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Director. Numerous Maps of the Franco-German War. Publisheb 
by A. K. Johnston, Jun., E. Standford, and other London publishers-. 

The PRESIDENT opened the Semion with the following Address :- 

G ~ ? ~ ~ ~ m ~ ~ , - A . l t h o u g h  all meetings of our Society cease during 
the months of vacation, the progress of Geography is continued 
by the meetings of the British Assooiation for the Advancement o f  
Science, which take place in the interval, and i t  was my duty, a s  
President of the Geographical Section of that body, to deliver an- 
address to my associates, assembled at Liverpool, in which I endea- 
voured to lay before them some of the most recent discoveries. 
That address, which naturally diminishes the number of new subjects 
which I should otherwise have now to bring before you, was pub- 
lished at the time, and a number of copies are now laid on the table 
for the nee of those Fellows of the Society who take an interest in 
them. I may iake this opportunity of stating that, during my long 
experience of the meeting8 of the British Association, I never 
attended one of them in which the science of Geography was better- 
upheld than on the occasion of the late meeting at  Liverpool, whether- 
we look to the distinguished men who took part in it or to the 
quality of the Papere which were read and discussed at the sittings. 

At that meeting, aa I had occasion to state, I looked hopefully 
to the return to England of that undaunted explorer, Mr. Ct. W. 
Hayward, who has been engaged for the last two years, under the. 
auspices of our Society, in exploring Eastern Turkistan and in en- 
deavouring to reach the mysterious and unvisited plateau region, 
the Pamir Steppe, called br the natives the " Upper Floor of the- 
Earth." You have already had laid before you the record of the 
labours of this excellent geographer, and. you were an-are of the- 
serious difficulties he had met with in his endeavours to pass 
from the north-western boundary of British India towards the 
Pamir Steppe,-the only route lying through the country of various 
wild tribes who live in continual hostility with the neighbouring. 
sovereign, the Maharajah of Cashmere. In the spring of the present 
year he made a preliminary journey into the territory of Yassin, one 
of these hill tribes, in a chieftain of whom-Meer Wali Khan-Mr. 
Hayward was unfortunately led to place confidence. His journey 
beyond this mountain valley towards the Upper Oxus was not then 
carried out, owing to the mountsin passes being at that early 
mason encumbered with snow; but, after visiting Cashmere, he 
returned to the place after midsumnler, in the full confidence oE 
ultimate succesa. 
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It i~ with deep regret that I have to announce that our intrepid 
and acoompliehed traveller has been murdered, at the instigation 
.of the above mentioned treacherous chief of Yassin. He was last 
%heard of from the town of Gilgit, on 'the road to Yassin, on the 
5th of Joly, up to which time his progress appears to have been 
satisfactory, and he then stated that he was leaving at once for 
Yassin and Uakhan. Our knowledge of what happened subsequently 
to this date is derived from two letters, sent by officials of the Cash- 
mere Government to the Maharajah, and by him transmitted to 
the Lieutenant-Governor of the Punjab. These letters state that the 
deed was committed about the beginning of August, on the road to 
-Darkote, and that the notive which prompted the chief was the - - 

robbery of the traveller's property. 
The loss Geographical soience has sustained by the death of Mr. 

Hayward ie very great indeed. His fitness for the arduous t a ~ k  he 
.nndertook was ieEog.;sed by the late Lord Strangford and by Sir 
Henry Rawlinson. I t  was on the recommendation and under the 
instructions of the latter that he was entrusted by our Society to 
explore the remote districts on the threshold of which he has met 
with a cruel death. 1 may say, in truth, that he united in hie own 
;person all the requisites of a bold and indefatigable explorer with 
the accomplishments of an accurate observer. He was, moreover, an 
admirable delineator of the features of the wild mountainous region 
in which he has travelled, as his coloured sketch- have given us 
ample proof; and his maps of previously unvisited parts of the 
Himalayan and Kuen Lun ranges, which we fortunately possess, 
will entitle him to be placed among the most eminent field geogra- 
qbers of this age. 

At  our laat annivessary we rightly awarded to Mr. Hayward our 
Founder's Gold Medal, and, as the Council were then aware of the . - 

great risk he would run in traversing the wild and rebellions dis- 
triot beyond the Western Cashmerian frontiers, we held that if he 
.did lo& his life i t  wes our duty to have his name recorded among 
those who had previously obtained our highest honour. The medal 
wil l  be presented to hie only sieter, Mrs. Bell. who b now in 
New !haland. In earlier years, Mr. Hayward had served with 
credit in lndia as an officer of H.M. 72nd Regiment, and it was 
then that he first proved his capacity for e ~ ~ l o r & ~  lofty mountain 
ranges. 

With this deplorable cataetrophe the latest journals of Mr. Hay- 
ward are unfortunately lost ; but we poeseas a most highly finished 
map of Yamin and the neighbouring region, drawn from a prelimi- ne general survey which he m d e  earlier in the year, and this, 
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together with an aooount of the oountv, extracted from his letters, 
will be laid before the Society at the present meeting. 

Next in importance to the journey of Mr. Hayward of the present 
year, wae the mi&on of Mr. Douglas T. Forsyth, to the Ataligh 
Cfhazee, at Kashgar. Concerning the previons labours of Mr. For- 
ayth, and his preparation for the present expedition, I spoke in my 
last Annivereary Addreas, and in the opening Address to the Cfeogra- 
phi& Section at Liverpool. An instrnotive letter from this able 
publio servant, written at Shadulla on his return over the moun- 
tains, will be read this evening. In i t  he states that the mission 
haa for the preaent failed, through the absence on a military expe 
dition of the warlike Ataligh Ghezee. Another letter on this sub- 
ject will a h  be read, by which you will perceive that our able 
associate Dr. Cayley, Political Resident at Ladak, accompanied 
Forsyth to the foot of the Kuen Lun, and himself made a geogre- 
phical discovery of some intere~t regarding the routes over the more 
eontherly range, on hie way back to Ladak. 

Regarding our explorere in  Africa, 1 have now little to commu- 
nicate with which the publio is not already acquainted. Sir Samuel 
Baker, now Baker Pasha, is at this moment about to proceed from 
his station on the White Nile in the Shillook country, south of 
Khartum, on his way towards Gondokoro. 

The causes of the delay his expedition hss met with are detailed 
in a letter to myself, which wee recently read to the assembled 
geographers at Liverpool. From the good organbation which he 
had established in the mixed forces of soldiers, seamen, and artizane 
under his command, I augur great eventual euccms in exploring the 
great inland sheeta of water of Equatorial Africa; whilst he has 
already given us a etriking proof of the promptitude with which 
he haa checked the barbarous forays of the ivory and slave huntere, 
on the White Nile, by the liberation of some hundreds of wretched 
captives, who were all speedily restored to their native villages. 

Although we are atill without any definite intelligence respecting- 
the whereabouts of Livingstone, I learn from a letter of Dr. Kirk 
at Zanzibar, dated the 29th of August, that a considerable portion 
of the wppliea which he had sent forward must have reached Ujiji, 
where the great traveller was last heard of. Again, i t  is satisfac- 
tory to be informed that the native traders who have reached the- 
& still believe in his existence; some aaying he had gone to 
Heragwe, and others that he still remained at Ujiji; and Dr. Kirk 
was in expectation of receiving direot news by cwavans, which 
were about to amve from the interior. 

Let ns hope that before this session doses we may once more 
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me the handwriting of our undaunted traveller; though, for the 
reaeon I aseigned in my laat hivexwary Address, and again at 
the Meeting of the British Association, I am pemuaded he will 
never try to return to his home until he has solved the great problem 
of whether the southern Lake waters, which he haa follow@ up so 
pertinaaiondy, do really mn into the Albert Nyanza of Baker, 
and, therefore, into the h'ile. 

I formerly announced to you that her Majesty's Government hrrd 
seen fit, on the recommendation of oru Counoil, and through the 
advocacy of our lamented associate, the late Earl of Clarendon, to 
eend out 10001. to defray the expense of furnishing Livingstone with 
fresh suppliee. I now have the sincere gratification of adding that &. 
Jamee Young had already placed considerable sums of money at the 
disposal of Dr. Kirk, to provide for and relieve his longattached 
friend Livingatone. A fact m highly creditable to this respected 
Fellow of our Society will, doubtless, be applauded, not only by his 
aeeooiates, but by all the people of the British Isles, who admire the 
great African Traveller. 

Among the numeroue papers which will be communicated to the 
Bociety daring'the k i o n  now commenced, I may mention a few 
which eeem to promise a large amount of novelty and interest. 

A communication of very great importance is one by our distin- 
gnished aseociate -Captain Sherard Osborn, on a subject which he 
haa long studied, and which he intended to have brought before the 
Meeting of the British Bsaociation, had not the terrible calamity of 
the low of the Captain, bringing with it the loss of friende most dear 
to him, compelled him to defer it. Tbe paper is entitled ' The Geo- 
graphy of the Bed of the Atltrntic and Indian Oceans and Medi- 
terranean &a, aa illustrated with the Diagrams of the Deepsee 
Soundings.' In  a word, the author reviews all that haa been dia- 
covered regarding the bed of the ocean, and ita relatiom to general 
Geography and submarine Telegraphy. \ 

The next is a narrative of a remarkable journey recently made 
throughout the length and breadth of Patagonia by Lieutenant 
G. C. Mudere, La.; a journey which originated in a spirit of 
adventure whilst he was on half-pay, and led the author to tra- 
veree the country, first, from Punta Arena, in the Straits of 
Magellan, to the River Santa Cmz, thence to the western elopea 
of the Andes, and the almost unknown region at the head-watare 
of the Rio Negro. In this remote region he met with variow treat- 
ment at  the hen& of the chiefs of the wild Indian tribee, and had 
opportunitiee of noting much that will be new in the geographical 
p i t i o n  of rivers and mountain-ranges in this southern extremity of 
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South America Mr. Musters finally made his way to Patagones, on 
the lower part of the Rio Negro, where he embarked for Buenos 
Apes by a sailing-vessel. For fourteen months he was a wanderer 
in thb land of unvarying sterility, peopled by a race of Indians, 
-those Patagonians, who, by their apparent huge size, so much 
astonished our early circumnavigators, and who have hitherto 
been considered as inhospitable atj the land thoy inhabit. Mr. 
Musters will enlighten us much regarding their stature, disposition, 
and customs, besides giving us a more complete account of the  
physical features of the country than has hitherto been presented 
to the world. 

Another communication we have received is one from Clovernor 
Weld, of Western Australia, on the subject of an overland expedition 
from the Swan River Colony to South Australia, which had been 
successfully carried out between March and August of the present 
year, under the leadership of the well-known explorer Mr. John 
Forrest. This expedition originated with Governor Weld himself, 
in the desire not only to extend the bounds of geographical know- 

I ledge, but to open out new routes and fields for Colonial enterprise. 
The road followed was partly the same as that of Governor Eyre's 
most arduous journey round the head of the Great Australian Bight ; 

' I  but this expedition appeara to have suffered infinitely less than 
that of ib illustrious predecessor. 

Amongst the other papers are--one by Mr. Charles B. Brown, of 
the Geological Survey of British Guiana, on the discovery of a 
remarkable waterfall of great height (710 feet), in one of the t ibu-  
tariea of the Emeqnibo River, in that colony. Another by Mr. 
EL B. Begbie, on the 'I Benches" or Valley Terracea of British 
Columbia. Also a short, but exceedingly interesting, communica- 
.tion by Mr. Werner Munzinger, so favourably knowu for the eervicea 
rendered to the Abyssinian Expedition, on an excursion into the 
interior of Hadramaut in Arabia In short, the sut,jects already in 
hand give promise of a Session inferior to none of the preceding 
in subjects of geographical novelty and importance. 

Although not coming within the ephere of our own Geographical 
work a t  the praent time, I must not omit here to mention the im- 
portant results of the recent German expeditions in the Arctic 
regions, a short outline of which has appeared in the ' Geographisohe 
lfittheilungen ' of Dr. Petermann, to which I may refer for details 
all who are interested in the subjeot. One of the results has been 
the discovery by Von Heuglin and Count Zeil of a large tract of 
land east of Spitzbergen, extending for at least 60 miles from north 
to muth. 
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the theatre in  Albemarlestreet is undergoing interior repair and 
change. 

Recollecting that in the year 1868 we did once aaeemble in 
the Theatre of the Royal School of Mines, I directed the issue of 
the cards of the session with which you have all been furnished ; 
and, subject to the approbation of the Board of Privy Council, under 
which I serve, I once more greet the Fellows of the Royal Geo- 
graphical Society in assembling in the establishment of which I am 
the Director. 

The cause of the temporary change of the day of meeting has 
been explained on each of the cards sent round to the Fellows and 
in publio advertbementa. This change extends only to Christmas, 
by which time, I am mured, the Great Hall of the London Uni- 
versity will be at  our disposal. I have only further to announce 
that I trust the fitting up and arrangement of our new building in 
Savile Row will be completed by the end of the seesion, so that the 
transport of our maps and book0 thereto may be effected during 
the summer recess. By that time the large new Maproom, to be 
oonstructed in the rear of the house, and of which plans have been 
drawn up in accordance with the views of Mr. ~ a k e e  Fergusson, 
who hse taken the moat active part in this work, will be com- 
pleted ; and I rejoice to add, that this room can be readily adapted 
for our ordinary evening meetings, though with some rest,rictions 

to the admiasion of visitors, if, at  any future time, we should 
find it suitable to meet in our o m  It is, indeed, a 
gratefil reflection for your old President to have seen the Society 

I .  
I so augmented in numbers and popularity aa to have accumulated 

I within itself the means by which this stable m u l t  can be 

1 carried out. . 
1 The following letters were then read :- 

I I C a m p  Roehan, betaeen Gilgit and Yassin, 
MY DEAB  EL SHOWEBS, ' L  17th February, 1870. 

"As you are good enough to take an interest in the exploring expedition 
to the Pan~ir, and expressed a wish to hear of my progress to Gilgit, I am 

i glad to be able to let yon know that I am on the point of entering Yaertin, 
which place is only mme 12 miles distant from my present camp. Some delay 
wse exprienced in Gilgit, and an advance to Yaeein was for some time doubtiul ; 

1 I but at longth a favourable answer wse received to my application to Meer 
I Wnlli Khan, the chief of the country, to be allowed to visit Yassin. He has 
I ,  mnt an official to escort me in, and comes out himself to-morrow morning to 
I meet me en rwtc. Judging from his letter and friendly expressions, a I'avour- 

able reception seems certain. He is related by marriage to Amao-i-Moolk, 
I ' the chief of Chitral, and if I can obtain the latter's good will throuch Meer 
I 

I 
Wulli Khan, there should be no great difficulty in penetrating to the Karakul. 

I 
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Should the Yamin chief further my views, and render assistance as far se 
Wakhau, it  will not be imperative to visit Chitral, since his vakeel mentions 
a very good route leading direct from Yassin via the Darkote Pase to Gujal in 
the h i u  of the Oxus, thence to Shignan, Roshnan, Derwaz, Kolab, Hissar, 
and Shahr-i-Sabz. This route entirely avoids Chitral. Al'ter crossing the 
pses a t  the head of the Yassin Valley, it would appear that one gets into a 
valley giving exit to one of the branches of the U per Oxua. A road branches 
to the WC, ui6 Sarikol, to Yarkund, and the iirect road leads down into 
Shignan. Our m a p  must be very faulty in their delineat,ions of the country 
about the Pamir and the junction of the Hindu-Kush and Karakoram chains. 
The watershed between Wakhan and Sarikol, must be more to the eastward 
than ie represented, for the pnseea from the head of Yassiu and the Gilgit 
River lead into the basin of the Oxus, and not into the Sarikol district, an 
Yarkund and Bsehgar are more to the eastward than given in our maps, so the 
eastern crest of the Pamir range should be found to correspond, and 1 believe it  
will be found to follow a meridian of about 7!i0 of esst longitude. There . 
appears, however, to be no probability of effecting an immediate advance 
beyond Yaesin, as the pas~es are deep in snow, and will not be open for two 
or three months. After arranging with the Yasein chief for the onward 
journey, it will be advieable to return to Qilgit, or perhaps even to Kashmir, 
until Lhe road ie open, for it would be impolitic to linger in such risky ground 
cloee to Chitral, the goodwill of whoee chief cannot as yet be depended upon 

Gilgit itself is a place of Bome 200 houses, situate on the right bnnk of the 
river, rising in two branchea in the q l e  formed by the junction of the Kara- 
koram and Hindu-Kush ranges, and joining the Indus near Bwnji. I t is in 
lat. 350 55' 2" N., long. 74O 2!2' E., and 5025 feet above the sea. The Kaeh- 
mir authorities have a lar e fort occupied by some 900 men, commanding the 
valley, and the Mahamj&'s territory may be mid to end a t  Qahkuch, m e  
24 miles beyond, in the direction of Yassin. The are not on the best of 
terms with the Hunza-Nagar, and Yawin people, w E ose territories they have 
eeveral timea invaded, but they have invariably been driven back after 
d e r i n g  heavy losses. Hunza itself appears to be impregnable to them on 
account of the difficult approach through the mountainous country. They 
have twice attempted it, but have fled back to Gilgit precipitately, and 
suffered heavily. The Hunza tribe, mustering about 700 to 800 fighting 
men. successfully defend the narrow pathway and roll down rocks upon 
their f m .  A habitual and constant feud has thus been engendered; for the 
tribes, being to a man rigid Mahomdnw, regard with no friendly eyes 
the Hindas, to which caste moat of the Kashmir troops belong. I t  is pro- 
bable that the Knehmir troop will ngain advance to the head of the valleys, 
and endenvo~~r to annex Hun= and Yassin, or will have to retire to thoir 
naturul frontier the lndua They will hardly be able to hold Hunza should 
they seize ~t, for they have tried the onward movement, and have even reached 
yessin, but have been driven back after burning and plundering as many 
villages as they were able. 

The inhabitants of Dardistan, in which may be included Gilgit, Chilas, 
Hnnza-Sa~ar, L)ilaii, and Upper Chitral, are a fine good-looking athletic 
race, nnd the difference of race is a t  once perceived on croeeing the Indus. 
Light a d  dark brown hair, with grey, hazel, and often blue eyes, are seen. 
The women have a more English cast of w~intenance than any 1 bave yet 
seen in Asia. Black hair is the exception amongst them, light-brown locks 
prevailing. The country, such ae is under cultivation, is fertile and pro- 
ductive, but the population is scanty. Pray excuse a somewhat hurried note, 
u I am much p r e d  for time, and remain, 

L L Y o ~ r s  very truly, 
LL GEOBQE W. HAIIRABD." 
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2. Letter from ME. G. W. H~YWABD to SIB BODEBICX I. MWOHISON. ~ 
L' Camp, Yassin, 14th March, 1870. 

L L  MY DUB SIB RODEEICK MUECEISON, 
I 

I t  is with much pleasure I find myself able to address you from Yassin, 
which place I have safely reached from Gilgit. 

LLIn order to explain exactly the amount of progmss made up to date, i t  
is necemary to briefly mention what I have been doing during the winter 
months. 

"After leaving Kashmir last year, I marched steadily to Gilgit viii Skardo 
and the Indue Valley. l 'he representations made to me by the Maharajah of 
Kashmir's officials of the state of the Gilgit frontier, offered little hope of my 
.being able to penetrate to the Pamir Steppe by this route ; but nmved at  Gilgit, 
I found matters not nearly so hopelegs ss I had been led to anticipate. I t  was 
.at once apparent the Maharajah's officials in Gilgit were anything but pleased 
a t  the appearance of an Englishman on that frontier with the ostensible inten- 
t i o ~  of penetrating further, to do which it would be imperative to make friends 
of the d~fferent tribes, their enemies. And in this is him the great difficulty, 
-to go through either hostile camp, as it  were, and still keep friends with both. 
I sent rewnta and a letter to Meer Wulli Khan, the Yaasin chief, asking to be 
a~lower!to visit his country, feeling sure that if they would but let me come 
ou I should succeed in winning their goodwill. At first the Yamin people 
were excea~ively suspicious as to the motives of an Englishman wishing to 
vieit a country where, I believe, no European has ever been before, and no 
doubt were inclined to connect my presence in Gilgit with some further 
aggression on the part of the Maharajah of Kaahmir. However, the chief 
dec~ded to let me come; and I can only say that 1 have been most well 
received and hospitably treated. I have now just returned from an exploring 
expedition up to near the Darkote Pass, leading over into Wakhan and the 
b i n  of the Oxus, as well as to the foot of the Moshabur Pass leading over 
into the Mastuch and Chitral valleys. Both paases are choked with snow, 
and will be impracticable for laden animals for two or three months yet, while 
the Pamir Steppe itself can scarcely be free from snow until the munmer ie well 
advanced, perhaps not before the end of June. 

LL I may mention my having received two apparently friendly letters from 
Raja Aman-i-Moolk, the ruler of Chitral, expressing pleasure at  my having 
made the acquaintance of Meer Wulli Khan, the Yassin chief, his son-in-law, 
and hoping 1 will visit Chitral, in which case he offera to do his best to forward 
my onward journey to Badakhshan or Jellalabd. There is reason, how- 
ever, to be suspicious of the sincerity of his good intentions. The tribes here, 
-that is the inhabitants of Chitral, Yamin, and Hunea,--entertain the most 
bitter feelings of enmity against the Maharajah's rule in Gilgit, and the Chitral 
ruler would probably like to get an Engliahman into his power, to be able to 
$lay him off against the aggreaaions of the Dogras in the Gilgit Valley. The 

w i n  chief, a t  any rate, hes begged me not to think of going into Cptral a t  
preaent. 

"I have explored nearly all the valleys in the basin of the Yasain and Gilgit 
rivers, and the geographical featurea which 1 have already discovered may be 
said to be comprised in the following details :- 

"The watershed between Wakhnn and Sarikol, i. e. the eantem crest of the 
Pamir, lies some 70 miles to the eastward of the position represented on our 
maps, since all the passes at the head of the Yamin and Karambar valleya lead 
over into the b i n  of the Oxue, and not into that of the Yarkand River, or the 
Sarikol district. The Warchagam (or Yamin) River rise8 in three branches ; 
the nioet easterly one in the Darkote Pass, the others at  the head of the Laspur 
and Moshabur valleys. Below Passin the Ghirza River, rising in the Shundur 
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Pass ceding to Mastuch and Chitml) comes down paat Shevare and dects  a 
junction. This stream also receives two considerable tributaries, one from the 
head of the Swat Valley, the other down the Baltibur Valley, up which lies a 
route conducting to the country of Tangir. The united stream flows to the 
L.N.E. t Roshan, and then suddenly turns to the south-east. Above 
~ a h k u c r 4 0  milea from G i k f  the Ish-Kaman River join. from down the 
Karambur Valley, up which, a t  five days' journey distance, is the most easterly 
pese leadiig into Wakhan or the basin of the Oxua There is a large lake a t  
the head of this valley, called Karambar Sar, which has been formed by glaciers 
U n g  and blocking up the bed of the stream. An immense amount of wnter 
hae accumulated, and the inhabitante of the Gilgit Valley fear t h t  should a 
very hot summer ensue the lake may burst its bounds, and causa much 
destruction through the glaciers melting. An innndation from a similar cause 
took place some nine years ago, and the marks of the devastat.ion then caused 
are still distinctly visible. The Hunza-Nagar stream joins the Gilgit River 
four miles below the Gilgit fort. Its two chief branches rise in the Shingshal 
Pans and at  the head of the Garmmi Valley. There are some fine snowy 
peaks in the Moehabur ridge between the head of the Chitml and Yasain 
valleys. My measurements of some of them give altitudes of from 21,600 to 
23,400 feet above the level of the sea Our maps mark a town of Kashkar 
near the head of the Chitral Valley, but there is no such place. The whde 
country is called Kashkar. Yassin, Pouyal, and Mastuch the districts of 
M known as B u n  (or Up r) Kashkar ; and Chitral as k u s  (or Lower! 
Kashkar. The paition of Tamin itwlf 1 have found to be in lat. 360 22' 
38" N., long. 730 35' 15" E., and 7765 feet above the sea. ?'he Gilgit Valley 
varies in elevation from 5000 to 5600 fwt. The wheat produced is particularly 
h e  and large grained, while the country is rich in vineyards and orchards of 
apricobtreea Ruined vill es and waste land, however, meet the eye every- 
where,-the unhappy resxta of the i n m t  feuds waged between the 
mountaineers (who are to a man Mahomedan.a) and the Doam troops of 
the Ksahmir Rajah. The atrocities practised by the Dograa are a disgrace to 
a feudatory of the British crown. During their raid into Yaesin territory, in 
1863, they indiscriminately killed innocent women and children. From 1200 
to 1400 of the poor Y k n  villagers were massacred by the foulest treachery 
and cruelty. A few days ago I visited the scene of the massacre, and after 
the l a p  of wren years have myself counted 147 still entire skulls, nearly all 
those of women and children. 

"The River Indus would seem to have a course from 25 to 30 miles more to 
the northward (than represented on our maps) after turning westward below 
Boonji and below Chilb. The streams it  receives on its right bank are the 
h b a r i ,  Dilail, and Tangir rivers ; the countriea of Dilail and Tangir inter- 
vening from Swat to Gilgit. Of these streams the Dilail River is the largeat, and 
joins the Indue some 27 miles below Chi& at  Sazeen. 
"An the passes leading on to the Yamir cannot be practicable until May or 

June, I may find it advisable to return to Gilgit and there wait for the proper 
moment to advance, for a prolonged stay here is, to say the least of it, some- 
what rieky. The Yassin chief has, however, prdmised to assist me-will even 
fnrniah an anned p8rt.y to accompany me on the Pamir, should I wish it. I 
don't think there is any necessity to avail myself of this offer ; but l d i n p  up 
provisions here for s three months' campaign should ensure success, as the 
expedition will thus be independent of the Kirghiz. 

" I am very of being able to thoroughly explore the Pamir Steppe 
during the summer of 18'70, for everything promises well for the eventual 
success of the expedition. 

"I p t l y  wish to accomplish a joumey thmgh,  and so home by Russia ; 
but if forced to return, shall still endeavour to regain India by way of Chitral 
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and Gabul. A visit to Chitral could not fail to be one of great interest. The  

8 .  

Passin and Chitral chiefs claim descent from Alexander of Macedon, thror~gh 
the k ing  of Khorasan. I am in hopea of being able to procure a wuple of 
Sieh Posh Kafim to accompany me ; so, if unable to enter Kafiriatan, I s t i l l  
hope to get hold of their language. 

I trust the Geographical Society were satbfied with my former map a n d  
reports, and amring you no pains or labour shall be spared to ensure success 
on the Pamir, 

" I remain, my dear Sir Roderick Murchison, 
Yours very sincerely, 

A " GEOBGE W. HAYWABD." 
j 

3. L&er fnrm Mr. G. W. H a ~ r n a a ~  to COLONEL SHOWEBB. 
"MY DEAB COLONEL SHOWEES, Yurree, 27th April, l8iO. 

" You will be s rised to see from the above a d d m  that I am back 
npin in the punjaub.?ou will p r h a p  wnclude that I have failed i n  
Passin; but, on the wntnrry, everything promises well for the final success 
of the Pamir expedition. Briefly to ex lain my preaence here, I went to 
Yassin, waa moat hospitably received ant well treated, and have the 8atiafnc- 
tion of having established a friendship with the Ysssin people. The wurteay 

! and bearing of the chief, Meer Wulli Khan, wae quite beyond what I expected 
to meet with in Yaghistan. Of course the Bashmir officials were anything 

i but pleaed at  my success, and secretly did everything they wuld to prevent 
my ing; but the Yaeain chief decided to allow me to visit his territory, 

I and $(.lt sora that once anived there I could win his gmdrill. Having 
I got the chief on my side is a most important etep in my project; and 
I although not all the difficulties, yet certainly one of the g a t e s t  has been 

overcome. While in Y e n  I received two lettem from Raja Aman-i-Moolk, the 
Chitral ruler (Mwr Wulli Khan's father-in-law), expressing pleasure at my 
having made the acquaintance of his son-in-law, and hoping I would visit 
Chitral when the p e s  opened, in which case he would do his best to 
further my journey to Badakhshan. Apparently his letter ,was friendly ; but 
ae the Yassin chief begged I would not think of visitin Chih l ,  a t  any rate 
st preaent, I began to think that Aman-i-Moolk waul! probably like to get 
an En lishman into his power, in order to play him off the aggression 
of thebaharajah of Kashmir in the Gilgit Valley. I went off exploring and 
shooting up to the foot of the Hoehabur Pass, leading over into the head of 
the Chitral Valley, and also the Darkote Paw, leading over into Wakhan, 
the basin of the Oxus ; and it  waa evident the pasees would be inlpracticable 
for laden animals until June. Thinking it  dangerous to linger in such un- 
certain ground until the p e e s  opened, I made every arrangement for a 
aecond visit in May, and, bidding a temporary farewell to my Yassin friends, 
returned to Gilgit. Most fortunately I did so, for the Maharajah's officials in 
Gilgit (to aerve their own pnrpoees) had cansed a report to be spread that J had 
been plundered in Yaasin (mark, I was particularly well treated), and had 
sent off orden to Aator for the whole of the Dogra forces there (from 2000 
to 3000 men) to march at once to Gilgit for the pu se of invading Yassin. 
My rcturn to Gilgit M p p d  them. and they hur r i rback  to Astor, but not 
before I had ascertained the truth of the movement. Comment on such 
an act of faithlessness would be unnecessary: had they invaded Ymsin, 
such an act would have been fatal to the whole Pamir expedition. The Ymin 
people could but have wnnected my preseuce there with the aggressions of the 
Dognm I left Gilgit on the 21st March, leaving my camp, horses, kc., 
there, and have come down double marches. We were delayed five dsys the 
Astor aide of the Boorzil Pass, waiting for the weather to clear, but crossed 
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the paas without any accident, although we had to march waisMeep through 
the snow for fifty miles. We paaeed t h m  nighte on the snow ; and further 
than nuffering from snow-blindness, caused by the intense glare of the sun on 
the  new snow, were fortunate in crossing a pass said to be impmticable 
until May. I stayed three days in Srinagur, and came down to Murree in four 
days frorn there, just too late to see the Viceroy in Rawul Pindee. I have 
now just returned from Pindee, aud, after eeeing Lord Mayo here, to-morrow 
hope to get away for Kashmir at  once. I should be back in Yassin, and on 
t h e  Pamir by the end of June a t  latest. l'he Yaasin chief ha8 promised to 
assist me, will even send a party of his followera with me as a pmtection 
against the Kirghiz, if I wish it. Loacling up su plies for a three months' 
campaign at Y u i n  should ensure susau ,  a n 1  I feel very sanguine of 
thoroughly exploring the Pamir during the summer of 1870. It was most 
tantalizing to get to the foot of the Darkote Pass to know that the com- 
mencement of the Bh-i-Dooneah (Roof of the World) lay just beyond the 

and to be unable to get there et on account of the snow. 
-1 have always born of opinion tKat the true road from India to Yarkund is 
from Peehawur viri the Chitral Valley, or from Kashmir vi6 the Yassin and 
Gil@t valley% and not over the Karakoram range. I am more than ever 
inclined to uphold the opinion sinoe I have seen the excellent road up the 
Yassin Valley. The geographical features which I have discovered may be 
said to be comprised in the following detaila. I have explored nearly all the 
valleys in the basin of the Qilgit and Yassin rivers, the watershed between 
IVakhan and Sarikol, i.c, the eastern c m t  of the Pamir lieu from 60 to 70 
miles more to the eaetward than as given in our map, the passes at  the head 
of the Karambar and Yaaein valleys lead over into the basin of the Oxus and 
not into that of the Yarkund River, or the Sarikol district; the Yaeein River 
r i m  in three branches, the most eaeterly one in the Darkote Pses, the other 
two at the head of the Das ur and Moshabur valleys. Below Ysssin the 
Ghiu  River, rising in the ~ g u n d u r  Paw (leading to Mutuch and Chitml), 
cornea down p e t  Shevare ; this etream aleo receives two considerable trihu- 
tariea-one from the head of the Swat Valley, the other down the Baltihur 
Valley-up which lies a road leading tr, the country of Tangir. l'he united 
stream flows to the E.N.E., pant Roshan, and then sudden1 turns to the eouth- 
mat. Above Gahkuch the Ish-kaman Hirer joins down t ie  Kmamhur Valley, 
up which,'at five days' journey distance, is the most easterly pase leading over 
into Wakhsn or the Win of the Oxus. I t  appears there is a large lake at  the 
head of this valley which has been formed by glaciers falling and blocking up 
the valley. An immense amount of water h a  accumulated, and the inha- 
bitants fear that should a very hot summer ensue the lake may burst ita 
bounds through the glacier melting, and cause much deetruction in the Qilgit 
Valley. An inundation from a similar cause took place nine or ten yeare ago, 
the lake bunting its bounds, and the marks of the devastation then caused 
are still distinctly visible in the valley. I believe the destruction of the 
cantonment of Nowshera may be traced to this cause, the water brought down 
through the Gilgit Valley having flooded the Indue and driven the Sunda 
River back up its bed. The Indus itself hes a course of 20 to 25 miles more 
to the northward than delineated in our m a p  : after turning westward below 
Boonji, the streams it  w i v e s  between Boonji and Bslakote on ita right bank 
are the Dilail and Tangir livers, which countries lie between Gilgit and 
Swat ; the Dilail Biver joins the Indus two days' journey below Chilas ; the 
Hunza-Nagar stream joins the Gilgit River four milea below that place, ita 
two chief branches rise in the Shingehal Pass and at  the head of the Garmaeai 
Valley. Ymsin I found to be in lat. 36' 22' 38" N., long. 73O 35' 16" E., and 
7765 feet above the sea There are some fine snowy peaks, varying from 
21,600 to 23,400 feet above the sea, in the Moshabiu ridge between the heads 
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know exactly what ideas he went back with. If the Chitral ruler thinks he 
will receive justice at  the handr, of our Government in the matter of the 
aggrernrions of the Dograe, no doubt an Englishman would meet a favourable 
reception in Chitral, otherwise it would be folly to enter the country. How- 
ever, about the lettars, 8s my m a p  and reports cannot be ready for some days, 
I should be glad if you would send them at once to Sir Roderick. I am, of 
course, writing privately to Sir Roderick and Sir Henry Rawlinson, but have 
some hard work to do yet before my maps and reporta sre ready. I t  has been 
mmt gratifying to me to hear that the Geographical Society's (fold Medal has 
been awarded me for the Yarkund trip. By the way, General Kaufman 
ham been instructed to receive me well in Russian Turkietan if I succeed in 

tting through the 'Terra Incognita' of the Pamir Step Having got 
g e  Yaasin chief on my side should insure that s~~ccess. F k l l  writ. and 
let you know my exact movements before leaving h h m i r ,  and in the 
mean time 

'&I remain, 
" Yours very truly, 

" G m m ~  W. HAYWARD." 

5. Let& from Mr. G. W. HAYWAED to SIB RODEBI~K MUEOHI~ON. 
MY DPAB SIB RODEBIOK M U B C ~ N ,  " ffihmir, 218t May, 1870. 

A former letter of mine will have made you ac uainted with the fact of 
my return to Ksshmir from Ysssin and Oilgit. TL abominable treachery 
aud bad hith of the Maharaja of Ksshmir's officials in Gilgit rendered such a 
step on my part positively neceeaary to insure my own safety. Under the 
dread of an expod of the atrocities they have committed across the Indus, 
.the 1)ogrP officials had evidently planned a syetematic scheme to injure me 
and mar the success of my expedition. Thinking I waa still in Ysssin and 
sure to have become acquainted with all the facta of their miad+ or perhapn 
imagining I had been enabled to go on and c r m  the paea  into Cbitrnl or 
Wakhan, they c a d  a report to be spread that I had been plundered in 
Yassin, and, p f d y  to aid me, were on the point of again invading that 
dmritory, when my unexpected return to Gilgit arrested them. 

" I had been more than auspicious of the sincerity of theit goodwill, and 
when I found the pnsaes beyond Yaasin were c l o d  by the snow, and likely 
to be impracticable for some months, I at  once decided to return to Gilgit 
and wait for the proper moment to advance. My mdden return fully exposed 
the intentions of the Dogra officials. The treachery the meditated waa so 
palpable as to be quite unmistakable. An invasion of $ash whilst I was 
in that temto could not have been otherwise than fatal to the whole of my 
party, for the%assin chief and his followers would instantly have connected 
the a g p i o n  with my presence there, and in the heat of the moment would 
have vented their indignation and anger on myself and party. Leaving my 
.camp in Gilgit, I hurried down to Ksshmir and the Punjab for the twofold 
purpose of making every arrangement to avail myself of the favourable open- 
ing to the Pamir Steppe offered by means of the friendship atabliahed with 
the Yassin people, and of representing the facta I had become acquainted 
with. I have accordingly sent off baggage-animals and supplies for a 
snmmer's campaign to Gilgit, and am following myself in a few days. I hope 
to reach Yassin in 22 days from here, and should be on Pamir Steppe in five 
weeks from date. 

I regret, however, to have to tell you that a letter of mine representing 
the atrocities committed by the Maharaja of Ksshmir's troops iu the countriea 
acm the Indus, with an account of their massacre of the Yassin village6 in 
1863. and certain comments and opinions e x p d  thereon, has been pub- 
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libecl in the ' Pioneer ' newspaper of May 9th. The publication of this letter 
is most unfortunate; and likely to interfere very much with the objecta I 
have in view. I extremely regret that the editor of the paper in question should 
hsve thought fit to publish this letter, and the publicatiou of it has ken 
entirely in oppi t ion to my wishes and instnictions, while certain comments 
in the letter were never for one moment intended to be published in the form 
in which they appear in the ' Pioneer ' of May 9th. The resentment a r o d  
amongst the Maharaja's officiab is very great, and it cannot be doubted they 
will in every way secretly strive to do me harm. 

"Still, in the interests of geo,~phy, I feel myeelf bound to persevere in 
the enterprise; and, notwithstanding 1 have been strongly advised to postr 
pone my journey, I am very loth to think of allowing myself to be diverted 
from the undertaking by any increased danger incurred through the resent- 
ment of the Kashmir Durbar. 

"In order, however, to relieve the Royal Geographical Society from a shade 
of responsibility on my account, I deem it right to offer to sever all connec- 
tion with the Society during the expedition I am contemplating ; and though 
the eeverence of a connection so auspiciously begun will be a source of the 
profoundest regret to me, I am aware that before I left London it was dis- 
tinctly understood that this exploration was undertaken solely at my own 
riek and on my own responsibility. 

"However, all things considered, the prospect of success looks very fair 
indeed, after I shall have once reached Yassin again. Whatever resentment 
the Kashmir Durber may entertain, the very fact of its being known should 
prove my greater safety ; for the Maharaja is thus, as it  were, responsible for 
the safe progress of the expedition. 

I am the more unwilling to give up the en rise from the mission of 
Mr. Forsyth to Yarkand; as, if able to open out 3 e shortest md best route 
from British territory into Eastern Turkietan-that from Peshawur vi6 the 
Chitral Valley and the Pamir Steppe-it will undoubtedly be a great step, and 
it h for the sake of the scientific and geographical information expected ae 
the result of my joumey that I have determined to adhere to my original 
Pnrpoee. 

"Forewarned in this caue ie forearmed, and, notwithetanding all them 
will be to contend with, I firmly believe that (D.V.) s u m  will ultimately 
attend my efforts, and carry through the enterprise in eafety to the end. 

" I remain y o w  very sincerely, 
GEORGE W. HAYWAED." 

SIB HENRY RAWLWSO~T, at the invitation of the P ~ E N T ,  mae 
and addreseed the meeting as followe :- 

Sir Roderick, the la& time thst I had occasion to address you on the 
mbject of Mr. Hagward nu under v e v  different circumstances from the 
present. I then ad the honour of accepting from your hands, on his 
.behalf, the Founder's Medal of the Royal Geographical Society, which 
had been awarded to him by the Council for his great services to geo- 
graphid science in hie journey to Yarkand and Kashmere, and his dis- 
coveries and surveys in the Karakoram and Kuen Luen Mountains. As far 
M I remember, I then described Mr. Hayward as a young man, in the full 
vigonr of manhood, proud of his past honours, full of high hopes for t h e  
future., starting on his daring enterp~ise to explore the Pamir Steppes, resolved 
to achieve succees, and with every prospect of that mccess before him. Now, 
all h changed. Mr. fIayward lies cold in death : not on the battle-field, not i n  
Christian or hallowed soil, but under a heap of stones, on the bleak hill-side, 
nesr the crate of the Indian Caucasus, the victim of a barbarous, cold-blooded 
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murder. It is hard to speak coolly on a subject of this sort ; i t  is difficult to 
trace wifh judicial care the causes which have led to such a lamentable event. 
I know i t  has been said that Mr. Hayward was wauting in diecretion, in 
caution, in regard for hie own pe~ona l  safety. A11 that may be admitted. 

