
i o , i i ,  12,13 i4,15,16; LXXIV. 3,13 ; LXXV. 3,4, 6, 8,10,11,12; LXXVILI. 
1,2,3,4,5,8,7, 8, 9 ,10 , l l ;  LXXIX. 1 ,2 ,5  ; LXXXVII. 1.6, 8 Kent (Second 
Revision), XII. 6, 7, 10; XIII. 5, 6 ;  XX. 12, 16; XXI. 5, 6, 9, 10. 13, 14: 
XXXII. 4, 6, 7, 10, 11; XXXIII. 1, 5 ;  LIII. 6, 7, 8, 11, 15: LXXI. 14, 15. 
LXXII. 13; LXXIX. 2; L U X .  14, 16; LXXXIII. 2, 4, 7, 11. d 
(First Revieion of 1891 Survey), CVII1. 1, G. Linoolnshirs (First Revinion), 
XXIL 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16: XXIII. 9, 13. Pemhke- 
rhire (First Hevieion), XXVI. 14, 15 ; XXXII. 1, 2, 3, 4 5, 6, 7, 8, 9, 10, 11, 12. 
IS, 15, 16; XXXIIt. 1, 5, 11, 12. Y o r h h  (First Bevieion of 1891 Sarvcy), 
CCV. 5, 6, 12, 16 : CCXV. 10, 15, 16; CCXVI. 5, 6, 9, 10; CC:XIX. 2, 3, 4, 6, 7, 8, 
10, 11, 14,15, 16; CC:XX. 1,s.  ln,14; CCXXXII. 7 ;  CC'XXXIII. 8. 3 8 . 4 .  

(E. Ranford, London Agent.) 

Blqknd and Wale#. 08olagid anmy.  
1-inoh m p  :- 

New reriea, printed in wlonrs, Drift edition. Sheeta : 125, Derby ; 295, Tannbn 
and Bridgwater : speoinl map of Oxford. P& l a .  Gd. wch. 

6-inah mpUnoolonred .  
Qlamorgan, 20 n.w., 29 aw. ; Afonmoathehire,22 N.w., 27 aw., 28 R.W. lr. 6d. d. 

8. Btonfwd, London Agent. 
England-London. Xollu. 

London, Westminltar, and eonthwart, drawn and e n p d  by Wencc~lnne Hollnr. 
hbliahed at Antwerp in 1647. Sheeb : I.-111. and VII. London : The London 
Topographical Wiety, 1907. 
The h t  three sheets of this beautifully exeouted faoeimile of Hollar's bird'a-eye 

view of London were noticed in the Qeographical Journal for June, 1907, and those now 
published oomplete the work. The London Topographioal Sooietp deserves the thanks 
of all interented in tho hietory of the development of London for the excellent facsimiles 
of old plane now in oonrse of publication. 
Enmpe-Cmtml. Eawomin and L i e ~ o r .  

Ravenstein-Liebenow'r 8peoial-Red- nnd Automobilkarte von Mittel-Europa. 
Scale 1 : 300,000 or 1 inch to 4:7 sht .  milee. Bheetr : 1. Bingkjiibiog; 2, Frederioia; 
3, Rwkilde: 4, K'Bbenhnvn; 5, Simrishamm; 12, Kordr ; 13, Falsterbn; 14, 
Bornholm ; 107, krskaa ; 121, Leutaohsn. Frankfort-a.-Af. : Ludwig Raven- 
stein, [1908]. 

Qennany. K. Prsrurirche Lndaaufoshme. 
Karb der Dentaohen Beioher. Hera~gegeben von der Kartogr. Abteilung der 
Kgl. Preum. Landessufoahme. &ale 1:100,000 or 1 inoh to 1.6 stat. mile. 
Sheeta : (black hilb) 363, Eieleben ; 387, Sondemhnneen ; 388, Querfurt ; (brown 
hillr) 298, lfeaeritz ; 316, Beldg: 346, Griinberg. Berlin : K. Prea~ imhe  
Landeaaafnahrne, 1906-07. Prim 1 . 5 h .  cad, sbk t .  

MIA. 
A* xinor. 

Karte von hleineaien. Bee'rbeitet von Dr. Richard Kiepert. Soale 1 : 400,000 
or 1 inch to 6 3  r l t .  mileu. Sheet A-IV., Sinob. Berlin : Dietrich Beimer 
(Ernst Vohssn, [1908]. P r b  Om. each meet. 



APBICA. 
Afrioa-BM~. Jnriaoh and Y o i s l .  

Die deubh-englieohe Qrenze awiechen dem 30. Lingengrad nnd dem Djipe- 
See, nech den Aufnahmen der deutnoh-englisob n Qrennexpedition anter Leitno 
ron Hen tmcmn Gchlobach und Colonel ~elmke-Badoliffe mwie dee Colonel Q. 8 
Smith. %earbeitek nach den Original M~~~tischbliittern von C. Jarisoh unter 
Leitung von Y. Moieel. S a l e  1 : 1,000,000 or 1 inch to 15 8 etat. miles.-Triangula- 
tionmetz der Hermann'sohen Kiwu- nnd der Schlobach'schen Uganda-Gmnzexp 
slition.-Triangulationenetz der Bchlobaoh'mhen Qrpmexpedition zwiechen dom 
Viotoria-See nnd Zanribar. Scale 1 : 927,500 or 1 inch to 14.6 stat. miled. Nit- 

,"%?' n aw den devtrahm Sohutrgebiebn, Band xx., 1907, Karten 5,6 u. 7. P r e  
by Dictrioh Rdnsr, Berlin. 

Two trimgolation o h t a  and a topogrephial sheet, showin the b~nndary between 
British and Qe- Eart Africa -ording to the r m e y s  of the termen Commissionen. 
The oorresponding triangulation and aurveys of tho British Commieaionen, under 
Colonel DelmB-Bedoliffe and Colonel Q. E. Smith, were published some time ago, and 
rednotions hare appeared in the k p a p h i c n l  Journnl. The British snweys hare 
been utilized, as well ar the Qcrman, in the compilation of the topogrnphid map, 
whioh extendo from Kllimanjaro, acroaa Victoria Nyanza, to about 29O 40' 1. long. 
Osrmrrn hat Atrim. Wehlrrmnn and Yobl .  

DM Ukhga-Gebirge a d  Qrnndlage der Triangulation nnd der Meeatimhaufmhme 
Dr. Kohleohiitter'a. Nen gezeichnet von H. Wehlmann nnter Leitung von kt. 
Moieel. Soale 1 : 100,000 or 1 iuch to 1'6 stat. mile. Mittdut~gen am dan deuteohm 
~ ~ i e t e n ,  Band u i . ,  1908, Karte 1. Berlin: E 8. Mittler & &hn, 1908. 
Prsranbd by Herr Dietrich Reicncr, Berlin. 
An exoellent map of the Livingstone mountains and country adjaoent to the north- 

caet of Lake Nyma, from the triangulation and plane-table aarvey of Dr. Kohl- 
whiitbr, snpplemented by route surveys of varioue travellers. 
Oold Cout. m~%rbem. 

Ma of tbe Gold t3nut. Pnblbhed by the snthority of Sir John Pickeregill 
d g e r ,  =.o.a.a., Governor, nuder the direotion of Major F. Q. Quggisberg. R.E., 
r.B.O.B., Dimtor of Brure ci, Gold k t .  scale 1 : 125,000 or 1 inoh to 1.9 stat. 
mile. Sheeta : 72-L-I., ~ L t i f e ;  72-Q-L, Dnnkwa. Edinbn h and London : W. 
& A. K. Johndon, 1908. P r b  b. each r h u l .  Prswnbd by%ajor F. G. G q g i r -  
beg, R.E., Dirsdor of Sumyr, Oold k t .  
Two additions1 sheeta of the survey of thc Qold Coaet, under the direotion of 

Ma'or F. Q. Qngginberg, R . r  There is room for improvement in the colouring 
of the shesb,.nd the hill shading is not altogether aaffilrctory. Approximate contour 
lines are rhown in green on rheet 72-L-I., ae well as hill shading, bat the figurer 
on thwe might with advantage have been written a11 one way up, sinoe, oa they are, 
the eheet hes to bo turned round to read them in many places. 
Kuaerun. Qlawling. 

Proviaorieche Kartt~ von Teilen der Bezirke Oaaidinge, Bamcnda nnd Dschang. 
Konstmirt und ezeiohnet anf Qrundlage der Anfaahmen dw Haaptmann Qlau- 
ntog und mit %enufsung nnveriiffentliohter Anfnohmcn. Scale 1 :500,000 or 
1 inch to 7 9  stat, miles. Mi(tsUumgsn auo data dcubchan M u l r g e b i h ~ ,  Band xx., 
1907, Karte 10. Berlin: E. 8. Mittler & h h n ,  1907. Presented by Herr Wn'd 
Mmer, Berlin. 

Togo. Sprigado. 
Karte von Togo. Bearbeitet von P. Sprigade. &ale 1 : 200,000 or 1 inoh to 3'2 
stat. miles. Bheetr: Al, SansgneJkfan u ;  B1, Jdndi; B2, Bibsari. Berlin: 
Dietrioh Beimer (Ernst Vohsen), 1907. ~~ by the Publbhcr. 

AHmIaA. 
Canada. Dept. of the Interior, Ottawa. 

Beotional map of Oanada. Scale 1 : 190,080 or 1 inoh, to 3 etat. milea. Sheeta : 
164, Itforley, r e v i d  to Deoember 25, 1907; 168, Elbow, revised b January 27, 
1908; 215, Bed Deer, mrised to January 28, 1908 ; 216, Sullivaa Lake, revised to 
November 27,1907 ; 265, Peace Hills, revised to January 9,1908 ; 267, Battleford, 
revired to Jannary 2, 1908; 866, Saddle Lake, rerbed to January 22, 1908. 
Ottawa: Department of the Interior. Topographioal Barreys Branch, 1907-08. 
Prmenied by t L  Dqpartrnmt of th Inkrior, Ottarad 

ahile. O5oina de Limit-, Bmtirgo. 
Comieion Chilena de Limitcs. M e  1 : 250,000 or 1 inch to 2.9 atat. miles. 
No. V.-MAY, 1908.1 2 R 



NEW MAPS. 

Hheeta; Antofogaeta (1st. 23" t,, 24" S., and lat. 24O to 25O S.). Santiago : Ofloha 
de Limites, [1908]. Prersntul by the Oficina de Lfmilss, 8antiago. 

Venemela. Petermrnxu W g r .  Yitteillmgen.' 
Uebersicht der neuen Landwaufuahme im 6rdlichen Venezuela. Scale I : l,!i00.000 
or 1 inch to 23.7 stat. mUes. Petumaannr Mitlsilungen, Jahrgang 1908, Tafel 7. 
Qotha : Juatw Perthes, 1908. Prwnted by the Pdlishsr. 

. AUSTULUIA. 
Aurtrdada. e d o w  and E a b d o h t .  

Sydow-Habenicht : Methodischer Wad-Atlas. Nr. 4 Australion und Polynesien. 
Oro-hydrogra hieche Sohnl-Wandkarte nach E, v.  dowe we Plan bearbeitet von H. 
Habenicht. t ie r to  Anflage. &lo 1 : 6,000,000 or l inch to 94.7 atat. mil-. 12 
sl~eete. Qotha: Juatns Porthes, [1908]. Prue~tad by Hew H-n Ha&ni&. 

B b a r o k  Axchipelago. Wemiob. 
Der nordliche Teil der Qs~elleHalbinrel. Untcr Zogrundelegnng der Aufnah- 
men von Wilhelm Weroioke u. 8. M. 8. Mowe, gezeiohnet von F. Biaohoff nntcr 
Leitung von M. Moiael. Scale 1 : 100,000 or 1 inch to 1.6 stat. mile. 2 sheots. 
LHiltailu en aw dsn deutrchen Schul~gabistsn, Band xxi., 1908, Karten 2, a and b. 
Berlin : 2. 8. Mittler Bi Sobn, 1908. P d  b~ Herr Dietrid Reimsr, Berlin. 
A large-scale map of the northern extremity of Nen P a m e n ,  in the Biamarok . 

amhipelago, showing little more then the ooast-line, with mimion stations, native 
roserven, private lands, eta. Innet plane on enlarged wales are given of Herbertatriihe 
and Babasil-Bucht. 
Oermrn New Ollinerr. Yoinl and P h h .  

Der Sattelberg und Umgebung (Kaiser-Wilhelmeland). Bearbeitet .von M. M o h l  
mit Benutenng neuer Anfnahmen Dr. Bndolf Piiah's Jannar-Febrnar 1908. Scale 
1 : 100,000 or 1 inch to 1.6 stat. mile. Mitlcilungen aus dan deutcclisn Schufsgebidsn, 
Band xx., 1907, h r t e  8. Berlin : E. 9. Mittler & Sohn, 1907. Predabd by Herr 
Dietrich Rcirner, Berlin. 

Oerman New Ouinea. Bhsinfrchen riwion, Kairer-Wilhelmd8nd. 
Die Umgebung den Hauaemann-Berges (Kaber-Wilhelmaland nsah den Vermea- 
Bungen d a  Sheinlwhen Miasion. * d o  1 :20,000 or 3.2 inoies 0 1 stat. mile. 
Mittsilungm aw den drubchon bbhulrgebiatun, Band XI., 1907, Karte 9. Bcrlln : 
E.  8. Mittler & Sohn, 1907. PrsMn(ed Herr Dialrich RsSmor, Berlin. 

World. I[.mworth. 
Harmswortll Atlns and Gazetteer. Snpplementar Part containing Title-page, 
Contents, etc. London : The Am~lgamated Press, t t d .  1908. P r i d d .  
To be revieved. 

World. Kiepert. 
Formae Orbis Antiqui. 36 Karten im Format von 52: 64 om. mit gritinchem Text 
und Quellenangabe zn jeder Karte. No. x. Coloniae Phocnioum et Grseoonun. 
No. xvi. Graecia cum Macedonia et Epiro tem re foedernm Aetolioi et Achaici 
anno 270 a. Chr. n. Bearbeitet und heraosgegegn von Richard Kiepert. Berlin : 
Diotrich Reimer (Ernst Vohsen), 1908. P r h  3n. coch rhoat. 

World. Booiety for t h ~  Propagation of tbe Boqel. 
The Churchman's Miseionary Atlw. Weatminster : The Society for the Propga- 
tion of the Goepel in Foreign Park, 1907. Prfce 48. net. Prsrsnbd by Un 
Publwhr. 
A quarto atlas, containing ninety-eight roughly d r a m  m a p ,  printed in oolour, 

and one hundred and one pages of letterpreen, dealing with all miseim a o n n e c ~  with 
the Anglicen Churoh throughout the world. The mission stations of the h i e t y  for 
the Propagation of the Gospel receive special attention. The atlas ia based upon that  
published by the enme Sooiety in 1903. The maps and printed iuformation have been 
rnbmitted to the b ~ h o p e  snd other re reeentativea of the various dioceees for oorrection, 
w, that the informstion given should ge s r  far IW pwsible reliable. 

CHARTS. 

Admiralty Charts. Eydrographfo Dapartment, Admlrrlty. 
C h u b  snd I'lans publiehed by the Hydrographic Department, Admiralty, during 
February, 1908. Prersnfed by UM Hydrographer, Admiralty. 



mew Cbutr. 
No. Inch-. 
1836 m r 12.0 Scotland, west a& :-Toberm0 ry harbour. 2r. 
3670 m = 0.28 Meditarranesn :-Malta ohannel. 3s. 
8646 m = 6.0 China, month ooart, h t 0 n  river : - W h m p  to Canton, sheet 

I. 3a 
8647 m r 8.0 Uhina, sonth 4, Canton river :-Whampoa to Centon, sheet 

11. 38. 
3605 m = 1.1 Ohina, south conat :-Hongkong to Mim bay. 38. 
2543 m = 0.25 New Zealand :-Mannganui b l s  to Manukau harbonr, end 

Tntukoka harbour to Xayor island, including Hanraki gulf. 
3s. 

lev Pltbnr and Phnr added. 
. 1801 m = 1.4 Plane on the mast of Chile. New Plan :-Mejillonee del Snr 

Bay. 3s. 
1.1 Eaatern amhipelago:-Plans of anoho es in Bali, Lombok, 

895 m = (;::} Snmbawa, and ndjaoent islands: ~e2lans:-IComb.1 hay, 
Ampenan mad, Lsbnan Tring bay. L. 

3002 m = 1.95 China, eaet d, Bias bey. Plan added :-Samun mad. 2r. 

Cbarta Caneelled. 
No. Weelled by No. 
1 1 6  Scotland, west coaat :- New Chart. 

Tobermory harbonr. ( Tobermory barboar . . . . . . . 1836 
1742 Canton river,sheet IV. :- 

Plan of vhup Bnchorsge) Whampca to Canton, aheet I. . . , . 8646 on this sheet. 
1964 China, sonth omst :- New ohart. 

Mirs bay. ( Hongkongto Y h b a y  . . . . . . 3 1 6  
2548 New Zesland :-The wed 

cosrt from bIaun~nui  bl& New ohart. 
to Manakan harbonr: the Maun~anui blnff to Ysnuhan harbour and 
east aosrt from Tutukaka Tuteaka  herbour to Mayor inland, inclnding 
harbour to Mayor island, Hanraki gplt . . . . . . . . . ,2543 i including H a d  gulf. 

a r b  tlurt have reedvd Important Corrootionr. 
No. 1698, England, south want :-Dover bay. 2447, Englend, south d :-The 
Lizard and adjacent rochs. 125. Belgium :-Ostende roads. 3877, Norway :- 
Ure to Brettesnea. 2483, Atlantio and Indian ooeana. 20604 North Atlantia 
ocerm, eastern portion. 2202~2, Sonth Atlantio ooean, -tern portion. 22023, 
&nth Atlantic ocean, western portion. 2564, United Stater, eaet conat:- 
Delaware river, sheet 11. 2831, Gulf of Mexico :-Galveston bay. 192, Qulf of 
Mexico :--Galventon entrsnoe. 643, Afrioa, south coast :-Port Natal. 2908, 
Afrioa, m t h  o w t  :-Port Natal entranoe. 2762, Indian m a n  ielande :-Camoro 
inlands, with adjaoent coat of Madagascar. 3028, Cochin China :-Kam ranh bay. 
(J. D. Pdbr, A@.) 

Indian Ocslrn and B d  Sea. Y eteomlegid Oflos. 
Monthly meteorological chnrtlc of the Indim Ocean north df 15O 8. lat. and Red 
Sea, April, 1908. London: Meteomlogicel Offloe, 1908. Prioe 6d. tach. Pre- 
rentad by the Meteorological Oflce. 

North Atlantio and Yediterranean. Yetaomlogieal Ofloo. 
Monthly meteorolo 'cal oharta of the North Atlantio and Mediterranean, April, 
1908. London: &teorologioal OfBoe, 1908. P r b  Gd. each. Prds~tcd  by th6 
aratsordogical q#h. 

North Pacide. U.S. Hydrographio Ottlar. 
Pilot ohart of the North Peoitlc Ooean, April, 1908. Werhington: U.8. Hydro. 
graphio OfBoe, 1908. Prerenlcd by tha 17.6. Bydrographia w. 

PgOToeBAPHL 
Adatia Turkey and Aorth W. Thomp~n. 

112 photograph of Asiatic Turkey and North Afrioa, taken by Prof. B. Campbell 
Thompson, M.A. Prenmted by Proj. R. Campbell Thompson. 
Although small, many of these photographs are of coneiderable geogmphiosl and 
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THE OLD KINGDOM OF KONGO.* 
By Rev. THOMAS LEWIS. 

ban four hnndred years have elapeed sinoe the early'Portuguese 
w sailed into the etrong current of the Congo river, whose 
wetera are olearly distinguishable 50, and sometimee 100 miles 

a t  EWL One can imagine the exoitement on board the veseele oe 
they turned Shark point and selected a well-sheltered and quiet bay 
whew they could land and ereot one of the l1 padrke " whioh marked the 
disooveries of Diogo Cfo and his oompanions. They would naturally look 
 oro om the mouth of the river and estimate the distance of Banana point, 
then no doubt a barren strip of sand with no human habitation and no 
trading establishment to represent the trade and commerce of Europe. 

Some time would be occupied with local observations and parleying 
with the nativea, and then this mysterious " Rio Poderoeo " would 
assert its enchanting powere over them and charm them to explore the 
many islands that etnd the river for 50 miles from its mouth. Then 
the Fetich " rock would allure them still further and bring them into 
the narrower and more picturesque part, with high hills oovered with 
grass and rock on either side. Having passed the site of the Congo 
State capital (Boma), they found the current greatly i n o r 4  in 
strength, and i t  must have taken many days to reach Noki, the prin- 
oipal port on the Portuguese side. Another bend of the river and the 
sailors ara being rudely shaken by the numerous whirlp&le of Hell's 
Cauldron," and it requires no imagination to believe that it waa they 
who named i t  the Inferno." The water here form itself through a 
narrow passage, only about half a mile in width, at the rate of 10 or 
11 knob an hour, and i t  is almost a miracle that tbey were able to 

~ . - -  

Read at the R g a l  Qeographioal Society, February 21, 1908. Map, p. 700. 
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190 THE OLD KINGDOM OP KONOO. 

get their vesaela through at  all. Matadi is only 2 milee higher up 
where the river widens again, and after turning around another point 
our navigatore are within sight of the Yalala falls. Thew falla o r  
rapide mark the narroweat point on the Congo river, and the ehipe 
must have gone right olose to theh, where the rush of water is tremhdoue. 
Thew daring men muet have kept 01068 to the right on the m t h  bank, 
and entered into the Mpom river, whioh falle into the Congo under the 
shadow of a high and precipitous m k y  oliff-perhape the finest piem 
of rook-river soenery to be fonnd in the wbole of Congo. Here the  
little fleet found a hospitable shelter in a quiet pool of water. 

We know that they vieited thii spot, for they went ashore and 
carved into the hard rook an ineoription ehowing the Portuguese arme . 

and a repweentation of one of Diogo Ck'a etone pillars; then follows 
the legend, " Hrm naalvm TEE amps OF K ~ Q  DOH JOAM 11. OF PORTU~AL," 
with the namee of Diogo CEO and several of his aompanione. 

I leave all remarkti on the form and oontents of thia moat intereating 
and historio ineoription to Mr. Heawood, the Society'e libmrian, to  
whom the photogiph wee submitted end to whom I am indebted for 
the translation.' It ia a very remarkable fact that for over 400 
years this Mpom rock haa been allowed to keep its seoret, and then  
i t  wee only aooidentally diecovered by a Mr. Domenjos, a miseionary 
stationed at  Matadi, when out on a photographio ramble. Mr. Domenjoe 
died shortly afterwards. The photograph reproduoed hew was taken 
by" an old friend, Mr. Pettenseon, of the Swedish Miesionav Society, 
and given to me by my oolleague, Mr. Lawmn Forfeitt, who hae spent 
many years at  Matadi. 

A copy of this photograph hee been in my poseearion for over eight 

The prinoipal part of the inecription, immediately td the right of the royal arma 
and cross, may be read thus : " Aqy chegaram on navios do estratiey (7) do Rey Dom 
Joem ho mg" de Portngall: D" &: Po A% Po D a m t a "  ("Hither arrived tlle 
s h i p  of the [fleet ?] of King Dom Joam the Second of Portugal: Diogo Cgo: Pedro 
Anee Pedro da h t a . " )  More to the right appear other namer, mostly in a con- 
traoted form, among whioh the following may be made out : Alvam Pirer, Pero 
Eecolnr, J o w  de Santiago, Joao Alvea, Diogo Pinero (or Pinheiro ?), Oonzalo Alraree, 
Antam. Further names, with croesea and other symbols, oocnr on a neighbooring 
portion of the rock. but are not included in the photograph here reproduaed. They 
are shown, however, in Dr. Frobeniua' r m n t  work : ' Im Schatten den Kong&taatea ' 
(pp. 6, 7), of which a review appeared in the March number of the Journal. The 
main inecription ia given alm, though far from distinctly, in the same work. b u t  
with s mere pming  reference to it in the letterprems. Of the above oompanions of 
Cao, J o u  de Santiago and Jotio Alves are stated by Barroe (Dec. I., book iii., chap. iv.) 
to have nailed in the enbeequent voyage of Barthomen Disk while a Qonmlo Alvsroe 
war, according to the aame authority (Deo. I., book iv.. ohap. iii.), mnater of the 
6. Qabrid in V a m  da Gama's first voyage, in which Pero Etoolar elm took part M 

pilot on board the Bewio (ibid., chap. ii.). Mr. Ravenstein points out that a Pedro 
Anea wan pilot in  1503 (Sones Viterbo : ' Trabelhos naoticoa dw Portngocmte8,' vol. 1, 
p. 39), while a Pero Anom was in Malaooa in 1510. Alm that a friar, by name 
Antonio, was left behind in 8. Salvador in 1491. 
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y m ,  and until a few months ago I had no euspiaion that the existenoe. 
of the ineoription waa not a matter of oommon knowledge. One thing 
b oertain, the great explorers of the .Dark Continent have not yet 
brought everything into light, and the Laamall fry" have something 
etill left for them to do. 

When Diogo C%, in the y& 1482, diecovered the Congo river, he a180 
dieoovered, through the nativee of the dietriot, the great and important 
h g d o m  of Kongo. He deepatohed some negro messengers to the 
Mani Congo (Lord of the Land), who ruled hie people with great 
pomp and oeremony at Ambasae, eituated about 150 milea 'inland at 
the centre of the kingdom. This plaoe is identical with the " Ekongo " 
of the modern native, and San Salvador of the Portugueee. These men 
returned to the navigator with wonderful tala of the great king and 
hie oonrt at  the oapitsl, whioh led to a number of Portugueee being 
eent out to the newly dimovered oountry to engage i n  trade with the 
nativea. I t  wee the wise polioy of King JoaXI. ,  when new die- 
coveriea were made, "to leave come trustworthy Portuguese among 
the natives to cultivate friendly relations with them, and to pueh on 
into the interior under their guidance, BO ae to oolleot information of 
the people and the country of those park With thie design the king 
put in aotion the u n d n g  desire and zeal whioh he had for the 
propagetion of the Chrietian religion, end gave preferenoe to thoee 
miaaionariee who had mathematical knowledge." Them worthy aims 
end noble ideab of the illustrioae prinoe did not long oooupy the minde 
of the merobanb and mismonariee who mttled at  the capital, and very 
m n  we find them buaily engaged in the more oongenial and lucrative 
bneineee of the slave trade. I t  in true that the Capuohin monke 
profeased to have oonverted the king and his people to CLrbtianity, and 
they built several ohurohes; but there isl no doubt about their full share 
in the "trade." There are many townehip in the present day bearing 
the name of Kinganga (i.6. town of the ~rieeta), and the inhabitante 
oonsider themselves inherited property of the Catholio prieeb. In 
those daye the elave trade wee looked upon as a most reepeotable 
branch of commerce. The slave gangs on their way to the coast 
were acoompanied by one or more prieeta acting 8s chaplaine, die- 
penning the consolations of the Church to the wretohee who all day 
long groaned under the h h e e  of the driver's whip. The routes a n  
be traced still by the names of villagee, suoh aa "Vunda" (resting- 
place), where they rested at  noon, and " Vemadia " (Ave Maria), where 
they elept at night. 

The anoient civilization a t  &m Salvador wee dne entirely to the 
slave trade and the Portnguese. Slaves waiting to be sent away to the 
ooaet were employed qnarrying stonee, and building palaces, chumhes, 

2 8 2  
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'end a oonvent, as well aa the maeaive oity walls, one enoimling the 
king's pel- and houees of his oourtiera, another the European quartera 
on the southern end of the plateau, while a third e n o l d  the oonvent 
and the prinoipal ohuroh from whioh the place derived ita 'name. 
The mine of the ohuroh stand at the present time. The kinge of 
Kongo have always been buried in and around thin ohumh. Altogether 
some ten or eleven ohurches were built on the hill of Sen Salvador. 
One was bnilt in honour of the miraouloue appearance of the Virgin on 
horseback to give a remarkable victory over the Yakkae, who were 
attacking' the city. The ohuroh was called " Our Lady of Triumph," 
and we are told by Carli that "it was made of mud, but whitewashed." 
46  Our Lady " must have taken offenoe a t  the mud " or whitewash," 
for a year or eo afterwards the Yakkas returned to the attaok, and ahe 
allowed them to raze the oity, churohes and all, to the ground, and the 
king and people fled for their lives. 

l 'he old kingdom of Kongo was divided into six provinoee, of which 
Mbamba was the richeat; the others being Sonyo, Sundi, Ypangu, 
Mbata, and Mpemba. The princes of these provinoes waged inoessant 
war on one another, for each family claimed equal rights to the throne 
of Kongo, whiob they were supposed to oocupy in rotation. The pre- 
Mnce of the Portuguese at the capital strengthened the position of the  
neighbouring olans of Mpembe, Mbata, and Mpangu, and during the 
past hundred yeam most, if not all of the kings of Kongo have bolonged 
to these three families. Mbamba still keeps'up a mrt of an alliance 
with Kongo, but Sonyo and Sundi have long oeaeed to acknowledge any 
allegiance to the old kingdom. 

The Sundi people are now known as the Bakongo, who still inhabit 
the cataract region. 

Sonyo is no doubt a corruption of the Portugueee San Antonio, the 
name given to the plaoe where the early missionaries settled on the 
south bank at the mouth of the river. Owing to ita poeition on 
the coast and frequent oommunicationa with white merohante from 
Holland and England, the Prince of Sonyo established a kind of a rival 
kingdom, and refused allegiance to the king. He was aided and 
abetted in this by the Dutoh and English traders who had settled a t  
Cape Prdrao. The King of Kongo and the Portuguese made many 
unsucoessful attempts to subdue this provinoe, and there are many 
bloodcurdling stories of the way in whioh both blacks and whi te  were 
slaughtered by the proud prince Dom Alvaro. The Portuguese eeem 
never to have held Sonyo for a long time together, and this may aooonnt 
for the absence of stone walls and buildings such as were ereoted a t  
San galvador and Mbembo. Even the churohee were built in native style 
of gzlass and bamboo, and the fortifications were constructed of earth- 
works. For this reason the site of the oepital of Sonyo hae not yet been 
h e d  by any traveller or resident, as far as I know. 

. . 
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San Antonio is now the ohief Qovernment post on the Portuguese 
side of the river, and ie a port of& to a line of stesmem from Lisbon. 
The division of the old kingdom into provinoes was not, in a striot 
881188, territorial. It was more a division of olans, eeveral of them 
occupying the tmme territory, and all fighting for the asoendency end 
the coveted poesession of the central e a t  of authority. The eettlement 
of white traders and miseionariea at  f i m b e  and Sonyo cased tho88 
two clana to withdraw from the struggle for the throne of Kongo, and 
induced them to set up rival kingdoms at these places, where they had 
the help of the Europeans. Mbamba and Kongo kept up a friendly 
alliance, owing to both being under the Portuguese influence, but Sonyo 
became more under the influence of the Dutcb, and oonseqnently wee 
always more or less a t  war with the Portuguese and the King of 
Kongo. The Nsundi elan, with commendable wisdom and foresight, 
withdrew to the oatarect region out of the reaoh of all Europeane, and 
settled down to a life of comparative peace. 

The old titles of Mani-Congo, Mani-Mbamba, Mani-Mpangu still 
appear in the present day as Nekongo, Nembamba, Nempangu, etc. It 
is worthy of notice that the King of Kongo in thoee days held tbe title 
" Mani " in common with the reet of the nobility. The titles '' Ntotela " 
and "Ntinu Lukeni" are of later origin, and are snoh as no other 
person ever aspires to. The Portuguese are responsible for some of the 
preeentday titles, mch ee, Noseo (noseoprincipe), Capiteu (capif&), and 
Tulante ( h e n t e ) .  These are muoh ooveted by chiefs, and are oonferred 
by the king upon those who are willing to pay for the honour. 

Sinoe the appointment of a resident governor at  San Salvador in 1888 
by the Portuguese Government the authority of the King of Kongo 
has been practically nil, but he is still allowed to settle minor m a t h  
if his people choose to go to him. All serious mattem mnst now be 
referred to the Resident, and no one is forced to consult his Majesty at 
all. He receive6 a small sum annually in lieu of what he used to extraot 
from h b  subjects. 

TIIE LAST OF TEE KINUS. 
Dom Pedro V. may be considered the last of the reigning kings of 

Kongo. He was placed on the throneover two strong rivals in 1855 by 
the assistance of the Portuguese, who sent a force of soldiers from the 
garrison at Mbembe to eatabliah hie authority. I first made hie 
acquaintance in 1887, when I was transferred from the Cameroons to 
take up mission work at San Salvador. The day after our arrival we 
were recoived in state at  what may (for courtesy sake) ke adled the 
palm, in reality, a mud hut with grass roof and whitewashed walla. 
In  honour of our visit, mats, rugs, and leopard-skins covered the walls 
and floor of the royal apartment, and two ohairs were placed for my wife 
and me to sit on. Hia Majeety waa poaaea~ed of a very subetantial 
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presence, with 8 waist of enormous dimension4 and oould walk only with 
the utmoat difficult,y. He had already taken his eeet on a gilded throne 
placed on a r a i d  dais a t  the end of the mom, with a large gilt-framed 
portrait of "his friend," the King of Portugal, fixed to a wall behind 
him. Hie bulky person was e n d  in a blue and gold military uniform 
supplied by the Government, and in his hand he held a silver eceptre ; 
while above all was a cooked hat surmounted with a proud red plume. 
On that o m i o n  he took a special fanoy to a braided d r w  which my 
wife wore, and nothing would eatkfy him but that he muat have e 

i 
skirtdreaa like it made for himself. On lemonstrating with him and 
explaining that only ladies wore that kind of clothing, he immediately 
replied that i t  was not ao, for ell the Catholic priesta wore skirta'too " ! I 

A NATIVE LAWSUIT. 
It  was s t  the close of his reign that the last full-dress native oourt 

was held at  San Salvador before the king. Thb was a oaee arising 
out of the rivalry and jealonsy of two neighbouring ohiefa living a t  
eome distanoe from the capital, and, as uaual in Kongo land, i t  involved 
8 question of slavery. I spent the best part of three weeks in witneesing 
this extreordinary travesty of e oourt of jnstiae," and i t  afforded a 
unique opportunity for tho study of Kongo laws and cnatoms, as well 
es an insight into native thought and oharaoter. 

The oounee of prooednre in a Kongo laweait is very eimple and 
primitive, and alao very expensive to both parties in the dispute. This 
oharactarietio is shared in common with a higher civilization, and 
serves es an induoement to ordinary folk to live at peaca with one 
another. Where the African aystem differs from our civilized notions 
is in the fact that the judge does not allow counsel and lawyere the 
monopoly of fleeoing their legal victims, b i t  olaime the lion's share of 
the proceeda for himself, and justioe is therefore bought with a price. 
Thia is limited only by the wealth of the disputants. Before the oaee 
is heard in public, eaoh party separately and seoretly appears before the 
king and his oounaellore, and 'for weeks these interviews oontinuethe 
viotims emerging each time from the king's palace poorer by many 
pigs and pieoea of cloth. Not until all the young mon of the family 
ere transferred to the king's hands will he wmmence the public hearing. 
Then on a fixed day the csse is opened with much pomp and danoing 
and shouting in the " mbazi e nkanu," and for days and weeks counsel 
on both sides and king's counsellors entertain us with aong and parable 
and daIiC9. I t  is a war of words and invectives, interspersed with 
8 wonderful display of native dancing to the music of drums and 
trumpeta. Now and anon counsel in charge of the case advances into 
the open space before the king, and performs one of his elaborate 
exemha. With a long spear in his hand, a fine leopard-skin dangling in 
front, with the tail trailing on the ground, and an extra long patchwork 
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velvet cloth flowing from him shoulders, he preeenb a h e  figure. Hie 
movements are eo nimble and quiok that the akin .nd 010th ere kept ' 
in a oonatant whirling motion, end when the climax is reaohed, one 
is driven to the oonolaeion that the skirtdance of Europe is, after all, 
of African origin. Then he suddenly comes to a standatill in a stooping 
position facing his opponent, g l a m  a t  him like a wild beest for a full 
minute or so ; then with a leap he flourishes hie spear, and swing8 it 
around his head, and finally drivee i t  into the ground with a stamp of 
the foot, as much aa to say, "Thus I shall deal with you." Theee 
scenes are in the way of application to the argnmente, whioh appear 
in parable and song. A11 this is instraotive and entertaining to the 
orowd looking on, but i t  has no conneotion whatever with the verdiot 
which is to follow, and they know it. That had been eettled privately 
when the fleeoing took place. 

In a paper which I had the honour of reeding before thie Society 
six yeam ago (see Geographical Journal, May, 1902), I deeoribed the 
geographical ohsracter of the country lying between the Congo end 
the Nkisi river, inoluding the distriots of San Salvador and Zombo. 
During my last stay in Africa my headquartere were at Kibokolo, 
neatly 100 miles by road to the eaat of Sen Salvador, and 20 milee 
to the aouth of Makela, where there is a Government military poet, and 
a clmall settlement of Portuguese representing about twenty trading 
companies. There is a caravan trade route from Noki on the river, 
paaang through Kongo and Zombo, and leading right away to the 
Kwangu river at  the extreme north-eest oorner of Northern An&. 
The Government ia now engaged in oomtruoting a road 13 feet wide to 
facilitate the overland transport of rubber and other produce from 
Makela do Zombo to Noki for export. This will be oompleted this year, 
and will be a boon to all the native oarriem, and should aesist materially 
in keeping the rubber trade from entering into the Congo State. 

The general character of the oountry is muoh the eeme all along, 
except that on the plateau, whioh we aaoend 40 miles from the capital, it 
is muoh cooler, and one breathes more freely. My personal experience 
is that on the highlands of Zombo I can travel with less fatigue and fag 
than on the lower levels, but one must be oareful of ohills during the 
night, for i t  is quite cold about three or four o'clock in the morning. 
San Salvador stands at.1840 feet above sea-level, while on the plateau 
we are over 3000 feet high. At Kibokolo we are 3250 feet, but towarde 
the east there is a gradual depression to the river h'kisi, which is about 
2500 feet. Between that and the Kwangu there are some stiff hills, with 
a gradual descent to the rivere Kwiln and Kwangn. 



THE OLD KINGDOM OF KONOO. 599 

THE Cow COUNTRY. 
My travels from Kibokolo have :been ;mainly to Ndamba, Nkueu, 

and Mbamba. These routea marked on the map are the mdte of 
variolls journeys, and much of the ground haa been oovered more than 
onoe. One of these wee an attempt to go through Ndamba to hnao  and 

A ZOMBO MAN. 

Pombo in searoh of the 44 cow omntry," whenoe a good eupply of cattle 
ie brought for eale to the white tradere. a t  Nakela and Ndamba. But 
we only e n d e d  in going ae far aa Mlmda, where we met with a 
hostile reoeption from the natives, and my oarriera refuaed to risk their 
ekine any further by orossing the Kkiei into Sonso. On our way we 
visited aome Portugneae traderu, who had reoently opened eetablieh- 
menta a t  Sangi, and who were doing a good trade in rubber. Since 
then eeveral othera have oome from Mbembe and Ambriietts, including 
repweentatives of two English firma. Muoh of the trade from the 
interior ie now diverted to Ndamba, and the produce ie ohiefly sent 
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from there to Ambrimtte and Moculla, but some portion fin& ite m y  
to Noki through Sen Salvador. An attempt has been made to develop 
the cattle trede in this region, and for this purpoee two or three trading 
firms established agenoies at Nkama Tambu, a y b  close to the river, 
on the higher reaches of the Nkisi. The experiment has not BUO- 

ceeded, owing to a large percentage of the beasta dying before they 
could be sent to Stanley 1'001 or Noki. On my way baok I visited 
Nkama Tambu, and found there the one remaining white man, suffer- 
ing from fever and in a very weak state of health. It was pitiful 
to aee this man lying in a rickety oanvaa deck-ohair, in a wretohed 
grasa hut, amollg his barter goods, and, without any eort of civilized 
comfort, eking out his miserable existence. In front of his " shimbek " 
there were about a dozen bullocks, muoh in the same condition 
himself, tethered in the grase ; and he told me they were the survivors 
of abont eighty heeds which he had bought. Re was anxiom to w a r e  
me that he had need of nothing in the way of food, and that in  e few 
days he expected a oountryman from Noki to relieve him. I was able 
to leave him some medicines, of which he was great need. Poor 
man ! a month or eo later I heard of his death. 

I t  is daoul t  to eooount for the great mortality among the 
and other animala in this zone. No doubt the ooenee gram ie nn- 
suitable, but the ohief c a m  is generally attributed to the teetee fly, 
whioh is very oommon. At our mimion in Kibokolo we have experi- 
mented with oattle, mulee, and donkeys, but they all sickened, and died 
in about six m o n t h  The dieeeee in them animab ie very eimilar to 
the sleepmoknesa among the nativee. T h b  terrible African diseeee 
not, however, so prevalent in Zombo aa i t  is in the lowland and vellep, 
and I am told that in Ndamba i t  haa not yet been seen. Is 
attributable to the higher altitudes and the absenoe of any extensive 
swamps on the plateen ? The streams are never eluggish and stagnant 
in hmbo  and Nkusn, even the Nkisi river in its higher reaohes flows 
in its rocky bed at  a rapid pace. This, added to the eandy charaoter of 
the soil, shows the natural drainage of the country highly eatisfaotory. 

Two years ago (August to October, 190B), in company with my wife 
(who haa always travelled with me, and assisted me in my obeervations 
for some twenty years), I made a journey through Nkusu into Mbambe, 
visiting on my way the celebrated but now abandoned copper minea at 
Mbembe. 

The Nkusu district is the moat pop~llous I have visited iu the 
whole of my journoyings through Northern Angola. l'he villagea are 
numerous, and the inhabitants generally seemed to be strong and 
healthy. I always judge of the prosperity of the oountry by the 81'08 
of land under oultivation. The extensive plantatione of manioo, m d ,  
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beans, eweet pots-, and other native produata point to the inhabi- 
tanta being industrious and praaperons. The Wkusu folk aleo engage 
in trade like all the other tribe4 and spend much of their time away in 
the rubber marketa This being a free trade in Portuguese Congo the 
natives make good profit by it. The higheet altitude I have registered 
on the plateen is in this dietriot, being 3600 feet above sea-level. 

I cannot help oomparing this district with that of Kidia, on the east 
side of the Nkiei, where we paeeed through eome of the most wretched 
villages I ever saw. There wes hardly a hut fit for any human being 
to live in, and all were in a tumbled-down condition. The people were 
ill-fed and dirty, and the children-the few I taw-were feeding on 
palm-nub and raw manioc. We oame to two villages cloee to each 
other, and found that all the inhabitante had died of sleep eiokness. 
The oarriers entered some of the h u b  and eew the bodies of two or 
three in the lest stages of deaompoeition on the floor. These were 
possibly abandoned by the small remnant who bad fled before this 
terrible soourge of Central Africa. 

It wes, therufore, an agreeable change to travel day after day among 
a bright and prosperone tribe of people. But even there we came acroes 
eome dieagreeable mnes  and cruel oustoms. One day we arrived at a 
village where they were just preparing the body of a woman for burial 
in the Lueka river olose by. Our carriers, always attraoted by a 
funeral feat, went to look on, and one of the lads ran baok to tell us 
that they were going to bury a four-days-old baby with the mother. 
I h&ned to the spot just in time to see the grandmother pulling a 
native oord and fastening the living babe to the neck of the dend mother. 
Amidst great confneion and wild p r o h b ,  1 reeoued the ohild oat of her 
hands end carried i t  to my wife. I t  only lived, however, ten days, but 
we remember with horror that the child had been left for twentyfour 
hours to auck at  the breest of 8 dead woman. The burying of infants 
with &eir dead mothers is a common practice through the whole Kongo 

exoept where there are rnieeionarit-s or Government officials to 
stop it. I have heard of one father who reared his motherless ohild 
with native beer (mbamuu) and palm wine, but I know of no other case 
outside the members of Christian communities. 

THE LOWLANDS. 
Travelling in e math-westerly direction, we soon aame to the con- 

fines of Nkasn, and descended the steep hill from the plateau into the 
lowlands of Madimba. In less than an hour's walk we had descended 
1000 feet. Standing on the brow of the hill, we could see a long dis- 
tance ahead, and I found no difficulty in ascertaining the position of 
several important pointe, such aa the course of the Lnfunde rivor, and 
prominent heighta on the Nkanda plateen, as well as several ceetle-like 
rooks of lime and quartz stone on the right. Mongo wa Nbumba (" the 
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hidl of myetery ") looked very impressive, raising ita heed above all other 
hills on the Nkuw p k t e e ~ ,  and for several days it aerved for a good 
landmark. The villegea in thb diatriot are small and few, end the 
people oomplained bitterly of the destrnotion of their plantetione by the 
wild pigs. These animele are greatly feered by the nativea, who 
seldom attempt to hunt them, their flint guns being ineffeotive. The I 

epringbok end varioua kinde of antelopes are very plentiful in thia 
region, and they ere hunted not only by the natives, but by the leopard 
and the wolf. Arriving at  a village early one afternoon, we found I 

the little oommnnity greatly exaited, the women running home with 
their ohildren from the plantations as for deer life. We eoon learnt 
that a paok of wolvee (mma) had appeared, driving before them 
quite a number of antelopea. I t  waa feared that the wolvee would 
attaok the women and ohildren, but fortunately they paseed by after 
their quarry. Aooording to the nativea, the wolves came eornetimee 
end orrrried away the ohildren. I was dieappointed at miaaing a view 
of them, as I have never seen an African "wolf." 

The river Lukunge, which we oroased in a canoe a t  the ferry known 
aa Kiteta, waa a great wrpriee. I t  joine the Mbidizi river a few milea 
below the conflnenoe of that river with the Lufnnde, bat the volume of 
water in the Lnkunge is about equal to that of both thoee rivers at 
that place. This important rirer has not appeared in any former map 
that 1 am aoqnainted with. 

MBEMBE. 
Two more days brought us to Mberube, noted for ita rioh oopper 

minee, and the eite of the Portngneae Miaaion of three hundred years 
ago. We found there representatives of aeven trading home,  who 
ahowed as every kindness end hospitality during our ahort viait. Sin- 
then I underatand that on aooount of the divemion of trade to Mekels 
and Ndamba they have oloeed their estrrbliahmenta, and the plaoe ie 
quite deeerted. Unfortunately, the old miaaion ruine were eo oovered 
with bush and vegetation that i t  waa irnpoaaible to properl~ examine 
them or to aeoure a photograph. One could me a t  a glanoe that the 
buildings must have been far inferior to thoae of the chumhas at 
San Salvador, and the mixu were not nearly 8s interesting. A more 
modem ohuroh wee built fifty or sixty years ego for the uee of the 
garrison and miners. Thia had been re-roofed and oonverted into a 
"magarhe" for barter goode by the Congo Portuguese Trading Co. 
Such an sot of deaecration of holy plaoee I did not expeot to see even 
in Central Afrioe. The eltar-plaoe wea litorally oovered with a pile 
of 66converted" rifles atecked high to the roof of the building, and on 
eaoh dde were eome handrede of demijohne, oontpining trade rum end 
proof epirit, which by oommon oonsent to-dey ie oneidered one of tbe 
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greateat c u m  of this part of Africa. It is mnch to be mgretted tha t  
the Government 4ae not prohibited i b  entrance into the interior. 

On ths  brow of the hill, in a eplendid state of presemtion, stands 
the little fortreae, surrounded by a dry ditoh, whioh aacommodated about 
two hundred soldiem between the yeara 1850 and 1860. 

It wae about the same time that the Portuguese made an a t h p t  
to work the copper minee, which had hitherto been worked by the  
natives in a moet primitive way with the small hoe ae the only 
implement. Some Cornieh minere were engaged and imported into the  
mines, but the bad olimate, ooupled with worse provieions and no 
adequate ammmodation, proved too mnch for them, and they soon 
k m e  a prey to malarial fever. Moat of them died straightway, and 
the experimont collapsed. Montein, givee hie experienae and views of 
thorn Cornishmen, but his prejudioee and mlfdonoeit are sr, evident 
that hie veraion of the failure needs a re fu l  weighing. However, he in 
right in saying that the valley ia very rich in malwhite depoaita, and 
that the mean0 of transport a t  fair ratea are t.he only dif f idty  in the  
way of a profitable working of the minee. 

A few m o n t h  previona to my visit a well-known Portaguese 
engineer, Major Alfred0 Freire Andrade, a gentlemen of wide experi- 
enoe in South Afrios and elsewhere, made a thorough mrvey of the  
mines, end I undoretand that hie report confirms the view that there 
is a very rich deposit of aulphate of copper in the Mbembe valley, snd 
that in mme parts there are thick veins of almost pnre malacbite. Onr 
laet coneular report refere to them mines, and says La  that it has been 
eetablished beyond doubt that oopper exists in great quantities in  the 
form of pnre malachite, testa in  London, Parie, and Liebon having given 
high peroentege. At preeent a British firm ie interested in  these 
mines!' A echeme for the conatrnotion of a branoh line in connection 
with the 1,oanda-Melange Railway, to rnn north through Mbembe to 
San Salvador do Congo, ia engaging the attention of the Government; 
but the preaent condition of the Exchequer do- not give much en- 
couragement for our hopee. Such a railway would undoubtedly be a 
most potent faator in developing the resourcee of the country quite 
apart from the mines. 

MLmmbe of to-day proeenta the appearanoe of a deeerted and tumble- 
down encampment. The breeat of the hill ia dotted with ruined 
portione of minera' dwellings, and rnety pieoes of old machinery a m  
mattered all over the place. The one redeeming feature in the land- 
eaape is tho beautiful Mbembe peak, a eymmetrical mountain standing 
erect a little to the south of the minee, culminating in a round peeL 
about 2300 feet above sea-level. 
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THE Bmum Jouuw.  
Leaving thie-old historio plaoe to the vandalbm of the trader and 

ite own deeolation and d w y ,  we prooeeded on our journey, and soon 
oroaeed the piotnresque stream of Lnkeye, and a t  the end of a day's 
journey we reached Mabaya, where our oolleagnes, Mr. and Mrs. 
Cameron, had eetabliahed a mimion station under the auspices of the 
Baptist Missionary Sooiety. 

After spending a happy week with oar old friende, we reaumed our 
journey, and travelled due north in the direction of San Salvador. With 
the exception of a few rooky and piotnraeqne stream whioh we crossed, 
the oountry between Mbembe and Kongo is moat uninteresting. Three 
days after leaving Mabye we oame to the Mbidizi river, which we 
crowed in a dug-out oanw just below the ooduence of the Lukunga: 
The river scenery here is very fine, and while the carriers and loade 
were being ferried aoross by the natives in a canoe, I took some photo- 
graph~ and boiled thermometers. Two honra' m m h  from the river 
brought as  to Kimbnbuzi, whose market hse been notorious for its 
extensive slave-dealing for generations, and even now suoh eales are not 
unknown. 

Here we turned eastward, and travereed the unfrequented road 
towards Nkusn. We oroseed the Mhidizi again at  the Lufunde con- 
fluence where there b a oanoe-ferry, but being nearly a t  the end of 
the dry season we were able to ford the river with safety, thns saving 
muoh time in loading and unloading the only available canoe. 

All along the road from Mabaya the poverty and misery of the 
people was moet depreeeing ; food for careern was very scarce, and we 
were forced to fall back on tinned provisions, whioh we generally 
manage to avoid. After two more days dong the Lnfnnde valley, we 
were glad to amend the platean onoe more to the land of oheer and 
plenty. The men bought snfficient food at  the first village, and, to 
make our happineae aomplete, we had no sooner amved at  Nknsn 
Mpumbu than a heavy shower of rain fell-the firnt rain of the w n -  
which was most refreehing. No one who haa not experienced the long 
month of a dusty and oppreeeive tropical dry season can fully appm- 
oiate the joy and exhilaration of the f i s t  shower of rain. On the high- 
lands of Nkusu and Zombo the rains begin a month earlier than on the 
lowlande. When, two days later, we reaohed our home at Kibokolo there 
wes general rejoicing, for the oamera, as well aa onrselvee, were warmly 
weloomed by their friends, and we were not sorry to settle down into 
routine station work for a t  least a month or two. We had been away 
about two months on the tramp. 

 HABIT^ AND Cusro~s. 
While i t  is true that the habits and onstoms of the natives differ in 

matters of detail among the varioae tribes inhabiting Kongo, Sonyo, 
NO, VI.-JU#E, 1908.1 2 T 
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Zombo, Nkueu, Ndamba, and Mbamba, i t  ie a h  oertmin that they all 
oome from the eeme &ak, and ape& .the aame language with elight 
variation of dialeot. A trmveller unmoquainted with the Kongo lengasge 
might think that in Ndamba they epeak a different dialeot altogether, 
while, as a matter of fsd, the difference conaista mminly in the in- 
duotion of the eepirate for the sound c in Kongo. Thim dight 
o h g e  has a peouliar effect in their talk. Evata " beoomee "ha&" 
and " vava" in " heha" 

There are alight differenoes in their dwellings. The Mbamba people 
have thoir houaea mede of " wattle and daub," while the other trih 
build theire of graaa and bmmboo. 

In the matter of prwerving bodiea for burial, Kongoa, after the 
aeual "binding " in cloth, keep them for two or three monthr in their 
houeee, where a fire is kept burning ; but in Zombo they are suspended 
on two forked stioka in a dug-out vault in the ground, which in isvered 
over with palm branohee and earth. Sometimea the body ia plaoed 
under a speoially built g r w  roof in the open. Thia in not oonsidered a 
burial, and four or five yeam ago they brought out the body of an 
important chief for a big funeral feast end danoe that had thus been 
preeerved for over twenty yare. In other distriota the deed ere thrown 
away into a river, or into the bneh to be devoured by jack& and 
d t u r e e .  Them differenoee in omtome are, however, of no importanoe, 
and are mere aocidente ; the whole miology and native i n s t i t n t i o ~  of 
the oountry are the aame. The people are governed by the same general 
laws, which ere no leee " laws " became they are unwritten. 

T a r  BLACK X A N ' ~  MIND. ' 

To rightly anderetend the people of any country, one muat pay 
special attention to the moat important fhingrfrom a native point of view. 
The misohief is that we take for granted that the eevege Mriosn ia 
too low for ua to take hie point of viaion. To get "behind the black 
man's mind" is perhape not euoh a difficult task, if we oan forget a 
little of our modern civilization, and- superior knowledge and self- 
oonceit. Were we to etudy more cloaely our primitive anceetora in the 
cavea and oak-grovea of ancient Britain, we might beoome better qnoli- 
fied for a sympthetio study of the African. Instead of laugh'ing at and 
ridiculing native ruperstition and witahcraft, we would do well to trg 
and find out what liea behind and below i t  all. 