' 

Disregard of his personal safety wrvl an essential point in his character, and it  
was one of his chief qualifications as an explorer in unknown and savage 
regions. If he had hie faults-and I do not dispute that he had them-he 
has dearly paid for them: and I think it  now becomes us to remember him 
not as an incautious traveller, but rather as a high-minded and determined 
man, a skilful dreughtsman, a first-rate observer, one who was gifted with in- 
domitable energy, courage, and perseverance, one who was impelled by a senee 
of loyalty and by an honourable ambition to achieve the object before him. 
I think it ie our duty to remember also the p t  services which he had 
already performed to geography, and, above all, his sad and untimely end in 
the cause of science and the path of duty. The universal press of India has 
paid its tribute to Mr. Hayward, and I would wish his merits to be appre- 
ciated by this Society, and in this country as well as in the Eut .  I will read 
one brief paragraph from an Indian paper, which will show the opinion enter- 
tained of him in India. I t  was the fimt notice of hie certain death, and 
appeared in the ' Friend of India : '- 

" I t  is now clear that he was stoned to death, with several of his friends 
and followers, about a day's march on the other side of Yassin ; and there is 
no doubt that the murderer is the man who was lately chief of Yeaein, and 
whom our brave and unfortunate countryman defended so stoutly and strove 
so hard to befriend. We have more to hear yet of thin Mir Wulli--ecoundrel! 
-more to hear yet of how r Mr. Hayward died. The latter is, certainly 
enough, gone to the p t  siEce,  and gone with bin foot to the last on the 

th of duty. Such a death breeda heroea, but mch a murder should bring gwn penalties on the head of the murderer. We hope that Government will 
now do its duty, as Mr. Hayward did his." 

Now, if the meeting would desire to hear, as I believe they will, some 
prticularn of Mr. Hayward's death, I have the papers with me which give 
the most authentic details we are in possession of, and, with your permission, 
I will reed some extracts. I wish, in the first place, to c o m t  an im ression 
which the meeting might entertain of the complicity of the Cashmere 8ovem- 
ment in this affair. I can as~nre the meeting that, as far as I have the 
means of judging, there is no foundation whatever for that impreaaion. I t  is 
clear that Mr. Hayward's letter, which was published, very unfortunately, ae 
I admit, had nothing whatever to do with the circumstances of his death ; 
nor has there been an indication on the spot of anything but the most loyal 
oonduct on the part of the Government of Cashmere. I think it only proper, 
in justice to the Maharajah, that this should be publicly stated at  the com- 
mencement, because there was a prim& facie suspicion that his death might 
have been owi to the underhand intrigues of the Maharajah's officers, in 
mnquence  o f x e  publication of that letter. I t  muat be further seen that if 
the blication of that letter had really led to Mr. Hayward's death, there 
wou~natural l r  have been a most onpl-nt feeling as regards the gentlemen 
implicated in that publication. But it  is now quite clear that the two circum- 
stances are entirely disconnectad. It is hardly neceseary that I should dwell 
in  detail on the early part of Mr. Hayward's joume His own letters 
have nutiiciently ex l a i d  that he penetrated into Bigit and Yudn, in 
Feb- and MA; but found himself unable to croa the mountains, 
owing to the snow and the severe climate, and ~ccordingly returned to 

, Chhmere. h m  Cashmere he again entered the mountaim in June and 
July, and there he met his unfortunate end. l'here has been a good deal of 
investigation, which is not yet concluded, ss to the particular8 and manner 

a 2 
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of his death ; but the most important evidence that has come before the 
Government, is given by a servant of the ruler of Yassin. A few words on 
the political and geographical position of parties in them mountains seem here 
to be necessary. There are two great valleys in those mountainq-the Chitral 
Valley running west, and the Gilgit Valley running east. The Chitral Valley 
is entirely independent of Cashmere, as is Parsin also, which is the upper 
continuation of Gilgit. I t  is only the lower or G i b t  valley which is subject 
to the Maharajah. In the Chitral Valley the Governor is Aman-ul-Mulk. 
The Governor of Yassin, Meer Wali, the murderer of Mr. Hayward, is a 
nephew aud son-in-law of the Chitral Chief. These are the two people 

rinciplly concerned. When Mr. Hayward, on his last journey, came to 
%win,  Mee~ Wali was in command. We have not yet the details of the 
interview which took place between Meer Wali and Mr. Hayward; but I 
suspect, from many circumstances, it was not satisfactory. There was a sub- 
governor of Yassin, under this Meer Wali, of the name of Wuzeer Rahmat. 
This man was evidently a great friend of Mr. Hayward's, and Meer Wali 
waa jealous of this friendship. So far is quite certain, and I attribute the 
unfriendly feelings of Meer Wali to Mr. Hayward, in 8 great measure, to the 
jealousy which he thus entertained of his own Minister. I will now read 
extracts from the official evidence :- 

" They stated that when the Sahib came to Yassin on the first o m i o n  he 
gave liberal presenta both to the Rajah and the people of Yassin territory, and 
every one was pleased with him. But when he wme the second time he did 
not pay any attentions either to the Rajah or the people, and prepred to go 
away to Badakhshan. He asked for twenty-five porters, and wns told in reply 
that porters were scarce in the country, the peo le of which mere generally 
very reaptable, and he could not be aEmmm$ted with so many porters. 
l'he Sahib then said sternly, and in harah language, 'Why do yo11 get annoyed 
at  being asked to furnish only so small a number of porters? When I return 
fmm Badakhshan I shall have a numerous p r t y  of Pathans with me, and n 
large number of porters will be required. How will you manage then?' 
When the people head these words they were exasperated. They said, ' A t  
present we are not the subjects of any one, and we are spoken to in such harsh 
language. When the Sahib returns with a force from Badakhshan, we shall 
have no homes left to live in.'" 

That, of course, is mere gossip. I do not suppose any little dispute about 
porters could have led to such serious consequences ; the motive power came, 
no doubt, from the chief. 

" When Meer Wali heard what the Sahib had spoken, he assured the people 
and the elders that they need not distress themselves, an he had determined to 
get rid of the pest, i. e. to kill him, and would on no account let him live. He 
then told the people to furnish the gentlemnn with as many orters as he 
asked for, and to convey him as far as Darkote, on the ICuehaP road, in the 
jungle. He would then take measures for killing him there. Accordingly, 

rters were furnished to the gentleman, and, after the latter had left, Meer 
F a l i  m t  off the following men : Mnhammad Rafik, Sharif @is confidential 
agent), Shahdil Aman, Razadil Aman, and twenty others. On the way theae 
men learned from some of the porters who were returning after leaving their 
loads that the gentleman was telling hie servants that he anticipated mischief 
from the people that night, and that they should prepare themselves to guard 
against it. Subsequently the gentleman had both his tenta pitched, loaded 
h i  pistols and rifles, lighted candles, and sat up all night. The people seeing 
the Sahib on his guard, and dreading his firearms, concealed themselves. 
Early in the morning t h e  gentleman and his servanta were overpowered b y  
sleep. The men now emerged from their hiding-places. Kollour and Shahdil 
Aman entered the tent, caught hold of the gentleman by the neck and dragged 
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him out of the tent. I)&ing the ~trnggle he asked them not to kill him, and 
told them he would give his own weight in gold and jewels if they spared his 
life. But the wretches were inexorable. l'hey fastened a rope round his neck 
and dmgged him away to the jungle, where they stoned him to death. The 
murderers then ciuried away the gentleman's property and his servants to 
Yassin, and confined the gentleman's munshi in the fort. Of the property 
which was seized, Meer Wali gave away the cloth, &c., to the principal men 
and his own servants, and appropriated for himself the fire-arms and the 
caeh." 

When intelligence of this reached Chitral, the Governor, Aman-ul-Mulk, 
immediately sent to punish Meer Wali. He appointed another nephew, 
Pahlewan-whose servant makes this statement-governor of Passin, and on 
hia amval Meer Wali fled. 

" When the report of the approach of Raja Ghulam Mohi-ud-din's (other- 
wise called Pahlewan) forces arrived and Meer Wali fled, he carried away the 
mumhi  who was confined in the fort, and killed him at the same place where 
the gentleman had been killed. His body is lying there. Such is the account 
which was given by the people to Raja Ghulam Mohi-uddin. This account 
was giveu by Wazir Rahmat to Raja Ghulam Mohi-uddin, and I was present 
a t  the time. Only the following articles are lying in the fort: two chairs, 
a clothee-box, some p p r s  in a box," which we hope will still be recovered. 
" The remaining property has all been taken away by Meer Wali. l'he body 
of the gentleman is lying under the stones. l'he bodies of the five servants 
~lre lying where they were killed. None of them have been interred." 

In answer to the question, "How many servants were with the gentl* 
man 7 " the witness answered, " Five." 

That is all that is important in the de sition of the confidentialservant of 
the man who was a n t  from Chitral to r e p c e  the murderer. No doubt the first 

o which arises in all our breasts is the hope that vengeance may overtake 
::%Tali. All I can a y  is, that the mark of Cain is on that man. He is 
doomed. Whether he will meet with his death from ue, or in the wild fashion 
which prevails in those countries, it is impossible to say ; but from the day he 
committed that murder he hss never kpown an hour's safety. Immediately 
the information reached Chitral, forces were sent by his own uncle to drive 
him out of the country as an outcast. He fled at  once, taking the moonshee 
with him, and, paesing by the place where Mr. H a y w d  waa killed, he had 
the moonshee also put to death there. He then escaped across the mountains 
into the valley of the Oxus. There he was seized, and sent back a prisoner 
to Chitlal. l'he chief at Chitral mid, " This man is my sister's son : 1 cannot 
give him up to be executed, but he shall not remain here ;" and he drove 
him out of the country. Meer Wali then tried to take refuge in C a b 4  but 
was refuged an aaylum ; and he again entered the Chitral Valley, where, by 
the last accounts, he WRS hiding from the officers who have been sent to seize 
him. Depend upon it, the man is doomed, and cannot possibly survive ; in 
fact, according to all reasonable probability, he has suffered the extreme 
penalty before now. 

The PBESIDERT: TO what motives do you attribute the murder? Thie 
man had received Hayward at first with the greatest kindnew, and he was 
induced to o into the Great Pamir Steppe entirely through his confidence in 
this Meer d d i .  What was it that turned him 3 
SIB H. R A W ~ B O ~ ~  : I t  is a point which is still unknown; i t  can only be 

guessed at. 
The PBEBIDEICT: YOU have entirely exonerated the Government of Cash- 

mere ; but there are persons, and I hold a letter in my hand from one, who 
di l l  have their doubts about it. 

SIB H. RAWLINSO~ : I can only my that in none of the letters or deposi- 
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tions can I find a trace of anything like complicity between the officers of 
the Maharajah and the local chiefs. Meer Wali, on the k t  occasion of Hay- 
ward's visit, was certainly very friendly to him ; he a h  knew, I suppose, 
that Mr. B a y w d  had incurred much odium with the Seikh Government 
for having incautiously published a rather exqggerated account of the ill- 
doinga of the Maharajah'e oficers many yeam before, and this ought to have 
still further cemented their friendship; but from some cause or other there 
certainly was distrust between them on this &on. Perhaps Meer Wali 
easpected Hayward because he had gone away, and had remained two or 
three months in the confidence of the Cashmere officiale. 'Be had resided, 
indeed, during the months of May, June, and part of July, in SrinVr, 
wae sent back with an escort of Sikhs, was received in Ghilgit in a fiiendly 
manner, and passed on into Yassin as the uest of the Maharnjah. Meer 
Wali, then, may have become suspicious of %im on this account in the fint 
instance. Hayward also struck up a friendship with the Minister who was 
in disgrace with his master, and this may have been an additional cause of 
suspicion. The pro rty, again, was an incentive to plunder; for, according 
to the depadtions, x e r  Wali did plunder the property, and I think the man9a 
cnpidity was probably the etrongest of all the motives which led to this un- 
fortunate affair. At all eventa, I repeat that there is not in the evidence we 
at  present powas the slightest indication of any complicity either on the part 
of the Maharajah himself or of any of his officera in Mr. Hayward's murder. 
Mr. Hayward has done us immense servioe. He has not merely mapped little 
valleys here and there, and traced the courses of hitherto unknown rivers, but 
he haa wxrtained from personal observation what are really the great lines of 
communication between India and Central Asia I have always been satisfied 
that the time will come when Thibet will not be the line of communication. 
I do not believe that there ever can be any greet thoroughfare over passea 
of 20,000 feet, or more. The real line of communication between India and 
T u r k i s h  is by the Chitral Valley. That is an open road, with no paws of 
any great height, and practicable throughout to wheeled carriages; and there 
ie no sort of reason why, in order to protect trade, there should not be a line 
of p t a  from Peahawur to tbe valleypf the Oxus. I t  is not nearly arc difficult 
a country to p through as the Kyber Paw, and it  ia, moreover, the direct 
losd from In ia to Central Asia. Mr. Hayward has done good service in 

P" inting this out, and he has also the credit of having pointed out another 
ine, on the eastern side, by the Yassin Valley. He wee not aware that in  

antiquity this was the very line by which the famous Chinese pilgrim Fa- 
Hian entered India. But so it was. The great Chinese traveller cmwd the 
mountains from the valley of the Oxus by the Darkote Pass, near which Mr. 
Hayward was murdered, descended the upper Yaasin Valley, and then 11swd 
over into Tho-Zi-b, or Diloil, where he found the colossal image of Buddha, 
mbsequently following down the Swat Valley to Peshawur. We thus see that 
in ancient times, as at present, there were two lines leading fmm the Oxus to 
India : one by the Chitral Valley, and the other by Yassin, Dilail and Swat. 
I am proud of having first brought Mr. Hayward to the notice of the 
Society, and of having helped him on this expedition. Of course, I have felt 
the most bitter disappointment and p i n  at the result. A11 I can say further 
is, that as Mr. Hayward has died in the path of duty, I think all honour is 
due to him from our Society. 

The PRESIDENT said in one of the last lettern Mr. Hayward wrote, he 
expressed the greatest gratification at  having been made acquainted with the 
fact that the gold medal of the Society had been awarded to him. The 
Council adjudicated the medal to him in the full helief that he would have to 
encounter the greatest difficulties in order to get through this region in which 
he had lost his life. It was eatisfactory to know that the Cashmere Govern- 
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slent was not in any way implicated in the murder, though at  b t  suspicion 
naturally fell upon them. 

The following lettew were afterwards read :- 
LeUa from &. FOBEYTH tO SIB RODEBIOK I. Mmmsori. 

4‘ D m  SIB RODEBICK, " Camp, Shadd18, 19th Sept., 1870. 

" You will be anrioun to hear what the Yarkand expedition has done 
in behalf or the Royal Geo,oraphical Society. 

" The absence of the Atalik Ghazee from Kaehgar has compelled me to 
return without effecting all the objects for which I was sent; but the oppor- 
tunity of a second visit has been turned to good account by Mr. Shaw, who 
has been indefatigable in taking observations and determining accurately the 
pasition of mveral important places. 1 will not give secondhand any informa- 
tion which he will impart to you, but will merely put before you the result of 
my own inquiries. 
" I had hoped to make great me of Major Montgomerie's Pundit, but un- 

fortunately it van not perfectly understood at  tbe outset that he was to p m  
serve a strict incognito, and when he joined my camp in Ladakh it  wan 
.announced tbat he was a surveyor sent by the Government to survey all 
Parkand. Now the Yarkand Government, though willing enough to be 
friends with us, was not quite prepared to admit a flood of European civiliza- 
tion ; and to the Asiatic mind a survey is only preliminary to the advance of 
an army. I had therefore to send the Pundit back to India at once. 

However, in s ite of thie drawback, I think I have made some advance in 
our geographical !nodedge, or, at all evrmta, am able to put othen better 
qualified than myself on the m t .  

" I  mentioned in a former letter thnt &rco Polo speaks of Charchan, 
regardi the localit of which I could find nothing in any map or modem 
work. %e also speals of the province of P e p ,  Lop, Tangut, kc., regarding 
all which p l m  onr knowledge is very deficient I will now give what I have 
gleaned on the subject. There is a town called Charchand, situated about 
450 milea, or 30 marches, east of Khoten. The road to it  skirts the foot of the 
Knen Luen Range, which by all accounts, and certainly m far as we could see 
from the heights of Linzi Thung, extends 1Br to the east, thus dispelling the 
notion that a cartroad could ever be found from Khoten to Ghartokh. 
Charchand is a town of mme size, perhaps it has 8000 or 10,000 inhabitants, 
and lies in the gorge of one of many ravines on the north side of this range. 
There ia mid to be abundance of grass on the mountain-slopes, similar, I 

resume, to what we have observed on the slopes in Yarkand territory. 
k e l v e  riven flow from the mountain-range to the nortb, and uniting, are ' 

said to form one stream and flow into Lake Lop. There was formerly, and 
possibly may still be, communication between Charchand and China. Mer- 
ahanta travel between Charohand aud Khoten. Charchand is famous for its 
precious stoues. The inhabitants are said to be Mahommedan. All this 
agrees with Maroo Polo. In  a note to Wright's edition of Marsden's transl* 
tion of ' Marw 1'010,' it is said that the p i t i o n  of Charchand 'seems to be 
.that of Karashar. De Guignea speaks of a district named Char-chen, to the 
sonth of Hami, and neer the Lake of Lop, which can be no other than this.' 
1 ahould be dis d, for the reaeons already given, to place Charchand about 

r. long. anE0 x. lat. 
"Next an regards the province of Peyn. For a long time I could get no 

clue to this, till one man, epeaking of the rivers which flow near Charchand, 
said they went into the Pain Hulk or lowlanda Thin at  once struck me as 
f ie  mlution, not only of this doubtful point, but also of another which I will 
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presently mention. In the notea to the same edition of 'Msrco Polo' the 
word Peyn is also given as Poim or Poin. Now Poin is in the broad Andijani 
dialect for PO-een. I aaked my informant, who spoke this dialect, and who 
had travelled from St. Peteraburg to Oorumchee, and from Siberia to Khiva, 
whether this 'Pain Mulk ' was inhabited. "Not now,' he said. Formerly 
there were cities, but they have been buried by the sands of the desert. One 
of these cities, about seven days' journey from Khoten, is mentioned by 
Johnson, and my informant toid me he had been there and had seen tea dug 
out of the ruins and brought for sale in the market of Yarkand. Takb Makm 
ia, in fact, only another name for Marco Polo's province of Peyn. 

" T h i ~  leads me to touch on another point, the identification of Bolor. 
Colonel Gardiner, whom I met at  Srinagur, said 13010r was nothing more nor 
leea than ' Bill;,' High (land) : Bala is the Persian for high (or height, ' b U i  '). 
I did not at the time push the aubject with him; but, on meeting with an 
Andijani Tajik, who had been sent to eacort us from Sanju to Yarkmd, I 
observed that in his broad dialect he pronounced the word Bala as 'bolor.' 
Now if Marco Polo's Pegn m m s  ' low land,' his Bolor may mean 'high 
land! This, I confess, is more natu~al to my mind than making Bolor 8 
corruption of 'Belut Tagh! But does my supposition help us to fix the 
locality of Bolor ? Marco Polo gives this name to the region over which he 
passed for 40 days after crowing the Pamir, and before he reached Kashgar. 

" All thia country is, according to Colonel Gardiner, ' highland,' and called 
'BLUB Mulk,' or, as pronounced by my Andijani friend, ' Bolor Mulk.' 

"As regards the desert of Lop, that undoubtedly is what we know as the 
desert of Gobi; and all the same stories told by Marco Polo, of evil spirits 
and strange noises, were retailed to me by my informant. There were cities 
on the edge of the desert, which have been destroyed by the sands. The 
people who live on the borders of Lake Lop are said to live on fish, an&. 
are dressd in garments made from the bark of trees. This betokens the 
vicinity of forests of some kind; but on this point my information is not 
reliable. 

"Tanp;uth is a name still known, and is applied to the country about 
Karashahr. On this point, however, Mr. Shaw has made inquiries, which I 
leave him to communicate. 

"I think the pulation of Yarkand has been put a t  far too high a figure, 
u 120,000. I E u 1 d  my that 40,000 was the very outside number. Har- 
ghalik, which, 1 believe, has been credited with a population of ten or twelve 
thousand, has, I should say, at the very utmost, 3000. I have invariably 
noticed that numbers are greatly exaggerated by natives, and often enough 
by Europesns. 

"I am very sorry we were not able to reach Kashgar; but some future 
envoy will, 1 trust, be more fortunate, and will aend you more valuable infor- 
mation than I, with my limited opprtunities and powers, have been able to- 
gve." 

Ldier from DB. CAYLEY to SIB HENBY RAWLDTEON. 

"MY DEAR SIB HENBY, " u, h&. 20th Sept., 1870. 
" You may be interested to hear the latest news of the Mission to Yarkand,. 

sent this summer by Lord Mayo, in return for the visit of the Atalik's envoy,. 
Mini Shadi, who came to India last winter, and went to Calcutta to prefer his 
m t e r ' s  requests with the Viceroy. 

" The Yarkand Expedition, consieting of Mr. Forsyth, Dr. Henderson, and- 
Mr. Shaw-the latter joining the party in Ldhk  early in July, after a very 
rapid journey from England-accompanied by Mirza Shadi and Yak6b Khan, 
brother-in-law of the Atalik, after many delays in Cashmere, passed through- 
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Id& early in July. I m o m  ed them as far as the Changchenmo Valley, 
and then went on ahead by a E r e n t  route, in order to explore the upper, 
muthem, branch of the Karakash River, discovered two years ago by Mr. 
Hayward, and see if an easier and shorter route could not be found leading to 
Shadula, the frontier fort of Yarkand. I rejoined the Yarkand party on the 
Karakeeh, four marches above Shadula. After I left them, Forsyth's camp. 
met with what might have roved very serious disasters on the road. The- 
Wazi~ of Lad6k went with t i e  camp as far as Chau. nchenmo, and then said 
that everything mas ready, and Forsyth started on the 2nd March from 
Changchenmo. Just a t  the worst part of the road, where there is no grass, 
he found that no barley had been sent for the horses, and the wretches 
animals, originally quite unfit for the journey, died wholesale. In three 
days they lost nearly a hundred ponies, aud very nearly had to turn back ; 
but, by leaving half the camp behind, Forsyth was able to push on, and 
reached Shadula all right. A few days later, when too late, the Wazir sent 
on no end of yaks laden with grain, and, as a matter of course, a great number 
--some two or three hundred-died on the road ; yaks being quiet unsuited 
for that kind of journey. 

" We reached Shadula on the 5th of Au st, and there heard for the first 
time that the Atalik waa absent, with a l l s s  forces, on a hostile expedition 
against the Tunganis in Kuchar and Turfan; and, it was said, as far as 
Orumchi. l'his news had been m carefully suppressed, that in Lad& nothing 
was known of it, or Forsyth would not have gone on. Only one man had 
reached Lad* since the minter, and he did not breathe a word of any dis- 
turbance having occurred; but said the Atalik was at Kashgar, as usual. 
Kone,'of the merchants were allowed to start until Forsyth reached Yarkand 
temtory, and, though several of them had tried to send letters to me in 
Ladik, the messengers mere all stopped on the road. The man who did 
come over, and brought letters from the Did Khwih of Yarkand, of course 
told the envoy Mima Shadi; but he kept it dark. He is a typical Andijani 
at telling lies. At Shadola he assured Forsyth that the Atalik was on his 
way back, having destroyed all his enemies, and would be in Kashgar in a 
few days, though this was all false. 

"The course of eventa in Yarkand during the last few months has been as 
follows :-Early in March last all the available troop in Yarkand, Khotan and 
other places were ordered to proceed in baste to Mural Bashi, five stages east 
of Kashgar, where the Kashgar troo had already gone, and a few days after- 
ward. the Atalik himself joined t c  army. This was on account of mms 
intelligence received from Aksu and Kuchar. After reviewing the troops at 
Mural Bashi, the Atalib: distributed pay, clothing, BEC., and marched on to. 
Aksu six stages. Here there was a little fighting, the people of thecity having 
a pl t formed in Khotan among the Mullahs to raise r revolt and seize the 
fort, but the outbreak was at once put down and a few hundreds executed. 

"On my return from Shdula 1 followed an entirely new route for great 
put of the way, and which turned out by far the shortest and best route in 
every way between the Changchenmo Valley and Shadula. From the latter 
place I crossed the mountain range muth of the Karakash, and then traversed 
the p t  Maliksha Plain, lying between that rang  and the Karakoram, to its 
s o n t h + ~ ~ t  corner, where I found a very easy pass into the basin of the Upper 
Karakaeh. I then followed up this river for two marches to Kiziljilga (see 
Hayward's map), and from there continued muth up the main branch of the 
river to where it turns due west, and from thence I crossed two easy reee~~, 
with a plain of about 10 miles acroee between them, into the Changc enmo 
watershed. The distance from M a l i b  to Gogra, in Changchenmo, was nine 
easy marche+ generally along sheltered valleys, and only at  one halting-place 
WM there no fuel and grata. Almost everywhere along the whole road they 
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were moat abundant, and water was most plentiful the whole way. I think 
Forayth will return by this route, and I have sent men to show him the way. 
None of the maps of the country are quite right. Hayward's is nearly SO, 
but he did not follow up the Karakash above Kiziljilga, and between that 
point and the head-waters of the Changchenmo the country has never been 
regularly mapped ; but I hope to have a correct map of thie region ready in a 
ehort time. 
" There is a report here which came from Caebmir that Hayward has been 

murdered in Chitral. It is a mere rumour, and very likely entirely false and 
without foundation; and I heartily hope it is. I have written to Casbmir to 
try and find out if anything has been heard there. I h o p  his friends may 
not hear of it, should it be false. I cannot help feeling anxious, as he had 
with him a good deal of property, and the people of those regions do not much 
regard human life. 

" Believe me yours very truly, 
HENBY CAYLEY." 

MAJOR-Q~ERAL SLB HENRY C. RAWLINSON, K.c.B., VICE- ; 
PBIOSIDENT, in  the Chair. 

ELECTIONS.-~%~ Henry Barkly, K.C.B. (Qovernor of t he  Cape) ; 
Juliw Beer, Eq.; E. Clapton, Esq., M.D.; Edcm'n Fairland, Eq. 
(Surgeon 21st Hussars); Andrew Grant, Eq.; F. H. Gottlieb, 
%., J.P. ; G. N. Hcwper, Eep.; Lieufenant T. H. H d c h i ~ ,  Eep., B.A.; 
John B. Harbord (Chaplain RN.); Becr. R. P. Hooper; Captain A. 
F. P. Harcourt ; Captain !l'homm Jeauop ; Henry 5. King, Esq. ; George 
LyaU, Eq. (Deputy-Governor of the Bank of England) ; Qsorge 
Ldham,Eq., c.E.; Lord Lindsay; A. L. Leveret,Esq.; L.Hatiani,Eeq.; 
Lieutenant A. MacLeod, R.N. ; John.H&urk, Euq. ; W. C. Hartin, Eeq. ; 
H. John Niedl, Esq.; Samuel Naah, Esq. ; J a w  Nichole, Eeq.; Sir 
!l'lwma Pycroft, K.C.S.I. ; C. H. Pmb, Eq.; W. 8. Pa*, Eq.; 
Eon. W. 0. F. Rubinson (Governor of Prince Edward's Island); 
William Bice, Eq. ; George E. A. Bm, Eq. ; Rev. !&mas Ratc2ife; 
Lkuhaant Hmy Sfdey, R.N. ; W. A. ~anfmd,  &q. ; Hajor-General 
E B. Turner; J. W. Trutch, Euq. (Chief Commissioner of Lande 
and Worke, British Columbia) ; Fred&& Wilder, Euq. ; Sir Philip 
WOddIOWle, K.C.B. 

Accerisro~s TO THE LIBBA~Y FROM NOVEMBER 1 5 ~ ~  TO 2 9 ~ ~ . -  
'Memoir on the  Gold Coaat.' By  B. F. Murphy. 1831. Donor 
FV. D. Cooley, Esq. Memorandum on the  Burvey of Architectural 
and other A r c h l o g i c a l  Remains in the  Bombay Presidency.' By 
J. Borgese. 1870. Donor t he  author. ' Ferrovia Tramsandina' 
P e r  Emilio Roaetti. Buenoe Aires, 1870. Donor the  author. 

Education and Status of Civil Engineers.' Donora the  Institution 
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of Civil Engineera 'A  Ramble i n  the New Z d a n d  Bush! By 
Stanley L. Hsynes. 1870. Donor t h e  author. a Denkschrift auf 
C. E H. Meyer! Von C. A. Zittel. Munohen, 1870. Donor 
t h e  author. Relacion d e  l a  Expedicion a el Reyen e l  Cheoo.' 
Roseno, 1867. Donor W. Boll&, Esq. 'Viage a laa Cordilleras 
de Talca i d e  Chillan.' Per D. Ignaaio Domeyko. 1849. Donor 
W. Bollaert, Eeq. 

A c c ~ s s ~ o s s  TO MAFROOX SINCE THE LAST MEETING OF NOVEXBER 1 6 ~ ~ .  
-Map of Stanley Harbour, Falkland Islands. Presented by F. Cole- 
man, Esq., Secretary to the Falkland Islands Company. Map of 
Alwce a n d  Lorraine, showing t h e  distribution of t h e  French and  
German languages. Presented by  Dr. A. Yetermann. Map of t h e  
World, exhibiting the Isothermal Zodiac, o r  belt of qua1 tempera- 
tu re  round t h e  Northern Hemisphere. 

The CEAIBYAN, before the commencement of the ordinary business, asid 
that the Fellows of the Society, one and all, must have received with feelinge 
of the deepest pain the intelligence of theserious illness of their veteran leader, 
Sir Roderick Murchieon. The bulletin which he had received since he entered 
the building gave a wmewhat more cheering account than had been issued 
during the laat few days; yet there was still abundant cause for anxiety. The 
Council of the Society over which he (the Chairman) preeided a few hours ago, 
considering the gravity of the circumstances, had thought it  proper to paas 
a resolution, expreseing the feelings of deep sorrow with which they had heard 
of Sir Roderick's illneea, and also their earnest hope for his recovery. He 
could not help thinkin that it woultl be gratifying to the feelinga of their 
excellent President if %a meeting which be now addrraed were a l a  to em- 
power him to expreaa the same sentiments to Sir Roderick's relatives. He 
would only further say that this wae not the time or the place to enter into 
a retrospect of Sir Roderick's p t  aerviceo to the cauae of geographical 
science and to this Society. The Royal Geographical Society owed everjthinu 
to Sir Roderick Murchieon, and he wae quite sure that at the fittin time an8 
place. we should duly express ow acknowledgments. Be propd to nit0 
the following letter to Sir Roderick's nephew :- 

" I have h e n  requested by the Council of the Royal Geographical k i e t y ,  
which held its sitting this afternoon in Whitehall Place, to express the deep 
feeliupu of sorrow with which they have learnt of the serioun illnew of Sir 
Roderick Murchison, and their enrnest hops  for his recovery; and I am 
further empowered to say, on behaif of the great body of the Fellows of the 
Society, as represented at  their regr~lar Evening Meeting in Jermyn Street, 
that they cordially concur in these feelinge of deep solicitude for their venerated 
Preeident. 

"London, NGV. 29th, 1870." 

Sir HENRY RAWLINBON concluded with the following worda :-" I may con- 
sider from your plaudits that the proposition ie received with acclamation, 
and I shall accordingly send my letter to Sir Roderick's nephew to-morrow 
morning. The bulletin I have received this evening is in these worda: 
'Sir Hoderick Murchison has had a good day, and is stronger this evening! " 

The following Paper wes read :- 
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On the Geography of h Bed of the dtkzntic and Indian Oceans, and 
the Mediterranean Sea. By CAPTAIN SEEBABD OSBOBN, EN. 

Asrm some preliminary remarks, Captain Osborn said' he pro- 
posed to confine himself to one section of the harvest of, know- 
ledge regarding the sea-bed we are now garnering, viz. :-That 
which tells of the depth of the ocaan and the character and form 
of the earth's crust on which it resta : a knowledge still far from 
perfect, but which has made such important progrem, that within 
the last few years we have been enabled to lay nearly 17,000. 
milea of submarine telegraph cable (worth more than six millions 
sterling) aaross those silent depths with perfect safety ; and, aided 
by electricity, are bringing the uttermost parts of the earth into 
momentary communication with each other. 

The diagram which were exhibited represented our knowledge 
of the form of the ocean-bed throughout the following seas :- 
Three represented cross-sections of the North Atlantic. One 

between the Shetland8 and Labrador, through a great curve &I?. 
the Faroe Isles, Iceland, and Greenland ; a second between Ireland 
and Newfoundland ; and a third between France and the United 
States, touching the Great Bank of Newfoundland. 

Another was a section of the two Atlantic Oceans in a longi- 
tudinal direation, from the parallel of England to that of the Cape 
of Good Hope. 

A third was a section of the Mediterranean Sea fiom the 
meridian of Gibraltar to that of Alexandria. 

In the Eaatern Hemisphere, there were sections of the bed of the 
Indian Oman from Penang to Ceylon, and from Bombay to Aden, 
and up the Red Sea to Suez. 

In the diagram, Captain Osborn delineated the different character 
of the bottom of the ocean by varied tints of colouring. Nothing, so 
far as thoae descriptions of bottom were concerned, was left to sup- 
position,-the diagrams being based on aeeured soundings; and 
wherever sand, shell, coral, ooze, kc., were drawn, the fact had been 
verified by the bottom having been drawn to the surface in the 
sounding-tube, in quantities varying from a quillful to that of a 
small coffeeonpful. If at any time hereafter additional sounding 
sllould be procured, or specimens of the bottom obtained at variance 
with the data upon which the diagralne were founded, it would be 
easy to insert the necessary corrections. 

The northernmost section of the Atlantic was delineated upon 
the sounding obtained by Captain Sir Leopold YtClintock, during 
hie Hydrographic Survey for a North-about Cable Route in 1860. 
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The section between Ireland and Newfoundland waa almost entirely 
f ie  result of the soundings obtained by Captain Dayman of our 
Rojal Na*, and some of those by Lieutenant Lee, U.S. Nev.  

The eection between France and New York was the reeult of a 
portion of some of Captain Dayman's sounding, coneiderably added 
thereto by Navigating-Lieutenant V. F. Johnson, R.N., in 1869, when 
we had to complete that section to enable the Telegraph Coutroo- 
*ion Company to submerge a cable from B m t  to New York, ciai the 
Island of St. Pierre. 

The longitudinal section of the Atlantio Ocean was entirely 
based on the admirable series of soundin@ obtained by Captain 
Shortland, of H.M.S. Hydra, when on her voyage home from the 
Cape of Good Hope in 1868. The line of that motion was k t  
nnderetood by referring to the Admiralty chart, on which the traok 
of the Hydra is delineated. Thanke to the valuable deep-sea aonnd- 
+, and the specimens of the bottom which were nearly in all 
cams obtained by Captain Shortland, we have a fair representation 
of the form of the \bed of the two Atlantic Orsans in a north and 
south direction. 

The three crow mt iom between Europe and America showed tht 
the maximum depth in no case amounta to 3000 fathoms, or 18,000 
feet, and the greatest depth i in about the 42' W. long., where 
2760 fathoms were obtained by Lieutenant Johnson, and about 300 
miles north of i t  it was still 2400 fathoms deep ; and Sir Leopold 
M'Clintook, 450 miles further north, and a little to the weatward, 

found a depth of 2000 fathoms in the valley of Davis' Straits 
and Baffin's Bay. 

This might be called the Weatem valley of the Atlantic. It waa 
possible that a little further sonth than them c m  sectione of the 
Atlantic, and in the direction of the Gulf Stream, deeper water might 
yet be found between the Bermudas and the American shore; but, 
ae in the whole range of sounding obtained by Captain Shortland 
throughout both Atlantice between 50' N. lat. and 35' 8. 1st the 

depC'.waa only 2900 fathoms, Captain Osborn did not 
think h t ,  even :in that westam valley of the Atlantic, depths 
exceeding 3000 fathoms, or 18,000 feet, are likely to exist. 

The theory of the force and volume of the Gulf Stream, which 
Manry ingeniously enunciated aa likely to gouge out of the earth'e 
c-t an extraordinarily deep trough, has not been verified by sound- 
inge round the edge of the Newfoundland Bank ; and had the Gulf 
Stream the force which he and others supposed down to m y  great 
depth, we should not have succeeded in 1869 in laying A cable acroae 
it without a great loas of slack cable by the ourrent acting upon it. 



It is worthy of remark, that the verification of the form of the 
bottom and the depths obtained by hydrographers is maifly due to 
submarine telegraphy, for the cable as it is submerged rune over a 
dynamometer calculated to indicate the strain of the cable running 
out at a certain speed at the depths shown in the chart. If, there- 
fore, the cable-laying ship on the surface of the sea were to traverse 
some extraordinary depth which the lead had miased, or the cable 
be subjected to eome unknown force occasioned by a rapid current, 
the dynamometer would immediately indicate i t ;  but, in the three 
cables which have been successfully submerged soroes the Atlantic, 
the strain on the dynamometer has, in all cases, agreed admirably 
with that due to the depth shown on the charts. 

The contour of the North Atlantic Basin may, the author mid, 
be conaidered as accurately delineated by these eections, and repre- 
sents two great valleys, separated by an intervening range, which 
he traced from let. 40° N. as far as Iceland, in 64 NO., or for a distance 
of about 1440 miles. 

The eaetern valley extends in width from lo0 to 30' w. long., 
and the western valley from 30" to about 50" w. long. 
Each of these valleys is, therefore, abont 20°, or 800 miles* in 

width. The depth of the eastern valley has a mean of about 12,000 
to 13,000 feet below the level of the see, or rather leas in depth than 
Monte Rosa,t in -Switzerland, the highest point in Europe, is in 
height above it; and as we a r e  able-by consulting the four 
diagrams-to trace this valley from abont the latitude of the 
Faroes, where i t  narrom very mucl~ and terminatee, down as far 
as the equator, thi~ vast submarine plain may be said to be nearly 
62O, or 3700 miles, in length. I t  may at fht sight appear that a 
valley or plain of such vast extent is unliko anything we know of 
in the world above the waters; but geographers would remember 
that the great plains of North America extend from Texae east of 
the Booley Mountains, down to the ahores of the Arctic Cirole, and 
that the aggregate length of the pampaa and llanos of South 
America in no way falla short of this submarille Atlantic valley. 

The weetern valley of the Atlantio has a maximum depth of 
16,800 feet, or four times more below the level of the sea than 
the highest point of the Apalachian or Atlantic mountain system, 
in America, rises above it 
This valley we are able, thanke to hydrographic eonndings, to 

trace from the latitude of the Azores as far as Greenland, where it 

of longitude in thh latitnde are about 40 miler each. 
16,174 feet rbove nea-level 
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bifnrcatee, the deeper portion of it pointing atill northward up  
Baffin's Bay; and down ita double valley pours that Arctic c m n t  
(laden with ioe-field and iceberg) which plays so important a part, 
in the circulation of the waters of the Atlantic. 

The submarine ridge, which divides these two valleys in abont 
30" w. long., 8p~0arS to be of singular uniformity of height, or 
rather of depth, from the surface, having only 1600 fathom, or 
9600 feet, water on its c d ,  between the h r e e  and the latitude of 
the Hebridee, where it rises gradually, and culminates above water 
in Iceland with the volaano of Hecla and ita geysera 

How far south of the bo res  this ridge extends, it is impoeeible 
yet to say; but, looking to ita undoubted volcanic character in 
Iceland. and the Azores, it seems probable that we shall eventually 
trace ita oonnexion in a south-weat dhction with that vaclt vol- 
canic area embraced by the dormant and aotive volcanoes of the 
Weet Indiee, the CorecoPe, and Guatemala, and of which the Carib- 
bean Sea eeems to be the crater. 

The eastern Atlantic valley, which was represented longitudin- 
ally in one of the diagrams, extenda as far south as the equator, 
bving  upon ita westem side the Azom ridge before referred to, 
and on ita eastern Bide the gradual dope upwards of the founda- 
tiom of the European and African continents, with the lofty peaks of 
Madeira, Teneriffe, and the Cape de Verde projected from them. 

At the equator a rooky ridge occur%, probably of volcanio cha- 
mter ,  on whiah rest the solitary peah of Bt. Paul's Bock, Fernando 
de Noronha, aod Ascension. And this ridge serves, as i t  were, ta 
-k the separation of the North Atlantio Basin from that of the 
&nth. Ita length may be roughly estimated at about 3600 miles in 
r, north and sonth M o n ,  with a mean depth of water in i t  of 
1300 hthoma 

From the equator, C a p h  Shortland's sounding0 prove that the 
bottom of the Sooth Atlantic deepens gradually until, in about 20° 
a. lat., its depth is again 2800 fethoms, or exactly the same as the 
maximum oceanic depth yet obtained in the Weatern Valley of the 
North Atlantic. Whether this remarkable ooincidence points to 
the b t  that the Oaeenio deptle in the eouthern hemisphere will be 
found not to exoeed thorn of the north, it. would be premature yet to 
my, but the day ia not far distant when a line of soundinge will be 
o W e d  fiom the American continent across the &nth Atlantic 
and Indian Oceans to Australia, plaoing that question beyond all 
doubt. 

The Seotion of the bed of the Mediterranean Sea between 
Gibraltar and Alexandria ia based on soundings obtained by Captain 



32 BED OF THE ATLANTIC AND INDIAN OCEANS, [Nov. 29, 1870. 

Spratt, R.N., Captain Nareri, m., and a few furnished by the French 
Hydrographic Department. 

I t  will be seen that this sea iR divided into two basins or valleys 
by lofty block of land, probably of volcanic origin, lying between 
lo0 and 15' E. long., having only a maximum depth of from 200 to 
300 fathoms of water on top of i t ;  and out of i h  crest projeota 
Sicily, with the active volkno Mount Etna, and numerous islands 
and shoale, such as Nalta, Pantellaria, Skerki Rocks, kc. 

The Western basin from this Central Submarine Range, until 
the Straits of Gibraltar are approached, is singularly level, averag- 
ing from 1400 to 1500 fathoms, or 8700 feet below the level of the 
sea, and covered with soft mud or ooze. 

The Eastern basin, between Malta and Alexandria, is lese uniform, 
the bottom being undulating, and ranging from 2150 fathoms to 
oe little as 1100 fathoms; but the bottom, throughout the deep 
part of thie valley, consists of mud, similar to that found in the 
Western valley. These two Meditemnean basins are, as the gtw 
grapher must be aware, of very irregular shape-the maximum 
length of the eastern one extending from Malta to the shores of 
Syria, south of Crete and Cyprus, and the western basin having s 
long deep-water valley, extending north and south from Algiers to 
Toulon. In  the Western basin a scientific expedition, under the 
auspices of the Royal Society, has been at work in Her Majesty's 
Ship Porcupine during t,he past summer, and there is reason to 
hope that the results will be aa valuable to dl interested in 
the progress of the physical geography of the sea as their previous 
explorations in the Atlsntio are likely to be. I t  is worthy of 
remark, that in both these basins the shores are for the most part 
rocky or coral when within a depth of 200 or 300 fathoms; but 
that, despite of the near proximity of volcanoes like Etna,  Strom- 
boli, and Vesuvius, no volcanic disturbance has taken place in 
either of these valleys over a period of tell years sufficient to disturb 
so sensitive a test as a submarine cable. 

I t  will be observed, in these delineations of the bottom of the 
Atlsntio Ocean and Mediterranean Sea, that there is a great absence 
of anything like abrupt depths or sharp outlines, that the contour 
is soft and rounded, and that there is a remarkable absence, for so 
vast an area, of bare rock.. This remark will be found to be appli- 
cable to all the sections of the deep sea: the author owned that 
he was not prepared for it, and that it was only after the expe- 
rience of ten years that he accepted it. His first idea of the bottom 
of the sea was, perhap, the same ae that of a good many other 
geo,pphenr, viz., that we should find the crust of the earth under- 
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neath the element called water very much what we knew it to be 
under the element called atmosphere. 

On a superficial view of the subject i t  was natural to suppose 
that if the earth.above water was marked by abrupt mountain- 
ranges, steep table-lande, with deep valleys, clefts, cataracts, caiions 
or q d r a d a a ,  that the crust of the earth even under the ocean would 
resemble i t  ; but this he felt almost convinced is an erroneous theory, 
and that the bed of the ocean i not subjected to the wearing force8 
which occasion all these phenomena on the earth proper. Hc doubted 
much whether the currents of the ocean extend to any very great 
depth. Indeed the experience of all our cable-laying expeditions, 
which are now pretty numerous, as may be seen by reference to the 
accompanying charts, go to prove that though there may be-and 
there is no doubGa healthy circulation going on in all depths, even 
the most profound, that there is an absence of those mighty streams 
which, did they exist, would plough up and co~~stantly change the 
form of the bottom of the sca, in the same way that water and atmo- 
~phtrre combined act upon that portion of the crust of the earth 
which is above the great waters. 

In fact, if the waters were removed to-mol~ow from t.he bed of 
the Atlantic, it wo~ild much resemble those comparatively level 
regions known to us, auch as the Desert of Sahara, the Prairies of 
h-orth America, or the Pampas of the South; and t h y  likewise 
were once, in all probability, the botto~ns of ancient oceans. 

The author remarked, in regard to the oceans and seas of tho 
western hemisphere, how little variety there was in the nature of 
the bottom where the depth ranges from GOO0 to 18,00O'feet, and 
how rarely (so far as hydrographic surveys have gone) the rock 
crops through the submarine surface. \\'hen the first line of 
soundings were obtained between Newfoundland and Ireland, and 
stony bottom was only: recorded in one spot, 33' w., hydrogra- 
phers and engineers were so struck with the fact, and of the 
extraordinary advantages i t  offered as a soft bed on which to 
lay submarine cables, that it was denominated " The Telegraphic 
Plateau ;" but subsequent explorations prove this characteristic to 
be by no means confined to one place, but to be general throughout 
the whole area of the deep ocean. I n  fact we had here another 
proof of the sound geological deduction t.hat there is a constant 
accumulation, on the deep-sea bottom, of tho ddbrie of successive 
generations of organic life, pervading all its depths and all its 
varied climatos. Where on these sections the hydrographer marks 
ooze, soft mud, and fine shells, the geologist and xlatuirrlist recog- 
nise the great processes of nature where the remains of organic 
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life, with which the ocean teems, are forming strata of limestone 
and chalk, the basis which, acted upon by heat and pressure from 
volcanic cause% form the marble and calcareous rocb  of the earth 
above water. 

Before pawing to the consideration of the waters in the Emtern 
Hemisphere, Captain Osborn pointed to two spots on the ocean-bed 
of the Atlantic, which were already invested with historical interest. 
The one where, from a depth of 1667 fathoms of water, the telegraph 
cable, which was lost in 1866, ww recovered on the 2nd September, 
1866, spliced, and eventually connected with h'ewfoundland ; and 
the other in 90" long., and 2000 fathoms water, where the French 
cable had suddenly to be cut, and allowed to descend to the bottom, 
and yet was recovered within forty-eight hours : two feats, of which 
the sailor and engineer may justly be proud, and which English 
talegraphceble manufacturers may claim as unparalleled achieve- 
ments. 

He then ~assed to a consideration of the sections of the Indian 
Ocean no& of the equator. Thanks to the admirable surveys of 
Captain Bullock, in H.M.S. Serpent ; Captain Stortland, in H.M.S. 
Hydra ; Captain Pullen, in H.M.S. Cyelopps ; and the verification of 
the two last by Captain Halpin, of the Mercantile Marine, whilst 
employed by the Telegraph Construction and Maintenanre Company 
this year, in laying a cable 3600 miles long, from Bombay to Aden 
and Suez, we had now very accurate sections of the bean from the 
Malay Peninsula to Hindostan, from Hindostan to the entrance of 
the Red Sea, and thence to Suez. One Section carries us from 
Bombay, down a gentle slope of about 240 miles in length, with a 
depth increasing from 28 to 1900 fathoms water, where the extreme 
level of the bottom of that ocean is re&cked, and i t  then extends 
with singular uniformity with a soft muddy bottom, never exceeding 
2200 fathoms in depth, for 14 degrees of longitude, or 840 miles, until 
we approach what may be considered as the upward slope of the 
African continent, forming a basin singularly resembling the great 
valleys of the Atlantic bed, both in contour and extent. 

The Section of the Red Sea between Aden and Suez was very 
different in character. I t  represented a series of submarine hills of 
rounded outline, but it will be oh rved  that that outline (which 
of coume is the centre of the sea) is everywhere covered with silt, 
mud, and sand,-the latter characteristic naturally arising from the 
vast quantity of sand thrown into the Red Sea by the winds blowing 
over the deserts of Africa and Arabia, which eventually settle to 
the bottom; and Professor Huxley told the author that in exa- 
mining with the microscope the h e  mud which Captain Shortland's 
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soundings brought up over the area between Africa and India, this 
fine sand, in smaller or greater quantities, wss the only distinctive 
featnre between the ooze of the bottom of the Indian Ocean and that 
of the Atlantic. 

Apart from the depth of water, contour of the ocean-bed, and 
nature of the bottom, Captain Shortland procured a beautiful 
seriee of the temperaturea of the aea at various depths between 
Bombay and Aden, showing that on the Bombay bank the eur- 
&xi water ranged from 72' to 78' Fahr., whilst the bottom water - from 73' to 77'. Coming off this bank the surface water, 
75O, was found gradually diminishing to  50' at 500 fathoms, 42O at 
1000 fathoms, and then rapidly descending, until, after reaching a 
depth of 1700 fathoms, the temperature was nearly constant at  
336' Fahr. This wes a most interesting fact, because the Mosam- 
biqne Gulf-stream, which that officer sounded across, carries with 
it a volume of warm water, equal in temperature to that of the 
Atlantic Gulf-stream ; and as the warm water of the Moaambiqne 
stream did not appear to extend downwards below 100 fathoms, we 
might safely infer that, when the Atlantio Gulf-stream is similarly 
sounded and tested, we shall not find its depths or volume verti- 
cally eo great as had sometimes been suggeeted. 

So level was the bottom of the Indian Ocean, and so accurate were 
the depths on our charts, that Captain Halpin assured the author 
that when he was laying the Indian cable, he could, had he not been 

. stringently forbidden to go faster ,than five knots an hour, have 
safely laid it running the &eat Eaatem at  a much greater speed. 

Turning from this portion of the Indian Ocean to that on the 
eastam side of the Indian Peninsula, another basin, or submarine 
valley, was found, singularly resembling the one above alluded 
to ; for 11 degrees, or 660 miles of longitude, the depths again range 
from 1000 at the sides, to 2280 fathoms in the centre, with a 
eimilar bottom of clay and ooze, and a gradual ascent on the east 
to the shoulder of a ridge, which no doubt extends north and 
south in the Bay of Bengal, from the crest of which project up- 
wards the Nicobar and Andaman Isles.' There is then a slight 
fall, until the entrance of the Straits of Mdacca is approached, 
when we come on a plateau with only 30 or 40 fathoms of water, 
which extends eastward through the Straits of Malacca, as far as 
Borneo on one side, and Cochin China on the other. 

To this eastern Indian Valley the aame remarks are applicable 
as to the matern Indian one, and, indeed, to the generd features 
of the Atlantio bed. Aoross i t  a submarine cable is now being 
laid, which will bring China, the Eastern Archipelago, and the 

D 2 



36 BED OF THE ATLANTIC AND INDIAN OCEANS, [Nov. 29, 1876. 

Dutch possessions into as rapid and certain communication with us 
as we have to-day with India, Egypt, and the United States. 

The author did not propose to dwell on other interesting phy- 
sical facta revealed by the labours of the gallant officers and men 
of science who worked out these important surveys, beyond stating 
that, in profound depths of the Atlantic and Indian oceans, a 
temperature ranging from 3 3 O  to 35' Fahr. i s  everywhere found, 
showing that at the bottom of the ocean a uniform climate exists, 
so that there is little doubt that throughout all that sub-oceanic 
region organic life to some extent is to be met with ; and he, 
having seen all forms of animal life abundant and living in the  
darkness and rigorous climate of our Northern Pole, could not but 
cordially agree with the suggestion of Messrs. Carpenter, JeSeys, 
and Thomson, in their treatise on 'Scientific Exploration of the  
Deep Sea ' that there is light as well as life in the most profound 
abyss, and that possibly the phosphorescence which the sailor and 
the naturalist have everywhere remarked in connection with the 
inhabitants of the ocean, serves-in regard to their obtaining a 
supply of food, the great object of animal life-to pelform the 
fnndion at the bottom of the sea which light renders us on the 
eerth above the water. 

Taking a general view of the diagrams, he had endeavoured, 
aided by his friend Mr. Bedwell, R.N., to submit to the Society 
accurate sectionn of those portions of the ocean in the Eastern and 
Western hemiaphereti which have been sounded ; and he thougl~t 
we might safely infer that the general features of the rest of the 
Indian and Atlantic oceans would be found, when explored, not 
very dkimilar. 

The Pacific Ocean will, before long, be sounded across from 
California to Japan, and from the Sandwich Isles to Australia. 
A few soundings have already been obtained in the North Pacific, 
and that great ocean ie nowhere found to be 3000 fathoms in depth, 
showing, as had already been said, that we may now feel pretty sure 
of having the maxi mu^ depth of all deep oceans. Whether the 
Polar areas, either of the north or south, will ever be sounded and 
surveyed in our time, is a question ; hit, seeing how steadily and 
constantly our knowledge of the physical geography of the sea is 
progressing, i t  wonld be wrong indeed not to believe that before 
many years the icy barrier of the Arctic zones wonld have to yield 
up ite mysteries to the enterprise and energy of our seamen and 
men of science. 

Captain Osborn, in conclusion, bore testimony to the valuable 
services rendered by the Hydrographic Department of the Admi- 
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ralty to t h e  progress made within t h e  last few years in deep-sea 
soundings. 

There  is n o  doubt  tha t  t h e  surveyors of the Unitcd States' Xavy 
took the lead, under t h e  inspiration of Captain Maury, i n  this re- 
march  ; and t o  Lieutenant Brooke's ingenious invention, whereby 
t h e  weight could be detached after the l ine  struck the bottom i n  
great d e p t h ,  is mainly due t.he success with which that  branch 
of hydrography has been recently pursued, for it was not  unt i l  t h e  
surveyor could recover a l l  the  line payed out, and  bring to t h e  sur- 
frrce a specinleu of the  bottom reached, t h a t  deep-sea soundings 
m n l d  be considered reliable, and all previous attempts were simply 
tentative. 

T h e  da ta  upon which t h e  diagrams had been p r e p r e d ,  Capt. 
Osborn said, were  to be found on  the respective sheets of t h e  
Admiral ty  Charts, and  it was only just to his distinguished friend, 
Admiral  George H. Richards, the  Hydrographer of the Admiralty, 
to point  out how deeply indebted men of science, sailors, and  t h e  
public generally, were to h im for t h e  marked progress made since 
h e  has held tha t  office, to the extension of deep-sea soundings, and 
t h e  collection of other valuable data, without which i t  would have 
been impossible to  place these charts of t h e  bottom of the ocean 
before the meeting, or for Submarine Telegraphy to have succeeded 
i n  bringing the  uttermost parta of the  ear th together, as it has 
done in our  time. 

T h e  paper \oil1 be printed entire, wi th  diagrams, i n  the  ' Journal,' 
pol. xli. 

Profeseor H U ~ Y  mid the facts which had been laid beiom tho Society 
were extremely interesting to several classes of men of science. They were 
so, ti&, to the physical geographer, and next to the naturalist pure and simple. 
No doubt it was of immense importance to get at the real facts of the wn- 
6,mtion of the sea-bottom, about which physical geo,pphers had at various 
timea held such very different opinions. The statement of facts which Capt. 
Osbom had so clearly and vividly laid before them with regnrd to the nature of 
the tm-bottom confirmed entirely the im ressions which had been orginally 
derived from the survey of the Atlantic &d, and showed that it was any- 
thing but that scoured, grooved and gulfy kind of surface which it  had com- 
monly been supposed to be. He could not, however, agree with Captain 
Osbom with regard to the great difference which he supposed to exist between 
the bottom of the sea and the surface of the land. No doubt the difference 
was gnat  if the surface was looked at  on a small scale, and if they only took 
into consideration depths of not more than a few hundred feet, because the 
great agents of denudation of dry land-falling water, rain, and r i v e e h a d  
no effcct upon the sea-bottom, and therefore on that bottom the scooping and 
scouring effects of those agents wem not pduced. He tholight, however, 
the difference ceased with the minor details of the surfnce. If some of the 
&ions of the surface of Britain, the work of the Gmlogical Survey, had been 
hung up side by side with Captain Osborn's diagrams, it  would at  once havo 
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been rpanifest that, viewed upon a great sale, there was exceedingly little dif- 
ference between the general wnfigwation of the land and that of the sea- 
bottom. The notion of what a general section of Great Britain from east to 
west would be, might easily be obtained by considering such a section extending 
through Snowdon. Taking the horizontal length of the section a t  about 200 
milee, the height of that mountain would be less than one two-hundredth . of the length of the surface above the sea-level and, if a diagram representing 
the section were six inches high, it would have to be one hundred feet long 
to represent on a true scale the surface of England ; and then the inequalities 

I 

1 of the surface wonld not. appear more wnspicuous than those of the Atlantic 
bed on a similar scale. The steepest declivity would probably not be more 
than 30°. In the Bame way, if a section on a true scsle were taken of one 
of the most rugged regions in the world, such as the Himalaya, the sudden 
variations wonld not appear greater than on the diagrams of the sea-bottom. 
Theae remarks referred entirely to the great features of the surface, and did not 
take into account those divemities which were caused by the gnawing action 
of rains and rivers, such as the caiions of the River Colorado. In the sea any 
such diversities would be smoothed off by the waves, and subsequently filled 

by the material accumulating on the bottom. Another consideration, 
%ch wonld show that the difference between the surface of the land and the 
bottom of the sea could not be very greht, was that the bed of the sea was 
once a land-surface, subjected to the same agency as the present land. 
With regard to the Natural History aspect of the paper, i t  was a remark- 
able circumstance thnt the specimens which he had examined of the deposit 
found by Captain Shortland at  the mouth of the Iied Sea were composed 
of very fine sand and great quantities of the organic substance he had 
named Bathybiua ; besides theae there was hardly any thing else, except broken 
remains of Cflobigerim. The Bathybircs formed a living scum or film on the 
-bed, extending over thousands l l p n  thousands of square miles : evidence 
of its existence had been found throughout the whole north and south 
Atlantic and wherever the Indian Ocean hadbeen surveyed, so that it probably 
forms one continuous scum of living matter girding the whole surface of the 
earth. T b i  ovinion had been confirmed in all its essential details bv Pro- 
fessor Haeclie1,kho has published an admirablc account of specimens ob"tained 
by him. These investigations had caused on all sidea a most extraordinam 
activity among naturalib and palsaontologists; and Dr. Giimbel, of ~ienn; 
had informed him that he had found some of the most characteristic organisms 
of the deep sea-viz. coccolitha and coccospheres-in all the superficial and 
shallow-water depsite, and even in the littoral deposits of various seas; 
so that these wonderful things, the nature of ~ h i c h  was not atpresent known, 
must not be regarded as confined to the great depths of the ocean, but as ex- 
isting in all p r t a  of the ocean, deep and shallow. A still more remarkable 
fact was that Dr. Giimbel had discovered the remains of these same cocco- 
liths throughout the whole series of sedimentary strata-thus confirming 
the view previously entertained by geologists of the conditions under 
which them stratified rocks had been formed. Thie result was one of the 
most important which had been obtained by Paleontologists for Illany a 
day. Another problem connected with the eubject of the paper was the 
question of how theae things lived at  those great depths. He did not agree 
with the hypothesis that their own phosphorescence served them in the place 
of light. Such a doctrine wae simply that of perpetual motion in a hew ahape ; 
because the light supplied to plants was a particular form of motion, con- 
verted by them to other shape, and it  was evident that a living thing wuld 
not very well throw out the motion which was to be converted into other forms 
for its own purjxwa over agnin. But it had been forgotten, in the discussions 
upon thin subject, that there was a lnrge group of organisma belonging to the 
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,goup of the Fungi which did not need light at all. He saw nothing to prevent 
organisms of low character from developing themselves in any quanfity at 
the bottom of the sea. He therefore thought the biologics1 difiiculty did not 
exiat. The British Government was often loudly assailed for its apparent 
insensibility to the claims of science, and quite recently most undeserved attacke 
had been made upon the Government for supposed neglect of wientific interest 
in a matter in which no neglect had been shown; but it  was evident that, 
with w a r d  to the investigations of the deepsea bottom, the o5cials of the 
Government, and especially the Hydro,ppher to the Admiralty, had proved 
that they were quite sensible to the claims of science. 

Mr. GMTN JEFFREYE mid that marine conditions, of course, differed from 
those of land; the former tending to an increate, the latter to a decrease. 
When it was stated that the bed of the North Atlantic was very level and 
even, it  ought to be remembered that the-data were obtained from soundings 
at  intervals of fully 60 miles apart, and therefore the charts founded on those 
data could not be regarded as giving an exact representation of the bottom. 
FIis own experience in the Porcupine convinced him that there were conaider- 
able inequalities in the bed of the h'orth Atlantic. In the last expedition 
which he conducted, the depth:ascertained by sounding and dredging varied 
from 1095 fathoms to 740 fathoms within a quarter of a mile. This, of course, 
showed a great inequality; and, no'doubt, further explorations would lead to 
similar conclusions. The nature of the sea-bottom was not exact y what 
it  was generally supposed to be. The sounding-machine only broug b t up a 
very small sample of the bottom; and he believed that gravel was depo- 
sited over a very large area of the North Atlantic bed. Gravel and hard 
materials were to be found throughout the whole extent of the line of the 
Arctic current, which sweeps from the North Pole to temperate, and, perhaps, 
very low latitudes. I t  was important for t h w  engaged in oceanic telegraphy 
to remember that large jagged flints had been brought to the surface from the 
Atlantic bed ; and, if these were in any numbers, the disturbance connected 
with the Arctic current would make them verv dangerous to cables. Organic 
life in the ocean was of a twofold kind, consitking &t only of free-swimking 
animals near the surface. but of hiehlv-ormized animals of considerable size 
at  the greatest depths hitherto exprorid. - ~ a s t  year a kind of cuttle-fish had 
been brought u from between 700 and 800 fathoms ; it was of a kind that 
only inhabits t%e bottom, and furnished with eyes as perfect a8 t h a s  of m a t  
fishes, and, in fact, superior to the eyes of some. Certain mollusca found at  
de ths of 1500 fatlioms had conspicuous eyes ; and somo cruatncea had not 
oury the usual number of eyes, but even two on each side of the head, as in 
the case of the genus Ampelisca. There could be no question that those 
eyes were given for the purpose of finding food and avoiding danger. He 
doubted the existence of phosphorescent light a t  great depths, and knew from 
experience that animals furniehed with eyes had been found in places where 
there was no phosphorescent light. I t  was true that star-fishes, and other 
animals which gave out a phosphorescent light, had been brought up from 
a considerable depth, but one instance was not su5cient to establish such a 
theory. Marine life was also important in connection with oceanic telegraphy. 
When the cable between Spain and Africa was taken up some years ago it  
was found to be perforated by a mollusk (Xylophaga) very much like the 
Teredo. I t  was found at all depths, and no part of the wa was free from its 
ravages. I t  would lodge in a telegraph-cable as well as in a piece of wood. 
I t  was, therefore, necesary that the wire should be covered with some metallic 
substance which would not rust. 

Professor HUXLEY mid that, in a second case, the cable was not perforated 
' 

by the mollusk Mr. Gwyn Jefferys had alluded to, but by a ;much morc 
destructive animal, the little cruataceun Limoria. 
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i 
1 Captsin SHERARD OSBORX, in reply, said that h e  quite agreed with Pro- 

fessor Huxley in thinking the bed of the ocean very like the surface of the 
earth above water, except that the latter was seriously affected by the action 
of f m h  water in the ahape of rain and rivers. As a proof of how level the 
bed of the ocean was, in a broad sense, he mentioned that the cable of 1865, 
lost in the Atlantic, wns not more than two inches in diameter, and the three 
ships that were sent to pick it up hardly ever passed over the p i t i o n  of 
that little thread without hooking it,, although the grapnels swept the bottom 
for more than a hundred miles. This showed that the bottom must he very 
level. To resist the attacks of the perforators he mentioned, the danger was 
known, and guarded against by the interior of the wires which covered the 
cores of all submarine cables, as well as the exterior, being coat+ with a solu- 
tion of pitch and tar, containing large quantities of silica, or flint powder, 
which the experience of the Persian Gulf cables proved to answer all practical 
PurI'mes. 

Third Bfeeting, 13th.December, 1870. 

Sur H. B A R T L E  FRERE,  K.C.B., .VICE-PRESIDENT, i n  t h e  Chair. 

PR~s~x~A~~oa.-&fajor-Genera~ J. d. v. Kirkland. 

ELECTIONS.-Samud D a t a  Dymes Eaq. ; Colonel T. G. Glorrer, R.E. ; 
a &fanners & r h ,  E8p. ; Captain L. w. h y 8 t u f f ;  Edwmd Master- 

! man, Eaq., Jun . ;  Don Pompeio Moneta (Chief Engineer Argentine 
Republic) ; Chazlea Pannel, Eaq.; Alfied sd)inson, Esq.; George 

; 
Sandford, Esp. ; T. Scobell, Esq. ; C. A. windealer, E8q. 

Acc~ssroas TO THE LIBRARY FROM KOVEMBER 2 9 ~ ~  TO DECEMBER 1 3 ~ a ,  
1870.-a T h e  Pelew Islands, 1803.' B y  H. Wilson. Donor A. G. 
Findlay, Esq. ' T h e  Recovery of Jerusalem.' B y  Capt. Warren  
and  Capt. Wilson, R.E. Introduction by Dr. Stanley. Edi ted b y  
\V. Morrison, 1871. Donors, Executive Committee of the  Palestine 
Exploration Fund. 'h'ew Tracks i n  R'orth America.' B y  W. A. 
Bell. 2nd Edition, 1870. Donor t h e  author. 'Voyage dans 
la Peninsule k a b i q u e  d u  Sinai, LC.' P a r  Lot t in  d e  Laval. 
Paris, 1855-1859. Purchased. ' T o u r  i n  Kormandy.' B y  H. 
Gally Knight,  1841. Purchased. ' Gcographim e t  Hydrographioe 
reformah! B y  J. B. Riccioli. Vcnetiis, 1672. Purchased. 
' Voyage t o  t h e  h'orth-\.Vest Coast of America, 1789.' B y  J. 
Neares. Purchased. ' Jloscow t o  Constantinople i n  1817,1818.' B y  
Macmichael and Legh. Purchased. 'Visi ts  to Loochoo, Japan,  
and China, 1856.' By A. L. Halloran. Purchased. 

A c c ~ r o s e  TO THE MAP-BOOM SINCE TIIN LAST MEETING, XOVEMBER 
2 9 ~ ~ .  1870.-Maps of the  Seat of War, on a large scale. B y  E. 
Stanfold, F.R.G.~ Sheeta Xos. 9, 10, and  11. Presented by t h e  
author. Johnston's W a r  Register. Shcct 9, br inging t h e  W a r  
nowti u p  to December 10th. 1870. Presented b y  t h e  Author. 
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The CHAI~YAX announced that a letter had been received, published iu a 
Florence newspaper, from the Chevalier Cristoforo Negri, the originator and 
President of the Royal Geogmphical Society of Italy, expressing the extreme 
regret of that Society on hearing of Sir Roderick's illness. This Society had 
only been in existence about four or five years, and had at the present time 
1215 members. 

The following Paper was then read :- 

A Year in Patagonia. Ey Lieutenant G. C. MUSTERS, R.N. 

THE author having planned a journey through Patagonia, left 
Punta Arena, in the Stlaits of Magellan, on the 19th April, 1869. 
His party consisted of Lieutenant Gallegos, four soldiers, himself, 
and guide. Having followed the coast-line for a few leagues, they 
emerged from the forest, and passing the Rio Chaunco, entered on 
the Pampas, where the first thing they experienced was a bitter 
oold wind from the west. They encamped the first night on the 
banks of a large lagoon abounding in wild fowl, and slept com- 
fortably in the tent, although the frost was sharp outside. Next 
morning they crossed the '& Cabecera del Mar," a wide inlet running 
inland some leagues from Peckett Harbour., n'cxt day they entered 
a valley of considerable extent, about twenty miles long, bordered 
o n  the western side by the cliff-like slope of the high pampa, 
called the " Barranca of San Gregorio," and on the east by a range 
of low hills. About midday they emerged from the northern end 
of the valley, and came into a different country, open and undu- 
lating. After a few more hours' riding in the direction of a peaked 
hill, lying about s.s.E., they came to the verge of a deep caiion 
running nearly east and west. A descent of about 200 feet brought 
them to the banks of a small but deep stream, without trees, but 
affording plenty of pasture. Here they encamped for the night. 
Lieutenant Musters was assured by ''Aria," the guide, that this 
caiion extends from the Cordillera to the sea, but runa in a tortuous 
course. Resuming their route, they headed in the direction of e 
range of peaked hills. Their appearance was decidedly volcanic; 
the rocks being tumbled one upon another in wild confusion, 
assuming in many cases strange fantastic shapes. 

Next day they arrived at  the valley of the Rio Gallegos, the 
descent to which is in the form of two successive benches or plains, 
a mile and a half in width, with a descent of fifty feet, the river 
flowing in a broad bed below the second bench. This river attains 
its greatest height in the months of August and September, when it 
is impasable except by swimming. 

Two days afterwards they crossed the river; the Indian guide 
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had absented himself for some time, as i t  turned out, for the purpose 
of lighting a signal-fire, and suddenly numerous Indians galloped up. 
Lieutenant Gallegos made them a present of charqui and biwuit ; 
the Caciques forming their men into a semicircle to receive the 
present. They were all fine-looking men; more than one of them 
standing over six feet, and one being at  least six feet four inches. 
The broad chesta and the muscular development of their arms . 
struck Lieutenant Nusters particularly. 

On the 25th, after riding several hours over a particularly barren 
and desolate pampa, the Rio Santa Cruz suddenly came into view. 
The sterile nature of this pampa, bordering t.he river, curiously 
resembled that of the Travbsia, on the south side of the Rio Negro. 
They reached the valley by a descent of perhaps 400 feet, and 
about 7.30 P.M. arrived opposite the island of Pabon (marked in 
Rtzroy's charta as " Middle Island "), where the settlement owned 
by Don Luiz Piedra Buena is situated. After a little trouble in 
crossing the ford, occasioned by the tide rising rapidly, and almost 
rendering it necessary to swim their horses, they were most kindly 
received by Mr. William Clarke, the manager of the establishment. 

Lieut. Musters determined now to accept the hospitality offered 
him in Santa Cruz, and start, with the Indians, in August, on a land 
journey through Patagonia to the mouth of the Rio Negro, and 
employ the interim in learning their language, manner of hunting, 
&., &c. 

During the month of July the weather was intensely cold, the 
southern channel of the river being frozen over and the northern 
branch covered with flwting ice. 

In the beginning of Au@ the weather became milder ; and on 
the 12th, after two or three elight delays, Lieut Mustera with the 
Indians marched 10 leagues up tho valley of the Rio Chico. Most of 
them marched again the next day, with Casimiro, to join another 
psrty under the leadership of the petty chief Camillo. The united 
party, as finally formed, consisted of seventeen able-bodied men, 
eight or nine belonging to the southern Tehuelches, and the 
remainder to the northern tribe. The party was under the imme- 
diate command of Orkeke and Casimiro, who was really the head 
chief, having been invested with the command by the Bnenos 
Ayrean Government. There were, besidea the men, a good many 
women and children. 811 these people were housed in five toldos, 
with their fronta looking to the east on account of the prevalent 
westerly winds. The toldo has been complotely described by 
Fitzroy, but a sketch of one may not be unacceptable to those 
unacquainted with it 
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It is simply and speedily constructed. A row of forked posts, 
about 3 feet high, are driven into the grolind, and a ridge-pole laid 
across ; in front of these, at a distance of about 6 feet, a second row, 
5 feet high, with a ridge-pole ; and at the same distance from these 
a third row, 6 feet high, are fixed. A covering, made of from forty 
to fifty full-grown guanaco-skins, smeared with a mixture of grease 
and red ochre, is drawn over from the rear and secured by thongs 
to the front poles. Hide curtains, fastened between the inner poles, 
partition off the sleeping-places, and the baggage piled round the 
sidee excludes the cold blast. In bad weather an additional covering 
iR secured to the front and brought down over an extra row of 
ahort poles, makbg all snug. 

The duty of pitching and striking the toldo, as well as of loading 
the string and polas on the horses, devolves on the women, who 
ahow p t  strength and dexterity in the work. 

The order of march was as follows :Shor t ly  after daylight the 
cacique came out of his toldo and delivered an oration, explaining 
the direction of the march and the programme for the day. After 
he had finished hie oration, the boys and young men fetched up and 
lassoed the horsea On their arrival, the women struck the toldos, 
loaded the horses, and, when they were ready, moved off in single 
file ; the men drove the spare horses for a short time, then handed 
them over to the care of the women and diverged to a neighbouring 
bnah, where a fire was kindled, and the hunt was arranged in the 
following manner. Two men started off, and rode round a certain 
area of muntry, lighting fires to mark their course. They were, 
shortly after, followed by two others, and so on, till only a few were 
left with the cacique ; these spread themselves out in a crescent, 
gradually closed in, and narrowed the circle on a point where those 
h t  started had by this time arrived. The crescent rested on a 
baseline formed by the slowly-proceeding caravan of women, 
children, and baggage-horses. 

The ostriches and gnanacos ran from the advancing party but 
were checked by the poinken,  and, when the circle was well 
closed, were balled on all sides ; two men frequently chasing the 
same animal from different sides. The Indian law of division of 
game wee rather good. The man who balled the ostrich first left i t  
for the other to carry ; it was afterwards divided : the feathers and 
best part belonged to the captor, the remainder to the assistant. 
Of guanaco, the firet took the best part in the same manner ; the 
lungs, heart, and marrow were sometimes eaten raw. 

Aftar the hunting was concluded, all dispersed in groups, made 
fires, cut up the game, cooked, and ate; then, after a smoke, they 



mounted and went to the toldos, which by this time the women 
had pitched and arranged. 

The party made four marches in succession, averaging 8 or 10 
miles each ; then rested for several days in a place where the valley 
of the river was wider and the pasture more abundant. Here the 
attainment of the age of puberty of one of the girls was celebrated 
according to custom. A tent was made of coloured ponchos, in  
which she waa placed ; then mares were slaughtered, and a general 
feast took place. The fete wound up with a dance round the fire 
in  the evening, perfamed by the men only; the dancers' heads 
ornamented with ostrich-plumes, and their bodies with streaks of 
white p in t ,  and with a strap covered with bells reaching from the 
shoulder to the hip. 

They resumed their march up the river, m d  travelled, with occa- 
sional rests, in a W.N.W. direction, till September let, the weather 
still continuing very cold. On that day they first sighted the snow- 
clad Cordillera, about 60 miles distant ; soon after, they crossed the 
Chico, making their way with difficulty through large masses of 
floating ice. One or two of the women were upset, but, happily, 
managed to get safe to the bank. 

After leaving the valley of the Rio Chico, they proceeded north- 
wards by forced marches, following a spur of the Cordillera for 
some days, then crossed it, and encamped in a valley a t  the foot of 
the mountains. Here they stopped some  day^ to rest the horses, 
and afterwards marched for two days through a barren, rocky 
district, intersected by deep ravinee, with precipitous cliffs, the 
feces of some of which showed beds of red ochre, visible a t  a great 
distance. This desert terminated in a hill, called by the Indians 
" God's Hill," from which their traditions state the animals to have 
been diepersed. The view from this was more encouraging : rolling 
plains extended to the northward, and the Cordillera rose like a 
wall on the wastern side. They marched slowly, with frequent 
halts, through thie country,:and streams occurred every few leagues. 
Between the 1st and 5th of October they crossed two streams of 
coneiderable size, and arrived, on the 16th a t  the wooded banks 
of a river called by the Indians " Sengel." 

On the 3rd of h'ovember, they joined the main body of the Indiana 
oocnpying about forty toldos, situated in a beautifully watered valley, 
called " Henno." A day or two afterwards another party, composed 
of Pampas and Tehuelchea, arrived from the direction of the Chupat 
Welsh colony, and were received in due form. 

The ceremony of welcome wes as follows :-Both parties, mounted 
on their best horses, form into line with their arms in their hands. 
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The chiefs ride up and down the line, haranguing, while the men 
halloo in a peculiar manner, uttering " Wap wap" at intervals. A 
messenger or hostage, usually a son or some near relation of the 
chief, then goes over from each party ; the new comers then advance, 
form into columns of threes, and ride round the other party, firing 
guns and revolvers, shouting, and brandishing their arme. After 
going two or three times round, at  full speed, they charge out as if 
attacking an enemy ; then form into line. while the other party go 
through the same manceuvres. After this the chiefs advance, md 
shake hanb, each in turn, expressing their welcome, with the utmost 
formality. 

They remained in Henno about a fortnight, resting their horses, 
and then marched to a place a few leagues west, called " Chiri," 
from a hush which grows in large quantities on the hanks of the 
stream ; the leaves resemble those of the blackthorn, and it bears a 
currant-like fruit. After making several hunts in the surrounding 
country, they divided into different' parties to chase the young 
gnanaco. Lieut. Musters' division went to the west, and remained 
until December in the plains, close to the foot of the Cordillern, 
during which time they killed large quantities of guanaco. 

On the 11th December the author accompanied Orkeke, who, with 
two toldos, marched straight for the mountains. Their route led 
through a country devoid of large streams ; they passed through 
several of the basin-like valleys, which Darwin describes as occur- 
ring on the western side of the Cordillera. Tho surface consisted 
of a thick yellowish clay, with, occasionally, beds of stone of con- 
siderable size. One valley was at  least 20 miles in diameter, lying 
about 50 feet below the Eastern Pampa ; they exactly resemble the 
dry beds of huge ponds or lakes. 

They at last arrived at a beautifully-wooded park-like country, 
where they remained some days hunting, with varying success. 
On one occasion, the author killed one of a species of red-deer; also 
a large fox, resembling the Falkland Island breed. 

On the 25th December they made a n  excursion into the Cor- 
dillera, the object being to hunt wild cattle. They traversed a 
gradually rising grassy plain between the mountains, a t  last reach- 
ing the watershed from which streams, fed by springs and mountain 
rivulets, flowed eastward and westward ; from this point the defile 
closed in. They travelled about 50 miles westward, keeping, as 
well as the cliffs and forests would allow them, in the line of the 
river, and were within about three hours' march of the Pacific, as 
well aa could be judged. They reached a large open plain, free 
from trees, a t  the western npex of which was the confluence of 



46 A YEAR I?? PATAGONIA. [DEc. 13,1870. 

the river they had followed, and another from the south, the two 
together forming a large stream. 

They marched north on the 27th, and shortly afterwards arrived 
a t  " Tekel," the place agreed upon by all the lndians they had met 
with aa a rendezvous, where they remained till the end of January, 
the women being employed in making mantles of the young guanaco- 
a h .  

Their prolonged stay there enabled Lieutenant Musters to study 
all the manners and customs of his Indian friends, who now looked 
on him as one of themselves. I t  would not be amiss to give a ahort 
description of the dress, and some of the habits of these Indians. 