RELIGION. 
Without doubt the moat important thing in the eyee of a earage is 

hie religion. It is a matter of life and death to him, and I pity the 
superior and more enlightened man who laugbe him to worn, and h d h  
his snperstitioue rites up to ridicule. Troth is truth whirever it 
found, be i t  hidden under the ailly rites and superstitione of a ravoge 
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people, or in  the more elaborate and deoorous ceremonies of a ritual 
Christian Churoh. None are eesential to the fundamental principle 
upon which the fabrio is built. I have eatbfied myself, after twenty- 
five yeare of life among them, that at  the bottom of African fetiohism 
there ie the fundamental belief in the existence of God and in the reality 
of the human eoul. No miseionary haa yet, to my knowledge, been 
oompelled to introduoe thename of Qod into any of the Bantu languagee. 
The name I' Nzambi" for Supreme Spirit " is of native origin, and not 
introduoed by the Portngueee, and has been adopted for l' God " by all 
miesionariea in their literature. The eame is true in regard to the name 
for devil." The ofbrepeated etatement made by mieeionariee and 
travellers that the untaught native has no idea of the oristenoe of God 
is not comot; what they mean to eay is that he has no knowledge of 
what God L, whioh is quite a different matter. The leak of thh know- 
ledge h u t  God, while firmly believing that God b, aooounta for the 
wonderful and complex system whioh we, m our ignorance of the inward 
meaning of i t  all, call " fetiohism." 

This is a subject most tempting to any student of oomparative 
religion, and one whioh I must resolutely fight against in this paper. 
The point whioh I with to emphasize is, that fetichism, as a religion, in 
bseed on soientifio truth. The development of their views doe0 not oonoern 
us just now, but mything in connection with native religion ie not evil. 
There is what may be termed a white art" as well as a " black 
art," and the great majority of fetichee and charms are intended to 
protect from evil, and not to attack innocent folk. So in the study of 
native religion i t  is most important to dhtingairjh the one from the 
other. 

SOCIOLWY. 
I have dwelt on this subjeot in order to my that this white art " 

in fetiohism pervades the whole sociology of Kongo land. All native 
imtitutione and government depend on it. Seoret societies, such as the 
Nkimba, Ndembo, and Nlongo, bind the communities together in one 
strong army under the command of the witch doctors. The reason that 
the King of Kongo has more power and authority than any othor is that 
he poeeeaees a more powerful fetioh than anybody else. 

The origin of suoh institutione as polygamy and slavery can hardly 
be traoed to their religion, although they are mixed up with it, and are 
important parts of their sooiology. Indeed, most of the disputes and 
petty wars in the land arise out of theue two institutione-there ie 
always a slave or a woman in every palaver. 

Owing to the general prevalenoe of polygamy, the laws of property 
end mcoewion are very p d a r .  It is never from fathor to son, but 
from uncle to nephew on the mother's side. A man's reel ohildren do 
not count-the eldeet eon of the eldeet k t e r  in dways the heir. 

a T 2 
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SLAVEBY. 

But perhaps of all the African institutions the least understood is 
that of SLAVEBY. The horrors and abominations of the slave trade have 
so outraged our consaiencee that we flnd ooneiderable difficulty and very 
little patience in inquiring into the system itself. 

In the early days of African warfare, the disposal of prisonere of war 
soon became a serious question. The vanquished were captured and 
made to serve the victors. When these beoame nurneroua among their 
captors, they became a menaoe and a peril, for at  any time they might 
rise in insurrection or join a threatening enemy. The only remedy was 
to put them to death. This custom of killing prisoners of war led to 
the institution of cannibalism. In  time of war food would be ecarce, 
and the eavage, when suffering from hunger, oould not permit snoh 
waste of good flesh. This eoonomic reaeon, coupled with the fact that a 
aavage considers the eating of an enemy's flesh, and especially his liver, 
the highest form of triumph, is suffioient to account for the taste for 
human flesh. It is a remarkable fact, vouohed for by Qrenfell and 
several of my friends stationed in cannibal districts, that women do not 
practise it-a female arrnnibrrl is unknown in Kongo. It is the men- 
the fighting portion of the community-that eat human flesh, a f w t  
which shows, I think, that the institution is the outoome of the 
exigenoies of savage warfare. 

Slavery, therefore, is a decided step in advance of oennibalism and 
general slaughter ; and no doubt the capti7.w themselves appreoiated 
the improvement. With the development of the slave trade, and the 
demand for slave labour on the coast and elmwhere, the tribea in the 
interior found i t  more convenient and profitable to rid themmlvee of- 
their surplus prisonera of war by exchanging them for other merchandise. 
Then finding i t  a lucrative trade, they waged fresh wars for the sake 
of obtaining further supplies, and slave raids became common. After 

. that came the ivory trade, which involved the capturing of men and 
women to carry the article to the oxat, where they were sold along 
with the burden, and thus we have what has heen fecetiously termed 
a4bhck ivory." To-day i t  is the rubber; and slavery appears i n  

forms, but always profitable. All of US now believe in the  
dochine of evolution, and thie I conceive to be the evolution of slavery 
in Africa. 

DOMESTIC S ~ A V E R Y .  

But we must distinguish between the SLAVE TRADE and DOMrsTIo 

~LAVEBY.  I t  can eaaily be seen that a victorione tribe, wishing to 
strengthen itself and add to ita number and importanoe, would naturslly 
keel) eome of the beat-disposed of the captives to work for them and 
to fight for them. Many of them might prefer this arrangsment to 

.returning to their former clan, provided they are kindly treated. In 
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course of time they would marry into the tribe and beoome a part of 
the family. This oondition of things is called domeatio elavery," and 
i t  holds an important plaoe in the eooial.syetem of the oountry. 
Teohnioally, the prinoiple of ownerehip ie the -me, but i t  is regulated 
by well-known general lawe. I n  praotice the life of a domeetio elave 
differs very little from that of a free man. It is againet the oustom for 
him to eat with hie muter, but he mixea freely with the family, 
and eate with them. Very often a slave ia given a free woman of the 
family for hie wife, and is treated ae one of themeelvea. I n  point of 
fact he ia still a slave. He cannot poeeese anythilly apart from his 
maeter. He oannot redeem himself, neither oan hie owner make him 
a free man. 

Apert from war and kidnapping, there are three way8 by which 
domeetio slavee are p m r e d  : (1) by deoision of the king in a lawsuit, 
(2) in repayment of loans advanced a t  exorbitant interest; (3) by self- 
made elavee, who, having no family or relativee, seek the protection of 
another. This last-mentioned clam ia very numerous. A man who hae 
no family in Kongo has no statue, and life is almoet intolerable. He  is 
an outceet, and before he oan. get any protection or marry a wife he 
muat attaoh himeelf to eome family as a domeetio elave. To euoh a 
system of domeetio elavery ia equal to a city of refuge. 

Then we muat not forget that the owner is reeponeible for hie 
elave in every respect. Not only ha8 he to keep and feed him, he muet 
ale0 wpply him with a wife--an expensive article of luxury in Africa. 
He is 8160 held reeponeible for all hie evil deede-a very eerioua matter 
eometimea. He must pay all fines and damagee for crimea oommitted 
by. hie slave. A recaloitrant domeetio dave can always involve his 
maeter in eerious ~ o u l t i e a ,  and if hia aotion is persieted in, hie maeter, 
in pure self-defence, is foroed to diepose of him. 

A DIFFICULT TASK. 
Thus i t  will be easily eeen that thia inetitution is most oomplicated 

in ita relation to master and eleve, and i t  lies a t  the very foundation of 
African sooiety. It ie t h b  that makes the whole queetion of dealing 
with slavery a di5cult one. The slave "trade" can be abolished by 
the firm hand of Government a t  any time by etopping the exportation 
of nativee. It ie not enough to say that no rlavw are exported, when 
hundrede of nativesoare annually shipped from Angola to the ielande of 
San Thomb and Prinoipe ee " eervicaZe." The native knowe no other name 
than davery to thie bueineea, and I have personally oome across a good 
deal of i t  in Portngueee Congo. The demand for eervimb " orentea and 
enoouragee the demand for elaves. The interior of Angola is being 
robbed of the people who are absolutely eeeential to .the development 
of ita own weoaroe& If thia eyetem ia done away with, the internal 
slave traffio would die a natural death. It ia very gratifying to note 
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that the great ooooa r m r n u f ~ r ~  of thia oomtry who have interesb 
in the plantations on theee ialenda have taken the matter in hand. The 
repreeentmtiona they have.made in Lisbon seem to have a h d y  borne 
fruit, and it in to be hoped the system will speedily be abandoned, and 
the juat righta of the nativea oonoeded. 

Domeetio slavery cannot, however, be dealt with in thia way without 
eerionsly upsetting the whole d life of the people. And we hrve 
no right to atteak any institution of the ~lrrtivm, however faulty, anlea 
we offer them a better one, end show them a more excellent way. 
Thia curn be ~ooomplished only by patient and pereistent labour and 
training, and I venture to thin% that this is and ought tq be the eepeaial 
province of the miaaionary. The true miaaionary, in the performants 
of hia higher spiritual duties, will not fail to guide his people and 
instruct them in the ordinary thinga of life, and fit them for their 
dutiea in the advancement of their fellow-men and the development 
of their own oonnty. But he must deal with prinoipleq and demon- 
s t m b  the true relationship of man to man aa well aa of man to Qod. 

There is one way of dealing with thb queetion of nlaverp whioh 
all lovers of freedom muat vigormaly oppaee-that is, the =called 

redemption " of native ahildren. The intention hea always been good; 
but haa it ever oomrred to those who adopt the system that the amount 
paid for one child ia enough to buy three others in the interior, and 
that they thus direatly stimulate the slave trade? Beoogniaing the ~ 
great evil arieing from thia well-meant but nnwiae pmtioe, the k i e t y  , 
with whioh I am oonneoted eome years ago h u e d  striot inatraotions to 
all its miaaionariea not to adopt this plan, exaept under very unnenal 
ciroumstanaes. I venture to commend this rule to all olasam of Enro- 
p a n s  who have to deal with nativcm. 

I take thia opportunity to express my gratitude to the offioers of 
the Portngneae Government for their invariable oourteay and wietanoe 
in mattera oonoerning the welfere of the nativea. Whenever the 
mkionariea have b m g h t  to their notice cases of ornelty or oppmsion, 
they have always aoted promptly and juatly. Especially would I 
sohowledge the valuable aervioes rendered to the nativw of Kongo 
by Major J. IIeliodoro de Faria Leal, who hsa aoted ae the Government 
representative at  San Salvador for many years. 

Slavery in Portuguese Congo haa no eoknowledged statoa, and 
every man and woman oen olaim perfeot freedom by appealing to 
the miden t  Under existing oiroumatencee, ao far aa domeatio slavery 
is conoerned, it ia all that arm be expeotad from any Government. The 
total abolition of thie system muat N u a l l y  advanoe eide by eide with 
the intellectual end moral development of the people. 

In oonolumon, let me aay that the future of thia region doee not 
depend on ita copper-mines, or ita pceaible wealth of gold, or e m  in  
ita present rubber and ooffee trade; i t  reste on the development of the 
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A6ioan himself. The native must be redhveted.  Hitherto the 
labonr demanded from the black man hna been mainly of a servile 
nature, and much of i t  fomed eervi-" The goepel of labour" will 
have no attraation for him aa long aa i t  is void of dignity. I n d ~ t r y  
is not restriated to mines. The greet wealth of the oonntrg ie in 
the mil, and if the African oan be made to believe this, a new em 
will coon dawn upon the raoe. But the native oonoeption of labour 
must be utterly ohanged. At preeent the bulk of the people are 
middlemen-acting M mlleatons and diatribntom of the wild produoe 
of the lend to the white men. The d t iva t ion  of the mil ie left to 
the women; the men, during the intervals between d i n g  expedi- 
tions, rpend their time in bhing, hunting, and talLing pelavers. 
Now thet white men are entering the interior marketa, the ompetion 
of them middlemen ie taken away, and what ie needed at the p m n t  
janotnre is a mighty prophet of labour who will inspire the people 
with dignity and mlf-wpeot, and show them that honest labour put 
into the soil will bring ita own reward. Let the native know that hie 
cultivated piem of ground is lleonred to him and his fimily, without 
extortionate b x e o  in kind on the produoe, and he will immediately 
begin to plant rubber trees, ootton, and ooffee, and the p ~ p r i t y  of 
the land will besecmred. Then, instead offlrubber"being muaidered 
the mgn of death and of cruelty, i t  will beoome the means of bringing 
proeperity and gladneee into the lives of milliona of the sons of Afrim. 

Before the paper, the W~~IDENT : Thoee of you who were prescmt at our 
meetings in the rpring of 1902 will remember that the b v .  Tho- Lewis read to us 
then a valuable pper  op the Portuguese Congo. It in on a portion of that region with 
which he did not then deal that he is going to d us a paper ta-night. Mr. Lawir is 
one of the higheat authoritier we have on the region in qumtion, M he h~ lived there 
for some twenty-one ymm. That ir not the whole of hir reoord in Africa Mr. Lewir 
went originally to the h e r o o m  a quartsr of a century ago, and he wri them at that 
intereating time when the German +g nu, hoisted. I alm undent.nd that Mrs. 
LeKis hPI lived in West Africa for twenty-four yeam, so th.t it cannot be. m blaok 
M it is painted. Mr. Lewis L a Baptist mihnsry ,  and I t h i i  that all of you who 
know anything about equatorial Africa will agree, without going into any question of 
religion, that mindonuy effort them h.8 bean an unmixed bleuing. Mr. Lewir 
baa been engaged in work that involved his travelling satenaively in vuiow p r t s  
of the country, some of which had never Wore bean viaitad by Eoropeura 1 will 
now invite him to d his paper. 

Alter the pper, the PBMIDW: The d i w d o n  ta-night will be short, owing 
pr t ly  to the influs~lsg end partly, 1 mppoeq to the -her. I p r o p  to 
open that dismdm, not with any nmurkr of my om,  but by d i n g  m intemb 
ing letter tram one of the bert autboritiea on the Congo we have in tbb mntry,  
our distinguished Vlce.Preddent, Sir Harry Johnrton. 

I much rclgrsf that ill health prevenb my being p-t at tho reading of Mr. 
Lewir's pper to-night. I ahall look forward with inbred to rending that paper 
when it appean in the ffeopphieal Journal. 

I am rhortly p u ~ h i n g  a comprehensive work on tbe regtoor of the Congo, 
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derived largely from the mesmhca and notm of the late George Glrenfell, H o h  
Bentley, Tho- Comber, and W. H. Stapleton, together with the work of other 
members of the greet Baptirt Mimion on the Congo, happily still alive, ouch u 
William Forfeitt, John Whitehead, J. E Weeb, H. Button-Smith, and B. 
Glennie. Thb accumulation of sthnographiul and l i i s t i o  material bn been 
placed in my h ~ d e  by the b re t a ry  of the Baptist W o n  for .arrlyrin and 
publication. The maps am mostly due to the mnte rurvep of Qeorge Orsnfall, 
and nearly all the beautiful photographa which will DO aptly illdzata thma 
reaearchee are by f in fe l l  and W l l h  Forfeitt The d t  will be moh M to 
surprise moh foolish people as do not realize that nowadaye most mimionarim are 
at the name time men of miencg in one direction or another, earneatly anxious, a t  
no profit to themeelve~, to place before the world M much ammate informJion an 
they can obtain ooncerning the countrim in which they dwell. 

I have, of come, been pemndly acqubinted with the work of the Ebptist 
YWon in West Afrios Erom 1882 on* in the Oameroone and in the Cango. 
I have generally found that it wan better known, undmtood, .ad apprwiatad in 
Relginm, Qermany, and the United Staka than it h~ ever been in Qreat Britain. 
So far, It hu only been the Soottiah Univenity of Qlangow that hu hd the 
aagacity and discrimination to oonfer a publio dintinction on a mamber of the 
English Baptist Midonary h i e t y .  Thin h i s t y ,  it must be remembered, pro- 
duced probably the h t  awurate philologirt in Af r im languageq the Rev. J m e s  
Olarke, who illustrated the native speech of the bland of Fenundo P8 in 1848, but 
who was writing on Weat African lauguagea M evly M 1841, and whose idem and 
theoritw are singularly modern when read in the light of more reoent dieooveriea 

" The late Richard Burton, not by any meaw over-indulgent in hie estimate of 
misaionariea, and that equally celebrated writer on Africa, Winwood We, wrote 
quite as cordially forty yeare ago of the practical reaulte and the nciemtific achieve 
menta of the Baptist Mbaion in the Cameroons. 

" I have every reaeon to believe thmt hk. Lewis'e pper d hnight wi l l  be up 
to the dandard eet by (3-fell and Bentley. 

H. E J O R ~ ~ P . "  

Rev. LAWWIJ F o m r r r  : I regard it as a great honour to be invited to my a 
few'wordr from the platform of the Royal Qeographioal 8ociety. br rsorstvp 
an the Congo for many years of the midon of which Mr. Lewh hu beon a 
dirtingnishd member for over a quarter of a century, I m y ,  parhap, be pamitted 
to exprw.5 the great plarsure it aEords bie colleagum that hir:work M an explorer, 
and M a careful stdent  of Afr im problems, reoeivea euch gratifying recognition 
from thb great Society. Buch appreciation is, I am sure, a ~ ~ u m e  of enoourcrgement 
to Mr. Lewis himeelf, and to all those who eeek to emulate his example. We do 
not forget the great honour conferred upon another member of the rune mimion : 
I refer to tbe late Rev. George Qrenfell, who wan awarded the Patron'r Oold 
&dd nome yearn ago. His great work in Centd  a i m  is well known, d hie 
lamented death w the o d o n  of a valuable and much appreoiated tribute from 
the pen of Dr. Keltie, who, 1 m y  my, always receivca ue with the gmstest kind- 
neaa on our return from abroad. Perhaps I may be allowed to expram the gnet 
pleasare I have experienced in beiig preeent thin evening, and in liasning to the 
iotemting and valunble p p e r  of my friend Mr. Lewis H b  down on the qucation 
of slavery-on domentio slavery, M well M of the slave tnde-am, I ventwe to 
think, of great importance, .nd are deeervirig of &l condderation by dl th- 
who M devoting attention to African problems. I entirely with what he 
hrs B.id on thin subject. With refeream to the m e 1  nyrtem for providing fad 



THE OLD KINGDOM OF KONGO-DI8CUSSION. 613 

labour for the coca plantations in the ialande of Sari Thome and Principe, it hse 
been my painful experience to travel on Portuguese sh ip  which have oonveyd 
large n u m b  of theee Africans from Angola, and the hopelessness and b l d  
dscspt on their f.oerr M the rb.mer k e d  them further and further from their 
homes will ever remein gnven on my memory and on my heart. Aa Mr. Lewin 
h.s mid, we greatly rejoice that the important fiau in England who are interested 
in the cultiWon of coom in thorn i h d e  have taken up thir quention. I had 
the opportunity of convening with the p i e l  comahioner who WM eent oat 
by thooe 5rmn when he visrted my tatation on the Uongo, and of expressing very 
tatrongly our viewe on this wbjeat. Mr. Lewb han given ur a graphic account 
of a native lawnuit. I have never witnessed suph a trial M he deaoribes, but I 
WM once pre8ent at the ceremony of appointing chiefs over certain tow- by the 
prindp.l chid of the district, and the extraordinary ptoaedinp were intendy 
fntgesting to the two Ewoperr~ who were obrervem on the oocssion. The 
frantic rnuhing to and fro in the circle formed by the exoited crowd of natives, 
the bmndhhed rword which had evidently been handed down from generation to 
genedon from the time of the early Portugume explorere, and the wild louting 
and dancing, were enough to make one fssr for the mental balance of the pdormerq 
M well M for the d t y  of those sitting and rknding near. Mr. Lewia'n statement 
that to properly undssebnd native probl-, one maet try to undemtand them 
from the natire point of view, and to study the b h k  man'r mind, is one upon 
which he rightly plaoea great emphasis. I am aleo r firm bsliever in the view that 
it ir not digicult to induce the Africa to work, and to teach him the dignity of 
labour, provided he is permitted to reap a fair ahare of the pracda of hir toil. I 
believe that the g e d  public in this country are coming more and more to reco- 
that the viewe of euch men M Mr. Lewia, and of distlagniehed adminiutmtm such 
M the honoured Pmident of this Society, who have epent many yesm in Afrim, 
am at  l w t  M worthy of lespect se the viewn of thoee travellers who upend a few 
d r  in nuthing through a country, and then hasten to give their vrluable opinions 
to the world. When Mr. Lewie returns to the Congo, I am mre he will go with 
happy reoollectionr of the way in which he has been &ved by thin important 
Sooiety, and we may look forward, if hi valuable life in spared, to hearing further 
from him on those qneetionn in which the W e t y  taker so deep an intsrest, and 
mcerning t h m  regions the highest welfare of whoee inhabitmta both Mr. and 
Mn. Lewlr have done a, mnch to promote. 

Sii T. F o m  BOXTOR : I very much apprectta the opportunity of expressing 
my admiration of thq pper  to which we have just lbtened, and the k u t y  of the 
p idum which have been thrown upon the nheet, and which have gone no fir to 
illustrate the mnery among which the author hss been living for so long. I 
think he is to be congratulated upon hir pper. He h~ touched upon that very 
dificult and complic~ted qumtion of the diferenw between the dave trade and 
rlavery. We never can dwell too much upon that, b u m  it is a conatant mroe 
of codmion and embamunment when them mattem come under conridemtion, 
but I think we owe him r debt for what he h~ told u upon that. He  ha^ a l ~ ~  
told us, what mme of IU have known already, that there L a great deal of domentic 
&very which i~ of r very innooent kind. We m y  like, M a matter of prejudicq 
to get rid of the m e  where we am; but it must be remembered, too, that there 
are other aperiencm. Now, I think the experience of Uganda beam upon it. In 
that c m  quentionn rrow M to runaway slaves, and the chiefa came to the birhop, 
and they oondted hlm M to the right or wrong of retaining nlavee.. He took 
rather a ooneervative view; he appealed to the law, and to the duty of obeying 
the law. Well, they went away, but he told them to consider it among themnelver 
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best years of a lifetime in a little-known region, and can speak with such intimate 
knowledge of the inner life, mannem, and customs of the inhabitants. 

Mr. R~vrrrernm : We have btsned with much profit to Mr. Lewis's paper, for 
h b  long reridencd in the country, h h  extended h v e 4  and hb knowledge of the 
native h g q p  enabled him to seoure an amount of information on the geography 
of the oauntry and the chrvrder of ita inhabitsnb which L beyond the reach 

I of travdem who merely r u l  through a country. There b one question, already 
I referred to by Mr. Herwood, which i n t e m b  me more eepecidy. I t  is many yeus 
I sin- I took up the ehdy of the Portugume d ~ v e r i w ,  and about ten yeam 

ago, when Mr. Lewis WM here before,I wrote a l o r t  history of Congo, whioh 
han been publiihed by the Hakluyt Society. Since that time 1 have been herd 
at  work upon a life of Martin Behaim, who claims to have commanded a h i p  
in one of Ck'r expeditions. During his first expedition CHo dhovered the Congo, 
and erected a p d r b  at i b  mouth, which has been broken, and the p i e m  baring 
the horiptions carried off by the natives, who look upon these fragments rs 
potent fetiebeu An indefatigable traveller like Mr. Lewir might yet succeed in 

I recovering them fragmente. Fortunately, Cite set up a m n d  padrib further eoutb, 
I which has been reoovered intact, and from which we learn that hi fint voyage 
I wrs undertaken in 1482-that in, at  n time when b h d m  wsr still a t  Antwerp We 
I may mrmh that one F e r r b  Vm, a pilot, whoee name in given to a river on the 

maat d i v e r e d  by (30, WM a member of i t  Our knowledge of C&'s second 
I expedition is rather vague. We know, however, from a podrlb at  Cape Crow, that 

it  took plros in 1485. The rock i m r i p t i o ~  brought home by Mr. Lewis, M far M I 
can judge from the photograph thrown upon the mreen, refer to this second expedi- 
tion The Portuguese ooot-of-arms is that adopted in 1485, a short time before C&J 
atartad on his second voyage.' The inscription is most valuable, for, although it 
contains no date, it'given the names of a number of pereons sesooiated with C&O$ this 
voyage. Among thaw names are those of three pilota and two maaten whom we 
h o w  to have been cannected with other expedi t io~ of the time, and five names of 
otber persons ; but among theee names we look in vain for t h ~ t  of Martiio de Bo- 
hemia, who claims to have been the captain of one of the ship. Of course I have 
been abused for doubting Behaim'e share in thie work, and I only winh one of our 
pretentiom ap i r i tds ta  would summon him amongst us, eo that he might be c- 
examined. I un aware, of course, that the diecoverp of this i n d p t i o n  is of no 
practical importance, however interesting il  may be to myself and o t h m  who are 
intereeted in the history of geography. 

Tbe PREBIDENT: I will now propose a vote of thanke to the lecturer for his 
paper, whioh I am sure you will a g m  has been of a moet vivid chuattsr. I 
heartily i d o r s e  all that Mr. Lewis han mid about the cbarrckr of the Afrioan, the 
h t m e n t  of &very, and the possibility of getting the African to work. 

For designs of the two mts-of-arm8 nee Mr. Ravenstein's paper on "The 
voyager of Diogo CKO and Barlholomen Dins," in the Qwgrophiool Journal for 
December, 1900. 



THE STORY OF LONDON MAPS." 
By LAURENaE GOMME. 

The most delightful of all London maps is that of Van den 
Wyngaerde, the original drawing of which is in the Sutherland 
collection in the Bodleian library. Ita sotnal date ie uncertain. It 
showe the king's palace at  Westminster as i t  was when Henry VIII. 
foreook i t  for Whitehall; the position of Bridewell is left blank; the 
tower of Holy Trinity, Aldgate, is shown etmnding ; and the Uistercian 
Abbey of Emstminster is shown. Now, Bridewell wae built by Henry 
VITI. in 1522; Holy Trinity was given by the king to Sir Tho- 
Audley in 1501, and at  some time between this year and the year of 
his death, 1544, the Tower was pulled down by him ; and the Abbey a t  
Eastminster was destroyed in 1530. These dates suggest that the 
drawing wse made, or porhaps begun, tempore Henry VIII., and not in  
ita umal attributed date of 1550. 

. .  . 

VAN D E B  W S N Q ~ E B D E ' B  YAP, FROM TEE KIIIQ'B PALACE TO BT.[OILEB. 

Among interesting features of the view, apart from the beautiful 
repreeentation of London Bridge, is the view of Suffolk Home, 
Southwark, a contemporary picture of a Tudor house. I t  was built 
by Charles Brandon, Duke of Suffolk, and some of its dislodged remains 

Continued from p. 509. 
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WPHQAEBDE'B X U ,  BBOWINQ WHDON BBIDQE. 

were uncovered in 1905-6 by the London County Council in running 
a r o d  through the churchyard of St. George the Nartyr. 

The "Brann and Hogenburg" map, printed in the Civikrtecr Orb& 
Terrarum, 1572, is exceedingly interesting. The arms of Elizabeth 
appear upon it, the oostnme of tbe figures shown in the interesting 
little street soene in the foreground is early Elizabethan, and the 
buildings westward of Temple Bar ccm be dated from his* ee early 
Elizabethan. For instance, Paget Place; this was  know^ aa Exeter 
House before the Reformation; as Paget Place after the Reformation, 
from William, Lord Paget, whose property it became ; later es Leiceater 
House, when Robert Dudley owned i t ;  later still, as k x  Honse, 
when the nllfortunate Robert Devereux, Earl of Essex, lived tbere. St. 
Paul's is shown with the spire which wee destroyed in 1561. 

This map is to be dated, therefore, between 1568, the date of Eliza- 
beth's acceesion, and 1561, a t  the time when h e x  House (Leioester 
House) wee known ae Paget Place. 

The famous Agee map hee four ~pecial features :- 
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(1) Beere the arm of Jarnee-I. 
(2) The arms of Queen Elizabeth appear on the royal barge in the 

river. 

(3) howe the amyhitheatrw as in Braun and Hogenburg." 
(4) St Paul's appears without the epire. 
Therefore Mr. Ordiah dates this map a little later than "Brann and 
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Hogenberg "-between 1661, when the spire wee destroyed, and before 
the Earl of Leiceater took Paget Plaoe ee his reaidenoe. 

The first sheet of the London Topogrephical Sooiety's reproduotion 
of thia map (showing the a m  of Jamw I., whioh must have been en- 
graved upon the plate subsequently) affords en interesting view of 
the dietriot known to ne ee the Seven Dials. We identify our preeent 
Oxford Street in The Waye to Vxbridge," and we feel that we are on 
the road towards Hyde Park Corner when we leave the village of 
St. Cfilcm and ite. ohurch (the original of the existing one) and follow 
the &motion given, "The Waye to Bedinge." The map ie curioaely 
illu&rated by figurea of pedeetriens, osttle, end women dy ing  
olothea 

Sheet 6 shows us Charing Croee, Whitehall, and Westmineter; St. 
Jarnee's Park and Lambeth Palace appear on the further right and 
left of the picture. Kinges Btreate exieted until the other day. The 
name Whitehall" doee not appear, but we have (as in "Braun 
and Hogenburg ") "the Carte." Parliament Street waa sceroely a 
highway at  that time. The way from Charing Cross is barred exoept 
for an opening that muld soaroely have admitted a coach of any 
s b ,  and the way is guarded a t  either end of the palaoe preoinot 
by great gateway-the Holbein Gate towards Charing Cross, the 
King's Gate towards Westminster. The cockpit, a part of the eite 
of which, Lord Welby telb us, ie inolnded in the buildings of the 
present Treasury, stands looking over the perk, with the lake and a 
bridge, in mmpondenoe with features familiar to us to-day. You will 
observe the swans in the Aver, whioh were of European celebrity ar, a 
feature of Elizabethan London. 

Sheet 2 shows the continuation of the road from Uxbridge, whioh 
we oall Oxford Street because i t  ie the high-rod to Oxford; i t  enters 
the map on the lefthand side jaet east of St. Giles in the Fielde, 
oontinuea along Holborn, or- the Fleet river by Holborn bridge, 
and approeohee Newgate. Yon see the territory of Lincoln's Inn ie 
enolosed, and between Chancey Lsne and Holborn Barn is huthempton 
Houee, the reaidenoe of Shakespeare's patron, the Earl of Southampton. 
On this wall here in Chanoery Lane, Gerard the botaniet at  this time 
found growing the Whiteblowe or Whitelowe grasee, "the Englieh 
Naile woort," aa recorded in his Herbell,' 1697. It groweth plenti- 
fully," he nays, " upon the beoke well in Channoerie Lane, belonging 
to .the Earle of Soathempton, in the suburbs of London!' 

The line of the road to Theoba1d'~-what we oall Theobald's roed 
to-day, formerly the King's way - intersecte the sheet. I t  peseea 
Clerkenwell, and on the right we me the buildinge of the Hospital 
or Priory of St. John of Jeruealem, and the southern gateway, which 
still exists, is shown in St. John Street, l ad ing  from Smithfield es it 
do- today. Cow Ctoes Street rtill elieta, leading from the Smithfield 
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market. Shoe Lane, leading toward8 Fleet Street, is identifiable under 
the spelling " Sohow Lane." 

Sheet 6 shows the Strand, Temple Bar, and Fleet Street; the river, 
with the river-side palaoea from Durham P k  (where Sir Walter 
Raleigh lived) to Bridewell, onoe a royal pelaoe, at  thie time a 
hospital, having been so onatituted in the reign of Edward VI. On I 

the south ia Paria Garden, one of the pleseure reaorta of Elizebethan 
London, and, aocording to the map, aleo apparently the home of atrange 
animals. 

Sheet 3 gives the line of Newgate Stzeet and the Royal Exchange 
district, showing two conduits besidee the great oonduit of Cheapside, 

with the large jars or pitchers standing in the roadway. The area 
between Moorgate and Lothbury is an open space. The wall ia very 
distinctly drawn. Outside the wall in More Fyeld " are more clothee 
drying, and a little to the north amhem may be seen practising. 

Sheet 7 comprieee the St. Paul's area, showing on the south side the 
church of St. Baviour'a. I 

The next map is that of Norden in 1593, repreeenting London, M I 
apart from Westminster. Gray's Inn Lane leads through the conntrg I 

to Hampatead. The village of Islington is ieolated. The river of Welh, 
the souroe of the Fleet river, is delineated. The old epital, where the 
Easter spital sermons were preached from the pulpit croea, is marked. 
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! The ohuroh of St. Botolph'e, opposite Aldgate, is ehown. The two 
Smithfields, east and west, are ehown. The oity walls are remarkably 
well defined. On the eonth side are Lambeth Marsh, Paris Qarden, and 

! on the Bank. aide the bear-hoaee and the playhouse. 
Norden's map of Weatminster, eeparately printed, ia also very 

interesting. 
I A very intereating view of old London Bridge is oontained in the 
! Pepysian library at Cambridge, and h a  been reprinted by Dr. Furnivall. 

In the group of building8 are St. Thomas's ohapel on the left, Nonsuoh 
house on the right ; the oornmills further on the right, end the water- 
raidng apparatua on the left. 

A valuable view of London by Hondiue in 1610 is given in Speed's 
Theatre of Qreat Britain.' 

Vimher'e view of London in 161 6, a copy of the original edition of 
whioh is in the King'e Library, Britieh Mumurn, hee been reproduced 
by the London Topographid Sooiety. Sheet 1 ehowe us Whitehall; 
Sheet 2 St. Peul'e Cathedral, the Bear Garden, and Qlobe, after it wee 
rebuilt; Sheet 3 the Bridge ; and Sheet 4 the Tower and St. Olafe. 

The Faithome and Newoourt map of 1658 bringa us to the end of 
the Commonwealth period. Sheet 1 of the London Topographid 
Society's reproduction has an excellent engraving of Westmineter 
Abbey and St. Qilee; Sheet 6 ehowe Weetmineter and St. Jamee's 
Palace and the river bend (Cookpit ehown by iteelf, in shape like the 
other playhouses on the bankside); Sheet 2 showe the oentre of the 
town with St. Paul's; Sheet 4 the river, the bridge, and Sonthwark; 
Sheet 3 ehowe the north-eastern part of the town, inoluding the Tower, 
and, os an ineet., e picture of St. Panl'e, to correepond with that of 
Westminster Abbey a8 in the first sheet; Sheet 6 ehows the river 
towmrds the foot of the Themes, with the ehipping. One moet in- 
teresting relio of the time, depioted by Faithorne'e map, when the 
now densely populated district near Soho was in e quite rural oondition, 
ie still in existence. In Aroher Street, faoing the rear of the Lyrio 
Theatre, etende a farmhouse (now oooupied by a h of upholsterera 
and art-fringe makere). This ia said to be the farmhouse of Windmill 
Fields. Theee fields, like the present Qreat Windmill Street, derived 
their name from the windmill whioh ie ehown in Faithorne'e map of 
London in 1658, and whioh probably stood near the junotion of Great 
Windmill Street and Little Pulteney Street. The fielde are alluded 
to in a printed proolemation quoted in Wheatley end Cunningham's 
'London Pmt and Preeent' (voL 3, pp. 526, 527) of April 7, 1871: 
"The fielde, commonly ualled the Windmill Fields, Dog Fielde, and 
the fields adjoining to So Hoe." 

Porter'e map of Loudon (1660-1665) ie the latest map before the 
Great Fire in 1666. 

I now pnee from the general maps by refening to the collection 
PI.-- JUNE, 1908.] 2 u 
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the originale of whioh, by the kindneea of the London County Coanoil, 
I am able to exhibit to-night. They pnmeed in more or leas regularity 
until they beoome annual from 1800. Many of them m a p  are of great 
beauty ar speaimene of the uartographer'e &, and a11 of them  reveal 
feature6 of more then ordinary interest to Loodonem 

Apart from the general m a p  are a whole series of epecial map. 
Many of these are in the poeeeeeion of the local authorities of London, 
and are of great value, though they are not always valued by their 
owners, even though they are ownera a~ trustees of the publia 

2 u 2 
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The map of Southwark in the -&ohy of Lanoeeter m* and 
dated 1542, b, not only from its early date, but from the deGle  it 
oontaine, one of the moet intereating of them apeaid m a p  It hae 
been reproduoed in Bendle's ' Old Southwark.' This plan was probably 
made about the year 16a2. I t  b quite out of male, but affords, neverthe 
lees, a good-enough indimtion of the true poaition of the buildings and 
objeota i t  shows, while ita rude representation of them in piotnw form 
gives i t  e peculier interest. It oovera the erea h m  Winoheeter Yard 
on the west to Bermondsey Street on the east, and from the Thames on 
the north to Long Lane on the math. The greater portion of the map 
b devoted to the reprementation of the main thoronghfare through 
Southwark. Here, oooupying prominent podtione in the oentre of 
the road, are shown the pillory, the well, and the bnll-ring. On the 
e a t  side of the way are the numerow innn for which huthwark wes 
farnone (the White Hart, the George, the Taberd, and othern), the 
Gate of St. Thomee'e Hospital, the Marshaleea, the King's Benoh prison, 
and St. George's Clhamh. On the weat aide the most prominent objeota 
are St. Saviour's Chumh and the manorhowe, while a few inns 
and private houeeg the court-how, and the market-place, are a h  
represented. Along the course of what ia now Tooley Stwet may be 
eeen another pillory, together with a cage; and at  the top of Ber- 
mondeey Street ia Bermondeep Cross. 

There exiata a plan of Deptford, drawn in 1623, and oontaining 
xuemoranda by John Evelyn. 

Another good eurmple of local map.is the map of the manor of Old 
Parb Garden, in 1627. The map shows Copt Hall, the Mannor HOW 
(afterwards Holland's Leaguer), and en " Olde Playe House." The 
names of the tenanta are given. Most of the hoaeea are along Bankaide. 
Paris Garden Stairs, Holy Ghoet Staira, and Stain near the Barge Houee 
are shown. A portion of Winohester Parke ie on the east, and The 
Princes Meddowea are on the weet. 

Hollar publbhed a beautiful map of the western part of London, end 
only one copy, now in the Britiah Museum, ia known. I t  wae d ram 
before the Great Fire. I t  h not a view, but a map with buildinge d e  
lineated in ieometrid projection. The dial in the centre of Covent I 

Garden piazza is ahown, and thb wee eet up about 1668 or 1669. st. 
Giles Fielda are unocoupied with buildinge. A curious 
tower, marked "Ye Waterhouee," juet to the eastward of the landing 
stage known ee Btrand Bridge, and in front of Arundel Houee, is 
shown, and t h b  ie one of the works set up during the Proteotorate 1 
for pumping the river water for publio service. I t  wee patented in 
1666, and in all probability taken down in 1666, the year after an order I 
wee i m e d  for its deatruotion by the king. 

The London County Council possesses many beautiful maps and 
 plan^ as originally drawn for ita various predeceamre, from whom it 
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inherited manuearipta and dooamenta of eurpaming intereat. One of 
these is a finely executed plan of the Q m e n o r  eetete in 1723, ehow- 
ing ita arm to be nearly co-extensive with the then newly formed 

parish of St. George, Henover Square. There an, plane of other great 
London estates-of the pariah of Paddington (1824), of St. Marylebone, 
Paddington, and St. Panoras, ehowing the atetee within that area ; of 
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the old Hippodrome and neighboarhood, showing Notten Barn f u m ,  
and Portobello farm; of the Great Western end North-Western 
railways in the London dietriot, with Brnnel's and Bobert Stephenson's 
signaturee; and of the new Houses of Parliament, eigned by (Sir) 
Charles Barry. 

Perhaps the moet intereeting, however, ie a survey of the river Fleet 
made in 1817, showing the oondition of the whole line of the stream from 
Hampateed to Holborn, and leading ue baok to a London of green field4 
and hedges, five-barred gatee and treea, with an oooeeional oottage on the 
banke of the stream. Fmm this beautiful plan I have selected four view& 
The fimt of theee shows the Fleet river just after leaving Pond Street, 
Hampetead, the seoond at  St. Chad's well, the third at Bagnigge Web, 

THE F'LEET JUBT AFmB LEAVING POAD ITBELT, H W B T E A D .  

and the fourth at  Saffron Hill, where for the firat time we get the 1 
preaenoe of bricks and mortar. 

The ancient stream of London hava been gradually oonvertad into 
iuewere, and plans of them are still extant. Thue the King's Soholare' 

i 
Pond sewer nrae M, d e d  beoanse i t  emptied itself into the Themes at 
the  king'^ Scholars' Pond (near the present VauxhaU Bridge), on " the 
great level extending from the Horse Ferry to Chehy Mead." Inci- 
dentally it may be mentioned tbat during the reign of Queen Anne the 
name of the sewer was dutifully ohanged to Queen's Soholere' P a d  
sewer. Anciently i t  wes known an the Tyburn brook, and later ee the 
Aye brook, and flowed down the hill from Marylebone Fields, peeeiog 
near the old village of Tyburn and across the hcton or Tyburn road I 
(Oxford Street), and the present Brook Street, through Mayfair to the 
Stone Bridge, situated a t  the dip" in modern Piooadilly. P m n g  
under the bridge and tke high-roed to Keneington, i t  entered what t 
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now known ae the Green Park. Thin waa formerly St. Jamee'e Fielde, 
until Oharlee 11. enoloeed them, and added the land t h  enoloeed to St. 

RIlD FI91DT AT 0T. CHAD'S WELL. 

THB FLEET NEAR BA(tHlO(tB WELL& 

Jamen'e Park, by whioh name the whole wee known until a oompara- 
tively recent period. Large ponde were formed in the ootum of the 
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sewer in this part of the park. At the bottom of the hill the streamlet 
passed through the gadem of Goring or Arlington Eouee, where 
Buokingham Palaoe now stands, and along by the uaoaah road to 
Chelsea"-the preeent Buokingham Palaoe Road-and what is now 
Vauxhall Bridge Boad to the river. At different periods the s t m m  
waa altered in various parta of its oourae, and gradually oovered in and I 

eonvertsd into an underground aewer. 
There were other small tribuferiea of the Thamea whioh beosme in 

oourae of time underground eewere. One waa the Bapwster brook, o r  
Weat Bourne, whioh beaame the important Benelagh sewer, and part of 
whioh wee utilized to form the Serpentine. A glanoe at  the map of the 
original winding warm of this stream will eaaily explain the origin of 
the name " Serpentine." Further weat waa the Counter's (Xeek, with its 
tributary the Stinking Ditoh. I 

I think I have now shown how valuable them m a p  and plans are I 
for London history. I b t  of all introduced you to mape drawn I 
from amhlogica l  and historioal remains; then to very ancient 
hietorioal wmaina still surviving on the later m a p ;  and, finally to 
m a p  for the information they give of topographioal featam con- 
temporary with their own dataa. Before olosing my paper, I wish 
to my one word as to the material whioh exiata for Wing up of gape in 
the mapa, or for extending the information they oontain in m,my 
important partiodars. 

Thne, among the earliest doaumenta belonging to the London County 
Connoil are the minutee of the Surrey Commiaaion of Sewere, which 
oommenoe in January, 1567-8. The next oldest oolleotion of minutea is 
that of the Greenwioh Commission, whose minutes range from 1625 to 
1847 ; then the Poplar Commiesion, from 1629 to 1847 ; then the Weat- 
minster Cornmisson, from 1669 to 1847; then the Tower Hamleta 
Commidon, from 1702 to 1847; then the Holborn and Finebury Com- 
d o n ,  from 171 6 to 1847 ; then the St. Katherine's Commidon, from 
1782 to 1841 ; and, laatly, the Metropolitan Commission, from 1847 to 
the formation of the Metropolitan Board of Worb  in 1855. 

The value, aa material for London history, of entriea in theee 
minubbooks, may be realbed from even a oareory p e d  of some of 
the volumea. Witness the entry in the b t  volume of the minute- 
books of the Surrey and Kent Commiaaion, 1657-1606 (left-hand page of 
folio 154)- 

" 1588. Henchley-Item, we preeent Phillip Henchley to pull upp dl the pyllm 
that d u d  in ye common sewer against the play-house to ye stopping of the wrter 
course, the whioh to be done by midsomer next uppon pine of xm yf it be undone 
xm (done)." 

There ia little doubt that Philip Henohley " is Philip Henslow, who 
in 1584 or 1585 p u r c k d  the land oloee by the southern end of 
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modern Southwark Bridge, on which stood the '' Little Ram " play- 
houee, and who rebuilt the theatre in 1586 or 1687. 

In  the minutes of the Weatminster Commiseion for 1663 to 1666, 
p. 184, oooare the w e -  

" Propods for t a b i  away the annoy an^^^ occaeioned by the common mwer at 
Weatminster. 

" Westminater liee upon a great flat, and the highest part of the soil is next the 
bridge, upon Mill Bank. The higheat epring tides tlow six or seven feet higher than 
the low-water mark. 

" Westminater and the parks in annoyed by the filth of the common sewer, 
which in wcasioned by the settlement of the soil of high watere and stopped. . . 
the filth of sundry drains running into it, with several housea of office upon it. 

"For prevention of which it is p rom-Tha t  the pond reach'ig up to Sir 
Robert Pyee be made a receptacle of water at high tidea, to be kept in till a low ebb 
by flood g a b  at the mill and a sluice at Sii Rokrt Pyes, which in to .be drawn to 
let forth a aource of water so oft an needs require to eoower the aewer; that the 
sewer be made perfect from Sii Robert Pyee to Tuttle-etreet, by St. James'e-parhe 
wall, and croes K i n g - k t  by the bowling ground at Whitehall, and no into the 
river of Thames." 

The early topography of Weetminater oan be made out fairly well 
by euoh entriea as theee, eapeoially when they are all before the student 
ready to be trsneferred to e map. 

Again, in 1692, leave wee given by the Westminster Commiseionem 
to Elizabeth Campion, widow of Riohard Campion, to oontinue a sewer 
formerly belonging to Coventry Home (where Coventry Street now 
etands) for the drainage of thirty-four h o w  built by her late husband. 
A year later Richard Hider petitioned for leave to make sewera for hir 
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new houeee in Cranbourn Street. In 1705 the Duke of Bedlord was 
allowed to lay the drainage for the h o m e  to be built " on the mite of 
hie late mansion-house," and similar leave waa granted to the Duke of 
Argyll in 1735 for the drainage of the new baildinge on the ground 
of his maneion-house in King Street. The petition ia a h  reoorded of 
John Jamea, a builder, for eewera to drain new housee in the neighbour- 
hood of Golden Square, probably the etill-existing John Street aud 
Jamee Street. The Earl of Oxford in 1726 laid sewere for hie new 
buildinge in Marylebone Fields without leave of the Commhionera, 
end was promptly summoned. The jury appointed to inquire into 
mattera of drainage reported (1678) that one ~ ioha rd  Frith had emoted 
267 housee in Soho Fields, and had laid out ground for 300 more, 
and that ooneequently the old sewer leading from the fields was 
liible to be flooded. We questioned the mid Frith whether he had 
authority to bring hie water into the antient sewer, and he ooald 
give no account thereof." After due consultation Mr. Frith agreed 
to oontinue a sutficient llshore" from hie own buildings at  Soho 
down to the "White Horse Inne," and if neoeeeary to contribute to t h e  
widening of the sewer in St. Martin's Lane near the " Ladie Seymour'e 
house,)' 

The pages of theae minute-booke bear frequent referenoee to plaoee 
whiah find little or no remembrance in the modem street nomenoletaw 
of London. The Cook and Pye Fielde, aliar Marsh Iand, were adjaoent I 

to the Cock and Pye brew-house, in the parish of St. Giles-in-the-Fields. 
Mill Field or Kirkham Close is difioult to looate, but WIM probably 
west of the present Regent Street, perhaps on the rite of Mill Stwet. 
The Peat field, where victims of the Great Plague were buried, was to 
the eaet of Carnaby Street. I t  wee built upon in 1726. Some of t h e  
places mentioned are remembered only in the namee of atreeta Oliver'e 
Mount Fielb, mentioned in a desoription of the extent of Sir Riohesd 
Omvenor's land, represente the eite of one of Cromwell's abortive 
military forts, and are remembered by Mount Street. A reference to 
Newport Dead Wall re& the aite of Newport Houae, on which are 
Newport Street and Market Stand. Albemarle Ground wee the site of 
Albemarle Street. 

A mriee of preeentmente of the jury for work required about t h e  
sewera under the jurisdiotion of the Weatminster Cornmimion bf 
Sewera dates from 1668 to 1848; Holborn end Finebury from 1683 to 
1684; Surrey and Kent from 1746 to 1793 ; and St. Katherine from 
1754 to 1821 ; aud give important detaile in the topography of London, 
introduoing us to the early condition of e h t a  now in existenca and 
to streeta that have long since been destroyed. Eaoh entry mntaine~, 
beeides the namee of ownere of property, the bus inme carried on, 
important descriptions of streets, alleys, and roads. Bs examplee of 
the entriee, the following extraota are given from the preeentmenta and 
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ameroementa of the eastern jury of the Surrey and Kent Commie- 

1. 27th May, 1746-We find thet in the river of Thamea ippoclite to and near 
Pepper Alley Stairs in the pui~hee of Bt. Obve and St. Saviour in huthaark . . . 
st a d l  diatrrnw from the benlrs of the said river there is a very great hole . ;'. 
and we find that the Mayor and Commonalty and Citieene of the City of London 
ought to fill up the said hole; we therefore prcurent the Mayor . . . to make good 
the b e n t  of the Thames bank . . . to be . . . done by 10th June next or 
forfeit . . . LSOO. 

8. 6th Odder, 1767-We present Taylor Ayrea, of the parbh of St. May 
M w e n ,  Bermondmy . . . to cant, cleum, ocower, and open to its antient wydth 
a d  depth the common sewer which runn w r o ~  hb rope-wslk, near Cherry Garden- 
stieet . . . and the roil to m y  a n y  in order to give the water it8 f m  and usual 
current . . . to be . . . done by 2nd January next, or forfeit . . . 1 0 ~ .  

"4. 26th A@, 175!3-We preaent . . . the Earl of Salisbury to repeir about 
8 rods of wharfing next the common sewer near Mill Pond Bridge at the bottom 
of West-lane in the perish of St. Mary Magdden, Bennondsey . . . in order to 
prevent any rubbish or soil from falling into the said common sewer, end annoying 
and obtruating tho ourrent of the water . . . to be . . . done by 24th June next, 
or forfeit for every rod tben undone . . . &. 4d." 

An equally important series of doctumenta ere the rate-book l'he 
rate-books of the Weetminoter Commitmion range from 1696 to 1848; 
the Tower Hamleta Commission from 1703 to 1847; the Surrey and 
Kent Cornmiasion from 1723 to 1848 ; the Greenwich ~ o m m k i o i  from 
1775 to 1808; tbe Holborn and Finebury Commiaaion from 1779 to 
1848; and the Poplar Commiesion from 1826 to 184-5. 

The name of the oooupier and the rateable value of the premises in 
eaoh street are set out in addition to the rate levied, and the value of 
such material aa thia for the history of London is, of o o m ,  very great. 
I t  would be diffioult to mleot extraots from the ratsbooka; but if the 
atreeta where praotioally little or no alteration in struotnre haa taken 
place oonld have the valuations at quinquennial periode printed in the 
oame meMer M the valuation of S t  Jamee's Square b~ been printed ia 
Mr. Deeent'o hiotory of that plaoe, I think the moults would prove 
ecoepteble to many people. In addition to this, the residenoee of 
oelebreted permno can be noted and the obief oentrea of residential or 
industrial oooupetion traoed out. 

The nomedatum of many of the streets outaide the oity a n  be 
reatored from them books. 6hi&igonaked Street appeara in the %apping 
rete in the year 1748 ; the Land of Promise, still the pame of a Shore- 
ditoh alum-wcrs onoe the name of a field on the site. Southwark was 
remarknble for ita oddities in the matter of stwet namea. It contained 
Dirty b e ,  Foul Lane, and Harrow Dunghill. Bsndy Leg Walk waa 
near the mte of the present Orest Guildford Street. Sol's Hole wee a 
alum neer Holyfield Street. Loving Edward's Lane led from Camber- 
well to Deptford, and appeera in very recent map. The weet end of 
Loudon had its strange o t m t  nameei, oome of them well known by 
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their mention in old literature. Defoe mentione Knave's Acre (now 
Little Pulteney Street), whioh appeare in the rate-boob for many years, 
and ia &own in Booque's map in 1746. In  the parish of St. Bkgaret'e, 
Westminster, were Cabbage Lane, Powder Beef Court, Thieving Lane, 
Adam-8-Digging Yard, Codpieoe Court, Hell (in the prednota of the 
former royal palm), and Petty France. Some of these ere still in 
exbtenoe. 

Some curious carre8 of oorrnptione in the names of streete may 
be notioed. Thus, Bt. Ermin's Hill, in Westminster, is a typioal 
inatanoe of the way in whioh the name of a street is altered in proow 
of time. Ita present name was doubtlese the original one, but in the 
rate-boob for the dietriot i t  appeara variously M Torman's Hill (1704)' 
Donnor's Hill (1714), Dorman's Hill, and Torment Hill. The latter ie 
the spelling in Rooque'a map of 1746. Horwood'a plan of London, 
publinhed a t  the end of the oentury, reverb to the old oormot name 
whioh ia now always need on modern map. 

The marts and alleys forming the rookeriee whioh have been swept 
away for suooeaaive improvements are dl inoluded in the various 
aeeeesmenta here reoorded. some were pulled down at  the formation of 
Begent Stmet, othera to make room for Trefslgar Square, Viotoria 
Street, Whitehall, the Strand improvements, and the new Law Courte. 
The namee of many of them are intereating in showing their oonnedion 
with the old arietocratio honeee near whioh, or on the cite of which. 
they were built. From the lists of inhabitante of streeta a t  suooeatdve 
dates the spread of the town may be traoed. At the Beetoration the 
leaden, of faahion oongwgated round Soho Squere, or King Square ae it 
waa then oalled. When the St. Alban'e eatate waa built on a few yeere 
later, many of the nobility migrated to St. James's Sqaare a d  the 
neighbourhood. Early in the eighteenth oentuy, Hanover Sq-0, 
George Street, Conduit Street, eta, were built, and by 1723 many of 
Che nobility had taken the new honees. Later on, Groevenor Squm 
and the adjacent atreeta became the eoene of a freeh migration. Among 
the inhabitante of these qaerters are many famoue in hiatory and litera- 

1 

tare. Sir Iaaao Newton was rated in Little Jermyn Street at 580 a 
year in 1706. Dr. John Blow was a a e e d  a t  636 for hie h o w  in the 
w o w ,  Westmineter, in 1703 ; Dr. Cyprienniue for h o w  in Wells 
Street a t  S16 (1710). Sir Mfrey  Kneller lived in Greet Queen Btreet 
in 1708 ;. h. Oldfield in Bouthempton Street in 17 13 ; and Grinling 
Gibbona on the eeet side of BOW Street in 1718. The aawwment for 
Villiere Btreet in 1726 contains the names of Philip Arbuthnot and Sir 
Richard Steel; that of Charles Street, Covent Garden, &om Colley 

I 

Cibber to have lived on the west side in a h o w  rated at  566 (1731). 
Later boob show the nameei of Jacob Tonew, the bookseller in the 
Strand, eeeeseed at $60 ; William Hogarth, in Leiceeter Fielde (345) ; 
Biohard Brinaley Sheridan, Micheel Rysbreoh, and many 0th- On 
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the south aide of Brook Street, in 1739, lived George Frederiok Handel, 
rated at  $20. His fame wae apparently not then universal, for in 1735 
he is entered ae Frederick Handwell, Eq. 