The physique of some of the men is stxikingly good ; their appear- 
ance, as to height and muscular development, had been already 
described. Their dress consists of mantles of guan~co-skins, o m -  
mented in various patter- with paint (a specimen of which Lient. 
Musters exhibited), and chiripas, worn round the loins, made of 
cotton or l i e n  stuffs obtained'from the settlements. Their long hair 

i iB confined with fillets, plaited in a peculiar pattern, of the threads of 
I unravelled cloth ; their boots made of the hide stripped fro~n the leg 
I of a horse, and often secured by a gay-coloured garter. They adorn 
I themselves with white, red, and black paint. Their proper arms are 

l a eingle bola, or bola-perdide, sword, and lance ; to which they 
have recently added guns and revolvers, obtained in the settlements. 
The coats of mail made of cow-hide, thickly studded with metal 
bosses, are becoming disused since the introduction of firearma. 
Their principal wealth consists in horses and accoutrements, skin -- mantles, and arms; they are inveterate gamblers, manufacturing 
their cards out of hide, and staking their possessions on a game at 
primero or panturga, but are scrupulous in discharging their debts 
of honour. They are also very fond of horse-racing. Another 
favonrite amusement is a game of ball, which is played by four or 
five at a time ; the ball is thrown up from under the thigh, and 
stqick with the hand at the adversary, each hit counting so many 

i points. 
The wcrmen are well formed, and, though brown, when young 

pomss very good and ruddy complexions ; though they speedily age 
from work and hardship, for all the heavy household work falls to 
their share. They wear a skin mantle over a loose calico sacque, 
which reach- from the shoulder to the ankle, and, when travelling, 
a girdle ornamentad with blue beads, and boots resembling thok 
of the men, except that the hair is left on. 

Their coarse black hair is plaiied into two long tails, artificially 
lengthened by interweaving beads, and perhaps borrowed hair, and 
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ending in silver pendants. They, as well as the men, daub them- 
selves with red ochre and other paints; their chief ornaments am 
large silver earrings. 

They are married very young, generally at about fourteen or 
fifteen years; but their marriages are always of inclination. If the 
parents make a match contrary to the daughter's will, she refuses 
and ianever compelled to comply with their wiahes. When a youth 
has courted and secured the affections of a damsel, he sends his 
6 e n d  to her parents, and offem so many horses, mares, kc. If 
'hi8 prop& are accepted, on an appointed day the bridegroom, 
accompanied by his friends, goes to the bride's toldo, bringing with 
him the promised presents: they are handed over to the bride's 
father, who, in his turn, presents an equivalent, which, in case of 
a separation, the wife is entitled to take with her. During this 
ceremonial the men shout and the women sing ; then the bride ie 
escorted to the bridegoom's toldo, mares are slaughtered, and a 
general feast held,-the heart, liver, head, back-bone, and tail of 
the animal being take up to the anmmit of an adjacent hill, and. 
left aij an offering to the " Gualychu" or evil spirit. 

Whenever a child falls sick, or receives a hurt which is not 
mortal, mares are killed and a feast held, to which all are welcome. 
Thi~  ie a sort of thank-offering for the hurt or sickneas not having 
proved mortal. 

The Tehuelches have a curious custom of bleeding themselves, 
the object being twofold,--both for health and a propitiatory offering 
to the evil spirit, who is generally believed to lurk outaide at the 
back of the toldo. They ale0 believe in a good spirit; but their 
active religion ia altogether directed to the bad, and they are 
mnch influenced by their doctors or wkrde.  They are very inde- 
pendent, and pay little regard to the authority of the chiefs, which 
depends mnch more on their personal influence and wealth than 
on-hereditary right. 

- 

In their family relations they are remarkable for their affection 
to their wives and children ; and, when not excited, they manifest 
a good-tempered and generous disposition. 

On the 20thof January the party broke up from Tekel, and made 
seventeen marches, crossing numerous streams, feeders of the 
Chupat. Seventy miles' from their starting-point they crossed a con- 
siderable stream coming from the north-west, the nort,hern branch 
of the Chupat River, which the Indians informed Lieut. Musters 
flowed h m  a large lake in the Cordillera. The last five or six 
m a r c h  led them through a very elevated and barren country ; the 
high Pampaa being strewn with aharp stonea, and terminating in 
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steep cliffd, at the bottom of which were grassy plains and water- 
courses. 

On March the 23rd they arrived at Geylum, a large plain well 
watered and with good pasture, lying about 12 leagues east of a large 
lake. They had previously united with two bands of warrior or Man- 
zanas Indians, under the chiefs Quintuhual and Foyel. These 
Indians are shorter in stature than the Tehuelches, are netrrly 
white, and cut their hair in a line with their ears. They are armed 
with lances and are better dressed, wearing coloured ponchos made 
hy their women, who are industrious and good-looking, but dislike 
travelling, reating a long time in the same places. Their proper 
country is north of the Rio Limay ; but these had oome south to 
hunt young guanaco, aiid catch and tame mild cattle in the Cor- 
dillera. With Foyel there mere several Valdivians, who spoke 
good Spanieh. They had been catching cattle, and were possessed 
of a herd numbering over sixty head. They stayed eome time in 
Geylum, waiting for an answer from t,he cacique Cheoeque, the 
chief of Lrrs ~ a i z a n a s .  It at length arrived, 6 all the men and 
some of the women started, leaving a guard to protect and pro- 
vide for the reinaining women and children. Two days' journey 
brought them to the Rio Limay, which they crossed with some diffi- 
culty, the river being very deep and rapid; on arriving on the 
northern bank they were met by the Indians of Ynacayal's tribe, 
who saluted them in the usual manner. They then bivouacked near 
the toldos, and while sitting by the fire Lieut. nlustem received a 
message, summoning him to a particular toldo, where he found an 
old Indian who spoke good Spanish. He invited him to sit down, 
and then told him that an Englishman named Cox " had formerly 
descended the river in a boat, but had been wrecked in the rapids 
about a mile above the ford they had recently crossed; he then 
took refuge amongst the Indians of Ynacayal's tribe, and ultimately 
returned to Valdivia, five days' journey distant. After a delay 
of two days, the united parties proceeded to Laa Manzanas, and 
about 2 P.M. halted in the valley close to, but not in  sight of, the 
toldos of Cheoeque. 

Whilst warming and sheltering themselves aa best they could 
from the pouring lain, a messenger dashed up to say that part of 
Quintuhual's men had had a fight with some of the Manznneros, 
and that five wore killed, if not more. As these men belonged to 
the united Indians of the party great excitoment prevailed. Guns 
were loaded and arms got ready for immediate use. Meanwhile Yna- 
cayel arrived with a troop of twenty well-armed men, all having the 
long lance, aa well as other weapons. A party was sent to the 
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scene of the melk, distant about two miles, to bring off the killed 
and wounded. Meanwhile a message arrived from Cheoeque with 
negotiations for a peace. It was determined that they should remain 
i n  the valley for the night, keeping a look-out to guard against 
possible treachery, and proceed -at daylight to the toldos. They 
accordingly spent the night in  making b~l&-~erdidas and shivering 
round the fires. Kext morning they started on their best horses, 
with guns ready for use and the lancers a t  their head, for Cheoeque. 
A few minutes' ride brought them in sight of the toldos, where they 
observed the Indians under ~ h e o e ~ u s  forming in line, lances in . 
hand. It was a very fine sight to see these Indians, neatly dreased 
m gay-coloured ponchos, manoeuvring like disciplined troops. 

After half an hour of suspense, hostages were exchanged, and 
both sides saluted in the u s d  manner ; after which performance, a 
~onnci l  was held and lasted till sundown. Peace waa made, and 
several resolutions arrived at. They then dispersed and bivouacked ; 
i n  the afternoon numerous ~anzaneros  or ~Gucanians  came round 
'to barter apples b d  piiiones, flour, &c., for knives, bolas, or mantles. 

The next day was devoted to festivity, and they returned to the 
toldos on the 13th of April, having spent twelve days and nights 
entirely in the open air, in bitterly cold and wet weather. On their 
return a dispute was with difficulty settled between Foyel's Indians 
and some of the Tehuelches,~which arose out of the latter having 
helped themeelvei to sheep and cattle in preference to hunting. 

On the 17th they marched for Patagones, turning their backs 
on the wooded cordillera of the Andes. Nine marches, occupying 
seventeen days, brought them to a place called "Margenchau." 

From thence Lieut. Musters proceeded with two companions, 
and after ten days' hard riding, three of which were occupied in 
croesing the d&ded and sterile Travesia, they came into biew of 
the Rio Negro on the 21st of May, and he arrived at  Patagones the 
following morning. 

The Paper will be published entire, with a Map, in the ' Journal,' 
vol. xli. 

Mr. C. R. MARKHAX said that he had been requested by Sir Bartle Frere to 
remind the meeting, briefly, of the etate of our knowledge of Patagonis, 
revioua to the exploring journey of Mr. Muetem. This muthem extremity of 

Eo uth America was fimt visited by Magellan in 1520; and Pigafetta, the 
historian of the voyage, mentions the lofty stature of the natives. The 
account of the gigantic Patagoniancl wae evidently very extensively read in 
Europe; for Seteboe, the god upon whom, aa Pigafetta declares, the young 
Pstegonian captives cried lor aid, is mentioned by Shakespeare- 

Cali6un.-His art ir of such power 
It would control my dumb god, Setebos."-Tempat, Act I. 

VOL. XV. E 
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Mr. Markham touched upon the leading events that occurred when Drake, 
Sarmiento, Cavendish, Davis, Van Noord, Schouten, Narborough, Byron, and 
Wallis visited the Patagonian coast ; and gave an account of the work pub- 
lished by the Jeauit missionary Falkner, and of the different Patagonian tribes 
as given by that writer. He then described the exploration4 undertaken by 
Don Antonio Viedma from Port San Julian, of t.he Pilot Villarino up the Rio 
Ne,m, of FitzRoy and Darwin up the Santa Cruz, and of Cox to the 
Nahuelhuapi Lake; and he pointed out how much of our knowledge of 
Pata,oonian discovery is due to the indefatigable research of Su Woodbine 
Parish. He concluded by mying that the enumeration of these previous 
effokta only bring out, in stronger relief, the importance of the remarkable 
journey achieved by Mr. Musters. While previous explorers had penetrated 
across the corntry from various points on the mast, he had traversed the 
whole length of Patagonis from south to north. 

Captain SHEBABD OSBOBN mid it was a credit, not only to the profession 
to which he belonged, but also to the country in whose service he was, that 
an officer during the time of peace should have accomplished the remarkable 
f a t  of striking a beeline through a country which had hitherto been con- 
sidered impracticable to European travellers. Repeated attempts had been 
made from Valdivia to reach the esetern shorea of Patagonia, but none had 
been successful hitherto. Lieutenant Musters, however, had passed through. 
1400 miles of tho country in fourteen months; and, although he mentioned 
little of his sufferings, he must have had to e n d m  many privations. If was 
a remarkable fact that a tropical animal such as the puma is to be found so 
far south as 5loY and tended to confirm the statements of Darwin and others 
ae to the mildness of the temperature in high southern latitudes. The hum- 
ming-bird waa found upon the western shores of the American Continent i n  
high southern and northern latitudea ; and when Admiral Collinson wag in 
the Straite of Magllan, a parrot flew off to* his stlip. I t  was extraordinary, 
too, that the potato, or a bulb strongly resembling it, &odd be foucd not 
far fmm the bamboo. Years ago, when he (Captain Osborn) was in Chili, 
he took a great interest in the records and many traditiolis that existed of 
Spanish castaways, centuries ago, living in small colonies or groups to the 
east of the Cordilleras, with whom their country people of Chili and Peru 
had no means of communicating. He fancied, from the description of the . 
hucanians,  that many of tho= old castaway sailors, and soldiers, and 
colonists must have merged into the native races, and thus the European 
type of some of the tribes might be accounted for to which Lieutenant Musters 
had alluded. 

Admiral COLLINSOH mid that he landed at  Punta Arena in 1850, and,'like 
Lientenant Muatera, waa more struck at  the immense breadth of shoulders of 
the natives than at  their height. The same characteristic was as conspicuous 
among the women as among the men. No doubt, now that the country had 
once been traversed, many explorers would visit it ; but he would recom- 
mend any intending emigrant to go a little further to the northward, instead 
of tying the Patagouian region. 

Sir HABBY VEBNEY wid he visited the region between Buenos Ayres and 
Santiago 40 yearn ago, riding across the Pampa, and crming the Andea, after 
the first mows had fallen, and when near the summite of the pass i t  lay 600 
feet in depth. The number of cattle on the plains on both sides of the 
Cordillera waa enormous. He waa present a t  the branding of the young 
stock, the produce of the year, during a visit to a country houee between 
Santiago and Conception. They were branded a t  the rate of a thousand 
cattle per day, ten days in succession. The horses seemed greatly to enjoy 
the sport. The country at  that time was not in a very settled state, for 
the couriers who carried the mails would frequently, after leaving a tom,  
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stay several days with any merohanb who would bribe them, and so delay 
the dispatch of the mails. 

Mr. CLEXEXTS MARKHAM aaid the habits and customs of the Patagonians 
underwent a great change after the introduction of hokes. When the 
Spaniards first visited the country, the natives used bow and arrows. 
Drake's chaplain described them as never cutting their hair, and as " using 
it as a storehouse for all the thing they carry about: a quiver for arrows, a 
sheath for knives, a case for toothpicks, and what not." Pigafetta mentioned 
that the Indians at Port St. Julian brought with them some young guanacos, 
which they told the Spaniards they used as decoys. He s.~ys they used 
bows and arrows, and cloaks of s k i .  One of the voyagers in Drake's expe- 
dition mentioned their using a long pole covered with an immense quantity 
of feathers, sufficiently thick to conceel a man behind, by which they 
managed to stalk the ostriches. In 1530 the Spaniards formed a settlement 
on the River Plate, but afterwadi they abandoned it for a time, not taking 
their horses with them. In 1580 the Viceroy, Don Francisco de Toledo, sent 
Sarmiento from Peru, who passed through Magellan Straits, and found the 
Indians mounted, having entirely abandoned the use of bows and arrows. 
It was very extraordinary that such a change should have taken place in so 
short a time. But the change in their habits ww complete. From a people 
who stalked their game by using decoys, until within bow-shot, they became 
s race of horsemen, boldly chasing and running down their game in the 
open. t 

In answer to various questions- 
Lieutenant MUSTEM said that there wes considerable intercourse between 

the Manzanem and the Valdivian and also the Araucanian Indirme. He had 
no personal knowledge of the Coast Indians, whom he had hearddeecribed as a 
very inferior race, living on fish. From similarity of language, and other 
resemblances, he believed the foot Indiana of Tierra del Fuego to be of the 
same stmk as the southern Tehuelches. Between the Rio Negro and the Straite 
of Magellan there were about 560 fighting men, which would give a popula- 
tion of about 3000. l'his estimate did not include the tribes to the north of 
the Rio Negro, who probably were about as numerous as the Tehuelches. The 
population was decreasing both by rum and sicknese. Many parts of the 
country abound with game : the chief animals being the guanaco, a kind of 
llama, rather bigger than the red deer, with a long neck and a woolly coat,- 
the call of the male guanaco resembling the neigh of a home ; the ostrich, a 
kind of emu, whose feathers were sold in the settlements; and the puma, 
very much like a large cat in appearance and habits, and about five feet long. 
These latter always ran away from horsemen. The meat of the guanaco and 
of the ostrich was very good. The pumas were also I d  and eaten. The 
natives had no idea of any literature, but had wonderful memories. They 
did not worship idols ; though they saluted the new moon, and asked blessing 
from any particularly beautiful place which they visited. They believed in 
a Good Spirit, though their active worship consisted in propitiating the 
Evil Spirit. He had heard the name Setebos as eigniying a tutelary spirit 
of the caverns. He also stated that he had found an arrow-headed flint in 
Patagonia; but he thought it must have belonged to the old Indians who 
formerly inhabited the valley of the Hio Negro, because such flints were found 
chiefly in the camping-grounda of those tribes, and the flints probably were 
not more than two or three hundred years old. 
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Fourth Meeting, 9th Janwy,  1871. 

MAJOR-GENERAL SIR HENRY C. BAWLINSON, x.c.B., VICE- 
PRIBIDENT, in the Chair. 

E m o ~ s .  -J. D. Allcroft, Eaq.; A. Campbell, Eaq.; Heny 
C2ifwd, Eaq., O.E. ; Captuin R. Feating, B.E. ; 17reodme Gullon, Eaq. ; 
J. H. Geen, Eaq. ; ~~ A. Hamillon; Andrew Hhy, Eaq. ; A. 8. 
Nicola, Eaq. ; W. C. Pickeragill, EE~.  ; J. Pierce, Eaq. 

A(XlZ8810~~ TO THE LIBRARY FROM 1 3 ~ a  DEOUBEE, 1870, TO ~ T H  

JANUARY, 1871.-6Account of the Pelew Islands, 1803.' By H. 
Wilson. Donor A. G. Findlay, E q .  ' The Geography and Archmlogy 
of P e n '  By E. G. Squire. 1870. Donor the author. A Sketch of 
the  Mountaim and River Basins of India.' By Trelawny Saunders. 
1870. Donors the India Office. ' Geographisch - Statietisches 
Lexikon.' Leipzig, 1864. P u r c b e d .  ' Ideas on our Militaly Posi- 
tion in a War with Ruesia.' By an Austrian Officer. Translated 
by th Topographical Department. 1870. Donors the War O5ce. 

ACCESBIONS TO MAP-ROOM SINCE THE LAST NEETINO OF DEOEMBER ~ ~ T I I ,  

1870.-North Polar Chart, to accompany Nr. Lamont's Register of 
Meteorological Observations in the Diana'a two Voyaga in 1869 and 
1870. 'Presented by the author. Map of the Diamond and Gold 
Fielda, S. E. Africa, showing the three main routes to them. Pre- 
muted by W. B. Lord, Esq. Sheet No. 18, Bourgea, of the Govern- 
ment Survey of France, Photo.zincographed at the Ordnance Office, 
Southampton. Presented by Sir H. James, R.E., Director. School 
Atlas, historical serics, 31 Mape with Index. Presented by the 
author, A. K. Johnston, LLD., Edinburgh. Map of the Sources of the 
Nile and ita afflnenta, under the direction of Ismail Pacha-Kaive. 
By John Manuel, Membre de L'Instit~it d'Em-pte, 1870. 238 
Indian Nap, on 9754 sheeta. From the India Office. This large 
addition nearly completes the collection of maps published by the 
Indian Government, ua given in their catalogue. Presented by Her 
Majeety'e bcretary of State for India. 

On taking the Chair, Sir H. C. RAWLXN~~N,  Vi6.e-President of the Society, 
addreanad the meeting ae follows :- 
" LADIES AND Gm~m~rn,-I have to announce to you that, in consequence 

of the continued illness of Sir Roderick Murchimn, the Council of the Aoyal 
Qeogra hical Society, with hi entire concurrence, have invited me, aa one of 
their V!ce~reaidenta, to accept the pition and to discharge the flluctiona of 
Prddent ad interim until the anniversary meeting in May, when the Fellows 
of the Society, according to the regulations, will pmed to the election of an 
officer to fill the prenidential chair for the ensuing two years. As I have been 
amciated with Sir Roderick for the last twenty yeare in the work of the Royal 
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Geographical Society, no one can have had more favourable opportunities 
than myself of observing the singular felicity with which our venerated Presi- 
dent haa been enabled, owing to a rare combination of sound sterling knowledge 
with sccial tact and worldly widom, to conduct the fortunes of this Societ 
from infancy to matnrity ; for he commenced with a very small nucleus b o d  
of members and of talent, and he has finished by placing this Society, in point 
of popularity and power-I may say also of general usefulness-at the head, or 
a t  any rate near the head, of the ecieutific Societies of the nation. No one can 
be more sensible than I am myaelf of my inferiority in poiut of wientific 
acquirements to our worthy Preaidenbno one can feel more aoutely the hope- 
lescmese of attempting to emulate his mia l  and administrative qualities; but 
at the same time I have thought it  my duty to accept the invitation of the Coun- 
cil, and I do so in the hope that by earnestness and saqiduity I may so perform 
the dutiee of P~wident that the dignity of the office shall not deteriorate, nor the 
interests of the Society suffer, during this trying period of an interregnum. At 
the same time I must ask for your kind indulgence, if you observe any short- 
comings on my part ; I must ask you, indeed, to m r d  to me the same con- 
fidence and support which you have given to former Presidents, and without 
which no President can satisfactorily discharge the functions of his ofice. I 
do moet sincerely congratnlate the Society on our great ood fortune in being 
enabled to meet in this magnificent hall. We are infebtpd for this p t  
privilege to the liberality and public spirit of the Senate of the Univereit,y of 
London, and it is therefore singularly appro 'ate that on this occasion our 
poatChristmna searion should be inauguraterby a p a p  from the executive 
otlicer of that learned body, who has been himself mainly instrumental in 
obtaining this great privilege for us. Under any circumstances we should 
highly appreciate the advantage of meeting in a palatial hall like thiq of such 
noble proportions and so brilliantly lighted ; but the value of the favour is 
enhanced by the immediate contiguity of the site to our new premises in Savile 
Row. Every facility is thus afforded for the exhibition of m a p  and diagrams, 
and there is also a prospect, when our premises are completed, that we may 
adjonrn, if the financial condition of the Society permits, after our ordina~y 
meetin s, across the road to our own rooms for refreahmenh and convem- 
tion. %his is at p rwnt  only a nggestion, but I throw it out for future mn- 
sideration. Then: is only one other point on which I wieh to say a word or 
two. Yesterday I had the pleaaure of half an hour's conversation with Sir R. 
Murchison. I found him, although confined to an invalid-chair, as active- 
minded as ever, and as warmly interested as formerly in the proceedings and 
welfare of this Society. He begged me to nssure you of the sincere gratification 
with which he had received the expression of your sym athy in his affliction 
and your enmat  hopen for his recovery; and he also &sired me to my that 
he  sincerely congratulated you on being permitted to meet in this noble hall, 
as it waa an arrangement which he had always had much at heart, and for 
which he had long and Red~~lously laboured. He particularly felt the disap 
pointment of not being able to take his accmtomed chair on such an auspicious 
occasion, but he said if anything could compensate him for that disappoint- 
ment, it waa the satisfaction he felt in the fact that the opening paper would 
be communiated by Dr. Carpenter, a gentleman who was a personal friend of 
his own, who was an accom Lished physical geographer, and to whoso exertions 
i n  our favour we are main& indebted for the advantage of meeting in this 
hall. Sir Roderick further said, from what he had heard of the paper on the 
law of oceanic circulation, it appeared to him that if its conclusions were borne 
out by experiment, the announcement would rank, amongst the discoveries of 
physical geography, on a par with the discovery of the circulation of the blood 
i n  physiolou." 

The following paper wee then read :- 
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On the &altar Current, the Mf Stream, and tlm Genera2 Oceanic 
Circulation. By Dr. W. B. C ~ B P E ~ T E B ,  F . R . ~  

Though requested by the President of the Royal Geographical 
Society, more than two yeare since, to bring before i t  some of the 
results of the DeepSea explorations in which I have recently taken 
part, I have hitherto been restrained from doing so by an indis- 
position to offer a mere rim& of communications pre~iously laid 
before the Royal Society, to which, as the promoter of our Expedi- 
tions, i t  wae proper that our Reports of them should be addressed. 

I t  has happened, however, that some views in regard to a General 
Oceanic Circulation, which were indicated-rather than developed 
-in my Report of the Lightning expedition of 1868, and in my por- 
tion of the Report of the Porcupine expedition of 1869, have called . 

. forth strong opposition from men of such eminenoe as Dr. Peter- 
mann, Mr. Croll, and my friend and colleague Professor Wyville 
Thornson; who agree in attributing to the Gulf Stream the whole 
of that amelioration of the h'orth Polar climate, which I believe 
to be chiefly due to a much larger, though less obvious, movement 
of Oceanic water. Now, the results of the Porcupine expedition of 
1870 have not only furnished what appears to me very cogent 
additional evidence in support of the view I advocate, but have 
enabled me to give it n much more complete development. For I 
believe myself now able to show that the Physical theory which 
acconnb for the double current in the Strait of Gibraltar and the 
Baltic Sound, would justify the prediction that a like surface-flow 

' 

and reverse under-flow 11lust take place in  any Ocean that is freely 
continuous between the Equator and either Pole ; which is exaotly 
what the Temperature-soundings of the Lightning and Porcupine 
Expeditions appear to me to indicate. And as the question thus 
raised is one of high scientific interest, as well as of great practical 
importance, I have thonght that I could not do better than submit 
to a Society that specially concerns itself with Physical Geography 
such a formal expoition of my views, as may enable them to be 
fairly and fully discussed by those who are best qualified to do so. 

I wish to state in limine that I claim no originality whatever in 
advancing the doctrine of a General Oceanic ~iraulation sustained by 
d i i rence  of Temperature. It has been hinted at  by various writers, 
especially Prof. Buff and Capt. Maury, though, so far as 1 am aware, 
it h n o t  been formally propounded by any.* If I have myself done 

* It reem td be imputed to me, hy Mr. A. Keith Johnston, jnn., that I advance 
aa my own what in really Prof. B u r r  ; whilst, on the otber hand, I am rebuked by 
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anything to strengthen the doctrine, i t  has been by showing that 
Polar Cold, rather than Equatorial Heat, is the pn'rnum d k  of this 
circulation; and further, by bringing a large number of phene 
mena, apparently unrelated, under the comprehension of the same 
Physical theory. If that theory can be shown to be in itself invalid 
or inapplicable to the facts of the case, and any more satisfsctov 
explanation of those facts can be offered, I shall most gladly 
welcome i t ;  having no other object to gain than the advance- 
ment of scientific truth. I ask only for a candid consideration of 
my arguments. 

I.-GIBRALTAR C LJREEXT. 

1. The designation Strait of Gibraltar" is usually applied to 
the  pace bounded on the west by Cape Trafalgar and Cape 
Spartel, and on the east by the two " Pillars of Hercules," namely, 
Jebel Tarik, or the Rock of Gibraltar, on the European side, and 
Jebel Muss, or Apes Hill, on the Barbary coast. And although, 
aa Admiral Smyth has justly remarked,' we should be justified in 
extending the designation to the whole of that funnel-shaped 
entrance from the Atlantic which is bounded on the west by Cape 
St. Vincent and Cape Cantin, I shall use i t  on the present occasion 
in its more restricted sense, as the phenomena I am about to dt+ 
acribe were all presented within the limits first mentioned. The 
length of the Strait is about 35 miles; its width, which is about 
22 miles at ita western entrance, gradually diminishes to somewhat 
more than 9 miles between Tnrifa and Alcazar Point, and then 
increases until i t  reaches 12 miles between Gibraltar and Ceuta, 
eastward of which the Strait terminates abrnptly in the wide basin 
of the Mediterranean. The deepest portion of the Strait is at  its 
eastern extremity ; its depth, between Gibraltar and Ceuta, reaching 
510 fathoms, and averaging about 400. From this the bottom 
gradually, but irregularly, slopes upwards aa far aa the western 
extremity of the Strait, where the shallowest water is to be found. 
The depth of the northern half of the channel, between Capes 
Trafalger and Spartel, scarcely anywhere exceeds 50 fathoms ; 
whilst its southern half does not seem anywhere to reach 200, and 
may be considered to average about 150. On the Atlantic aide of 
this " ridge " the bottom gradually slopes downwards, until it reaches, 
s t  25 miles to the west, a depth about equal to that found between 
--- 

Mr. Croll for adducing the suthority of Hnmboldt and Prof. Buff in my support 
In my Lightning Report ('Procedi of the Royal Society,' Dec. 17, 1R6P, 
p. 181) I cited exactly what Pmf. ~ u # @ h a s  said on the subject; md -erg one 
ir'quite free either to sssign the doctrine to h i ,  or to make me entirely 

ible for it.  he hledit-can,' p. 158. 
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1;;'mltar and Centa. Thia ridge, therefore, constitutes a kind of 
-7'~rarine watershed," separating the inland basin of the Biedi- 
-p-.r nesll from the great oceanic basin of the Atlantic. 

2. l lrongh the central part of this Strait a current almost 
'~rsriably seta edwardu, or from the Atlantic into the Mecliter- 
r mmn. The inflow is most rapid in the narrower part of the 
-*nit, where it llsually runs at the rate of from two to three miles 
an hour; its rate sometimes rising to four, or even occasionally (ss 
stated by Gibraltar pilots to Admiral Smyth) to jiaR; whilst the 
current is sometimes so reduced in speed as to be scarcely per- 
r~ptible, even giving place (though very rarely) to a contrary 
n~orcment, or &flow from the Mediterranean towards the Atlantic. 
?'how variations are due to the action of winds and tides. 

:#. I'he constant current does not occupy by any means the 
entire breadth of the Strait, even at its narrowest part ; its average 
mirlth being there, according to Admiral Smyth, not more than 
J miles. On either side there ie a stream, which when moving; 
jnwxrda is much less rapid, while its direction is periodically 
rcvemd under the influence of the lunar tide; so that a t  
qiw-n times there are two lateral currenb, the united force and 
:unonnt of which, however, never approach those of the central 
inRsw. 

4. The rate of this central inflow diminishes immediately that 
i t  discharges itself into the Mediterranean basin, over the surface 
of which the Atlantic water spreads itself in virtue of its lower 
spcrific gravity. But the iduence of the Gibraltar current is sen- 
~i l , Iy  experienced along the Spanish coast as far aa Cape de Gat, 
anil along the African w t  even as far aa the Bsy of Tunis; i te  
force and direction, however, being greatly influenced by the minds 
that may happen to be prevalent. 

.:. The explanation of the Gibraltar current that has been most 
prmally accepted is that originally given by Dr. Halley, who 
nttribnted it to the excess of evaporation from the surface of the  
3Irditerranean over the whole amount of freeh water returned to ib, 
pithor directly by rainfall, or by the rivers which discharge them- 
*PITOS into i t ;  so that ita level would be progressively lowered, if 
not kept up by the Atlantic inflow. The obvioua objection to this  
r~plnnation ia, that as the water which passea off by evaporation 
Ivnve~ ita salt behind it, and aa the water which cornea from t h e  
Atl:~ntic brings its aalt with it, there would be a pmgmmive in- 
c ~ m e  in the ealinity of the water of the Mediterranean, which 
vln~q not appear to be the cam. This objection haa been met by 
nm lther hypothesis, v k ,  that although the surface- water of the  
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Mediterran- does not ahow more than a alight excess of salt- 
n m ,  there may be a great increase in the proportion of salt held 
in solution in the waters of its abyssal depths ; and it has even 
been wmised that a deposit of ealt may be taking place on its 
bottom. 'l'his hypothesis seemed to derive support from the ens- 
lysis made by Dr. Wollaston, in 1828,. of a sample of bottom-water 
brought np by Admiral Smyth from a depth of 670 fkthome, at a 
point abont 50 milee eastward of the Strait; which analysis gave 
the extraordinary percentage of 17-3 parts of salt, with a specific 
gravity of 1.1288, the percentage in ordinary Sea-water being about 
39 pa&, and its uaual specific gravity between 1.026 and 1.027. 
But as two samples of Mediterranean water, taken respectively 
from depths of 450 and 400 fathoms, at distances of 680 and 450 
miles eastward of the Strait, showed a density but little exceeding 
that of ordinary Sea-water, it was pretty clear that the first r e d t  
was anomalom ; and that, in whatever way i t  was to be accounted 
for, i t  did not represent the general condition of the deep water of 
the Mediterranean. 

6. In  the conrse of our recent Explorations, we collected nu- 
merous samples of Mediterranean water from various points of the 
surface, and from variom depth, ranging downwards to 1743 
frrthoms. Our researches were almmt entirely limited to the 
Western basin; but our deepest sample was taken from the Eastern 
baain, about 60 miles beyond Malta. The Specific Gravity of each 
sample was determined at the time by Hydrometers specially con- 
structed for the purpose, and specimens of the most remarkable 
were bronght home for verification with the Balance. The propor- 
tion of Chlorine in each esmple was determined by volumetric 
analysis, whioh can be readily carried on aboard ship ; and fmm this 
the entire proportion of d t  may be estimated with considerable 
exactness. The Physical and the Chemical method of aecertaining 
the density of each sample gave results which generally accorded 
very closely.-Similar determinations had been previously made in 
regard to samples of water taken in the Atlantic, both from the 
slirface and from various depths down to 1095 fathoms, during the 
voyage of the Poreu,ne from Falmouth to Lisbon. 

7. A comparieon of these rewlta leaves no doubt that there i s  an 
excase of salinity in the water of the Mediterranean above that of 
the Atlantic ; but that this excese is slight in the surface-water, 
whilst somewhat greater in the deeper water. The salinity of the 
deepwater of the Atlantic differs very little from that of its snrfeoe- 

. .. 

* ' Philmophid ~ c t i o n s , '  1829, p. 29. 
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water, being sometimes a little greater, and sometimes a little less ; 
but that of the deepwater of the Mediterranean is always in excess 
of the surface-water, the specific gravity increasing from 1.027 to 
1.029, and the proportion of salt from about 34 to about 4 per cent.* 

8. Hence it seems a justi69ble inference that the surface-evapora- 
tion from the Mediterranean exceeds the amount of fresh water 
returned into it ; but that the increase of density which would result 
from the contiuual inflow of salt water to maintain the level is in 
eome way kept in check, probably through an efflux of the denser 
water by an undercurrent, as o&inally suggested by Dr. Smith, 
one of the earliest inquirers into the matter, in 1673. This is the 
view adopted by Sir John Herschel ('Physical Geography,' p. 28) ; 
and it has been considered to derive support from aocounts that 
have been recorded fiom time to time, of vessels sunk in the nar- 
rower part of the Strait having floated up beyond its western 
entrance. But to these accounts no great importance is ssaigned by 
Adminil Srnyth ('The Mediterranean,' pp. 154-157) who seems 
inclined to attribute these occurrences-if they really took place as 
.narrated-to the action of the lateral surface-outflow. 

9. The only objection that has been advanced, so far aa I am 
aware, to the hypothcmis of a westerly under-current, is based on the 
existence of the comparatively shallow "ridge," which (as already 
atated, 5 1) crosses the western end of the Strait. The existence of 
this ridge, in the opinion of Sir Charles Lyell, " has dispelled the 
idea whioh was once popular, that thew is a countercurrent, at a 
considerable depth, in the Strait of Gibraltar, by which the water 
whioh flows in fiom the Atlantic is restored to that ocean." t But, 
as the depth of water on this "ridge" (5 14) is much greater than 
the average depth of the British Channel, and as the under-current 
in the ~ a t i c  &und flows very near the surface (5 la), the validity 
of Sir C. Lyell's objection was fairly called in question by Captain 
Maury ; who remarke : " To my mind, the proofs derived exclu- 
sively from reason and analogy are aa clear in favour of thie 
under-current from the Mediterranean, ae they were in favour of 
the existence of Leverrier's planet, before i t  & seen through the 
telescope at Berlin." $ 

I made a point of obtaining a sample fmm the precise spot (indicated by the 
recorded latitude and longitude) from which Admiral Smyth's anomalous sample 
had been taken; and found it not more d i n e  than several other samples of deep 
water. It appears, therefore, that the specimen placed in Dr. Wollaston's hands 
(which had been some yearn in Admiral Smyth's keeping) must have andergone 
rednction to l a  than one-fourth of its balk. 

f 'Principles of Geology,' 10th ed., vol. i. p. 663. 
f ' Physical Geography of the Sea' (1860), pp. 194196. 
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10. I &.all now concisely state the results of the inquiries made 
expressly to determine this point in the Porcupine Expedition of 
last summer.* Theae results were of a twofold character. I t  was 
our object in the 3rd  place to detect, if possible, by mechanical 
means, any movement which may be taking place in the deeper 
water, in opposition to the superficial inflow ; and secondly, to deter- 
mine by the temperature, the specific gravity, and the chemical 
composition of samplea of n t e r  taken up at different points and 
from different depths, whether they belonged to the Mediterranean 
or to the Atlantic basin. 
11. The nrechanical method wee entirely devised and carried out 

by my excellent friend, Htaff-Captain Calver, with the pract id 
ability for which he ie distinguished. The phyeied and c h i d  
observations, whioh were made under my own direction, gave resulta 
which harmonized completely with tho88 of the mechanical, where 
both could be employed tagether, and supply a deficiency which 
the impossibility of applying the mechanical teat on the uneven 
surfece of the shallow ridge would otherwise have left in the proof 
of the outflow of Mediterranean water over it (1 14). 
12. Our investigations were first made in the mid-stream between 

Gibraltar and Ceuta, at  nearly the narrowest part of the strait, and 
over a bottom of more than 500 fathoms' depth. I t  wee conclu- 
sively proved by the aotion of Captain Calver'e "current-drag" 
upon the boat from which i t  wee mspended :- 

(a.) That the current at  100 fathoms' depth flow~ inwards at l e a  
than half the rate of the. surface-current. 

(b.) That at 250 fathoms the direction of movement is com- 
pletely reversed, the existence of an outumrd current being demon- 
strated by the dragging of the boat in direct opposition to the strong 
surfacecurrent. 

(o.) That at 400 fathom there is still an outward movement, 
though at a reduced rate. 
13. Again, i t  wee found by examining samples of water taken 

from the surface, from 100 fathoms, from 250 fathoms, and from 
400 fathoms reapeotively, that, whilst the first two had the charac- 
teristio temperature and density of Atlantic water, the last two had 
the characteristic temperature and denriity of Mediterranean water ; 
and it was specially remarkable that, whilst both the latter presented 
an excess alike in specifio gravity and in the proportion of their 
saline constituents, which clearly indicated their derivation from the 

The detail6 of these inqairiea are contained in the Report of the Exp$tion, 
presena, to the Royal Society, Dee. 8th. 1870, and published in its P r e  
ceding. 
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Mediterranean basin, the sample taken from 250 fathom' depth was 
much denser than that taken from 400 fathoms.. It seems obvions 
that this heavier stratum could not be kept so near the wrface, 
above a stratum of inferior density, by any other means than a 
eurrkt of no inconsiderable force. 

14. Silllilar observations were afterwards carried on at the western 
extremity of the Strait, where its breadth is greatly increased, and 
its depth proportionably diminished. The soundings taken along 
the line of a tranweree section between Capes Trafalgar and Spartel 
show s great inequality of the bottom; channels of from 150 to 
190 fathom' depth existing in the immediate neighbonrhood of 
shallows less than 50 fathoms from the surface. A s  was to be 
expected from the greater breadth of tl~is part of the Strait, we 
foind the incurrent flowing at a much lower speed than at its 
eastern extremity, ita rate being reduced from nearly 3 miles to little 
more than I f  mile per hour. The use of the " current-drag " at 100 
fathoms' depth, in a part of the channel of which the depth was 
147 fathom. did not indicate any reduction in this rate: but cr 
decided retardation showed itself when the current-drag was lowered 
to 150 fathoms, in a part of the channel of which the depth ap- 
proached 200 frrthoma. As Captain Calver deemed i t  inexpedient 
to lower the " current-drag " to a greater depth, since i t  would have 
been almoet certain to foul " on the rocky bottom, we were unable 
to ascertain by mechanical means that the stratum of water imme- 
diately lying over the ridge has the outward movement which i t  
might be expected to show; but whilst the existence of such an 
wtaow may be regarded as a necessary inference from the existence 
of a powerful outward under-current a t  the opposite extremity of 
the Strait, valid evidence in favour of i t  waa afforded by the fact 
that the density of the water brought up from this stratum unmis- 
takably indicated its derivation from the deeper part of the Medi- 
t e m B B Z l  basin. 

15. It ia olear, themfore, that the water which has undergone 
concantration by evaporation is being continually carried back into 
the Atlantic bi this westerly under-current, which causes it h 

It may be well for me to mentioa that this statement resta not on a single 
observation, but on multiplied observations. The facts were first noticed in our 
psrage info the Mediterranean, when their significance was not anderatood, and 
no theory w u  built npnn them. The informat~on obtained during our Mediter- 
mean cruise, led me to ree the extreme importance of the fact, if it should be 
substPntiated by further examination; and a second set of observations WM ac- 
cordingly made. with p t  care, on oar return-p-ge through the Shnitn. The 
results of the two retr of observations were precisely accordant ; and they have 
been further checked by the exnmi~tion of sampler of water from the 350 and 
400 fathom' depths, carefully pmewed and brought home. 
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rnoae up a gradual incline from the eastern to the western extremity 
of the Strait, so that the excess of density in the Mediterranean 
watar is thus kept within a very n m w  limit. 