The maps of London may eleo be illustrated from one other important 
muroe, and that is the imprinta of early printed books. An examine- 
tion of the oatalogue of early printed boob in the British Museum, or ' 
of Mr. Hstlitt's Colleotiona imd Notes,' supply innumerable referenoee 
to the dwelling-places of printere at  different data,  and to get them 
oollated and properly located would restore o seventeenth end eighteenth 
century London of surpeeeing intereat The work would be tedioas 
and long, but I think the resulta would be worth the b u r  involved. 
'l'hne, taking the first twenty pagea of Haelitt's ' Colleotious and Notee,' 
we have the following namw and centres of the bookeelling bnaineeu :- 

1 'e. 7. ' 8. 

1 Brldge. Strect. Street. 

Hselitt, i. p. 2 1 1685 T. Persinger 
,, , 8 1664 /c. Tyur 
,, ,, 12 i 1690 ,J. Blase 
, ,, 2 ' 16691  S. Speed. 

I W. Matter. I , ,, 6 1 1595 
, ,, I 4  1 5 7 1 1  , Mnrnhe ' 
, ,, 4 1660, I W. Smith ' 

I 

,, ,, 18 ' 1 7 2 0 /  I W. Bmy 
, ,, 4 1678 J. Edwin 
., .. 2 1 7 o l /  I I J. Gwillim 

I 

Anthorlty. I Ihte. 

I I 

Hnelitt, I. p. 15 I 1 R .  Wyer I 
,, ,, 16 1 1649 ' , R. lbbetnonl 
.. .. 1 R I 1 I J. Audlev 

W. Shearen! W. Morley 

I G. Calvert 
I B. Lounder 

R. Jugge 
1 1 E. White 

I Norton 

,, , 1 1551 1 J. Kyn 
,. , 17 1 1661 I , I 

I 
I W. ~ i l k e r  

,, ,, 19 1 1696 I I R. Welling- 
I 

I I 
1 I 

ton 
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1698 R. Baldwin 
1652 
1858 Farnham , 
1628 
1659 T. Vere 

: 1659 , Qilbartdon 
I 

Hazlitt, i. p. 8 1664 ! Godbid , 
,, ,, 9, 18 1588 ; Hnckett 
,, ,, I0 1691 ; Clark 

. ,. 10 1671 
,, .,I2 1633 ! 

I 
I 

~ a u k n n  ~ 
Smelt 

25. 
Ivy h e .  

Eaoh of theea namea repreaenta e quaint deaoription of the house: 
"Imprinted at  London in Fletestrete nere to S. Dunstona Churoh by 
Thomaa Marshe ; " Imprinted at London by John Charlewood dwelling 
in Barbiocm at the signe of the Halfe Eagle and the Key; " and ao on. 

The same wrt of evidenoe om be mlleoted from old London direo- 
tories, many of which are of the greateat interest. The earliest are 
little more than mere lbte of memhante. That for 1677, in faot, 
simply professes to be " A oolleotion of the names of the merohanta 
living in and about the City of London; very usefull and neoeesary. 
Carefully oolleoted for the benefit of all dealere that shell have ooca- 
sion with any of them ; diwoting them at  the firet eight of their 
name, to the plaoe of their abode." No numbere ere given. The 
entries take the form of l L  Mr. Lndlow, Bow Lane," or "Mr. Brebent in 
8t. Swithin'a Lane at a Packer's," l L  Thomaa White at  the Blew Anohor 
in Lumbard Street." The first direotory oontaining the numbers of 
hoaees is tho ' London Direotory ' for 1778, and Kent's direotory for 
1799 specifically states that i t  contains the names and pleoee of abode 
of the Direotors of companies, pereons in publio basin-, memhanb, and 
other tradere . . . with the numbre aa they are aaxed to their 
houses, agreeable to the late Aota of Parliament!' Johnetone'e 
Commeroial Guide and Street Direotory for 1817 gives a ckurifiwtion 
of tradea, eta. 

Thew is one lest eepeot of London maps whioh will intereat all Lon- 
donera This is the oolleotion of the information wbioh show the 
gradual growth of London. The earliest map of this kind known to 
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me ia one whioh wan published by the %ye1 C o ~ o n  on water 
eupply in 1869. Thie map shows extensione from 1560 to 1745, thenoe 
to 1818, thenoe to 1834, thenoe to 1867, and some few euburban 
extensions. 

A better view of the growth of London, however, ie to be obtained 
from the d o -  Estate Acts, whioh were paneed to enable entailed eetatee 
to be let for a term of yeam on leeee. A few montha before his all too 
early death, the late Mr. Charlee Harrison, H.P., drew up a map from 
the p t  mlleotion of private Eetete Aote whioh he had aoqnired, and 
he gave thie to me. It ehows eight different exteneiom-from the city 
walls to 1658, from 1658 to 1668, thenoe to 1745, thenoe to 1799, thena, 
to 1832, then the 1882 exteneion, next from 1832 to 1852, and M l y  
from 1862 to 1887. Thue in &own the ever-widening area omping 
along the highways, and gradually U i n g  in until a t  leet the moneter 
oity, aa i t  ia oalled, hae become one vest extent of bricks and mortar 
with little, if any, a roh i t eo td  purpose or design, with unlovely 
homes in unlovely etreetrr-a oity spoiled of ifa natural beauty and 
delight by the unthinking hande of the modern Engliehman. 

The &et extension hi along the river-bank to Weetmineter on the 
north and Sonthwark on the month, showing the river to have been the 
prinoipal highway of the oity. The next exteneion, just after the Fire, 
ie north of the oity area towards Old Street. Three-quartere of a oentury 
later (1745) we get a greet exteneion all round up to Hyde Park on the 
weat, j u t  north of Oxford Street, Theobald's Road, and Old Street on 
the north, to Whiteohpel and Limehouee on the eaet. Another fifty 
para (1799) we have a further fringe of narrow dimemione penetrating 
to Knightabridge on the west, oreeping up Edgware Road, taking in the 
southern part of Marylebone, extending to Camden Town, adding to the 
1745 exteneion in the eaet a narrow belt all round, and finally showing the 
fimt great extension in north Lambeth along the banksof the river. In 
1832 the Begent's Park district on the north, a large dietriot of Lambeth 
on the south, and a further extension of Bermondsey and Southwark. 
are the principal featuree. Ielington, St. Panorae, Shoreditoh, Bethael 
Green, and Mile End aleo filled up a t  this date, together with a little 
bit of Greenwioh. In 1862 the great era of building set in, and all 
ronnd the boundary of the 1832 limita we have great exteneions. The 
next stage is 1887, which again ehowe on exteneion of the building 
area all round the map ; and now twenty yeam later we have scarcely 
any boundary of London left, for building baa gone on epreeding into 
Kent, Surrey, Middleeex, and Eeeex at a pace whioh almcet defiee the 
oartographer. 

I wnnot, however, finish my all-too-imperfeat amount of the etory 
of London mape on a dismal note. The streeta along which we walk 
are hietorio epote. Great Englishmen and Englishwomen have 'trodden 
them for agw. I do not know whether a map of London appeals to 
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moat people aa it appeela to me. I t  conjures up all sorb of id- all 
sorb of romanoea, all sorts of desiree. To take the map of a given date 
and walk through the streefa it depiote, and to note the remains of the 
pioturesqne and the hiatorio, ie a delight which only thoee who have 
tried to eooornplish i t  oen andenhad. It makes one love strange roatee 
and strange plaoea. I a lwap prefer to go through the orooked and now 
uninfereeting Marylebone Lane to the etreight linee of Baker Street and 
Wigmore Street. I love the murk  out of St. Jameds Street, for through 
them Samuel Bogere led Fenimore Oooper to the theatre in order to 
avoid the throng and the mud of the s t m a  I delight in the narrow 
etweta of the old oity, where, on any Sunday, you may eee quiet retired 
nooks oontaining housee with beautiful doarwap and qaite m~gnifioent 
amhiteoture. he an example, there are p a d e l  to eech other from 
Lower Thamea Street to Enatcheap and little Tower Street three h e m ,  
St. Mary-at-Hill, Love h e ,  and Botolph Lane. They lie do88 
together, a little paved alley, oelled Churoh Pmm~ge, oonneoting St. 
Mary-atHill with Love Lane; Botolph Alley leeding from the latter 
into Botolph Lane, where stands the ohnmh of St. Gteorge, with whioh 
is united the Pariah of St. Botolph, Billingogate. In a courtyard that 
might well esoepe the peseere-by, entered ae it wan through an arohway 
of the most unaeenming appearanoe, there stood only a short time einoe, 
an old and beautiful house. I t  wan plaoed with ita baok to Love Lane, 
while the front looked out on a square paved with oobblee, and sar- 
rounded with buildings preenmably muoh more modern than the 
manmon. The hall owupied the whole depth of the house; it was 
over 30 feet bng, and nearly 20 wide. A double sweep of stone 
steps led up to the front door, and we, oonld stand on the wide level 
hgging  a t ,  the top end look over the iron reile, gazing round the 
quiet courtyard end peeping down at  the big dog-kennel formed by 
leeving an opening under the steps; and the "dog-liok," hollowed 
oat of aolid stone pavement, ren below.. If t h b  is a true deeoription. 
the destruction of suoh a house is only 8 little lees noandaloun than the I 
destruotion of Cmby  Hall. 

Then there are the oloaed-in oourta at  the baok of the Strand and i n  
Holboru. Theee are not only the leet reliw of pleoeq where Samuel 

I 

Johnson, Oliver Goldsmith, Garrick, Sheridan, and a hoet of othem 
dwelt or oongregated, but they are the still living eurvivels of old inne, 
the centres of London life for ages. Not only the side stweta, but the 
beoh of houses ehauld reoeive attention. I alwajs get to the beoke 
of houeee in old etreefa whenever I om, for one comes upon nnexpeotod 
glimpses of the oountry aepeot of London parishee-long, denting 
red-tiled roofs, and building8 of much simple beauty. No one knowe 
how much of old London is still left to us in them out-of-the-way 

I 
I 

Mrs. Hiddell'r 'Mitre Court.' 
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pleaes. T h e  map0 of London wil l  etill lead RE to them, or what  remains 
of them, if w e  nee t h e  mape properly, e n d  London, under  the i r  
guidanoe, will assume eome of ita pest gloriee, and  present  to ite 
modern citizens a oi ty to be proud of and to t h i n k  about, aa much 
on twoout of ib pictureequenese aa of ita greetnwa 

Before 'the paper, the Pmsident : It ammn M l y  neoegauy to introdace the 
reader of the paper, as mmt of yon probably live in London-at any nte, for part 
of the yew-and mnet b very familiar with Mr. Qomme9s name a t  the foot of 
our countless publio noticee. For he ia the ohief permanent oacial of that County 
Council-the greateat munioipelity in the world-under whore watchful care we 
live and move (in their tramcam) and curf on our avocations in comfort ; while the 
County Council themmlvea perform their mnltif&riow public work under conditiom 
of discomfort whioh no other c i v i l i d  capitd would tolerate. But there are dgm 
of a change in that respect, and when the Royal Geographical Soriety of the next 
century listens to a paper on London, there may be thrown on the scueen a photo- 
graph of a County Hell not unworthy of the metropolis of the Empire. 

Having n d y  to speak of the County Council in oomwtion with Mr. 
Oomme, let me first add that we welcome here to-night a number of their members- 
including chairmen p a t ,  preaent, and future--and that I have reoeived a letter from 
the very earliwt and mont f.n~oaa of their chairmen-Lord Roeebe.ry--expldning 
that he could not m e ,  as the Prinoe of Walw is dining with him. 

To the great body of the Fellows of our Society scsttered over the globe, Mr. 
Qomme'e name is known in a very different connection. We recognize him as one 
of the chief authoritiee in this country on folklore, upon which he has written very 
extensively. I believe that he founded the Folk Lore Society. Moreover, M an 
expert arcbaeologiat' and miologbt, he has prodnced many valuable contributions 
on that moat intereating and important subject, " Village Communities," M aleo on 
Local Institutions generally and the principles of Local Oovernment. I have not 
yet had the advantage of reading his latest work-published in 1907- on 'The 
Oovernanoe of London ;' but I undemtad that it dealr with the various f o m  of 
the local governments of London from the euliwt time, and that in t h b  work he 
has mainkned and even surpassed the high level of hia previone works. 

When I Bret heard that Mr. Oomme might b induced to give us this paper, I 
heaitrted for a moment b e e n  a keen mopi t ion  of the apecid intemt. of the 
subject and a doubt whether it  WM striotly geognphica1, or more itting for the 
Hiatoricel Society. But that doubt wee only momenbry. For q p h y  is the 
very b ~ i s  of geography ; and we do oocaaionally indulge a t  them meetings in the 
luxury of hiitorical gmgraphy. Moreover, we recognise that our ssience b not only 
ensentially human in its ultimate aimq but that one of i b  moat pnrely scientitlo 
branches deals objectively with tbe mutual interrctione of mankind and their 
physical environment. The magnitude of London, i b  influence on the humsn raoe, 
and the way in which both the extent and the mode of ib growth and the 
characteriatia of its inhrbitanb have been determined by itsgeogmphical conditions, 
including of ooum in these its very peculiar climatic conditions, differentiate the 
story of its maps from ordinary luoal topography and local history. 

Following the wuel praotioe here, Mr. Qomme will deliver only such portiom 
of his paper as are permitted by the limitations of our time and by the exhibition 
of explanatory photographs on the screen. Hia paper will, sa usual, be publiehed 
in full in the Gmgmphicd Joumd. And I have no doubt that this cemplete 
paper, even without the advantage of ~ictoiial reprerentation which we *night shall 

No. V1.- JUNE, 1908.1 2 x 





TE'X BTOBY OF LONDON UP8-DIBCUBBION. 639 

whioh nee npeoiaUy set apart for their w. Indeed, our London of that period, 
4 M it WM, in thaw miorocuams of n a t i M t i m  ropmmfed a lorge part of 
the map of Europe. On the f a p i e  of the Boyd Exchange whioh you oaw on one 
of the slidm, built by Gresham, WM an W p t i o n  in Latin, Dutob, French, and 
other Europeau lnngwssa Memhanta a ~ ~ m b l e d  within that b o w  wme attired 
in the costume of the eountria whence they a m e ,  and the wnfueiin of tongues 
wm likened by Dekker, the Eliiabethan dmmativt, to that of the tower of BabeL 
Thus it  wm that the upital wee r e p m t a t i v e  and imperial then, in those days of 
Queen Bees, M i t  ie to-by. Mr. Gtomme  ha^ shown us the territorium of Roman 
London, and to all of us present i t  must hare occurred that that territorium in 
being brought again info touoh with the centre by the expansion of London, on 
the one hand, and by the meane'of wmmunicution which' are multiplying in every 
dimtion. I t  will add to the interest of all reridenb in tholle outlying dintriots 
to realize that a t  one time that part which h u  now come near to London WM also , 
in Bomau t i m a  attwhed to London. 

Mr. MACKINDER : Although Mr. hrnm wm good enough to rend me hie puper 
before the meeting, I am mrry that I WM occupied to-day, and had not time-to 
read it, and therefore I am dependent upon what he hau maid. But I do not think 
m y  one u n  doubt M to the imporbce of the study to which Mr. Qomme g iva  
himself, m d  M of couree a portion of hi mdisnm ie very much intemted in the 
ratea, it seem to me of some importanca to my that there is a practical aspect to 
what Mr. Qomme h~ been treating us to thie evening. I was much struck with 
his archsological habit of going to his work by the by-way#, the Marylebone Bigh 
Street, and the rest of them. Well, I venture to suggest that it  would be an 
excellent thing for the London County Council, an excellent investment for the 
ratepayern, if for each of the ohief districts of London, five or qix, they issue a 
special set of m a p  to be hung on the walls of the echoola If you could once 
imbue a large portion of the young o i t ims  of .London with the arohmologioal 
enthwimm, they might in the future follow the narrow ways in going to their 
businesq .and & solve the traflio problem for u a  But seriously, I cannot help 
feeling that if Mr. h m m e  could induce the Education Committee to do something 
of thii kind, he would be doing a moat valuable thing. I klieve that the children 
can be got to take the greatest i n b r a t  in the names of the streets which they know, 
and in the curious t n G  of thoee streeb, to be pieced together m as to reveal varioua 
p a t  Londona I t  seems to me of red political importance to tincture tho minds of 
the young with the hietorical mnee, which is not to be got by merely learning. 
from a text-book. The slow memding and alteriag of t h b p  o v a  a long period in 
a given distriot of London would be a mort valuable lemon in p m t i d  oithmhip, 
and would a p p l  to the very concrete imagination of children in a way that a 
more abatract teaching would not. 

With regard to Park Lane, may I note that the Edgemre Road does not lead 
straight i n 6  the lower part of park Lane. I suspect that in the north-enst corner of 
Hyde Park mme other cause than the old village community has been at work. 
There looks to me something very much like an ancroachment on the common lnnd 
of the wmmunity which hau given that odd kink in m otherwise Roman straight- 
nesa of line from the Edgeware Road to P i d l y ,  and when I see the agitaton on 
Bunday afternoon take paemion of that very corner, I oannot help feeling that a 
senw of history might p i b l y  give them a power of appealing to facta in the 
very locality in whioh they stand. 

One other point. The date for the Ages map WM given ee 1671, bat upon that 
map, on the Royal Arm, is the lion of Bcotbd. I suppow that the map WM 

reprinted a t  a later time, but no doubt Mr. h m m e  wil l  explain. 
2 x 2 
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Mr. GOMME: I feel that I ought, in the fimt place, to thank those gentleman 
who have: joi i  in the dieaueeion for the unanimous opinion they have been good 
enough to express on my lecture, but my lecture would not have bean pasible if 
i t  were not for the kindnew of the London Connty Council in exhibiting the mope 
and the other documents in the tea-room; to the London Topographicel b i e t y ,  
whose reproductione of some of theee m a p  have been so very delightful and to 8 

few kind frienda who have helped me with the slidee, and lent me some of thern- 
my friend Mr. Ordish, in psrticular. I should like, h, to record the fact that the 
council is doing a great deal d good work in the dimtion that my fdend Mr. Mac- 
kinder bae just pointed out. I t  is not only publishing its early manwript  reoords, 
but it ir recording on historical housm the names of thwe who have made them 
historical. I t  in also a t  the preemt moment inaugurating a mriea of lectwen by 
Mr. Vickers on the Hietory of London, so that in them varioun &eotions the 

, council is doing all that it  can to teach the young citizens something of the city in 
wbich they live. I am afraid that my imagination, good ae it is, would not enable 
me to produce the map that Sir Herbert Jekyll is 00 anxious to obtain, namely, 
London in twenty years' tima Sir Herbert Jekyll, alluding to Sii John Evelyn 
and his love of gardening, reminds me that I happen to poseea a nther  scarce tract 
by John Evelyn, which advocates the faacinating idea of removing the smoke 
nuislrnce of London. I t  suggests how, in olden timeo, problems were then much 
what they are at  the present moment. Mr. Ordish, alluding to various localities 
known as Petit F ~ C B  and other similar names indicating and showing the residencs 
of foreignera, reminda me of a very remarkable pseeage in one of our old chroniclers, 
Richard of Devizes, I think, who describes a traveller's journey through England 
from the varione citiee, and mentions London aa noted for being i n f w  by all 
sorts of foreignera. I wns immensely struck with Mr. Msckinder, a distinguished 
geographer, suggesting to myself, an undistinguished amhtaol+t, the neoeaaity for 
making ancient London better known. I recognize that when a gwgrapher thus 
rpeake, he haa realized to the full the practical conditione of such a subject, With 
reference to the two points that Mr. Mackinder alluded to: aa to the connection 
batween Edgeware Road and Park Lane., I feel sure he is right in mggding  there 
is some twist a t  the northern end whom hietory we have lost ; and with referenca to 
the Agas map, I must confew for 'the moment to have made a slip when I dated i t  
1561. I meant after 1561, when the spire of St. Paul's was destroyed, but contain- 
ing evidence of detsils before the date of Jamm 1:s aoceseion. M a p  in those days 
wen, not done eo quickly aa Meesrs. Stanford do them now, and alteratione were 
not made of changes which had taken place during the compilation of the map I 
beg leave to thank the meeting for their attention end consideration. 

SWEDISH, MAGELLANIAN EXPEDITION, 1907-1 909.. 
By OARL SQOTTSBERC), D.80., Leader of the Expedltlon. 

ACCOMPANIED by Mr. T. Halle, goologist, I arrived a t  P o r t  Stanley, 
October 26, 1907, on  board a P.S.N.C. steamer. I n  t h e  early spring we 
worked i n  t h e  neighbonrhood of t h e  town, where, however, t h e  geology 
is of l i t t le  interest,  and t h e  appearance of vegetation much  chanpd by 

-- - . . 

Dnted " Puntn Arennr, April 1, 1908." 
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oolonktion. Through the kindness of the Falkland bland Co., La., 
we eoon got an opportunity to make a journey round the Weat Falkland 
ielanda, November 18 to Deoember 7, vieiting many plaoea, eapeoially the 
outlying ialande, where a naturaliat had never been. December 7 to 11 
were epent on Weat Point inland, one of the moet interesting of the 
entire group. From here we eta&d to orme the main ialand in varioaa 
direotions on hombaok, in order to get a detailed view of the geo- 
graphical feetune and their explanation by the geologicel hietory of the 
p k *  

After heving retarned to Port Stanley, we mt out for a eurvey of 
the great h a t  ialand. We here met with a moat intereating field for 
our work, through the dimvery thet the sooelled "Lafonia," i.6. the 
math-weatern pert of the Eeet ialand, belonge to a different geological 
formation from the reet, namely, the Permo-Carboniferne period (further 
notee ou this matter are given blow). The expedition owes a greet 
deal to the authoritiea of the oolony, Hia Exoellenoy the Qovernor 
taking a keen intereet in the survey, and doing everything poeeible to 
faoilitate our work. 

On February 12 the expedition left the Falklands for Punta Arenee, 
from whioh an excareion to the unknown interior. of ~ i e m  del Fuego 
has been carried out. 

Qeokyy.--On thia mbjeot Mr. T. Halle makea the following oom- 
munioation :- 

The Devonian formation, whioh oonetitutes the larger pert of the 
islands, waa oloeely mrreyed, and foeeile diswvered in several new 
localities. The etratigraphid and teutonio oonditione, on the Weat 
island eepeoially, proved to be of intereat. 

" My most important taek, however, was to mlve the qnmtion of the 
euppoaed ocourrenoe of Permci-Carboniferone bode of the Qondwana type. 
Some fragmentary plant foesile, oolleoted (1902) during the Swedieh 
Antaroti0 Expedition, were deaoribed by Prof. Nathoret in Stookholm under 
the name of Phylbthcccr, ep., and compared with a epeoiea of O ~ ~ o p f ' k i 8  
flora, but because of the poor condition of the amplee hie deterrnina- 
tion remained doubtful. I have how been able to settle the queetion. 
Foeeila, principally leaves of Qkmopterie, ocour in many plaoea, and it 
is evident that the whole southern pert of Eaat Falkland, South of 
Wiokham Heights, belonga to the Qondwana ayetem. At the beee of the 
Qhaoptaio eeriea I diecovered a olay containing blocka and apparently 
of gleoial origin, whioh undoubtedly oorreaponde to the well-known 
morainee from other parte of Qondwenaland. 

" Of more w e n t  formations, an intereating foreetbed, dieoovered on 
Weat Point island by Mr. A. E. Felton, wae made an object of speoial 
investigation. The bed, whioh oontaina great quantities of large 
trunks, ie oovered by old flowing-eoil," and is probably of pre-glaoial 
age. ARer having been worked out, my colleotione will give important 



information aa to the phyto-geographical and olimatological oonditiom 
during the Early Quaternary. I have alao paid attention to the other 
Pleistooene depoeite, ae well aa to the queetion of ohangen of the level 
enppoeed to have occiurred in the lateet period. The resnlt of t h e  
weeerchm cannot be communioated until the obeervations and oolleo- 
tiom have been thoroughly etudied." 

Botany.-Our travela around and muen the islands have given me a 
very good view of the general habitae of the vegetation, and the 0011- 
tion of speoiea, many for the h a t  time found on the ielands, or even new 
to mien-, may be ooneidered ae very oomplete. The different plant- 
formatione have been studied from an eoological point of view. Of 
special iutereat wae the vegetation on the wmmita of the mountains; 
their height in not verg great, the higheat, Mount Adam, only amending 
to 2315 feet; but I was able to prove the ooommnoe of llome elemenb, 
oharaoteristio of the Alpine dora of Tierra del Fuego. Speoid in- 
vwtigations were made into the marine plant-life in order to oontinue 
the work I oommenoed in the Antamtio Expedition, 1002. 

Zoobgy.-In oonneation with the algalogioal etudiee, speoimenn of 
marine animals were seonred. Of the teneatrial fauna, I oonfined the 
work to the in& life. 

11. PRELIMWARY BLPOBT ON TBE SURVEY OF TRE NEIGHBOURHOOD OP LAKE 
CAYI ' (LAW FAGNANO), I N  TIERRA DKL FUEW. 

The great lake in the interior of Tierra del Fuego, Cami, has 
awakened the intereat of the geographioal world, eepeaially through 
the work oarried out by Swediah tioientieta. With the exoeption of 
the Argentine-Uhilean commiseion for fixing the boundary between the 

I 
two oountriee, and through whioh the outlinea beoame known, only the 
expedition6 of 0. Nordenskjiild,t in 1895, and J. Qnnnar Andexwon,$ in 
1902, have made soientifio obaervetione of any importenoe. But the 
former expedition never snoceeded in reaohing the lake itaelf, and the 
collootions of the latter, whioh visited only a very limited traot of the 
most easterly part, were all loet in the Antarctic. In fwt, when we 
started on our voyage, we had a clear field for all aorta of geographical, 
geological, and biological work before ua. 

The expedition ooneieted, beaidee the author, of two eoienCists, Meeers. 
Qnensel and Halle, and two men. We brought two tenta, sleeping-bsgr, 
camerae, and various other instrumente, a folding boat from the Berton 
Boat Co., in London, provisions for five or eix weeka, end, finally, 
four horaea For the transport from Punts Arenaa to the innermoet 

I prefer to ore thin original m e ,  given by the sbodghsr of the Onr, tribq who 
lire, or nt 1-t lived, round the lake, the one generally rued being of very reobnt d . ta  

t ' TreB Ecdohdit.' Stockholm, 1898. 
' Antamtio,' p r t  i. Stookholm, 1904. Here the neme " h i "  in jmblirbed 

on the #bbh-map 
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pert of Admiralty inlet, the Chilean Government, with the gratest 
liberality, put the small gunboat, the Huemul, at  our diapoeition. On 
February 27 and 28,1908, we landed our equipment a little to the east of 
Rio Fontane and north of the mouth of Rio Amperdo, the outlet of Cami. 

Without any luggage, and leaving oar men behind in the camp, we 
at onoe set out to wrvey a traok for our homes in the Ampardo valley. 
We knew already that the valley ia considered elmoat impassable, and 
we oduld m l y  see that our transport would meet with great diffioulties. 
This pertly depends upon the terribly entangled foreata, where spiny 
bushee and a ohaotio meee of fallen trees blook up the way everywhere ; 
partly upon the condition of the large peat-bogs. Norddeuskjold's 
experience prevented ae from trying to nee the river Azopardo for our 
traneporta. We aamped that night on the ehore of Cami, and returned 
the next day. 

Our doubfa ee to the valley being enitable for horaea were o o n h e d .  
We took the baggage in two tame, bat were able to do only half the 
distance in thie manner: at  the firwt trial esob horn was "bogged" 
nine timea on an average, he4 to be unloaded, and help: in its struggle 
to get out of the dreadfd pmt. But pnr deetination wes Cami, and the 
reat of the way we had to mrry everything on our beoka, a very doubtful 
pleasure indeed, wd rather trying. On Maroh 7, however, we pitched 
our tents on the shore in a little bay between the rivers Bzopardo and 
Betbeder. It seeme perhaps 'strange that a dietanoe of 10 milee 
t aka  suoh a time to travel, bnt in tbie case one must not judge from 
mere figures. We coon Pound that at  leaet the weet part of the lake, ar 
to details, is inooneot on the mepe, and Halle at  on& started hie carto- 
graphical work, resulting in (r &etoh-map of thk~ part in 1 : 100,000, 
and a speoial plan of the garroundings of our etation in 1 : 200,000. 

From the station three excursions were made. The purpose of the 
first wae to find the paw that NordenskjUld from a distance had Been 
out through the Cordillera 0011th of Cami, and where he supposed that 
i t  would be poeeible to travel as far as to Aaigema (Lago Booa) and 
Lapataia, a bay in the Beagle ohennel. On Mamh 10, Queneel and 
I myself, accompanied by the German Pagels, left the station and 
climbed the steep mountain south of it. After eome work we reaohed 
a creet about 3600 feet above see-level. From this point we had a 
splendid view of the interior down to the Darwin mountaim, and of the 
elaborate q & m  of " qnebradae," partly with glaaiers, from whioh small 
rivers flow down to BetWer end Ampardo. But we alao diecovered 
that we had been misled by the maps to take a somewhat wrong way, 
and had to desoend to the Betbeder valley, where we camped for the 
night. The following day we travelled up the valley and found the 
psee, not far from whioh we again camped. Immediately Queneel and 
I aaoended the mountain ridge that, on the map of the boundary oom- 
miseion, is oalled Tierra Vrsldivieeo, to the eaet of the peee, and SQOQ 
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oircnmetanoee ; rain every day had made the peat-boge woree than ever, 
and all the little b m k ~  had grown to ruching atrams, forming a serious 
obstaole. 

On the 26th, the Huenu2 arrived, and two d a ~ e  after we were baok in 
Pnnta hrenaa. 

Of .'the speoial eoientifio reaearohw I can only communioete t,he 
following :- 

Qeol9y.-Mr. Quensel'e etudiea of the rooke in Mount Hope, and the 
mountaim to the north and math of the lake, will probably permit 8 

panallelizetion of the heg iau  with the Pategonisn oordillera. 'Of 
epeaial interest ie h b  d h v e r y  of the hkkolitio nature of Mount Svee 
-the rook form a new link in the series of volcsnio rooke whioh play 
mch an important part in the eest Cordillenra 

Through Queneel'e obeereetims in Admiralty inlet and the h p a r d o  
valley, and my own round the ehoree of Cami, we have come to the 
following opinion as to the geographioal development of the valley :- 
'Admiralty inlet-Aeopard4ami, to which eyetem also belol~gn a 
valley north of Mount Hope, ending in Admiralty inlet end Cami At 
a late epooh of the glaoial age the ioe-divide lay aoroee the Amperdo 
valley ; one etream ran to the west to Admirelty inlet, another to the 
east, in the1Cami valley. I t  eeems probable that the lakea were dammed 
up a t  the eaet end, where i t  then ought to have bad an outlet to the 
Atlantio ooaet; anyhow, i t  is oertain that ita present weetarly outlet, 
the dver Ampardo, d a b  from a very late or even poet-glaoial time; 
thie was proved by Queneel'e 6lUvey of the river-bed. For a more 
poeitive opinion furthir obaervatione are neaeaea ry. 

Botuny.-The land round the weet end of Cami is of great phyto- 
geographioal interest. Here we have to look for the ,limit between 
the two types of foreeta : the evergreen and the deoiduoue.* During my 
boat journey I fixed the place where the latter type taker the plaoe of 
the former. On the detuiled etudiea I -not enter here. 

I got many good opportunitiee to etudy the Alpine flora, of wbioh we 
knew little before. 

Zoology.-Concerning the toologicd reaulta I oan but eay that dredge 
and net probably brought up eome interesting oreaturee from the lake. 

A PICTURE OF JAN MAYEN IN 1689. 
By Bir -TIN CONWAY. 

AT the eale of aome of the Duke of Sutherland'a piotnres the other day 
at  Christie'e there appeared an i n t e d n g  early Arotio painting, whioh 

&e my paper in thir Journal, 1904. 
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wan aoquired by the Ameterdam Museum. I t  now hang0 in th;rt 
gallery. It wan eigned 0. D. Man," and dated 1639. ' I t  depiota 
the Dutoh whale oookeriee on Jan Mayen Wand in fall aotivity. The 
scene ie laid on the ehore of the bay wherb the prinoipal Dutch whaling 
oentre waa dtnated, and i t  is no doubt the Amsterdem workmen who 
are repreeented. In the bkgrouud  on the left the enowy peak of 
Beerenberg r h  with exaggerated abruptness. The middle diatance 
in ooonpied by &pa and by whale-boata purming their prey. In front 
ia a oookery in full work, with o deed whale drawn up olw by being 
f l e d .  The oookery is equipped with two elaborate and well-oontrived 
furneoes to boil the blubber in the ooppera There are two tiem of 
tables on eeoh aide, where rowe of men are engaged outting the blubber 
mall and ehovelling it into tanlte, whenoe the ooppern ore fed. The 
etraotnral perk of the fiunaoea are built of red-briok, and have been 
plantered, but the plaater ie already peeling off. Men oarry big lumps 
of blubber on hand-barrowe from the whale to the tablee. Quite in 
the foreground ore the principal men of the expedition, doubtleea 
portraits. h little way behind, on the right, ore the oooperegee and 
other hub. On the left, too, are the great o a p e t e ~  by which the 
whalea were hauled ashore. In  faat, we here have a oomplete repre- 
semtetion, exoellently painted, of an h t i o  cookery, moh se we find 
d d b e d  an exiating in even more oonaiderable development about thie 
time a t  Spitebergen, and eepecially at Smeerenburg. There meme to be 
no doubt of the gennineneee of the signature, eo thet the painter mwt 
have been Cornelia de Men. If eo, he waa only eighteen years of age 
when he visited Jan Mayen and made t h b  pidum, for i t  was evidently 
painted on the epot, or from etudiee made by the artiat himaelf on the 
spot. Dutch 8rtie.b in those days were remarkably preoooione. There 
t no aign of immaturity about this work. De Man is reoorded an 
"having a etrong inolinotion for travel" There ie no: known reoord 
of a vieit by him to the Amtio regions. He epent nine y- wandering 
about Europe. He is ohiefly known aa a painter of portraits and 
interiore, though doubtlees many of hie piotnree exiet under the namee 
of other artists. 

THE CLIMATOLOQY OF WEST TURKESTAN.* 
By W. R. RIOKIERS. 

OF a highly spmialimd, statistical, aud mathematical rcie& like meteorology, the 
geographer can only appreciate the general reaulte. These do not begin to m i r e  

' Zur Meteorologic van WorbTurkertan! Heina ron Fiokw. Wieo, 1907. 
' DsnLobr. d Mathere-Natrur. Kl. d. K. A. d. Wim,' vol. 81,36 pp., 1 Map. 
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until mapping and colonization have reached an advanced stege. Up till then the 
climate of the country is described in the tarme of ita effect upon the morphological, 
botsnical, and eoonomical featmm of the district. The wnditiona of surface and 
life are the standard of comparbo~, fitfully interspersed with the straggling figures 
of a few explomrs or enthusiastic amateure. Meanwhile the staid meteorologist 
has been a t  work-that is to my, he hae been founding stationq and is 
patiently awaiting his day. Herr von Ficker's work heralds the coming of mch 
a day for Russian Turkestm. Every one intemted in Middle Anin will &udy 
these t,hirly-five pages with that eagerness with which one loob forward to a 
confirmation and exact exproasion of those facta no far combined or g u d  st 
in a general way. Here at laat are the absolute w e e ,  and their meaning and 
importanoe are made clear to everybody by the author's lucid explanations. H e  
hrrs found his materials in the reporta of the Ruseien Meteorological Service, which 
is one of the be& organized in the world, some nay the best, which I can woll 
believe. Such raw material, the mumulation of a decade of station work, requirw 
a skilful hand to nift and reduce it, and to finally offer it to us in the h p  of 
intelligible reading matter. Only a trained meteorologist can digeat the long r o m  
of okvat ionn,  aud if this man ie a prectical mountaineer and traveller who baa 
already won his dpurs in Alpine meteorology, so much the better. Ficker's is the  
b t  dentific epitome of Central BBian climate, founded on long series of offick 
recordg " Scientific " means r e d u d .  to standard mnrurures," and an exrmple 
will show this. Travellers who knew nomething about mountains in a general way 
had been struck by the scarcity of rnow on the High Pamirs. But when now . 
we are told that a t  Pamiraki Post, a t  a height of 3640 metreu, the yearly mean of 
precipitation is 62.3 mm. (24 inches), we can make exact comparieona with other 
placen, and then only do we peep the full significance of figurea Then we learn 
that Pamirski Post is not only extraordinarily dry as a mountain locality, but even 
drier than the deeert round Lake Aral; in fact, that it  is the driest place in the  
Dnab of Turkestan. The average heaviest rainfall day' in Tirol, for instance, is 
about 60 mm., or equal to the yeurly average of the Pamir precipitation. 

The work under review is full of such revelations. The arem corresponds to 
what I have tentatively called the Duab of l'urkestan, the land between tbe two 
rivers Amu and Syr (Sogdiana). Only two stations make an exception, N a p &  
and Pmhevalsk, which have been included by way of contraat to show the transition 
to the Thshan .  The total number of stations is eeventeen, and the material 
obtained from them covere (with trifling exceptions) a period of tan yeam. 
Qronping them according to their general nature, eight districts are obtained, 
such ae the northern steppea (Kasalinek, elc.); the western ruin of the moont.inr 
or region of higheat cultivation (Samarkand, Jimk, etc.) ; the high Psmirs, 
eta. We are introduced to over thirty tables, the d t  of long and tedious 
calculations, and representing the quintmwnce of one hundred and seventy Untatioa- 
years." From these tablw, and a study of geographical liternture, the author draws 
his conclunionq diecutsing at length the varioue conditions of temperature, m&ur8, 
precipitation, clouda, and winds: In this way he gives us a v&y clear idea of a 
very complicated problem. I t  is imposnible here to do juetioe to so concentrrted 
a treatise, where almost every line teema with new interest. Let us pick ou t  
a few fa& at  random. KanalinRk (63 metres above w) has a colder winter 
thrrn Irkeshtam (2850 metres). Narynnk is extremely cold in winter, only 
Pamimki Poet being slightly oolder during January and February, although 
1600 m e h  higher. The contrast between the Pamira and a plrce of similar height 

I* the mean from the madrawn day' of many yean, 
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in the A l p  is enormoue. Pamiraki Pust repreaenta the climate of the steppe at 
3600 metm in the mme way as Kesalinsk at 63 metres. The highest mean of 
absolute yearly cxtremea is at Pamirski Poet, 67O.4; the lowest at Prshevabk, 46O.1. 

One of the moat striking phenomena is the ratio of decrease of temperature with 
increase of height, which is almost unique. Khorog and Samarkand, though 
vertically neprated by 1400 metree, are nearly equally warm in summer, which 
condition is expressed by a gradient of only 0°.35. Comparing Khorog to the very 
hot Kerki (246 metres) the mean gradient is atill only 0°.44. The low steppe a t  
Petro-Alexandrovuk (85 metres) and the high steppe of Pamirski Post (3640 metree) 
em again broaght into cloee relationship. The differences between their monthly 
gradients aro very wall ,  and the yearly riee and fall-+ marked betwecn any 
other two atationa-is dmoet entirely eEaced. I t  is to its charecter ee a steppe, 
not to ita height, that the High Pamir owes ita climate. 

The chapten on moiatnre and rain will be cloeely scrutinized by all who rue 
airing queatione about the past and future e b b  of qurkestan. An absolute 
mont.hly minimum is attained at  Kerki in Auguet and Beptember (no precipitation 
a t  d l )  ; but the driest yeam are at Pamimki Post (62.3 mm.), Petro-Alexandrov~k 
(97.1 mm.), and Kaaaliinak (122 m a ) .  The wettest month ie March at Djisdt 
(64.4); the wettest year at Pmhevalek (462.8). At Pamimki Post tbe maximum 
of water f& in June (16'4) and the minimum in. March (lS6), while October, 
November, and December sbow an even supply of 2.6, 2'1, 2'1. April, the wetteet 
month a t  K d i n &  (16), rum the Pamir June pretty close, but June is the driest 
at h l i n s k .  

There is practically no snow in the Pamirs during winter, but the tmveller 
descending through the valleys of the border mountains finds himself overwhelmed 
by huge quantities of wow. 

Tbe longest periods of drougbt obaerved a t  different placee were at  follows : 
at K d i s k ,  three months ; Kerki, six months ; Tashkent, four months ; &mar- 
kand, five months ; Pamirski Post, t h ~ e  months, etc. 

The able r h u d  on the climate of the Duab of Turkestan wouid have to be 
quoted in d e n s o  up to tbe bitter end, which speaks of the hopeleee future of a 
djing land. 

The autbor is to be congratulated upon so happy a choice of subject, no less 
tbsn on hie masterly treatment of it, which has given un a standard work of 
reference that no ~tudent  of Central Asia can afford to neglect. 

THROUGH EASTERN TIBET AND KAIK.. 

On returning to our camp, we found it literally besieged with nativea-men, 
women, and children from all parts. The Tibetans were enormously interested in 
all our European things, especially tbe electria bottery, which they regarded m 
miraculoue. Later in the day we were honoured by a visit from the camp chief- 
tain's corpulent old wife, who came under an umbrella, bringing with her a nica 
looking daughter. The latter was dressed in a red woollen dreeeing-gown, and bad 

Continned from p. 534. Tbe map on p. 661 rbonld be mbstituted for (bat given 
in  the 5rnt inntalment of the paper; the former wna only proririood, the latter b bsred 
on the materials which hare been definitely worked out. 
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not neglected to add artificial colour to her unpolished nun-burned cheek 8 e v d  
other Tibetan girb were a h  there, dl dread in their beet, and' all of them 
behaving in the boldeat manner. The chief&inPe wife'and the#, giddy &(I 

d e d  continually, ehe encowaging them openly to approroh u. The women am3 
girb were quite f e a r h  in looking'lnto our teak They l i tedy bsdagd IM, 

and h u s k o f f  had, in consequence, no di5culty inltaking mme good photographa 
of them. We were told that the morsle of the people in thom pwta are vay 
alack, and that m e n  are extremely free, espmidly d t h  regard 6 the Chinam 
officials when paeaing through from B i g  Fu, to whom even the prrranb than- 
selree bring their daughters When my young g m d i e n  and d mng 
R u i a n  sire to the concertina, the Tibetam were wildly delighfed, 'end tried to 
imitate the "little Ru-" Then, h t  & hint from the chiefhide corpulent 
spouse, the 1-1 beauties begs ts h g .  Theit md rtyle of singing wen 
no different to thom ordinarily in vogue in CanM Ania, but their mngo wars full 
of fiattery md  gratitude f6r our generdty. 

In the evsning the chieftain Namtao-Pnrsek-N.mcbjee returned from his hvelr .  
He wan a tall old man of mme meaty-mven s u m m q  grey-haired, and bent. 
I ehould mention that Pureek, M the Tibetans call him, in not officially the 

bey-khu," though he her had wmplete control of the camp for mmy years, M, 

when scuoely out of hir boyh,d,  he gained the love and rcapect of hb o h  by hh 
exploib when fighting N'goloke and other Tibetena We were rurprbed that 
lettsra and papere, given to IU in Bining Fu, were a d d r d  to him by name m the 
oacial IL  bey-khu," as if the real or hereditary chieftsin wss in no wise recopid. 
He talked fluently, but waa reserved before the large ammbly, and we were 
fevonrebly impreamd with him. Aa gifts he brought me the fox and u n d  
offerings, apologizing, aa his son had done, for not meeting ue at the boundary of 
his camp. "It is my fault," said the old man. "When my son was in K i n g  
Fn, the " b i n - h i  " pemodly told him that kou were to bo ehown every possible 
kindneee if you came to 'our country. I will do my beat to help you on your 
onward .path." He remained with ua for two or three hcurs, replying willingly 
to my inquiries m to the beet place for croseing the Blue river, dg me about the 
country and the people living further to the south, eto. He exprereed a wiah to be 
ahown our new riflw, and to MY) the escort fire a volley with them. We gratified 
both his deeke, and he and his rubordinetee were greatly impreed. Before he 
departed I gave him a revolver, which delighted him Aormous~~.  

On the day after Punek's vieit, I and my companionn went to return hi all, 
hoping to have another chance of questioning him on various pointa The enter- 
tainment wan again repeated, after which I asked him to d o w  us to take a photo- 
graph of himself and family, and to ehow us his troops on parade. He refwed m y  
fist request, but without a moment's hesitation conwnted to the second, remarking 
at the name time that the short notice would unfortunately prevent him from 
being able to wlleot many of his men. When talking of military mattsm, the old 
man memed to come to life again and to grow young: his dark piercing eyw 
flashed with fire, hi figure straightened, and his energy was remarkable when 
recalling to his mind forays of olden days. 

The evening before we left to continue our onward march, the promised review 
waa held. A number of horsemen wambled at the appointed hour on the level 
ground clom to our camp, wbence we were most interested in watchhg them 

l Bookhill, in hL' Land of the Lam~))  pp. 182-185, osllr him GI N a b  P d m g . "  
P~ucek, when talking to me, explained that he remembered BocLhlll in 1889, d t h g h  
he did not mention hir name, 
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prectising their feata of armn and trick-riding on the way to the paradeground. 
At  first they cantered along, every now and then taking a jump. Thm they 
inmaned the paoe, and finally, with loud yella, they broke into a gallop and went 
at  full @. m k ' s  eldest mn, his rresistrat, and two twelve-year-old ledq all 
in their best clothes and on their bea ponies, peaad the camp beuiog themrslva 
right well. The old chieftain, who all thin time WM in our amp, at  length invited 
m to socompany him to the parsde-ground, where were collscted twenty-fire 
mounted Tibebnq who from time to time let off a shot M if to ahow their im- 
patience. In  ten minutes we had reached the ground. The fam of the ridem 
showed excitement, and their ponies were equally reetlene, snorting, rearing, p w i o g  
the ground, and aruiounly looking around. We we.re 5mt shown r dael bet- 
two men. One of the horsemen having ridden out some 80 or 40 paca in f m t  of 
the remainder to r e p m a t  an enemy, on the signal "to commence," galloped off 
an hard as he could. He WM at once pnrsued by one of the othem, who unslung 
hin clumsy flint gun very smartly whiie at full gallop and fired at  him. When 
they hd gone some 300 or 400 psoas, both ridern turned back in onr direotion and 
rehearsed, in the same manner. Thie time, however, they reversed plurre, the 
attacker King punued and doing all he could to avoid the memy's bullet by 
leaning down on whichever side of his pony m e d  to d e r  the greateat sfety. 
Several of the Tibetan warriors were exceedingly good horsemen, and performal 
excellent feeb, espsehlly the heir-apparent, who wm the firat to prform, and who 
comtantly bmhed  the  ground with hie cap while going at  a g d o p  ~e per- 
formed mom often than the othera Sometimes he took two dea, &g them 
both off an before; and he always did various manual exercim with them pro- 
viously. During esch performance the remaining Tibetans ahouted, the old 
chief* always taking the lead, eepecially when hie own son wan in the arena. 
Afterwards eight of the men galloped out, four of them going on ahead again to 
represent the enemy. This was considerably more interesting, both parties firing 
going out M well M coming in. The full drevq the long hair hanging over their 
shouldem, and their ugly featnree were very erective. In a way, thin Tibetan 
review vividly recalled to my mind the onnlaughte of the brigand N'golokn on the  
two occauionn when they attacked the late M. Prjevnkky's expedition. 

Afterwanin we saw some independent and volley 5 i n g  ; but the shooting wan 
bad, in apite of the employment of a h.uge heavy gun, which took three or four 
timsll the ordinary charge of powder. Thia gun, weighing about a pood, a ~ s  

m d e  locally out of a n  enormous gun-barrel, which was accidentally found on 8 

hill close by. For low P u m k  and hi subordinaka had endeavoured in vain to 
rwrertdn whence thin weapon had come and who had been the owner. Needleso 
to say, t h b  rarity belongs to the * bey-khn," and is only used at  home for defensive 
purposea Having returned to camp with Purcek and h t  mm, we b e p  b prepare 
for our onward journey. Our gue& remained with us a considerable time, lad 
the old rmm, dropping his reserve, drank a fair quantity of alcohol, with the d t  
that he became both comical and entertaining. But in spite of it, our memories 
of him and hir camp are of the kindliest. He was the 6rst in Tibet to give un 8 

hearty welcome, and he wes of the greatest ansistance to us on our further journey, 
providing excellent guides M well an lettem to friendly chiefs. By pleybg n p ~ n  
h b  reputation of being a srgacioun and sensible man-a reputation which reached 
far beyond the boundarien of hie camp-he prevailed upan othem, through w h ~  
country we were to  pa^, to w i e t  un. 

On July 19, having parted with him, we moved off down the river Khi-chu at 
: the u d  early hour. The nnllah soon narrowed, bending towanin the essf and 

here a t  the foot of the cliff we came upon a hot spring, the watern of which are . 
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drunk by the local people for many ailments, but particularly for rheumatism. The 
tempemture of the spring, surrounded by stone walls, goas up to 42'. A little 
lower down the river, oppoaite to the spot where the waters fall rrrpidly over the 
bouldern and are narrowed by the rocky berks, towm the eaored mountain of 
Hstu-jrq* hovered with the eternal snow ~vhich glistene in the sunlight. On the 
bmkr of the rivm j u t  under the mountain k the monastery of Sikar-gomba, w h w  
prim@ like t h w  of many another which we cune a c m  in eretarn Tibet, jealously 
ref& to receive a call from us. There are some three hundred lamu in this 
monautery, and the QBg&, Chjiku, and Tsema, of whom the former and elder har 
been reincarnated. Acoording to P u d ,  thb monastery k very old and wmlthy, 
.nd b cbiefly compoeed of monkr from hie own camp Eaving temporarily left 
the stream, we climbed a spur, which we crowd by the Sadi-lakha, pose, about 
1000 feet above the river, gaining from here a glorious view in all directions. 
The whole expama, M far as the eye could reach, WM mountrinous, and we 
o d d  me the peaks of the southern prolongation of the Hatu-ju, intermingling 
M they met the rocky ohain adjacent to the Blue river. Desoending by a very 
steep p t h  irom the pam, we again resched the Khi-chu, where lower still, oe it 
broadend out, we mw the greyiah-yellow clap building8 of the agricultural popu- 
lation. Tbis w a ~  to the nouth. It woe worth looking baok again to seo the 
HsCu-ju, with ita con* domes, and toagut+shaped ridgee standing out in relief, 
and the white ptches of eternal mow. A11 around as grew handsome g m e s ,  a t  
fint among shrub, then lower down among treea (Junipmu pudcwabina). 
On the way to the village of Kabchja-Kamba we p a d  a eecond narrow gorge 
through the cliffs, where in a schisty cave on tho lefr bank cf the stream was 
suppoeed to dwell an earthly spirit, who lived in perpetual fear of a water-spin6 
inhabiting a similar cave on the oppoeite bank of the stream. Possing theee haunta 
of rpirite, we noon came to the dwellings of the Tibetans themselves, close to which 
we pitched our camp. The run woe warm, and the mild summer bmew prettily 
rocked the golden barley, above which martins duted to and fro and swallows 
flighted. .The nullshs adjaoent to the lower reaches of this turbulent stream 
enriched our herbarium with more than a hundred specimens. In the upper part 
of the hila we found, bemdes those plants which have already been mentioned oe 
growing in the upper Hoang 80, the following: a very sweet-smelling stellarin, 
pink androtme, anemone, violet (viola) with n e d ,  eupborbia, chrysanthemum, 
pedicularie, gentianr, a d  others. Lower down shrub  were plentiful-willow, 
camga~r, honeysuckle, and s p h .  And of herbaceous p h t r  were quantities of 
iris, h p y r u m  gradiflorum, hippocrepb, krge punaant, onion (Allium), tall, 
bandnome pedicularia with purple-coloured flowers, and two sorb of aepidium. 

Aa reguds the lower port, it might be divided rougbly into two parts-upper 
and lower boundaries of cultivatad laad. As we dssosnded into the cultivated area 
we were elruck by the of the g ~ w r  and their shape. About the ploughed 
fields were umbellar, two sorb of mussureq blue-bell (Campnula), very handsome 
yellow psdicularir growing thickly on the small damp patcha of grass on the 

' 

bsnks of the streun, cueinia, oumin (Carurn), green peree ( Vicia), B-ca zhtum, 
gdiurn, M d w  bwcdi~, polygonum, and eupborbii Near the same ploughed 
land, by the more or less steep doper, were qunntities of barbmy, currant, and 
-berry bushes with large berriw, and amongst them were withed-up old 
j u n i m .  Among thew berry buehee flowered gemnium with lilac and white petals, 
a wonderful blue forget-menot (Myosotie), and a very sharp hinging Himalayan 

- . - - . . . . - - - - 
Thir ir the neme by which it b known to the local inhabibnb; in far dktrnt 

looalitier it b oalled the Anne-trokohindonm. 
No. V1.-Jua~, 1908.1 2 r 
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nettle (Urtica hypcrboreu). The thick stalks of bright green cucumbers and atropa 
covered the open spwa, rubbish-heopo, old dwelling4 and foundations of houeee, m 
thiokly that it WM diBcnlt to walk. Stone walls separating the path from the 
ploughed fields were overgrown with the above-mentioned currant and g o a s e m  
bushes, whose mob went down through narrow 'chinks between the  stone^ eome 
2 or 3 feet into the soil. Qaantities of we& could be reen growing among the 
&ley, and in lesser quantities were thl~pi,  eryeimum, arum, pediouluiq blue and 
green econitum, myom* geranium, aster, h t u *  bmsicq borngin* m d  two 
kinds of gentians. Between the fields we. found eedum, valeriana, gymndenk, 
gnaphalium, mussurea, euphorbia, and about nix dierent herb. 

The hamlet of Kabchja-Kamh coneiste of small houeer of stone and clsy, built 
in the form of a quare. Above thew hov& r i m  a large new house belonging to 
P u w k ,  which ir built at roundei pebbles, and is 8s good 8s one could require. In 
oaea of emergency, the besieged inhabitant8 of the village could make a stand in it, 
pnd, taking a v e r  behind the small walln which surround it on all eides, wuld 4 J 
defend themlvee  from an enemy. We were received in the village by Pumk's  
m n ~ ,  who had preoeded us on purpose to make the neceeeary arrsngemenb for our 
pssing througb, and a large number of suppliw were provided for ua TWO 
brothem of the guidee, who had been recommended by Punek to accompany us to 
Ohjerku, put in an appearance. Tibetan guides seldom consent to go done, 
except in the dietrict of their own camp. In districts belonging to neighbouring or 
distant communities they will never move with a party of lew than two. T h h  is 
KI even with men who know how to protect themselves. 