16. The essential phenomena of the Gibraltar current having 
been thus determined, we have to consider how they are to be 
accounted for; in other words, to inquire what is the source of the 
power which gives motion to the vast body of water continually 
flowing inwards from the Atlantic, and which not only gives motion 
to the under-current flowing outwards from the Mediterranean, but 
draws up the heavier water from the depths of its basin to the 
comparative shellow of its limiting ridge. Thia question haa been, 
I conceive, correctly answered by Capt. &ury,* on the assumption 
-which our inquiries have proved to be correct--of the existence 
of an under-current ; the immediate force in each case being Gravity, 
and the remote cause which brings it into action being Solar Heat. 
As the surfacelevel would be lowered by the exceea of evaporation, 
i t  can only be maintained by an inflow. But, on the other hand, 
the maintenance of the level whilst the density of the hledit&rranean 
water is in excess, disturbs the equilibrium between the colnmns of 
water at the two extremities of the Strait, the heavier watar of the 
Mediterranean overbalancing the lighter water of the Atlantic; 
and thus a portion of the former i q  forced outwards as an under- 
cnrrent, thus w i n  producing a depression of the level, to be 
restored by a surface inflow from the Atlentia Now, since the 
Atlantic water which enters the Meditemnean is in ita turn sub- 
jected to loss by evaporation and consequent increase of density, the 
excess on the Mediterranean side is constantly kept up ; whilst, on 
the other hand, in consequenca of the vastness of the mees of water 
in the Atlantic basin, and the dilution it receives elsewhere, the 
diechruge of the heavier water of the Mediterranean prodncea no 
perceptible increase in ite specific gravity. And thus, as the lower- 
ing of the level and the dieturbance of the equilibrium are being 
constantly reproduced, the superficial inflow and the deep d o w  
-will be ee constantly maintained by the force of Gravity. 
Th, let M and A represent two colnmns, the one of Meditem- 

nean and the other of Atlantic water : the former limited in dia- 
meter, so that its level and density ere sensibly affected by excess of 
evaporation ; the latter practically unlimited, so that any exchange 
of ite own water with that of the Mediterranean does not eeneibly 
affect either ita level or ita density. The two columna being 
originally of the aame height and density, and being, coueequently, 
- - - -- 

' P h y d d  Geography of the Sea' (1860), pp. 186-197. 
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in equilibrium, let the leuel of the column M be lowered by evapora- 
tion to m ; a wrface inflow of salt water will then take place from 

Dhgmmatic  Illustmtion of the Gibrdtar Currents. 

A to M for the restoration of the level. But since d l  the salt of 
the original Mediterranean column has been left in it, and the 
place of the freeh water i t  has lost is supplied by an influx of ealt 
water, the whole quantity of salt in M will be increased, and thus 
its weight will come to exceed that of a corresponding column in 
A. This difference in the downward pressure of the two columns 
will cause an outflow of the lower portion of M into A, until the 
equilibrium ie restored; but thir, outflow will in its turn renew 
the reduction in the level of M, which will be further lowered by 
the concentration of the water that has flowed in from A ; and thus 
a fresh inflow will take plece to keep up the level, and a further 
outflow to restore the equilibrium thus again disturbed. 

17. It may conduce to the better understanding of this action, if 
we pause to consider what would be the result of a change in any of 
the conditions of its maintenance, thus :- 
(a.) If the whole amount lost by evaporation from the surface of 

the Mediterranean were replaced by the fresh water of rain and 
rivers, there would be neither lowering of surface nor increase of 
denity; consequently there would be neither injeux nor egPw through 
the Strait of Gibraltar. 

(b.) If, with the present excess of evaporation, the Atlantio were to, 
supply frah water inetaad of salt, there would be an injuai through 
the Strait to the amount required to maintain the level ; but there 
would be no egPux, eince the equilibrium between the two columna 
would not be dietnrbed. 

I (c.) If, on the other hand, the quantity of fresh water discharged 
into the Mediterranean basin by rain and rivere were in ezcess of ita 
evaporation, ita level would tend to riue, whilst ita density would 
tend to decrease. In that oeee there would be a acpwJicial egPuz of 
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the lighter water of the Irlediterrenean into the Atlantic ; whilst, 
ae the equilibrium would be continually disturbed in the opposib 
direction (the Atlantic column being then the heavier), an uncnder- 
euwent of the denser Atlantic water would flow inmuds. 

18. Now, this last hypothetical condition is precisely that of the 
Baltic in regard to the North See. The Baltic receives the drainage 
of onefifth of Europe, and its evaporation is comparatively smell; 
so that its level would be progressively raised, if the excess did not 
pase off by its three outlets-the Sound, the Great Belt, and the 
Little Belt-into the German Ocean. Now, just as the waters of 
the Mediterranean would gradually inoreuse in saltness, if its density 
were not kept down by exchange with the Atlantic, so would that 
of the Baltic progremively diminieh in saltness, by the washing-at 
of its shallow basin (so to speak) with river-water, if there were no 
return-current beneath, bringing back denser water from the German 
Ocean. But since we find, as a matter of fact, that its density is pretty 
uniformly the same, being about one-sixth that of ocean-water, it & 
obvious that there must be an undercurrent bringing back as much 
salt as is carried out by the surfacecurrent. The force of this 
inferential proof could scarcely be increased by experimental verifi- 
cation. Such verification, however, has actually been obtained, 
recorded by Dr. Smith, who k t  advanced the hypothesis of the 
Gibraltar under-current.* He statee, on the authority of an intelli- 
gent sesman who took part in the experiment, that a boat having 
been taken into the middmam of the Sound, where it was carried 
along violently by the outward current, a bucket was sunk with a 
heavy cannon-ball to a certain depth of water, which gave a check 
to the boats motion; and that on sinking the bucket still lower, 
the boat wae driven to windward against the upper current. The 
dace-current seemed to be not more than four or five fathome 
deep; and the underourrent waa found to increase in strength, 
the lower the bucket was let Ml. This statement has recently been 
confirmed by Dr. Forchhammer ; t who has obtained the compara- 
tively dense water of the Kattegat from the bottom of the Sound, 
just as we obtained dense Idediternmean water from the deeper 
stratum in the Strait of Gibraltar. And he further mentions that 
a steamer having been d, aome years since, by a collisioll hear 
Elsinore, a diver who went down to save the ~ e n g e r s '  goods 
found a strong current running towards the Baltic ; and also that 
it is often observed that large deep-going vessels make their way 

* 'Philosophical Tramtiom,' rol. xiv. p. 364. 
t Bee his Memoir " On the Compoeition of Sea-Water," in ' Philosophical 

Tmmactions,' 1865, p. 281. 
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through the Sound against the where smaller veada 
J o not succeed.* 

19. The maintenance of this undercurrent in the Baltic Sound 
will be a neceseary coueeqnenoe of the caneCent inequality between 
the weighta of colnmna of water of equal heighta in the Beltic 
Sea and the German Ocean; not, an in the oam of the Atlantic and 
the Mediterranean, through the increase of the specific gravity 
of the water in one column by continual concentration, but through 
the reduction in the specific gravity of the other by continual 
dilution. 

Diagrammatic Illustration of the Baltic C m t a  

Thae let B and G represent two columns, the one of Baltic, and 
ilia other of German Ocean water : the former limited in diameter, 
SO that ita level and density are sensibly dected by the surplm 
influx of fresh water; the latter practically unlimited, so that a n y  
ontflow which take8 place from the Baltio affecta neither its level 
nor  ita density. The two columns being originally of the aame 
height and density, and being conee~uently in equilibrium, let t h e  
Imrl of the column B be mised, by an influx of fresh water, to b ; 
t h i ~  will cauae a surface-outflow from B to G, for the reatoration of 
the leveL But since the deneity of the Baltic column hee been 
J~aaaed  by admixture with fresh water, and a portion of ite aalt 
l las  been camed off by the eurface-outflow, the ratoration of the 
level will make the Baltic column the l ; 9 h ;  and the difference 
of downward pressnre in the two colomne will cam an inflow of 
tho lower portion of G into B, until the equilibrium is restored. 
I!ut thie will, in ita turn, renew the elevation in the level of B, 
which will be further r a i d  by the continued influx of fresh water; 
and thus a renewed surface-outflow will take plaoe to restore the  

a Tbi lut circumstance haa itr pamllel in the southward movement of ice- 
bcrgr, in opposition to the sar fdnf t  of the Gulf Stream. 
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level and a renewed deep inflow to reatore the equilibrium.-The 
same ia doubtless true in regard to the Euxine, which is continually 
discharging into the ocean by the Bosphorus and the Dardanelles 
currents the excess of water which is brought into it by the Don, 
the Dnieper, and the Danube, but of which the density ii con- 
stantly maintained at about two-Bthe the standard of Ocean-water. 
And the like explanation will apply to the still stronger case of the 
Sea of Azof. in which aalt is always found, though in small propor- 
tion, notwithstanding that it is continually diecharging at the Strait 
of Yenikale the vmt body of water brought down into it by the 
Don. If there were no reflux of d t  water beneath the surface 
ou~currente, eaah of theta basins would in time co,me to be occupied . 
by fi-eah water only. 

20. Since, then, Captain Maury's doctrine proves applicable, 
mutatis mutandb, to caaea of which the conditions are exactly the 
reverse of those on which i t  waa hsed  in the firat indance, i t  seems 
to me to present a etrong claim to unhesitating acceptance ; and I 
shall now proceed to develop the same fundamental principle in a 
much more extensive fonn. 

21. A little oonaideration will make it obvious that a like circula- 
tion muet take place in m y  case in which a want of Level and a 
want of Equilibrium between two columne of water are constantly 
maintained, whatever may be the agenoy concerned in disturbing 
them; and I shall now show that a constant difference in Tempera- 
ture will have exactly the eame effect aa alteration of bulk and 
density by evaporation or dilution. 

22. Suppoee two b i n s  of Ocean-water, connected by a Straif, to 
be placed under such different climatic conditions, that the mrface 
a f  one is exposed to the heating influence of Tropical sunshine, 
whilst the surface of the  other is subjected to the extreme cold of 
the sunlees Polar winter. The effect of the snrface-heat .upon the 
water of the tropical baein will be for the m o ~ t  part limited (as I shall 
preeently show, 8 40) to ita uppermod stratum, and may here be prac- 
tically disregarded. Rut the effect of mi-face-cold upon the water 
of the Polar baein will be to reduce the temperature of its whole 
mase below the hezing-point of fresh water;. the surface-stratum 
sinking, ae it is cooled, in virtue of its diminished bulk and increased 
density, and being replaced by water not yet cooled to the same 
degree. This warmer water will not come 11p from below (as it 
must do when the entire surface of a pond or lake ie acted on by 

* Sea-water d m  not expand, like freh water, below 39-5 ; hut continues to 
contrnct dowu to itn freezing point, which, if the rater be undisturbed, is 2s l o r  
-as 25O. 

TOL XV. P 
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atmospheric cold), but will be drawn into the baein from the wrface 
of the surrounding area ; and since what is thua drawn away must 
be supplied from a yet greater distance, the oontinual oooling of 
the surfam-etxatnm in the Polar basin will c a m  a " set" of water 
towards i t  to be propagated backwards (so to speak) through the 
whole intervening Ocean in communication with it, until it reach- 
the Tropical area. But since the d g k  of the Polar oolnmn 
andergow no reduction with the lowering of ita level, which rewlta 
from the reduction of ita temperature, the influx of snrfac+water, 
which will take place from the Tropioal basin to mtore that level, 
mill impart additional weight to the Polar oolumn ; and this will 
cause an e f l u  of ita cold deep water for the restoration of the equi- 
librium. So long, then, as the warm water which passes into the  
Polar baein from the Tropical is subjected to the cooling influence 
of ita atmosphere, and is in ita turn sent down to the bottom by the 
increase in ita density, so long will the continual reduction of level 
keep up an influx h m  the Tropical basin; and so long as that 
influx is maintained, a corresponding efflux will take place from 
the bottom of the Polar basin into the bottom of the EQuatorial. 
As the surface-water of the latter is constantly drawn off into t he  
fonner, the water which has entered i t  from below is e ; r e d d J  
lifted up by what follows it, and thus at last oomes to the a&, 
where it is in ita turn exposed to the heating idiuenoe of the 
Tropioal sun, and is thence drawn off into the Polar basin, to repeat 
the same circaletion. If the temperatures of these two baeins were 
to be equalized, equilibrium would speedily be established through 
the whole system ; but so long as one is heated (though only at #e 
enrfece) and the other is cooled, so long will a Circulation such I 
have described be maintained.-This is not a hypothesis merely, 
but ia capable of eesy experimental proof. 

Eqmt0ri.t Polar. 

Erperimmtal IIlustration of the General Ocunic Ckulation. 

A B C D ia e long narrow h g h ,  with glass sides, flied with 
water nearly to ita edge, as indicated by the dotted line A D. 
A a thick metallic bar, a b, is so fixed that one part of i t  liea along 
the  wrface of the water, whilst the other, whioh projeats beyond 



JAX. 9, 1871.1 AND THE GENEBAL OCEANIC CIRCULATION.' 67 

the trough, is heated by a epirit-lamp placed beneath. At D s 
piece of ice, c, ia wedged-in between the two sides of the trough. 
Thus the water in the trough is acted on by uurfacdd at  one 
end, like the water of the Equatorisl mean, and by arrf-ld a t  
the other, like the water of the Polar Sea. By the introduction 
of blw colonring liquid at the mfaa near D, and of red colonring 
liquid at the b o h  near B, it is shown that a continuow ciron- 
lation is kept up in the direction of the amws  :-the blue liqnid, 
as it is cooled by the ice, at  once desoends to C, then travels slowly 
along the bottom from C towarde B, g d n a l l y  riaee towarda the 
heated bar, and thence creeps along the d c e  baak t o 4  D ; 
whilst the red liqnid h t  rises to the wrfaoe, then travels along 
i t  from A to D (taking the place of thatwhioh hae demended), then 
itself descends to C on being cooled by the ice, returns along the 
bottom from C to B, and, lastly mounts agein towards A.* 

23. The csae is not ementially altered by the exietenoe of free 
communication between the two bariina, through a large body of 
intermediate water; the prinoipal differenoe in the r-lt being 
that the movement in each direotion will be dower, whilst i t  will 
affect a larger ~IUW. The action of Cold on the wrfeoe-water of 
each Polar area will be exerted as follows :- 
(a.) In diminishing the height of the Polar column aa oompared 

with that of the Equatorial, so that a lowering of its Lwel ia pm- 
duced, which can only be made good by a anrbe-flow from the 
latter towards the former. 

(b.) In  producing an excess in the downward pramre of the 
column, when thip inflow has reatored ita level, in virtue of the in- 
crease of Specifio Gravity i t  hae gained by'ita reduction of volume ; 
whereby a portion of its heavy bottom-water ia diepleoed laterally, 
cawing a further reduction of lwel, which draws in a further wppl y 
of the warmer and lighter water flowing towarde ita surface. 

(c.) In imparting a downward mwsrnerJ to eaoh new snrfrce- 
&raturn as its temperature undergoes reduction ; EO that the entire 
column may be aaid to be in a state of comtnnt deacent, like that 
which exis& in the water of a tall jar when an opening ie made at  
ib bottom, and the water which flows away through it ia replaced 
by an equivalent mpply poured into the top of'the jar. 

24. The ice-cold water thw pressed away h m  the Polar areas 
will travel along the floor of-the deep 0 k n - h i m  oontinuons 
with their own, beneath the warmer water which it encounters 
there, and with which i t  will undergo a certain intermixture at  

Thu experiment, by the kindnerrr of Prof. Odliing of the Boyd Institution, 
wm exhibited at the Meeting of the Boyd Geographical Societr. 

F 2 
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Polar water at considerable depth beneath an upper and warmer 
stratum, not only into the Temperate but also into the Tropical zone. 
The indicatione of this faot previously obtained have been confirmed 
and extended, so * as regards the eaetern part of the Atlantic, by 
the Porcupine Temperature-soundings of 1869; and also by the 
Temperature-soundings recently taken by Commander Chimmo and 
Lient. Johnson in the Mid-Atlantic, ae stated in my Report (pars. 
113-119). And the Temperature-soundings recently taken by Com- 
mander Chimmo with the " protected ". thermometers in Lat. 3O 
18$ s., and Long. 95' 39' E., give 35O.2 as the bottom-temperature 
at  1806 &thorns, and 33O.6 at 2306 fathoma Althengh the Por- 
cupine temperature-sonndinga of 1870 were not carried down in the 
Atlantic to the great depths explored in the previous year, they 
brought into prominence thia remarkable fact, that off the coast of 
Portugal there is a fall of nine degreea (namely from 49O to 40°) 
between 800 and 1000 fathoms ; this being obviously the '' stratum 
of intermixture" between the deep layer that has been cooled by 
the influx of Polar water, and the more superficial layer which has 
been heated by the Sonthem wn. 

27. On the other hand, the surface-flow of Equatorial water 
towards the North Polar area ia a fact universally admitted ; and 
of its immense importance in moderating what would btherwise 
be the unbearable cold of that area, not the slightest doubt can be 
entertained by any one who mskea himself acquainted with the 
evidence on this point recently collected by Dr. Petermann 
(' Mittheilungen,' 1870, p. 202). I do not in the least quation the 
oorrectnesa of the conclusions which Dr. Petermann has drawn on 
thia point from the mesa of evidenoe which he has collected and 
cornlatad in hie valuable Temperature-maps. What I quwtion is 
the cofiectness of the doctrine that thin north-east flow is an ex- 
tenah m prolungation of the Qulf Stream, still driven on by the mb a 
tetgo of the Trade Winds,-a doctrine which (greatly to my surprise) 
has been adopted and defended by my colleague, Profeasor Wyville 
Thomaon.* But w h i t  these authorities attribute the whole, 
or nearly the whole, of this flow to the true Gulf Stream, I regard 
a large part, if not the whole, of that which taka place along 
our own western coaete, and passea north and north-eaet between 
Iceland and Norway towards Spitzbergen, as quite independent 
of that agency; so that it would continue if the North and South 
American oontinents were so completely &united, that the Equa- 
torial current would be driven straight onwads by the Trade 

See his Leetars On Deep-Sen Cli tea ," in Natwe,' Jdy 98&, 1830. 
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Winds into the Pacific Ocean, instead of being embayed in the aul f  
of Mexico, and driven out in a north-east direction through the 
" Narrows " off Cape Florida. 

28. To the mere physical Geographer* it may perhaps seem of 
little importance which of theae views ia the correct one. The 
transfer of a vast amount of heat from the Equator towards the 
Poles by a continual movement of water being admitted on both 
sides, the question whether the so-cdled Gulf Stream which warme 
Iceland, Spitzbergen, and the Polar area generally, is, or is not, an 
exteneion of the real Gulf Stream which issues from the Narrom, 
may aeem scarcely worth diecuesing. But any one who takes a 
a&ntijic view of the matter must see that the question ia one of the 
highest interest, from its relation to the general theory of Ocean 
Cwents, pa& as well as present. For if the doctrine of a G e n e d  
Ooeanic Cimlation depending only on differences of Temperature 
be oorreot, it comes in A an important element in the study of all I 

other great currenta at  the present time, and especially of those of 
the southern Oceans, which seem much less attributable than thom 
of the northern to the primurn mobile of the Trade Winds, and indi- 
ate a general set " of wann surface-water towards the Antarctic 
Pole, as  pointed out by Capt. Maury ('Physical Geography of the 
Sea,' pars. 748-750), which is particularly noteworthy in a broad 
band that occupies in the Southern Hemisphere a position closely 
corresponding in longitude with the so-called Gulf Stream between 
Ioeland and Norway, tand carries an almost Equatorial temperature , 
as far South as lat. 400. Further, the question is of yet greater 
importance in ita Geological relations ; since any circulation that 
hes ita origin simply in difference of Temperature must have been 
maintained throughout all geological epoohs ; and the formation of 
Glacial beds, marked by the presence of the marine types of Polar 
waters, may have been taking place at any time and in any part of 
the Equatorial Ooean, without any reduction of the land. tempera- 
ture. Whereas if theae glacial currents are originally dependent 
upon the motion communicated to the trne Gulf Btream (aa Prof. 
Wyville Thornson maintain8 t), they would ceme to flow over the 
deep bed of the Atlantic, if the stream were diverted by the free 
& of the Equatorial m e n t  into the Paczc. 

29. In order, then, that the various pointa of contrast between 
the two doctrines may be clearly understood, I shall Ate them 
separately and explicitly. Their divergence may be said to com- 
menoe at that part of the North Atlantic, in which, according to 
-- 

See Mr.Keith Jobton, Jnnr, in the 'Academy.' December 15th, 1870, p. 70. 
t See hb Lecture "On Deep- C l i , "  in Nature,' July 28th, 1870. 
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the best authoritiee, the true Gulf Stream ceases to manifest itself 
aa a definite nor the ter ly  current; one large portion of i t  having 
been deflected southwards to return into the Fquatorial current, 
whilst the remainder interdigitatas with the opposing Arctic current, 
whereby ita rate and temperature-already greatly reduced--are 
abject  to such a further reduction, that, as Sir J. Herschel ex- 
pressae it, the Gulf Stream as 4 is dispersed and destroyed.. 
This dispersion may be afErmed to be complete in about Lat. 45' N., 

and Long. 35' w.; to the north and east of whioh, according to the 
recently-publiehed Admiralb Chart, no moaemsnt save a surface- 
drift is pemeptib1e.t Between thie part of the Atlantic and the 
western ooest of Southern Europe, there is a region in which, as I 
dul l  presently ahow, there ia no evidence of any other elevation of 
temperature t.han that which may fairly be attributed to the effect 
of the true Gulf Stream nearer -its souroe, in heating the south- 
westerly winds that blow towarde the whole Atlantic coast of 
Europe,--an effeot very justly insisted on by Mr. Croll as an import- 
an t  element in the d i s c d o n  of the total amount of work done 
by it. Passing from this d r a l  region, however, in which the 
Isothermal l i n i  tend uoutherly rather than northerly, we find as we 
go Northwards more and more dietinot evidence, from the mrtlwly 
direation of the Isotherme, of the transference of heat, by a sbw 
movement of water, in a north-eaeterly direction ; this booming 
eo decided in the interval between 1 c e k d  and Norway, that the 
aummer Isotherms-as shown in Dr. Petermann's Map for July- 
turn almoat duo north, end paas onwarde in that direation, with 
'more or lees of an easterly bend, even beyond Latitude 75'. In 
oonneotion with this must be considered the under- 
flow of Polar water,which, as ia admitted on both sides, brings back 
the surplns cold (so to speak) of the Polar area to the deep-eerr 
bottom of the Equatorial zone. 

(a.) Now on the one aide the north-terly flow of warm wr- 
face-water is a h n e d  to be a. prolongation of the true Gulf Stream 
ourrent, etill urged on by the ois a tergo in which that current has 
ita 80mw1, viz. the westward propubion of intertropical water by 
the Trade Winda, constituting the Equatorial onrrent; and the en- 

* gPhysical Geography' (1861). p. 51. Sir John Henchel'r statement u ta the 
thinning-of of the Gulf Stream in thin region hao been fully conhued by more 
recent observatiom. 

t Of the preralenae of such a mrlace-drift there is ample evidenee in the 
srrivd of trem, fruits, and men floatin hello (u yrulo) of the Tro ia on the 
shores of the Bebridq and the shetlnnl Orkney, an Fsroe islands. i u t  of thin 
drift the revalence of math-west win& over that part of the Ocean neema a s d -  
cient e.xPfsnation. 
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trance of this water into the Polar area will be alwaye tending to 
produce an elevation of ita level.-On the view I advocate, this 
north-easterly flow ia regarded as due to the via a fronte originating 
in the action of cold upon the water of the Polar area, whereby i t s  
. eve1 is always tending to depreamon (5 22). 

(b.) So, on the one side, the return underfiow of Polar water is 
considered aa dependent on the Gulf-Stream current and ita north- 
eastern extension, the water of which would raise the surface-level 
of the Polar basin, if thie were not kept down by an escape from. 
below, which, in ita turn, is drawn intothe Equatorial area to keep 
up the level that would otherwise be lowered by the flowing off of 
the Gulf Stream.-Aocording to the doctrine here propounded, the 
deep efflux of Polar water is considered as the pimum mobile of a 
Genela1 Oceanic vertical Circulation, of which the north-east d a c e -  
flow is the complement; whilst the Gulf Stream is part of a local 
hmhntal circulation, which is completed by the direct return of 8 

large portion of i t  into the Equatorial cu&nt, while the portion. 
which proceeds farther north ultimately returns in the Polar 
surface-&rrents, of which the principal keeps its way southwards 
between the coast of the United States and the Gulf Stream, back 
to its very commencement.* 

30. In discussing this question, I shall first endeavour to show 
that the portion of t h e  ~ a a n t i c  which lies between the Azores and 
the coast of Southern Europe ia thervninnehiwUy a neutral reg.ion ; t h e  
surface-temperature of which is that which normally belong b 
itself in.virtue of ita geographical position, undergoing no sensible 
modification from the influence of the Gulf Stream, except that 
which is due to the remote influence of south-west whds, and 
therefore affording no evidence of the extension of any prolongation 
of the Gulf Stream into ita area. The careful correlation which I 
have made of the surface-temperatures, taken every two h o r n  
through the day and night in our last Porcupine Expedition, shorn 
moat unequivocally that the surface-temperature of the Mediter- 
ranean during the months of August and September is on the  
average least jive degrees h i g h  than that of the eastern border of 
the Atlantic between the same parallels. As I have not the same 
positive information in regard 6 the relative winter temperatures of 

* In speaking (L Natnrc,' July 98th 1870). of a deep indraught of cold dntarctic 
water an required to keep up the level of the Equatorial area which in lowered by 
the northward flow of the Gulf Stream, Professor W rille Thomson does not 
explain how the acoumulatioo of water in the nwthenr Eemirphere is prevented. 
Moreover a reduction of level will give rise to a ourfacecurrent, rather than tcr 
a deep indraught. 
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these two Seas,* I must have recoum to a comparison between the 
temperatures of three stations on the Atlantic seaboard, and those 
of three stations within the Mediterranean in nearly the same 
parallels of latitude, ee given in the Admiralty Pilot Charts for 
the Atlantic Ocean :- 

5 

--- 
~ e n -  . . . . . . . . . .  
Pdermo . . . . . . . . . .  
Algiers . . . . . . . . . .  ' 

This comparison shows a decided excess in the Mean of the four 
winter montheee well as in the Annual Mean-in favour of the 
Meditarraneen statioxu; end it seems a fair inference from this 
result that the temperature of the Atlantic seaboard of Southern 
Europe, between the parallels of 36" and 46" is not pereeph'bly nriued 
by any afflux of Ocean water from a warmer source. It is no 
answer to this argument to urge that the winter temperatures ' 
of stations on the western shores of Europe-are much higher than 
those of stations under the same parallels on the eaetern sea-board 

- - 

Since thi Pa WM md, 1 hare been referred by Mr. Prestwich to a Memoir 
by Y. A i d  on gl'emperature of the Mediterranean, in the 'Ann. de Chirn. et 
de Phys.' for 1845; whilst the Hydrographer har been kind enough to furnish 
me with a aet of Temperature obserrationr in the Atlantic,,contained in a Dutch 
work entitled ' Ondemoekingen met den Zeethermumeter, 1861. From there 1 
have obtained tbe nutai.lr for the following compariwn hetween the winter , 
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the other, with that of Chrietiania and Stockholm, which are nearly 
in the ssme parallel of latitude with iteelf. a 1  these stations are 
within the warming influence of the south-we& winds, and they are 
all expoeed to the moderating influence of a neighbonring sea But 
whilst Stromneae lies in the direot course of the n o r t h 4  flow 
(commonly regarded ee a continuation of the Gulf Stream), Green- 
wich, Christiania, and Stockholm, are secluded from ita direct 
influence. 

Here we see that, with a differace of latitude of nearly 7 9 ,  the 
me.an annud temperature of Stromness is only 2O.8 lower than that of 
Greenwich, whilst its temperature during January and February is 
deoidedly milder. On the other hand, Stromness haa an enormoue 
advantage over Christiania and Stockholm in winter temperature, 
though the greater heat of their summer prevents this advantage 
from being so marked in the annual mean. 

32. The evidenoe of the mitigation of Arctio cold by the trans- 
portation of Southern heat, in the north-east flow of Om-waters  
becomes stronger and stronger the further North the effects of that 
flow are traced. And I ehall now endeavour to show that this miti- 
gation is due to the General Oceanic Circulation, the exietenoe of which 
i t  has been my aim to demonstrate on the ground of physical neces- 
sity, and the .special applicability of which to the w e  in question 
I ehall now point out. 

33. The Temperature-eonndinge taken in the Lightning Expedi- 
tion of 1868, and the Pornrpitu Expeditions of 1869 and 1870, 
olearly establieh (1) that the north-eaat movement of Ocean-water 
ia not a mere surfme-flow, but extenda to a depth of several hundred 
fathoms: and (2) that ita trauaportation of warmth ia even mom 
marked in ita lower than in its upper strata,-the s&tempe- 
tnre falling with that of the air, whilst the tempemture of the 
deeper water wffers a much smeller reduction in ita northerly 
course. Theae fecta maet, I think, become evident to any one who 
will carefully study the obaervatiom contained and digested in the 

, 

Btromneea .. .. 
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1 alowly northwards. Further, a comparison of the serial sounding 
at Station 42 with the bottom temperature-roundinga taken in the 
Porcupine Expedition of 1870 off the coast of Portugal, about lo0 
further south, affords similar evidence, in the correspondence of the 
rat- of reduction from the surface downwards, that this northerly 
flow of a stratum a t  least 500 fathome deep is traceable south- 
wards to what I have designated the " neutral area" (§ 30). 

Tempentun of &r 

F.tb. Fath. -------- 
0 I 0 0 0 0 

49 12 66 64-6 51'1 50.5 49'6 48'5 47.4 

About 3g0 70 68'0 53.0 64'0 51'5 51'0 50'5 

A comparison of these data brings into marked prominence the 
auperior heating power of a deep mass of warm water, above that 
of a mere surface-layer. For we see that whilst the temperature of 
the upper stratum is rapidly cooled down in its northward peeerye, 
that of the 400 fathoms beneath it sustains comparatively little 
reduotion. The thinned-out margin of the Tropical Gulf Stream 
would lose all its heat long before i t  reachee the Polar Circle ; but 
the deep flow which cariies northwards the warmth of a Temperate 
area yields it up far more gradually. 
34. I cannot myself see how the movement of such a mase 

is to be accounted for on the hypotheeie that its impelling force is 
derived from the surfrtce-action of the thinned-out margin of the 
true Gulf Stream; but ae my colleague, Prof. Wyville Thomson, 
interprets the fact (as to which there ia no difference between us) 
in  that sense, it is requisita for me to state why I cannot agree 
with him. r L  The basin of the h'orth Atlantic," he says (be. cil.) 

forms a kind of nrl de me; and while a large portion of the Gulf- 
Stream water, finding no free outlet towards the north-east, turns 
muthwarde at the Azores, the remainder, instead of thinning-off, 
has rather a tendency to accumulate in the northern portions of the 
trough. We accordingly find that i t  has a depth, off the west coast 
of Imland, of at least 800 fathoms, with an unknown lateral ex- 
tension." Further, he says, in " the Shallow, including the Hebrides, 
the Orkney and Shetland Islands, and the Faroes, stretching west- 
wards and northwards nearly to Iceland, the average depth is 
about 600 fathoms; and the Gulf Stream, which has a depth in 
these latitudes in summer of from 600 to 700 fathoms, occupies 
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the whole of it, giving an abnormal temperature of something 
like 129" Now, the temperature-spundings taken by Commander 
Chimmo in the neighbourhood of the Banh of Newfoundland 
dearly show thatethe thicknese of the Gulf Stream does not there 
exceed 50 fathome, and that i t  may be less. Thna, in L a t  440 3' N., 
and Long. 48' 7' w., the temperature of the dace-water  being 
61°, i t  was reduoed at 50 fathoms' depth to 43'; whilst at 1000 
fathoms i t  was 35O.5.. Between this part of the Atlantic and its 
north-eaetern border, with which we are now concerned, thew is 
an area, caloulated by Mr. Findlay at '1,500,000 square miles, over 
which this thinned-out margin of the Gulf Stream ia free to diffuse 
i h l f  still more widely. And it is to me physically inoonceivable 
that th i~ w r h  film of lighter (because warmer) water should 
oolleot itaelf together again-even supposing i t  still to retain any 
tucese of teniperatnre-and should burrow downwards into the 
utrongh," di&&dng coMer and heavier ude, to a depth much 
greater than that whioh i t  poeeesees at  the point of ita greatest 

glory "-its pa- through the Florida Narrowa The upholdera 
of this hypothesis have to explain how such a re-collection and 
dippingdown of Gulf-Stream water in to be aocounted for on 
Phyaicel prinoiples. 
35. Now, the slow onward northerly movement of the whole 

mass of Ocean-water. above that " stratum of intermixture" which 
intervenes between the' upper Equatorial-polar flow and the deeper 
Polar-equatorial flow, is exactly what would be anticipated on the 
hypotheeie of a Vertical Circulation, kept up by the oppoeition of 
Temperature between the Polar and Equatorial oceanic a r e a  Ita 
rate, estimated by Admiral Irminger at  from 14 to 24 milea per 
day,t is what may be expected on that hypotheab; whilst it is 
much less than that which the re-oolleated waters of the Gulf 
Stream ought to poeaeea, in order to maintain their ground against 
the weight of colder water which they dieplaoe. I venture to 
urge, therefore, that the admitted existan- of the northward " mt " 
of th i s  great body of warm ocean-water, taken in oonnection with 
the return-flow of Polar water already adverted to (5 26), afforda 
very strong evidence in favour of a general vertical Oceanic cir- 
da t ion .  

36. Of moh a Circulation the most remarkable example that him 

4Proceedin~ of the Royal Geop hical Society,' for Febrnary 8th, 1869.- 
The tempemtare recorded by Commanir ~ h i m m o  at ,000 fathoma rra 39'5 ; bat 
this needs to be reduced by a correction of about 4' for the effect of prerrsare at 
that depth upon unprotected thermometers. 

f ' Proceedings of the Royal Geographical Society,' rol. xiii 1869, p. 947. 
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yet preeented itself was h t  discovered in the LigWng Expedition 
of 1868, and waa mow fully examined in thg Porcupine Expedition of 
1869; in which a great number of temperature-soundinge were 
taken, that brought out very clearly the conhat  in submarine 
climate produced by it in whet I had ventured to designeta 
aa the Warm and Cold breae.* Tbe nature of thie contraat will be 
readily understood from a comparbon of the two serial soundings 
(Nos. 52 and 64) taken in the Cold Area, with the one already.oited 
(No. 87) taken in the Warm Area : No. 52 being about 50 miles to 
the northward of No. 87 ; whilst No. 64, which waa taken in the 
middle of the channel dividing the Shetland and the Faroe Idan& 
w a ~  nearly a degree northward of No. 52.' 

Between the temperatures of the surfaoe and of the upper stratum 
down to 200 fethoms in Nos. 52 and 87, thew ie an extraordinarily 
close conwpondence ; but whilst, in the latter, reduction goea on 
gradually with the depth, there ia in the former a sudden deacent of 
nearly 15" between 200 and 800 fathom; ao that the temperature 
of the bottom at 884 fethoms ie reduced to 30°.6. In No. 64 we find 
the temperature of the surfaoe and of the npper etmtum lower 
throughout, and the reduction m e n o e s  earlier and goee on more 
gradually ; but at 300 fathoms a temperature of 3F4 was reached, 
and a further d u d i o n  showed itself with i n m  of depth, until 
at 640 hthoms a temperature d 29O.6 wae marked. From theee com- 
parieone it seems clear, that whilst the npper h t u m  overlying the . 

Tempemtare at surface . . . . . .  . . . .  , , at 50 fkthome 
, , at 100 , .... 
, at 150 . . . . . .  . . . .  , at 200 ,, 
,, a t 2 M  ,, .... . . . .  ,, at300 ,. ,, at 350 ,, . . . .  
,, at 400 ,, . . . .  
, , at 450 . . . . . .  

at 500 , .. . . . . .  , at550 ,, . . . .  
,, at 600 ,. . . . .  
, , at 640 ,, . . . .  
,, at 700 , , . . . .  ., at767 ,, -. 

- -- - 

* See the ' Preliminary Report ' already referred to. 

xa s l  ( 80.8, .  

h k  6@ 00'. h L  690 SS'. Lst 61° 21'. I 
52'1 
48.5 
47'3 
46'5 
45'6 
38.4 
30.8 
30'6 . . .. . . .. .. . . . . 

.a 

529 6 
48'1 
47'3 
47'0 
46'8 . . 
46'6 . . 
46'1 . . 
45'1 . . 
43'0 .. . . 
41'4 

49?7 
45'5 
45'0 
43'3 
39.6 
84.3 
31'4 
31'4 
31'0 
30'6 
30'1 
30'1 
29'9 
19'6 
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Cold Area is a continuation of thqwarm flow which has made its 
way into thie region fronp a southed~~nr~e-rapidly losing heat 
it paws northwards-the Glacial Wrn beneath has been brought 
by some peculiarit7 of the bottom (likithat which C B U B ~ ~  the deeper 
and heavier stratum of Ifediterran- water to ascend the slope 
forming the bed of the Strait of Gibrabr, § 15) much nearer the 
surface than i t  lies elsewhere in that latmde. 
37. That this Glacial stratum ie re all^ h a m ,  moving slowly 

bein, I oannot bring myself to doubt ; althoug % int contested 
by my Colleague, apparently on the ground that w e w  not trace ite 
further course. " At the western mouth of the vallw. he W's. 
" the cold water is banked in and retained by the water ot%e Gulf 
Stqeam, which is slowly passing the entrance of the gorge ; &Gng a 
repetition on a small scale of the curions phenomenon describid by 
Profeseor Bache, off the coast of Maesachneette, 8s the ' cold w ' 
Sow them two cases are by no meam parallel. The Polar surf 

I 
onwards towarda the south-weat to discharge into the Atlantic 

3; 
current running southwards along the Atlantio eee-board of t h h  
United Statea, and the Gulf Stream running northwards, between 
which the " cold wall " intervenes, move one another in oppoeite - 

4 

direotions, 8s thus : Cold Wall. But the warm and cold streams in 
C 

the region which Profeesor \Vyville Thomson and I have explored 
together, are moving lolwrds one another in opposite directions, 
Warm Cold ; the uvvm stream from south-west to northeast, the 
-C- 

cold etream from north-east to south-west. The upper layer of the 
warm stream passes over the cold stream, in virtue of its inferior 
specific gravity; slld the analope of the " cold wall" is here the 

stlrrtum of intermixture" between 200 and 300 fathoms' depth. 
Supposing that the cold stream were "banked in" by the lourer 
stratum of the warm stream, ita motion would be cheeked if the o p  
posing forces of the two stream were equal, and reversed if the 
onward force of the warm stream were the greater. In either case 
the bottom would cease to show its glacial temperature ; for the 
lower stratum in immediate contact with i t  would come to possess, 
if reduced to dugnation, the normal temperature of the Latitude; 
whilst the reversal of the flow would bring up ita temperature to that 
of the Warm Area. That we did not hit upon the outlet to this 
cold dream is. I believe, due to the smallnese of the number of our 
sounding to the west of Long. 8" 10'. the most westerly point to 
which we traced it. I t  was at thb point (So. 52) that there wae 
the most distinct evidence of the nuwement of the atream, in the I 
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rounding of the g&el pebbles brought up from its bottom ; and this 
seamed coincident with a narrowing of ite channel, probably through 
the agency of a " middle bank."* 
38. Here, then, we seem to have a sort of epitome, within the 

comparatively moderate depth of 384 fathoms, gf that surface Eqna- 
torial -+ Polar flow, and of that deep Polar --, Equatorid flow, 
which, in the p a t  h i o  baains, aan only be substantiated 
by Temperature-mndings reaohing to more than 1000 fathoms, but 
of which all wch aoundinge that can be regarded aa at all reliable, 
affordvery distinct indications,t aa I have &own in Pars. 118-121 of 
the ' Preliminary Report' of the Pmcupime Expedition of 1869. 