Bidding farewell to the sons of bey-khu," we left the pleasant Khi-chu nnllah, 
as the road to the ferry across the Blue river inclined south-weet, cuttiog acroge a 
high precipitous range of hills. From the steep Pucheg-la paes, 14,810 feet above 
the sea, we could only soe a portion of the narrow blue valley. The river iteelf a t  
the foot of the cliff wes not viaible, though the noise of the rocking water8 could 
be distinctly heard with a favourable h e m .  The mountain peaks bounding t h e  
river on the south block out the horizon. By mid-day we were on the left bank of 
the Pan-taui-tsyan river, called by the Tibetan of these parts, the N'dui-chu. T h e  
current was extremely strong, as the river flowed in its stony, capricious, winding 
bed. Bhortly afterwards we croeeed it, being ferried over in a couple of boah 
which were faebned together at  thoir stern. This ferry is in frequent UBS. T h e  
charge for a man or an animal, a sheep or c~ l f ,  eto., is about fifteen kopecks i n  
Russian coinage. A third of this is given by the ferrymen to the camp chieftain, 
while the remainder, two-thirde, they keep for themselves. As we gradually got 
the baggage and aheep acroetithe bulls and ponies having to swim-we pitched 
our camp on a raised terrace on the right bank close to a small, poor-looking 
monastery (Sogon-gomba). The latter, though not well known, is fairly old. In 
it  are only thirty l m a a  men and women, and one reincarnation, Durka-rimbuchi. 
hgon-gomba has a very good reputation as regards the purity of ita moralas 
although the monastery contains both sexes. The nuns cut their hair ehort l ike 
the men. The Q@dn declined to make our acquaintance, although hie companions 
frequently came into our camp. To the south of the monsstery on a high hill w m  
a o l w ,  trim-looking chapel, beside which the yellow-hatted lamas can be seen 
sitting or wandering about. At a short distance from the monastery, and o n  
the other side of a mountain stream, is a village, out of which riees a tower which 
wee onca inhabited, but is now empty. 

O l w  to the ferry the N'dui-chu river flows from north-west to s o u t h - ~ ~ t ,  
corresponding to the trend of the hilly chnin, which encloser it  between ita 
rocky feet. The breadth varien from 60 to 60 najenr, with a depth of from 
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3 to 4 sejena The water is higheab in June. At this time, i.e. July-a month 
later-it was a najen and a half lower. In late autumn the blue colour of 
ib watem fully justify the name given to it  by the French. In summer the 
wabr ir a dirty yellow. The temperature wan 13'. Amrding to the local . 
inhabitantq the river free5w over in Ootober and is open wain in March. The 
height by the ferry was 12,610 feet, and we were ablo astronomically to fix its 
latitude. All along the npper part of the Blue river the Tibetans exploit gold, 
though not quite in accord with the superstitious belief taugbt them by the 
l a m a  The shorea of the Blue river in the N'ruchu district or near the ferry 
were no leae attractive than the lowlying reaches of the Khi-chn. The 
pretty valley and the adjaoent deep nullahs running into i t  on either side 
were thickly covered with shrubs. h i d e s  barberry, gooneberry, and currant 
bushes, hawthorn, spirm, and honeysuckle, we found bog-myrtle, whoso bushes 
grew to a height of almost 14 feat, with a diameter of 7 inches a t  the root 
of the stern. There was aleo a fomt  of juniper covering the slope of the right 
bank. Fielde of barley, grown in terraces along the valley, thrived, and there were 
qaantitien of meadow grew. We added the following plants to the herbarium from 
the sacred Khi-chu : Handsome Aetralogw tanaceturn, bluebell, tall graceful 
rhubarb, liiac gentians, orchis, avena, and various gmnm ; on the sandy shore of 

I the river, selt-wort, blue onion, scomnera, small-petalled erigeron, and saunnurea 
with sweet-smelling lilac flowers; and on the higher ground amidst the clematis, 

I orobancbe, euphorbia, plggonum, convolvulus, plantago, astragalus, and a emall- 
petalled geranium. I n  the wood of juniper buahea it wss not difficult to distinguish 
lactuca, blue veronica, two eortn of onion, and several others. 

As regarde animals in the part of the valley through which'we passed, there 
were few of either mammnls or birds. Among the latter, besidea large and small 
birds of prey, were the following : Jackdaw (Coleus d a u r h ) ,  hoopoe (Upupa 
cpops), jay (Podom hwndlie), blackbird (Merula keselera3, cuckoo (Cueulus canorue), 
red-tail (Rutidla  rujvsntrie), Pratincda m u m ,  Accentor fulveecens, finches, 
Carpodacw rubieilloides, Montifringilllo alpicola, Pyrgilauda mjcollia, hawfinch 
(Mycerobas m e i p ) ,  swallows (Chelidon wbica), Eirundo alpcslris, Corile rQaria, 
martin (Cypadw u p ) ,  linnet (Linotu breviroslrfe), wild sparrow (Petronia 
pctronia), Abtornia ofinis, white and yellow Motaeillu, Budytes citreola, wild 
pigeon (Cdumk ruptr ie) ,  and some othera. Very ?ew butterflies or beetlea were 
to be seen, but we hoped to come across some interesting mollusk specimens 
later on. 

From here we climbed a yet steeper nnd higher range of hills to the south ere 
i 

again dewending into cultivation in the valley of the I-chu, a tributary of the Blue 
L 

river on the right b k .  To annist our transport animals, P m e k  had made arrange- 
ments for fifteen bull-yaks to be given UP, and we in consequence crossed the 
Chamu-dug-la pass fairly easily : i t  is 16,070 feet high. Nevertheless, d~iring the 
ascent np the slopeof the narrow and rugged nullah, composed of granite and gneiss, 

I we lost one of our lo&, which fell off, and rolling down was broken into many 
I pieced. Fortunately, it wan not part of our collection. From the pnss, whi'ch in 

 omo ow hat lower than the rocky, slntey peaks of the range, we could see towards 
the south a deep precipice, at the bottom of which winds the narrow, glittering, 
snake-like river I-chn. And beyond, the view of the distant horizon in obstructed 
by the rugged lofty mountains of the Nierchi and another range of hills further 
away, and nameless, composed of some red rock. In the nullahs through which we 

The trees of which grow to am much EM 70 feet in height, with a width at the 
root of 20 inoher. 

2 r 2  
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peeeed grew e straw-colonred primula, lablate with light l i b  pet&, three kindr of 
gentian, a handsome blue amniturn, oorydJiq pymir, and on t&e p a  iW r 
curious aauaarea, another primula, and a large petalled delphinium. 

Having deawnded a short distance on the aouthsra dope of the hill, it repid 
one to look to the left, or the cast, in order to we two monmtetiea pmttily and 
snugly dtuated on the tope of two hills, which fell away o h p l y  on eitber &k. 
The nearer monastery, d l e d  Bsgu-gomba, contain# about 200 law of the 
G Q u p  eect (that b, yellow  lam^), with a Wg6n called Qwhi M ita princip1. 
The other and the smaller-Lanohin-gomba-hss only twenty red monb of t h e  
Nyimapa aect, at the herd of which ia: the reincarnated Tarbe-jwla. After 
entering the valley of the I-chu and proceeding aome v e n b  up it, we rucbad 
Achjak-gombg the third monastery on thia river, with twenty white l r m ~  of t h e  
Karmara met.' While we were camped here theee brethren were away oolhting 
alms for the monretery, so we were, unfortunately, unable to we any of them. A t  
the foot of the little hill which gave a refuge to this monaetery cletched a grove of 
tall willow trees, which grew at  regolu intervals some distance apart. Betweam 
them, and none the less pleawnt to look upon, was a grean oupst of g r w y  
vegetation, which pointed to being an ideal spot for us to camp. Lower down 
along the tmnka of the river were fields of barley bounded by canals and stons walla 
and by a hedgerow of gomeberry, currant, and h b e r r y  bushw, alternating with 
honeysuckle, intertwined with clematis and ~ ~ t i u  qhdsnr. 

On the next b y ' s  memh the expedition reached the Nierchi mountains, whioh 
L the western ertremity of a wparate mountain group. I named it after that far- 
famed geographical traveller in Cantral Asig Dutreuil de Rhins, who met his death 
through the aevrgenees of the Tibetans in one of the eaatern hi& The charncteristia 
rocks of the Dutreuilde-Rhins mountains-Nierchi- compoaed of light grey 
quartz eandstone, and of grey and very small-grained limeatone. Further eastwards 
along the foot of the hills on the southern side, we found pieces of hornyblended 
granite, dark grey fine schistous filite, e few eorts of limestone, light grey date, 
gneiss, hard brown-pink marl, brown-red conglomerate of small pieces of crystal 
whist, and clayey slmdstone. The small I-chu strecrm is about 120 vetab long, 
High up and in the centre ita oouree loy right a h g  our road, but lower down it 
flowed to the left. The Dutreuil-de-Rhinn mountains compel the stream to flow in 
a curious 8emicircle, at first ih a south-westerly and arterwarda in a aouth-urterly 
direction. l l e  B'khombo-tso lake, whence it  rires, lies in au upland plate80 
whioh has the appearance of a lovely meadowy steppe, inhabited by nomads. 

The I-chu valley enabled us to edd the following s p e c i m e ~  to our collection : 
Lsrge-pklled tanaceturn, aeveral ~tragalus,  handaome gentians, two kinds of 
bracken, a new speciw of o r o h c h e ,  Dame's violet (Huperk), two or three mw- 
rrures, and a number of gmses, including feather gram. By the lake ibelf, whioh 
is situated a t  a height of 13,730 fwt, we quite unexpectedly came wmm the common 
utricularia and reed-gram. By the rocks s t  the foot of the hills, which are waahed 
by the silvery clear w&em of the I-chu, we came screw woodcook ( I b i d w h y ~ d a  
Struthersii), Cindd KadmmCr(e,~s9; mountain finches, Pyrgdunda rqt7cdli1, 
PyshoapPm longirostris, Carpodaew wlicilloides, the former martina and swall0~8, 
to which were added a new hill species, Bibliu r u p t r u .  There WM alw their 
handsome relative the redstart (Chrrmarrhorniu Ieucocqhala), the hat of w h i d  
are found either by the water or high up rrnongrt the overhanging rook& and t h e  
added a touch of life to our pretty camping-ground. At times from our tenb we 

Acoording to Bockhill ('Land of tho Lamas,' p. 217, note), the Chinew d l  Lbo 
lamar of tho Karmara teot white " l a w .  
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heard the monotonous cooing of wild pigeon% and against the blue background of 
the heavens Boated the unalterable snow-vultnm, the lammergeyer, and the golden 
eagle. Ar regard0 mammale, we secured specimens of the Alpine poleant (MwtcUa), 
a rmall colony of which were at  tbe foot of the rocka. 

During the daytime none of the lax1 inhabitante attempted to p a ~  our mp, 
which wan pitched in a gorge of the Dutreuil-de-Rhins monntainq but a t  night 
we were aronned by the noisy tramping of poniee ridden by Namtso brigands, who 
were hastening to pass through unnoticed. Oar guides contrived to exchange a few 
wordn with them, and in the morning they told un that this WM a party of young 
blood, who had made a mcce~fu l  raid upon the po~~~es ione  of the Nanchina, md 
who were now making their way home as fast M pomible, doing by night ss much 
m 70 to 80 vernta, and by day mt ing  and concealing themselves in unortentatiour 
places. W e  were not a little astoni8hed at  the pluck evinced by these brigand 
Tibetme, considering the awful d a r k n q  especially in the deep and stony nnllaha 
Our march through the valley of the river I-chu WM not difllcult, and it  wm 
made &r by the chieftain of the Aiun encampment, who rupplied us with trans- 
port, and for Borne days acoompanied our ~ ~ ~ a v a n  in person. Thii chieftain, or 
" bey-khu," who made his appearance in oor camp a t  Achjak-gomba, looked, in spib 
of hie sixty-three y e y  a healthy, well-setup man, while his great height and 
athletic figure, together with his abrupt ~ M ,  lrpoke still more in h k  favour. 
At our first meeting thb original old man aaked for mme Rueaian vodka, a t  the 
nume time remarking, don't want anything e h ,  but I shall be delighted to 
drink some vodka, as y e s t d a y  at  mme fricndJ we had .a feast, and I have a bad 
h d  today!' He, however, the vodka very cautiounly, having previously 
given i t  to hi# attendante to bte. When we became better acquainted with him, 
we found that he redly wished to seelet us se much an he could, and to follow the 
example of hi respected friend Punek. "On ue," said the IS bey-khu," turning to 
his fullowern, on our twenty-five camp, lien the dark etain of b man'e murder ; 
we must, an much it  ia in our power, blot out the shame." 

On bidding farewell we gave him a present, whioh pleased him enormously, and 
amply compensated him for hie kind assistance. Neverthela, after the deprture of 
our p e s b  from camp, we d i v e r e d  that an enamelled iron oup, which he hd taken 
a g m t  fancy to, hd disappeared from one of our tents I t  ahould be mentioned 
that, having learned by bitter experience the .shuneless way in which T i b e h e  
invariably and continually begged, and of their uncontrollable tendency to theft, 
we always, when expecting a visit, made a point of concealing our private property, 
IW M not to lead t h m  cavage~ into temptation more than could be helped. Our 
friend the old man personally guided us for two days, camping with IU at  night 
at the foot of the sacred mountain Chumuik-rapkha, which was covered with 
a dense fomt of tall junipers. On my asking him to come and shoot in this 
wood, he replied in the aflbmative, but it  wee not ditficult to read from his face 
that he did. not want to accompany me. Seeing t h i ~ ,  and as there did not appear 
to be any unusually rare birds, I decided not to shoot. 

l n  the I-chu valley, close to where the Donchjon rtresm joine the river on 
the left bank, tbere is a mal l  curiounly shaped hill, called by the Tibetans Vak- 
khelkhari. According to Mi t ion ,  this hill, which is now overgrown with 
was once the favourite camping-ground of the great Qmur-Khan, in the d a p  of his 
c a m p i p a  HL a m p  nsed to be pitched round it, and on the m m i t  his enormom 
helmet wm a l m p  placed. When we pmed thin hirtorical hill, we found c l m  to 

He apparently referred to Dotmil de Bhinn. In the mjority of arer Tibetam 
have no oonception M to the dlririon of European mow by nationrlitier 
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i t  a travelling monsstery, from which proceeded the sound of a prayer-tambourine. 
The night before amving at  the R'kombo-tao lake we camped at  r place which, 
according to legend, wan equally intsrcwting, namely, where two mparate little hills, 
pereoniffig a fieh and an eagle, h n d  clow together. The Isttsr hill vigikntly 
watohes the former, to prevent its moving into the lake, which, .ooording to 
tradition, would portend a second flood. Every summer, in the wide valley do88 to 1 
these hillr, the Tibebns hold a military diqlry, which in followed by r g e n d  
debauch. 

On the last day of July the expedition m h e d  the northern shore of the lake, 
where a piece of ground clone to the dwelling of the local headman was lrseigned to 
un. This headman-head of the R'khombo-doma encampmeat - appeared to be 
frightened, like his nomad neighbourn, and was exoeedingly dirty. On s h a i g  
hands, he proffered to me the customary gifb, welcoming me with a trembling voice. 
The reanon for the fear displsyed by the lake n o d  traunpired to be that they 
believed we had come to avenge the death of our comrade, Dutreuil de R h i q  who 
had been killed by Tibetans of the Det-ta encampment. The lake, which not long 
ago had contained a quantity of water, wan now merely a marsh, overgrown with 
reeds. During our stay by itr rhoree there glistened in plsoeq mid& the bright 
green reeds, large and small ptchee of fairly clear running water. The circum- 
ference of this marshy U e  wan about 20 versta, confoming in shape to the lie of 
the valley.. The depth wan not more than 2 or 3 feet in places where we wen, 
able to measure it. The bottom wan composed of mud and dime. According to 
my aneroid, the height above the sea wan 13,730 feet. 

We sew the following birde on the lake : black-necked crane (&-MI nigkdlis), 
the Indian goone, the TotOnw ualidru. Further out on the open patches of water 
were duck, and, every now and then the isterna h i m d o  flew a c r w  from side 
to side. Amidet the grann were long-tailed and white-tailed eagles (Hdiahu 
d W l a  and H. Macsi), and large larkn (Afelano-mypha mw.Srna), which on clear 
bright morningn broke the snmunding stillnenn with their song. Occeeionally 
martiis darted through the air, an well an hill and land swallows. In  the near 
hill8 black-headed luke and wild doves made their homes. Animaln were oon- 
spicuoun by their absence, with the exception of the antelopes, which curie out 
each morning to feed on the graeey slope of the opponite shore. The reason for 
their scarcity war not far to seek, namely, the nomads, whose tenb blackened the 
sumundiag country, and whoae large herds of yaks and flockn of sheep were every- 
where to be men. Oceanionally we came acrow droves of ponicm, the Tibetan's best ' 
weepon against the mischievous intentions of hie n e i g h h i .  

During the few days of August which we spent by the R'khombo-tao the 
weather wes showery. The blue sky waa neldom vidble, for douda were oon- 
tinually coming from east or west, bursting into raindrop over the thimty lake. 
Thupderntorms were of frequent occurrence, accompanied ueually by snow and 
hail, and in the eveninge, to the muth-eant, we often eaw summer lightning. The 
minimum temperature here was zero, and when at xero hoar-froat covered the 
ground. The local people, curiously enough, attributed the continued bad weather 
to our shooting, and used to tell un that if we would deaiet, the weather wodd 
a t  once clear.' 

While here, Kacnakoff made an expedition to sbetoh the neighboaring lake 
Chjoma-in-tao, which lay 36 vmta to the muth-went, resting ite ealty watm in a 
deep valley. Round the open clear water of this lake, which wse 30 vernte in 

Tbronghont the whole period of our travela h o b  were dways b be heard near 
the m p ,  or wherever we might be. Oru men were always out shooting. 
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circumfarence, grew quantities of reed grass, winding among whioh were little 
streams flowing into the lake. The bottom of it wae flinty, judging by the a h o m  
m d  them appeared to be seaweed. On the surfwe geees and oormoranta were 
swimming about, and the preae.nce of the latter indicated that there must be fish. 
In our epare momenta we did what we could to add to our supplies, buying 
sheep and bntter from the Tibetans, who were willing dealers, being anxious ta 
obtain silver with which to pay their taxea. Our stay by the rhoma of the R'khomLw- 
tso, which WM longer than we bad originally intended, was marked by the sudden 
illntva of the head guide, with whom we were moat reluctant to pert. But he 
rapidly grew worse, and so, after leaving him in hospital in the charge of the 

I local headman, we net forth without him. Our path lay east-8011th-east, where the 
valley was hemmed in by red-brown hills of marl and oonplomemte. 

Keeping on in a w u t h a t e r l y  direction, and after d e ~ n d i n g  again into a 
cultivated region, we rescbed on our fonrth march Chjerko, a village 12,090 feet 

I nbove the sea. Now that we were again near the Blue river, we particularly noticed 
the warm and comparatively dry air. The rainy weatherand somewhat raw air had 
been left behind when we crossed the Tsza-la p (14,660 feet), whence the small 

I stream Dza-chu, which joina'the Ba-ohuf at  Chjerku, brought us to our camping- 
ground. At Chjerku n o w  put in a temporary appearance, merely visiting 
the place so an to exohange their raw materiale for artielee of daily need. 

I Thinking to spend some time here 80 RE to wme to an underatanding with the 
I locnl authoritiee with regard to our onward jonmey, and as we were expecting 

to meet the Chinese, whose advanced perty had already arrived, we arranged our 
camp close to the village, on the bank of the stream, and sent our animals up the 
Dza-chu to the fertile and hoepitable ground by Darindo.3 Thin waa famed for ita 
waterfall, Cfochinda, ede which we spent the last night before arriving at  the 

I monastery. At Dnrindo, a t  daybreak one morning, a band of eome thirty Tibetan 
thieves made an attack upon the camp where six of OW grenadier8 and cosesoks were 
living in charge of the anbals. Fortunately the ruffians were aeon in good time, 
and were easily repulsed by rifle-fire. TO which encampment they belonged we 
were never able to diecover. 

I . Chjerku 1 ia a faiily large village consisting of about a.hundred mud honees, 
and is wnveniently situated on the southern slope of the eastern extremity of the 

I Dutreuilde-Rbins mountains. On the valley side it  is fringed with fields of barley 

The dck man definitely declined to tonoh any of the rernediea of the qneok lama 
dootore, being suspicions of treaohery -of being poisoned -wpeoially after our 

I departure. 
t The two streams, joining together, form a large one, called the Tam-da, whioh 

is a right-handed tributary of the N'dni-chn. 

1 $ Five venta to the wwt of Ohjerkn. 
5 Here, ae well an in the Dm-ohn valley, we found new specimens for our herb- 

rinm. They were prinoipally g r a m  ; and high up were herbr, gentian, wide-laved 
rhnberb ( r h ) ,  astphiniwn~. Lower, besides the shrubs already mentioned, grew 
three kin& of gentians, orchis, a pink epilobiom, sanuarea, and two or three planta 
unknown to us. Near the waterfall there were mlix, nmbelliferm, and grominem ; and 
and in Chjerkn, triticnm, gentima, linurn, labiatm, composits, and coscnte. 

I] Rockhill, in his 'Land of the Lamar,' c a b  this villap a town, and gives it 
the name as " Jyeknndo," pointing out ( d d e  note 9, p. 206) that it i~ mmetimer called 
" Jy&or!' Pnndit A.-K. cellr Chjerkn " Kegedo" ( d d e  ' Report on tbe Explora- 
tions in Great Tibet and Mongolia,' made by A.-K. in 1879-82, prepared by J. B. N. 
Henneerey (Dehrn Dun, 1891, p. 50). I notioed, however, that the native8 call the 
village Chjerku, and the local momaterg Kegedo. 
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whlch, when we were there, from August 9 to 20, mcn, quite ripe, and were 
being cut. To the east of the village the rich monastery of Kegedo, with its 500 
lam= (diwiplee of the old school), looh  prticularly handaome and irnpoahg, 
perched ae i t  ie on the summitof a steep hill. I t  is supported by nine emcamp 
menta, and ia directly subordinate to the chieftain, a man called Redn, who ir h a d  
of the local encampment. He is esmsted by two men, one of whom is in c h q e  of 
the nomadic population, and the other of the agricnlturcrl families. Of an evening 
both of them, without their people knowing it, used to come to our camp, bu t  they 
were always very reaerved in their convereation. Ow attempta to explain to them 
the difference between the English owning the country to the eouth and Rambns 
living fsr to the north were not of the slightest nee. Like all other inhabitantr in 
enstern Tibet, they took us for Englishmea, just in the same way t h a t  many 
Mongol tribes call the E n g l i i  Humiana, when they happen to travel in the oonfinw 
of Mongolia, eastern Turkeetan, the Koko-nor, and the Tseidam. I t  wm in-ting 
to note how the Tibetans could never look at  those of us who had fair hair and eyer 
without feeling certain that we were English. The herd " g w  " or bey-khn " 
also evinced great interest in us, and he gave Kaznakoff an intemiew in the village 
one evening. He was affable, but very reserved, like his deputiss. From the 
simple inhabitants of Chjerku we heard that the Lhsss government wss anything 
but p l e a d  with the Tibetans of Sining Kam, becaw, apparently, during the last 
five yeare they had paid nothing to the Dalai-Lama. 

Thanks to its p i t i o n  on the great SsII-ch'uen-Lhm road, Chjerku u enlivmcd 
by the constant p i n g  of merchant caravans, who keep large deg ta  of goods hen, 
chiefly comprising tes. Every year trade to the value of more than 100,000 h 
prrsw through, while from Seil-ch'uan to Lhase is imported, besidea tea, which con- 
stitutea 70 per cent. of the export trade of China into Tibet, cotton cloth, silk, 
crimson cloth, sugar, Russian leather, and chinaware. The exports from Tibet 
consist of wool, fur, musk, horns of ataga, pastille, shtuettee, gold, and a few other 
products. Almost every day the tents of new-comere can be s e a  in the valley, 
resembling drops of ink spilled on green paper, attracting the attention of the local 
population. The village and monastery seem to be equally favoured. In fact, fresh 
arrivals move about freely to distribute news, playing, like all caravans in Centml Asis, 
the part usually falling to the press. Our llttle armp came in for ib sbare, Wig 
besieged by curionslooking and invariably cunning Tibetans, amongst wbom we 
once saw a musician who performed on a one-stringed instrument. TO my propod 
that he should eel1 it, he at  once declined, pleading that, as he had no other mtirce 
of income, he would lose his livelihood. 

Fromaour tenb we had a glorious view of the southern mountain chain in 
the dishnce, whioh, south-west of Chjerku, was often o r 4  by long strings of bull 
caravans moving towards L h w ,  or from Lhasa to Ssii-ch'uan. Close to nr 
stretched a fairly broad valley, whose ple~esnt green surface was intersected by 
silver brooks uniting with the larger streams. I t  was the pasture-ground of donkeys, 
calves, and golrts, with which the village children frollicked all day long, in group 
of boys and girls. The former tried to race with the'donkeya, but rarely s u d e d  
in getting anything out of the stupid brutes, and generally fell back upon the goata, 
driving them into the water. The girls, as a rille, were merely modeat spectaton 
of the boys' exploits, and preferre1 to remain near their mothem, who were busy 
washing clothes. The shouts of their merriment and light-hearted laughter 
resounded along the banks of the stream. In the clear waters of this rapid-rnnning 
dream we were m a t  successful in netting fisb, which belonged to the Wiwpy- 
gopsu thcpmdiu family mentioned previously. Our collection waa rupplemented by 
a epecimen of the Nemochilw atmunu. 
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On the day of our arrival at Chjerku a Chiiaman brought us news from Ivanoff, 
who had d e l y  reached the deflt a t  the Teaidam. He reported that, while on 
his way back, the men in charge of our camels, horses, and sheep at  the depdt 
had bwn attacked by a band of Tengut robbers, belonging, it  was thought, to 
Rangan's encampment. Luckily my two young travelling companions, Teleahoff 
m d  Afutin, kept their pmence of mind, and succeeded in repulsing them, despite 
their numbers and the fact that the attack mas renewed at intaroals throughout 
the night.. I n  the morning the brigands dmmped, and two or three hours later 
my men drove the animals from the hiils into the plains, to.the dep8t. Here 
their senior, Mnravieff, in Ivanoff's abaence in Tibet, wse able to m i s t  them by 
deeds ae well M words. Thin r e p n h  taught the Tanguta to leave us Ru*e 
henceforth in peace.. We were told aherwarda by the Tsaidam Mongok that the 
Tangutti abandoned their attempta to steal oar animals, as they had euEered a loss 
of some three or four men in the affair. They, however, sought to avenge them- 
selves for thii by making many attacks upon Mongol encampments in distant perto 
of the Tmidam. 

On the third day of our sojourn in Cbjerku we received a virrit from Chinese 
officials-the tax collectors. Notwithstanding the wet weather, their entry into the 
village was made by the g6g6n or " bey-khu" an occasion of ceremony. Lining the 
road or standing on the roofs of the houses, the lamas blew their horns, played 
their flutes, and waved flags, while the poorer folk gaped at the incomers, ex- 
chmging greeting8 with such of the ecribea, soldiere, or interpreters as they 
were acquainted with. When the Chinese officials called upon ue, they arrived so 
early that we were still iu be4 and were in consequence compelled to keep them 
waiting for some little time ontside the camp. The next day we returned their 
visit. Both of the Manchurian officials endeavoured to m i s t  us as far se they mere 
able, but they confessed that they hod little power here with regard to anything 
which was beyond the scope of their mission. Indeed, the only way in which they 
were able to be of assistance wae enabling ue to exchange their silver for Indian 
rupees, and by getting the question settled of aecuring provisions and reliable guides 
for our further movements into the territory of the Khan Nanchin-chjalbo. 

During the twelve daye of our sojourn in Chjerku we were often invited to the 
Chineee camp, and they in turn were entertained by ua They always complained 
of the dulneas of the place, and of the weary wailing till they could-retorn 
to Sining Fu. The Chinese are a very domesticated people, and fond of family life, 
so here, as in other pleoea, they took to themselves temporary wives from among 
the local ladies. Them sometimes accompanied their hullbancte back to Donger 
or Sining Fu, where, though d u o e d  end-btreyed, they were abandoned by the 
Chinew, and compelled of necessity to carry on a life of pleasure. This accounts 
for the inhabitants of some nomad Tibetan camps we met, on mistaking us for 
Chineee, asking us "if so-and-so and so-and-so, their wives or daughters, who had 
b e n  taken away by Chinamen on a previow occasion, were with us? and if they 
were not of our company, could we tell them how they fared abroad?" Some of 
their eyes mere even filled with tears. 

Neither we nor the Chinese received news from our own country, eo that we 
were utterly ignorant of the Chinese-European war being waged in the Far East, 
otherwise our modest dinners with the uanal toast to our respective nations would 
have been wmewhat out of place. I gave the Chinese a packet of letters to be 
despatched on their return, in one of which I briefly informed the Geographical 
Society of the progrees we had made sinoe entering Kam. The fate of this letter in, 
nlu, I still unknown. 
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' DM Pflanzedeben der Alpen. Eine Sohildernng der Hoohgebkg~flora.' Von h. 0. 
Sohroebr. Map and lllustrdimu. Zilrioh : Albert Banrbin. 1904-1908. 
17 marks. 

The alpine, that ie, the mountain-plante only, of Switmrland, are included in 
thia most interesting floral monograph. Every type of vegetation is worked out 
moat thoroughly, and the book before ua can well aerve aa a model for aU futam 
mearch on alpine vegetation in genmL The thorough nature of the author'r 
work can be shown by referring to one group of formations only in particular, 
namely, the " Gesteinsflnren." These include all thorn types of vegetation where 
the latter in interrupted by the exponure of any form of stone, from the solid rock 
to the b e s t  sand and mud. A very careful account is given of the cushion-pknh 
oompcrrimn being made with similar plant-form found in Kerguelen aud the 
Algerian Sahara Identical conditions produce similar plant-forms. The mom 
adverse thege conditions are, the more marked d m  this similarity become. Tbir 
point is well illustrated by photographe of Awrella selago (Kergaelen), Anabosir 
arctioida (Sahara), and Androsaw hdvetim (Albula pees). Reference is dm mads 
to the importence of lichenr, algle, and moss on the very ontekirts of alpine 
vegetation. The lichens especially cover the bare rock-face, and they initiate the 
first crumbling away of the native rock. They prepare the rock for the 
plants, and mosses follow them, when the surface of the rock is no longer emootb. 
The lichens are thus seen to be of great geographical importance. 

Some ides of the scope of Dr. Schroeter's book can be given by enumerethg the 
titlea of the six main section8 of his alpine flora: (1) The relation of the alpine 
flora to the whole vegetation of the Alps; (2) the natural conditions of the 
alpine region; (3) the chief representatives of the mountain flora of the A l p ;  
(4) the ecology of the alpine flora, with regard both to the vegetative and 
repductive organs (the latter by Dr. Giinthart) ; (6) modcs of dispersal @Y Dr. 
Vogler) ; (6) history of the Swise alpine flora (by Dr. Marie Brockmann-Ierosch). 

0. V. D. 

CENTBAL ASIA. 
' Opirenie Pnteshertvlya v' Zapadny Kitai," soetavleno Q. E. Grnm-amhimilo. Tom 

iil. St. Petemburg: TypographiyaV. F. Kirnhbsom. 1907. F'p. 531. d Map in 
t h m  rlrceh, 25 Phddypu, and 29 ZinaograpL in ihe Tezt. 

Unfortunately Mr. Grum-Glrzhimailo has been frequently interrupted in the 
working out of the materials for his third volume by vanow other oooup&io~ul in tbe 
public eervice. The expedition of the brothers Grum-Glrrhimailo, which took p b  
in the years 1889-1890, wan of great importance in its dry, and thow who take 
only a superacia1 interest in geographical progress will remember their exploration 
of the Tian-Shan and its great mountains Dos-Mogen-om and Bogdooh, th& 
dimvery of the singular Linkchnn depmsion, and of the mountainous belt 
stretching muthsaat of Hami, to which they gave the name of Pe-shan. They 
were also the 5mt travellers to shoot and bring home specimens of P r j d s  
horse. Aftar eeventeen gears, however, thir volume must lose itr fmhners 
mere narrative of travel, eepeclslly M much additional knowledge of the dietrid8 
traversed has been obtained by later travellers, whose schievementr tend to obeeure, 
though they cannot really detrwt from, the merits of the 5mt pioneera 1 



In the pnreent volume the author deecribea his homeward journey from the 
H m g - h o  round the weetern end of Knku-nor, n o w  the Nan-ahen and Pe-shan, 
for the mwt put by routes lying to the muth-went of his outward mume, and along 
the northern h k  of the Tim-ahan. To the geographical worker thb record of 
obeervations will not have loet its u e e f u l n ~  by l a p  of time, and the delay in 
poblbation h u  had this dvlmtage, that the author haa been able to w m p r e  his 
result8 with thoee of later hvellers-Obruchef, Futterer, Koslof, e ta  The book 
alm contain8 m v d  interesting ohaptera on ethnological and zoological subjects, 
a list of botanical specimenr, and other mienti60 matter. 

'PO Zapednomu Beregn KamchatM.' V. N. Tinahova. St. Petenburg : Typogmphia 
M. Stsriulevicha. 1906. Pp. 521. (ZclpfrM of the R w .  Qeogr. Boo., vol. 87, No. 2.) 

Dr. Tiuehof haa paseed more than ten yearn in Kemchath, end in numemu 
journeys, in connection with hi professional duties, hss beoome acquainted with 
many remote parts of the penineula. Not having had a mienti60 training, he 
claim no ecientific importance for them records, but e c a d  observer may collect 
many d e w s  whioh may be utilized by othem. And this seem to be the opinion 

'of Mr. Bogdanovich, who haa marked hie approval of the work by writing an intro- 
duction. He taken exception to the author's conclmion that the surfme form of the 
tundra of the west coast lands in due to marine action, and that of the higher 
tundra to the sction of glaciers. There is no evidence of a Post-Pliocene sca 
extending to the foot of the central chain, end the glaciers of Kamohetka have 
attained a grest development only in ce- parts. The most valuable part of the 
work, Mr. Bogdanevicb affirm& is the amount of the inhebitante. The life of the 
Kamchadalea, their occupations and indnstriea, are most interestingly portrayed, and 
since Krasheninnikofs book this is the first attempt to depict the native of 
Kamchatka aa e human being. 

In these pagee Dr. nuahof taka the reader from Patropvlovsk to Apacha and 
Bolaheretek, and thence acme the coastal lands to Tigil. A special chapter is 
devoted to the language of the Kamchadalee. A reproduction of the mnpdrawn up 
by MM. Bogdanovich and Leliakin in 1901 is appended, in which their tran- 
scription of the place-names is retnined, simply to avoid the labour of alteration, 
though the author's geographical nomenclature is undoubtedly more correct. 

Ann Nmalmd and g.lahari.' By Dr. Leonard Bchultae, Proferror of Zoology in 
the Univenity of Jem. Wifh 25 Photographfo Plabr, a Map, a d  286 Illwlmtioru 
in tho Tszt. Pp. xiv. + 752. Jena : Q u A v  FLcber. 1907. 

As explained in the long sub-title, and more fully in the preface, thb really 
ponderous tome-it weighs -nearly 8 Ibe., and being of large quarto size cannot 
be handled without great inconvenience-is an official report which the author 
has presented to the P m i a n  Royal Academy of Sciences on his explorations 
in p r b  of South-West Africa during the yean 1903-1905. The mrpriee that such 
a huge volume should be needed forthe of recording the obeervations made 
in a tolerably well-known corner of the continent, long under European admiofstre 
tion, is increaeed when we learn that dl the ueual inoidentr of travel are omitted, 
while the rich biological collections are renerved for separate treatment by speoislisb. 
Here we have, in fact, little more than a very careful physicgraphical survey of the 
inhospitable a e a b r d ,  and of the still more inhmpitable inland districts vioited by 



the author, together with an almost painfully minute account of the aboriinea. 
Dr. Schultze wae at  firet commiesioned to make a scientific study of the Wing- 
grounds along the south-western mt lands ,  with a view to detezmining their 
economic value. But the scope of the expedition was ~~ e n k g d ,  w u 
to include such tracb of the interior as might be acemible under the wmttled 
political condition of the German protectorate, where the widespread h i n g r  of the 
natives have not even yet been everywhere suppreed. He ass than snablal to 
make a close study of eome of the most primitive peoplesin the world in d a t i o n ,  
with their physical envirdnment,and this is what lends its npeoial in- rad  main 
scientific valne to t h b  monumental work. 'I In the muma of my invertigmtions, the 
more complex appeared the attempt to find a common bash for the conditions of 
existence of the animal and vegetable world4 in their determining rotivities .ad 
mutual reactions one on the other, the more fruitful a t  the anme time appesred the 
wlution of the problem, for i t  became clearer aud clearer with every step in edvanes 
how the qumtioo, once thoroughly grasped, led to a direct underatanding of the 
~llrtural surroundingo, which wigned ib limib to the range of the Id fiorn and 
fauna, and stamped their physical snd mental characters on the aboriginsa" 

The region actually explored oompriaed moet of Dameraland, Great and Little 
Namaqua Lands, and the Kalahrvi deeert, approached from the eaet (Brithh. 
Bechuanaland) and from the west (the German Protectorate). Bpecidly favour- 
able opportunitiee were thus aEorded for 3udying in their homee all the South-Wat 
African reces-Bantus (Ova-Hereros and Beohuanee), Hottentote (Namaa), B d -  
men, and half-breeds (Bill Damrvss and BaataarQ). A main object, the author 
ns, wan to acquire a thorough understanding of the socisl relatiom p m v d ~ n t  
amongst them aborigines, for whiih puipoee he undertook the d u o w  tank of 
gaining a practijal knowledge of the difficult Hottentot language, PnJ. aleo every- 
where paid great attention to the eelection of competent guides and interpretera 
The rich materials thus brought together are disposed in five distinct s e o t i o ~  
each with a number of chapters (tifteen altogether), whioh may be described 
exhaustive, a t  leaet ae regards their geographical nnd ethnical contents. 

To the somewhat copious information already available many valuable p- 
ticulare are here.added regarding the physical and mental characters of the natives, 
their primitive beliefs, cugtoma, traditione, folklore, and oral litarature." Some 
fresh light in also tbrown upon several matterr, regarding which vague or erron- 
views have hitherto prevailed. Thus the real nature of the buehmrn and Hottentot 
clicks would appear hsve been hithato mieunderstood, nnd it  ir here &own that 
these inarticulate sounh are not produced by inspiration, as is commonly suppod  
(Hahn, Steinthal, and others),,but exclunively by the action of the tongue, in which 
the breath plays no part whatever. "Dieses Einstr6rnung [dm Luft] ist keine 
Inspiration ; Die Unabhaagigkeit von Zwerchfell und Lunge ist meiner Auffmnr~g 
nach dee Chnrakterietieche der Schnablautbildnng " (p. 842). The ' hetambox" 
view here advanced is bseed on the c lowt  obrervation of the month during 
u t t t m c e  of the four clicks (dental, labial, cerebral, peletal), and is developed by 8 

aarefully prepared tabnlated scheme, clearly showing the various positions of the 
tongue in the formation of this primitive phoneel. 

It is generally saaumed that south of the Zambezi the artintic feaulty is conbed 
to the Bushmen, and on this assumption the late Dr. Stow baa= a theory regardi~p 
the origin of them natives (I Native Racaa of South Africa'). But hcae again Dr. 
Schultze maken it clear that this is a f h y ,  and that the &hetic feeling M 
strongly displayed even by Hottentot children, from eight to skirtean yeam old. 
They make clay mod& of horeea, cattle, antelop,  kttailed sheep, goate, fmgb 
l i d s ,  mrpions, even waggone with long h m c ,  and then fire the clay, both to 



harden it and give it  various Wee of colour. Noteworthy ie the skill with which 
the chuacterirtics of the ditTerent animals are hit off, with the seme nnwneoioue 

I efforts M t h m  displayed by the cave man of pslamlithic timer. Yet, strange to my, 
I thir aenm of plutic srt 'wmpletdy dim out in the d u l t  Hottentot, though not in 
I the B w i h m .  Nor M the latter M destitub of tribal organization a9 he is u u d y  
I d&bed, wandering about in disorderly hordes, Like b a h  in c e m h  of f d - 8  

point .bo noticed by Dr. 8. Pwarge in 'Die Buachmiioner der Kalshsri.' 
The Hottantote are etited to. call t h e d v e e  Khoi Khoin, Men of men," as if 

I they thought themaelves the erBm da la crlme, or lords of creation. But Dr. 
Sahnltse agsin telle us that chi i n  not EO, the exprssrion being chiefly used in reply 
to a queation raguding their trike1 wnnections. In the mouth of a pure N a m  it 

I rimply means that he ie a full-blood native, and not s mongrel or half-breed like 
! hie Bseturd or Chiqua neighbow. 
I In the long ~ecrtion (over 200 pages) devoted to the mental qualities of the 
I Namas, thm is a valusble wllection of sixty-eight national legends, which are a11 
I the more welwrne since hitherto the rich Hottentot folklore  ha^ been strangely 

neglected. ThL, no doubt, was mainly due to the difficulty of dealing with the 
I oral texb of s h g u r g e  full of unprononncsable clicks and etructural complications, 
I so that the few hler published by Bleek appear only in tranelations, which are so 

modified and otherwise defective that they fail to reflmt the real spirit of the 
I originale. This is hem thoroughly preearved by Dr. Schultze'e treatment, which 

d i e m  the materid in five group-adventures in the wildernem with cannihs!~ 
I and wild beasts, a a g ~  of the Hill Darnam, family and p t o r d  stories, myths of 

eponymone hetoes and of the olden times, and animal tales. Then each s3ga is 
given in the original text reduced to a uniform aystem of transcription, a id  this ie 
followed by a close trwletion in which grammatical forms and idioms are explained 
within brackets. The folklore ie followed by s considerable number of popular 
riddleg which are treated in the same way, and serve to further exemplify the 
mental ohurckrr of the p p l e .  A few inetances m y  be given. There is a very 
little thing which brings big onen-money. What ruos after another and never 
overtakes i t ?  A wheel. There is a thing which looks easy to catch, but which 
you will never ortah-your shadow. what  ie it you stuff full and then starve? 
Your gun. W h t  ie i t  you see even in the dark, however far or near it be? Fira 
A wide red gorge in edged all round with white thingt+the mouth and teeth. 

There u e  several indexes, a very fine largeecele map of the routes followed, and 
some splendid photographic reproductions of Bushmen, Namss, and Bechuana*, of 
geological formstiona, characteristic scenery, plants, and animals, altogether 26 
plates snd 286 illustrations in the text. 

A. H. KEANS. 

AMERICA. 

' Mexico of the Twentieth bntory.' By Percy F. Mnrtin. 2 vols. London: 
E. Arnold. 1907. Pries 300. net. 

This book is a useful remindor of the great change that haa come over Mexico 
during the last few years. I t  ie no longer the land of the diligenda and the bandit; 
we can upre them both; but, a h  I the charm d m ,  the mantilla, and the high 
wmb are also becoming obsolete. 

The author of thii book does his best to ehow us Mexico up-to-date by pssaing 
in review the Departments of Government, the Army rrnd Navy, the Judicial 
System, and the condition of Education and Religion, and then devotes many pgee 
to Banking, Imurunce, etc., and gives a full account of the l i o a  of railway. Hie 



enthusiasm for his subject is hi best excuae for the over-laudation which pmda ; 
his writing. Mexico ie wrtainly a most intereating aad charming city, but the 
author goes m far se to say (p. 182), " Already sufficient haa been effeoted to evinm 
that Mexico will be more beautiful than Paris, mare admirably planned than Viam, 
and a distinct improvement on Berlin." 

The opening sentence of the fimt volume ahould prepare un for m e  want of 
historical discrimination, for it states that " during the whole of the three hundred 
years during which Mexico wrrs subject to Bpaniah rule, not one &gle aat of gmce, 
of conaideration, or even of common fairness towards the Colony cm be traced." 
If  the author intends this sweeping amrtion to cover merely commercial rektio~ 
there is eome mrt of justifioation if we judge only by modem stan- bnt if it 
covere the attitude of Spain towards the Indians of America, we may quote Hermrn 
Merivale, who aays, " I t  ie truly said by Heeren that ' no European Government did 
eo much for the aborigines se the Spanish,'and although moet writere brrpe coupled 
the admiseion of this fact with the general aesertion that the good lam established 
by the mother country were absolutely set at  nought by the rapwity of the colonis& 
yet the state of ease and prosperity in which the Indiana lived at  tho time when ~ 
the recent revolutions oommenced most distinctly contradicta t b  pition." 

Th6 second volume mntaina a description of each S t a b  in alphabetid order 1 from Aguas Calientes to Yucatan, and chapters on trode, manufactures, and mining. 
I t  doen not add much to:oor knowledge of Campche to bo told, " I t  haa a01 and 1 
shady foreeta stretching away for hundreds of miles, but therein lurk dsodly feven 
and noisome innects; it  ha^ luxuriant savannahs, verdant lagoom, and mnny 
beautiful lakes, but in them are the haunta of malaria, poi&ons reptifee, and 
deadly vapoura. . . . The rich foreats, filled with valuable dye-woo&, stretch right 
down to the water's edge ; but it is c e r t h  in, and frequently death, to penebb 
far beyond their borders, the Indian alone fiuding esfety within their dark and 
fever-laden depths. . . . No doubt the State of Campeche contains many good and 
promiaing minee-et least, such are suspected to exiet-but the climate ia so trying, 
and the labour available so poor rind unreliable, that the industry hse been almost 
untouched." The climate of Campeche it3 no worse than that of any other tropical 
forest land near the sea-level, and the rich mines would indeed be a revelation 

The dewription of Chinpra ends with an account of the Rnim of Palepqne, 
Uoue most important factor in the many attractions of C h i a ~  must inevitably 
be the marvellous-perhaps the moet marvellous of all-ruins to .be found d 
Palenqm. Every other prehistoric city in Mexico, and indeed in the world, 
must yield pride of place to t h i  a verdict pronounced and endorsed by every 
arch log is t  and antiquarian who has ever wen the great ruina of ,the universa" 
Also in chapter xzviii. it is stated that ,",In Mexico may be eean, mttered over the 
face of the vast territory-which covere mme 1,987,201 sq. kilometres of super- 
ficial area-ruins older by many centuries than those of Caldrslr and Syria, of 
Karnac and Memphis, and more beautiful than those of the Temple of Epheew," 
etc. I t  would bo diRicult to condense more errors into a few wntencett, and, wn- 
sidering tho large number of trustworthy books and pamphlets on the subject, the , 
author might have taken the trouble to consult mme of them. However, this book 1 
in a m~~~pilation, tempered by a certrrin mount  of personal observation of Borne 
districts, and it fulfile a useful purpose in bringing a good dm1 of information 
within the covers of two volumee, although it  still requires much revioion and 
w m t i o n .  

The illustrations am numerous and good, but we must p r o k t  ag.lnet ow old 

Lectwee on (bloniration and Gloniw, delivered at Oxford, 11B-41. 
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frisnd the great cypreee tree of Sta Maria del Tule (which hae been deecribed by 
every traveller in Mexico from Humboldt onwards) being labelled '' A Banyan k." 
That is almo* as bod as the natural history in the last English book on Mexioo, 
which taught us that fl humming b i d  do not sing," and that " a  manatee in a 
mall kind of hippopotamus which livee in swampa." 

There ie s t i i  room for a good all-round book on Mexico. 
A. P. M. 

Beitriige mr Klimatologie und Hydropiphie Mittelamerikas.' By Dr. Alfred Men. 
Mitteilpneen dw Vereinr fib Erdkunde zo Leiprig : Dnnoker ond Hnmblot. lQO6 
(1907). Pp. 96. With numsrwr Diagranu. 

The meteorology of Central America haa been described by Mr. A. P. Davis in 
hie Hydrogrrphy of the American Isthmus,' Twenty-second Annual Report of the 
U.S. Geological Survey, 19W1,  Part IV. (Hydrography), pp. 507-630. The 
present memoir refer8 more especially to the draillage basin of the Ban Juan, in- 
cluding Lakes %ague m d  Nicaragua and the coestal region on either sida 

In the tract of country bordering on the Caribbean sea the trade win& blow 
continuously from November to April, and nearly half the rain falls during these 
months. A comparatively dry period occurs from February to April, when the 
adjoining sea has the loweet temperature, and the trade winds blow moat strongly, 
though one can hardly agree with the author that the latbr circumstance on 
an elevated mast-line contributes to a decreased rainfall. During tho period of 

I the summer raina, from May to October, the trade winds 1- in strength, and 
alternate with winds from other quarters. The total annual rainfall variee from 

I about 110 to 250 inches, totals which are not reached ekewhere in Central America. 

1 
There are two maxima, in July and November. 

To the south-westward the conditions are digbtly modified ; the irades, which 
blow steadily from January to April, and to a less degree dwing November and 

I 
December, are dry Tdhn winds that bring no rain. The rest of the year is 
characterized by calms, or light winds from various quartera, determined by tho 

I 
north or southward movement of the regitn of minimum pressure. During t h a  

I 
period the rainfall is connected with upward movements of the air due to local 
heating. More than 90 per cent. of the rain occurs in the period from May 
to October, but it Ts let8 than that on the north-eautern c a s t  during the same 
months. There are two maxima, in June and October. The minimum rainfall, 

I less than 50 inchea in pl,1~ces, is just north-eeet of the laker. Further to the south- 
weat the rainfall increases, especially aa the slopes of the Pacific coast ranges are 
approached. 

I On the south-west coast dserent conditions again prevail. The aouth-wwt 
I winds become more important, and yield a considerable amount of rain as they 

meet the hills, the total rainfall being over 80 inches. The rainy seaeon L still 
I May to October, but the maximum in October in more marked than that in 
1 June. 
I The author discussee at some length the relation of the precipitation, evapora- 
I tion, storage, and discharge in the G i o n  under amsideration, and calculakthat  
I the percentnge of dinchnrge in different areas (other than the lakes) mien  from 
I 30.6 to 74.6. 

Hia conclusions are displayed in a number of tables and diagram, to which we 
have no space to do justice. I t  is only to bs regretted that the obeervrtione on 
which they art, b e d  neceaaerily leave much to be desired in number and accuracy. 

J. W. E. 



MATHEMATICAL AND PHYSICAL Q E O Q W H Y .  

E. Haug, 'Trait6 de Qblogie.' 2 vols. Vol. 1. " Lee Phbombnee g6ologiqaer." 
Pp. 385, 195 flgs., 71 pl. Parin : Armand Colin. 1907. Prics 12 f r .  50. 

The relations of geography and geology me so increeeingly intimate th& the 
first volume of Prof. Haug's important ' !hit8 de Gblogie ' has an almost eqnd 
interest for geographers and geologists. The author is P r o f w r  of Gsolopy in the 
University of Paris, and is well known for hie valuable rereuohee on the phyW 
geog~.aphy and geology of the French Alpine regions; m d  Pmong the chid featurss 
of this book is ib excellent statement of modern knowledge an to the rtruckue 
of mountain chains, and the diagrammatic illustrations by which the author 
explains many of the t e r m  and theoriee of Prof. Sueee. 

The author discuseee the relations between geology and geography, and a ~ y s  
that " while geography analyzes more or lees exclusively the existing forms of the 
Earth's surrace, geology primarily regards the succession of the phenomena tbat 
have brought about the existing forms, and it often too much neglects morphe 
logical considerations. Hence the two sciences tend b d a y  to blend intimately, the 
studies of physical geogrrrphy taking more and more a geologicel character, d 
geology, under the vigorous imp& given by S u m ,  turning towardo regional 
studies." He in~isb that one essential character of geology is that it da le ,  not with 
the world aa it is a t  any one date, but with the succession of phenomena, and with 
that geological cycle which the geologist should always bear in mind. 

The first volume of Prof. Haug's treatise being confined to " Geological Pheno- 
mena," it  deals largely with the problems of Phyeical Qeography in their geologid 
aspects ; and even the most strictly geological chaptere, such aa the description of 
the material of the Emth'a cruet, may be read with interest and profit by 
f3eographere. 

Among the chapters of specinl geographical interest are those nmmari.ing 
biological geograplly. The evidence of the distribution of animals and plente is, in 
the author's opinion, conclusive against the belief in the permanence of ocean 
continents. He holds that in Mesozoic timen, the arrangement of land aad rater 
waa fundamentally aiffemt from that of the present period, for there were then 
five great continenta, one occupying the present baein of the ,North Atlantic; 
another most of the South Atlantic, connecting Africa and Brazil ; a thud covering 
most of the Indian ocean, and uniting Madagsscar, India, and Australia ; the fonrth 
included China and Siberia; and the fifth and largest occupied most of the Pacific. 

The author describes the Earth aa com@ of five wnee, as, in addition to the 
ordinarily accepted divisions, he plscas a pyrosphere, constituted by a molten 
magme at  a high temperature, between the lithosphere and the csntrosphtre. He 
accepts the hgpotheeis that the centre of the Earth is occupied by a metallic nuclem 
or baryephere, on the evidence afforded by the study of earthquakes; but his 
limitation of the term ' I  baysphere" is an alteration in its meaning whioh will pro- 
bably not meet with universal acceptance ; and the vtuy high density which b e  
author sccepb for tbe actual centre of the Earth is rendered improbable by 
Oldham's studies of the rate of transmission of earthquake shocke. The l ~ t  
chapter gives an account of the tetrahedral theory of the distribution of land and 
water, end h e l p  to show the marked progreaa made in recent yearn by that oil@ 

derided theory. 
J. W. (3. 



HISTORICAL QEOQRAPHY. 

' Handelsgesohiohto des Altertnms.' Von Prof. E. Speck, Oberlehrer am Beolgym. 
neeinm mit Hfihorer H~delsohule in Zittau. Leipzig : Brandstetter. 1900-1900. 

We thought the Germans had given up t h i  k i d  of thing. Here we have a 
work in five volumes in p p e r  covere without a single .atitch from beginning to end, 
so that if one cuta'np the volumes they fall to piecea The h a t  two volumes are 
called, ae one expects them to be, first and eeoond, but the three r W i g  volumes 
are all called the third. The firat third of the " third volume " in called the first 
half, and the remaining t w o - t h i  are called respectively "second half A"  and 
" second half B." ~ h ;  contents of the work, however, do not answer to the in- 
eptitudes of the getup. Thew are excellent. They furnish the most mmplete 
history of the commerce of antiquity that haa yet appeared. The hietoy is 
characterized by a maes of detail exhibiting genuine Teutonic industry, but a t  the 
same time may be commended for a d m  of soundnwe of method in the exposition 
syfficient to make thorn details instructive, if not exactly light or even easy reading. 
I t  is in every case baaed on a careful (though not in every caee faultless) study of 
the geography according to the conditions of the time, and the several sketchen of 
the geography of the countries dealt with are followed by the bmsd outlinea of the 
political history as affected by the geographical conditions, and-in its turn decting 
the history of commerce. Be it is imposeible to afford epaw to revie4 the work at  
length, it  will be enough to add a brief statement of the arrangement of the contenb, 
and in doing so it will be convenient to epeak of five than three volnmea The firat 
volume is entitled "The Oriental Peoplea" The first chapter in a general survey 
dealing with the extent, means, methods, and commodities of ancient trade (pp. 
1-138). This in followed by a chapter on India and China, the author coneideriug 
that, though the cidizntions of Egypt, Babylonia, and China are older than that 
of India, i t  appears fitting to give the first place to India, becaw the trade with 
India, even down to modem timea, has s u r p d  all other branchen of world- 
commerce (p. 139). Chapters follow on Babylonia and Besyria, Persia, Egypt, the 
Phaaniciana, Anrbii the Israelite, and a final, separate, though short chapter on 
Dlrmaacua The second volume in entirely devoted to the Greeks. The third treats 
of the commerce of the Carthaginisnr, the Etnrscene, and the Romans, down to the 
unification of [penineular] Italy in 266 B.O. (The text, of course, corrects the eome- 
what mieleading character of this general title.) The fourth treata of Romm trade 
from 266 to 30 B.o., and the last of Roman trade from 30 B.O. to 476 A.D. There 
are few precise references to authorities, an omiesion for which the author excusee 
himself in  the preface to the m n d  volume on the ground that his work in not 
intended for the learned, and that to have weighted hi book with such ballast 
would have made i t  even more difficult for him to find a publieher. The first two 
volumes contain, however, a list of the works on which hie own ie principelly based, 
a list entirely Qeman. An even more serious want ie an index, but fortunately 
the consultation of the work ie facilitated by a full table of contentr. 

Q. 0. C. 

SHORT NOTICES. 
Awira2asia.-'In Auntralian Tropics! By Alfred Searcy. (London : Kegm 

Paul. 190'7. Pp xxiii., 372. Map and l l l ~ ~ t r .  10s. Gd. net.) Mr. 8earcy has had 
a long experience in the Northern Territory. Hia book is cast in narrative form, 
and his introductory dmription and historical retrospect are very brief, but the 
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narrative de& with mch a variety of interata that the subject is really fully 
covered. The habits of the nativm, the pmticea of white .nd w l d  trdsn, 
fiahine, pearling, and sport, are a few of ita bnnchee, about which the author, who 
held the ponition of eubsollector of cnatoma at Port Darwin, writes with intimacy. 

Qwd.- 'The Great Outposta of the Empire.' By Wilson le Couteur. 
(London: Federal-Houlder-Shire 8.8. Liiee. 1907. Pp. 223. lllutr.) At the 
oubet, tbia book d m  not appear to be very aptly named, for it beginn with 8 

dewription of Bt. Vinmt ,  h a  Palman, T e n d e l  etc. Most of the mmsbder, 
however, L occupied with Austnlir and New Zsrland I t  in, in fact, a guide to 
the route of one of the liners of the nteamnhip wmpnied above named ; the whole 
work in certainly written no ae to attract the prospective traveller. 

Through Europe and Egypt with Napoleon.' By H. E. Marnhall. (London : 
J u t  [n.d.] Pp. ix., 213. Map and nlwlr. 1s. 6d.) Thie volume of Mr. M u -  
nhrrll'e " Through the World " neries in excellently oontrived to meet ib purpooe of 
combining the study of geography with a historical narrative. The n- 
geographical facta are given clearly, but not too heavily b b b d  upon, while tbe 
namtive in told simply, and, in its greater momenta, not without irnwvenm 

'The Record of an Allronaut! By Qertrnde Bacon. (London: John Long. 
1907. Pp. 358. lllurtr. 166. net.) Thin in a biography of the wall-known eB0nr~4 
the Rev. J. M. Bacon, who died at the clow of 1904. He waa hardly b e y d  
middle age, and the reader feek that he left much valuable work inoomplets, for 
the rewrd of hie energetic life nhown how many interestn he found and developed 
in the etndy of the air: Of these, the most noteworthy would appear to have besn, 
not merely hie many balloon aecenta, but especially hie proof0 of the visibility of 
the eea-floor to wneiderable depth from the elevated position of n balloon @erbp 
hie moot etriking work in the geographical interest), hin reseerchen into acou~tics, 
and his trials aa to the use of the balloon in warfare. 

' The Moon! By Qarrett P. Servisa (London : Appleton. 1908. Pp. fi, 248. 
Diag7arns a d  IL'wtr. 6s. net.) Thin popular treatiee on the moon in written in the 
form of a duo1ogue-a scientist instructing one unlamed-a  form which makes for 
attraction to the general reader, but in difficult to handle, from ita tendency 
bewme unnatural. However, a " journey over the moon," and m e  of t h e p b l w s  
attachiig to its etudy, are very clearly dssmibed, with the aid of a magnificent 
of reproductions from photographe of the moon in ite varioue phanes and of detriL 
of itr nurface, made at the Yerkea observatory. 

THE MONTHLY BECORD. 

Riven of ths Fribourg Plateau.-M. h t o n  Miohel diecnsres the evolution 
of certain rivers of the Fribourg p l a h u  (the G e e ,  the Gotteron, and fhe 
Tafema) in a recent h u e  of the Bulletin of the hgrsphical Society of Neuchatel 
(VOL 10,1907). The valley of the Q6rine contrectr into a ravine in three p W  
from ite source to the Sarine, each contraction oompnding to a h e  of bib 
running trannvenely 'in a north-north-t direction. The etream h not fo l lod  
the longitudinal vdleyq but has cut through the trmnveme ridgem, thin able 
of thing0 being the reault of a succcmion of captures from the Sadno. The N d e m  
added its waters to the Gdrine and helped to cut a way through the barriem. The 
next stream, the Gotteron, received the Qalternbach and the T~bergb.oh, a d  
from their junction lows to the Sarine at Fribourg. The contra& between the 



insignificrrnce of the stream iteelf and the magnitude of the work it  has had to do 
is marked. Like the (+Brine, the Gottsron cute through the transverse ranges 
previously referred to. The Tesbergbech muet in ancient timea have flowed longi- 
tudinally into the plain of Tavel, and: joined the Taferna by way of the Lange- 
bibenbech. I t  was further inoreaeed' by the Nesslera, which had not yet been 
turned aside by the a6rine. This longitudinal stream was finally captured by the 
trrrnsverse aotteron, and left a dry valley bearing marb of fluvial eroeion on its 
elopea The Taferna drawn ita supply of water from the mows of the Burgerwald. 
These formerly pcrseed into the lake of Froh~liatt by way of the dry valley of 
Tinterin. At thia place the Taferna received the first tributary from the platau, 
the Kinkerainbach, which ia the headwater of the Taabergbach, the latter then 
joining the Gtalternbaoh at  Obermiihlethal. This stream has now been captured by 
the Gotteron, but before this took plsoe the Taferna debouched by the dry d l e y  
of Tavel into the lake of Rohr. Of the latter, only a marsh with Quaternary 
d e p i t e  bearing tracse of the river's course remaina Beyond this lake the river 
entered ita modem velles-that of the Langebitzenbech. 

Shipping of the Saale as effectad by Climate.-In an article in the Mittn'l- 
ungen dcr Qwgraphisdrmk UucllachafL m Jena (vol. el),  Dr. E. Engel considers 
the hipping on the river Saale and the extent to which it  ie affected by high 
water, low water, and ice. l 'he uppermost pert of the river as far as Harra, 
available as i t  ia for only a little raft floetage, is left out of amunt. The 
remainder of the river, the part falling within the mpe of the article, in divided 
into the raftdosting portions from Harra to the mouth of the Unetrut a t  Naum- 
burg, and the shipping part proper from that point to the confluence with the Elbe. 
The latter part, from Nanrnburg to the mouth, ia again subdivided into the part 
from Naumburg to Halle, the trade of which is local, and the part from Halle to 
the junction with the Elbe, the trade of which ia with the Elbe. From Harra to 
Naumburg there ia occaeionally a very bnay raft induetry, facilitated by special 
apparatue for passing the weira. The weir at Kiieen i ~ ,  however, furnished with 
no such means of p a g e ,  and at  low water the rafte have to be taken to pieces 
and then put together again. In general, however, low water offers no great 
obstruction to raft-float&-. Even id 1893, the driest year of the period surveyed 
(1893-1904), when in July and August ehipping WM at a standstill, the raft trade 
pffered little abatement. High water, again, is no impediment to the da t ing  of 
timber. On the contrary, the greateet bulk of wood ie floated in March and April, 
the two monthe of high water due to snow melting. Afterwarde, the amount floated 
steadily declinw, to remain at  a conetant &we during the laet four months. In 
December and January, ma a rule, ice blocke the passage of rafta. Officially, a 
raft denote8 two p iem rafted together. A raft of seven piewe counta therefore 
as three and a half rafts. The breadth of the rafb k e e p  pretty nearly uniform. 
Statintics both of the rsft and ship trafEc are given in tables. There are Pleo tablea 
of low water, and of the n u m k  of boats passing and their total burdens, a t  
different porta, for each of the twelve years. A graphic table also ehowe the days 
in each year when navigation waa hindered by high watsr, by ice conditions, e&., 
at Frepburg and Trotha lqcke. It is noteworthy that in 1873 the freight pawing 
Benditz wan twenty-four times the amount that passed in 1906. In contraat with 
that on the lower Saale, trade on the Unetrut and upper Saale is in continuous 
decline. In 1905, thirty-two boate were running the upper river; now there are 
only twenty-four, Eome of the larger onee being laid aside, and no new onea built 
--a depression due to the competition of the Unetrut railway. 

The Southern m a t h i a m . - T h e  chain of the Karpathiana is unually con- 
sidered to commence on the north side of the Danube near Pressburg, and after 

2 2 2 
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describing a long arc to terminate at  the Iron Cktoa Three sections of wry 
different charactera may be eaaily recc&kd. The northern lhrptbiana are a 
group almost aa broed M long, oonniutiig of a d e r  of ch.ine running for the most 
part eaet and wed, and culminating in the Ferldorfepitee, in the T a b  mountaim, 
8735 feet, the highsst point of the whole range. From the Dnldn p~ to the 
valley of the B w u  extend the centnl K u p t h i a m ,  of much diminilhed breadth 
and height running from north-west to south-est, and composed h o s t  sxcldvely 
of fijwh. A very different region lies betwean the B u m  and the Iron Gkbr 
Crystalline rocks predominate., and summits of over 6600 u e  more nu- tbur 
in other park of the Karpthian~,  though there is none as lofty M some in the 
Tetra mountains. These are the southern Karpothisns or Transy1Pani.n Alp (in 
English mepa mually named the d m  Karpathirna). The morphology of this 
group is the eubject of a long article by M. Emm. de Martonne in the Ramcc dc 
Qbgraphtk, 1906-7. The orientation of the eouthem Karpthhs t in p d  
east and went, but to the west of the river J iu the chain turm abrnptly to the 
south, a t  the spme time broadening out. The de5le of the Iron &tee ia bat r 
narrow gorge, and the -me form of relief and geological f o m t i o m  may be hbed 
coutbward~ to the Timok. The K u p o t h h a  are not a single whole, bat containt of two 
chains of very diffmnt ager and charactem-the flywh-@on which wua mbjected 
to folding down to the latent Tertiary times, and a compprstivaly d e n t  d r e ,  
the A l p  of Trrnsylvanb, which owe their pnwnt con6gmtion to the oombiied 
effects of p t  oveatbmata and denudation gaided by movements of t h e  Euth'r 
crust which have been prolonged down to late Tertiary timea I n  short, the  hiam 
of the range ie the rame as that of the Alp, but the procreeses of evolution haw 
been less sudden, and have been continued through a long eeriee of geologial 
periods. I. de Martonne examinee the varioue sections of the southern 
Karpthiann and their relations to the adjoiniog hills and plains, accounts for 
the pmage of the Jiu and Oltu through the range, and points out when, further 
inveetigation is still desirsble. The glaciation of them mountains in faUy demon- 
strated. Above 6600 feet glacial action is strikingly evident, having ptoduoed trio 
f o m  of summits-plateaus edged with isolated cirqua and jagged oreeta due to the 
juxtepoeition of cirquea. But glaciation is of importance only aa regads the higher 
summita The forms are in general due to tectonic dislocatio~ end cycled of 
emion. 

I n v e ~ t i o n a  in Borthern Iceland-We referred some time ago (Joumd, 
vol. SO, p. 436) to the disastrone expedition to Iceland undertaken laat year by Dr. 
von Knebel, in the course of which that traveller and a companion were drowned 
in the lake of the Askja volcano. A thin1 member of the party, H m  Bpethmm, 
waa not with them at  the time, but wan able, after the sed event, to carry out 
investigationn into the physical geography of the region, the results of which be 
baa lately communicated to fflobw, accompanied by eeveral photographa Tbe 
journey to Askja was made from Akureyi on the north coast, and led over the 
inhospitable lava desert of the Odadabraun, the flat surface of which ia entirely 
devoid of water or plant life. Askje, an is well known, is the central hrein of the 
mansif known aa the Dyngjufebll, which is marked by great regulnrity of outline, 
and i~ thought by Herr Spethman to be possibly one of the remnants of a plateau 
that once covered thin part of Icelend. The travellene found that oonaiderable 
changes had taken plsce since the basin had last been d e b b e d ,  the lake 
having in particular increased in size and depth since Thoroddsen's rieit. It  is 
f r o m  over for ten and a half monthe in the year. The p a t  badn of b k j a  is a 
caldera of subsidence on the largest scale, formed in a volcano of the Hawaiian type. 
There are two craters of diferent age, the later now occupied by the lake, to wbicb 
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Herr Bpethman gives the name of his lost companion (Knebel lake). Thii crater 
h9e breached the former o~le, which he has named Rudolf crater, after the third 
member of the expedition. The whole mawif fonm a striking erample of eluvial 
relief, according to the nomenclature of Richthofen, the mountain being almost 
buried in ite own dtbris, which gradually areep down the slopes, and remains in 
the form of a talus a t  their foot, aa there in no running water to remove it. Herr 
Spethrnan afterwards extended his inveetigation to the region between dekja and 
the north coast, aremining both the glacial and volcanic typee of landsoape, and 
peying special attention to the '' Qjane," or open rifts, with no outlet for the most 
pert, which occur in a m i s t i o n  with the latter. 

MIA. 

Obraoheff~ Exploratio~ in Chinere Dznngaris.-We alluded (Journal, 
vol. 88, p. 180) to the scientific work carrid out by Prof. Obrucheff in 1906 in the 
region of the Tarbagatai and neighbouring rangee of Central Asia, and more 
briefly (vol. Sg, p. 467) to the traveller's renewed explorations in the same region 
in 1806. A full socount of the r d t a  of the second journey has now been given 
by Prof. Obrucheff in Pslermcrnns Mit ls i lunp,  1908, Heft 2. The writer describes 
in d d i l  both the morphology and geological structure of the mountain ranges 
explored, (some of which were previously almost unknown), with occasional notes 
as to their vegetation, reeonrm, etc. They stretch along the north-weet frontier 
of Chinese Dzungaria aouth:of the Tarbsgetai-Saur range, forming a link between 
the Ruseian Altai and the Tian Shm. Omgraphically, they are separated by the 
Dzungarian "gate from the Alatau on the west, though forming its tectonic 
continuation. They represent two dietinct l i e s  of highlands, the more northerly 
of which embracea the Barlik, Urkeehar, Kojur, and Semistai rangeq while the 
more southerly is formed by the Maili, Jair, and Kara-arat. The Barlik and 
Maili ranges, forming the weetern ends of the two lines, are separeted from the 
more easterly portions by the valley of the Knp and the depn#urion followed by 
the Chineee poseroad from Chugnchak to Shi-ho. They are not described in 
detail. Of the others, the direction is generally from weet to east, though they 
sometimee show a slight trend to the north or muth of thin line. The mparate 
rangea usually form more or l e a  irregukr tablelands, falling steeply either on the 
north or south. The Ukanhar range, which M a whole hae a triangular outline, 
oonsiuta of eeveral distinct tablelands resembling a eeriw of step, the last and 
widest of these falling steeply to the south. The Semistai in narrower, and ite 
higheet ridge (forming an impamable barrier to baggnge animaln for nome 30 milee) 
rune at  ite steep northern edge. The Jair, which also fells steeply to the north, 
han the general charscter of a tableland, especially in its northern part, along which 
the water-parting runs. The upper steps i f  the ranges are generally covered with 
alpine p t u r e s ,  nlled by the Kirghiz and Mongols in summer, trees being found in 
the deeper valleys only. The s u c c d v e  ranges from north to moth are sepemted 
by longitudinal valleyn, which, however, ere not drained throughout their whole 
extent by one and the  name stream, while the rangee are broken here and there by 
tramverse valleye. Of these the most pronounced is that of the D i m ,  which 
crowen both lines of highlands and, mu& diminiehed in nice, tinally loses itaelf in 
the mme series of lakes ae the Manes. Prof. Obrucheffs inquirien showed that the ' 

hydrography of these lakea and riven hea hitherto been incorreatly shown. h 
regards vegetation, the main depreesions show every variety, from shady to 
barren weetea of grsvel. Gleologidly, the rmges are largely composed of Devonian 
and Carbonifmu rocks, with others of volorrnic origin, while newei formatiom are 
found in the valley& The present features are mainly the result of fracture, which 
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haa given rise to a aeries of horeb and rift-valleys. Of ueeful minerals, gold, cod, 
and sephdt mur. 

The Welrternmort Feeden of the Bile.-The information collected by 
Captain C. Percival regarding the extreme wedtarn unib of the Bahr-al-Ghd 
system, and published in abetruct in the Jouniut for December, 1907, differed on 
one or two pointa from that supplied by Lient. Compn in the previous month's 
kua In order to decide the doubtful poinb, Cap& Percivd wrote out a swim 
of questione, which he mnt to the Mamur of Kafiaknngi, with imtructions to obtain 
anewere from Sultan M u d  and his s h e w .  The repliea written down hare been 
forwarded to ne by Captain Perciral, and M the latter camfully refrained h m  
putting leading questions to the chiefs, they may be supposed to be trustworthy. 
As regards the name of the more southerly hed&etam of the B a h r a l - b b ,  thb 
is given as Bahr Adda (the name by whiah it has bean known ainpe Schweinfurth'a 
time), not Barada (the form ueed by Lieut. Comyn, Jourrwrl, rol 90, p 628). 
The name (which meana Urntom'') in eaid to be derived from the fa& that the 
natives used to resort onoe a year to ib banks for the purpore of holding a feativd 
Of the two headntrbame the Adda in srid to be the more important, as waa thongbt 
by Captain Percival, being dewribed as the ' I  om " (mother), while the Urnbobher 
is the " wdad," or child. The further information in given that the Bahr Miri b 
a large stream (in the reine) flowing into the Umbelaehsr on ita right h n k .  

Qeology of British Eart Afkioa.-Towards the end of 1906, Mr. H. B. Md,  
of the Geological Survey of Great Britain, was sent out to Britieh East Africa to 
examine the geology of the Protectorate in greater detail than had been done 
previously. The work in the field lasted till September, 1906, and a final report 
on the resulta has been kued  during the preaent year by the Colonial Office 
(Colonial Reporb, Mieoell.aeous, No. 46). As regards the broad featurea of Eat  
African geology, Mr. Muff's reseamhea m l d  hudly be expected to modify to any 
grest extent the conclusions of so acute an observer as Prof. J. W. Gregory. 
Mr. MuE treata of the geology under the three broad subdivisionn of (1) the d 
belt of sedimentmy rocks, dipping at gentle angles towudn the cas t  ; (2) a trrosd 
won of g n b  stretching inland to the edge of the Kapiti and Athi plainn ; (3) r 
vast region covered by volcanic rocks exteadbg acme the riftrslley to the ahom 
of the Victoria Nymm. The mcoeesion and chvacter of the rocb of each of tbm 
are deocribed in detail, while oubjects of more immediate intarent to the geographer, 
such as the morphological featurea aridng from the geology, the surface soils 
water rewnrcee, ue also dealt with. In the castel belt, Mr. Muff confined the 
fact of a simple structure due to a succdon of be& dipping about lo0 tow& 
the eastsouth-errst. An interesting point brought out by the study of the shda 
of the foot-plateen is that the valleys in this were eroded at a time when the land 
stood relatively higher than at present, and thrt this ;period of elevation 
subsequent to the formation of the rained coral-reef, in the m n d  region, the 
bold hill rangss and ieolated peaka of the gnek  are a chuecterbtic fatwe, though 
in one or two areas the hills are volcanic. By its deoomposition md disinbptim 
the g n b  forms a widely spread, red eandy earth, often misted with limestone 
noduh, resembling the kunkar of I n d k  Under suitable irrigation there b no 
doubt that the red earth would be exceedingly fertile. I t  in in the third or v o l d c  
region that the morphological featurea are of the greateet interest, by -11 of tho 
presence in it of the rift-valley. The country on either side of this ie built up of 
8 succeeaion of lava-flows and volcanic tuffs, which dip, like the general surf- 
away from the valley in both directione. Two main periods of vulccmicity - 
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traced, the earlier on the whole older, the later younger, tban the eubsidencea,' 
some of the eruptionr having taken place in gealogicdly recent tima. Over most 
of the region, no formation clra be tnced between the gneiaa and the earliest 
volcanic eruptions, although a vut  interval must have h p e d  between them. 
Mr. Muff dewribs in eome detail the complex mriee of hulta whioh bun& the 
rift-valley, eepecially on ib emtern side. In mme cams, fault-blwk ridgea remain 
blatad between fa& with opposite down-thrown, the intervening trough-valleys 
being sometimes t m v d  by two stream cowam, one at the fwt of each wmp. 
E v i b c e  of the cutreme downeaa of the mbeidence which formed the rittvalley 
ie mpplied by the overflow from the Olboloeat lake, which rum through a shPrp 
gap out through the Laikipip warp, having been able to cut down ita channel as 
the KWP rose, Of the superficial depoeitr on the volopnlc rockq three have a wide 
distribution, v k  a red clay rasembling laterite ; a black cotton-mil ; and a yellow 
loun found in the riftvalley, eapially in the neighburhood of Naivrehs. All 
are alike derived from the v o l d c  rook#, but they have been formed under dierent 
wnditione. The first, which reaches a thickness of 30 feet at the Man eearpment, 
is much thinner where deforeuhtion baa taken place; and in view of the import 
ance for rgridture of thb f d e  clay, Mr. MIS urged the need of memu188 to 
check thia harmful p t i c e .  The black oottondoil remmbles the regw of p n h h  
India. It L chueoteristidy tmdeao, and hrs been formed where the drainage is 
poor. Thuq north of Nyeri, it  covers the ourface of a v o l d c  plateau, while the 
nidw of the valleys are coated with the red clay. The yellow loam muoh reambles 
loess, and is derived from the disintegrstion, rather than the decomposition, of the 
rocha, though it hre apparently been tramported by wnter, not by wind action. 
Mr. Muff assigns a recent origin to the existing Lake Naivmha, and thus acoounta 
for ita freaknew. It munt once have stood at a higher level, and been drained 
mnthwardn by the Enjororowa valley. 

Italian Flomaliland Frontier.-In the March number of the BoUcttino of 
the Italian Geographical boiety there is reproduced a lengthy statement by Signor 
Tittoni, the Itrlisn Minister of Foreign Maim, relative to the frontier of Italian 
b e d  on the aide of Aby& The treaty of peux, wncluded after the 
battle of Ado- in 1896, which ie nometimea given m authority for the uaual 
dabition of the frontier M a line running at  l h c e  of 180 milee from the amat, 
is innoamt of any reference to the mbjeot. Signor Tittoni atrrted that, with other 
frcmtisr q w t i o ~ ,  the limitation of the 1hli.n p m m w i o ~  bordering the Indian 
ocfan WUI diraowed beheen the Emperor Menelik md Major N e ~ e i n i ,  acting on 
bddf of the Itrlkn kvernrnent, in 1897. Men& wan r$Cdy to mwgnh M the 
boundary r line extending f ~ a n  the eonthern frontier of Britbh 80maliland to the 
Juba rivsr, paraUd to the wt, d roughly at a distanoe of 180 milea (circa 
180 miglia) from it. As thus detined on the map employed in the negotirtions 
the fmntier joined the Juba at the point where are marked the oatumta of Van 
der Deoken," a little above Budera. This arrangement left outaide of the Italian 
mne the etation of Lugh, whioh had been occupied by Captain Bat- in December, 
1895, bat in this the Italian kvernmcmt found i h l f  f o r d  to acqu im (September, 
1897). Since then, however, claims have rqwstedly been dvanced to Italian 
powmaion of Lugh, being jnntified apparently on the ground that since the limita 
of Abyminir in 1891, M indioated by Maelik in a letter to the Pow- did not 
sxtend to Lngb, the 1897 frontier mwt be regvded merely re the boundary-1'me 
between Italian territory and debatable ground. Signor Tittoni announced that 

Mr. Muff does not appear to ditingninh an earlier and later period of ~ukidence, 
, u h u  been done by Q e m n  o b r r e n  further wuth (of. J m a l ,  vol. 81, p. 218). 
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Menelik was willing to dboum the definition of a frontier which would include 
Lugh within the Italian zone, but that he demanded pecuniary compenmtion for  
the abandonment of hie o h  On this bmia a settlement has now k e n  aman@. 
Subject to the approd of the Italian Parliament, a convention concluded cm 
May 16 by the Italian repmcmtstire at Adie Abeba with the Emperor Mmedik 
fixes the etarting-point of the frontier on the Juba river at Dolo, nome dietrrncs 
above Lugh. From Dolo, whioh in situated at the confluence of tho Dawn river 
and the Qanabe Darih, the frontier in carried to the' Webi Shebeli, where ,it  job, 
and follows to the frontier of Briti~h Somalhd,  the line laid down in the 1897 
arrangement. The name oonvention fires the frontier of the Danakil country in 
Eritres at a dintance of 60 kilometree from the mast, while provision ie made for 
the payment by Italy to Abyssinia of an indemnity of 3,000,000 lire (E120,W). 

The Dedowtion of Borth Central Afri08.-The queation whether the 
northern interior of Africa, espwially the Sahara and neighbowing prta of the 
Budan under French domination, ie undergoing a proc& of d40cation at 
the present day, in d i d  by M. J. Lahrche in a paper printed in the Bulbti- 
of the ~ U s s  Chopphia l  Bociety (voL 81,1907, pp. 149-186). The author, 
whose remarkn are generally judiofons and dieorimhting, points out what a huge 
body of data in required before we can be in a position to give a definite answer to 
thequestion, and Lows what divergent vim have been put forward by diffmnt 
observers, who have none the lean had precimly the mme fmtn before them ; thia 
being due no doubt in part to Werencas of temperament or point of view. Thos 
the confldent statementa of Lenfant and others regarding the drying up of Ldse 
Chad ere oppoeed by facts adduced by equally careful observer& Diacaesing the 
ceueee put forward to ecconnt for the eristence of the deeert, M.. 6 . 0  reguQ 
the explanation of Schirmer, baaed on the +me of the winds, aa decidedly pm- 
bable, thongh the conditions may, he considers, be more complicated than those 
sketched by that writer. An regarda aeconduy causee, he laye more strwn t h m  
seems justified on the effect of former rainfall in reducing the relief, and burying 
the eurfaae under the resulting d&b, thus both destroying vegetation and causing 
the drainage to take place beneath the surfkce. For no reanon is given why the 
proceee of denubtion should, other thing being equal, operate more fomibly in 
the Sahara than elmwhere Among other secondarf&usei the diqpniced con- 
dition of the inhabitenta may be in some measuro socountable. M. Loheohe 
believes that conditionn have changed for the worse sinoe Roman timea, though 
possibly not more than hes been the case in southern Europe. On the whole, he 
conaidera that the &p do not justify belief in a ddoc.tion at the 
present day, though certain regions (ench, e.g., ae the k i n  of the Igharghu) have 
in the paat euffered in an e sp ia l  degree, while others have to a great extent 
escaped the ddcarting iduencea The opiniona quoted by the writer ahow how far 
we etii are from arriving at a unanimous verdict rsgrrding the gsnarl o h t u  
of the Sahara an a whole. This is no doubt due to the great local differanas 
which prevail. The recent work of M. Gautier and others haa supplied a useful 
warning against too hasty generalition regarding the dmr t  c h h r  of the 
region as a whole, but there may be equal danger of a too decided reaotim of 
opinion, bassd on obeervatiom in a few favoured locelities. On the whole, there 
seem little reeeon to modify the opinion that vast a r m  of real dewrt exist, bmkm 
here and there by regions with more favoursble oohditions of relief. 

The Dhovery of the Uba@.-The credit juetly due to the late Mr. 
Qmnfell for the discovery of thin river having not always been sesigned to him in 
Belgium, Sir Harry Johneton has addressed a letter on the eubject to the Afwve 
msnt G&graphique, in which it was printed on May 3 (No. 18, 1908), with- 
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appreciatory remarb by the editor. Mr. Cfmfell's jonrnals and notes (placed in Sir 
H. Johneton's hande for the purpoees of the memoir on which the latter haa been 
for some time engag+) show that the &at dimvery of the mouth of the river waa 
made in February, 1884, by Mr. Cfrenfell, who revisited the conflncmce in company 
with Mr. Comber in July of the name year, making his fimt ancent in the following 
Octobar. The oonfluenaewaa viaited by the Congo State o 5 m ,  Captain Hanmne, 
two months after i b  k t  discovery. Sii H. Johnston aho makes the excellent 
suggestion that Qrenfell's name ahall be wmmemorated by being given to the hlls 
of the Mobangi between Zongo and Mokoangai, and urges that the namea of 
Schwefnfurth, Junker, and others rhould be similarly oommernorated. Without 
any desire to detract from the value of Mr. Qrenfell's services, it may be pointed 
out that the Ubengi m s  to have bsen hard  of, if not seen, by Stanley on his 
k t  dcecent of the river, hie map in 'Through the Dark Continent' ahowing the 

I river Kunya aa probably exiathg in the poeition of the mouth of the Ub.ngi, a 
I little above a rooky point which componde well with tht of Ngombe. His name 
I Kunya, too, is reproduced in Nkunja, the 6rat French poet estrblied on the lower 

Ubangi. The name Ubangi wan applied by him to a large district went of the 
! main river. 
I Dr. Pii&'r Expedition to South Afriaa.-On his wry into the interior of 
I South-Weat Africa (Jounurl, vol. 80, p. 334), Dr. P h h  paid some attention. to the 

qumtion of the geographical conditions &eating the growth of the Welwitudia in 
the Narnib desert, and the d t e  of him obeervations have been communicated to 
the Vienna Academy of Scienoes. An wan shown on the kt&-map ~ m p m y -  
ing Mr. Pearson's account of his reoent journey, printed last yeur in the Kaw 
Bdetin (ct Jwrnal, March, 1908, p. 336), the occurrence of the WdwiWia 

I 

within the Utuman territory eeerrm to be now limited to a tract on the lower 
Swakop and Khan rivers, m&euring not more than 25 miles in ite greatat length. 
One of the etrrtions on the Windhuk railway situated within this tract haa received 
i b  name from the plant, and it wee hither that Dr. Pikh proceeded for the study of 
the plant. He foynd that many of the specimene had suffered much from the 
ravages of locnstu, which had oommitted a surprieing amount of damage, consider- 
ing the toughrrm of the leaves. No doubt on thie ~ooount, some of the planb 
showed no n i p  of flowering. Many of the speoimens wen, growing in the alight 
runneb made by running wabr, but Dr. P h h  thinks that thb is not due to the 
greater amount of mobhure present in these (the flow of water being so rare an owur- 
rence), but to the fact that the d s  which fall here 5 d  it easier than elsewhere 
to 'push down their tapmote into the submil. Attsmpb to. obtain complete 
~peoirnens were rendered difficult by the great depth to which the roob penetrate, 
and the hard (sometimes rocky) nature of the ground. Experiments at tram- 
planting specimens oeem to have entirely failed so far, though reeds hare ~ m ~ l l y  
gerrnineted. An a rule the plants grew with the upper part of their rtems (which 
had an average diameter of 2 to 3 feet) raissd above the muface, tbongh they were 
sometimes covered with eand up to their Ieavw. Although Dr. Piroh oboe.rved fliea 
about the male flowean, theae did not seem to vimt the female plan& and he think8 
that the pollen ia trmeparted by the agency of the wind, a light breese from the 
south-west being found to blow daily about midday d r h g  hie shy. Writing in 
Januruy, the traveller w u n w d  his intention of an early start for the 
interior by way of bbabis  and Rietfontein. 

The Comoro Ialends attaohed to Xrdagssopr.-By a deoree dated April 9, 
1908, the government hitherto known an that of Maydte and Dependencim (which 
has e m b d  the whole Comoro group) has been placed under the supreme muthority 
of the Governor-Cfeneral of Madagmat, while retaining ita admiiistrative and 
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financial autonomy under a functionary appointed from the general colonid 
service. 

Xohan Canyon, Hamilton Eiver, Labrador.-By a d ~ i e i o n  of the 
Ueographic B a r d  of Cansds, the canyon below the Grand falls of Hamilton riva 
hsa been named " McLeen," in honour of John McLean, an officer of the Hudson 
Bay Oo., who dimrered the falls end oanyon in 1839, and gave a vivid description 
of them in h b  book entitled 'Notes of Twenty-five Yeare' Servioe in the Hudson'r 
Bay Temtory' (vol. !4, p. 76). A note on Mr. H. Cf. Bryant's visit to the fib 
appeared in the P d i n g a  R. (?.is., vol. 1% p 49. 

Qeographioal Inflaenoer in the X w  of Hew Jersey.-New Jemy 
is a state of paradoxes and c o n h t a  South Jersey, or three-fifths of the state, 
is ooestal plain, low, m d y ,  thickly peopled. Half of North Jeney ia thin-ded 
and largely " forested." Yet in the value of its farm-amps p r  sore, New Jersey 
taken the lead of all the ataten. For 260 milw its & has no commeroial harbour, 
yet New Jereey ranks among the foremoet induatriol states. Endowed very poorly 
with raw material, minerals, and water-power, its a p i t d  invested in manuhcturing 
fir e x d s  that invested fifty y e ~ l  ago in the whole of the United Statea Yielding 
not an ounce of copper ore, nor of coal to smelt it, the stab's first manufacturing 
industry is copper-smelting. Yielding not a drop of petroleum, its petroleum- 
refining in a prominent industry. Within a few milee of one another may bs 
admired on one hand Lakewood's eumptnons hoteb, and on the other the unpsinted 
oabii  of barefooted mupants. CI& by the feverish enterprise and oapitsl of 
New York city stretches the pine belt, the haunt of huckleberrypickera. An article 
by R. H. Whitbeck in the J w r n d  of Geogtqhy (vol. 6, No. 6) shows how tor 
theee and other etrihing contrasts are due to the state's position in the neighbonr- 
hood of a dense and wealthy urban population. The commercial incapacity of the 
oosst constitutes its peculiar qualification aa a hotel resort for the great centres of 
wealth in its neighbourhood. Their demand, again, for producta freah h m  farm 
and dairy haa evoked a "garden state," out of a land very poorly provided rgri- 
culturally. The value to the state of its proximity to New York City in indicated 
by the fact that seventy per cent. of ita manuhturing oepital is engrossed i n  plants 
close to New Pork-some on the water front, all of them close to the great owl- 
carrying railways. A striking example of the infiuenoe of topography in to be secm 
in the r6& played by Fit mountain, though lees than 400 feet high, in eeparatiog 
a swarming metropolitan population on the one side from a spurn b i n g  popula- 
tion on the other. Summing up, the writer holds that the material growth of New 
Jersey is due, h t  and foremost, to its position between two greet stateq two great 
cities, and two great harbours. 

The Lower Courm of the Pilcomayo,-In the Buenoe Airen Btutuiurd for 
February 21 appears the summary of a report by two young Bwina-Argentineq 
brothers named Adalberto and Arnaldo Schmied, deecribiig the multa of expedi- 
tions in 1906 and 1907 to the swamp of the l'ilcompyo, eouth of the 24th parallel. 
In his survey of the river from its junction with the Paraguay up to 2P aouth, the 
Norwegian engineer, Mr. Gunnu Lange, only skirted this great tract of swampy 
country on its western side ; and the German engineer, Mr. W. Herrmann, coming 
from the north, stopped short in his explorations at  the entrance to the mumps 
(see Joumat, vol. 20, p. 461). owing-to its m d y  cherscter the country is 
difficult of examination, but the brothem Schmied claim that they have solved it8 
hydrographicel problems, and determined the true oourm of the Pilcomayo through 
the ewsmpn. Thin is still a matter of intereat in the frontier dationa between the 
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Argentine Republic and Paraguy. Be now repre#mfed, the rivemystem-eouth 
of the 24th pnrallel diffen materially from ita generally m p t e d  character. I t  
a p p s ~ l  that there are three main bnnchctithe Rio Confm, flowing into the 
Par~guay river a little below Villa Hayea, end what in the p m t  report are d e d  
the northern and southern arm8 of the Pilwmayo, uniting at Laa J u n b  just north 
of the 25th paralld, and thence flowing along the well- known amroe, agreed upon 
M the prinoipl channel of the Pilcomayo, into the Pamgury river below Asuncion. 
The watero brought down by the Pilcomayo to Lake Chsjg at the head of the 
marshea, were found to flow together till divided by r strip of high land. At the 
point of bifurcation a deep, narrow charnel led to the left to the ditches of the: Rio 
Confuso, while the larger volume of water flowed on into the eauthm arm of the 
Pilcomayo. On a rough sk&-map repen t ing  the resultn of theae explorations 
the northern arm of the Piloomayo, flowing between the southern arm and the Rio 
Confm, is shown an a much &er stream than either of the other two, and the 
opinion i s ' e x p r e d  in the report tlut it is mainly fed from the rainfall of the 
merah. The channel wnr~ectiig Lake Ohaja with the muthern arm of the Pilco- 
mayo in in p h  somewhst ill defined and choked with rueher, but it ie regarded 
by the brotherr, Schmeid ae unmbtakably the natural wume of the Pilcomayo, and 
they believe that by clearing away the rushee much of the wantage of waten in 
the m d l a n d e  would be mved snd a practicable if provisional waterway would be 
eatabliahed, opening up a new line of communications with the southern provinca 
of Bolivia The r tmm designated the muthern arm of the Pilwmiyq end identi- 
fled by the Argentine explorers sa the main branch of the river, a p p s ~ l  to be tlut 
shown by Btieler M the Rio del Imtituto Geo,gaphico. Stieler, however, though 
showing it aa a eouthem (or weetern) loop, makes the northern (or emtern) loop 
the main river and the frontier between the Argentine hpublic and Paraguay; w 
that if the brothers f3chrni.d are correct, their report is of wnaiderable importantx 

The Binth International Oeographioal Congress-A ' Limet den Excur- 
sions' h a  been isrued in connection with the approwhing Congrea~ r t  h a ,  
applying not only the programmes of the excnreionq but an instructive commentary 
on the ecientibc l e ~ o n s  to be gained from them. I t  may be obtained, at the price 
of. 1.60 fr., from Prof. E. Chaix, 28 Avenue du Mail, Geneva. Thoee wbhing to take 
part in the excumions are reldinded that the lateat date on whioh applicatiom can 
be m i v e d  t July 1. This rpp lh  to the excuruiom after the meeting, the kt& 
date for thorn preoeding it being June 1. 

COIWM, of Oownogmphy at Begen-We are infonned that a mum of 
inatmotion in Ocamography, embracing the varioun brenches of the subject, will 
again be held this year at Bergen, between Auguat 10 and October 16, The fee 
charged is rbout S8, and those whhing to attend the course are directed to apply, 
before July 1, to the Oceanographical Institute of the Bergen Mumum. 

Qeographioal Field Bpdy under Prof. Dovia-Prof. Davis rnnouncer his 
intention of spending June and the greater part of July of this year in northern 
Italy and the Alps, studying certain geographical problem. Among the dhtrioh 
which it t proposed to visit the following are mentioned : The north-arekm foot 
hiUe of the Apenniner noar Ancone; the non-gladited valleys of the north-& 
Apennincw near Feema; the basin of Florence; portim of the Mediterranean 
cosat; wiioua parta of the Po baain; and various types of valleys in the I t d a n  
and French A I ~  and the Cevennea. In each caae the lessons to be learnt mgnrd- 
ing the evolution and physical relations of the exiating surface form will be 



studied. Prof. Davis would be pleaaed to have associated with him a number of 
advanced students, already eomewhat practised in field study. The party may be 
joined and left a t  any time, aa desired, esch member making hi8 own travelling 
annngemente, and paying his own expenses, although, while the party is together, 
i t  is expected that plans will be d e  in common. A general reunion in proposed, 
about July 18, in or near Orenoble, for the presentation and dieowsion of the 
various studies. Prof. Davis may be addressed c/o Keeten & Co., Turin, un t i l  
June 30. A statement of qualifications or letter of introduction should be aent 
to him by thoee deniroua of joining the party. 

Leotarehip in Geography at Qlargow Univmitp.-We are p l d  to 
learn that the Court of Glasgow University has decided to establish a lectureship 
in geography, thus adding another to the encouraging signs of tho interwt which 
the subjebt is now attrPatiug in educational circles. 

The Oxiord #ohm1 of Geography.-Mr. II. 0. Beckit, rA., Bdio l  College, 
haa been appointed amtistant to the Reader in Geography a t  Oxford far the year 
1908-9. lib. Beckit has been misting Dr. A. Strahan, F.B.~., in the work of the 
River Investigation Committee in the Exe baain. 

OBITUARY. 

Colonel A. W. Baird, BE., C.S.I., F.BS., and 
Colonel E P. Blair, BE 

QUI~KLY following in the footatepa of Sir Richard Struchey, two of his brother 
officera in the Royal Engineers, members of the Royal Geographical Wietp,  have 
aleo paaeed a c r w  the borderland which separates the known from the p t  
unknown. 

First to croee wee Colonel A. W. Baird, who did on April 2. Colonel Baird 
served moat of his time in India, where, ns a member of the scientific branoh of the 
Survey Department, he was one of the firat to investigate the problems of tidal 
movement, and to reduce to a system the complicated series of observations which 
were necaeesry in order to determine tidal acaotlon, and to mlve the intricate 
problems surrounding mean sea-level. Under hi gnidance as executive ofloer, 
stations of observation were founded on Asiatic shores from the Bay of B e n d  to 
the Mediterranean, and a system of registration inaugurated which furniahw the 
mess of data on which we base predictions. Colonel Baird hed, a t  lead, the 
satiefsction of w i n g  tidal observation recognized es a most important h a h  
of the ecientific investigatio~ undertaken by the Survey of India To d m b l e  
mathematioal ability he added the gift of conecientious thoroughnew in every 
detail of hi work, and he well earned the distinction conferred on him when he 
was elected to a fellownhip of the Royal b i e t y .  During the later y e m  of his 
Indian DBPBBT he held the important p t  of m i n b m t e r  in Calcutta, and his 
services in that capacity earned him the diitinotion of Companionship of the StPr 
of India, and the direct and formal recognition of the Government. 

After more than thirty-seven yerus of active work, dating from his fimt 
wmmhion in Deoemlmr, 1861, Colonel Baird retired to his pretty Scotch home, 
near Elgin, and there he oontinued to take n keen and lively intereat in all around 
him until deolining health werned him of the necessity for red. He died very 
suddenly whilst under medical advice in London. 

Colonel H. F. Blair belonged to the earlier school of Addimombe, and, ltke 
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Btraohey, wae a member of that distinguished body of public ~rvante- the Bengal 
Engineem-under the old company's rigime. " Tooney " Blair may be aaid to have ' 

made hb mark from the very commencement of his oareer. Bleesed with a sound 
physique and uhng vitality, he was always to the front in any college enterprim. 
He obtained hie cornmimion in June+ 1866, and his first active servioe in India waa 
in the Ambeyla oampaign, where he diitinguished himself by an alxnoet too 
prominent aotivity in face of the enemy. Probably few men on the Indian 
frontier had such an intimate knowledge of the tribea-people of the Afridi border, 
or mado nu& exoellent une. of them. Under Blair, the Zakka Khel were a h d -  
working and peaceable folk, who made roads and dug ditchea with all the fervour 
of reformed nawiea. 

I t  wes hie remnrkable penonality (M i t  wae with Sir Robert Bandeman or 8u 
Jamea Browne) which won him, not merely the mpect, but the implicit obedience 
of all them unruly border people. During the Afghan war of 1878-80, he 
soldiered with the K h n i k  force, and it wnn then that his exoeptional capacity 
for rapid field engineering proved m practically valuable. . He retired Boon after 
the war in 1883, and lived chiefly in London, where h b  keen intellect and sound 
technical ability have ever been at  the service of the public in municipl and civil 
administrative work-ren after the terrible amiotion of blindness had befallen 
him. Thm, perhap, in the darknea of his daily life, was his c o u q e  and 
renolution most severely Med. Yet they never failed him. His home was still 
the home of his many frontier friends, and hie cheery welwme was for them dl .  
Alwaye k d y  interested in geographical enterprise, it almost aeamed as if the 
map of the world m u  graven on his memory ; so that men, discueaing with him the 
prospects of the world's new ways, forgot that they were talking to one who could 
no longer Bee. Undistinguished by sters and ribbons, it  may well be doubted 
whether any h e r  mldier ever trod the rocky soil of the Indian frontier than 
Henry Francis Blair. He died on April 16, at the age of 71. 

T. H. H. 

CORRESPONDENCE. 
The rapping of Lake Chad. 

ME. Boyd Alexander, in his book pub1 iahed in 1907, 'From the Niger to the 
Nile,' puts forward the following claim : "To sum up a8 shortly aa possible the 
~cientific resulta of the expedition. . . . Secondly, the exploration and mapping 
of Lake Chad, which has coneiderably altered the idea previouely held of that 
region, and hss made the lake into two." 

Sir Harry Johnston, in his review of Mr. Alexander's work in the Ueographicrrl 
J o u d  of February, 1908, writes, "Barth and Nachtigal added somewhat to 
our knowledge of the oountriea round this sheet of water, but m far ae actual 
survey work went, it was never entitled to more than a dotted outline until this 
last expedition undartaken by the two Alexandere and their companions, Gosling 
and T a l k "  

In the Qeogruphioal Journd -for March, 1908, A. K. givea a brief account 
of the eourcea of our information with ~egard to Lake Chad, pointing out that 

it  in to the French oficere that we owe, a lmo~t  entirely, our prewnt knowledge." 
The statement of A. K appeara to the premnt writer to be strictly awurate. 

I t  is not poeeible to allow the justice of the claim made by Mr. Alexander and 
supported by Sir Harry Johnstm. - - -  - 

* Vol. 8, pp. 375, 376. 



I must ask leave to quote a portion of an article by M. Andre Meyrenil In the 
March number of the Bulletin du Cmiti ch PAfrqrce Franpcsisc, in which referenc~ 
is made to Sir Harry Johneton'e remark quoted above; " E n  tout oag pour Y. 
Johnston, le principal r6sultat dm efforta de ees vaillanta oompatriofee rbiderait 
dam l'itude qu'ile ont faite du Tchad qui ne fut, ajoute-til, jamais repr6iwnt.6 par 
autre c h m  qu'un pointill6 juequ'8 l e u  a m v k  sur ees bordg 

"I1 eet B p i n e  bwoii devant lee lectern du Bulktin de relever ce qu'il y r 
d'inexact dam une pareille affirmation. I1 n'wt podble, en d e t ,  de lm formnler 
qu'8 la condition d'onblier compldtement lea traraux pourtont d nombreux et d 
oompleta de nos o5ciere et de nos fonotionnaires du Chari. Comment ne s'6tonncwait- 
on p s  de constater qu'un Bcrivain ausei avis6 que M. Johnston ignors que depuk 
qne Gentil fit flotter sur le Tchad le premier b a h u  B vapeur en 1897, j q u ' 8  
l'apprition de la belle carte du Capitaine Tilho, en 1906, dam la Gdogrcphie, il 
ne a'& pour ainsi dire pee peee6 une annee oh n'ait 6t6 publik dans 1m mss 
f m &  quelque 6tude nnr li ha famew. . . . ." 

If any one questions the fwta that not only were the French the first to make 
a eatinfactory map of Lake Ched, but that they did it  with a thoroughness and an 
amwscy which relegate all other mapping of the lake, which hes been hitherto 
carried out, to a seoondary position, he should read Captain Tilho'e article on the 
exploration of Lake Chad in La GLographis of March, 1906, md study the 
excellent map which eocompaniee that article. 

A. K!s note elicited from Sir Harry Johnston m d  Mr. Aleslurdm letbra which 
appeared in the April k u e  of the Geographical Journal. I hope that the former 
will forgive me if I aay that a clear inference to be drawn from his letter in that 
up to the time of writing i t  he had not men the above-quoted number of La 
Gdogmphie. 

C. F. Cuwur. 

NOTE.-Mr. Alexander reminde us that three latitudes were taken by Mr. 
Talbot in the northern portion of the lake, and mentione "the estronomial 
determining of the position of Kaddai" The latter expreeeion would seem to 
include the determination of longitude, but this is not mentioned in the note on 
his mnp. For the construotion of the French map, showing the state of Chad at 
the end of April, 1904, thirteen positions on or near the shore of the lake wen 
fixed in latitude, the longitudes of four of these were determined by oreu l ta t io~  
and of nine by transport of ohronometera. Mr. Alexander adjusted hie traverses 
on four of these positione determined by Captain Tilho, and has acknowledged tile 
fact on hie map An ineet to Mr. Alexander's map shows the g1 shore-line formerly 
determined," and the outline of this appears to be based on Captain !Blhoye map of 
1906, which is of a far more detailed character than that of Mr. Alexander. 

my l6, lsoS.  
May I a& Major Close to refer to the War Office Map, October, 1905, Qeneral 

Staff, No. 2077, on which our "additional route," to use A. K!e dewriptian, in 
the northern half of the lake appeara for the first time? If Major Clom will study 
the a route" carefully, he will see that it  follows a showline determined by my 
which greatly reduces the previously accepted size of the northern portion. Mom 
over, our o k a t i o n s  proved that the lake is divided into two, and my statement 
to that effect wan published in the ~ e o p p h i w l  JounraZ of November, 1905. 

The altered idea of the lake shown by the French in their map, published 
in La G m p h i e ,  March, 1906, gom a good way to bear me out, though they 
do not completely separate the two parts, but show a paaeage between. 
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I still hold to my ntatement that the lake in divided into two, and in view 
of this tsct and of the alteration made by ue in the north-eaatern shore-line, I oee 
no reason why I should depart from my words which d d  that the work of our 
expedition “bee coneiderably altered the idea previously held of the region, and has 
made the lake into two." 

I am not so ill content that Major Close ehould keep la A. K." company ; while I 
am proud to know that the honour whiah the Royal Geographiml society ia giving 
this year in recognition of the work of our expedition, is identified by that body 
with our record on Lake Chad. 

Kaddai wan longitudinally determind by sextant obrervatione. 
BOYD ALEXAHDER. 

!l%e Buertion of Xr. Johnran's High Camp. 
In some remarks in the March G a y r a p h i d  Journal, p. 346, under the title 

i of ltMr. Johnwn'a h c e n t  of E 61," Dr. Longntaff says a statement of mine, made 
in reply to an incorrect statement of his in the Journal of January, 1908, "ought 

r not to pasa unnoticed." 
I would call Dr. Longetaffs atbntion to the desirability, when criticicing the 

statements of others, of defining his own position with more pnrciaion than he has 
done in thii case. On p. 41 of the GrwgraphicaZ Joumcrl of January, 1908, he 
etatee, as he has elsewhere stated, that Mr. Johnson l1 spent a night at over 

I 22,000 feet in the Kuen Lun when surveying beyond the Changchenrno in 
I 1864." It wan to thin statement that the paeaage criticized referred, which was 

intended to show the improbability of a high camp, such as Dr. Longataff alleges, 
having been made in thin region or dietrict. 

On p. 345 of the March Jowrnul, Dr. Longstaff again nays, "Johneon's high 
camp waa made in 1864, on his way to the Yarkand road from the neighbourhood of 
the Shayok river," and adds that "he ascended E 61 many miles to the mt in 
1865.n I t  will be noted that E 61 stande in the region in which Dr. Longeteff 
eaye the high camp wan made in 1864. To this second stetememt the passage 
criticized did not refer, 

To which of these statemmtr in one to undemtand that Dr. Longst& adheres 3 
The two regime mentioned are, an he points out, a conside?ble distance apart, and 
quite different in character, the latter b e i i  far more inacceseible, and its mountains 
higher. I t  is evident that Mr. Johnron could not hsve made the high camp in 
both regions at  the aame time. 

Now, the only thing connected with Mr. Johnson's explorations that my paper 
concerned itaelf with was the question whether Mr. Johneon claimed to have w p e d  
at  over 22,000 feet, and, if so, where this claim is recorded. Dr. Longst& m r t e  
aa a fact that he camped a t  this altitude, and gives several reference4 presumebly 
in support of this ~esertion, in three of which, containing sccoanb of Mr. 
Johnson's e.xl)lorationa, I was unable# as I stated, to find any mention of such a 
camp. 

The identity of E 61 with K, or the "Muctagh," and Mr. Johmn's building of 
"masonry platforme" at 21,500 fwt are intereeting items, but they throw no light - 
on the question at  ieeue. 

If I have overlooked Mr. Johnson's atatemeit of hie claim, or if Dr. Longntofl 
thinks I am in e m  in deolining to accept hi own strtement as to the camp in 
q u d o n  without adequate evidence, it ia a simple matter for him to point out 
where Mr. Johlu~m's claim (not that of other persons for him) a n  be found, and 
deacriba the method he employed to determine the altitude of the camp, so that an 
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opinion may be formed as to the correctness of his mnclusion. In  doing thin it is 
not neceaeary to cite any of his collateral achievements 

WILLIAM HURTER WOBKMAN. 
Lucknow, March 31,1908. 

Surface Fonnr in Western South bmerioa. 
Northwood, btiddlesex, April 20, 1908. 