39. Having thus fortified my own position, by showing that the 
power I have invoked has a real existence and a most extended and 
varied operation, instead of being a figment of my own imaginatiou 
(as Mr. Croll represents i t  S), I shall venture to attack the strong- 
hold of my adversaries, by showing that the Gulf Stream, at the 
point of its greateat "glory," can by no means claim the heating 
power which they aseign to it. 

THERMAL WORK OF THE GULF STREAM. 

39. " From an examination of the published sections some years 
ago," says Mr. Croll, ''1 came to the conclusion .that the total 
quantity of water conveyed by the Stream is probably equal to 
that of a stream 50 miles broad and 1000 feet deep, flowing at 
the rata of 4 miles an hour ; and that the mean temperature of tho 
entire mass of moving water is not under 65' at the moment of 
leaving the Gulf."§ The correctness of this estimate haa been 
already called in question by Mr. Findlay,l( who has shown that 
i t  is by no means jnstified by the data supplied by the American 

I am authorired by Captain Calver, whose practical knowledge of all matters 
relating to currents entitlen his judgment on this question to the greatent weight. 
to state that he entirely concurs in the interpretation I have given in Pan. 35-37 
of the phenomena we have observed together. 

t Since t h i  Paper WM read, I have received, by the kindness of Sir Henry 
Rawlinson, the following very intereating communication from Mr. Newall of 
Gateshead:-"In layin the Atlantic Cahle of 1865, it is recorded that a red 
painted b ~ w i t h  a balfmd iIapt&, w u  dropped on A u y t  4th. in 1st. 51" Pa', 
lon . 38' 42, to mark the broken end of the cable. T h i  bnoy w u  last by 
thesea t  India Mail SteamerMezhn, on October 19th, 1865, in Lat. 4?O, Loug. 40". 
when it apprared to be stationary; so that in neventy-six days it had travelled 
nearly due swlh  a b u t  600 n a u t i d  milea, or about 8 nautical mlles a b y .  I pw- 
sume that the buoy had been thus camrd  againat the Gulf Stream by a strong 
undercurrent acting on the long buoy-rope." 

$ ' Philosophical Mlrgluinq' October. 1870. Bee .Ira the note ante, pp. M, 55. 
February. 1870. 
Geographical Society,' Fe- 8, 1869. 

VOL. XV. a 
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sweyors. I have now to show that the data obtained during the 
Porcargitw Expedition of 1870 may be fpirly 4 the bagis of 
a still further reduotion. 

40. Acoording to the mode of oomputation adopted by Mr. Croll, 
the total a d  of: w d m  entering the Mediterranean from the 
Atlantic through the Strait of Gibraltar would be errtimated by 
the sectional area of the channel between Gibraltar and Ceuta, 
and the rate of the surface-current, moving 3 miles an hoar, a t  
that point. Previously to our recent exploration, no one could have 
been justified in a h i n g  that euch an eetimate is excessive ; and 
yet we now know that it would have been egregiously wrong. For, 
ae already shown (5 12), the rate of i d o w  quickly dimhiaha from 
the surface downwards, so that at the depth of 200 fathoms there is 
probably dead water " ; whilst below 250 fathoms the movement 
is all C tb opposite direction I think that I should not under-estimate 
the real amount of the i d o w  if I were to take i t  a t  not more than 
one-ted of the entire eeotional area, moving at the rate of 3 miles 
per hour. No experiments have been made by the American 
surveyors of the Gulf Stream, so far as I am aware, for the purpose 
of ascertainii ita rate and direction at different depths, in the 
narroweatwhich is also the shallowestpart of its course, the 
strait between Cape Florida and the B m i n i  Isles ; and until such 
experimente shall have proved the contrary, i t  may be ffirmed that 
the assumption that the surfsce-rate prevails at  even an inconsider- 
able depth,-much more that i t  extends through the entire sectional 
arcs,-must be considered ae a pure assumption. For, i t  must be 
remembered, the action of the Trade Winds in producing the Equa- 
torial Current is a ~~ one ; and there is no evidence that i t  
seta in rapid motion m y  deep stratum of wabr. And even if the 
whole maas of water in the Narrows really flows in the same 
direction, there is every probability that the rate of ita movement 
rapidly decreases from the wrfsoe downwards,*-the oar~e being 
entirely different from that of a stream descending through a 
ohannel of whihh the bed progressively falls. But, further, the 
low temperature whioh has been ascertained to edet  in its deepest 
etratnm, is to me a very strong indication that there is an undercur- 
rent in  the oppoah direction, bringing comparatively cold water into 
the Gulf of Mexico from the Polar current, which hae been traced 
southwards to near the mouth of the Narrow. The existence of 
such an underourrent ie hinted at by the American surveyors them- 
selves, in consequence of the distinct evidence they hare obtained 

* Here, again, I am permitted to cite the authority of Captain Calver in 
oupport of my position. 
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.of an ahoat  glaoial temperature beneath the heated waters of the 
Gulf Btream, both within the Gulf of Mexico and after ita exit from 
the Narrows. In the present state of our knowledge, no one has any 
right to deny, any more than I hsve to afiwn, the existence of mch 
e revem undemrrent; but, until its existence shall have been 
diqroved by actual obeervation, the analogy of other ,currents 
between g& or inland eeas and the open ocean muat be held to be 
in ita fevour. 

40. In regard to the a o q c  temperature of the maes of moving 
water, the data supplied by the observations made last mmmer 
during the Mediterranean cruise. of the Porcupine lead me to regard 
Mr. Croll's eatimate as far too high. It seems baaed on the assump- 
tion that, in proceeding from above downwards, the tempereture 
deecende uniformly between the different points of observation- 
as in the section between the Florida Keys and the Havana-from 
80' or 84' a t  the wrfaoe, to 60° at about 360 fathoms, and to 45O on 
the bottom at 845 fathoms. Now, three sets of observations in the 
Mediterranean, made at intervale of ten fathoms, .show that the 
superheating, produced by the direct action of the mn upon the sur- 
face, is almost entirely limited to a stratum of $fly fathoms' depth, 
the descent of 'the thermometer being most marked in the first 
twenty &thorns, as  shown in the following Table :- 

1; ia reasonable thence to infer (until evidence shall be adduced 
to the contrary) that s more rapid reduction from the &tern- 
perature would be found in the uppermost stratum of the Gulf 
Stream than in that whioh liee below i t ;  so that my computation 
founded upon a uniform relation between temperature and depth is 
altogether erroneow. Aa the Mediterranean in altogether out off 
from the Oceanic circulation, no data can be drawn from the tem- 
perature of ita deeper water, which, from 100 fathoms downwards 
to the greateat depth we sounded-1508 fathom in the weetern 
basin, and 1743 in the eastern-proved to be perfeotly uniform. 

a 2 

- 

Tempenrtm of sir . . . . . . . .  
of 8urf.ea .. . . . . . .  
a t 1 0 f a l h o m  .. .... . . . .  .. a t s o  ,, .... .. at 80 .. . . . .  r t  at 40 ,, . . . .  at 50 ,, - 

100 

I. -- 
7;3 
69'5 
59'0 
57'5 
66.5 
55'7 
55'3 

54' 7 

II. 

7 G 0  
74'6 
69'3 
66'0 
63.0 
61.7 
69.7 

65-1 

m. 

789 8 
77'0 
71'0 
61.5 
60.0 
57'3 
56'7 

66.5 
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But, in our Atlantic soundings in a corresponding parallel of lati- 
tude, we found that, after passing thro~igh the heated surface-layer, 
sere was a slow, nearly uniform, descent of temperature down to fie 

stratum of in&mixt-ure," in which there wsa another mdden drop 
of lo0. And, as it is clear from the reduction of temperature of the 
Gulf Stream to probably kiza than 45' at its bottom, that a stratum 
of water, oooled by admixture with a Polar current - whether 
moving inwards or outwards-underlies the warm stream, a n d o m  
justifie~ the suspicion that there may be a sudden reduction from 
60° to 4 5 O  at no great depth below that at  which the fonner tem- 
perature was obtained. At  any, rate it may be affirmed with 
confidence that, until a much more minute and accurate series of 
observations than any yet made* shall have determined the tem- 
peratures of different strata of the Gulf Stream, no reliable calcula- 
tions can be even approximately made as to the amount of heat 
conveyed by it. 

41. Since, then, Mr. Croll's estimate of the thermal work done by 
the Gulf Stream has been ~hown to be unreliable-in regard alike 
to the amount of water which daily flows outward through the  
Narrows, and the amount of heat which that water conveys,--and 
since the excess of hie estimate (if the facts should prove to be 
accordant with the analogies I have adduced) will be in  the mm- 
pound ratio of the reductions which may have to be made in the two 
elemente-I submit that no .argument can be fairly based on that 
estimate against the doctrine of the General vertical Oceanic Circn- 
htion, on the ground that the Polar area is so effectually heated by 
the Gulf Stream that there is nothing left for any more general 
circulation to d0.f 

The Physid Prim$en on which the argument of the foregoing 
Paper is baaed, may be stated as follows :- 

I. Wherever there is a diffience of led between two bodies of 
water in  conimunication with each other, there is a tendency 
towards the equalization of their levels by a flow of the uppei- 
&aturn of the higher towards the lower. 

11. So long sa the difference of level is maintained, so long will 
this flow continue; and thus any agency which constantly lowers 

I am jmtiled by the information I have personaUy received from Mr. Hilgard, 
under whose direction the observatione above cited were made, in affirmin6 that 
the Temperatures taken at considerable depth are by no means to be relied on. 
and that the whole of this work hns to be done over again with pdcdal 
Thermometers, such as were nsed in the Por 'ns Expeditions. 

t 8e.e his Paper Oa the Physical Caw o& C m t l , ' '  in 6 P h i l ~ p h i c a l  
Magasme,' October, 1870. 
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the level of one body of water below that of the other (unless i t  
directly antagonize the downward preasure of the higher water *), 
will keep up a constant flow from the higher towards the lower. 
Thia mustant lendeney to qwlieation of Zed will restrain the actual 
difference within very n m w  limits; and the movement, when 
tbere ie free communication, will be proportionally slow. 

IIL Wherever there is a want of eq~il~lnium, arising from diffmence 
of W t y ,  between two bodiee of water in communication with each 
other, there is a tendency towards the restoration of equilibrium by 
a flow from the lower stratum of the denser column towards that of 
lighter, in virtue of the excess of pressure to which the former is 
subjected. 
IV. So long aa a difference of density continues to exist, so long 

will this flow continue; and thus any agency which constantly 
producee a fresh dieturbance of equilibrium, whether by increasing 
the denaity of one column or by diminishing that of the other, will 
keep up a continuous flow from the denser towards the less dense. 
This conetant tendency to reatmation of equilibrium will keep the 
actual difference of density within definite limita. 

V. If there be a t  th'e same time a difference of lerre2 and an exceba 
of deneily in the ehorter column, there w3 be a simultaneous tendency 
to the equalization of the leael by an  upper flow from the higher to tlre 
h r ,  and to the restoration of the equi11'brium by an under jlm fiom 
ilrs haamer to the lighter column. 

VI. So long as the difference of leael and the diffmence of density 
are maintained, so long will the flow continue in each direction; 
and thus a Vertical Circulation will be kept up by any constant agency 
which alters at  the same time the level and the density; provided 
that the excess of density always remains on the side of the lower 
column. 

VII. The rate of flow, where i t  is not confined within narrow 
limita, will depend simply on the amount of disturbance, in  the one 
c u e  of level, and in the other of &ty ; and when this disturbance 
is small, RO as to be counteracted almost as soon ss it takes place, 
the movement may be so dow as to be almost imperceptible, though 
uot less real and effectual. But if the communication between the 

* Thus, it has been ahown by Archdeacon Pratt ('Phil. Trans.,' 1859), that 
in conrequrnce of the l d  attraction produced by the high landof Ada, with 
nothing but Oeesn to the southward, the Sea-level at the mouth of the inaus 
is no lesr, than 515 feet above thnt at Cape Cornorin.-So. again, if barometrical 
presaure be p c n n a d y  lower over any Ocanic area, than on other parts of the 
surface, there will be a permand deoalion of the water-level in that area, but no 
eurrent; equilibrium being there maintained when the etcess of Water-pressure 
$ eqnnl to the dcjiciency of Alr-pressure. 
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two bodies of water take place through a long narrow channel, 
the rote of movement will increase so as to produce a deoided cur- 
rent in eech direction ; since the moving force, which in the former 
caee is diffused through a.vast body of water, is here brought to 
bear upon a limited amount, and will act as a eonelanily accehding 
one, increasing the rate of motion ~ t i l  any further augmentation is 
checked by opposing foraes. 

Tbe aplplication of the foregoing Principles to the particular Cases 
discussed in the Paper is as followe :- 

VII1.-A Vertical Circulation is maintained in the Strait of 
Gibraltar by the ezcees of evapmation in the Meditemean over the ' 

amount of fresh water returned into its baein, which at the aame 
time k a  ita level and increuaea ite densrensrty; BO that the mrf~'01jrow 
of salt water which restores its level (exceeding by the weight of 
salt contained in i t  the weight of fresh water which has passed 
off by evaporation) disturbs the equilibrium and producea a deep 
outjIoro, which in its tum lowers the level.-The same &ay be 
oewmed to be the case in the Strait of Babelmandeb. 

=.-A Vertical Circulation is maintained in the Baltic Sound 
by an ezcess in the ilrfrw of fresh w d e r  into the Baltic; which at 
the aame time r a k  ita level and diminiehes ita density, so as to 
produce a w f a c e  owflow, leaving the Baltic column ,the lighter of 
the two, so that a deep i@ow must take place to restore the equi- 

, librium.-The eame may be ~ s e n m d  to be the case in the Bosphorus 
and Dardanelles. 
X.-A Vertical Circulation must, on the same principles, be 

maintained between Polar and Equatorial waters by the difference 
of their Temperatures: the level of Polar water being reduced, 
and its density inoreaeed, by the surface-cold to which it is sub: 
jected, whilst a downward motion is ale0 imparted to each stratum 
sncceaaively e x p o d  to it ; and the level of Equatorial water being 
raised,and its density diminished, by the wrfrrce-lied to which it is 
exposed. (The first of these agencies is by far the more effective, 
since i t  extends to the whoh depth of the water, whilst the second 
only affeota, in any mnmderable degree, the nrpe$cid &aturn.) 
Thus a movement will be imparted to the upper stratum of Oceanic 
water from the Equator towards the Poles, whilst a movement 
will be imparted to the deeper stratum from the Poles towards 
the Equator. 

XI.-Of such a V e r t i d  CirM12adion in the general body of 
Oceanio water we have evidence, on the one hand, in the northerly 
movement of the upper stratum, of eeosrd hundred fdhoma' depth, 
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+hi& carriea the temperature of a warmer region into the Arctic 
circle (8 33); whilst, conversely, there is now a large body of 
evidenoe se to the gensral pewlance, over the deep-sea bottom, 
of a i e m m  not m a y  degree8 b e  the freezing+ of frah cwtcr, 
which cannot be accounted for in any other way than by an under- 
flow of Polar water towards the Equator. Further, under parti- 
onlar circumatancea, a yet greater degree of cold ia brought by 
Glacial currents into the Temperate zone (§ 36): thua, giving 
distinct indication of a general movement of deep water from the 
Poles towards the Equator. 

XI1.-Lady, i t  followa, if the foregoing dootrine be correot, 
that the General vertical Oceanic Circulation is the great agent in 
moderating the extreme cold of the Arotic basin ; the water which 
fbwa towarda it being not so much propelled into it by the 
Gulf Stream, aa drawn into it from an area of whioh the ordinary 
temperature ia little, if at all, above the normal. On the other 
hand, the Gulf Stream forms part of a 7rwizontd or eu-1 cir- 
culation in the North Atlantic, of which the Trade Wind constitutee 
the +mum mob&: aelarge part of its flow returns directly back- 
wards into the Equatorial current, thns completing the slicrfcr 
cimulstion ; whilBt the portion which passes northwards ultimately 
returns in the an- Polar curre& with which it intsrdigitattw, 
--one of these ourrents being sufficiently powerfnl to maintain a 
distinct courae back to the exit of the Gulf Stream, whew its deeper 
portion not improbably re-entera the Gulf of Mexico aa a reverse 
under-current through the Narrowa. 

No one can be more eensibls than I am myself that the General 
Doctrine propounded in this Paper cannot claim to be accepted 
aa an establiehed truth, until i t  shall have been teeted by a vast 
number of obaervatione, oarefully oarried out in varioua parta of 
the globe. But, if it should be thns sumantiated, i t  will afford 
a more acientifio baais for the study of Ocean-Currents than has yet 
been laid, and will thua tend to the improvement of Hydrography 
and Navigation. I t  may be hoped, therefore, that the aylltematic 
proseantion of observations upon the Temperature and Movement of 
the different strata of the o w  may henceforth be conaidered aa 
a part of the regular duty of the Britieh Navy.-the world-wide 
distribution of which givea to this country special feoilitiea for 
cultivating this branch of inquiry, whiht laying upon it the special 
obligation of using thoee facilitiee in the interest of all nationa. 
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Supplemmtd Note.--;In an Address delivered before the St. Louis 
(U. 8.) Historical Society on the 10th December, 1868, upon the 
uThermometrio Qatewap to the Pole," Captain Silas Bent not 
only attributes the mild winters of Mmeilles, Genoa, and Naples 
to the heating influence of the Gulf Stream, " which, as a surface- 
current, flows constantly into the Mediterranean through the Strait 
of Gibraltar," but goes on to make the following curious astmrtion :- 
L L  Pursuing these reflections, this matter presents a phase of inter- 
national importance which, were it not for the inhumanity of 
poeeeseing such a power, might place the whole of Eumpe at the 
meroy of thia country. For, admitting that Europe derives its 
mild climate from the Gulf Stream, which no one now, I believe, 
disputes, then to divert thia stream from its present direction, 
would be to  bring the whole of Europe at once, so to speak, to its 
normal climatic condition : that is, France and Austria wonld have 
the climate of Canada; and England, Germany, and Northern 
Europe would become a frozen wilderness, such as British America 
and Labrador. To accomplish this, the possession of the Isthmus 
of Panama, and the expenditure of two or three hundred millions of 
dollars in the excavation of a d c i e n t  width and depth of the rock 
only, that intervenes between the Carribean Sea and the Pacific, 
and the opening of a small sluice through the soil, to afford a 
beginning for the passage of the water from ocean to ocean--and 
but a short time would probably elapse before the channel would 
be large enough to give a new outlet to the equatorial waters of 
the Atlantic, and thus cut off that excess which now goes to make 
the Gulf Stream." Now that the temperature of the Mediterranean 
ow- nothing whatever to heat carried into it by the Gulf Stream, 
may be considered as demonstrated by the fact that in summer the 
surfece-current in the Strait of Gibraltar is dseidedly eddet than 
the mrface-water of the Meditermnean; and that in winter i t  is 
not at all w a r n .  E'urther, if the doctrine above advocated be 
correct, the complete diversion of the Gulf Stream would produce 
very little deterioxntion in the climate of North-Western Europe, 
the amelioration of which is mainly dependent upon the general 
Oceanio circulation. In threatening us with the reduction of our 
winter temperature to that of Labrador, Captain Bent has quite . 
lost sight of the consideration stated at the end of par. 30. 

Mr. A. G. FINDLAY said, about eighteen yeam ago (L Journal of the Royal 
Geographical Society,' 1863, pp. 217-242 , he had endeavoured to demonstrate I 
before the Geographical Society-a litt l) e more clearly than had been done 
previously-thst, in each ocean, currents revolved around a central area, the I 
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Gulf S t m m  being the most remarkable of such currents, and that the 
general cause of all mrface-currents could be attributed to the action of 
the prevalent winds. There is a Gulf Stream in every ocesn ; though, from the 
configurntion of the land, and other causes, these great streams may not be so 
manifest in other oceans as in the North Atlantic. When, by the direction 
of the United States Government ten or eleven yearn ago, the narrowest p r t  
of the Gulf Stream was examined, figures were obtained which shut out all 
idea of ita ever reaching our shores as a heat-bearing current. In the narrocvest 
p r t ,  certainly not more than from 250 to 300 cubic miles of water pass per 
diem. Six months afterwards that water reaches the banks,of Newfoundland, 
and nine or twitlve months afterwad the miat of England, by which time i t  
is popularly suppoeed to cover an area of 1,500,000 uare miles. The p m  

rtionof the water that pasaea through the straits of 4orida will not make a 
eyer  of water more than six inches thick per diem over such a a p e .  Every 
one knows how soon a cup of tea m l s ,  and yet it is commonly imagined 
that a film of only a few inches in depth, after the lapse of so long a 
time, has an effect upon our climate. There is no need for calculations ; the 
thing is self-evident. Although there may be no difficulty in attributing 
mart of the well-known surface-currents of the ocean to a specific cause, such 
se the action of wind, yet thin can only refer to the upper strata, not more 
than one-tenth of the entire depth. Of the lower beds we are in almost 
total ignorance; and it  is only of late that we have acquired some amount 
of exact knowledge, not sufficient, as he believed, to establish a theory 
of general circulation, and yet, such a theory would seem to be an absolute 
neceusity. l'he ocean is like the atmosphere; every part of it is inter- 
mingled in the coum of ages. This can be proved mechanically, chemically, 
and biologically. A11 over the globe a surface-action on the sea can be traced, 
and there must be compensation somewhere. Again, if observations for 
npecific gravity are taken at  a certain depth below the surface, beneath the 
action of the aun, the falling rain, and the freezing ice, a wonderful uniformity 
is found all over the world. I t  is imposeihle that this uniformity should exist 
unless there is circulatiou. Thirdly, animala without power of voluntaryloco- 
motion exint over large areas on the bed of the ocean, and if the waters do not 
move they would starve. With regard to the depth of the Ocean he would 
adduce the following considerations. After the earthquake at  Simoda, in 
J a p ,  on December 23,1854, the tidal gauge at  San Francisco was oscillated 
in  a most remarkable manner, and it wss subsequently agreed that it  must 
have been due to the earthquake travelling acmss the Pacific in eighteen 
hours. Mathematicians have calculated that the am of a wave regulates its 
velocity, and the size of thin wave demonstrated that the depth of the Pacific 
Ocean was about 2400 fathom ; and that is the real depth, since discovered, 
of that ocean. If, then, a wave, moving on the surface, is regulated by the 
depth of the ocean, there must be some connection between the bottom and 
the d a c e .  The very intereatinz question of the Gibraltar and Mediterranean 
currents has occupied attention for a long period; and 150 years ago the lower 
outward current waa inferred to exist in the Strait; an old evidence of it  
is cited of a vessel fired into (in 1712) and sunk in the middle of the Strait of 
Tarifa, which came ashore at  Tangier, to the wetitward. On another occasion, 
in the Straits of Gibraltar, a vessel sunk off Ceuta, and she turned up off 
Tarifa on the other side, so that she muat have gone acrm the Straits in 
the b t h  of the stream. This was evidence, certainly, of an outward current. 
l'he expedition under Dr. Carpenter had brought much light on these subjects, 
but he thought that there would be some difficulty in attributing these 
o p p i n g  currents in the Strait entirely to a want of statical equilibrium. 
Because the name atuse acted in a revenre direction in the eastern Straits of 
the Mediterranean;. here the lower salt water flowed eastwards, and the upper 
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and &her water constantly flowed to the westward. The subject is now 
aesuming new importance, and he hoped that Dr. Carpenter and his co- 
adjutors will be enabled to make still further experimenta in the same direction. 

Mr. F. GALTON said he should be glad of further widen- that the causes 
assigned by Dr. Carpenter were adequate to produce a current as powerful ae 
that in the Straits of Gibraltar. In respect to the circulation undoubtedly 
cauwd by the difference in specific gravity of two adjacent columns of water, 
he could not but remark that, 80 far as that difference waa created by unequal 
temperatures, the beautiful model exhibited in support of the theory. showed 
the reeultsnt circulation to be exceedingly sluggish. This was the more 
striking, because the temperatures at  the two ends of the model differad 
extremely. Dr. Carpenter, however, in the earlier part of this memoir, had 
ascribed the Gibraltar current more especially, to the i d o w  of water from the 
Atlantic, to supply the lower level of the Medi-n, c a d  by ita more 
rapid evaporation. He did not think it.likely that a current of some 60 miles 
in length running at  3 miles per hour could be principally maintained by 
those means, unleiw there should be a considerable difference of level between 
the two eeae. He therefore asked Dr. Carpenter what the diierence of level 

. was at the two ends of the Straits of Gibraltar? 
Mr. J. BALL mid, no doubt the experiment had proved that, under certain 

conditions, an interchange will take place; but in the actual owan a multitude 
of causes are at  work, sud it  is by the combined, or contrasted action of these 
causes, that the phenomena occur. SufXcient stress had not been laid upon 
the vast amount of evaporation, and the consequent actnal diminution of the 
height of the ~ e s ,  in tropical regions. That diminution cannot be less than 
six feet per annum. The moisture carried northward and southward, and 
deposited in the rainy zone, is also a displacement of enormoue bodies of 
water. These were causes of motion in addition to the mere difference of 
temperature. The North Atlantic circulation must ba considered as very 
different from that of the other great owam; for the North Atlantic is, in fact, 
a closed gulf, as it  cannot be supposed that Behring's Strait exercises any 
material influence upon it. The subject was one of immense importance, and 
however valuable the contribution that Dr. Carpenter had made to it, all must 
reserve to themselves the right to admit any other explanation of the pheno- 
mena which may be given in future. 

Admiral Sir EDWARD BELCHEB aaid it  waa a curious fact known to nautical 
men, that for the last hundred yeam not twenty ships of the Navy of much 
d y u ~ h t  of water have succeeded in beating round from Gibraltar westward 
m h n  the line of this so-termed wunter-current. Dr. Carpenter seemed to 
have lost sight of the fact that there is an ebb and flood tide at Gibraltar; 
and that the rise and fall is. about 2 feet 6 inches. Probably the mperi- 
mente he had made were not calculated exactly at  high water. When Captain 
Smyth made his experiments there, he succeeded in obtaining results which 
showed tbat a counter-current did exist, but his i~letruments did not enable 
him properly to prove it. By beiig mixed with mud, of courae the specific 
grirvlty of the water might be increased, and such a mixture may have aome- 
thing to do in producing the under-current. The heat of the Mediterranean 
surface is not sufficient to account for the immense evaporation. The greater 
part of the evaporation, he believed, takes place on the surface of the rocks 
which m ex@ to the sun's rays. At Cape de Verd the c~~rrent  flows a t  
the rate of 6 milee an hour; and on one occasion, in a perfect calm, he put 
thermometers over at 20 fathoms, 50 fathom, 100 fathoma, and 500 fathoms, 
with a bar6m and k g  attached to each. At the end of one hour all the 
bar6cae and the ship were in the same relative positions as when they were laid 
down, showing that down to 600 fathoms the current ran at  the same veloaity 
as at the muface. 
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Professor WILLIAM~ON said it was quite in accordance with ,physical laws, 
that water which becomes heavier by concentration should flow in the opposite 
direction to a lighter current, but it  waa reserved for Dr. Carpenter's beautiful 
experiment to give a decisive proof of it. 

Admiral OWANXEY asked if Dr. Carpenter had ascertained whether or not 
i t  wae true that Mediterranean water passes out by the coast of Spin,  while 
Atlantic water flows in by the c m t  of Marooco? The current running in 
by the coast of Marocco is much more rapid than that running out by the coast 
of Spain. The influence of the inflowing stream is very soon lost after i t  pasnee 
Gibraltar. The water at Cad& is influenced by the number of riven, from the 
wrronnding country. When, on one occasion, he wan lying in the Bay of 
Cadiz,his launch wcra blown out to sea, and some time afterwards it was picked 
up  in the Straita 

Mr. LAUQ~TOH thought there were two or three facts connected with the 
experiment they had w i t n d  which militated strongly against its application 
to the circulation of t.he water of the ocean. The circulation in the trough was 
entirely in vertical planes, a e  coldwater running along under the hot, without 
any approach on the top to a horizontal cimulation. Under no circumstances 
would the cold water flow along one side of the trough and let the hot water 
flow along the other. The circulation in the ocean, however, is horizontal in 
many instanmu. In the North Atlantic the hot water runs up towards the 
north on the east side, but on the c& of Greenland, and down Baffin's Bay, 
a atrong cold current flows, which falla into the warm stream at  the Banks of 
Newfoundland, and eo makes a complete horizontal circulation. The Gnlf 
Stream runs towarda the north, while the North African current flows towarda 
the ~011th; and the current on the east coast of Africa runs in an opposite 
direction to that on the coast of Australia. In  all oceans, without exception, 
there is a horizontal cimulation. He did not deny that there is also a vertical 
circulation, but he wss of opinion that i t  is extremely slow,-so slow ae to 
have no effect on what people interested in navigation understand as currents. 
I t  took the best part of an hour for the blue to get from one end of the trougll 
to another, yet there can be no doubt that the diierences of temperature were 
much more extreme than were ever found in nature. 

Dr. CABPENTEB, in reply to the varioue objections, eaid the rapidity of the 
current in the Straite of Gibraltar might be accounted for by the fact that 
water alwa s rn mow miftly throngh a narrow throat than through a wide 
channel. &o one wnld be more aensible than himself of the fact that He had 
merely broken the ground of a wide field of inquiry, and he was prepared to 
repreeent to the Admiralty that a t  least six months' work would be required 
thoroughly to examine the Gibraltar ourrents alone. No doubt it  wan the 
difference of the tidee that caused the discrepancy between the two sets of 
ohrvationa He had obtained very distinct evidence from the temperatures 
that the mrface-current of Mditerranesn water flows out along the coast of 
Spain, while the Atlsntio water flowe in along the con& of lthucco. Horizontal 
circulations, he believed, were due entirely to the prevalent winds, the trend 
of the land, and other csusea acting only on the eurface. In the experiment 
he  had displayed to the meeting, the differences of temperature were not so 
great crs those to be found in nature. Polar water was subject to an a t m e  
spherio b m  ture of 400 below zero, and could be cooled down to 27' without 
freezing; w E t  the fresh water cooled by the ice in the trongh wold by no 
possibility have been l ea  than 39'. The warmth of the mlar heat, on the 
other hand, waa greater than that of the warm end of the trough. At Aden, 
Mr. Latimer Clark blackened a thermometer and put it  on a black wrface, 
and on expoeing it to the full rays of the nun it showed 216'. Of connw, a 
part of the heat in the Meditanmean was continually pawing off ae vapour. 



ADDITIONAL NOTICES. 

(Printed by order of Council.) 

1. Letter from Sit. 8. Baker. 

TowhL&ya, White Nile, Africa, Lt. N. 90 26: 
MY DEAB SIB RODERICK, 15 June, 1870. 
" I have established a station at this important point of the Shillook country, 

in which I shall p the rainy Beason. I have erected galvanized-iron 
magazines, 200 feet in length by 20 in width, within which I have stored all 
provisions and materiels, and my flotilla of 53 vaesels lien moored along the 
wharf. The troop and Europeans are in fair health; they are housed com- 
fortably for the wet seaeon. 

"Mr. HigRinbotham (engineer in chief), after great exertion and untiring 
energy, succeeded in transporting the steamers and machinery across the Deaert 
to Khartoum, with which he followed me up the White Nile. All branches 
of the expedition thus happily effected a junction, without the loss of either a 
European life or that of a horse, although many of the latter had been brought 
so great a distance from Cairo. 

" Thus far all hae been succegeful. We are in excellent health, and I an] 
fortunate in the posseasion of such trustworthy aids as my nephew, Lieutenant 
J. A. Baker, E.N., and Mr. Higginbotham, to whom I am extremely indebted, 
as they relieve me from much toil and anxiety. The steamers and other 
veasels which failed in the passage of the cataracta between Cairo and Khar- 
toum, will, I trust, join me here before November, as I purpose leaving this 
during the first week of that month with reinforcements for Gondokoro. 

" The peat difficulties ex rienced by Mr. Higginbotham in the passage of 
the Nubian Desert, with ao r rge  a caravan of upwarda of 1800 camels laden 
with unmanageable loede of material, caused a delay which lost the favourable 
season for the White Nile voyage. The unfortunate festivities attendant upon 
the opening of the Suez Canal had also delayed my departure from Egypt, as 
no steamer wee disengaged. 

" The failure of the of the cataracts by the six steamers and large 
decked vessels from Cairo was a severe embarrasalnent ; but the climax to the 
seriee of wntretemps wan the total want of preparation at Khartoum, where I 
had expected to have found an organized fleet upon my amval from Egypt, 
according to my instructions, given some month beforehand. 

"These delays are inseparable from African sffsirs. Thus, instead of 
starting from Khartoum in December, we left on 8th February. 

" Pmviou~ to my departure from Khartmm,I was m r e d  that the Great 
White Nile ' had ceased to be a navigabls river I 

"If you refer to my work 'l 'he Albert Nyanza,' you will remember my 
dmription of the dam formed by floating rafts of vegetation, which, by 
accumulation, had caused an obstruction in the river between the junction of 
the Bahr Chzelle and the BBhr Giraffe. I t  appeara that since my 
of the river, in 1865, the dam has been entirely neglected by the authorities a t  
Khartoum, and the river, thw left to ite own vagaries, has exemplified the 
principle that haw formed the weary wildernem of marsh and decomponining 
vegetation that marks the course of the White Nils. 

"l'he vast massee of floating islands continually brought down by the 
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stream haw now formed an addition to the dam, and have produced i n e w  
ditrict of many milea extent, beneath which the river passes by a subter- 
ranean channel ; thus the White Nile has literally been closed to navigation. 
The alave-traders, thus shut olit from communication with their old field, 
had discovered a passage to Gondokoro through the h h r  Giraffe. 
"In LThe Albert Nyanza' you will see that I declared the Bahr Giraffe to 

be merely a branch of the White Nile, quitting the main river in the Aliab 
country, and thnt it  was not an independent stream like the Sohat, as laid 
down upon the former map.  This is proved to be correct. 

"1 left Khartoum with five guides, intending to adopt the new route vi& 
the Bahr Giraffe. On the 17th February we entered the mouth of that river 
in N. lat. 9O 26'. 

The water wes 19 feet deep, and the current about 34 miles per hour, with 
a breadth from bank to bank of about 60 yards. At that time the surface was 
about 5 feet below high-water mark. 

"The mean course of the winding river was from the 8.w. Four small 
granite hills formed unmistakable landmarla in the boundlea flats within 
1 5  miles of the junction. 

'L Fine forests bordered the river for about 30 miles, diversified by plains of 
extremely fertile mil; beyond this the w d  was scsrce, and the forests were 
a t  intervals of 70 or 80 miles. As we proceeded, the w d  ceased altogether, 
and the steamers depended upon the supply of fuel which I had stored in 
veseele in tow. 

"At a distance of about 180 miles from the 'unction the dry land dis- 
appeared, and we v i l d  through e n d l a  marsh, wkae the river narrowed to 
a width of about 40 yards. I t  wes in a deep, narrow channel that we wen, 
nearly wrecked by a esvage hippopotamus, who recklessly charged the boats, 
breaking three floats from the steamer's paddle, and then, striking my iron 
di.hbeeah, he cut two clean holm through the bottom-plates with his sharl, 
tnab, and we should have sunk in ten minutes, without the assistance 
of the rteamer's crew and engineem. 

"As we drew nearer wuth, the rapidity of the current diminished; the 
river narrowed to a width that would barely admit the passage of the steamers 
when rounding the sharp bends. By degreea the channel dieappeared, and the 
flotilla became fixed in a bonndlees wa of high gram This was in N. lat., 
by observation, 7O 47' 46", nnd, by dead reckoning, 272 miles from the 
junction of the river with the Nile. 

' l  Our guides, neverthelees, declared that the White Nile could be reached 
by this route, ehonld we cut a passage for the boats through the floating 
mush- and swampgram. The task appeared hopelm, aa no sign of open 
water could be distinguished from the mast-head, and the quality of the 
marah-grass resembled sugar-cane in thicknees and toughness ; whi!e the 
tangled confunion of decaying vegetation, for a depth of 5 or 6 feet, could only 
be compered to a mixture of fishing-nets, ropes, mud, sailom' swabs, sponges, 
m d  m, all corn r e d  together in a firm maw beneath which the water 
WILE fmn 10 to 12 rmt deep, while gnas about 9 feet high mvered the surface 
to dl points of the horizon. 

"With abont a thoumnd men we worked for thirty-two days, and cut 
about 8 miles of canal, t h m p h  which, by dismounting the paddles, we 

the steamers; and with immense labour we succeeded in pnshing the 
through a chain of small lakes, aeprated from each other by intervals 

of marsh. Theae lakes we di ivered from time to time, as the canal pro- 
gnsaed; and the intervening marshes between them formed the total of 8 
miles' cutting, which enabled us to traverse a distance of 30 miles. The sight 
of open water, from time to time, wan cheering to tbe men, fatigued and 
sickened by hopelm krbonr in mud and stench. We, at  length, reached the 
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unmistakable open river : dry land appeared on either bank, and forests 
within two 'miles. Herds of antelopes and buffaloes were on the plains, and 
the rifles secured a supply of meet, which wee much needed. The whole 
force rejoiced in the prospect of quickly reaching the Great White Nile, and 
the flotilla of thirty-four vessels sailed merrily on. Suddenly the eteamers 
grounded, and one by one the other veasel~ followed their example. There 
wae no depth of wster I 

"My diahbeeah, being of iron, h d  a light draught, and I pushed on in 
advance for about 3 miles, carefully sounding the channel. The general depth 
was only 3 feet; the steamers and heavier veesels required 4 feet 6 inches. 
At  length, the light diahbeeah grounded in water only 2 feet 6 inches in depth. 
Quitting the vessel, and accompanied by my nephew, Lieut. J. Baker, B.N., I 
proceeded in a small rowing-boat, hoping that we might find deep water before 
ua We were quickly besten, as the channel divided into three brancheg and 
once more flowed through vast marshes. There wae not sufficient water for 
the rowing-boat, and she grounded upon a bed of sand. l'he river wes im- 
paneable. 

" On the following morning I attempted a survey of each channel, but $1 
were alike impassable ; the painful fact was established that the route by the 
Bahr Giraffe is only practicable during the season of flood. 
" l'he rainy season wes close at  hand. Already we had sdered from several 

storms rovisiona were damaged, 160 men laid down with marsh-fever, some 
livea h$ been lo& and I  daily expected the arrival of Mr. Higginbotham and 
p r t y  from Khartoum, who, with a mal l  force, would have been helpless in the 
ever-closing marshes. These floating mesees in Illany instances closed the 
newly-made channel a few m i n u h  after the of the vessels; thus a 
weak force might be hemmed in, like a ehip by ice-5oea in the Arctic seas. 

I had beforehand determined that, in' the event of an insurmountable 
obstruction, I  would form a station at  a convenient point upon the White 
Nile, a t  which I could unite all branchea of the expedition, and p r e p  for the 
favourable season in Novemlwr. 

" I  therefore quickly retraced our steps, cutting through those portions of 
the canal which had closed, and remounting the paddles of the steamers, we 
ran down the Bahr Giraffe at  10 miles an hour in advance of the flotilla, and 
took up a p i t i o n  for wood-cutting in a forest on the Nile banks, within 6 
miles of the Bahr Giraffe junction. At this spot we were joined by Mr. Hig- 
ginboqam and troop from Khartoum, together with the swtiona of steamere 
and machinery which he had so ably conduoted through the desert journey 
from Cairo. Dr. Giedge m d  the six English engineers and mechanice were also 
with him in good health and spirits. 

My exploration of the Bahr Giraffe had eaved them much difficulty ; but 
this was not the only good result of my return. 
" The Turkish governor of a settlement on the Lower White Nile (Fashaa), 

thinking all chance of detection impossible, had made a razzis on this 
of the (Ihillook muntry, and was kidnapping slaves and cattle, under gtr": 
tence of collecting taxes. 