In the April Journal appesrs mme interesting matter relative to snow-formatiom, 
or sieve pmitsate, a h  md-dunee. The west side of South America offe* 
especially in Peru-an exceptionally interesting field for the obwrvanw of desert  
and mountain phenomena, eepcially those induced by reolian action m d  peadk 
climatic conditions. Be regards the pillar8, or p i t e n k s ,  as they have bwn f.Mi- 
fully termed, they are not confined to mow, but in the foothills of the weatern 
Andine deaert region are to be men in earth, and might be called tZmas p ~ n i l e n t a  
with equal reseon.* I have observed singular pillars of this nature here, generally 
consisting of a tapering cone of mil capped nt the top by a large pebble, or even a 
rook. I have also noted similar but much smaller struotures on the plafau of 
Anahuac, Me&. The surrounding level has, of oouree, been worn down by tbe 
action of wind, sun, and rain (although plvta of these regions are rainleas) ; the 
stone forming a sheltering and coneolidating covering. In the Chilean Andm of 
Tampad there exism in a oertain place some remarkable mice of pillam of earthy 
mud, formed by dieintagrated rock. These strange pillars, which look like group 
of statuary, often are of 10 to 30 feet in height, formed of material impregnated 
with sulphate of lime. During the day and under the heat of the eun they become 
wft and with a muddy-appearing surface, but a t  night become exceedingly hud, 
like frozen mud-the effect of temperature upon the mlphnte of lime which they 
contain. The elevation is more than 14,000 feet. In the Peruvian Andes very 
remarkable gravel and conglomerate pillar6 are encountered at  high elevations of 
the most weird forma, also due in some oases to action brought about by mineral 
impregnation. 

A word an to aand-dunw. The o w t  plains of Peru and Northern Chile 
form an abeolutely rainlese region, and here mlian action plays atrange 
p& with the fine drifting and.  I have o h r v e d  the singular &noq or 
travelling cremntsheped dunes, here in a moat perfect form, especially near 
Caman4 and on the deserts west of Arequipa. I made careful observations of some 
of them dunes, with measuremen&, but a t  the moment have not my notebook a t  
hand. I observed an army " of hundreds of them in their slow movement acroas 
the plain. Of course, the movement is not visible without cloae obnervation, aad 
depends upon the force of the wind It might amount to 1 or 2 feet in an hour 
when the breece blows briskly. On the sea verge I observed them being " born " ; 
that is, they evolved out of a bank of ,fine dry nand, took their characteristic 
crescent form on a h t  upper beacb, and were strung out away inland, all of 
similar shape and proportion, but of varying sizes. The mlian ripple8 on their 
backs-which, of couree, is the mum of movement by the conetent-changing of 
place of the particlea-reminded me of the quivering of the skin of an animaL I 
have spoken of these duoes and the region generally in a recent book-the 'Andes 
and the Amazon! 

C. R E ~ I N A L D  ENOCK. 

* The parallelism between the penitenter and the well-known earth-pymmidn ha* 
slw been suggeeted by Dr. 8. Qiinthsr (cf. Jounwl, vol. 96, p. 91). 
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MEETINGS OF THE ROYAL GEOGRAPHICAL SOCIETY, 
SESSION 1907-1 908. 

Twe2fth Meeting, April 13, 1908. The Right Hon. Sir G ~ R Q E  T.  
QOLDIE, K.c.M.Q., D.c.L., LL.D., F.R.B., President, in the Chair. 

EL~oN.-George  Bailey Beak, M.A. ; Rev. J a w  Redgate Brown; Haigh 
Clapham ; Nugent M d d  Chugher; Litt(t.-Colonel H. 8. Dam&; Rev. I 7 1 m  
Dauis ; George Victor Septirnus D w n ;  Major the Hon. Algemon Hanbury- 
nacsy, R.H.G., C.M.G. ; Otto Honigman ; Leonard Vdlana Lees ; George Lynch ; 
Captain J. H. Mdhews (6th Fu~iliers); James William Miller, M.A.; Lieut. 
Henry Gibbon Moore, R.G.A.; Lord William Percy; John S. du P l ~ ~ s i s ;  Josl 
Bat io H i m -  Groot ; Cowper Frederick Wollaston Rodfort ; Thoma Frank 
Southam, M.D. ; U u t .  W. R. Thompm, R.G.A. ; Francisw Jod Umctio; 
John Bastcr Wylea. 

Dr. A. V. Grigwint, for many ywrs Secretay Ruasion Geographical Sbciety; 
Prof. Dr. G. Hcllmann, Direelor Royal Metcorologicd Institute, President Berlin 
Geographicd Society. 

The paper read wu, :- , 

"Explorations on and around Price Charles Foreland, Spitsbergen." By Dr. 
W .  S. Bruce. 

Thirteenth Meeting, May 11, 1908. -The R i g h t  Hon. Sir QEOBQE T. 
GOLDIE, K.c.M.Q., D.c.L., &D., F.E.~., Preeident, in the Ohair. 

E m ~ o ~ ~ . - h € a t t h e w  Cameron Blair ; l ~ o r k n  FerGtw Brarrder ; George 
W. H. Burton ; Peter Henry Clutterbuck; Robert Gordon Finlayson ; Frederick 
Beckla Gall ; Rev. William Gilchrwt ; G i d m  Gledhill ;, Q m g e  Horn Lloyd, 
M.A. ; William Clemmts Logan ; E d w r d  French Southan Newman ; Edmund 
R. Newman ; Captub Fforde Swright (Drag- Guards) ; Jose Bebccstiao Guil- 
M n c  Leuo dc Mullet e S o w a  

The paper read W M  :- 
"Geographical Conditions and Railway Construction in the Balkan Penineula." 

By Noel E. Buxton. 

GEOGRAPHICAL LITERATURE OF THE MONTH. 

By JlDWARD -WOOD, MA. ,  Liliradan, R.a.8. 

The fOUoa$ abbrakttonr of noma .nd the djeotiva derlwd fmm them am 
employ to indiab the muroe of utioler trom other publiodonh Q q p h i a d  
nsmerueu.Illlerritteainrrm:- 
No. V1.-JUNE, 1908. 3 A 
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A. = Academy, Ademie,  Ahulwnb. 
Abh. = Abhendlnngen. 
A n I l . = ~ , ~ e E , ~  
B = Bulletin, Bollettinq Boldh 
w = aolonfaa 
&m. = Cornmsroa Beview, &me, Birirtr 
O.B. = Cbmpter Rsulrv 
E. = Erdkunde. 
Q. = Qeogm h Gtbpphie,  Q- 
OBI.=-& 
L = Inrtitute, Iamtihtloa , TI. = Tij&ohrift, ThMfL 
Il -h& 
J.';J~& 

V. = Verein. 
i Verh. = Ver&ndluqm. 

Jb. = Jahrbooh. W. = Wieesnrohsff, d amlpoanda 
l ~ k = ~ l i o h u n d k 5 l d g I h h .  i Z. = Zeitsohrift. 
M. = Mtteilangen. , Zap. = Z a p U  

On umunt of the unbigoi of the worda oatow, wrto, e k ,  ths dse of boob in 
t h e M b . l a i . h o . d 4 t h e T e n g t h m d b d t h d & a a r h W b * -  
half-inoh. ThedredtheJanrdirlO~Bf. 

A~tianoithomrbintbL1LtrlllknatiodrLr~hurinthr~J~~' 

mmll 
Parosm-Phytogrogmphy. olknielb 

The land-vegetation of the Fmriiee, with r eoial referenoe to the higher p b t r .  
By C. H. Oatemfeld. (Reprinted from &e Botmny of the Far6f.a.' pert iii.) 
Copenhagen, 1908. 8iw 10 x 64, pp. 865-1026. I U d r d i o n s .  P r d  by tke 
Author. 

Prmob-(loraia& khibler. 
J a h r W  Schwsiur-Alpdub 41 (1905-6) : 244-261; 49 (1906-7) : 291-311. 

In KoRika Von Dr. Wilh. Sohibler. I U w l m t ~ .  
P r s n ~ e - - ~ p l t .  B.B. Lo-. 0 . 8 0  61905) : 87-99. hrthd6. 

Une nouvelle hypothh sur I'origine dn nom de Montpellier. Par Joa Berthelk 
Frsnse-Ebtorioal. J.G., New York 6 (1907) : 113-117. Jeffnron. 

Cemr and the Central Plateau of Franoe. By Mark 8. W. Jefferson. S W - m a p .  
Trooea the influence of geography on Oreesr's oampaigna. 

Franoe-kndw. PantgOr. 
B.S.Q. h. Bwdsaw 87 (1904) : 214-227,242-251,261-271,286-291. 

Ler a l t e r  Bretons et ler Phocdene danr h Landes de la Qsecogne. Par A. de 
Pmniegue. I 

hoe-Plroanuuer. Monrr8l. 
Olosaaire dea nomn topographiquea ler plns uaitds dana le Sad-Eat de la Frsnoe 
et lea Alpea Oooidentalea Par Daniel Monrral. Qrenoble: X. Drevet, [not 
&tad, 19071. ' Biee 9 x 54, pp. 124. Ptfcu 3s. 2d. 

Prance, South-1g.e. B.S. hngusdoa. G. SO (1907) : 115-125. Ikm 
L'habitation h a  lea plsinea litbralea du golfe du Lion. Par Maximilien &me. 
On typeo of homw M lnflnenoed by geographical oonditionr. 

Frroae-Wert (lout. Lo O., B.S.0. Paris 16 (1907): 309-314. ' O h t .  
Bdoonb can d'e'rwion ow lea &tea dn Poiton et de la Saintonge. Par Etienne 
Clouzot. Blrekh-map. 

Qsrmaay-Bsvrrh-Dmnbe. Pefurmanns M. 6s (1907) : 280-284. Butk 
Die Veroickemg der Donan im Bchwabimhen Jura. Von Dr. Chr. G. Bar& 
Slretoh-map,. 

(brmrsy-Bremen. Deuf~hu 0 .  B1iit.k 80 (1907): 78-131. Banerr  
Der brcmisoho Binnenverkehr in der Zeit dea groesen Fraohtfubmerkr. Yon 
Friedrioh Ranen. Map. 
DeaL prinoipally with tho road tratfic in the early part of the nineteenth century. 

Germany-PrPd.. M e l d  2.81 (1907) : 289-295. Ilohnbert. 
Ueber den figlichen Warmegang im Paorsteinor See. Von J. Schubert. Map 
ond Diagram. 



Qsrnun y-Bhine. J.R. Artillery M (1903) : 487-502. 
The Rhino. By T. Miller Maguire. 

1I.ePire. 

Treab of the Blaine in itn relations with hnman activitiee. 
Qsrmany- W e .  111.0. Gw. J m  % (1907) : 1-23. Engel. 

Die hhi5ahr t  der S d e  nnd die h i e h u n g e n  dcs Klimaa zu demlben. Von 
Dr. Eugen EngcL Dhqram. 

See ants, p. 671. 
hrnuny-llhippbg. lhwbhs G. Blfifter SO (1907) : 45-54. Lindemann. 

Der A n f d w n n g  der dentachen BeewhiEahrt durch Dampferbetrieb. Yon Dr. M. 
Lindeman. 

-y-Th-. M.G. Qea. Jmur % (1907) : 2441. Qsrbing. 
Die frtihere Awdehnung der W a l h  in Siidwert-Thiiringen. Von Luim Gerbing. 
.wflp. 

Qreeoedmta Petemannr M. 68 (1907) : 269-278. Putroh. 
Dm Alter der Inaelnatur von Lenlrar. Nach des Hauptmann v. Mardea nnoer 
A u f n h e  beleuohtet von Prof. J. Partech. Map. 

Disoa~les the former oonneotion with the mainland. (See Yay number, p. 564.) 
Holknd-- Thimm. 

Dotoh aelf-Qu ht, with phonetic pronunciation. By Ca tain C. A. Thimm. 
2nd editlon. %ondon: E. Yarlborou~h & Co., 1907. &e 74 X 5, pp. 120. 
Prioe %. 6d. Presented by the Publidera. 

Italy. Lathrop. 
Sunny Days in Italy. By Elim Lathrop. London: T. Werner Laurie, [1908]. 
Size 9 x 6, pp. x i i  and 324. Illwtraltonr. Price 108. (iJ. net. l 'mcnfe t l  by tho 
PublWer. 

Italy-Handbook. Baedeker. 
Southern Italy and Sicily, with excureions to Malta, Sardinia, Tunia. and Corfn. 
Handbook for travellem by Karl Baedeker. 15th eation. Leipzig (London: 
Dulau & h.), 1908. Size 64 x 4, pp. liv. and 488. M a p  and Pkan~. Prim &. 

. I'm copies, prersnlcd by the Editor and Publisherr. 
Italy-Borne. Young. 

I C" Mnrrsy's"] Handbook for Rome and the Cam agnn. Edited by Norwood 
Young. 17th edition. London: E. Stanford, 1908. k z c  7 x 44, pp. xii., 526, and 
172. M a p  and P l a ~ .  Pr&m 108. Prercnted by the Publirher. 
Thia edition lm been completely reviecd and in part rewritten. 

I X d t e m r u r n .  FLoher. 
Yittelmeerbilder: gwsrnmelte Abhandlungen znr Kunde der Yittelmwrlider. 
Von Dr. Theotald Finoher. Nene Folge. Leipig, eto.: B. Q. Teubner, 1908. 
Size 81 x 54, pp. iv. and 4'24. Skstch-mape. Prim 6m. PreMJed by the Publbher. 
A eecond aeries of rtudier on the geography of the Mediterranean countries. 

Rhino. Ylckhder. 
The RMne : its valley and history. By H. J. nlackinder. ~ ~ n d o n :  Chatb  & 
Windns, 1908. Size Bb x 6, pp. 226. M a p  and I N w t m t i o ~ .  Prim 201. neL 
P r e ~ n b d  by the P u b l i s h .  

Buuia-lt. Paarbrug.  Oribopdoff. 
B.A. Imp. Sc., Sf. Peleraburg BS (1905) : 196204. 

Ler inondations de 8t. Peterebourg, et quelquee traits caracUristiqner dea inonda- 
tions de 1824,1822 et 1777. Per 8. Griboi6dov. Map and Diogramo. [In R d a n , ]  

Bwiteorland-Beur B d n .  - 
HBgime den eanr en Ruioae. B w i n  de la Henm depuis ee4 rouroes jorqu'i 1'Anr. 
Ire partie et 2. partie, 2. moitM. ExOnte' et  publid par le Bureau hydro- 
metrique fddeal. Bern, 1903-1905. Size 15 x 10, pp. (part 1) 10; (part 8, ii.) 66. 
Platu, SeolioM, and Illwtralim. 

Ilwitaerlmd-Bhine Buin. -- 
Regime des eanx en S u h e .  Basein du Rhin depnia see sources juqu ' i  l'cm- 
bouchure do la Tamina. 2' et 3 O  g r t i c a  et In Bupplemcnt [in 1 vol.], pp. 8 ;  
3" pnrtie, A (pp. 20): 8" partie, , 1" moiti6 ( p 6): 2' moiti6 (pp. 11); 30 
p r t i e ,  0 (pp. 6). Bxecutd st r b l i d z ,  le i d e a u  hydromBtrique f8ddnl. 
Bern, 1901-1906. Sire 15 x 10. lam, tom, and l l l w t r o ~ .  

8 ~ 2  



688 GEOGRAPHICAL LITgaaTUBB 01 THE MONTH. 

MIA. 
Central bd.. Hedin. 

Soieutifio results of a journey in Central Amk, 1899-1902 By Dr. Sven Hedin. 
Vol. 8. North and Eaet Tibet, by Dr. Bven Hedin ( p. 594); vol. 4. Central 
and West Tibet, b the same (pp. 654); vol. 0, I p r t  fb,  Yeteorologie, von Dr. 
Nils Ekholm, ii dil @p. 48 rol. 6, part ii. Lea obeemtionn astmnomiquen, 
ollcol(a et redig& par Dr. ki O. Olsmn (pp. 172); rol. 8. part ii. Geology, by 
Dr. Helge Backstr6m and Harold Johanmn ( p. 18): vol. 8, part iii. H ~ o i a l  
types from Weatern and Central Asin, drawn by br .  Br6n Hedin. Y a p ,  part iii. 
Stockholm, 1905-07. B b  text 12 x 10, (maps) 16 x 12. Map,  IUwtmtionr. 
a*i Beth. Plo.nt.txi b h Lin 

Ceylon b r e .  
The Book of Ceylon, being a guide to ib railway m stem and an amount of i t a  
varied attraotione for the . h i t o r  and tourint. By &env W. Case. London : 
Cnssell & Co., 1908. Bire 9 x 6, p xvF and 664. Map, Plum, a d  Illwtrafioru. 
h i c e  1%. Mt. Prwntsd by t h ~  ~ & i r h ~ r r .  

Ceylon. Willin. 
Ceylon: a handbook for the reddent and the traveller. By J. 0. Wills. Colombo 
(London : Dulnu & Cb.), 1907. Sieo 8) x 5), pp. iv. and 248. Mupa a d  I l l w  
lraliotro. Pn'm 58. net. Prmenbd by the Publbherd. 
A model of what such handbooks &odd be. 

China-HiItod0.l. Hirth. 
The ancient history of China, to the cnd of the Clidu Dynarty. By Dr. Fricdriah 
Hirth. New York: Columbia Univenity Prem, 1908. Bize 8 x 4, pp. u. and 
384. &stchmap. Prim $250 net. Prsrsrbd by the Mmntilhn Co. 

Emtern Amiadakhdh.  J.O. T6ky6 B.S. 18 (1907) : 697-708,765-787. Yokoyama. 
Narrative of a geogmphioal exouraion to Salthalie By Matajim Yokoyama. TUu- 
t d h .  [In Japane8e.1 . 

India. B-. 
The real India By J. D. Beea. London: Dfothuen & Co., 1908. Bize 9 x 54, 
pp. xii. and 352. Portrait. Price lor. 6d. net. Prsrsntsd by the Publidurn. 

India-Himalay a. Workman. 
Ice-bound hoiqhta of the bfuetngh: an account of two eeamm of pioneer e 
tion and Pix11 climling in the Baltistan Himalaya. By Fanny Bullock W o 3 2 ;  
and Dr. William Huntor Workman. London: A. Constable & Co., 1908. Size 
9) x q, p. xvi, and 444. Mapr, Pwtroih, and Illudrationa. Prias 218. net. 
h e n l s d g  Ule Publirherr. [To be reviewed.] 

I n & ~ - C o m m u n i m t i m u .  hrth-J. 
13. ComiU Aria F r a v a h  7 (1907) : 482489. 

Confe'rence du Lieutenant R. Barthelemy [sur lo problbme de l'ieolation du h]. 
Naps. 

Japan-Bonfn I r h d r .  J.O. T6ky6 (3.8.19 (1907) : 560-578,665-677. E a t t o r t  
The distribution of plants in the Bonin blande, By Hirotoro Hattori. Bkstd-nurp. 
[In Japaneee.] 

Japan-Xara Webar. 
On the Korean lon nage, and the resding of Chinese oharacters. By K. J. Weber 
(pp. 18). ~m& tramoription of the namen of KO- towns. B the aame 
(pp. 6). (Imperial Ruasian Geographical Ilmiety : Cartographical &mmiseioon, 
1907.) Size 13) X Sf. 

Japan-Kortu. Inow.  
J.G. Tdkyo' Q.S., 18 (1907): 523-537,625-659,719-738,799-818,85&8&1 

Qeology and mineral remwcen of Koree. By Kinosuke Inoue. hfap and Bedion. 
[In Japanese. ] 

JBW-Laker. J .0 .  T6ky6 B.S. 18 (1907) : 19-25,302-318. Tab. 
On the lnkee of tho choked basiu of the Senoumi, Kai. By Akamaru Tanaka. 
Hop (p. 522). [In Japanese.] 

Japan-Voloano 1rl.ndr. J.G. T6kyC G.6.  18 (1067): 637-550, 639-654. W a k h h .  
On the Iw6jirna, or Volcano bland& By Tebugoro Wakimizu. Map and IUudro- 
liar. [In Japanere.] 



M ~ l r  J h h t p e l a g ~ .  ff.Z.18 (1907) : 425-438. Mutin. 
Ein meiter Beitnag zur Frage nsoh der Entatehnng den oetiudiechen Archipels 
Ein Vortrag von K. Martin. 

Maby P&~-Xs l&ntre  0rrh.m. 
Kelantan : a da te  of the M a y  Peninsula. A handbook of information by W. A. 
Graham. Q h g o w  : J. MaaLehose & Son& 1908. Bise 8 x 5, pp. xii. and 140. 
Map and Illwtraiiom. Prias 58. ml.  PreMnbd by the Publkhst,. 

B ~ C a u a u u r .  Karpovioh. 
Tmmw Ccdinet ff. Phyripuq Uniwnffd  Imp. 8t. Peterburg, No. 3 (1906): 21-32. 
La mchomhw da ltw Temboukan. Par I. Karpovich. Map a d  JXagclca. [In 
R w i a n  ; French M E W ,  p. 116.1 

B-krk-Buly Map Gdgorieff. 
On an original map of Siberia of the seventeenth century (the work of Semena 
BememaP,. By A. Grigorieff. Biee 9) x 6, pp. 374-381. pn Russian.] 
Bee April number, p. 442. 

Buwis -S ibak-h r ly  Map. Z. Gsr. E. Berlin (1908) : 36-41. Miahor. 
R6meeowr O d g h l k a r t e  von Sibirien anr dem 17. Jahrhnndort. Von H. Michow. 

Bwdan Tnrbrtm. Fedohenko. 
Canrpectne Flora Tnrkertanica. Bnmmary of the p h n b  of R w i a n  Turkeetan. 
By 0. A. Fedchenko and B. A. Fedchenko. Part t (BuUetin of the Tnrkestan 
Branoh, Imperial Bnwian Geographical Society, Su plement to vol. 6.) Bt. 
Petemburg, 1906. Size 11 x 74, pp. 96. [In ~nasian.f 

8i.m-Teak. Eorreru. 
Das T d h o l r  in Biem. Von Dr. C. 0. IIolllienr. (Sondembdrnck anr dem " Tro- 
penpflmzer," 1907, Beiheft 5.) Bize 9) x B), pp. 878-391. Map and llluttrafionr. 

d lBI0k 
Africa. Below. 

Afrioan nature notee and reminiecenw. By Frederick Courteney Belour. London : 
Maomillan & Co., 1908. Sire 9 x 54, pp. xx. and 356. Illwtrdionr. Prioe 
101. nst. Prsrentcd by the Publisherr. 

Congo Stab. Cmtelein. 
The Congo State; ita origin, ri hb ,  m d  dutiea The oharges of itecritioe. By A. 
Cwtelein, aJ. London : D. a u t t ,  [1908]. Size 74 x 5, pp. 274. Price 31. 
P r a W  by the Publtehsr. 

Eglpt. cromer. 
Modern Egypt. By the Earl of Cromer. TWO volr. London : Macmillnn & Co., 
1908. Size 9 x 6, pp. (vol. 1) xviii. and 594; (vol. 8) xiv, and 600. Jiap anrl 
Portrait. Price 248. vet. Presmtsd by the Pdliaherr. 
See revies in the May nnmber, p. 552. 

Frenoh Congo. .La ff., B.S.Q., Pa& 16 (1907) : 281-286. Lenknt. 
Opeatione de la midon Lenfant dam lee h m i m  du Bahr Sam e t  do Logono. 
Lettre dn Commdt. Lenfant. filch-map. 
8ee note in the Monthly Reoord, January, 1908, p. 106. 

Oerman a r t  Afrior. Meoklenbnrg-khwerin. 
DeulrcAes Kolonialblatt 18 (1908) : 111-122. 

Die sentralafrikanbche Expedition S. H. dee H e m p  Adolf Friedrich ru 
Yeoklenburg-Schwerin. 
See note in the April number, p. 445. 

Ivory Cout-Bthnologl. Rev, rtudaa elhnogr., Parb 1 (1908) : 16-32. Dolaforre. 
Le peuple Si6na o S f  Par Maurice Delafme. Map and nlwlrdiona. 

Kamerun. Deub&ea KobnialblatL 18 (1908) : 64 -69. QlaMing. 
Von Bamenda m die Weetgronre. Bericht delr . . . Hsuptmenns Glsuning uber 
eine Expedition nach Barcho. Sketch-map. 

Mruritiu. BeottW Q. Mag. 84 (1908) : 57-78. Bruoe. 
The evolntion'of the Crown Colony of Mandtiur. By 8ir Char]- Bmw. 
IUtidratlonr. 
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L travere lea ~hAouia. Par Dr. F. we&erber.- Map a& ~l~urtratioru. 

X-II. Birtrirtlr. 
Cotton growing and Nigeria. By C. A. Birtwistle (Britinh Ootton Growing 
Amciation, No. 26). Manchenter, 1908. Sire x 5& pp. 26. 

N o r t h - W  Adria.. D&.JJ& R u d d ~ u  0 .80  (1907) : 15-2466-74. Bi~lb?. 
Von Adin Ababa Uber den h b o t  nwh Dnchibuti Von Friedrioh J. Bieber. 
llludrdionr. 

Ugandr-Yirrionr. X*. 
The wonderful nbry of Uganda B the Bev. J. D. Mullina 2nd edit. h d o m  : 
Church M i d a y  Society. 1008. J h e  7f x 5, pp. ril and S6. Map and nlw- 
t r a t h .  Prusntal by tAc PuMbbua. 
A &etch of the history of the Uganda h i o n  of the C.M.B. 

NORTH AMBRIUA. 
Canada. Itenut. 

The land of the Maple I m f ;  or, Oanada. u I mw it. By B. Btewert. London: 
Q. Boutledge & Sons, 1908. Sire 7f x 5, pp. viii. end 216. I7Just&r. 
Pr ia  6a. Praented by the Pmbiidwa. 

Cam&-HirtoriodL m. 
The m r c h  for the Wedem Sea; the dory of the exploration of North-Wertern 
Ameria. By L e m a e  J. Burpea London : Alaton Rivere, 1908. Bi~ire 9 x 6. 

p. lx. and 652. M a p  and Illwhtioru. Prim 16r. net. Prsrantsd by the 
$ d i h .  

Xed00 .nd oolorrd+YLnw. B i o h d  
Jonrne B of obeervation. By T. A. Biokard. Ban Fmncirao (London : E. Walker), 
1907. Lze 9) x 6 9  xvi.,256,ud 130. Illtwtraliou and k l b w .  Pr ia  1 k  rl 
Presenfsd by the P rtlnrr. 

Uorth bmsrim. Jahrbwh &hcacaser-Alpandub 4B (1906-7) : 210-285. Xodpbarger.  
Bergfahrtcn in Bfexio nnd Colorado. Von Prof. Joh. Koeni@erger. IUurim- 
tbnr and LXkdoh-map. 

North-Wart bmsrlaa. Smith 
Archmlogy of the Qulf of Georgia and Puget Gaund. By Harlan I. Smith. 
(PubL Jwup North Psoiflo Expedition. Vol. 8, part vi.) Leiden and New 
York, 1907. Bize 14 x 11, pp. 801-442. Map and IUwkvJions. 

at. ~ a w r e n o e - ~ i q m  F&. 0- 
The FalL of Niagnra : their evolution and varying relations to the Q m t  Laker : 
cbrracteristice of the wer and the effects of ib divereion. By Joseph William 
Winthrop S naer. 8 b w 6 ,  1907. Siee 9) x 61, pp. u r i i .  and 490. dlap, 
Gcctiona, and?lludrationa. Yrusntsd by the AwiAm. 

United States-Maona. B.G.S. Pkil&Zphia 6 (1907) : 6-11. Johnro% 
A recent volcano in the San Frauoieco mountain region, Arizona. By D o u g l ~  
Wilson Johnson. Skelon-map and Illurkationa. 

United ataten-hlifomicr. BUM and dm. 
17.8, Oed. Sum. B. 834 (1907) : pp. xii. and 170. 

The Ban Frencieoo earthquake and 5re of A ril 18, 1906; and their eireota on 
ntructurea and atn~ctonl mated&. Re rt. f y  0. K. Gilbert, R. L. H u m p ~ ,  
J. E. Sewell, and F. Sould, with prefage J. A. Holmea. Planr and IR-. 

United likte+Muylaad. - 
Maryland Geologioal Survey. Bt. Mayla County (pp. 210). Oelvert ComQ 

Baltimore, 1907. S h  104 x 7. rUvdrationr a d  mpamld wcd O/ 

united at .+wptbg,  U.S. W. &w., Prof. Paper W (1907) : pp. 72. PirhQ- 
Geology and B e s o m  of the Bighorn Bsein, Wyoming. By C88*m A. Fir. 
Map, Dingtau, Miam, and Illwtratio~. 
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m A L  W WVTH AMBBIOb. 
B~uU-PU~. Cortlull. 

Port of Pam, B d l .  By Elmer L. CorthelL Bmeeelo, 1907. Size 9 x 6, pp. 14. 
Map 

Brit* BMana. Xuriron. 
Britiah (3- and its W B O ~ ~ B A  By Prof. J. B. W m n .  London, 1907. Size 
7 X 5, pp. 10. Portrait. P* Ga 

Columbk. PeUu. 
Colombia en la mmo, 6 Belsoion hist6rioa, geogrillae, adminirtrstivn, p6litica, 
flllael y entdirtica de la Bepublioa de Oolomhi~ . . . Por Liafmsa, Pal4n. 
Bogota, 1906. Sim 9 x 6, pp. 180. Pnrrenbd bg &<or G. R. Caldcsdn. 

Eonador. B.S.G. Lima 81 (1907) : 48-87. Bravo. 
Vinje al Oriente. De Quito a1 Cnmray. Por Vioente M. Bravo. 

Renoh hium. Biohud 
Notioe hietori ne mr la Qn ane Fnrnpiae, pnblide L l'ooarreion de 1'Expition 
&loniale de dimeille (~ai-Kovembre 1906). Per Henry Bichrrd Pans, 1906. 
Bize l l f  x 74, pp. 16. 

Palumr--c.lul. Bigelow. 
The Pnnama Canal and the danghten of Dannae. By John Bigelow. New York, 
1908. Size 9f x 6, pp. 48. Prop&. 
The writer hse some nerioae criticiame to make on American methods so far adopted, 

which aeem to compare nnfavonmbly i. many ways with those of the French company. 
Pummri Onrrul. J.R. Unfbd &r& I. I S  (1908) : 175-195. w- 

The shtegioal and eoonomical effeot of the opening of the Panama C B d  By 
Archibald B. Colqnhonn. M a p  

Patngonia. WilaLenr. 
Erlanterangen rn B. Jhnthnb Qeologhher Skime den (febieter rainohen dem 
Lago & entino and dem 80110 de la Ultime En ran= (SEd bgonien). Von 
h ~ t t o B T i ~ c ~ u .  (-+wok a.tt  sir^^ Z ~ a t v ~ o I L B n  ~ s r d f i j t  
ru f i a h r p  i. Br., Band xv.) Freibnrg, 1907. Size 9) x 6, pp. 22. Map. 

Peru. B.B.O. Lima 18 (1906): 256-260. Formliw. 
Vide entre d Hnall.grr y el Plohitea (1906). Por Q. Foraeliae. 

Pm-Oommrrnforrtionr. B.B.B. Urn 18 (1906): 241-255. Bobldo. 
h v d e m  del U h a g n a  d Yann. Por Lnia M. Bobledo. Mop and nlwtrat im.  

Pm-Bouten. B.S.B. Lima 19 (1906) : 260-301. Llou. 
Laa hoyaa del Madre de Dim M edera y la pnevs rota do U r q  Marcapta y 
Tahusntinnyo. Por Enrique d ~ l o c a .  Map. 

P e r u d m d i ~  B.X.G. Lima 81 (1907) : 68-85. Jtnbms. 
Provinch de Sendia. Por Mariano Te jda  Jim6nex. 

Austnlia-Olimnta Do Four. 
The effeot of polar ice on the weather. By E. Du Fanr. [Abetract.] (From the 
J o u d  of the Boyd 8ocidy of New South Wales, vol. 41,1907.) [Sydney, 1908.1 
Size 4 x 5), pp. 4. Map and Illwtratim. 

Hew Qninea-Birmrwk &ohipI.go. Q l h  W (1908) : 7-12. Paoh. 
Wmdernngm in ni;rdlioha Teile von Siid-Nenmeaklenbrug, Von Dr. Rudolf 
Piich. Map and IUdrat(6Rs. 

New Z e d a d - m .  Cookyne. 
Some obervationn on the Coastal Vegetation of the South Inland of New ZeaLsnd. 
Part i. General remarkn on the Coastal Plant Covering. By L. Cochyne. (From 
Trcmr. Nao Zcaland Inrtituts, vol. 89, 1906 [pp. 312-3591.) Wellington : John 
Yackay, 1907. S i i  4 x 8), pp. 48. 

new zedand-survey. - 
New ZePlend, 1907. New Zedand Geologioal D rtment, F a  Annual Report. 
(New Bericw.) Sise 134 x 84, pp. 18. Map d%wtrntionr. 
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Paoida Illmdr. Eammmr. 
Me geo phirhe Verbreitung der vnlbnisohen Qebilde and Emheinan en im 
~ i w n m c r c h i p e l  nnd a d  der hlomonen. Dinsertstion . . . von KmI fndwig 
Hammer. Qiemen, 1907. Sise 9 x 6, pp. 64. Map. Prioa L. 

Bonth Arutralia. T. and P.R.8. South Awtralia 81 (1907) : 71-76. H a r r ~ a .  
Geologiaal festurea of part of E p  Penhula. By D. ?damn. 

BOU~JI A ~ ~ E t h n o l o g y .  T. and P.R.8.8wUt Awfralia 81 (1 907) : 1-62. Buedor .  
Anthropologid notea on the Wwtern oosstal t r i b  of the Northern T d b r y  of 
Bouthem Awbalia. By Herkrt Baeedow. IUurtr&. 

POLAB BEBI01III. 
Antuetfo-ae010g~. Wi lOha~.  

Znr Qeologie der BiidpInrliAnder. Von Otto Wilokena. (&pard-Abdrwek a d .  
WrdMot t  far Minerdogis, ua.w., 1906, No. 6.) Btn#gart, 1906. 8 b  9 x 6, 
pp. 173-180. 
A dieovlesion of the reaulta of the Swedbh expedition. 

Antuatio-Sonth Qeorgh Pdumanna d6. 68 (1907) : 278-280. Sdel~ko. 
Die Cumberland-Bai in Bfidgeorgien. Von Dr. k &ielasko. Map. 

thenland. MyUw-ZrIahmn and M O W .  
L. Mylim-Erichsen og Harald Mo!tke. Qr$nland: illoetreret ekildrin af den 
Daneke Literare Qr$nlande-ekn tione rejeer i Melvillebngten og o hofd b W t  
jordena n o d i e t  boende menna~1~-Pol.rakirneerne-~903-1904. bpenhagen, 
etc. : Qlydendalte Bo handel, 1906. Size 10 x 64, pp. 628 and viii. Map and 
mmtrationr. P ~ A  by  he PUN-. 

Oreenlad. Bsmunen. 
Knnd Besmmmn. Under Nordenvindenn mvfibe. Co h en, eta : Qlydendalake 
Boghandel, 1906. Bize 9 x 54, pp. 202. PmenW r&%bli&era. 

Polru Oongreu. Ann. Hydrographic 84 (1906) : 510-516. Henmanu. 
Die Internatiomle K o n p r e  fiir die Edorschnng dm Polargegenden EU B-1 
1906. Von E. Herrmann. 

Pai.r Bbgfona hwtini .  
A. Fanatini. Le Tern Polari : agnardo generale alla loro &toria e geo 5a dai 
tempi pih lonteni ad oggi. Bergamo: Iwtituto Italiano dPArLi Q~B%, 1908. 
Sise 1 4  x 7), pp. 196, Mapa and IUwfratio~. Prics 6 lira P d  by tRe 
Publirhertl. 
A eketoh of the hbtory of polar dimovey and ita reenlta. 

Bpitrbergsn-Qeodwy. " - 
Missions mienti0 nea pour la menne d'rm am de meridien an Bpi- entre- 

r i m  en 1899-1b1, KJIM lea a m  iaea den Qonvernementa B- et nMok 
&ikon maee. Tome I. Qdodeeie, 111 mtion ; A,&-Menauration de la bere avec 
I'appareil de Stmve (pp. 184). Tome 11. Phyei ne termatre, eta. IXe motion ; 
B.-Gblogia 1, Lea diabaaea dn Bpitzberg orion$ (pp. 30). St. Petenburg, 1907. 
Size 1 q  x 10. Map, IUwtrafiom, and Diagrams. 

MATEEMATIUAZ QWBAP'XT. 
A~tr~nomy -YOOIL Bsrrt.. 

The moon : a populu treatire. By Garrett P. B e m k  London: 0. Appleton, 
1908. Bize 8 x 5, pp. xii. and 248. I'lluslmtionr and Diagrams. Prim 6r. net. 
Prscsnted by the PubZWer. [Bee a&, p. 670.1 

C-@P~Y. Psrraker. 
Phyeiographik. Entwnrf einer einheitlichen Abbildnngalehre der nun um- 
gebenden Welt. Von Karl Pcucker. (Separatubdruek a w  MiU. rl. k.k. Gsogr. 
Qese2bohaff in Wisn, 1907, Heft 12.) Bize 9 x 6, pp. 81-744. Mop. P r e  
by ths Author. 

Cartography-Projection. - 
Tablee for tho projection of gratioulea for  aqua^^ of lo side on scrle of 1 : 250,000, 
and for eqnaree of fo  side on soale of 1 : 125,000, with other tables naed in projecting 
maps. (To be wed an Appendix XI. Text-book of Topopphical Surveying.) 
London, 1907. Bize 104 x 71, pp. 32. Map and Diagrams. Pressnted 1As 
TopogrophMol SsaCion, War C$ee. 



Oompur-Dwiatioa m a .  
Magndim and the deviation of the mmgm h iron s h i p  By Tho- L. h l e y .  
New edition. South Shields, eta, [nd t d j .  She 94 x 6, pp. 166. Charts and 
Ill&dlonr. Pttas Ss. f3d. Prs~nled by the Awihor. 

~ t r r d a h t ~ t l o a  Wade. 
t, Survey Deputment, peper No. 5. A fleld method of determining longi- ?P t e~ by oboermtionr of the mooe By E. B. H. Wade Osiro, 1907. S h  11 x 7, 

pp. 48. Illutration and Diag~ou. 
Tabla W. 

Altitude tables oom nbd for interval of four minnta between the parsliela of 
latitude O0 and 8 2 - d  lelm of declination 0" and 249 dedgned for the 
determi~tion of the @t P"' on line at  all hour anglee without logarithmio com- 
putation. B M e r i o k  Ball. London: J. D. Pottar, 1907. Sue 101 x 74, 
pp. u r iv .  ad 246. Prta lb. net. Prasded bg Us PuMisher. 

Time. - 
Liat of time signalq established in v&~tlll parb of the world, 1908. London: 
Hydrographic Department, Admiralty, 1908. She 10 x 6, pp. 82. 

PRYOIOAL UID BIOLO~IW ems-. 
I 

B ~ o g e ~ ~ P a r .  D d d e  R e u  B. 80 (1907) : 59-66. Sohillor-Tiets. 
Der Anstansoh von Pflaluen nnd Tiem zwhohen der Alten und Neuen Welt. 
Yon Sohiller-Tiek 

ISrrth-momnenta. O.B.A. &., Pa& 160 (1908): 84-68. Idlmand. 
Sur la mesnw deo monvemenb gL6nrax du ml au moyen de nivellemenb r6p6ffi 
P de longs interval. Note de Ch. Lallemand. SWd-map and Diagram. 

Poresta and Biran. B.8.B. Corn. Paria Sg (1907) : 748-768. Ch6not. 
Dee bondations et du deboisement. Par Qudnot. 

Osologiod Rbbq. Elrbanioht. 
DM Sch8pfungrproblem geliirt? Von H. Habenioht. (Ann der Zeibahrift 
" Glauben und W b n , "  1908, Heft 3.) Size 91 x 7, pp. 10. P r a d e d  by the 
A&. 

Olomorphology-Erodon. Reo. (3. Annwllc 1 (390647): 281408. B d w .  
h i o n  fluvinle et dmion glaoiaire : obrervations de morphologie oompde.  Par 
Jean Brunhea. I U w t r a t h  and fitah-map. 
The author here elaborates the idma pat forward in a note referred to in the Joumol 

for July, 1907, p. 95. (See elm May number, ants, p. 569.) 
Oeophydor. B.Z. 14 (1908) : 13-20. Xwker. 

I)er Aufban der Erdkmte in mathematisohe-phys&alhhw Hiodoht. Yon 0. 
Hecker. 

Qeophpios . & i m ~  27 (1908) : 227-233. h b r .  
Age of a oooling. globe in which the initial temperature inoreem direotly aa the 
distance from the snrfsoe. By Lh. George F. Beoker. Diagram. 

Xeteorologg-Air-ownnts. Trowbridge. 
Monthly WeafLr Rm., W d i q t o n  811 (1907) : 390-397. 

On atmoapherio onrreni at very great altitudes. By Prof. C. 0. Trowbridge. 
Diagram. 
Baeed on a ntudy of the traiis left by large meteom. 

Phtto-pb. Bowor. 
The origin of a land flora : a theory basd upon the facts of alternation. By Dr. 
F. 0. Bower. London: Macmillan & Co., 1908. She 9 X 6, pp. xil. and 728. 
I l l w t r a t h .  Prim 18s. net. Pweded by the Publbkra. 
An investigation of the p i b l e  mode of evolution of land vegetation in general, 

with little or no reference to g~graphioal relations. 
Bsfrmologl. Eobbr . 

Earthquakes : an introduction to seismic geology. B William Herbert Hobbn. 
Lanrlon : 8. Appleton. 1908. Size 8 x 5, pp. xxxii. a n i  336. Map, Iuurfrationr, 
and Diagrams. Price 8s. net. Pwmbd by thm Publirhsr. 
Identical with the American edition reviewed in the April number (p. 493). 



ARTHBOPWEOffBAPHY A m  mTOBlcAz OEOOBAPRT. 

A"~"W%WPP~J. 0.2. 18 (1907) : 401-425. EattBar. 
Die Geopphie des Menwhen. Von Alfred Hettner. 

Anthrapology. Rasar. 
Qnertiom on the anetome, beliefa, and lnngnagee of eavagen. By J. Q. Fraser. 
Cambridge: University Presa, 1907. Sire 61 x 4, pp. 58. Prsssrbd 
Publisherr. 
A valneble aid to travellem deeironr of studying uncivi l id  peoples. Copies 

may be had at  the Elooiety. 
Anthropalol(~. Kaane. 

The world'e peopler : a po ular m n n t  of their bodily and mental cbmaakem, 
beliefs, traditions, p o l i t i d  and eoaial inotitutiona By Dr. A. H. h u e .  
London : Hutchinron & Co., 1908. 8im 8 x 51, pp. xii. and 4%. IUudratiou. 
Price 68. nst. PrcraRted by tks P u b l i h .  

CommeroU Daekerk 
Grundslige der Hnndeb nnd Verkehmgeogm hie. Von Pmf. Dr. Emil Deck&. 
Vie* Auflage. Leipzig : Carl Ernst Poesotel, 1908. Size 84 x 54, pp. x. and 
390. PrcserJsd by the Author. 

Commeroirl Bsagrrphy. J.B., New Pork 6 (1907): 122428. Bptah i~oa  
A plea for a broader oonception of eoonomio geography. By Linmln Hutahineon. 

Commeraial-Inland lkvigation. G.Z. 14 (1908) : 20-39. D k  
Dentrobe FlneseohSahrt in fremden Edteilen. Yon Arfhnr Dix. 

Booo&--tion. B.Q.S. Philadelphia 6 (1907) : l%XI. Hurhberger. 
The reohmation and oultivation of ealt marshes and deeerte. By Dr. John W. 
Harahberger. IUdratbnr. 

Ethnow-Iblk-lorn. Barnro. 
Folk-lore M an historical wienaa By George Lanrenae h m m a  London: 
Yethuen & Co., 1908. 8 i i  9 x 5), pp. xvi. and 372. Il lwtrath.  PtSos 78.M. 
nat. Prmmtd by Ub Publnhm. 

HLtorioal-Oolumbw. h i t h i a n  Mbo. Coll. 48 (1907) : 428457. UImnaa. 
The letter of Dr. Me Alvares Chanoa, dated 1494, relating to the -d 

of Oolnmbnr to E e r i o s  . . . (Tonslatad, with no& by A. I. Fernandes 
g v a r r a ) .  Faan'mile Maps. 
Written from Hbpaniola to the Municipal Connail of Beville. 

Ebtoriod-Pu-mng. J.B., Tdw Cf.8 19 (1907) : 607-625. ahhat&. 
On the land Fu-amng. By Kurakiohi Shiratori. [In Jepsneae.] 

gictorloal Qeograph J. Beclh. 
Eli& h l u a  L'homme et la terre. Vole. 8 and 4. Parie : Librarie Unireraelle 
(1905). 8ise 11 x 84, pp. (vol. 33 640; (vol. 4) 652. Maps and ZUwkdiaru 
PrMs 20 fr. pcr d. P m 4  by M. Paul Bedw. 

BIOOBAPHY. 
Berold. Hsllmma. 

Wilhelm von Bezold. Gedaahtnierede . . . von GI. Hellmmn. [ h u e d  M mpple- 
ment to the M&otdogi& Zdachrift,  xxiv. Band, 7. Heft.] Brunswiok, 1907. 
Size 9 x 6, pp. 32. 

Budgett. WPW. 
John Samuel Bndgett. Biogra h i d  ehtah b Arthur E. 8hi ley. (Reprinted 
from the Volume of Sciati50 %.pen publishd aa a Iemorief of the late J. 8. 
Budgett.) [Cambridge, 1906.1 Size 11 x 9, pp. 56. Pmtrait. P m d a i  Ck. 
d u b .  
The late Mr. Budgett in well known for hir biological rerearoh in Afrias a n d  

elnewhere. 
Btrkub. Deut&e Cf. BlBtbs 80 (1907) : 55-77. W0llenhp.r. 

Der Niirnberger Kartogmph Erhard Etzlanb. Yon Dr. Aug. Wolhnhauer. 
Etzlaub, about whom little baa hitherto been knowu, waa the author of some of the 

earliest modern m a p  of Germany or portions of it. 



Edilprln. B.8.O. Phihddphia 6 (1908) : 1-80. - 
Ad* delivered at  the meeting held in honour of tho memory of Prof. Angelo 
Heilprin. Portrait. 
Addrama by e number of speakers on varioae aepecta of Heilprin's lifework. 

stow. Yoang. 
The life and work of George William Stow, Sonth African gealogint and ethnolo- 
girt. By Robert B. Yonng. London: Lon an4 Green, & Do., 1908. Size 
74 X 5, pp. vi. and 184. Portmi:. P"C@ 36. &l PrsMnlsd by P(dl-6. 

Stow ia beat known for the p t h n m m  work on the natiree of Sonth Africa, 
reviewed in the J o u d  for December, 19M @. 661). 

emmu 
Brit- Ibnpin. h Uoutour . 

The greet outpooh of the Empire. By Wileon Le Cbutenr. London, 1907. Sim 
7 X 41, p .224. Map and Ulwtrationr. P r d  bgl Msara. Houlddt Bra. CL. f3. 
( b * ~ - i d h - * i r e  urn). [h p. No, a*.] 

W"Y. Bake. 
DM Problem der Enhiatelung nnaerea Planeteasyatem. Anfstellung einer 
nenem. Theorie nsoh vorhergehender Kritik der Theorien von Kent, Laplace, 
Poinard, Afonlbn, Amheninn n. a. Von Dr. Friedrioh Nolke. Berlin : J. S ringer, 
1908. Sire 94 x 6f, pp. r i t  md 216. P& 6m. P r d  bgl t b  public&,. 

Eduaritiod-Text-boot Y o ~ g .  
A rationnl g e o p  hy. By Erneet Yonng. Part ii. London : Q. Philip & Son, 
1908. She 7 i  x $ p. x n  and !Ul& Bld&map a d  Diagram. Priaa l6.6d. 
Pr& by tha ~ d u h .  
See review of Pert 1. in the April number, p. 437. 

Edw~tid-Text-book. Stephonaon. 
The elementa of geogrsphy. By J. H. N. Stephemon. Put i. General geo- 
mphy. London : E. Btanlord, 1908. B h  7 x 5, pp. xiv. and 160. M a p  and 

h a g r a m  P r h  D. 6b Pru i . l  h U. Pd31der. 

Binta to R.nllm. Eoldiag. 
The camper'rr b d h k .  By T. H. Holding. London: Simpkin & Oo., 1908. 
Sire 74 x 5, pp. 412. IUwlrdim. Prim 5s. net. Pnwmbd by the P d i h r ~ .  

Einta to Tmrallur. Itemrt. 
Active marvioe pooket-ba&. By Bertrand Stewart. Third edition. London: 
W. Clowee & Sona, [nd dated ; 19071. Sire 51 x 4, pp. xxxii. and 940. Diagram 

.and 111wtrdionr. Prim 46. net. Two copier, prssenbd by the Author ard 
Pduher6. [Bee Afey number, p. 561. ] 

O a d o  idan&. ~iooll.  
Three voyage8 of 8 nstoraliiet, being an socollnt of many little-known inlands in 
three m n s  viaited by the ValhaZla, R.Y.S. By M. J. Niooll ; with en introdno- 
tion bg the Bt. Hon. the Earl of Crawford. London : Witherby & Co., 1908. 
Size 9 x 6, pp. xxvi. end 246. Ske(ah-map and Illwlratwnr. Price 78. 6d. net. 
Prerentad by the Pddi6k6. [To be reviewed.] 

NEW MAPS. 
By 1. A. RIDEVBII, Map amtor, R.G.8. 

I r n P I .  
England and W h .  Ordnrsee h a y .  

Sheets published by the Diredor-General of the Ordnance Rnrvey, Sonthampton, 
from April 1 to 30,1908. 

1-inah (third edition) :- 
In outline, 99, 143, 144, 292, 293. 16. each (engrnved). 



Binoh-Oount Maps :- 
Gornrdl (FM &vMon), 84 H.w., &,42 am.. 47 rr, 57 r.w., 59 N.w., r.r,(59 ar 
and80~.~.),658.~(66~.~,&~.,and6Boa.w.),688.w.,(66oa.w.,66r~ andrr i  
81 x.E., B.w., s.r, 84 X.B. Xent (Beand BeviriorrX aS (n.w. bnd B.w.), 25 nr., 
35 N.r., 38 a.w., 47 x.R., 57 8.w.. 75 aw. Linoobhire (First Beviaion), 9 B.w., 
10 N.w., 11 N.E., B.E., 13 B.E., 14 R.w., 21 B.W. Pemhkenhire (First Reviaion), 
10 x.w., B.w., 15 B.E., 21 N.L, B.E., 22 x.r, B.w., 85 x.m, a.m. Yorbhire (Fimt 
Bevision of 1891 Survey), 236 rw., 245 ax., B.E., 246 ..a, 247 n.w., 259 B.E., 
266 a.m. 18. eaob. 

I-inch-Comty M a p  :- 
OornwalI (Find Beviaion), LXX. 13: LXXUI. 7,8,9 ; LXXIV. 1,2,4,6,6,8,9, 
10,14 ; LXXV. 1,2,5,7, 9, 16 ; LXXVI. 1,5, 9, IS; LXXXII. (10 and 6), 11, 13. 
14, 15,16 ; LXXXVIL 2,7, lo, 11,12,14,15 ; LXXXIX. 2: Etmprhirr ( h n d  
Revision), XCIII. 6. Pent, .LXXI. 16. L.noyhire (Fmt Bevision of 1891 
Survey), 0. 11, 12, 13, 14, 15; ClV. IS, 16: CVII. 1, 2, 3, 5. Pambrokerhfre 
( h t  Revwon), XXXIIL. 15; XXXIX. 15, 16; XL. IS, 14. Yorbhin (M 
Bevision of 1891 Survey), CCm. 1; CUV. 8, 9, 10, 13, 14, 15; OCVI. 14; 
CCXVL 11 ; WXIX. 12; CCXX. 4 ; WXXXI. 1,s ; OCXXXZII. 4 6 .  SI. &. 

(E, Stunford, London AM.) 
Englmd-Mvar !lhmea. -. 

Bartholomew'n Half-inoh to mile" ma of the river Thamm from its ronme to 
the sea h a l e  1: 126,720 or 1 inoE to 2 ,tat. milea. Edinburgh: John 
Bartholomew & Co., [19OKj. Price, mounted in doth, b. met. P d  b Us 
Publirhet. 

0SRIL.w. Omtdoh. 
Plioziine Ablagerungen in der Eifel und un Yittelrhein. Von Dr. K. Ocahich. 
S d e  1 : 500,000 or 1 inoh to 7'9 stat. miles. PderaMnnr Mittsilu Jahrgang, 
1908, Tafe18. Gotha : Jnetne Pertbee, 1908. Prsrenbd b tAo P=. 

Gmnuly. B8nL 
H6hensohiohtenkarte der Eifel suf Qrandlage der yon der KiinigL Preum. 
Lsndeaanfnahme heram egeben topogrephisohen Uebeniohbkarte den Deotrahen 
Beiohee von Dr. H. Ban#. Bode 1 : 200,000 or 1 fnoh to 8.2 rtat. milm. Bonn : 
Friedrich Cohen, [19083. PrCw Sm. Prersnled by Un PubZirlbr. 
Baaing his map upon the sheets of the German government swey ,  Dr. H. B a a  

shown the height of land b oontoan and colour-tinting from ma-level to 750 metrer, 
at intervals of 50 metma. $he ma is full of topographical detail, md yet is remark- 
ably clear and legible, owin o h h y  to aareful exwution. There are altogethar 
d f h n  -tom Paed for in2mting the heightn, and thir is probably the nwrson far 
ohwing different oolours, inrtesd of mleoting tints of the esme oolour, whioh would 
have been more eatisfactory. The abrupt ohangee from green to brown whioh ooav 
at 200 metree, and from brown to purple at  550 metres, are objeotionable, u they 
snggeet mrrespondin abrnpt ohengm in the natural feat- at these b, whiah of 
mume. do not exiet. &he sterco~oopio sptem of tinting ornuionally wd%uld perhap 
have been more oonaistent and reaaonable, and might, with care in the eelmtion of tints, 
have given sutlcient soope. Still, this m really a good general map of the Eifel 
district, and one whioh should ful5l the double pnrpoee for which it ken been 
published-of providing a neeful map for tho touriet, as well M one that will be of 
snffioient nconreay to be of eervioe to geologisb and other soientifio rpecialirk An 
explallatory pamphlet of eight pages aooompsniea the map. 

MIA. 
1ndi.n Bovernment Survey& Ilmeym-aSnd of bdi8.  

India and ad'aoent oountriee, d e  1 : 1,000,000. Sheet 78, 1907.-Levels in 
Sind, scale / inch to 2 miles. Sheeb : 42, parto of distriota L a r k h a .  
H derabad, Bukkur, nnd Khairpur Stste, 1907; 43, dietriot Hyde~bad  and 
~ g a i r ~ u r  State, 1907; 46, diatriote firechi, Hyderabad, and Thar and Parlrar, 
1907; 48, distriota Karaohi and H denrbad, 1907; 70, distriota HyderaW aud 
Thar and Parku, 1907.-Northern &axshtier Snney, wale 1 inch to !2 miltxi 
Sheet 39, part of Kashmir, 1907.-North-Weatern !ham-Fmntier S y g  male 
1 inch to 4 miles. Sheet 21 s . ~ . ,  part of Af hanietan, 1907.-North entern 
TransFmntier Survey, d e  1 inoh to 2 milss. Sfeeta : 881, @of Lm Bela State 
and Jhnlawm, Kalat State (Bduohbtan), 1907; 439, pa* of Afghanintan and 
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W u k L h n ,  1907; 440, of Afghanidan, dirtriot Zhob (BalnohiPt.n), 
and w a n t . .  (N.W.F. A2L-r 1907; 443, p.. of w-tan and 
district, 1907 ; 449, parb af Afghanistan and dintriot Zhob (Balnohintan), 1907.- 
&nth-Edam Frontier Sarrey, scale 1 inoh to 8 milea 
dirtriob Tomg-ngu, Amhent, Salwin, Tharaweddi, Pyapun, !%he?aE,'a:; 
Thatnn (Burma), and of the Kin om of B~UJI, 1907.-&nth-Emtern Frontier 
Survey, male 1 inoh to 4 miles. G e e t  4 xr., pa* of dintriob Katha, Bhamo. 
Shwebo, Ruby Mines, and Northern Shan Btaten (Burma), and Mongmw (China), 
1907.-Ben@, wale 1 inch to 4 milea, district Shahabed ; noale 1 inoh to 8 milen, 
distriob U b h m  and Mmghyr, 1907.-Bengal and Central Provinoee Bmey, 
d e  1 inoh to 1 mile. Sheetn: 64-n, 10 and 14, rb of dintriot Palaman 
(Emgal), and Sargoja Bt.te(C.P.), 1907; 7 3 4 , s  and c a r t  of dintriot Midnapnr, 
1907; 73-1,2 and 6, parte of dirtriob Manbhun and Hararibagh, 1907; 734 ,  
1 and 5, parb of dintriota Manbhnm and Singhbhnm, 1907; 73-Y, 10 and 14, parts 
of dirtriots Birbhum and Bnrdwan. 1907.-Eantern Ben& and h m  Surve 
scale 1 inch to 1 mile, Sheetr 78-n, 11 and 16, parts of distriota ~ a ~ s h d i  
(Eastern Bangal and Amm), Marshidebad and Nodie (Bengal), 1907.-Bombay 
Snwe , noale 1 inah to 1 mile. Sheeb 474, 4 and 8, part9 of dintriob Thana 
and zolaba, 1907; 474, 4 .od 8, parts of dintrioi Poons and Sat.re, 1907. 
-Burma Bwey,  rode 1 inoh to 1 mile. Sheeb: M-rz, 3 and 7, a r b  of 
dintriots Lower Chindwin and Shwebo, 1907; 85-P, 1 and 5, dintrio* %-in, 
Yyermgm a, and Maubin, 1907 ; 85-P, 10 and 14, p u b  of distriob Henthawaddi, 
Manbim, $Jaungmys, and Pya nn, 1907 ; 85-P, 12 and 16, part of diatrict Pyapun. 
1907 ; 9 6 %  1 and 5, part of Ltr iot  Taurig-ngq 1907 ; 9 4 - ~ , 9  md 13,94-0,12 
and 16, put of dintriot Thaton, 1907 ; 94 -R, 10 and 14, 94-11. 11 and 15, parts of 
dintricta Thaton and Amhent, 1907.-Burma, wale 1 inoh to 4 miles. Sheet 9311, 
pa$ of South Shad states, 1907.-Central India and Bsjputana Bwey, ncale 
1 lnoh to 1 mile. Sheeb 554 ,  2 and 6, psrta of S t a h  Bho* Rajgarh, 
Naninghgerh, and Qwalior (Cl. Agenoy), 1907.-Central Provuroee Smey,  
noale 1 inch to I mile. Sheeb 55-1, 9 and 13, part of dirtriot Saugor. 1907; 
64-0, 9 and 13, part of dintriob Sambalpw and Gan ur State (Bengal), and 
B b p r u  dhtriot and W g a r h  Glste (O.P.), 1907.-PIID& Survey, wale L inoh to 
1 milo. Sheeb : 44-o,1 and 5, parb of dbMot Hinnar and Patisla State. 1907 ; 
53-r, 12 and 16, park of dirtriob Saharanpur and Dehra Dun (U.P.), and 
Amhle (Punjab), 1907.-Bind Survey, noale 1 inch b 1 mile. Sheets 51, parb 
of dirtriotn Hydorabad urd garPchi, 1907.-United Provincee Snrve Boale 1 inoh 
to 1 mile. Bheeb: 53-a,4 and 8,  part^ of distriota Mndarnagu ,  dierut, Bignor, 
and Moradabsd, 1907; 54-r, 8 and 7, parta of dbtriob Etah, Mainpuri, and 
Farnkhabad, 1907; 63-11, 1 and 5, psrta of dintrictr Bende m d  Allahabad 
(U.P.), and Bewah, Sohswal, and Panna Staten (C.I. Agenoy), 1907; 6!l-~, 11 
and 15, perk of dintricb Bahraioh and Qonda, 1007; 634, 10 and 14, partn of 
dintriotr Fyrabd and Bwti, 1907.-United Provinces, dietriot Wrnkhabad, rmle 
1 inoh to 8 milea Odmtta: Bnneyor-Geaeral'r O!llce, 1907. Prswntsd by Uls 
Seorstclry 01 Stats/or India, through tha lndicl Q@ae. 

India-north-Went Frontier. Topographical Bection, ffeneral It&. 
North-Wwtern Tram-Frontier : Mohmand Oonntry. Soale 1 : 175,000 or 1 inoh 
to 2.75 stat. miles. Reduced and printed at the Ordmanoe Survey O5w, South- 
ampbn, for tho Topographical Section, Goners1 Staff, from the Half-inoh Sheei  
of the Snrve of Ind~a, April, 1908. London: Topographical Beotion. Qcneral 
St&, Wer 0&oe, 1W8. Prim 18. Pr-tCd by the Director of Military Operafirm,. 

AZBICA. 
Cape Colony. OBpe ffeologioal Cornmidon. 

Geological map of the Colony of the Cape of Good Hopc. S a l e  1 : 238,000 or 1 
inoh to 3.7 stat. milea. Shects: XLII., XLVI., LII. Cape Town: Qeologiml 
Comminnion, 1907-08. Prim fb. 6d. each dbct. Pwaanted by the Director, Gcdogied 
Surwy 01 the C o p  01 Good Hopa 

Bheet LII. nhown the geolo ical fcaturen of the oonntry from Mafeking and from 
the T-vd border weatwar%, er far aa the 24" E. longitude. XLII., and XLVI. 
whioh adjoins it to the north, ahow the geology of the dirttict immediately to thc went 
of the Orange River Colony and the Trannvanl from Hopetown to a little to tho north 
of Pokwain. In addition to Hopetown the former sheet includee Kimberley, while on 
tho letter Bukly Went and Wuranton appear. A vertical section in given at the foot 
of ermh rheet. 



Elm. b a y  Daputmnt, Cairo. 
T o p  raphical Yap of Egypt. Scale 1 : 50,000 or 1'3 inch to 1 h t .  mile. fieetr : 
N.E. A.-I. 8.W. X.-I.,X.-II.,XI.-I.,YI.-n., XII.-I., XlI.-IL, XIII.-I., XIIL.-II. 
Oairo : Bnrvey Department, 1908. Prsssntml by tha Dirsalot-OsMM.I, 8 u r w  Dsport- 
d, Cairo. 

Emt-  Burvq Dsputamt, Cairo 
Topographical Map of Egypt. Scale 1 : 10,000 or 6.8 inohem to 1 stat. mile. 
F y u m  Provinoe. Sheeb: S.W. 21-3,21-4,214.21-7,21-8,2!&4,22-5,25-6,22-7, 
22-8, 22-9, 23.423-5, 23-6, 25-7, 23-8. Qaliubia Pmvinoe. Sheete : n.r. 7-4, 
7-5,7-6,8-4, EL5, &6,9-5. Ceiro: Survey Department, 190748. PMentcd 
UM D i ~ r - ~  8 u r q  Departl)ldnt, (him. 

@old Coast. wrl@m5- 
l a  of the Qold Coest. Pnbliahed by the authorit? of Sir John Pickeragill 
d g e r ,  a.o.r.o., Governor, nnder the direction of Yqor F. GI. Ongfiberg, B.E.. 
s.ao s., D i i t o r  of S w o  a, Gold Chant. Scale 1 : 125,000 or 1 inch to 1.9 stst. 
mile. Sheeta : 72-K-II., gompata : 73-M-11. and 73-N-I., Ada. Edinbnrgh and 
London : W. & A. K. Johnston, Ltd., 1908. Prim L. 4 rlied. P r d  by Major 
F. Cf. (Ihrggieberg, R.E., Diredor of S U ~ D C ~ I ,  Gold Cod. 
The Ada hee t  includes the oountry from the ooaet to 6O 0' N. lat.. and from O0 30' 

to lo 3' E. long., end thne shows the lower coarse and month of the dver Volts, whit&, 
by the way, b annamcd an the sheet. On the Bompata sheet the country from 6O 30' 
to 5' N. let. and from lo 0' to lo 30' W. in represented. The eheeb are printed in 
coloors oonformably with the others of the mune wries, and oontain the usual clear 
explanation of t e rn  and rymbole. 
Morooso. * Qentfl snd Cham~o~u. 

Itin6rairea dam le Haut Atlaa kfarocain r Loub Qentil. Oarto honor& d'me 
subvention do DP rtemont des ~ffairen%tran&res, dm& et densink awc la  
oollsboratfon de g r i u r  Ohenneau. k a l e  1 : 250,000 or 1 inch to 3.9 stst. miter 

raphis, roL 17,1908, P1. 2 Parb : Meseon et Cie., 1908. Pr+ by M. z. at. 
1. Loub Qentil'r routen and surveys extended along the mobline from Yogador 

mathward to near the month of the D w ,  nnd in various direotionr inland to abont 7- 
W. 10x1 In addition to the topogrsphioal featarm along the liner of the mtee 
follone$.the geology of the country traversed in clearly shown by mlonr-tinting, and 
the map is most oomplete in the information it contaiu. An acpomt of M. Gentil'a 
ox lorations, aacompenied by this map, in given in the Paria Geographioal & c i i t y ' m  
pn!lication La C f q a p h b  (1808, 15 Mars). 
8 0 ~ t h  B- B ~ w b b p u b n m t ,  W-. 

Map of the Weetern Province of the Colony and Protectorate of hthern Nigeria. 
Compiled at  B w e y  Department, Lsgoa, 1907. Scale 1 : 250,000 or 1 inch to 39 
rtat. milee. Sheets : 73-D and of C ; 73-E ; 7 W  end put d L London: 
Topo apbical Section, General E, War Oillce, 1908. Prim &l. & .Led. Pre- 
rcntcEY UM ~ i r e h  o j  Militaq operations. 
Thcse sre preliminary editione, uncoloured, of three sheeta of the Government 

Survey of Western Province of Southcrn Nigeria, inclnding Lagoa and the conntry to 
the north and north-eaet, ae far as the parallel of 8O 5' N. Owing to dense foresb and 
the thickly wooded nature of the country genernlly, a regular triangulation nu 
found impraoticable, and the ma in therefore chiefly k d  upon a large number of 
carefully measured and a d j u s d  traverses made either by Mr. E. P. Cotton, the 
Director of Surveye, himeelf, or nnder his direct soperviaion. What with oleering 
the ground, the running of tho trnveree linee, the natronomial okvutione, and the 
careful system of adjustment and computation, the work represented ~LI far more than 
would be supposed by the outline a arance of the sheeta. No attempt bne been 
mado to show heights, but them w i l f E  given upon later editions of the shoeto, the 
preaent being only preliminary ieaneu, published to meet pressing demonda A note 
states that in the final map the spelling of place-namee will be mode to omform to the 
rulee of the Royal Geographical b i e t y ,  although why this bos not been done in t h e  
resent instance ie not explained. The scale of 1 : 2.50,000 hae been adopted for p u b  

[cation, M) that thc sheets, although forming a soparate map, can rendily be embodied 
in tho general map of Africa in oourse of preparation by the Topographical Section of 
the War Office. 
h.nrraa1. Tramvul Osolagical Bumy. 

Trnnsveal Geological Survey. Scale 1 : 150,000 or 1 inch to 2.4 ltat mil-. Sheet 



3, Niddleburg. Pretoria: Nines Department, Qeologioel Survey, 1907. Pramfed 
by the Tramcad Gommmml. 
The arcrs inoladed in this sheet wes geologioally surveyed in 1903-6 by Mr. E. T. 

Mellor, ma., r.o.8.. with the exoe tion of the north-neat and m t h - w a t  oornere, which 
are from the work of Mr. A. L. %all, n.a., r.o.a A em hlet ~coompeniee the sheet, 
giving a demription of the geology of the neighbonrgoo% of Middleburg, and of the 
country wertwarb as far M Bmnkhumt Sprnit, by Mr. E. T. Mellor, for which Mr. H. 
Kynarton, B.A., r.oa, the direotor of the survey, hae written an introdnotion., 

AMxBIaA. 
Argentina Bepublie-Entm Bior Doputamanto do Obru Pdbliou, lnanor Airer. 

Carta de I s  Pmvinck de Entre Bias. Construida por el Departamento de Obrw 
Pdbliare oon loe data de su nrohivo. W e  1 : 200,000 or 1 inch to 3 2  stsl. miles. 
8 sheeta. Buenoo Aim : Departamento de Obraa P~fblicaa. P d e d  by flu drgen- 
tino Miniety of Publie W w h ,  through W. 8. Barcluy, Esp. 
Thin ir n good map, on a large d e ,  of the Pmvinae of Eotre-Rim, constructed by 

the Department of Public Worh of Argentina from surveys and all available doanmenta 
in ita arohiven. I t  in rinted in cmlonm, and ven M an innet an enlarged plan of 
Puro6, the capits1 o f t h e  pmvinw. A me& table of latitudes, longitnddq and 
heights will be found in the aouth-wed oorner of the map. 
Argentina Bepnblio-Bio Puaaa. Miniaterio de Obns Pnbliou, Bnenor Airen. 

Bio P-4. Plano de Navegaoibn. Scale 1 : 100,000 or 1 inoh to 1.6 otat. mile. 
7 ah& Bnenoo Airea : Ministerio de Obrsr Pdbliw, 1901-1907. PrmleJ  
by tln Awt i rcs  d l inw t ry  of Publia W w h  through W. 8. Bardag, E q .  
These charts of the Bio P-6, from reoent nurveyr made under the direotion of 

the department of Publio Worh of Argentinn, have been presented to this Sooiety by 
that department through the kindom of Mr. W. 8. Barolay. Soundingr, in feet, are 
rhown don the nevi tion ch.nnel below the level of ordinary low wnter, in addition 
to whiob t& gene&epth of the water above and below 18 feet M shown by two 
different t inb of blue. Other information likely to be umfnl for nnvigstion of the 
river M given, and nlb@her the ohartn are moot oreditable prodnotionr. 
Bolivia. Mara. 

?r general de la Bepublioe de Bolivia. Por Luis Qmk Meek W e  
,500,000 or 1 inch to 395 stst, milw. Winterthnr: A. Q. Sdze, 1908. 

AUUTBAUBU. 
Dntoh Hew Ollinr Lomtr. 

H. A. Lorents' Expedition nach dem efidwertliohen Neu-Quinea, 1907. &ale 
1 : 3,000,000 or 1 inoh to 47'3 stat. milea 2"sbrcMnna Mitteilun Jshrgang, 
1908, Tafe19. Goth. : Jnstua Pertha. 1908. Preenled by fAeI'ul%er. 

IIDIAH OCBAL 
Indian Oaem. D a l l ~  and Walker. 

Meteomlogical A t l ~  of the Indian Bear and the North Indian Ooean. Prepared 
chiefly by W. L. Dallar, under the direotion of (filbert T. Walker, K.A., w. D., Y.B.8.. 
Director-Qenerel of Observatories. Simla : Meteorological Depertment of the 
Qovernment of Indin, 1908. Presented UM Uiredw of Obwwafotics, Simla. 
price, in India, B. 13; i n  I* United K I A  I ? .  BI 
Thin atllu will be speoially noticed in a mbneqnent number. 

e m m u  
World. Banian8 md Knight. 

Historical A t h  with chronolo ioal nota. BI E. A. Beniane, K.A., and T. H. 
Knight, M.A. The Oxford and (!!ambridge Editloo. London : George (fill dr Sons, 
Ltd, [1908]. Prios Sd. 

CadBn. 
Admiralty Qhsrta. Hydrogmphio hputrnent, Admiralty. 

Cherb and PLane publiehed by the H y d m p  hio Deportment, Admiity, during 
March, 1908. Pr- the H$rqrapher, jdmiraUy. 

H e r  Chutr. 
Bo. Incha. 

6 m ) England. moth mut .  Tor b y .  Plan :-Toquay harbour. 8.. 
2568 m n 5.2 Orkney irkn& :-Hoy aound. 3r. 



No. Inchn. 
3665 m = 0.24 C e n h l  AMca :-Victoria Nyanre, mnthem portion. 50. 
8686 m = 3.0 Ceylon :-Approden to Colombo harbour. &. 

2s91 = {:::) Philippine mlandn :-Iloilo strait, part of Quimarae r h i f  
no110 river. L. 

3632 m = '5.9 Chins, math oocrst:-Wan chn chan (Slonec13lcra idland) b 
Brothers point 48. 

1080 m = 1.9 Tarmania, river Tomsr :--Low head to Lann&n. 3r. . New ?h and Pluu added. 
957 m = 3.7 Porb in the Philippine idanda Plan added :-Lanang. PI. 

ahark usnoelled. 
No. C.amlled by No. 

26 England, math coast :- New Chart. 
Tor bay, Toquay harbour. ) Tor bey, T o q u y  harbar . . . . . 26 

2568 Scotland, north ooaat:- New chart. 
ROY m u d  ) H O Y ~ O ~  . . . . . . . . . . . 2568 

2391 >orb in the Philippine 

~ ~ ~ i ~ ~ ~ o ~ h ~ ~ ~  part of Quimaraa strait, Jloilo 
or Bta Anna. river . . . . . . . . . . . . 2391 -- . .~~ - 

975 Philippine i l h &  :-} 
Port Kavite, Kavite Navy - - - - 
Yard. 

1080 Tasmsnia:-River Tamar New chart. 
from the sea to huntwiton. ) Biver T a m ,  Low head b hnnceaton . 1080 

Chub that have reoeived Important Cometionr. 
No. 1188, The World :-Coal and Telegraph Chart. 850, Netherlands :-Ymniden 
harbour. 2551, Fmca. r a t  ccaat :-Am de Banodet to Ch.nuCe de &in. W, 
Frsnce, weat coast :-Bade de Cmbio to PrwqnWe de Quiberon. 2352, France, 
weat m t  :-Preaqn'tle de Qniberon b Anm de Benodet. 2628, Malta i r l~nd ,  
muth-east portion. 2060b, North Atlnntio ocean, weatem portion. 2177, America, 
~ 0 1 t h  m t  :-Ba5n bey. 1422, Labrador. 3265, Entebbe bay. 692, M d a -  

:-St. A u p l l n e  end T u l l k  bay& 1002, Madagsroer:-Diego Smres gz Andnnuombi bey. 3487, Philippine illan&:-Manil. and Karite 
anahomgee. 2721, Qnlf of Biam, rheet 111. 1965, Kne L&h to Kao Tao S b  
ialnndr. 2350, Aurtrelia, e u t  oomt :-Double point to Oepe Qrafton. 2883, 
Paciflo ocean. 787, Psciic 008011 :-a Corrientes to Kadiak i h d .  788, South 
P d c  ocean:-Melbourne to Cape E r n ,  reatern ~heet. 789, South P d c  
ooean :-Melbourne to Oepe Horn, evtern rheet. 
(J. D. Potter, Agent.) 

Indian Oocrm and Bed Ilerr. M e t e o m l ~  Omos. 
Monthly meteorological charts of the Indian Ooean north of 15O 8. lat. and Red 
Sea, May, 1908. London : Meteorological OfBoe,l908. Prias Gd. c d .  Prs#nbd 
by the Meteorologicul Om. 

North Atlantio and M8ditmmeu1. M e ~ l ~ o d  Mas. 
Month1 meteorological oharta of the North Atlantic and Meditemanean, May, 
1908. fandon: Meteorological O5oq 1908. Pdoo 6d. &. Prs.aJsd b# & 

0410s. 
Rorth Atlantic. U.B. Eydmpphia 0500. 

Pilot chart of the North Atlantic Ocecm, April, 1908. Washington : U.B. Hydro- 
graphic OfBoe,1908. P r s ~ l n M  by ths 27.8. Hydrogzaphic Om. 

North Paofda U.B. Hydmpphio O ~ O I .  
Pilot ohart of the North Psciflc Ooean, May, 1908. Wsehington: 0.8. Hydro- 
graphic Woe, 1908. Pracntsd b# ths 17.8. Eydrographio OfFcs. 
N.B.-It would greatly add to the value of the oolleation of Photo- 

graphs whioh hea been established in the Map Room, i f  all the Fellowm 
of the W e t y  who have taken photographs during their travels, would 
forward copies of them to the Map Curator, by whom they will be 
aoknowledged. Should the donor have pnroheaed the photographs, it 
will be ueeful for referenoe if the name of the photographer and bin 
sddrerre ere given. 
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I N D E X .  
- 

Ddnotee Articles and Papers. t Bibliogrnphical Entry. 
) Reviews 

A. 

AACE river, Water-supply of, 440 
A b ~ i s -  

Climate of A b b i a ,  near G i r o  : B. F. 
E, Keeling, 460 t 

Aby winin-- 
Abyesinis of today: B. P. Skinner, 

119t  
' Eeonnione a1 monte Znquala : L. de 

Castro. 577 t 
Mop : WestGallaland. Roubn der 

Expedition v. YyliosUieber, 1905 : 
F. J. Bieber, 357 t 

Rcrum Z th io  icarum scriptorer occi- 
dentales: 8 Beccari and P. E. 
d'hlmeida, 319 t 

Vulc~no dclla Dancalia in ernzione: 
A. H. Tancredi, 34:) t 

Acker, A. von, Diotionnaire Kibbwa- 
Fmnpaia et Fanpais-liitabwa, 577 t 

Aconcagua- 
Altitude dn eomrnet de l'Aoonongna, 

De'terminetion do : F. bluader,  221 ), 
352 t 

Active Servioe Pooket.book: B. Stewart, 
561 §, 695 t 

Adam, F., Clans, septa, and regiments of 
Scottish Highlands, 348 t 

Adamawa- 
Aus \Vast Adamnus : Lient. BtrUmpell, 

578 t 
Adsma, F. D., On need of a topographioal 

survey of Dominion of Canada, 578 t 
Adirondack rainfall eummit: R. C. 

TIorton, 122 t 
Adis Absbe- 

Von Adh Ababa tibcr den Aeeebot 
nach Dschibuti : F. J. Bieber, 690 t 

Admiralty Chbrls, 130 t, 242 t ,  359 t, 
471 t ,  586 t, 6!)9 t 

Adrian, K., und J. G. Iiothang, Karte der 
Bczirke S h d t  und Land Salebnrg nnd 
Hallein, 467 t 

Adriatic- 
Hijl~e den Mittelwaaaers in ~ o ~ o z n i c a ,  

Znra, and Bestrice : J. Gregor, 
229 t 

and Notices. 

Afghanietan- 
Autour de l l~fghanietan par le Karn- 

konun et  la petit Tibet : Commdt. de 
Laooete, 231 t 

Confdrenoe dn Commandant de Laoorte, 
119 t . 

Africa- 
African Nature Notea and remini- 

scencca : F. C. Beloas, 669 t 
Bantu phonetics : E. Jacottef 94 8, 

2'32 t 
Britiah Emt- 

Geology of: H. B. Muff, 674 
Papere relating to, 350 t 

Cape to Cairo, A womnn's trok from: 
Mary Hall, 91 ), 120 t 

Disposal of Afrioa: Yir If. If. Johnaton, 
232 t 

East- 
M n p  : Denbch - englische Qrenze 

zw~achen dem 80 Liingengmd und 
See: C. Jurimll und 

%mM0?L&85 t 
Poeitionr . . . of Anglo-German 

boundary oommi~ion triangulntion 
from Xnnsibar to Mount Buwenzori, 
460 t 

Schm zum Btefanieee und en den 
Borangalla, Von : J. R. Luohsinger, 
460 t 

6ogennante G m m  Oetnfrikanische 
Graben zwischen Bfa@ und I ~ u a  
ye Mueri: C. Uhlia, 817 5, 460 t 

Eaet Africa Protectorate. Heport on 
foreate of Kenia: D. E. lIutchina, 
350 t 

East central : Duke of Yecklenburg's 
Expedition, 445 

Fisenbahnen Afrikan, 350 t 
Etata muaulmans de 1'Afrique Centmle : 

Oommdt. Qatlen, 1149 t 
French Central- 

Mimion Chari-Lao Chad. Rc'oit do  
voyage de la Mission: A. Chevalier, 
350 t 

French W e s t  
Mise en valeur do l'Afrique Occi- 

dentale Frsopisc:  H. Chevans, 
Adye, E. H., Modem Lithology illuetrated 1 ' 460 t 

and defined, 331 j German Fat- 
Aeronaut. Record of an : Gertrude Bacon, ) AbschnUrrmg Panaibars von Deutach- 

670 ) oetafrika : It. Iierrnann, 120 f 
No. vI.-Ju~e,  1908.1 3 8 
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~ t i c o n t h u c d .  
Eekimo and Haida Indians of, 76 
Expedition : E. Mikkelsen's, 569 
Qlncial features of Almkan coaat 

between Yakutat bay and Alsek 
river : E.  Blackwelder, 350 t 

Juneau gold belt : A. C. Spencer, 350 t 
Malaspina Qlecier : R. 8. Tan ,  233 t 
Sewnrd Peninsula, Settlements nnd 

climate of tho : P. 8. Smith, 233 t; 
Yakutat Bay region, Roceut advanoe of 

glaciers in : R. S. Tarr, 233 t 
Albnin- 

Katl~olisohe Nodalbanion : Ii'. Daron 
Nopcsn, 117 t 

Alberta- 
Cascade Coel Basin, Report on : D. B. 

Dowling, 578 t 
Mwee Mountain diitrict of South 

Alberta : D. D. Cairnea, 578 t 
Aldwych, History of, 504 
Aleutian ielands, Eskimo of, 76 
Alexander, B., From the Niger to the 

Nile, 121 t, 205 8 ; letter from, on 
Ma ping of Lake Chad, 453, 682; 
11&l awarded to, 438 

Algeria- 
Alger i Tomboncton par l'Ahaggar, 

1'Ab et le Tchad: R. Chudean, 121 t 
Algdrie : M. Wahl, 459 t 
Frontibre ala6ro-maroctrine au d a n t  de 

1907 : P. xzan, 577 t 
Outillage de l'Alg6tie : A. Bernard, 232t 
Territoires dn Bud, 220 5,577 t 
Terntoires du and de 1'Alge'rie: C. 

Desfontainen, 350 t 
Aliabad. Pereia. 158 
Alid voicano. Aboent by Q. Dbinelli and 

0. Marhelli, 104 
Allen, E., Lectureshi in Qeography a t  

University, SheffIell founded by, 341 
Almeida, P. C. d', Centenaire de la 

navigation i vapeur et 1'Exporition 
Maritime de  Bordeaux, 354 t 

Almeida, P. E. d' : nee Beocari, 0. 
Alpes M a r i t i m c e  

P A l p e s  Maritime8 : A. Guhhard.  347 t . . 
Alps-- 

Aufenthalta der Hunnen und Sara- / 
eenen in den Alpen, Zur Brage : B. 
Reber, 573 t 1 

Central Alpe. Ball's Alpine Guide, I 
Part L, 99 9: 

Entatehnng dcr Alpen : A. Penck, 573 t 
Qeologieohe Beeclireibungder Lcopouti- 

nischen Alpen: C. Schmidt und H. 
Preiswerk, 346 t 

Phnzenleben der Alpen : C'. Schroeter, 

R%: 'S2 L i s a  Alps, On soutllem 
I 

origin attributed to Northern Zone 
in : T. Q. Bonney, 316 t 

Altitnder- 
Effects of high altitudes in Moun- 

taineering, 28-31 
Tables wmputed for intervale of four 

minutee, etc. : F. Ball, 693 t I 

Alyk-nor lake, and volley, k t  Tibet, 
408,411 

Amason- 
North-Western valley of the Amazon, 

Dr. Rioe's Exploration in the : G. E. 
Church, 307 

America- 
Indianer, Schiffahrt der : Q. Friederici. 

233 t, 430 5 
Indianer. T r P n e n m  dcr : Q. Friode- 

rici, 350 t - 
Americs, Central- 

Klirnatologie nnd Hydrogmphie Mittel- 
amerikar : A. Merz, 579 t, G67 8 

Iticheasee de l'Am6riquc Centrale : D. 
Pector, 462 t 

America, North- 
Maritime Settlements, Early, 80 
Scientilo Geography. IV. North 

America : E. W. Heaton, 234 t 
America, South- 

Amhhelenia und Arohinotis: H. von 
Ihering, 580 t 

A travere 1'AmEriqne du Snd: J. 
Dele-ne, 212 8,235 t 

Oosetww expanelon of people, 175 
Expedition across, G. M. Boynton'r, 439 
Lace dea haute Plateaux de l ' he r iqne  

du Sud : M. Neveu-Lemaire. 325 8 
Maps : Btanford's new oro&aph~al  

map of Sonth America: H. J. 
Mackinder, 470 t 

Niedenohlagsverhiltniese von Siid- 
amerika : E. L. V w ,  580 t 

Peo le of Sonth Amerioa, Dintribntion 
c f :  M. Jeffereon, 220 9,463 t 

Bior de nueetro Oriente, Noticia 
historice-geo dfloo de algunos: 0. 
Lerrabnre i Krrea,  580 t 

BUdamerikanisahe Felwiohnnngen : 
T. Kooh-Qriinberg, 234 1,430 5 

Burface fo rm in Western South America, 
letter from C. B. Enook on, 684 

Tablas barom4tricee para el caloulo de 
altnrae, eto. : A. Jahn, 580 t 

F'ooabulariw of general language of 
Inoes of Peru : Bir C. &farkham,431§ 

Amnen-kor range, East Tibet, 408,415 
Ampferer, O., Qlazialgeologimhe Beo- 

baohtungen im unteren Inntale, 574 t 
Amundoen, R., Nortllwest Paasage : 

meine Polarfahrt auf der q a ,  353 t ; 
Sketch of Life and Work of, 238 t 

Anderson, C. W., Photograph of Kaioteur 
fall, Potam river, British Gniana, 360 t 

Anderson, R., Qreat Jnpanese Volcano 
Am, 2'31 t 

Anderson, T., Volcauoes of Guatemala, 
473 

Anderson, W., Final Report of Qcologicnl 
Survey of Natal and Zululand, 120 t 

Andersson, G., Entwioklu~ga~eschichte 
der Bkandinavieohen Flora, 4275 - - 

Andes- 
Aconcsgua, Ddtermination de l'altitnde 

du sommetde: F.Gchrader, 221 8,352t 
Niem Penitentan in the, 449 



Andrewe, E. M., "Webter" Ruin in 
Southern Bhodeeia 232 t I . . 

An la- Epn: Benguella Railway. Plan ehow- 
ina railway from Lobito bav (QrifEthe . . 
& la.), 24i) t 

Photographe of Northern Angola: T. 
Lewiq 472 t 

Trade and Commerce, Report for 1906 
I 

(Foreijp Offloe Bep.), 350 t 
Animale- 

i 
Guide to Great Game Animal0 in Dept. 1 

of Zoology, Britinh Muneum, 331 5 
Antamtio- 1 

Expeditione- 
British : E. H. Shaokleton'n, 223, 

448 : Soottieh National Antarotio 
Expedition, Be rt on Soientiflo 1 

Reeults : W. 8. Euce,  463 t 1 
French: Instruotione wnr  l'exddi- i 

tion antarcti ue or&inde p k  J. I 
Chamot, 353 1 I 

Qeologie der Sildpolarl'iinder : 0. 
Wilckenn, 692 t 

Landeie-Beobaahtuugen der letsten fUnf I 

Siidpolar-Expeditionen : E. Philippi, 
580 t 

Anthropogeography- 
Antropogeogratla nelle 8Ue origini e ne' 

B U O ~  p g d  : F. P0reIl8, 582 t 
Coast Peoplee : E. 0. hmple,  72 
Geography den Menwhen : A. Hettoer, 

694 t I 
II&kb et la terre : E. Reclue, 694 t 
Homnooe of Savage Life: Q. F. Soott 

Elliot, 238 t 
Sava en, Qncstione on cartome, beliefe, ; 

anf languages of: J. G. Fneer,694 + , 
YerhHltnin von Natur m d  Yennoh in 

der Anthropogeographie: 0, bhlilter, 
354 t 

~ o f l d ' s  peoples: A. H.  Keane, 694 t 
An thropolopy - 

Geographie dea Menechen : A. Kettner, 
694 t 

Anville, J .  B. B. d', Qhgrapbie ancienhe, 
abrGg&, 125 t 

Apenninen- 1 
Morphologie den niirdliohen Appennin, I 

Beitrage eur : Q. Brano, 456 t 
Ap lachia- 

I 

g u t h e m  Appalaohian Streamn: C. C. 
Waddoll, 462 t 

Arabia- 
Al-Hamdiini'e Geographie der Amb- 

Zwemer. 576 t 

i 
inohen Halbinml: H. Miiller, 125 t I 

Oman and Eaetern Arabia: €3. N. ( 
wanderings in krabis : C. M. Doughty, 

459 t. 559 6 
Arabia ~ e t r i l -  

Rock City of Potra : F. E. Hoekine, 119 t 
Aral, Lake, rising of, 399 
Arbo, C. 0. E., De blonde Braohycepl og 

dens eandsgnlige Udbredningafelt, 229 t 
Arohitactnre, Geography and, 651 
Amhnn, N'golokn of, 527 

h o t & -  
Arutio Continent, Ln,oeurch of an : 

A. H. H,rrrfion, '277 
Arctio Pilot, 123 t 
Collection of papem relative to Ex- 

1;" ition of 18756, oommanded by 
u G I .  Naree, 125 t 

Combustibili foerili ne lb  redone a r t i a ,  
I gicroirnenti di : A. Fauntini, 355 f 

Drift of the ooean, 285 
Expeditione : C. Wnard'n, 223 ; E. 

Mikkehn'e, 569 ; Report of Mikkel- 
een-lefflngwell expedition : E lKik- 
kelmn, 581 t - 

Explorations .and jonrneye of Sir L. 
M'Clintock, 3-1 1 

Oenovy Qidrologii E m p i n k a g o  Led+ 
Okeana: N. M. Kniporich, 

MaoOlnre'e nhip Intwlicrafor. Relea rn  " .  
of, 568 

Nearest the Pole : R. E. Peary. 236 f 
Nordwent - Pannage : meine Polnrfabr t  

auf der Gj6a : R. Ammdaen. 353 t 
North Polar Problem, letter from 

B. A. Harris on, 226,342 
Round about the North Pole: W. J. 

Qordon, 236 t, 555 5 
Spiteberg an Cap Philippe, A travors 

la Banquiee do : Duo d'Or10ans, 210 5 
Suddividere in uadranti la renione 

polam d i m ,  iulla oyportnnitb di : 
A. Fauntini, 353 t 

Zicgler Polar Expedition, 190:%-1905. 
Boientific Heeulb: J. A. Fleming,  
23G t 

Ardon rher- 
Soarcee of Ardon and Rion B ive r r  : 

V. V. Markovioh, 576 t 
h ntine- 

G t t h  Argentine Exhibition held in 
Buenoe Air- 1905, Beoord of pro- 
ceeding~~ : A. Holder, R51 t 

En Argentine : F. S o h d r ,  351 t 
M a p  : Carts de la  Provinoia de btre  

Bior (Dept. de Obraa Pliblicss), 699 f : 
Rio Paran6. Plano de Navegacidn 
(lininterio de Obns Publicas), 699 f 

Modern Argentina, with Notes on 
Uruguay and Chile: W. H. Koebel. 
326g - 

Poblecion de la Bepdblioa Argentina 
1895-1906, El oreoimiento de la : G. 
Carmoo, 351 t 

hirambe, Voyago au "aamptm " do 
1' : A. Duoke, 2% t 

Arizona- . 
Volcano in &an Franoisco monntaii  

re~ion, A reoent : D. W. Johnnon, 690:t 
Arldt, T., Antipodieohe L a p  von Land 

und Meer, 354 t ; E n h c k e l u n g  d e r  
Kontinente nnd ibrer Lebewelt, 464 t ; 
Vernohwundene I d n  and versunkene 
Kontinente, 354 t ; Zur Atlantiafroge, 
2.52 t --- , 

Arnold, R., Dome etrnoture in conglome- 
rate, 854 t 
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stein, 244 t I 
Atitlan lake and volcano, Quaternale, ) 
482.483 

Artaria's Ebenbhnkarte von ~sterreich- 
Ungarn mit Statio~verzeiohnia, 239 t 

Anama-Yama, hacentof: E. A.Wioher,Dlt 
h l i .  W. S., h n t  of Sants Maria 

voloano, 477 
Aahie, Loch, Bethymetrical Survey, 48 
Asia- 

Oentral- 
Ancient Khotan : M. A. Stem, 201 9 
D m h  Anien : K. Fntterer, 204 5 

~t lant ic-  
Bus, Sunken Land of: H. 8. Poole, 124 t 1 
Currenta running north of Bcotland ' 

and through English Channel, Mean I 
Velooit of: J. Qehrke, 236 t 

M a p  : dteorologiosl Charto of North 1 
Atlantic and Mediterranean (Met. I 
Offlce, London), 131 t, 243 t, 360 t, 

"=P tions : 6. Hedin's, 333 ; P. K. 
oaloffe, 103; Count de Laxlain's, 

441 ; M. A. Stein's, 509 
Explorations by Prof. Obmcheff, 673 
Lt Zentra l -hen im Austrockneu 

begriffen ? : L. Berg, 575 t 
Notes snr 1'Asie Centrale : P. Pelliot, 
348 t 

Scienti0cRewlta ofjourney in Central 
Ania. 1899-1902 : 8. H d i n ,  688 t 

Enatern h i a ,  Coming struggle in: 
B. L. P. Weale, 458 t, 560 9 

Footstep of Marw Polo, In the : C. D. 
B ~ C %  92 9 

Hindnetan, Mamhee of, Rewrd of a 
Journey in Tlbet, eto. : D. Fnurer, 

. 118t, 3185 
Opiaanie Puteehestviya v' Zapadny 

Kitai : Q. E. Qrum-Grzhimailo, 662 8 
Pulm of Ash  : E. Huntington, 575 t 

I 
1 

Bivalite' -1-Rwne an XIXe Bible 
en B8ie : Dr. Bouire, 458 t, 560 9 

Aeia Wnor- 
Ida 8: Karb von Kleinasien : H. 

L &epert, M 7  1,584 t 
Phy~iogeogra hisohe Untemuchmgen 

in Deltag8iet der Kleinen YIander 
bei Ajm1o.k : A. Q r ~ d ,  577 t 

Anistic Tnrkey- 
Photographs: R. 0. Thompson, 587 t ; 

P. L. Lomine, 131 t 
I Askja volcano, Iceland, 672 

Am volosno- 
Great Japanese Volcano AW : R. 

I Anderson, 231 t 
Anuikan glacier, Rooky mountains, Retreat 

I of, 567 
Aswan Province- 

I M a p :  Topographical ma of Aswan 
Prorincc (Snrvoy Dept., Sairo), 469 t 

Atncama, Pana de- 
I Maps: Mapa jeograflw do la Puna de 
I Atacema (Obicina de Limiten), 470 t 

Athabaeoa river- 
I Earth-movement along bank of, '277 , 

Photographs of: Count von Hammer- 

471 t, 587 t ,  700 t ; Pilot Chart of 
North Atlantic Ocean (U.8. Hydro- 

1 

graphic OtBoe), 131 t, "243 t, i60 t, 
471 t. 700 

~tlantief&p, Zur : T. Arldt, 355 t 
Atleeee-- 

Atlante Qeogrsfloo ad neo delle Scuole 
cittadine: J. G. Bothang e M. Zuoalli, 
130t 

A M B ~  beogradosn : E. Bomer, 470 t 
AtLas Universe1 d Qkgrsphie : V. de 

St. Martin e t  F. Schrader, 242 t, 859 t 
Churchman's Wiionery Atlsll (Society 

for Propagation of the Qoepel), 586 t 
Formre Orbia Antiqui : R. Kiepert, 586 t 
Qromer Denteoher Kolonialatlaa : P. 

Sprigade und M. Mohl ,  470 t 
Hamaworth A t l u  and Gazetteer, 129 t, 
242 f ,  358 t, 470 t, 586 t, 669 ) 

f i tor ioal  A t l q  with Chronologioal 
Notes: E. A. Benians and T. H. 
Knight, 699 t 

India, Historical A t h  of, for use of 
High Schools, etc. : C. J o  pen, 357 t 

Indian Seas and North 1 n J a n  Ocean, 
Meteorological Atlas: W. L. Dallas 
and Q. T. Walker, 699 t 

WeltAtlar : Q. Freytag, 242 t 
Atmw here- 

~ & t e  Ballontahrt : A. S u p n ,  124 t 
Atmoapherio currente a t  very great alti- 

tuder : 0. C. Trowbridge, 693 t 
Aulieote, Mean annual precipitation at, 
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L. T. Smith. 458 t 
Mnpr : Qeologioal Snwey* 126 t, 356 t, 

468 t, 584 t ; Ordnance Surveys, 126 t, 
239 t, 355 t, 467 t, 583 t, 695 
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1907, eto. : W. Trabert, 574 t 
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F o r d g u ,  H. Q.. Cambridgeshire Y a p  
457 t ; Hertfordehire mapa: a deiwript~ve 
oatalogue of map of the county, 1579- 
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347 t 
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beliefs, and langoagea of revs ee, 694 t 

Frech, F., Erdbeben and ~e f i rgabsu ,  
2233, 581 t ; Tektonioche und a e b  
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Uogarn mit den Balkanhndern, 355 t ; Gnutier, E. F., Etudea Sahsriennss, 1214 
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Gannett, 11.. ~ a n u a j  of Topographic Africa, 119, 2'32, 349,459, 577.689 
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224; Lectureshio a t  Qlaeaow Uni- Kiieten im Winter. 1906-07. .223 t 

Geneva Geographical Sooiety, Jubilee 
of, 450 

Leede, Formation of Soaiety at, 341 
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Underground Connection between Up r 

Danube and the Rhine, ~ e a e a m E s  
by K. Endriss and 0. Q. Berth, 440 

Rhoden, T., Bir Weeka and the Mediter- 
ranean, 457 t 

- - . - - - - 
Prehi~tnrio gold minw of Rhode~ia : 

R. N. Hall, 121 t 
" Webrbr " Ruin in Boothern B h o h i a  : 

E. Y. Andrewe, 232 t 
Ricchieri, Q., on spelling of Plaoe-names, 

342 ; Per la olauiflaazione e denomina- 
zione morf. g rdcade i  fendi mttomarini, 
23.7 t 

~ & & d i .  L., L'nniti delle enerltfe 
ooemiche, 124 t - 

Bicq H., Exploration in North-Western 
Vallev of the hmaeon : 0. E. Churoh. 
3 0 7 ~ -  

Riohard, H., Notice historiqne Bur la  
Gnjane Franpicre, G91 t 

Riohthofen, F. von, TapebPoher a m  China, 
Amgewghlt von E. Tiereen, 348 t 

Rickard, T. A., Journeya of observation, 
690 + 

~ i c & m ,  W. R., Climatology of Woet 
l'nrkentan, 617 ; Die Sari-Kandel-Bagu- 
naki-Gruppe im D u b  van Turkeetan, 
45s t 

~ikii, ' Y., Botenische Reimatttdiea m u  
der spaninchen Mittelmeerkiiete, 457 t 

Ringer, '8. E. : MO Wind, C. H. 
Ilio de Jsneiro- 

Choro raphk Flnmioense: A. J. C. 
da filva, 352 t 

l lbhi Qanga valley, Himalayas, 885 
River-goreen and Glacial Lakm in Eog- 

land : F. W. Harmer, 215 
River-temace.3- 

Znaammenhang der alten Plntstemamn 
mit dm Mwankungen dea M e e m  
spiegels : F. X. Schaffer, 287 t 

Rivera- 
Investigation of Bivem, Report of 

P m g m  in : A. Strahan, 310 
Laternl Emion of Streams: M. Jeffer- 

mu, 339 
Biver diaaharge, prepared for ase of 

engineen and ~tudente:  J. 0. Hoyt 
and N. C. Grover, 464 t 

Rivera and canalr : L. F. Vernon- 
Harcourt, 125 t 

Winding of riven : J. Y. Bnchanan 
and J. L o m q  582 t 

B'kombo-bo lake, Tibet, 658 
Robbinq H. H., Our flnt ambaasador to 

Chiur. Acmnnt of llfe of George, Earl 
of Meo~rtney, 466 t 

Bobertron, L., Irrigation Coloniw in Indir. 
230 t 

BoMedo, L. M., La vaderoe del Mishagno 
a1 Mann, 691 t 

Roamti, A., Nell' Ugenda e nella catena 
del Ruwenzori, 4&L t 

Kooky mountains-- 
Qlaoier Ohervationr : 0. and W. 8. 

Vanr, 233 t 
Yoho glacier, Obervetiom of the: 

A. 0: Wheeler, 833 t 
R-, J. D., His tor id  Geography of 

British Ooloniea. Vol. 0, Australdie, 
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Rohrhch, P., Deutmhe Kolonidwirt- ~nnain-oontinu$. 
mbaft. I. Band. Siidwed-Afrika, 461 t Lnnderkunde von Enm Bumland : 

Ro'a8, Bio, Tierre del Fnego, 044 A. ron -now u n h .  Woeikow, 
~ o i l i  er, L. : me Letsch, E. 117 t 
Homm wall end remeins in London, 494, W e n n e h w n  den europlimhen Rors- 

495 Ian&, Militarinche Bedentnng der, 
Rome- 457 t. 

Yap :  Phta di  Rome (Inrtituto , Rnmien, Leke, Tibet, 5% 
OrutogrnBoo Itslieno), 468 t I Rnotafjeell, R. de, Pdmli th io  remela of 

Murray's Handbook for Rome m d  the 1 Egypt, 460 t 
Onm gna : N. Young, 687 t 1 Rnthven, Loch, Bathymetriod enrvey, 47 

Rome, Z A t l e n  (k4mf3csn ,470 f ,  , 
Rondon, O., Expedition in da t to  G- 8. 

Bnuil, 568 SAALE- 

1 
Roobaoker, 0. C., Soheepe - Joumeel, , Rchiffahrt der Saale: 1. Engel, 671 Q. 

Gammn-Barn (1645) : A. Hok, 93 ) 
h, Monte- 

687 t 
Saahee, F. J. P., Het eilrnd Seren en 

Bergnamenforschnng : C. Tiinber, 573 t rune bewonem, 459 t 
Rothau J. G. (ma also Adrian, K.), Safed- 

GrmfPrindpien der Wiener Schnle in Diary of a Visit to Safed : R. A. S. 
der Nenemn Schnllrartogre hie, 466 t ; Macallieter, with trevel notes by E. 
8obul-01obuq 470 t ;  end k Zncelli i W. a. MBstertuan, 119 t 
Atlante Qeopfioo ed neo delle Souole ' &bra-- I 
oittdine, 130t Alger L Tombmoton par l'Ahaggnr, 

Ronire. -, Rivalit4 Anglo-Ruone an , I'&ir et le Tchad : B. ahudecm, 121 t 
XIX* eible en Ade, 458 t, 560 5 Desiccation of. 676 

Roxby, P. M.. Whet in a "nature1 D'In Zim L In Amone: R. Ohndenn. I 

Libxu -ma Map ~oliection, Older 121 t 
worhs added in IWn . ,125 ltion of 1906nnder Colonel Leper- 

Medelo, Royal, and other Awards for 
1908. .4S, 562 Journey acmm the Beham : F. Dnboi., 

Meeting8 of, Berrion 1907-1908, .113, 219 
228,345,454,572,685 Theannriernngopolitik der Behembevol- 

Memorial to Sir L. Y'Clinbok in West- kernog : F. Qoldstein, 121 t 
minnter Abbey, 439 Tonat L I'Aoegredh et  L I'Ahnet: 

Rerearch Department, Meetings, 115, Muonel, 121 t 
455,572 Tourn& L Tmndeni do Colonel Leper- 

Ro a1 Baottish Qcogrsphicd Soci+.ty, rine, 121 t 
draut by Treenury, 341 Voyages L Abelersa et L la Kondie : - 

Bubenmn, 0. W., end - Monrad-Aae, Motylinnki, 461 t 
a t  of Mount Kabru, 102 1 Seiibury, E. B., Celendar of Oomt 

Bndari river, Pernib 155 Minutes, eta ,  of East India Company, 
Rndnyokyj, S., Beitriige rnr Yorphologie 16361639. .439 t 

den galirbchen Dniestergebieten, 347 t St. Gothard Bailwey : J. Bardmeyer, 
Riihl, A., Ueber die nngleicbseitige , Mt 

Verbreitnng der L6m an den Talgc- St. Lewrenoe- 
hiingen, 353 t Surfsoe Water Supply of Great hkes  

Rnmanis- and St. Lawrenca River dreinurw : 
Roumenla'r forty y e a '  propnu, 1866- H. K. Barrow end A. H. ~ & n ,  

1906 : L. Geeter, 117t 579 t 
Rumell, E. J, Relation between gco- St. Martin, V. de. and F. Sohreder, A t l ~  

grephicul tion and prodnotiye I Univeml de 06 apbie, 242 t, 359 t 
capacity of e d ,  237 t St. Mary, ~ o t h e r h i g e ,  Hintory of Periah 

Rnonia (8- a160 Siberia)- of: E. J. Beck.2125 
Bolohenemelskaia Toadre ,  Qnelquen St. Petersbnrg- 

nonrellw d o n n h  mu la g6ologie Inondatioun de St. Petembug: 8. 
de la: F. N. Cherneaheff, 117 t Qriboiddov, 687 t 

Karat phenomena, A. 8. Yermoloff on, Sekhalin- 
441 Geographical exonreion to Sakhalin, 

Knrbgrephie Rwlsnds,  Weitere Bci. ) Nnrrative of a : M. Yokoyama, 688 f 
triige rnr lltemn : H. Michow, 117 t , hlbbury, B. D., Phpiogrsphy, t, 

La- intermittent. dc la Rnede 328 Q 
dlEurope: A.-8. Yermoloff, 441 5,574 t I Salt mernhea and dererb, Beclnmation 

Laken, Tntermittcnt, M. Knlihvski'e end oultivation of: J. W. Henhberger, 
etudy of, 441 ! a t  
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Balton W e ,  B-rohea in, by D. T. 
MeoDon 1,446 

m a r k a n f -  
Preoipitation, Mean annual, 399 

8an Antonio, ( 'ongo river, 594 
Band- 

Movements of ecmd on eer-shore, 416, 
418 

Band-dunes (me alw Donen)- 
Letter from C. R. Enook on formation 

of sand-dunes in Pern and North 
C'l~ile, 683 

Rarille, Y. H., Antiquities of Manabi, 
Ecuador. 352 t 

Boandinavia- 
Entwicklnnpsgerohiobte der Bkandina- 

vinohen Flora : Q. Andemeon, 427 8 
Rupture rcandinave : 6tude antbropo- 

gbgmphiqne : C. Bihot. 229 t, 574 t 
8cenea from every land : O. H. Groevenor, 

mt 
Schaffer, F. X., Ueber den Zueam- 

menhang der alten Flnrstenaaaen mit 
dan Bohwanknnaen den Bfeeresepiegele, . - 

Sandia- 
Provimia de Ban& : Y. T. Jimdnez, / BaE!h.or. J. J.. i o n  Helvetis tabula 

691 t 
San Frnnoiwo- 

Diaaoverv of 8an Franoisoo Bar  : O. 

eographica, 125 t 
Sciiaparelli, C..Ibn Qnbayr (Ibn Qiobeir), 

Vianmo in Isnnena Sicilia. Biria, eta. 
~avidrbn,  108 

Earthquake of 1906 : C. Darieon, 234 t : 
after-effeote, 518 

. - .  
436 i" 

Schibler, W., In Kornika, 686 t 
&hiller-Tiet. -, Anmbnech von Pflense~l 

Earthquake und Bre of April 18,1901;, and Tieren swiscben der Alten und 
and effecta on etmctures and strno- 1 Nenen Welt, G93 t 
tnral materials : C;. K. Gilbert and , Schillingr, 0. a,, In Wildest Afriaa, 120 t, 
others, 690 t 429 

Beoonetruction, Beport of enbcommittee Bahleeier, E., Ergebnisse einer Wanderung 
on rbtistics . . . on, 579 t ! duroh Eerbien, 117 t 

Ban Pedro MMir, Uncharted sierra of : Sohlerwig-Holakin- 
A. W. North, 462 t 1 Bodenban und Viehetend in Sohlmig-  

San Salvador, Ancient civilization at, Holntein : J. H. Engelbreoht, 456 t 
591 I Chan e(l on Beltio &ant of Bohlermig : 

Ronta Crn- Q. b e  mann, 102 
Buildin of an h1and. rketch of eo- 1 Bahldter, Ueber d.. YerhYltnia von 
logid structure of Bank Oms : 1 T. Natur und B l e n ~ ~ h  In der Anthmpo- 
Quio, 235 t. 447 5 graphie, 354 t 

Rants Maria voloano, Guatemala, 474 , BoRidt, C., and H. Prebwerk, Qeo- 
Santa Jlanm : urs Leuradia logirche Berohreibung der Leopontin- 
Baa Panlo- I Lohen Alpen, 546 t 

Map : Topographical map of 8ao Pnulo, Bol~mied, A. and A, Explorations of 
469 t I Lower Oonne of the Pilwmayo, 678 

Ssorian of the Rajmahal hilla: R. B. Bclineider, K., BeitriLge zur 
Bainbridge, 230 t 1 ischen Gcographie bland., 45Syih1-  

Silo Thomi- Schoe pel, F. A., Kommerniellea Hand- 
Boa Eatrada Plantatione, 8. Thorn6 : 8. 1 bnof ron NiederliLndhh-Indien, 459 ? 