" Having received this information from the people, I came suddenly upon 
him with two steamers, and caught hi in  the act, with 166 slavea women 
and children), 71 of whom were crammed within one small veseel. (B e was 
accompanied by about 850 soldiers, exclusive of a few irregular cavalry, with 
which force he waa harrying the country. I  insisted npon the immediate 
liberation of the slaves, and aa the poor people were within sight of their 
villages, which had been so recently pillaged, I  had the aatisfaction of returning 
them to their homes, to their great astonishment and to the confusion of the 
slave-hunting governor. 

I  then made an excursion to seek for a favourable locality for a permanent 
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station, and w d e d  indiecovering the spot from which I write-a convenient 
p i t i o n  on the east bank of the White Nile, opposite the Shillook country, 
with which tribe I have eatabliahed the m a t  friendly relations. 
" The Egyptian Government established a station six yeare ago within the 

Shillook country, for the p u r p e  of mppreasing the slave-trade. This station 
(Faahda) is in N. lat. 9 O  54 26", by obeervation taken during this joumoy. 
No improvement has been &ted by the representation of the Government, 
but the entire country is a ~ceneof anarchy and confusion, the governor 
the example of pillage. There can be no donbt that the Shiimk, wit= 
government, would become a valuable portion of the Egyptian territory. The 
soil is moat productive; the population is estimated at  a million, and the 
natural production of the country is cotton. Rice and several speciee of vege- 
tables grow wild, including the grape-vine and asparagus. The country abounds 
with forests of h e  timber, and the river is without obstruction direct to 
Khartoum. 

" At prewnt there is no trade, aa the natives have no encouregement from 
the authorities; but with fair dealing and aecurity of life and property, the 
entire Shillook aountry would b e  an exteneive cotton-field. Although 
generally naked, the natives demand cotton-cloths, which they receive with 
eagerneaa in barter for suppliea They have already commenced an exohange 
of raw mtton for manufactured goods ; but the quality of their cotton being 
inferior, fmm the abeence of cultivation, it  mould hardly bear the oost of 
transport. I SW introduce, dnring this rainy season, the cotton-aeed that I 
brought from lower Egypt; this I shall ve to the chiefs, who well under- 
Nad the advantage of an exchange of tfair natural pduc t iom for manu- 
facturea The people are naked from neoesaity, and not from ohoice. 

Be the camp ie now completed, I shall turn all hands to cultivation. I 
have now 1500 men, who will be employed in agriculture, to produce during 
the rains the supplies of oorn that will be required for the a d v m  in 
November next. 

"The advantage of this settlement wan proved shortly after our arrival, by 
the capture of a slave-vessel that attem ted to s the station. Upon this 
boat I fonnd 160 slavea poked like d n a ,  an%lconaealed beneath the fore 
and aft deck The slavea were liberated, their namea registered, and each 
individual was given a ticket of freedom. The ommandera I have placed in 
irons. One of the first workn of my Engliah blacksmithe wee to cut through 
the chains that m r e d  the unfortunate children; thus I have already had 
the  sti is faction of liberating 306 of these miserable creatures, mostly women, 
young girls, and boys. I have no donbt that his Highness the Viceroy will 
appoint some trustworthy penron to command this station after my de- 
parture. 

" I have received valuable i&ormation from the Shillook chiefs concerning 
a new channel that the river has formed, connecting the upper and lower 
portions in the region of the dam. They declare thia to be navigable, and 
they have offered their services aa guides. I intend to make an exploretion, 
with their mistance, when I shall have completed my arrangements in 
this station. I shall take two steamers and two diahbeeahs in tow, with 
fifty or sixty men Shonld this good news prove to be correct, there will 
be no difficulty in November next, as I shall return here with an accurate 
knowledge of the peseage. Should there be no navigable paaaage, I ball  
cut through the great dam, and open a permanent channel with a force ,of 
2000 men. 

"I am thenkfnl that both Lady Baker and mynelf have been free from all 
ailments. My six English mechanics are industrious and well conducted, and 
are good representatives of the workin -clasees of England, in a difficult 
and trying enterprise, where patience a n t  stability of character are necessary 
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elements. The Egyptian troop are orderly and resigned ; the black soldiers 
are full of vigour, and suit the climate without troubling the doctors. 

"I regret, my dear Sir Roderick, that I cannot yet give you much g e o p -  
phiail information ; but this expedition is not one of simple exploration. There 
is a grave responsibility with eo large a force in Central Africa, far distant 
from supplies ; and much caution is required in the advance. Pray God that 
we may meet again, my dear friend. With much love from Lady Bnker and 
myself, 

"Ever affectionately, 
SAMUEL W. BAKER." 

'1. Lei& from Ma. JOHN Roes, concerning the County North-west of 
Cooper'a Creek, Auetralia. 

THE following letter wee communicsted to the Society by T. Elder, Esq., 
who states that it was written to his agent, Mr. Waite, of Adelaide. The 
Umberatam sheec-station. from which Mr. Ross writes. lies 450 miles north of 
adelaide ; and mdr. ~a i tekmarksJ tha t  if&. Roes's htement  be confirmed, 
to the e5ect that there am 300 miles of river and lake in that region rvailable for 
eteam-navigation, it would become a grand country, when A ';ailway is made ' 
from Port Augusta northwards, or when the projectad Government telegraph is 
laid acrose the continent to Port Darwin. Mr. Ross had offered' to take 10,000 
or 15,000 sheep ~ c r u e s  to the northern shores of Australia. Mr. Waite concludes 
by saying that, fium hi knowledge of Mr. Rosa, reliance might be placed on 
every word he Baya 

" Umberatma. 26th February, 1870. 

They were 8s fine e race of men aa any 1 had ever seen, equal in 
condition to the natives of the Murray and Lakc Albert, ae they 



water. My having seen the country. previous to the rains (uprienoed all 
over the north-wait, together with the heavy &we which fall every morning,. 
strengthem the opinion. The native ' Sambo,' whom I have with me, pointed. 
out in varioua directione where powerful springs were aituated,and the appear- 
ance of the surroundingmuntry justified me in accepting the faot-tbe-nums 
rom water-courses flowing south to the Trucur and eaetaly to the ' Waite' 
having their origin from thoee springa and the high mountaim visible as. far as 
the eye could penetrate-mountain after mountain, with towering peaks equal, 
if not exceediw in elevation the highest of the Wellpuna group. I only wish 
1 had been supplied with a few more days' food ; but had nothing, and wasa 
obliged to return The native and myself wuld have mmg.ed, but I had 
ane of our men with me, and the thoughts of a few days without food 
would have been considered rash and ciueleaa of safety. I have seen, however, 
sufficient extent of m t r y ,  g r d  and watered, for the support of over a million 
of sheep. The fa& of tha country not having been examined ot men till now is 
to be a o o o d  for by the circumstance that Stuart, on hie way to the north 
oopst, peesed to the weatward, and on his course described only a few of the, 
most prominent hills seen, which may probably be the waitarn termination ,of 
the m o u n t .  I describe, lying about 160 miles to the eastward of Stuart's 
track. Sturt'a expedition was too far to the eastward. He saw, I think, no 
hills over 1000 feet in height after pnaaing 'Mount Pool,' one of the Emtern, 
Bamor Range. That any of the people in the north-west have never seen the 
country is not to be wondered at. Having sufficient wuntry for their wan@ 
they have never been compelled from necessity ; and a trip through the further 
interior to gratify ouroeity, or add to a knowledge of it, perhap never occurred 
to them. About 75 miles up the 'l'rucur from our camp, timber of good 

uality and different kinds appeara plentiful-the white gum-tree seeming 
%e most conspicuous. Every watq+mme, large and small, is well timbered 

i abng  ita banks and bta. Our sheep country is also well-stocked with timber 
of a stunted kind, which affords excellent shelter for sheep cattle-they 
baving their graaa, water, and shelter wherever they go. 

th With suoh abody of sheep in a strange oountry, one m l d  not but feel a 
bm little anxious for their safety; smch being the esse, i t  id necessary to know 
Pd, what we have to fall back upon in case of unforeseen necessity. Feeling my db poeition, I determined on seeing the country all around our station ; and having 

done so, I am able to aamm you that, although wamm of unknown sarroity 
'kc and want may s u d  one another, resulting in caanalties never before 

heard of, our own station will be safe. Bringing the sheep back for shear- 
ing by the n ~ t  and beet route is now occupying my attention; going back 

'I'W the way me came is open to us, but we fear, when we uire to travel, the 
whole country will be eaten off with sheep The ~ere?od, Mr. Hamilton. 
Gtewert's creek, in now looking very bed; in fact, all on thin aide of Strang- 
way's springe is anything but cheering. We may get on well enough to the 
Finn* but from t h e m  downwards is mieerable, and very short of water. 

tbt We can leave the north-west road a t  the Welcome, and make for the Clayton, 
whioh in our only c h w  with fat sheep ; and for shearing-to avoid bringing 
down the sheep by the north-west road, I thodt-and still do think- ' in caaa of neceesity, I can make back by the north and esst ehorti of Lake 

I Eyre, crossing the Jarvia or Cooper aa near the lake aa @bla This will 
shorten the diatauca a t  least 100 milee, and no one to press an forward. With 
thi in view, I started to eramine how far it wee praeticabl. I followed tbe 
north bank of the %cur in itu easterly courae, in order that I might c u t ,  
any stream entering from the northwtuda, having an eye a h  to the 
state of the country for grese and water. At 26 miles below our 
camp in the junction of the Trew with the %our, both r i v m  running 
strong, and gram everywhere up to the hom'e middle. 16 milea below ia the 
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junction of another creak, and flowing from mth-west, and 10 milea is another 
creek h the aame direction se the last; the main dream now sseuming the 
oharactsr of a fine large running river, with country on both aides well grassed 
aa far se d d  be seen. 15 milee below the junction of the h t  stream, the  

was rapidly changing its character, but paeseble for travelling sheep. 
The Tmcur here, to my astonishment, dieappeared ; instead of a fine running 
river, I was following the shorn of the long and endlese dry baain of a a l t  
lake, with only water here and there. To make cure I had not lost the 
Tmcur, and to ascertain its conme, I returned to its bank and followed it 
to ita entrance into the lake, but could not eee anything like an out- 
let. Thia part of the lake had water and was perfect1 y hash ; but, knowing 
the rivers had been running for over a month, judged there should be more 
water in the lake, and that the river must have an outlet not far off, but I wuld 
not omee the Tmcnr to the eouth bank. To ascertain the fact was im+ble ; 
the river was too d and the banks steep and baggy, and my only alter- 
native was to follow%e lake till I wuld swim or cross it wmewhere ; but 
1 wuld find no p h  where I could do so, and had to undertake the very weary 
task of following its shore till I fonnd its outlet somewhere-a aalbbasin 
exact.1~ mmilar to the Coorong, but without eo much water. The wnntry, 
however, was improving fa&. I headed the lake about 30 milee from where 
the Trucur entered, and found the outlet without any water; followed the 
outlet for 10 miles, and here joined a fine stream of freah water, flowing 
fmm due north-water as clear as crystal. This was the Waite River, which 
I expected to have met with early the day before. When out with 'Sambo' 
and Long, we crowed a large branch of the Waite, 160 miles r. of N. 
from our camp on the Trucur, and the black told me it went a long way. end 
joined 'Another Old Man Creek' I followed the Waite doynwards for 6 
milea till i t  emptied into a fine large lake, apparently deep and full, the water 

g. rfectly fresh ; the lake about five miles long and two wide. Natives wem 
ere seen by h n n d d ,  some running in all directions from us, and all endea- 

vonring to gain the o poeite side of the lake. My only companion was ~o ill 
be wnld not ait hiq {om, and told me he feared he shoold not live to gek 
bsck to cam I, however, did not put myself in contact with the natives, 
end none of t k m  would come near ns. I followed the lake to the outlet of 
the Waite, when I traced the river downwards for 12 miles, keeping the 
south bank. here it  forms a junction with the Jarvia River, about 80 miles 
from Lake h The Jawis (or Warburton's 'Cooper Creek,' and Sturt's 
Eyre CreeksY- flooded, running strong, the freah water a little mloured. 

and about 30 yards wide; hanks very steep and well timbered, having a 
conm from north-eaat to s~uth-weat. Country about aa good as on the  
Waite, aud the lake, as far as seen, promising wdl for cattle. Natives very 
numeroue in all directions, and all cannibals, judging from all the wherliea 
I examined, se I found human bones well picked in all of them; the bonea 
showing the victims to be of various stages of life. Whether their end was 
by violence or not I could not determine, but fancy they inter nothing, 
but eat all-human bones and large fish-bones are to be seen in all native 
campa The banks of the Jarvia were so steep and boggy, we found it im- 
pgsible to water our horses, and had to trust to rain-water ; and apparently 
very little rain fell on a great extent of this country-water for ourselves and 
horn wan by no means lentiful. Our tea was thick and filthy, and made my 
sick man worn ; boilba munnemo,' three times a day ; it was all he could 
*e, and I think helped to keep him alive, though it  did not cure him. I got 
him home, bnt not without some anxiety and care for hie safety. Followed 
the Jarvis downwards, keeping the north bank for 20 miles ; water here r little 
brackish, deep, and about 60 yards wide. 15 milea further the water wee 
not drinkable, but the river sseumed a more formidable appearance, about 
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80 yards wide, b k a  still very stee and the flats thickly timbered and of 
stunted quality. At 30 milea lower k a m e  in contact with themiri.  Tmcur, 
but not unexpectedly, as I made certain, from its course, it woud form a 
junction with the Jarvie, or go direct to Lake Eyre. l'he former is now an 
ascertained fact; showing the only map I had to be a t  fault, which repre- 
sents the h c u r  having a eouth-east course, emptying into Lake Eyre. 
l%e Trucur and other stream are not marked out. The country generally 
about the Jarvie is ve poor-white sand-hills, with stunted vegetation; a very 
poor county for s d  of any kind !J!he Tmcur here waa running strong, 
slightly brackish, deep, and abont 30 yards wide, even bank4 and looked 
exactly like an English canal. I tried to gain the opposite bank, and make 
the north shore of Lake Eyre ; but it was impcssible, from the boggy nature of 
the banks--our horsea would not face it. I then ehs my course for home, e* pretty well diegusted at  not being able to sight Lake ym. The Jarvis River, 
where I left it, wan uite 100 yards wide, and I sbould say very deep, and eelt 
Y the ccean ; the 1Le I judged to be not more than 16 miles OR. I gained 
the wmmit of the highest sand-hill I could nee, with a view to dghting the 
lake, and wcceeded. My position from the nearest ahom of the lake being 15O 
Eaat of North, and d i i t  abont 10 miles, the Jarvia River visible nearly from 
the junction of the Tmcw, winding its way wide and deep into the lake, and I 
could distinguish, far into the lake, the outlines of a deep channel of water. 
I am strongly impreeaed with the belief that the Jarvia would be navigable for 
steamers, such M thoee on the Darling, fm npwarde of 100 miles from the 
lake. Where the lake is properly examined, I believe deep water will be found in 
all eeasons, extending to the Priscilla Springs or the k i s e ,  giving a robable 
inland navigation of over 300 mileu, mch as very few of the p a a n t  ky even 
dream of. Vexed at  not being able to cnnre the Jarvia, and march to tEe 
C l a y t o n 4 0  cut ont from the lake by the Trucur-I returned home, resolved 
to try again, if time and opportunity would rmit. On my homewtud course 
I came in contact with the second branch of t E  h c ~ , a n d  the one followed on 
my outward couree; resolved at once on mowing, but nearly lost one of my 
horst~s in the attem 4 and had to make a dllour of 30 milen to gain the north 
bank-my oubtmce, which ia good travelling coun, I might have crooned 
the Jarvie, had I followed the river u wards, no doubt ; but thought at the time 
there would ba no distance ssved in Pringing the ahsap o far to the north-t. 
I have since considered there would be greet advantage in b r i n g  back the 
sheep by a d  whew no one could insist on our uehiq forwards. I have splen- 
did country on both banks of the Trucur, for 80 miles below our lowat 
sheepcamp at the junction of the Fnm. Up the Trucur from our main camp, for 
160 miles, every inch is splendid pastoral country, and no knowing how mnch 
further the good country extenb; prohably to the north shore. The Waita 
River I had no opportunity of examining, but, judging from the one hranch I 
had seen, north-easterly from the l h c u r  camp, it  waters a good country. 
6amb0, the native, termed it an dd man creek, and that it  had three laken in 
ita course, and water never fails in them. I fancy one of the lakes qmken of 
by Sambo mnet be that aeen 12 miles from the Jarvia River, and in very good 
cattle country. I ssy nothing of the nnmeroue branches and tributaries of the 
Trucur, all watered, and more or less permanent, and all well-grown country. 
I'he Pum, Neils, Natuna, and Brown'e Creek, I care nothing about; the 
country abont them ie not of a lesting character, although watered to any 
extent. 
" As I have given yon so mnch information abont the north-west, I will now 

presume to go further, and say the missionaries stationed at  Coppermanna ehould 
remove to the Trucur, where their labours amongst the natives would be of 
p i e r  advantage. They are doing no good where they are, and court the 
Government police protection for them alone. Leke Hope haa been dry for 
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years, and the oountry abandoned by stock : the nativea whom the mimionariaa 
attenlpt to instruot and civilize are in a desert oountry, that oan never be 
available for stook of any kind. At the Trucur there are a hundred natives 
to one in the Blimman district, and they are a fine intelligent raoe of people. 
The miasionaria stationed at  the Truour would answer two purposes-the in- 
struotion of the natives, and, being situated in the diieot route for the northern 
territory, serving to assist our own Government. The Coppermanna police, 
150 miles further on, and two more policpstatiom, at equal distances apart, 
would at onoe open up direct oommunication between our Government md 
the people of the northern territory,and encourage the oooupation of thousands 
of square milee of good oountry now lying idle. 

" JDHN R088. 
6' Peter Waite, Esq." 



P R O C E E D I N G S  

THE ROYAL GEOGRAPHICAL SOCIETY 

SESSION 1870-71. 

Fifth Meeting, 23rd Januay, 1871. 

=OR-GENERAL SIR HENRY C. RAWLIKSOPCI, K.c.B., VICE- 
PRESIDENT, in the Chair. 

k ~ ~ ~ ~ o ? r a - S i r  Cen'l Beadon, K.C.S.I. (late Governor of Bengal); 
John Ckghorn, Eq.;  J a w  Dentry, Eaq. ; Edward Fane, Eaq. ; M. 
Gray, Ey. ; J. E. &em, Eq. ; Captain Rob& Hall, R.N., C.B. ; Henry 
H. Kennedy, Esq. ; Cfewge Kenrick, Eaq.; G. A. Rooke, Eaq.; W. E. 
Stark, Esq. ; R. Stein, E8q. ; G. B. C. Parborough, Esp. (Lieut. 14th 
Hnssare). 

Acc~ss~ow TO THE LIBRARY FROY JAXUARY ~ T H  TO 2 3 ~ ~ .  1871.- 
' Natural Hietory of the Azores.' By F. Du Cane Godman. 1870. 
Purchased. 'Die Sprache der Nama.' Von Dr. Theophilus Hahn. 
Leipzig, 1870. Donor the author. ' Travels in India in 1780-83.' 
By W. H o d p .  4to. 1793. Purchased. ' The Tehuantepec Rail 
way.' New Pork, 1869. ' The Diamond and Gold Fields of South 
Africa.' A Map. By J. Wyld. 1871. Donor the Publisher. 
'Dave's Law of Storms.' Translated by R. H. Scott. - 1862. Pur- 
chased. 'Some Account of the City of Dacca.' Proof Plates. 
Folio. 1823, 25. Pnrchesed. 'Tour through JSorthern Europe.' 
By J. G. Seume. 1807. Purchased. 'Trade through Burma to 
China.' By Major E. B. Sladen. Glasgow, 1870. Donor the 
author. ' The Traveller's Guide to W e i r a ,  1814.' Purchaeed. 
'Physical Geogmphy in its relation to the prevailing Winds and 
Currents! By John Knox Laughton. 1870. Donor the author. 

' Am~saroiqs TO THE MAPROOM SISCE THE LAST MEETISG OF JANUARY 
OTH, 1871.-Four M a p  of Dr. Petermann's 'Jlittheilun,-en' for 

VOL. XY. I 
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January, 3871, viz. :-No. 1. Paris und Umgebung. Bearb. von C. 
Vogel. No. 2. h k r e i c h ,  in seiner Politischen gestaitung zu 
AnfLmg Dezember, 1870. Von Hrm. Bergham. No. 3. Gwgnos- 
tische Karte des Alleghany-Systems. Von Hermann Credner. 
No. 4. Geognostische Profile in Alleghany-Systame. Von Hermann 
Credner. Presented by Dr. Petermann. Johnston's War Register, 
No. 10. Presented by A. K. Johnston, Jun. A Map of South-East 
Africa, &owing the Diamond and Gold Relds. By J. Wyld, F.R.O.S. 

Presented by the author. Admidty Charts, 39 sheets, bringing 
t h i ~  series up to'January 14th, 187 1. By the Hydrographic De- 
partment, through Admiral G. H. Richards. 

The following Paper wee read :- 

Beaumk of the recent Geman Expedition, from t h  Rep& of Captain 
Kddewy and Dr. Lade. By Captain Sir LEOPOLD N'CLIH- 
TOCK, B.N. 

BEFORE entering upon the acconnte of thh  expedition, i t  may be 
neeful to atate that the &mania was a screw-steamer of 143 tons 
and 30-honre-power, with a complement of seventeen officers and 
men, and that she started, in company with the Hama, a ailing- 
veaeel of 242 tans, with a crew of fourteen mala Both vessele were 
aupplied with two yeara' provisions and stoma; but the Hima wae 
chiefly laden with fuel intended for the future supply of the &mania. 

The main object of the expedition wee geographical discovery. 
Captain Koldewey wee directed, in the fh t  inatanoe, to make for 
the Pendulum Islands on the east wast of Greenland, and h m  
thence to trace the northern continuation of that p t  continent as . 
far as possible; if compelled to winter there, he was directed to 
tmvel by meana of sledges onward towards the North Pole.. Thus 
far, the instructions given to Captain Koldewey were sufficient.ly 
explicit; but Dr. A u p t n e  Petermann, of Gotha, by whom they 
were drawn up, entertained hopes of fsr more extensive geographical 
discovery, as is apparent from these voluminoue inatrudions, which 
contemplated Captain Koldewey's penetrating " the belt or girdle of 
ice which encircles the North Pole, and hee hitherto barred all 
acorn to the Polar Sea." They desire him, should he reach the 
Pole, to winter there if possible, or, failing in this direction, they 
require him, should he reach Behring Strait, to proceed onward to 
the exploration of the Siberian Islands. 

I t  wee on the 15th of June, 1869, that those two veaaele, being 
honoured by the presence of His Majesty the King of Pmaeia, ailed 
from Bremen on their lonely voyage. 
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Exactly one month later, when in lat. 74' 49' N. and long. 
10' 50' w., they first met with polar ice. Fogs were now frequent, 
and the Hama waa lost sight of for o few daya On the 20th of July, 
in 75' N., the ships again separated, and this time finally. 

Captain Koldewey found i t  impossible to penetrate the heavy pack- 
ice, until he sailed muthward to 74', where, on 1st August, it was 
sufficiently loose to ateam through ; and although a h  impeded by 
fogs and calms, he made mch occasional progress, that on the 5th 
Angs t  the Germania reached Sabine Island, in 74+' N. and lgO'w., 
.and anchored at  its southern side. I t  may be useful here to 
state, that thie bland and the adjacent coast of Greenland were die- 
covered by Captain Clavering. of H.M.S. (kip, in 1823 ; and that 
Captain-now General Sir Edward Sabine, the distinguished Presi- 
dent of the Royal Society-who accompanied Clavering, made a 
series of very intending obeervatione for the purpose of determining 
the magnetism and comp&cn of the earth, upon the island which 
bears his name. 

On 10th A u p t  the Chnunia again pressed northward, keeping 
along the Greenland ahore ; when in 75O 31' N. her progrese was 
etopped by cloeely-packed ice, which pressed in againat the land-ice. 
This Land-ice extended unbroken from the coast of the mainland ant 
to Shannon Island, a distance of 14 miles : it waa of a very formidable 
description, margined in eome places with a fringe of crushed-up 
floe-pieces, forming hnmmockn 40 feet high. 

The Bemania remained in thin poeition for eeveral daye. AE there 
was nothing but ice visible to the northward, and there appeared no 
proapect of any further progrees in that direction, Captain Koldewey 
moved hie ship to the south side of Shannon Jsland on the 16th 
A n p t ,  and anchored her close to Cape Philip Broke. 

Here the firat exploit of the voyagers was the shooting of a musk- 
ox. Although there was but very little vegetation upon the island, 
yet small herds of these animals were seen upon it. 

Eleven days were spent in the scientifio examination of Shannon 
Island, during which time a conetant watch waa kept from a moun- 
tain-top upon the ice to the northward. But as it continued un- 
moved, and the cloae of the navigable eeason was at hand, Captain 
Koldewey returned southward, and anchored his ship on the south 
xide of the lesser Pendulum Island on the 27th August. 

Even at  this early date the young ice was so strong that i t  was 
neeesasry for the Germania to charge i t  at full speed, in order to force 
her way through it. 

Here, sa at Shannon Island, scientifio observatione fully occupied 
Captain Xoldewey and hie oompaniom, until i t  became necessery 

I 2  
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to place the Gem~nia in safety for the approaching winter. There- 
fore, on the 13th of September, she was moved into the same little 
harbour in which she had originally anohored on the 5th August, 
and which their subsequent experience proved to be the only safe 
one between the parallels of 74O and 77'. 

Wintering preparations were now actively commenced; and on 
the 22nd September the ship was firmly frozen up. 

l'he first of the autumn sledging-parties had been sent out on the 
14th Septamber, and remained absent for eight days; this party 
reached the mainland, and then travelled for four days up a newly 
discovered fiord, finding many petrifactions and much lignite; 
large herda of reindeer and musk-oxen were seen, and the vegeta- 
tion-chiefly A n d r h w a a  rich, when compared with that on 
Sabine Island. Shooting parties were now organized, and with 
most satisfactory results, for many musk-oxen and reindeer were 
shot within the next few weeh of remaining daylight; but after 
the beginning of November, neither these animals, nor the bears 
which had been their constant neighbours hitherto, were any longer 
to be men; a supply of =teen hnndred pounds of good beef ancl 
venison had, however, been most fortunately obtained. 

In the latter end of October a second sledge-journey waa under- 
taken, this time to the southward; it returned on the 4th of 
November, having diecovered another fiord. On the day following, 
the 5th of h-ovember, the syn disappeared altogether, and the arctic- 
night of ninety day$ duration commenced. 

At the close of the year, after much stormy weather, the tem- 
perature rose to 25' (Fahrenheit); but it soon fell again below 
zero ; and early in January, 1870, the thermometer indicated a 
tamperature of - 40' Fahrenheit, which was the greatest degree of 
cold observed throughout the winter. Captain Koldewey speaks 
of the exceedingly furious northerly storme which prevailed through- 
out December. The most severe of these laeted from the 16th to the 
20th of December; i t  broke up the ice outside the harbour, and 
even to within three hundred yard.. of the ship, but fortunately 
she had been placed in ita most sheltered part, and close to the 
shore in only ten feet of water, otherwise she would have been 
drifted away amidst the crushed-up ice, to almost certain destruc- 
tion. 

Yet these brave and simplehearted men were not cast down bj- 
the gloomy terrors of their situation. for Captain Koldewey thus 
dapcribea their Chrietmae revels :-" They danced by starlight upon 
the ice; they celebrated Christmas Eve with open doors, the tem- 
perature being 25' Fahrenheit; they made a Christmas-tree with 
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severgreen A n d r d  ; they decorated the cabin with +, and laid 
out upon their tablea the presente prepared for this occaaion by 
kindly hanb ; each received his share, and universal cheerfulness 
prevailed." 

After thie festive season they set themselves to prepare the equip- 
mente for their spring sledging-jonmeys; the most important of 
these journeys having for ita object the attainment of the highest 
posible degree of north latitude. 

In February the beam returned simultaneously with the sun; 
and the daily excursione upon the island, now taken by the scien- 
tific gentlemen of the expedition, were rendered dangerous by their 
boldneee;. and although every one was required to go armed, yet 
eome accidents occurred : one of the savana was severely wounded 
in the heed, and waa d-ed for more than four hundred paces, 
before he was rescued from the bear. After the l a p  of a few week8 
thia gentleman recovered from his wounds. 

On the 8th of Maroh a party, consisting of twelve men, with two 
sledges, left the ehip ; but their equipment proving inefficient, and 
their sledges too heavily laden, they were compelled to return 
almost immediately, in order to remedy these defects. 

Starting again on the 24th of March, they sledged northward 
until they attained the latitude of 7T0 1' on the 16th of April. But 

. northerly a t o m  presenting inmaperable difficulties to t,heir further 
progrem, they were compelled to retrace their steps. The travellers 
were now so fortunate as to shoot some bears, whom blubber afforded 
a timely mpply of fuel with which to warm their food, and, the 
northerly atorma amply filling the sails hoi&d upon the sledges, 
mch rapid progrew was made upon the return journey that, on the 
27th April, they reached the ship, the whole party being greatly 
exhamted by their aevere exposure and exertions. 

At the extreme northern point reached by this party, i.e. 77' 1'. 
the belt of land-ice which margined the shore was four miles in 
width, and appeared to be several years old; in fact i t  seemed to 
the travellere like "a bulwark built for eternity;" whilst all 
to seaward waa an unbroken expanse of very heavy hummocky ice. 

Two other sledge-partiea were despatched from the &mania 
early in May : one of these was employed in making geogmphical 
and ~cientific explorations of the adjacent coast of Greenland ; the 
other party wee directed to attempt the measurement of an arc of 
the meridian. 

About this time the beam were particularly numerous and bold ; 
it almost seemed as if they had combined to besiege the few who 
now remained on board the ehip : the greatest caution wes neces- 
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sary to prevent acoidenta, and although seved  of them were shot, 
l e t  i t  was impossible to frighten the rest away. 

Thawing commenoed about the middle of May; towarde its latter 
end the sl&eparties had to wade through the-water which flooded 
the surface of the sea-ice. 

On the 29th May, Lieutenant Payer and his party returned on 
board with many geological specimens, fossil plank, &c. ; and during 
the spring several short journeys were made in various directions 
for the purpose of collecting zoological and botanical specimens. 

In the month of June there was much open water to the 
south-eastward, and large portions of land-ice were continually 
breaking off. 

On the 10th of July the ice immediately about the ship began to 
break up, and by the 14th boating became practicable ; therefore 
an expedition waa made to the Esquimaux village on Clarering 
~sland, which is marked on the charts. ~nined-huts only were 
found, and these had long been abandoned, apparently very soon 
after Clavering's diecovery of them; and, although traces of their 
former abode8 were found wherever the Germans landed, yet no. 
Esquimaux were seen by them. 

On the 22nd of July, the Gemanha once more steamed northward, 
to renew the attempt of the preceding year. Her boiler-tubes now 
began to leak eerioudy, and i t  became evident that the boiler would 
goon fail altogether; oftar some delay i t  waa temporarily patahed 
up, and by following a narrow ohannel between the h land-ice- 
and the loose pack, she penetrated as far as the north-east cape of 
Shannon Inland, in 790 29' of latitude. Beyond this position, un- 
broken ice barred all pro- ; and, hope being extinpiabed in a. 
northerly direction, the &mania turned southward on 30th of July, 
and in that direction conhued her intarating exploretione. The 
'' Msckenzie Inlet " of Clavering waa found to have no existence : 
ita place being oacnpied by a low fiat plain, on which reindeer were 
numerous ; and so unaconatomed were they to the sight of man, that - 

five of them were very soon shot. 
On 6th An& when in 73' 13' N. a large fiord wsa dimovered 

and entered by the &ma&; it was perfeotly free h m  floe-ice, 
but many large icebergs were drifting out of i t  It waa goon 
noticed that the further they penehted into the fiord, the warmer 
became the temperature of the air and of the surfwe of the sea. 
There were many branch- to this fiord, and the ecenery ie described 
as being grand-resembling the Alp. An unknown land-the real 
interior of Greenland-revealed itaelf before their astonished gaze, 
ever becoming more beautiful and impo6ing. Numerous gleoiers, 
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waterf* and cesoades came from the mountains, which rose higher 
and higher towards the west. 

A mountain 7000 feet high was ascended. and even from this " 
elevation no limit to the western or principal arm of the fiord could 
be perceived. Mountains, in about 32' w. longitude, were ascer- 
tained to be 14,000 feet high. The Gbmania ascended this fiord 
for 72 miles, reaching 26" w. longitude, when her boiler almost 
ceased to act; and, fearing the consequencee should it fail alto- 
gether, Captain Koldewey commenced his homeward voyage on 
the 17th of August. He-reentered the packed ice at the n)outh 
of the fiord, and was occupied until the 24th in forcing his way 
through it, only reaching the open iceless sea in 72' N. and 14' W. 

The Chmmia was compelled to make the rest of her voyage under 
eail, as her boiler had behme nselees ; she safely arrivedat-a re men 
on the 11th September, wit,h all well on board. With the exception 
of two ~c iden ta l  wounda, this remarkable voyage was performed 
without any kind of sickness on board,-a circumstance which 
wflecta the highest credit npon all those whose duty it was to 
equip, and conduct the expedition ; the abundant supply 
of eesh meat, amounting in all to 5000 lba, so fortunately obtained 
a t  their winter quarters, doubtleee contributed largely to maintain 
the health of the crew. 

Second only in importance to extensive geographical discovery, 
did the projectors of this expedition seem to value scientific research. 
The thirty-one individuals composing the entire Expedition, in- 
cluded air ecientifio gentlemen ; and every epare moment appears to 
have been neefnlly employed by these talented observers, in whose 
bends the very best instruments had been placed. 

The s e r b  of magnetio observations appears to have been very 
extensive and complete ; their amply filled meteorological journal 
will also contain eome very i n t e r e h g  and remarkable noticea of 
the Aunmr Borealis : the &oral mye,-we are told, were generally 
found to converge towards a point near the zenith; its angle of 
alevation above the horizon being exactly equal to that of the 
magnetic hidination, and ita azimuth equal to the magnetio decli- 
nation. A complete series of observations on the epecik gravity 
and temperature of the sea, at ita wrfrrce and at various depths, was 
also taken-nor did the glaciers escape the intelligent scmtiny of 
these industrious savans; the daily movement of one of thoso 
examined in the fiord was above five inchee. I t  is remarkable that 
whilat the glaciers npon the seacoast were but few in number and 
inconsiderable in mze, those far up in the fiord were magnificent : 
the length of one of these was about 4+ Englihh miles. In strict 
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accordance with Alpine experience, these Greenland glaciers were 
found to exhibit a very great decrease of magnitude. 

This Greenland shore, under the 75th parallel of latitude, is not 
the icy desert which we have hitherto supposed it to be. Reindeer 
were abundant, as many as fifty having been seen a t  a time ; mmk- 
oxen were not rare,-they roamed about in small herds, sometimee 
numbering fifteen or sixteen; whilst smaller animals, including 
ermines and lemming, were also met with. Birds were compara- 
tively scarce; herds of walruses were often noticed, but no whales 
were seen. 

Although the geographical discoveries of this voyage are not of 
very great extent, yet, as they relate to a region of which so little 
was previously known, they possess an unusual amount of intereat 
for the geographer ; and the vast number and vaiiety of observa- 
tions and specimens, so industriously collected, cannot fail to be 
regarded by men of science generally as possessing great value. 

Hitherto the only trace of the musk-ox in Greenland has been 
limited to the finding of a few decayed skulls by Dr. Kane, on the 
shores of Smith Sound under the 79th parallel : i t  therefore seems 
fair to conjecture that these animals reached north-eastern Green- 
land by following the shore-line to the eastward, from the outlet of 
Smith Sound and Kennedy Channel, in 82' N. ; and in this manner 
have rounded the northern extreme of the great central glacier of 
Greenland. 

The absence of natives, and of all recent traces of them, is very 
remarkable. It will be remembered that, in 1829, Captain Graah 
found the southern Greenlanders inhabiting 8s ftlr north as 6449; 
that they did not know of any human beings existing further to the 
north, nor was i t  possible for them to travel in that direction, all 
their attempts to do so having been foiled by enormous and im- 
passable glaciers. Graah tells us that in  this dreary southern 
region the only land animal known to the natives is the fox ! 

I n  1822, Scoreatby partially explored the coast of East Greenland 
between the parallels of 70' and 724'. He found many ruined habi- 
tations and graves, but no human beings nor recent trace of them. 

I n  the following year, Clavering met with a party of twelve 
Esquimaux in 74' N. : but neither he nor Scoresby found reindeer 
or musk-oxen ; and the fact of these animals being numerous and 
devoid of fear of man, in 1669, adds much force to the conjecture 
that but very few, if any, of this isolated tribe of Esquimaux any 
longer exist. h'ow, as the musk-oxen, and also the reindeer, 
appear to have wandered hither from the northward, and not from 
the southward, i t  seems most probable that the natived pursued 
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the same route also. If it bo true that this migration of men and 
animals vim effected from west to east along the northern shore of 
Greenland, we naturally assume that it does not extend far towards 
the Pole ; that probably ita moat northern point is at  the eastern 
outlet of Kennedy Channel, and that it turns from thence sharply 
towards the east and south-wt-the distance in a straight line to the 
most northern point reached by Koldewey is not more than 600 a 

milea It is not less strange than sad, to find that a peaceable and 
once numerous tribe inhabiting a coastline of a t  least 7 O  of latitude 
in  extent, has died out, or has almost died out-whilst at  the same 
time we find, by the diminution of the glaciers and increase of 
animal life, that the terrible severity of the climate hoe undergone 
coneiderable modification. We feel this saddening interest with 
greater force when we reflect that the distance of Clavering's village 
from the coast of Scotland is under 1000 miles! They were our 
nearest neighbours of the new world. 

We now return to the Hanaa, which vessel became separated from 
the Q m n i a  on 20th July, 1869, when both ships were endeavouring 
t o  force through the loose pack-ice towarb Sabine Island. The 
Hanaa was driven far to the south by unfavourable winde and 
currents. Her commander, doubting the existence of any clear 
water along the Greenland coast, steered eastward out of the pack, 
lrnd then to the north as far as 75"; here he tried to reach the coast, 
and was so far succeesful as to approach within 18 miles of it4 and, 
about the 24th of August, to gain sight of the Pendulum Ialande. 
No coast water could be seen ; and whilst waiting for the further 
disruption of the ice, the ship became surrounded and beset amonget 
vast fielda of it, on the 5th of September. They could see the open 
sea to the eastward of them, but could not reach it. By the middle 
of September they were firmly frozen up, and all p r o a p t  of escape 
from a winter in  the ice had vanished. 

They did not, however, allow the gloomy prospect to discourage 
them, but, putting the best face upon it, wt  to work and made their 
veewl as secure as they could, by docking her in an icefloe, the 
euperticial area of which was upwardfi of three square miles. The 
best possible arrangements appear to have been made for both safety 
and comfort that euch circnmatances would admit of. A s  a temporary 
refnge, in the event of the destruction of the ship, a hut was built 
npon the floe, of the bricks of patent fuel which the H a w  had on 
board aa a supply for the Qknunia. 

The wintering preparatiom were hardly completed, when fierce 
storms burst npon them. They drifted south-westward, gradually 
nearing the Greenland coaat, until about the middle of October and 
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in lat  71°, when they were close to it. On 18th October the ice 
was in fearful motion, although the weather waa calm. On the 
19th i t  blew a storm ; their sheltering floe was broken, and the ship 
was nipped (or squeezed), but ehe rose to the pressure until lifted 
fourteen feet above the em, when she was thrown on her broad- 
aide upon the ice. 

When the etorm ceased, the cmehed-up ice, together with the ship, 
sank back into the water ; but i t  was now diecovered that she had 
eprnng a fatal leak. Every effort was made to save provisions from 
the dnking v e d  ; yet, had not their provisions been previously, 
and as i t  is dated accidentally, removed to the deck, it is hardly 
poseible that enough could have been saved to preserve the crew 
from etamation. 

The Eznw sank beneath the ice on the 22nd October, in lat. 
70' 50' N. and 21° w. Dr. Laube writes :-" We made ourselvee 8s 

mug ae pomible, and, once our little house was completely embanked 
with snow, we had not to complain of the cold. We enjoyed perfect 
health, and occupied the time with long d h e  and with our books, 
of which we had many. We made a Christmas-tree of birch-twigs, 
adoining i t  with piecea of wax taper, and rejoiced in your kind 
Christmas gifts, which we had saved from the ehip. 