J. M. de Mendonpb 438 Q 1 Sohokalslr J, de, on Name of Cape 
Ilha de 8. Thome' e o trabnlho indigena, ~ e z h n e p 3 3 5  

578 t 1 Bchott, Q., Btrombeobschtnnpen I.N.M.B. 
Bapper, K., Qeographiwhe Verbreitnng 1 mi in westlichen Stillen Oeean, 

der Erdbeben, 237 t 237 t 
Eardinia- 1 Bahrader, F., Ditermination de l'dtitude 

Dddonblement dn thalweg d'nne ra116 dn nommet de 1'Aoonmgu,221§, 352 t : 
pnr l'interventim d'une oonlPe vol- 1 En *tine, 351 t 
canique, Bur un oar de : Q. Deprat, Echree, C. : we Mooaman, R. C. 
574 t ; khriider, C., Am Ostrande dee Parehge- 

Sardaigne, La : P. Oaffarel, 457 t / birgee entlang m m  Kilimandrharo, 
Yolcanr dn Logudoro et  dn Campo B 2 t  

d'Ogieri : Q. Deprat, 116 t I Sohroeter, C., Pflanzenleben der Alpen, 
Bargent, A. J., Anglo-Chineee oommerce 455 t, 662 5 

end diplomacy, 348 t, 427 5 1 Bohnbert, J., Ueber clen biglichen Winne- 
Bugent, B. H. : MO Willis, B. I gang im Paarsteiner See. 686 t 
Sarvistnn plain, Persia, 165 Bohultze,L., An6 Namaland nnd Xalahari, 
Baskatchewen- 

Map: Electoral divisionr in &nth 
Eaekatahewan and 6011th Alberta 
(Dept. of Interior), 129 t 1 4 W t  

Savage Life, Romanoe of: (+. F. Scott I Bahweydar, W., Beitrag nur Beatimmung 
Elliot, 238 t ,  561 5 der BtarrheitskoefBzienten der Erde, 

Savngee : see ~nthropology I mt 
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nnd others, 317 Q 
Geolo 'cal Survey, Memoirs of the : 8. 

B. #ilkineon and othem, 230 t 
Mannsoript Maps by Pont, the Gordons 

and Adair. in Advooate's Library. 

Smtland- Se oheller-- 
Bathpmetrioal Bnrvey of Frwh Water 1 %e tivy bland transferred to the, 446 

Loahs: Sir J. Murray and 11. Pullar. Bt. Pierre . . . and Aldabra groap of 

Edinburgh-: C. G. Cash, 458 t - .  

Peat-momea, Scottbh : F. J. Lewis, 331 
Plant Remeine in Scottish Peat Mows  : 

Part xiii Locha of the Nee6 Basin, 
42 * 

C!lanr, mpb, and re entn of Boottieh 
Highlands : F. AX, 348 t 

Geological Structure of North-Went 
Highlands of Bmtland : B. N. Peaoh 

F. J. Lewia, 331 9,575 t 
Seiches of Looh Earn, Inveeligation by 

Soottiah Lake Survey: Part i. Q. 
Chrystal ; Part ii. J. Morray, 575 t 

Temperature of fresh-water loohe of 
Sootland : E. M. Wedderbnm, 118 t 

Volcanoes, Old Soottbh : J. Qeiki,  458 t 
Scott, C .  B., Twenty Yearn on Indian 

North-Wed Frontier, 320 5 
h t t  Elliot, Q. F., Chile, ita httory and 

development, 96 5. 234 Romanoe of 
Savage Lifo, 238 t, 561 

Boottiah Qmgraphioal L i e t y ,  R o y 4  
Grant by Tmxmry, 341 

Boottaberg, C., Bwedieh Mtge lh ian  
Expedition, 1907-1909 .. G4O 

Seaman, L. L, From Tokio through Man- 
ohuria with the Japanese, 212 § ; Real 
Triumph of Japan, 212 5 

Seamy, A., In Autralian Tropics, 463 t, 
669 0 

Bedimentar roo& Bedbtribution of ele- 
mento in irmstiou of: W. J. Mead, 237 t 

See, T. J. J., On temperature, secular 
oooling and contraction of the Earth, 

the Seyohelles blandm, Eeport on a 
visit of investigation to : B. Dupont, 
230t 

Shdcleton, E. H., Antarctic Expedition, 
223,448 

Bhafetglaoier, Nun Kun Monntaim, 12,14 

etc., t 
&&- . ' 

Einflurr den Meerwwers anf die Kiem- 
fahiskeit der W e n :  8. Biraer. 

- 
Shari- 

Expedition to the Southern Sharl M n ,  
E. Lenfant'e, 106 

Op6ratio1u de Is mission Lenfant dana 
lee Ismins dn Bahr 9an, et da 
Logone, 106 5,689 t 

Shemeld Univerait , h t u r e s h i p  in Qeo- 
~ r a ~ h v  founded gr E. Allen, 341 

8herliy;8ir A., D i k u r a e  of .travels of, 
b sea and overland to Persian Empire : d. Parry; 125 + 

Bhige, S., On the delimitation of the 
Japono-Boeeian Boundary in Kara- 
fato, 230 t 

Shimozero lake, Buesia, 441 
Shipley, A. E., Biographiael sketch of 

John Eamael Bndgett, 694 t 
Bhipping- 

Centenah de la navigation L va 
et  l*.xpmition Maritime de EZ 
deaus : P. C. d'hlmeida, 954 t 

Shirnnwn voloi.no of Kuaabu, J apo ,  
198 

Shiratori, K., On the land Fu-g, 694 t 
shiraz- 

Journe from Bandar Abbar to Bhim 
nid t a r ,  N o h  on : A. T. Wilron, 
152 

Bhiraz lake, Persia, 166 
Shm- 

Von &hoe nun Stefanillee m d  ru den 
Borangnlla : J. R. Luohainger, 460 t 

Bhor river, Pernia, 154 
Shm- 

Royal Bnrvey Department, Qenenl 
Re rt on Operatione of. 119 t 

T ~ O I Z  in Smm : 0. C. Hossous, 689 t 

. a .  

treatise, 670'5,692 t lis t 
Bevern gorge a t  Ironbridge, 215 ' Sibiriakof, A., Weg vom F l o m  *I;- 
Seward Peninsula, Alaska. Settlementn , zum Oohotkischen Meere nnd Ola all 

and Climate of: P. 0. Bmith, 233 t Beehafen fiir &a Kolyma-Gebiet, 231 t 

- .  
465 fi 570 Q Siam o lake, Rnesia, 441 

Sea-water ?nd Gemination of See& L I Bib&- 
Birger's reeeamhen, 570 Chukohes of North-East b a t ,  T7 

Sebmology (ree alro Eerthquakee)-- 
Bcience eeimolo iqne: Oomte de 

Montesrns de ~af lore ,  354 t 
Map, .Seventeenth-oentory, ~hotogreph 

of, preeented to B.Q.S. b k 
Oregoriev, 442 ; On an Origina!maP 

Belby, P. J. : see Bum, J. ~ f .  I of the aevsnteenlh oentury : A. 
Seloua, F. O., African Nature Notee and 1 Qrigoreff, 689 t ; Remesowe O n g d l -  

. Beminiaoancee, 689 t karte von Sibirien an8 dem 17. 
Bcmistai range, Central h i e ,  673 
Semple, 1. C., Coest Peoplee, 72*, 170. ; 

Qeographioal Bounderiee, 109 $, 854 t 
Sentik glaoier, Nun Kun m o u n h s .  88 
Servia- 

Wandernng dnrch Serbien, Ergebnieee 
eiuer : E. Bchlr sier, 117 t 

S e r v k  Q. P.. The Moon : a o0onl.r 

Jahrhundert : H. Michow, 689 t 
Maps; Carte 6ologique de la r6@ 

a d b r e  de & S6lemdja : A. E h h P  
nin, 128 t ; Carte 6oloiogiqne de la 
region anrifbra de 86ia : E. ~ h o e r t ,  
128 t 

Bea-route to, 210 
B t e ~ m ,  DCudation de la : A. Ivohenko, 
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Sierra Leone- &rm, M., Habitation dam lee plaines 
Beire an die FlLre Kittam and Bum littoral- dn golfe dn Lion, 686 t : 

in Sierra Leone: W. Volz, 121 t Human Geography of Lower LPn- 
Sierra Maeatre, The High : B. E. Fernow, I 
236 t 

Sierra Nevade-- 
Summit temperatures in winter in 

Sierra N e v h  : J. E. Chmoh, @1 t 
Sikru-gombe monaetery, Tibet, 653 
Siklrim - 

Climbing in Sikkim, Yeaem. Rnbenmn 
and Monrad-AM' attempt on Kabru, 
102 

Silesia- 
Einseit in den Sohlesinaheu Beskiden : 

E. Hanslik, 574 t 
Kulturgrenze and Knlturayklue in den 

lnkhen  Westbeskiden : E Hans- k, 456 t 
Sillem, -, visit to Shafat glacier, 12 
Silva, A. J. C. da, Chorographia Flnmi- 

nense ( 0  Eetado do Rio de Janeiro em 
1896), 352 t 

Sinai- 
T o p  rapby and geology of Peninnula 

of linai : W. F. Hnme, 577 t 
Sindh, Longitudinal dunen at, 401 
Sixemonb, P., Grand-Duch6 de Luxem- 

bonrg, 117 t 
Skinner, R. P., Abynniniu of today, 119t 
Sleeping eiolmese- 

Canferenoe on Sleeping Sioknesr, Pro- 
ceedings of F h t  International, 466 t 

Smend, -, Eine Haiea dux& die Nor- 
dorteoke von Togo, 461 t 

Smith, H. I ,  Arohaolog of Cfulf of 
Georgia and Puget Souni, 690 t 

Smith, J. R., Eoonomio geography and 
ib relation to economic theory and 
higher education, 465 t 

Smith, L. T., Itinerary of John Leland, 
1535-1543.. 458 t, 559 ) 

Smith, P. s., S6tt~ementLI and cli!nate of 
Sewrd Peninsula, Alaska, 233 t 

Smith, B., on Boman Wall of Anoient 

guedw, 563 
South Qeorgia- 

Cumberland-Bai in Siidgeorgien : A. 
Snielaeko, 692 t 

: Karte der Uumberland Bay 
ad-Georgia) : A. Szielaeko, 242 t 

South Sew (we clbo Paoiflo 1slande)- 
In the strange South 80- : B. Grim- 

haw. 235 t 
Southwark, Plan of 1542jn Rendle's ' Old 

Southwark,' 624 
Space and Time- 

R ~ n m  nnd Zeit in Qeographie and 
Geologie : F. Ratsel, 583 t 

Spain- 
Atlaa geogrtitiao Ibero - Ameriosno : 

M. E. Bsrtoli, 117 t 
Botanimhe Reinestndien von der 

Spaninahen Mittelmeerktlate : Y. 
Rikli, 457 t 

Catalan Volaanoee and their rooke : 
H. S. Wmhington, 457 t 

Handbook for Travel16 rs : K. Baedeker. 
Spain and Portugal, 457 t 

Speak, E., Handelsgeoohiohte den Alter- 
tnms, 354 t, 669 5 

Speleology- 
Biospblogiaa. 11. hnum~ation des 

grottea viriMea, 1904-1906 : R. Jean- 
nel et E. C. Rooovitas, 237 t 

&mi sur lea pmblbmes biosp6ologiqne.e : 
E. Q. Raoovitzta, 237 t 

Spencer, A. C., Junecm gold belt, A l ~ k a ,  
350 t 

Spencer, J. W., Falls of Niagsm, 690 t 
Spethman, Dr., Explorations in Northorn 

Iceland, 672 
Spf+er, R., Jiahrliohen und periodiden 

Andernn n der W"armeverteilnng8 euf 
der ErdOcBiohe rind die Eiamiten, 
236 t 

1 Spit&ergen- 
London, 494 D6oonverte du Spibberg par lea Nor- 

Smith, W. D., Contributions to the man& : Q. haahsen, 463 t 
P h ~ s i o l P P h ~  of the Philippine Inland& Mehmlogiual work at Camp Wellman, 
231 t Danes bland, 124 t 

snake K Y ~ ~ w  M o n ~ w ,  Burma, 1 0 t h  Mbions SoienLiBques pour la Y e a n  
from J. 0. Clanoey on, 228 1 d'un aro de MhIPridien an Spiteberg, 

Snow- 1899-1901. .557 t, 692 t 
Schneedfinen. ?nd S c h n e e b o b e  : Sprigade, P., M e  von Togo, 585 t ; and 

P. N. Tsohuwi~ky, 582 t 1 Itt. Yoieel, Qrorrser Dentsoher Kolonid- 
Soil-temperaturw- atlas, 470t; Karte ron Deutrch-Oh 

JHhrliohe Gang der Bodentemperatnr 1 afrika, 469 t 
in veruohiedenen Klimaten : W. , Stahl, A. F., Qeologieohe Beobachtnngen 
Ktihl, 236 t in Zentral- nnd Nordweet - Persiea, 

Somaliland- ' 459t; Reinen in Nord- und Went- 
Frontier of Italian Somaliland : Signor persien, 119 t 

Tittoni, 675 SWord,  E., Compendium of Qeogmphy 
Two Dianaa in Somaliland : A. Herbert, and ~ ~ ~ ~ l .  vole 1, ~ o ~ t h  ~ f ~ i o a  : 
100 g, 121 t I A. H. Keene, 207 5 ; New map of Me- 

Woman'e ~ l e ~ m - t d ~  in somaliland : tropolitan railwaye, tromwaye,eta., 356 t 
F. Swayne, 350 t. 5GO 5 I statistice- 

%ngwi tributary of Zambezi, 142-148 statintiwe amuelle de gdographie 
Sonyo province of Kongo kingdom, 59'2 aomparb, 1907 : J. Birot, 466 t 
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Steflea, H., Er  bnim der Untemoh- 
upgen fiber & mitblohilenhhe Erd- 
beben vom August, 1906. .I23 t 

Stein, I. A., Ancient Khotan. 201 5 ;  
Central h i a n  Expedition, 509 

Stephenson, J. H. N., Elemenb of Oeo- 

Sukwam Nala, Qarhwd Himhyaa ,  386 
Sums- 

Karten van Noord-Sumatra, Een 
pogiug tot verbetering der: W. 
Cornelia, 576 t 

Unbreuohungrreiee naoh der Inml 
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lain of the ~ a r o 7 k n  a x ~ i r g i n i a  : h. M. Harper, 462 t 

Rsoial and Begiunal Study of Virginia 
population, Q. T. Surfnoe, 234 t 

Reoorda of Virginia Company of London. 
Court Book, from manwript  in 
Library of Congress: 8. M. Kingn- 
bury, 851 t 

islands risited by : M. J. Nicholl, 695 t Viasoher's v~cw of I,ondon, 1616.. 620 
Valley* 1 Volcanic phenomem- 

Fluvial and Qlacial Emion of: J. ' Qouffren de la mer e t  la volc3nisme : 
Brunherr, 669 E. A. Mnrtel, 124 t 



Volanoea- ; Weather- 
Guatemala, Voloanoer of : T. Anderaon, ( C!ormlation of weather and amp  : B. 

473 1 H. Hooker, 124 t 
Phyriography of oertnin Voloanocw in 1 study of weather 88 a branch of n a t m  

Northern Japen, Notes on : C!. E. B. knowle e ;  M. I. N e w b i i .  588 t 
Mitford, 187 I Weber, Sir% ., and F. P. Weber. Cli- 

Theorien den Vulkauismor: W. von rnatothera y. 994 
Knebel, 238 t ; Weber, K. fl, Index de la motion g6o- 

Volcnnhe  : A. Bmn, 465 t graphique de la Grande EnoyalopSdie 
Vols, W., Eine Heiee an die Fliiaae ' Chinoin$ 5 7 5 t ;  On the KO- lan- 

Kittam und Bum in Sierra Leone, I c a g e  and the reeding of Chinem ohe- 
121 t W r a ,  688 t 

Voaa, E. L., N i e d ~ h l ~ v e r h l l t o i a ~ e  
von Btidamerika, 580 t 

Voyagee- ooonrring in frcah-water looh, 581 t ;  
Dntoh Soaiety for pnblimtion of Evrly I Notes on Seiohw of Looh Nees, 56 f ; 

Voyagea, 572 I Notee on Temperature of Water m 
I Loch Neas, 49; Temperatnre of frerh- 
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Warren, P. D., Ceylon. Civil Survey , Hungerford and Newbnry, 457 t 

Beport, 1906. .348 t ! Whitbeck, R. H., Geographical Infiuencaa 
Washington, H. S., Catelan voloanoes and in the making of New Jemy,  678 
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"the Sooiety :- 

Fellowe of 10 ye& etanding and under 15 . . . ESO 
9, 15 ,, 91 1, 20 .,. E24 

20 and over E l 8  168. 
"No fellow shalibe entitled vote o;to enjoy any privilege oi'ihe Sooiety while in tamear." 
All Bnbsariptions a r e  ayable i n  advance, on t h e  1st of J a n n a r y  in each year. 
T h e  privileges of a J e l l o r  inolnde admimion (with one Friend)  to all ordinar) 

Meetings of t h e  Society, and t h e  use of t h e  Library and Yap-room. Eaoh Fellow is also 
entitled t o  reoeive a copy of a11 the Booiety's Periodioal Pnblicatione. 

Copier of t h e  Y e a r  Book, Regulations, a n d  Candidates' Certiflcatee may be had on 
a p p l i ~ a t i o n  at t h e  Bocietyye OfBce, 1, Bevile Row, London, W. 



I MERRYWEATHERS' PORTABLE 

FIm Pmteotlon, 

pu rpoaea. 
Weight, 6) owt. Can be oarried by 

men o n  shoulder polee over rough 

A MiUormer writas :-At the h in our Fll and Deal Y u d .  tho Merryweather 
Valiant" Engine WM worlng wnrtantly 

for 60 houm w~thont m y  bra~kege of my 
kind and we csnnot imsgine 8 more hancly 
and ;Roctire Fire Eagne for the primwD 

Write for Illnrtrated Pamphlet. 
" Valiant " Pump at work. NO. 7 W ,  G. J. 

-- - -. - -- 

~ERRYWEATHER & SONS, 63, LONG ACRE, W.C. 
Works: Greenwich, S.E., LONDON. 

NATURAL HISTORY 

WATKINS & DONOASTER 
WATURALIBTB 

STRAND, LONDON, W.C. 
(Fiw Doom from Charlng Cmu) I 

keep ia rtook every dereription of A p p n t n q  
W i  Books, d Sprmimena for Collecton of I 

BIRDS' EGGS, BUTTERFLIES AND 
MOTHS, &% 

Pries Lid rcnl podfree on appIicntia. I 
8 I. I -- - 

b The Bethnrl Omen Fme LlbFa~y 
London E (Prtmn H M. the Kin ), 1; 1 -ly ~h need or Pul;cis to bdgxten 
the 1Ives of the POOF Men, Women, ma 

! ChllaF.n of East London. Che uea 

f! 1 Sent on approrol if ,/<,.*;I w l .  

' 

,.*$ 

!; 

b' 
. 

b: 
.:: 

l u b U . h . a  -1.8 0.ntU.Tp. 

HILL & S O N ,  
4, HAYMARKET, LONDON, 

Mmuhoturon d 

Sporting, Table, Toilet dr Pocket Cutleq. 
ALPINE ICE-AXESi 8KATE8, 

AND FINE 8TEEL WORK OENERALLY. 
pkatb.l UMttia la Hame 

Ibq3M Tm- urn 
e u ~ r ~ n m t - ~ o w  

and Postal OMI~FS, whlch mhou18 be 
cromwd will be thankfully scknow- 
led@ by tho Semmtary a. F. ~ I L C K E N .  

Bankers: Messra. Barclay & Co., Ltd., 
54, Lombard Street, E.C. 

The Christ in Shakespeare, 
N a W y  300 pngn. Portrait Mlwly bound. 

18. 66. not, pod f r e e .  
Apply Llbmrtan. Eerbnal Grren Free Ilbrury. London, E. I 

~ - 

-~ - 

DELICIOUS COFFEE. - 
RE D 

W H I T E  
& BLUE 

For Breakfast 6 after Dinner. 

I 



ROYAL OEOORAPHICAL SOCIETY. 

Xeetingr in Jane.-Xonday, June 16. Journey on the Upper Sdwin. By 
George Forreet.-Mond.p, Jane 28. Some Bapeota of the Nile' Valley. By 
Captain H. Q. Lyom, F.B.& 

The Annual Conver88xione will be held a t  the Natnrnl History Mnmnm, &nth 
Kenaington, on the evening of Wedneeday, Jane 17. Full pcrrticnlue, with tickets, 
will be eent to the Fellowe. 

Fellom' Boding-room.-The b t  nwm on the h t  floor of the Booietfa bum 
hea been rearranged ea a Reding-room for Fellows. A11 the new boob md 
periodioala are p l d  on the tables, and the room bee been made M aomfortable and 
oommodioua es p i b l e .  On a few days of the ear it will be reqnird for Meetings 
of the Council, on wrhit~ omwio~s  a notioe rill L fixed outaide the door of the mom 

Any m o w  resident in this -try, d to h r e n ~ t i a o f t h o m ~ o f  
pem to be zeid at  the Booiety'r Meetinp fo td to him, can rsoeiw moh notioer 
pat on payment in dvanoe to the (hef O l d ,  a t  1, Savile Bow, of h per ada 

WRIGHT'S 
I 

COAL TAR SOAP ; 
1. m o R n o r l ~  u M 

ABSOLUTE SPECIFIO 
in rrrrdlna oll  tbm bltam of 

Mosquitos and I 

I 

Other Insects. 
"VERB. 8AP. ON W I N O  TO WtST up r 

Wrigbt'm C#l Tar Soap I. good for Prick17 Hat mad rofresbia~ 
to lbs ohln." 

I 

For Travellers it la paclIed in an Enamelled Tln I 

1 FF Box, contalnlng one Tablet, price 5d. I 



THRESHER & GLENNY, I 
w 

INDIAN, COLONIAL* AND UBNBRAL OUTPITTERS. 

COMPLETE EQUIPMENTS FOR SPORTING AND 
PROSPECTING EXPEDITIONS. 

O E M ~  Furniture and auq f  mquldte for Tmud and R d d m  obrwd. 
THBESHKB'S INDIA TWEED for Tropieal wear. - THRBSEBR'S J11#CtRA CLOTH for SHOOTINO-SUITS, imperviopo to thorn8 and 1 

spear grase* 
mmadPrlerLUod dW~jauas#r lo l r lp t r jaa l ldZndrddpr rpor rorop l r ibobbr .  

169 & 168, STBAND, LONDOW, W.C. 

I wen- hu taught that no expedition may bc con- 

' Ciducd to be oompktdy and thoroughly equipped witb- 
out a pAentifd aupply of 

1 B-BVRI L 
K-8 QOOD FOR ANV LLNQTH OF TlML Qi 

I BOOTS FOR EXPLORERS. 
DOWIE 6: MARSHALL - -1 

E b m d a ~ ~ n r r b . r p e o d . l ~ y d t b ~ m d m  
d b o o t r r a q u i m d f o r ~ t ~ t a r , . n d ~ h . ~ h d ~  
grtiihcdm d nrs !L'I8- inhlbg meloben d,Ra,%d Dr. J o h n B s a d A r d o ~  to 
0ir H. M. atidq, the Afrbu  l l x p k .  
O l h - - . u r - & ~ *  -. 

In(rQf*--d Qf*jJ. 
0nbth.bathmdwrmBoab.rrmrdr 

466, W E S T  STRAND, LONDON. 
es.0. NO. 9016 C.ntnl. (3 ~ O O I I  f m  TddRU 

Gary's Travelling 

7, PALL -MALL, 
LONDON, 8.W. - 

- 1 0 v m  - 
Bdasma- ze"rL o m c 4 I o a L - ~ Z  

eovwmmmtomQ.. Abomakm 
C O ~ o d t I m B ~ B o r r P  
matr 
e * r g l Q I . I l ~ A o d A u w &  

Onlu maker o 

Sets of Surveying Instruments. 

Aneroid), Aatrono- 
lllical Teleseo s, 

, Plane Tablss, BE* 
:EYLDOm- 

made for 

aboua 



N O T I C E .  

ROYAL BEOBRAPHICAL 8OCIElY. 

It would etatl add to the value of the Colleotion of Photogre he whiah 
hes been e ~ t a ~ h d  i. the Ma Room. of the .I Cleo phial k i e t y ,  if 

the Fallow8 who have ulao photopa bYnrinl %.u h v e b   won^ 
forward co iee of them to the Hap Cnrator, y whom t ey would be h o w -  
l&&. 

t 
odd  the donor heve purohaaed the hoto phs, it will be d 

for referenoe if the name of the photographer an d!'..Y' hre d m  are given 
NO TRAVELLER'B Outllt lm oomplata wlthout 

A QOOD TELESOOPE or FIELD QLASS rnd PHOTOQRAPHIO OUTFIT. 

ROSS' N e w  Model PRISM BINOCULARS, 
Trln-Lms Camen 

C e l e b ~ a t e d  TELESCOPES, 
FIELD GLASSES, ANEROIDS, -A$".& -, Compasses and dl Travellers' requisites. 

Ilr OF ALL LEADING DEALERS. iWiL 

- - I 

- - -  - - 

-$ -- - 

- -- -- - - - 
ROSS, Ltd., 111. New Bond St.. and 3. Coaksvur SL. LONDON. O~tlcal Works : Clanham Common, S. W. w*i- J-~ 

THE 

iiSOHO-REFLEX" CAMERA. 
Engllmh made Thmughout. 

THE PREMIER REFLEX 
FOP Surllty. M l o n .  Durablllty, Simpllalty. 

~ . -  

we 'd a SpcSpcciality of R&r Out* for 
HA- TELEPHOTO wom. 

Wlto for th. 26p.p. Illudmtad Booklot of 
~e rono REFLEX. - -  - - -- 

PRICES : C.mers, without Gus ,  but with 8 double 
block-form backs : 

Eplate, E12. W x 3#, E l 2  10s. 
6 x 4 ,  W8. +plate, E 2 4  10s. 

New Illurtrated Cakrlnpw,. 200 pp., pod-free on 
appl'catlon. - 

MARION &. CO., LTD., 
11, Pa, Soh0 Sqapra, London, W. 

1 PRONOUNCED IMPROVEMENT!L I I 

NEW MODEL 
PRISM BINOCULARS. 

ENLABGED FIELD OF mDW. 
INOBEASED ILLVXI NATIOLO. 

ENHANOED STEREOSOOPIO 
SPLENDID DEFINITION. 

maaus PBOOP. 
DUBABILITY IN T m  TBOPIO(L 

LONDON. 



BURBERRY GABARDINE 
FOB SUITS, SLIP-ONS, AND TENTS. 

nnc way or another 

BURBERRY 8UIT. ' world. Extremely light. Imperl.hable, and 
non-abaorknt. 

I BURBERRYS, 30 t o  33, Haymarket, LONDON. 
- 

The Raflex Prjnelpta ~n meat PORTABLE WOOD 
Perfeot Form, In O o m b l r m t ~  

wlth Llghtneum and ~y AND 
Manlpulatfon. 

Quarter- 
Pkts, 

IRON BUILDINGS. 
md =:gU =o nit .y U k  

litrut ion.  
y, 4- /-. / 

r 1. E b 4 e  
Pmtar" I 

- 2  i - ~ v 
Q ~ o W O u n v u a n d  RrffltstwUlpkm. 

NEWMAN & GUARDIA, LTD., 
90 & 92, 8hafteabury Avenue, LONDON, W. 

SECOND-HAND OPTICAL PART, 
888, HIGH H O L B O ~ ,  W.C. 

(offD.irr w: 1- -r 
a&.,,@ TbeodolIte4 Llmrefon' -& RLrm 

~ol&opa; 4 o(har Barmd-hnd OptId 
IndaUmrnU by Che bmt nubn. 

Tabph- : 4149, HoLWU. 
I 1 

AT HOME AND ABROAD 
WUI PROTECT - 

' MOSQUITOES, 
OriAla  MIWEB, 

SANDFLIES UUI otba 
TIuubh.oms Inmdr 

BOWMUG I P ;  ~ ~ . a / - , ~ ~  6~ 
ponfnr. 

BUNOALOW REBIDENCEB, COTTAOE HOMEI), 
MNATORl& COTTAOE HOSPITALS, 

REVOLVlNa WELTERa ETC 

Kennela, Poultry Houses, and 
appltaneea of every desorfption. 

Y1-&--% L-4 
w m  

BOULTON & PAUL,LTDn~ 
Hanufachmra. NORWICH. ~ n a ~ h d .  



N O T I C E .  I 

INSTRUCTION FOR m E N D I N ( I  TRAVELLERS. 
U n c b r t k a ~ o j *  ~ o j * B B . ~ . . L  

ti bare been mde for the hutmotbn of intending tnrellem in the following mbjeopl:- 
-&and Mapping, holuding the f k b g  of p a i h  by b t m m a h l  0-th $ 

A. Bnrq ..B.A.a, Map chlmtor of the Booiety. 

-=P& e al h b b g  in the field. Under the rnpehhdam d the DlrsabF. 
logid survey. 

h y .  Under the mpwintendenoe of the Direota, Boyd oardsnq Kew. 
Zoology. By Dr. B. Born- Sxumm, Natural H b t q  Museum, Sou* K e d q b m  
hthropol a 1  M-br Under the rnpehtandems of Dr. J. 0. Qumau, bnhp 

lOw?Li tota 
Phot.ngyh? By Mr. JOEU THOMOOH, ~ n t h a  d ' Phobgmphb Ill- d ohba .nd ih 

Pew andotherwnrh - - - - -- . . -- - 
~&ec&p B&Dr.H. B. MXLL. 
Ontilt an Hal Dr. W B. MBD, Becreterg of the Travelled H d t h   bum^ 

The leeame are given on &yo and a t  horvr between the htmmtor and the pupil T i p  
t b  l a a u . a t  L.&Lforemohhow'a l e m o n , m ~ ~ u n l y p d a t  t h e O f E o ~ ~ o f t h . ~ ~  

The India Rubber, Gutta Percha, 
Telegraph Works Co-, Ltd. 

SILVERTOWN. 
Manufacturers of 

India Rubber Ooods 
of all descriptions. 

Ebonite. Outta Percha. 
Waterproof oarmen& and Fabrics. 

HEAD OFFICES ; W O R K S  : 
r 06, C a n n o n  SL, London, E.C. S U v e r t o m ,  London, E. 

BRANCHES : 
HOME: Belfast, Blrmtngham. Bradford Brlatol, Cardiff, Dclblln, Ok*pow, Uvrr- 

pool, M a n c h ~ ,  Nawcutle, Ibrtrmouth, Shemeld. 
ABROAD: Brblune Buenor Ayres, Bulaw o. Calcutta, Chrlrtshlvch (N.Z.), 

Durban,  elbo bourne, Perth (WAY, Sydney. 

TO NORWAY 
BY TEE 

ORIENT COMPANY'S S.S. "OPHIR," 
6.814 Tom Reg.. 10.000 H.P. - .  . 

13th & 27th June. Visiting BERGEN, GUDVANQEN, LOEN, VISNdES, HELLESYI~T, 
MEROK, NAGS, VIK and ODDA. 

11th & 25th July. 
8th & 22pd Ang. 13 Daye' delightful Cruiee for Guineaa and upwardn. 12 

I U ~ ~ ~ - F .  QREEN & ~ o .  and ANDERSON, ANDERSON & ~ o .  :- 
3ead Offices, Fcnehuroh Avenue, London. For Pessago apply to the lattor firm at 5, Fenahud 
kvenue, E.O., or to the West-end Branoh Offioe, 28, Cockspur Street, S.W. 



I i NORWAY, 
DENMARK, 

and SWEDEN. 
I OONDUCTPD TOURS will leave at  frequent intervals throughout the b e o n .  

Inclruive Farm from £14 14r., providing tnvel, hotelr, drivw, eroorsionq hotel and railway 
mervante' fees, Lrsnafem, conveyance of bggage, conductor, eta. 

A 8 a i d  Conducted Tour has a h  been arranged by the NEW BERQEN-CHRISTIANIA ! RAIL&Y. 

I Write for the Soudiluviru ~d.duoted Tow Booklet gratin. 
I 

- - - -. . 

I - INDEPENDENT TOURS. 
B y  the priocipl Railway, Gtesmhip, and Carringe R o u h  to the NORWEGIAN FJORDP, i N o R T a  CAPE, ~d pt. of SCANDINAVIA, with or without hdel  ocoommodation. 

PLEASURE CRUISES. 
Leaving a t  frequent intervals throughout the Bearon by the following 5rneoku ateamen:- 

VEOTIB, AMAZON. OPHIB, 

I 
SALSETTE, MIDNIGHT SUN, 

BT. SUNNIVA, HAAKON VII., IRMA. 

ITHOS. COO= & S O M ,  
LUDGATE CIRCUS, LONDON, AND BRANCH OFFICES. 

The Best Value 
onEarth. d d 

Goodyear- Welted 
BOOTS & SHOES. 

I 

Randall's noted " Tenacious " Brand 
are G0ody.m - Welted. 



t 
----- 

ADVEBTIa- 

ROYAL CiEOOI&lPHICAL .- - SOCIETY. 
THE SOCIETY'S PUBLICATIONS. 

Q#W)-Qll J O V M I t  Lmedmonthly. Delivamdfrmtodl ?dim; psiotolf* 

cmEiX9.-= wo m -T a vowma or ar a- JOB 
1-1)OL @W pdr. dmbb aolwn~,  RLo, to T e U m  C. U n d  ; to Nam-Tellom, 101. U. 

JO-AL O r  THI EOYAL Q#K)-CAL bOOIITP (OLD -& rlbpX8h 64 
rolmm, DTO. Prlcq to Nm-Fellowm, tl pr TOL nat ; to hllowm, l&. par ml. 

-ma or m EOYAL QLOQadPBlCAL bOOIITP (OI9 as-x%la 
a TOI- BID. III to NC+I-FSUO~ 18. : b ~ s l l o m  W. per p u ~  

-mQB or THL EOYAL W r n a A L  bOOIITP amw - - of 

- - -  
EXTRA PUBLICATIONS. 

TBL rn YIdBIY WOBX or m ROYAL -aAL m. By sfi 
~ R U r l a r r . x . a r , ~ . ~ k , P r d d e n L  PUpp. RLg,bNon-Pabwm,L.DsC;toPelb.n,¶kU. 

lrar u x m  or c- IACPU)AW ~oummx rn c- m ~rnuwu~ 
Wan- b -a R. I. Bmro.. pp wi* M.p. J- 0, porn-?% - 
~ - ~ o d . c m ~ ~ a i r o m ~ ~ t o ~ e t ( . o h ( # e Z . r n b .  Trumtad RLBIADIL h d . W d i b  
~ O t - , d i t ~ . ~ o ~ ~ s l r o d ~ i w , .  B y B . C . T . B u r  ~ t o N m . f i " E r m , u m t . b - n ~ .  

TBL . P m  AND 'lg. 80- O r  'lg. 0- B  Lord Cmmx o; Kmwrrox. 68 pp. 
~ d 8 m w i * ~ I 1 1 - . d ~ n r r Y y d * P . m t n .  Laooadhw*ta~*l.lloyr~. 
net; to h o q  b. [arb- 

THL TOPWXAPW or m MM or PLAT- BY O. a -1, u. ppq bolmd 
h Mu& to Nm-Pbl loq  U. nd; to Psllorq 99. U. 

NOT10 ON m rWn, ISLAND& ByCrWnH.J.Sxow. 8m,88pp,ri thtwoLgef%wb, 
n w b y ~ . w b m .  ~~aq~nbard.,to~m-~.BoRu.DsC;b-a. 

U T L I #  IILdL By Qeumd A. H o m x ~ ~ . ~  brq Llt pp,, with Y.p. Rime, 
to Non-Pellorn, U. mi ; to P e l l a .  &. 

A J 0 t l X R E Y O N T H I V P P I ; B - O n Q M  B y F L W m e z o s B r r n  8~rrrl.atim 
md Uuea Yrp. Rlcq to Non-Fallom, 18. Y. mt.8 b FeUows, U. 

~ O Q m w E Y O r  bbQllllb.mn THL -xTxOmor m r l . . a V . r n I p l T o  
1881. By Bfr B. L PLAYTAIA RLg, b Nm-P- la. ccLi T- n. 

B a F m s a # r w Q V M U  B y S u W x r . ~ ~ ~ ~ Y l a e p ~ o o p . ~  ~OoBon-Pdlo~kns(; 
b Fabr* ¶a. W # r u  

~ U C A ' L ~ O N A L  EXPOXTU. By ~ t .  J. &xm KELTIB. to NOXL-?OUOW, k ; to $ a m ,  tr. ~ d .  
IUPPLWKENTTO THL ~~LIOQXAPWOI bGQ1Iu. ,mnm-mn 

TOlW6. B ~ M ~ ~ B X T P I . A ~ A I B . & ~ . ~ . ~  PdcatoIaa-Ir.Uow,U.DsC;toNbm,~U. 
mAP 01 THL -0- a r u r c l Y * n .  In two hda. rith t.b BY air W. YIIIIl 

to Non-Fellom, 68. nd . to F e l b q  &. U. 
on THL X E S d  or A D m  SOUNDPQQ m m o x  rn TXE moxm 

- - 
mt; b FeUows, 18. 

XAP O r  m OOXaO, in Ten ~~ on FiPe 8hcmk B a l e  1 : 600000 (8 
mua- 1 lnoa). 4. ~ . r .  0-n a- ~n srvll p e w  rith ~ b *  b n-c.Urm, 
101. DsC : to Tellm., C. 

O X B M I C # T ~ ~ O 1 9 8 ~ O ~ ~ ~ ~ O ~ ~ ~ O I T p . l l O I f H  
ATLANTIC OUEAN. By Bfr Jm M ~ I .  Lars ?.u, md E. E P u n ,  =mar Rb* 61. 
net ; to W l m r ,  &. ad. ue - ~ O N  WIW THI QMTBlC TIAM- Y o m c r r e n .  By Dr. Oormn~ 
M-mu Rbq to Nm-Fellom 1%. nst ; to P d b ~ . .  )r. 

YU or m. New adition, 1906. Prioq to Paom, L. na. ; to H o p M m r ,  k 
QBOQRAPHIWI Dm--ON O r  -ATION rn I I O w  4 L 

hlbw8,Y.U.M; OHon-Tdb~% 6I.W 



A WOMAN'S WAY THROUGH UNKNOWN LABRADOR. 
By Mrs. LEONIDAS HUBBARD, Junior. 

With Map, Portmitm, and other Illrutrationr. Demy Em, 1b. 6d. net. 
Leonidru Hubbard wan a pioneer in the explomtion of Labrador, end loat hL life there in the 

caume of saienca Mrs. Hubbard bravely took up the work, snd, having done M, with suocem, h.e 
*t down a plain rtotement of her journey through Labrador, and of her hmbsnd'n expedition M 
well. Her book tells a moving etory, end is authoritative and unique. 

F R O M  PEKING T O  MANDALAY. 
Being the Account of a Jorvuey from North China to  burr^ through Tibetan El*nch1unn and Yunnan. 

By R. F. JOHNSTON, M.A., F.R.G.S., District Officer and Magistrate, Weihaiwei. 
With numeroua 1lluc.tratiow and Map. Demy avo, 1 s .  net. 

Now Ready, the Thirteenth Edition, with 63 Illustrations and Maps. 3s. net. 

CHAMONIX AND MONT BLANC. 
A GUIDE BY EDWARD WHIMPER. 

TEE TIYBS -'' Mr Edrard Whym r'r ' Gnlde to Chrmonlx and the Range of Mont B h c  ' we annmend, not only 
to all loren uf thd ~ l p 4  bat to.11 who ue Eta- ~n the h- 01 mountainwring. . . . Every of anti UTMP 
men: ham besn urntoll ~oddared, and, n with dl Mr. Whymper'r wrtthge, the styla L dear and condss; It b a 
plcunre b read the booz. 

Now Ready, the Twelfth Edition, with 78 Illustrations and Maps. 3s. net. 

THE VALLEY OF ZERMATT AND THE MATTERHORN. 
A GUIDE BY EDWABD WHYMPEE. 

TRB ACADJWI.-" A u p l d  plcg of v l ~ l l d  lltsnry work . . . b l o d e r p h . "  
THE L X T B U I  W0RIU.-"The Ideal of w b t  slloh a goid. o-ht to be." 

ROYAL GEOGRAPHICAL SOCIETY. 

JUST PURLISHBD, 

Geographical Distribution of 
Vegetation in Somerset : 

BATH AND BBIDGCWATEB DISTBICT. 

By C. E. MOSS, D.Sc. 

Lam-scale  fully coloumd Map aad 24 lllustrcrtlonn. 

ZX)rnN : 
ROYAL QEOQBAPHIOAL BO(XBITY, 1, 8AVILE ROW, W.; 

BDWABD BTANFOBD, 1% 1% .nd 1% mNQ A m  W.0. 



Sms L.s%i?h*u. O.#wmldT 

PIGGOTT BROTHERS & Co.. *aplmms LTD. aF 1 - - -  -~ - 

Manufactururs of  Tents and Camp Equipment of  every descripilon. 

THE YBATES ANTI-MALARIA TROPICAL TENT (w. Dabn No. w&). I 
ThLlbnt b.bsan-tr 

rwdldmrnrl tborstoJlor '  

a='- t n T r o p ~ u b l I y .  
ekd colmtria. PNLlal 

uperlmm hs, mhom hlm (hrr 
on rum 6U1 nlghta to bn lMs 
todl.pnarltb tbe locmqub 
net mood cbe bed la a g m t  
mmforC. W I t h ~ e  Y U b a U -  
M.LrL Tent Cbe &led u u  be 

- r.lscd and mmpleb rentlUan 
e m a  while a carrent d 
air L allowed to p.p Lhrongh 
ty Monqalto net (8t  rdh 
a e c t d l ~  paalodlng the entry 

a n  clas lha eldo or * u- 
posed to the wlnd lo a kr 
mometlls. 

In aonntrles cmnd rNb M J u l r  
M alto. d+g dcha 
2i"Bj. bb tent ru l  tm xinuxi 
Indlspensaa 

Prhx ~ m p f e t u -  

16s. net. 

Ie,, PIflOTT BROTfllRS & Co., Ltd., 57,58, & 59, Biahopsgate SL Withoot, London, ~ d . 1  



Distifldivc System of Lifc Assnrant6-App& for fill Pmspcctus. 
L 

i 
in a recent article on Modern Life Assurance states that 

'' The Ideal System " 
a would k one whlch baaed Ilfa a80urance on aa 
u nearly aa poalble bed-rock ratam and allowed, a 

In the came of Mutual Amaoclatlonm, .om@ period- 
leal mharlnq In thm proflts whlch Incidentally a 
aeCmedW 

THIS IDEAL IS THE DISTINCTIVE SYSTEM OF THE 

Scottish Provident 
-BD. I*.. I ns itutio I x o ~ p ~ .  I-. 

"The AIM of its Founders was to give effect to the suggestions " 
" of enlarged experience:-in particular, to give to the Assured the " 
" advantage of low non-partt'n;buting Premiums, without sacrifice of " 
" the right to participate in Surplus." 

THE PREMIUMS ARE SO MODERATE THAT, AT USUAL AGES FOR 
ASSURING, a 2 0 0  OR THEREBY MAY BE SECURED FROM T H E  FIRST 
F O R  T H E  YEARLY PAYMENT WHICH WOULD IN MANY CASES ASSURE 
(WITH PROFITS) ABOUT a1000 ONLY-THIS ADDITIONAL ASSURANCE 
BEING EQUIVALENT T O  AN IMMEDIATB AND CERTAIN BONUS. 

THE WHOLE SWPLDS GOES TO THE POLICYHOLDERS, ON A SYSTEM AT 
ONCE SAFE AND EQUITABLSNO SHARE BEING GIVEN TO THOSE BY WHOSE 
EARLY DEATH THERE IS A LOSS TO T H E  COMMON FUND. 

TEE SUBPLUS AT THE LAST INVESTIGATION WAS iP1,68l,000. 

Over 60 per cent of t h  members who died during the 
Sejtennium were entitled to Bonuses whkh, notwithstanding that 
the PPemiums do not as a pule exceed the non-proflt rates of 
other Offlces, were, on t h  average, equal to an addition of over 
60 per mnt to the orz;qinal assurances. 

Accumulated Funds E r +,ooo,ooo. 

HEAD OFFICE-6 St. Andrew Square, EDINBURGH. 



Distinrtivc System of Lzye Assurance- Apply for fill Prosprctw. 

I 

PREMIUMS 
FOR ASSURANOE OF 83100 AT DEATH-WITH PROFITS 

[The unl.1 nokpclrlMpcrling Rat- of other Omca dlUer llttle horn theme Premiumrl 

h l l ~ l  ANNUAL PaEYIUX LIX[TED TO 
next Premium Singla next 

Birth- pyabla 96 16 10 e n  1% 
d ~ n g  Life. Paymentr R$?nt. I Rymmta. Wmentr d.Y. 

h a .  d h a .  d Q a .  d. Q r  d. h r  d Q r  a. 
26 1 1 8 4  2 1 0 6  2 1 7 0  3 8 6  4 1 2 6  3 8 4 0  28 
27 1 1 9  3  2 1 1  3  2 1 7 1 1  .3 9  7  4 1 4  0  3 8 1 7  0  !Z7 
28 2  0  3  2 1 2  1  2 1 8 1 0  3 1 0  8  4 1 6  7  8 9 1 1  0  28 

At age 80 the Premium for el000 at death, by a ymrly pyment, d d m g  l(F, ir 4221 :5 :L Z'kh pmkr 
wodd g c n c d g  drrlohcre rccurs (wUA Pro@) Iw than eBM) Iculsod del000. Or, for Ql000, I yearly -aU 
ofQ¶O:lQ:adaingtAwJkdo/papdbqlbnopr6h 

29 
*30 
31 
32 
33 
54 
36 
36 
37 
38 
39 

4 1  
42 

44 
46 
46 
47 
48 
49 
60 

t At we a, the Premium amhg tqttm clqr 66 im, for ~ O O O ,  e84:1Q:a--.bont.the ume u many 
muire doring the whole brm of llfe. Before the Premium have d, tho Polloy will have ab.rsd st 

lout on. divlsioo of mnrglw. To Profadonsl ?den and othan, C h m  Income L dependent on wntion.nm or 
h d t h ,  the limited p p n t  lJatsm la Ipsd.11~ recommended. 

BRANCH OFFICES 

2  1 3  
2  2  4  
2 3 6  
2  4  7  
2  6 1 0  
2 7 2  
2 8 6  
2 1 0  0  
2 1 1  6  
2 1 8 1  
2 1 4 9  
2 1 6  6  
2 1 8 6  
8 0 9  
3  3  2  
3  6  7  
3 8 2  
3 1 0 1 0  
8 1 3  8 
3 1 6  8  
3 1 9 1 0  
4  3 2  

OLASOOW, 23 St. Vfnesst Plnoa BRISTOL, 27 Clare Street. W C H E S T E R ,  10 Albsrt S q m  
ABERDEEN, 166 Union Street CARDIFF, Hkh Street NEWCASTLE Maley Strset 
D m E E  49 Madowdde. LEEDS 56 Park Row. NORWICH. 2 Redwell 8-t - . - - - -. - 
BIRBUNOEAM, SLI ~ o ~ m o r s  ROW. d~, PLI w e  street. NOITINOHAM, f i g  ~trsst 

BELFAST, 1 Done@ Square, W. SOUTHllaaproN, 40 & 4l High 8-t 

DUBLIN : S8 COLLEGE G R E E N  

LONDON: s LOMBARD STBEET, E.C. WEST END : 17 PALL MALL, aw. 
HEAD OFFICE: No. 6 ST. ANDREW SQUARE, EDINBURGH. 

2 1 3  0  
'2 18 11 
2 1 4 1 1  
2 1 6 1 1  
2 1 7  0  
2 1 8 1  
2 1 9 3  
3  0  6  
8  1 8  
8 3 0  
8 4 6  

t 8  6 1 1  
8 7 8  
3 9 7  
3 1 1  7  
3 1 8  8 
3 1 6 1 1  
8 1 8  2  
4  0  7  
4  8  2  
4  6 1 0  
4  8  8  

2 1 9 1 0  8 1 1 1 1  4 1 7  2  40 6  0  29 
8  0  10 
3 1 1 1  
3  3  0  
3  4  2  
3 6 6  
3 6 7  
3  7 1 1  
8  9  S  
8 1 0 8  
3 1 2 1  
8 1 8  7  
8 1 6 4  
8 1 7 4  
3 1 9 ' 4  
4  1 6  
4 3 7  
4  6 1 0  
4  8 2  
4 1 0  7 .  
4 1 3  2 

8  13 2  
8 1 4 6  
8 1 6  8  
8 1 7  0  
3 1 8 6  
8 1 9 1 1  
4  1 4  
4  2 1 1  
4 4 6  
4 6 2  
4  7 1 1  
4 9 1 0  
4 1 1 1 1  
4 1 4  0  
4 1 6  3  
4 1 8 6  
6  0 1 1  
6  3  4  
6  6 1 0  
6  8 6  

4 1 6 1 1  1 6 1 1  2  

4  18 10 
6 0 7  
6  2  4  
6  4  2  
6 6 0  
6 7 1 1  
6  9 1 1  
6 1 1 1 1  
6 1 4 0  
6 1 6 1  
6 1 8  4  
6 0 9  
6 8 4  
6  6 1 1  
6  8  7  
6 1 1 4  
6 1 4  2  
6 1 7  0  
6 1 9 1 1  
7  3  0  
7  6  1  6 8 1 7  0  

40 19 0  
4 1 1 4 0  
42 9  0  
48 4  0  
4 4 0 0  
4 4 1 6 0  
4 6 1 8  0  
4 6 1 0  0  
4 7 7 0  
4 8 4 0  
49 2  0  
6 0 0 0  
6 0 1 9 0  
6 1 1 8  0  
6 2 1 7  0 
6 3 1 6 0  
6 4 1 6  0  
6 5 1 6  0  
6 6 1 6  0  
6 7 1 6  0  

81 
52 
33 
34 
36 
86 

88 
89 
t4o 
41 

89 
44 
46 
4 8 '  
47 
88 
49 
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GOERZ ANSCHUTZ 

1IGH-SPEED 
WORK. 

STRATED BOOKLET 



THE II 

THE CAMERA 
IS INSTANTLI 
OPEIIED, FOCUSAI 
AND READY FOR U2. 

I AUTOMATIC FOCUSSING 
IN CORRECT FOCUSSING IMPOSSIBtE. 

PRICE '/$ PLATE FOR FILMS wrm 
GOERZ LENS S8.8.C 

1 EASILY CARRIED IN THE POCKer - 

T E N A X  B O O 1  
T C T  



&. 31MPLEST*CAI..-. .A 
+OR - PHOTOGRAPHING -SWRT#PIG 

&mHOME-SUWEGTS 





FIRE 

- - 

P.T. 0.1 



Points to Consider. 

Accidenls are constantly occurring in the 
most unexpected ways 

However carefut you are, you cannot 
avoid them. 

You should therefore consider, not 
whether you will insure, but what Company 
you will insure with. 

The Company you choose should 0fier 
the most liberal benefits, and possess g= 
financial resources. The ''London and 
Lancashirc" is  such a Company. 

Send for a proposal form to insure 
against 

Fire, 
Burglary, 

0 R 

Accidents, 

to the Company's Head Offices, 

43, DALE STREET, LIVERPOOL. 



QRISONS, SWITZERLAND, 
&ooIrr.ba8w-irnL SplandfdWlnLarRcrort -by- - M s d l d  A u h d t k  

HOTEL SEEHOF. FIRST-CLASS HOTEL. 
mncddtoJtatnbn*.oo*Iak BpoEldyada forEIlgUridtmd ule*ta 

Irr r * a * ~ t u a - ~ ~ ~ h o o t  ? k ! h ~ - e O O P u d * - ~ &  
mlg&budPnoahbillkrrlr 

OURUWQ RINK IN FRONT OC THE 8Kl-I* OICATlMQ AND T-IMa 
PmmOH. ma wr 

*Aalrdud.11prYdwrwJ4bhIrglrbr-- 
- ~ c - ~ . ~ -  

P. WmWIILMD. 

BALE. " HOTEL VICTORIA." 
(orl(.nw-~o4#1-) - 

~ ~ E o ~ ~ ~ o f o l d r e p u ~  I d l y  uitenmewed. FheIYgeIE.1/NmB.la. 
mnd Om-tba Booorr Batmurant Elmtrio%ght u d  oentml heating h "hob harue. 

NEW BATHS. LIFT. QOOD CUI8INL MODERATE CHARaEa 
Mum& by the Propriekor- PA^ Oms 

I - - 

I DANGERS OF 

I TYPHOID & CHOLERA 
entlml J prereotcd by the nae of ( Evans' Sterilizing Tablets 

For 
(hr 

packet. 

I Pllt np for Lmvellem In three s l m .  price Ir.. la .  61.. and 31 
&mple. haerloluglul reports. and lull pattlcnlara from 



I 'T~ENWVO~~V~R No. .  11 
-THE STANDARD VISIBLE WRITER- 

IS DISTINGUISHED 
FROM ALL OTHER TYPEWRITERS 

by its nniqne and remarkably powerful double typebar, whioh gives to it un- 
equalled durability and absolute pre-eminence in the emoting work of mmnifolding 
and etencil outting. 

The New No. 5 oombinee with thie peoolliarly strong typebar and vieible 
writing many new and valuable featurea of great moment not merely to the Typist 
-the a o b l  user-but to the puroheeer, whoee conoern it ie to eecnre that every 
inetrnment n-ry to hie work ehall be of the very higheat efficiency. Our 
Booklet A give6 full partionlare, and ie eent free on applioation. 

- -- 

,. I . -  
, >  

.7. / 

75, QUEEN VICTORIA STREET, 

-- LONDON, E.C. 

Ship, Army, and 
Expedition Biscuits. 

SPRATT'S PATENT, LIMITED, - 
Eb~thOlaTgaYt~hotruingpkntipthe~orld 

for proauobg 

a ~ X S U V ~ ~ S ,  
ow aeouk luge oonhota with prmnptlleul 

for either 

Mercantile, Mapine, or Scientific Expeditions. 
All Qualtttm wpplted f b m  the Flnut Cabtn to Cnro Bread. 

EBAD 0- 

SPRAlT'S PATENT, LIMITED, "d se LONDON, FENCHURCH E.C 



H.M. gin8 E d d  VIL 

Charles Heidsieck 
CHAMPAGNE. I 

Travellers' Medical Equipments. 
For the use of Explorers, Officers, Survey Parties, Expedid 
tions in all Climates. Compact* Portable. Reliable. 

AU Drugs 69 w an Skrndardid Physio&giwUy, ChcmiwUy, OY by Bx&&e. 
A# ChicoCs kskdfirnpunpun3). 

PARKP., DAVIES & CO., ~ o u s r r , ~ a ~ u .  ~ Y D ~ X T , A ~  
60, Beak St, Regent St., LON DON, W. z-m-cBt&- :zr:y. 

Qpruo; 9301 - 
~ ~ d & n w * h l ~ m ~ o ~ . "  DETBOIT, N m  Yanr, CHIOAGO, m., UBA. 

I BOULTON & PAUL, LTD.,NORWICH) 

DEUTZ & GELDERMANN 
I 1" GOLD LACK CHAMPAGNE. I 

LA GRANDE MARQUE 
OLD LIQUEUR BRANDY. 

VIWTMES 1868 and 1866. I 
A R A  bdbv o r A ~ f o & d d o -  

a. BTBE#~ CO., k 8.8- BNI~ LONOOI. *a. 