"In the name of all our crew I return you moat hearty thanks, 
and beg you to convey the same to your honoured wife. It seemed 
to as as if you had visited us on that Chriatmaa eve, and you gave 
us one happy hoar in the midst of our gloomy situationn 

The greatest oold rewrded was - 29v Fahr., and it occurred in 
December. ARer Christmae they had frequent atorme, and drifted 
close along the land amidat much ioe-mmhing ; their floe was broken 
off dl round them, insomuch that by the 4th Jauuary, 1870, i t  was 
reduced to onseighth of ita original aim. 

On 6th January, in lat. 6@", the sun reappeared. 
On the night of the 15th January, the floe cracked ewnder under 

their hoaee I The arew now fled to their laet retreat-their b e t s  ; 
in which they lay, unable to clear out the anow, and but partially 
sheltered from the reging etorm. 

On the 17th the weather improved ; they recovered from beneath 
the enow enough of the ruin of their hut to build a new, but much 
e d e r ,  one. It could only receive half of the crew, eo the other 
half had to live in the boate. 

February waa calm and he, 'but  verg cold; they continued to 
drift along the land 

On 20th Maroh they were off Cape Moetling, and found them- 
d v e e  amonget iceberga ; .there was more iw-craehing, but their floe 
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was not any further reduced : its circumferenoe, subsequent to the 
15th January, remained at 360 paces. 

From the end of March to 17th of April, they drifted between 
Skioldnnge Island and Cape Moltke, alternately to the north-west 
and south-east ; a storm then drove them far to the south. Early 
in May, they were in lat. 61° 12'. Hitherto, they had never been 
able to reach the land, but on 7th of May some lanes of water 
opened a way for them; so they launched their boats, with the 

'intention of progressing southward alongshore. It was not, how- 
ever, until 4th of June that they succeeded in reaching the Island 
of Illuidlek, in 60' 57' a. They struggled onward continually, 
amidst ice and storms, and further checked by an incorreot chart, 
which led them into a. deep fiord, instead of King Christian IV. 
Sound; and on 13th June they r eacM the Moravian missionary 
station of Friedrichetal, where these gallant men were most joyfully 
welcomed by their own count ymen, after their unparslleled-Ljoum 
of 200 days upon a drifting ice-field I They had not only experi- 
enced far more than the ordinary trials of an Arctic winter, but they 
had a h  suffered continually from hunger. 

On the 21st June they reached Julianshaab, where they were 
received on board the D a n a  brig C d n c e  for passage to Enrope, 
and were landed st  Copenhagen on the 1st September. 

It is melancholy to record that one of this heroio little band of 
fourteen soula wes bereft of reason by the terrible mfferings and 
horrors to which they had so long be& exposed, and of which the 
foregoing is but a very faint outline. 

Under all the varied circumstances in which both crews were 
placed, we cannot but admire their calm, patient endurance of the 
greateat hardship, and the simplicity with which every event is 
&c~rded. often in touching words, yet always in plain, manly 
language, such as we know and feel to be sincere, truthful and most 
socurate, they have given ne faithful narratives of their adventnrous 
V''Yeg='. 

On the conclusion of the paper, the CRAIBMAN remarked that Pendulum 
Island, where the ffennania wintered, was the very spot where Lieutenant 
(now General Sir Edward) Sabiie first conducted thoee magnetic experi- 
ment, which have since made hie name famous thro out the world, and 
he was eo much impressed with the importance of the v erman Polar Expedi- 
tim, that he gave it a prominent place in his last anniversary address to the 
Bo a1 Society, and spoke of it in terms of very great p r a k  

' h e  meeting would he much interested in laming that Sir Boderick 
Mnrchison had taken the liveliest interest in the auhject, and had we~ted to 
him (Sir H. Rawlinson that he should impreaa u n the Fellows the very 
gmat importanas of D 1 owing up thaw Greenland $acoveria Sir Roderick 
apecidy desired him to point out to the members of the Yacht Club, and to 
Alpine travellers in general, the ,pat advantages that might he derived from 
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their turning their attention in that direction, especially in recard to the 
exploration of the deep fiord discovcred near Cape Fianklin. The climate 
appeared to be anything but disagreeable ; the scenery was very fine, and the 
sport was of a most exciting description. Above all, there was a grand 
geo,gaphical problem to be solved in reference to tho possibility of there being 
nn open Polar Sea north of Greenland ; andmost likely, if it ever was solved, i t  
would be by proceeding up one of these large fiords. 

Captain SHEBARD Oseoaa said the drifting of the crew of the Hansa on the 
ice-floe, southwardly along the coast of Greenland, was a remarkable p m f  of 
the existence of the Polar current. A similar voyage had been made by two 
Arctic navigators, though not of the extent of this journey of the Germans. 
Sir Leopold M'Clintock, fourteen years ago, was drifted in the Foz right down 
into the open sea, after lmsing through no ordinary dangers; but on that 
occasion he taved hi ship. The Resolute also was caught in the ice, and came 
right through to the open sea. The cam of the Hansa, however, was the first 
occasion on record on which, after losing their ship, the crew had saved them- 
selves on the floating ice, and it was a very creditable thing to find a young 
tailor-nation doing its work so'well. He was not a t  all astonished at the 
abundance of animal life stated to have been observed in Greenland. A t  
the Danish ~ettlement of Upernavik, in lat. 72O 48' N., sufficient reindeer are 
shot every summer and autumn to feed the inhabitrrnts througllout the winter. 
The Esquimanx are found aa far se 80° N., in Smith Sound, on the 
western side of Greenland, and they live upon animal food. These people 
speak of musk-oxen being found still further north. On Melville Island, 
which is surro~~nded by an almost impassable bamer of ice, Sir h p o l d  
M6C1innt in 1852, with his sledge-parties, supplied all his crew with fresh 
meat nearly every day from the herds of musk-oxen and wild reindeer they 
found there. M'Clure, too, found abundance of animal life on Banks Land, 
though it  also was surrounded by an impsssable sea. The animals there 
seemed to wander into the interior a t  certain times, and at  othem to return 
toward8 the coast; but they remained on the land iteelf. There was, there- 
fore, no reason to doubt that in Greenland these animals are i~idigenous, a d  
probably in the interior there are vast plains sheltered by lofty mountain- 
ranges, affording plenty of herbage and means of supportin, animal life. He 
did not think it  was at all a singular thing that a large fiord had been die- 
covered. It waa a question whether the southern part of G m l a n d  is not cut  
up by numerous fiords, some even running right across. The Esquimaux 
speak of one running across, and the old Norsemen traditions are to the aamc 
&at. The great object of Polar research ia to penetrate that area which lies 
round the North Pole, for the purpose of setting at rest the longdisputed 
question of the existence or non-existence of an open Polar Sea. He firmly 
believed that there was no such open sea. Six years ago, in a paper m d  
before the Royal Geographical Society, he had proposed aa the best mute 
for such an expedition the one by Smith Sound, making the starting-point 
82" N., the furthest which had hitherto been attained on the weat side of 
Greenland. Profemor Petermann, however, maintained that a route could bo 
found between Spitzbergen and Greenland, and he waa supported in that view 
by General Sabine and some Arctic authorities. The failure of all attempts 
in the direction pointed out by Dr. Petermann proved he was wnng, and 
although quite ready to bear witness to the heroism of the officers and men of 
the German Expedition, he (Capt. Osborn) crsserted that their efforts had been 
entirely misdirected by Dr. Petermann, and the remlt was, as he had antici- 
pated, no addition to our geographical knowledge of the Polar Basin. 

Mr. E. WWYPEIL said it waa a very old notion that there is a fiord running 
from one side of the country to the other, and m~ch a fiord was laid down in 
the map which nccompanied the Danish edition of the first Egede's book 
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upon Greenland, published nearly a century and n half ago. In this map the 
fiord is made to run from Dim Bay down to shout latitude 651° upon 
the east c w t .  l'he laat time this notion was prominently brought forward 
was by Captain Scoreshy, who supposed that communication existed between 
Jamb's Bight (Jakobshavn fiord), and Scoresby or Davy Sound. In 1867 
he (Mr. Whymper) was in Greenlsnd, and made it  his particular busin= to 
inquire about this fiord; but, although he ascended several hills about 
3000 feet in height in the vicinity of Jakobshavn, he saw nothing whatever of 
it. He would not say it did not exkt, but a t  all events he did not see it. 
The conntry about 70° N. was completely covered with glacial ice up to a 
,peat altitude, and at the summit formed a dead level. . There is, however, a 
considerable district to the south, between Holsteinborg and Egedeaminde, 
which has never been surveyed, and here the western opening of the fiord 
may poaeibly be found. A notable instance of the extent to which the stream 
of ice down the esst coast may obstruct navigation occurred in the winter of 
1863-4, when the Danish s h i p  which were at  Godthaab and Julianahaab 
were unable to get throngh that stream of ice, while the ahip from the 
northern settlements came home in safety. Musk-oxen were entirely un- 
known in the district he visited, and the natives said there were only two 
reindeer left, which knew everything, and would not let the men get near 
them. 

Admiral COLLINKIN said he wss one of those who supported Captain Sherard 
Osborn in advocating the etarting from the opyoeite or western side of Green- 
land, and he waa glad to find that hie surmieea had turned out to be correct. 
The German expedition had proved that progress along the eastern eide is 
impracticable. But the moat important discovery in the late voyage waa that 
of the existence of abundance of animal8 in that part of Greenland. The musk- 
oxen and reindeer had no doubt been driven from the coset of America by the 
Esquimaux, and they can be t d  in Melville bland, but it  is an important 
question how they got from Cape Pork to the opposite eide. They may have 
gone round by the north, or by the muth, or have followed a fiord penetmting 
far inland. The musk-ox has not found it8 way to Spitzbergen, though the 
reindeer has. No doubt some of the interior fiords, in consequence of their 
confined and the heat of the sun netrating into them, afforded g r a m  
capble of auataining thew animals, an& was inclined to believe that there 
is a channel throngh the country. 

Dr. RAE thought that the German expedition would have advanced some 
hundreds of miles further if they had put off their journeys until later in the 
year. They waated their energien by trying to advance in the winter, when it  
wae very cold and stormy. If they numbered fifty or sixty, they might have 
employed small parties in preliminary journeys, and kept the best men for 
more extended exploration in the spring. From his own experience, he had 
found it advisable to postpone his 'oumeys till the end of March or beginning 
of April, and in consequence he had barn able to make progreen hauling heavy 
eledges 20 miles a day and travel upwards of 1000 miles-500 out and 600 back 
in one journey. He believed the musk-oxen which had been found by the 
German Expedition had been driven in that direction by the Esquimaux, 
seeking mfety away from the haunts of men. The reindeer in Spitzbergen 
most probbly came from Norway, ae the American deer ia, he thought, a 
variety distingushed by its slighter limb. The muskdx would never migrate 
to that distance acrose the ice. He was of opinion that a journey acrose the 
continent would be moet interesting and practicable, although towards the 
sonth the country was a mam of ice. 

The CHAIRY~AB considered the reports of the German Expedition to rove 
that there was a great cmtrart between different y t a  of Greenland. NO Joubt 
Southern Greenland, which Mr. Whymper saw, omed one vnet glacier, but in 
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the more northerly and easterly district visited by the Germans the glaciera 
appeared to be insignificant; in fact, there was very little footing for glaciers to 
hang upon, and the climate seemed quite different from that of the aouthern 
region. Probably, if Mr. Whymper had been in 75O N., instead of 70°, he 
would have enjoyed the ascent of the mountains, for the Germans found no 
difficulty in -ding a mountain 7000 feet in height, and they perceived 
another at some distance which they calculated at 15,000 feet. One curious 
fact connected with the animal life observed by the Germans wae, that when 
General Sabine vbited the Bame region in 1823, no mu&-oxen or reindeer were 
to be found there, and, in fact, until thie last visit, no traveller had ever seen 
them in that quarter. They must have oome, therefore, either round the 
coast by the north or along some interior valley or fiord. The pa t  problem 
to be now solved was, what is the northern coast of Greenland, and is there 
any open sea stretching thence to the Pole. This would probably best be 
ascertained by penetrating to the interior of Greenland by means of the fiords, 
and then striking northward until the coast was reaohed. 

Sizth Meeting, February 13th' 1871. 

MAJOR-GENERAL BIB HENBY C. RBWLINSON, K.c.B., VICE- 
Pnnsrnsa~, in  the Chair. 

EL~IONS.-Major N. M. BeH ; H. M. Blair, Eeq. ; Henry Blytlr, 
Eq.  ; Charlea Wynne-Finch, Eq. ; Rev. Richard Valpy fid; 
Wilfred Huddledtone, Eq.; Maim W. W. KnoUys; Heny Ma*; 
Douglas Mmitt, Esq. ; Erneat A. C. Seiralch, Esq.; John Taylor, Esq. ; 
?'honw SWan Tolo~end, Eeq. ; captain E. F. Triclett, &N.R ; &. 
James Wdike. 

Acc~llsom TO TEE LIBRARY FROM JANUARY 23m TO FEBRUABT 
13%-' Travels in South and Central America.' By Don Bsmon 
Paez. New York, 1868. ' Paraguay.' B y  G. F. Masterman. 
1869. '8eeeona with the See  horse^.' By J. Lamont. 1861. 
' Tho Magyars.' By A. J. Pattemn. I 869. ' Notes on Corsioa in  
1869.' By T. If. A. Campbell. ' A  Month in Russia.' By E. 
Dicey. 1867. 'Centrrrl America.' By Julius Froebel. 1859. 
' Travels of A. M. Frere (Mrs. G. Clerk).' 1870. ' Travels of J. 
Van Lennep in Asia Minor.' 1870. ' Travels of G. M. Mackenzie 
and A. P. Irby.' 1867. ' Travele in the Levant' By C. T. 
Newton. 1865. Sketching Ramblee in the Alps.' By A. and 
M. E. Catlow. 1861. 'Scientific Guide to Switzerland.' By . 

J. R. Morell. 1867. 'La Plata,' &c. By A. J. Kennedy. 1869. 
All the foregoing by purchase. ' (Envres de Champlain.' Par 
1'AbM C. H. Lavedihre. Quebec, 1870. Donor M. George E. 
Deabanrta. 'Trade Unions Abroad,' kc. By the Hon. T. J. H. 
Tharlow. 1871. Donor the author. ' Appendix to B. Andemn'a 
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Journey to Mnaardu,' Bic. h'ew York, 1870. Donor Sir R. 1. 
Mnrchison. ' Official h'arrative of t h e  Expedition to Explore 'l'rade- 
Ibutes to China, wid Bhamo.' By Major E. B. Sladen. Calontta, 
1870. Donor the  author. 

Accmroris m TEH MAPROOM RINCE TEE LAST MEETIHQ OF JANUARY 
~ ~ R D . - A  Map of t h e  Metropolitan Railways, Tramways, &c., fo r  
1871. Presented b y  E. Stanford, F.R.Q.S. Chart  of t h e  first German 
North-Polar Expedition in 1868 under K. Koldewey. P m e n t e d  
by Dr. A. Petermann. Chart of Hinlopen Strait, Spitzbergen, 
u n d e r  K. Koldewey. Presented by Dr. A. Petermann. Chart of 
the Summer Bea-surface Temperature on  t h e  West  C o d  of Nova 
Zembla and in t h e  Kara  8ea. By Dr. Beasel i n  1869, and  the 
Norwegian Expedition of 1870. Presented by Dr. Petennann. 
C h a r t  of Bonndinga on  the m e e t  Coast of Nova Zembla, a n d  in the  
K a r a  Sea, by t h e  Norwegian Expedition i n  t h e  Summer of 1870. 
Presented by Dr. Petermann. The W a r  Register, No. 11, of 
February 11th 1871. Presented by Keith Johnston, jun., F.B.Q.S. 

The C a a r a x r ~  mid that 8s anything connected with Dr. Livingstone 
was always an object of deep interest to the Members of the Society, he 
waa sure no apology waa needed for opening the proceedings that evening 
with extracta from a letter recently received, in which, although nothing was 
communicated direct from that illustrious traveller, some additional informa- 
tion wan imparted in reference to him. The letter wss addressed to the 
Secretary of State for Foreign Maim. 

T h e  following letters were read :- 

1.-LeUer from Mr. CWBLIHILL, C d  at h i b u r ,  conaming 
Dr. LIVXHQBTONE. 

' L  MY LOBD, L' ZMzIInu, November 18tb, 1870. ' 
" After a vest amount of delay, that will appear unnecessary to those who 

are not acquainted with the country, I have s u d e d  in sensing off to Doctor 
Livingstone a reinforcement of seven men, who have engaged to place them- 
selves at the disposal of the Doctor, 8s porters, boatmen, &., and a quantity of 
beads, clothee, and provisione for his use. He will receive, b the name oppor- 
tunity, the I e t M  and papers confided to me by Lord ~ L e n d o n  and the 
Geo,pphical Society. together with some wearing apparel aent by the Doctor's 
relatives. I am in hopes that these will reach Ujiji in the month of February, 
but nothing certain can he a i d  about it. In a future despatch I will aend an 
account of the expenditure attending this Ex . News waa received 
about a month ago of the arrival at Unyanyemefion m June laat, of men and 
suppliee aent up in October 1860 by Dr. Kirk; #even of the men had died 
of cholera, and the remainder, having consumed the provisions forwarded for 
them, had, with the advice of the Governor of Unyanyembe, drawn upon the 
supplies of which they were the bearers for their subsistence. This, at first 
sight, appears reposterdus ; but, on consideration i t  may be explained by the 
fact that, witgout suppliu from some m u m  or other, the progma of 
the caravan would have been stopped, and, in the absence of an authority to 
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that effect from the Sultan, the Governor of Unyanyembe ref& to grant the 
necessary subsistence-money. 

"The latest sccounte from the interior state that Dr. Livin,ostone, after 
visiting a place called h i m e ,  had returned to Ujiji." 

The C E A ~ X A N ,  in continuation, said the letter from Dr. Kirk, men- 
tioned in Sir Roderick Murchison's letter to the 'Times,' wns three weeks 
later in date than that of Mr. Churchill, and, as he (Dr. Kirk) did not 
state that Dr. Livingstone had redly arrived at  U'iji, although deriving 
his information from the same source as Mr. ~hurci i l l ,  i t  would be aeen 
that the latter had announced the event, aa it were, by anticipation. 
Dr. Kirk merely mid thnt a letter written in Arabic htd been received 
from the chief of Unyanyembe, dated July, 1870, and stating that Living- 
stone was expected to arrive in Ujiji at the same time aa the men and 
stores which were then on their way to the same place. I t  also stated that 
the traveller had been to a distant country called Manime. To understand 
the importance of this communication, it  was necessary to refer to the last 
letter written home by Dr. Livingatone himeelf. I t  was one addressed to Dr. 
Kirk from Ujiji, and dated 30th Mag, 1869. In it, Livingstone said, ''As to 
the work to be done by me, it is only to connect the sources which I have die 
covered, from 600 to 700 milea south of Bpeke and Baker's with their Nile. 
The volume of water which flows north from Lat. l Z O  8. is so large I suspect 
that I have been working at the sources of the Congo as well aa those of the 
Nile. I have to go down the eastern line of dnrinage to Baker'a turning- 
point. Tanganyiks, Nyige Chowambe (Baker's?) are one water, and the head 
of it  is 300 miles south of this. The outflow of this, whether to Congo or Nile, 
I have to ascertain. The people west of this, called Manyema, are canibas, 
if Araba speak truly. I may hade to go there first, and down Tanganyika, if 
I come out uneaten, and find my new squad from Zanzibar." 

We might infer, from a comparison of these two letters, that Dr. Livingstone 
did cross the lake from Ujiji to the western side, and had then proceeded to 
its mnth-weetern extremity, in order to explore that unvisited lake and to ssoer- 
tain the further direction of the waters which he had traced up from the eouth. 
The name Manyema was very similar to Manime, mentioned in the Sheikh's 
letter an the place from which Dr. Livingatone was returning.* I t  was very 
probable that this name might be the 'same aa Nyam-Nyam, which is applied 
to tribea further north. At any rate, Dr. Li-tone appeared to have carried 
out the plans mentioned in his former letter; and, if the Arab chiefs informa- 
tion was true, he (the Chairman) could nee no reaeon why he should not 
reach England before the end of the p m n t  session. If he arrived a t  Zanzibar 
during February or March, he might, vici Aden, be in England by the end of 
June. He (the Chairman) sincerely trueted that i t  might so happen, and 
that onr venerated President, Sir R. Murchison, might be brought to the hall 
of the Gteogrnphical h i e t y  to welcome him on hi return. 

Dr. BEKE said that probably the Nyam-Nyam represented the cannibal 
negroes, the aithiopee a n t h r o ~ ~ o i o f  Ptolemy, described by that geographer 
an miding on the west of the Barbarian Gulf. Their precise locality was not 
known. The name Nyam-Nyam waa merely another form of the Lem-Lem, 
Yem-Yem, or Dum-a-Dum, of the Arabian geographer8.t Dr. Schweinfurth 
had btely passed over the country which in Petherick's map is marked 
lL Npm-N yam," but had found no cannibel8 there, though he was told there 

Sir H. Rawlimn, havin snbseqnently examined the Arabic orthography of 
~ r k  from the Sheikh's letter, ascertained that three si usme, .s copied by Dr. If' 

di ine t  rerding were given :-I. Manyema; 9. Mbnimiya ; and 3. Naniyemr 
t &e Dr. Beke's work, 'The Son- of the Nile,' p. 79. 
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were some further on. Their locality must, therefore, be very near that 
which hss been visited by Dr. Livingstone. 

2.-letter from Mr. FREDERICK D m  to SIR RODERICK MUBCBISOX, on 
the Death of Mr. HAYWARD. 

" Jummooo0 near 8ealkot0, 
.cL DEAR SIB RODERICK MUBCHIBOX, 21st Deo.. 1870. 

" I am wre you will be anxious to learn all that can be known about Mr. 
Haywnrd's death; and I am glad to be able to give you some particulars that 
probRbly have not yet reached you. I was in Baltistan when the news of the 
event which hw caused eo much regret to all Hayward's friends, among whom 
I count myself, reached the Maharaja of Kashmir, and he sent orders for me 
to go to Gilgit, and make a thorough investigation into the circumstances : 
this I did to the beat of my power, and have just now returned to Jummoo. 
I wrote a full report of all I could learn, which report the Maharaja has 
sent to the Lieut.-Governor of the Pmjab, so it  may reach you through 
Government ; still I am desirous to let you know the result of enquiries iu 
Gilgit without any delay. 

"No doubt Mr. Hayward gave you a full account of his first journey to 
YLsW ; you will therefore have heard of the friendly way in which Mir Walli 
received him that first time, and will have seen how completely Mr. Hayward 
believed in him. Those more used to the twefscedness and the avarice of the 
people of those parta-develo to an extreme in their rulers--doubted the 
sincerity of Mir Wa1li.s friengip, and r w  cam enough for his civility in 
the preaents given and in hie hope for more afterwards, as well as in the wish 
that he had to make a political use of Mr. Hayward. I did not meet 
Mr. Hayward between his two journeys to Ygsin-having missed him at 
Sirinagar by but a day; but I heard from him by letter, and heard from 
others, of much that he had expenend. It was clear that he had put away 
horn him all fear of the Ytialn people, and was moat sanguine of the success 
of his expedition. 

"Be all detaila of his last journey wi l l  be welcome to you, I will now give the 
prticulsre I learnt. 

"Mr. Hayward reached G i t  on the 7th July, and left i t  for Yitsin on the 
.9th; he had much more baggave than on his firat journey-then fourteen 
cooliea carried the camp, now thy- three  were requid-d he had these 
servants :--a muushi, a khsneaman (Ksehmiri), a chuprrrei e h m i r i ) ,  and 
two Pathhs, whom he met and took into his service at  Gilgit. I believe that 
he reached Piisin in five days, that ie on the 13th July. 
" For what happened after his crossing the Maharaja's border, we have evi- 

denm of varione d e m  of trustworthiness. There is the statement of Wazir 
Rahmat, a former scqnaintance of mine, who was Mir Wallr'e waeir, but who, 
after the murder, fell away from him, and oompeesed his ex uhion from 
Yiain. Thin r e  have in two fo--by a letter and by word o!mouth from 
a n  agent he sent in to Gilgit ; then there are some lettera written to us by 
Imln-nl-Mnlk, Raja of Chitdl ; and again there is the information got by mes- 
sengem whom we sent to Yam. From these materiah a connected view of 
the last events in Mr. Hayward's life can be made out, and one which, from 
the corroboration of statements derived from varione sources, deservee, I think, 
coneiderable confidence. 

Wazir Rahmat r y s ,  that on Mr. Hayward approaching Ytk~n, Mir Walli 
went some milea out to meet h i  and, on coming within hail, got off his 
horse ; but tlpt his visitor did not pay the same reapect, but remained mounted 
VOL. XV. K 
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Ul'hen we hear, through Rahmat, that Mr. Hayward asked for coolies to 
carry hL camp to Badakhshb by the straight 4, while MW Walb daired 
him to take the way to ChitrG whence he might be passed on by the Chitnil 
Ri'a I t  eeems that the Rajaof Chitrfil had 'ven orders for him to be sent on 
to t Certainly he wished to as him ; anron this occasion Mlr Walh (who 
had on the first visit dimaded him from going there) resaed him to go there, 
p r ~ b b l y  t h i n 9  it better that the En ishman shou& go to Chit151 and prt 
with his goods t ere than pass altoget 'f er out of the family territories,--or 
perhaps he had, since the first visit, received such orders about th i~  as he dared 
not disobey. This argument between the two was umducted with a good deal 
of warmth. The accounts 8sy-but I am unwilling to believe them-that 
Mr. Hayward called Mrr Walli by a hard uame that he waa likely to resent. 
However, Mr. Hayward kept to his pu (which waa to go by aa straight a 
road aa podble to Phir) ,  and Mir I?$ gave in and provided woliea ; and 
p"bab1y then only, when he saw the wveted gmd. going out of of reach, 
ormed the design against Mr. Hayward's life. 

The r o w  of the camp wm elow : the marches made were-SaudI, 3 
mila  ; &ndar, Ei miles ; Darkiit, 6 or 8 miles. It is not unlikely that delay. 
were purposely interposed; at the aame time it  must be remembered that 
c a y  heavy l a d .  m by no means a practice in that part of the world, and 
the coo 8s very likely refused to go beyond their own bounds, an11 so caused 
delay too. I reckon that Mr. Hayward's camp reached Darkfit on the after- 
noon of the 17th July. 
'' MIr Wall! having mado up his mind to plunder and murder his guest-the 

man who had done hie best to serve him--sent Shiih D'il I m b ,  one of of 
relations, and Ki&alr, a man well known in Ymm, with, some wy, as many 
as sixty me.. These reached Darkiit in the evening of the same day that saw 
Mr. Hayward arrive there ; and the collection of so man in a mal l  village 
*rmuad attention, and-altbough Sh&h Dil I m h  r i d  he Kd been amt to ra 
Mr. Hayward safe over the Pann-even mpicion. There had bean yet 
another CBIIBB for doubt in the mind of Mr. Hayward, in some words which 
Mir Walll had let fall to one of the Pathans, when trying to persuade him to 
leave his master's service ; so much influence had these doubt. on Mr. Hay- 
ward that he agt up all that night prepared, e ~ t i n g  an attack. The head- 
man of the Darkiit village describes him as m t h g  in his tent, with the candle 
burning, with guns read on the table before him, and writing, but in his left 
hand holding a pistol. &o doubt, he thought that if he could tide over the 
danger of thie night he might escape free, for cloee in front of his m p  
the ridge, the boundary of Mrr Wnllr's country, which cronsing in the next 
mnrch he would have reached Bndakshin territory, out of r p h  of MIr 
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Walli's treachery, and have had new countries before him to find his way 

*Zka not, however, to be. !I%e watch kept certainly deterred his enemies 
from an attack during the night; but these people are masters in the kind of 
warfare that comiste in surprises : they waited their time, and when, by sun- 
rise, Mr. Hayward, thinking all danger over, Iny down to take an hour's rest 
before the day's march, their opportunity had come. T h e r  sition ' of the 
camp helped their design : i t  was at  a little distance fmm e v~llage, in a 
small garden at  the edge of a thick pine-forest ; in this they could collect 
their men, and even stand them near to the tents without observation. It 
eeems that they did this on finding out that the object of their wiles was 
asleep, and then Kfikali entered the tent with a rop, picked up from among 
the beggage, and while othera came on and held in check and bound the 
servants, he, aided by more, seized Mr. Hayward and bound hie hands behind 
him ; and then they led both him and his servants away from the camp into 
the forest, for a distance of a mile or more, Mr. Hayward on the way [offering 
them a ransom for hie life. When they had come that distance they stopped, 
and Shah Ihl I m n ,  drawing his sword, cut him down with a blow on the 
neck that must have killed him at once; and this was while he was in 
the act of saying a prayer. At the same time four out of the five servants 
were killed close by ; the bodiea were covered up with heap of stones, and so left. 

*The evidence of most of this that has been recounted comes from two 
eeparate and independent murces : first, Wazir Rahmat's lettere, and the state- 
ment of the agent present; secondly, the account of the head-man of Darkiit, 

f ven to G u k  Khan, our sepoy, who went to that place afterwards.; That, 
owever, you may understand how it was that we received these accounts, I 

must tell what next occurred in Y&IG 
" Wazb Rahmat w a ~  not in the murder, and he says that he tried to dis- 

wade Mir  wall^ from it. Now Mir Walh designed, first of all, to keep: the 
whole thing a secret from the Maharaja's authorities and the British, and in 
Rahmat he saw a channel by which the news might wm out ; it was natural, 
too, that he should be incensed at  hie wazir being less guilty than himself: 
hence he designed to kill him. But in Rahmat he met his match. 
Getting private news of the plot, he aent his son to MastUj, the Riija of which 
place was Pahlwin BahBdur, who equnlly with Mir Walll was tributary to the 
Chitril R&ja; there a scheme was made to displace Mir Wallr, and, with 
the coneent of Raja Man-ul-Mulk, Pahlwin Bahadur brought a force of 500 
men to P a n  before Mir WalU had time to prepare a resietance; so he fled 
away by the Darkiit road, and Pahlwiin i n u r  reigns in hie place with 
Rahmat as wazIr. 

"Mr. Hayward's mun~hi, who had been kept prieoner up to thia time, was 
killed by order of MIr WallI, when on his flight he reached the eame villageof 
Darkiit 

"NO ~ o n e r  was the new state of thinas established than wta came to 
Oi t to ap rise the Maharaja's ofFcials oFthe change, saying that RHja Man- 
nl-%ulk badepaaa ulr WaU in punishment for hi. having murdered the 
Engbhman. l h e  agente from C%itriil and Ybin were in Gilgit when I 
reached the place. Rahmat's special messenger I at  once aent hack, having got 
from him (not without taking ridvantage of his natural cupidity) a promise that 
he would send in Mr. Hayward's body; with him I eent Gufar K h b ,  who 
went to the place of the murder, uncovered all the bodies from the loose stones, 
buried on the spot those of four of the Mubarnmadam who had been killed, 
the fifth not being found, and bronght Mr. Hayward's body into Gilgit, where 
i t  reached me on the evenin of the 26th October. The next morning we 
boried him in a garden near %ilgit Fort. A detachment of troop !ired three 
volleys over his grave. 

K 2 
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" Gufar Khan's whole statement is of such interest that, I send it  in full with 
this letter; I think you will be glad to hear that the Maharaja has promoted 
him to the rank of Jemadar, and has otherwise rewarded him. 

"They at the same time gave over to Gufar Khiin a few of Mr. Hayward'a 
oods, declaring that the rest were taken away by Mir Walli in his flight. ! hose we recovered will be made over to the Punjab Government : they include 

some books, loose papers, and maps. The papers I looked over, to see if any- 
thing were written that might give help in finding out the cause of the murder, 
but there was nothing of late date. 
" You will like to know the last news of Mir Walli. He was pumed as far 

as the Darkiit Pass, but got away, with the loss of a few followers, to Badakh- 
shiin ; a n  afterwards, however, he tnrned from there, and came to Chitnil 
and asked forgiveness of the Riija, and he has so far received it that he is now 
allowed to live there. We have sent back the Chitnil Vakeel with a demand 
that he should be given up ; but it  is hardly likely to be agreed to, though Iman- 
ul-Mulk may insist on his leav There are few places where he 
would be eafe from the inRuen~%?l??ke British Government and of the 
Maharaja; but one there is--Swat, and there I think i t  likely he will 
take refuge. 

"Mr. Hnyward's death produced much regret among all who had met 
him-I speak of the people of 'the wuutries he had lately passed through. 
Many were the enquiries made of me as to the truth of the reports of it  that 
had spread, and deep was the pain which my a~lswers cauaed. All who had had 
intercourse with him took pleasure in praising him for his courage and enerm 
and for his pleasant manners. 

"The Maharaja desires me to say that if any of Mr. Hayward's friends or 
the Royal Geographical Society desire any inscription to be placed over his 
rave, and will communicate it, he will be glad to have the trrhlet executed in 

%dia, and will direct that the  tone be properly placed. I put a wooden aor 
at the head of the grave till something else should replace i t*  

" Believe me to be sincerely yours, 
" ~ E B I C K  DBEW." 

Statmmt of GUFAB KHAN, Sepoy nola Jemudur) of the Maharajah's 
Irn&8. 

&'I went to Y h ~ n  with Mushan, in order to get Mr. Hayward's corpee and 
obtain as much information as I could about his death. 
" I will tell first what I heard from Wazrr Rahmat. He said that Mr. Hayward 

showed Mrr Wall1 all the things he had brought for preeenta for the various 
chiefs be would meet, but that he gave not a thing to Mxr Wall1 himself. Mir 
Walli even arranged that he should come to his durbar, thinking him more 
likely to give a present on that occaeion ; and he came, but there a h  made 
no present. Rahmat, as well as others, repeated what has before been told 
about Mr. Hayward using a hard word to Mlr Walli. He aaid that Mir 
dhkzi, Mrr Walli's relation, was one of thow who tried to dissuade him from 
committing the murder ; Siijii or SCijik and Shsh Dil ImHn were among those 
who prompted and advised him to the deed ; that after the murder Wr WiilIi 
became silent, aaid hardly a word to any one, even up to the time of his 
flight. 

" Now I will tell what I heard from the Lumbardar of Darkiit with whom I 
had free communication :- 

The Council of the Royal Geographical Society have availed t h d v e a  of 
this offer, and s suitable inscription, drawn u b Sir Henry Rawlinson, has been 
sent, through Mr. Drew, to the Maharsja.-[%.f 
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" ' l'he sahib came to Darkiit in the afternoon, and encamped in a garden, 
close to which is the forent. ShHh Dil Imin came the same evenino with sixty 
men ; he went to the house ofone Rustam, who asked why he h d  come with 
80 many people, to which he answered that he had orders to see the sahib enfe 
BCMB~ the Pass. There being some communication between these new comers 
and the coolies who were with the eahib, it  reached even to his munshi's ears 
that there was cause for apprehension, and he informed his master. That 
night the eahib did not eat any dinner, but only drank tea, and sat watching 
the whole night in hi chair with guns and pistols before him, and a pistol in 
hie left hand while he wrote with the other. In the morning, after taking a 
cup of tea, he lay down for an hour or two's sleep. Shah Dil Imin having sent 
a man to see, and found that he was sleeping, took his men by a round to the 

in the fomt above where the tent was, and then himself coming, asked 
the Kha if he were aslee : on his being told that he was, Kiikali 
entered t x .  One of the ~ a & u  servants asked what he was about, and 
took up a stick to stop him, but others coming round and keeping the Pathan 
back, K W i  went into the tent and caught the sahib by the thrwt, and, more 
a t  that moment comin in, put a noosed rope round his neck, and, with the 
same rope, tied his hanfa behind him. The servants were all overpowered and 
bound at  the same time. Then they brought the sahib, thus bound, away from 
the village into the foreat for a diatance of a mile or a mile and a hnlf ; and as 
they were going he tried to induce them to spare his life by promises, fint of 
what was in his boxes,-but that, they jeeringly mid, was theirs already; 
then of a lar er ransom to be obtained from the English country; and, 
lastly, he said%e would write to the Buhhee at  Gilgit for money for them. 
This, however, they would not listen to. Then the sahib asked for his munsh! 
to be brmght, but he had been taken off in another direction, and could not 
quickly be found; then they took the ring off his finger, and then ShHh Dil 
lmin  drew his sword, on which the sahib repeated mme words which seemed 
like a pra er, and Shah 1x1 Imin felled him with one, blow. Then Kiikall 
brought t t e  sahibv. own d, and said he should like to try i t ;  a he struck 
a blow with it on the sahib's body. I t  was 8 or 9 in the morning when 
the murder wse committed.' 

Thus far the lumbardar. Bs to my own doings ; they gave me a horse to 
go on to Darkiit. Arriving there in the evening, I at  once went to the place 
they pointed out to me, and saw the heaps of stones that covered the bodica. 
They would not tell me which w a ~  that of Mr. Hayward ; but I saw protruding 
from one a pair of hands crossed and bound together, the palms turned 
upwards, and at  once I reoognised them as those of the sahib, not by the 
colour, for that wee changed, but by their form. Clearin the stones away, 
I IW by the hair m d  bard that this was indeed the aahib's%ody ; ;m I brought. 
i t  into the village. The rope round the neck had been severed by the sword- 
cot, but the hand8 were still bound behind. The next day I opened four other 
heap, which covered the bodies of Mr. Hayward's eervanta. Those who had 
been killed a t  the same time 8s their master had been much cut about, but 
the body of the munahl (who was killed later) had but one wound, in the back 
of the neck. Bin body wan found in the village, not in the foreet. These four 
I buried on the spot; the eahib's remains I have brought to you in Gilgit. 
The Kaahmiri chuprasi I could find no traoe of, though the people said he had 
been killed at the same place. 

"I have learnt a h  that there was really a pursuit of Mir Walli by Pahlwin 
Bahidur's people. On hearing of the W a j  force being on the way, Mir 
Wall1 went to Darkiit with all his family and goode. He stayed there two 
nighta; and, during the time he was there, he ordered Mr. Flayward's munshr \ (whom having kept up to that time, he had n o r  brought with him) to hc 
killed, and that oder was carried out. Then, the troop coming more quickly 



132 LEITERS RELATING TO MURDER OF MR. HAYWARD. [FEB. 13,1871. 

than he expected, he had to fly suddenly; hie family were captured (and after- 
ward~  sent to Chitril), while three of his men, being wounded, were taken 
prisoners. These three have eince, with the W l y  of one of them, been wld 
to the Badahhi  traders. 
" I was detained for three days at Ykin on my retnm, the authorities making 

excuses about coolies not being ready, kc. ; but their real object was to keep 
me until orders came from Chitriil. I believe that ordere did come for me to be 
allowed to return with the sahib's body ; for now they have mounted a poet all 
the way to Child,  and news comes and goes nick. 

&fore laving, I got P ~ N W ~  m i d o r  an\ ~ . h n u t  to at free a new of 
onre. named bhiidur. who had been ca~tured when Oilnit wan attacked nine- 
tee; ago, and h d  been kept in shiery for yews th& and in Badakhshk 
At last he had been set free by Jahbdb Shah of Badakhshan : but on coming 
through Ybin had been rob& and imprisoned by Mrr ~ a l ~  and kept the6 
till now. Pahlwb Bahadur and Rahmat agreed to let him go, but Rahmat's 
brothelLto whom he now belong&--objected strongly. That difficulty, 
however, waa r t  over, and I have brought him with me. 

" They also anded over to me the following goode of Mr. Hayward's-these 
I have brought with me too :-a pony, a tent, the legs of a table, some books 
and papers,-and thex declared on oath that there is nothing more in Y m  
that belc~nged to him. 

The C E A ~ X A N  naid that, an far an he had mane of forming an opinion, 
this report might be depended u n. Mr. Drew waa a well-known ,persou. 
He 'was not in the service of t g  British Government, but in that of the 
Maharajah of Cashmere. and of conm a great deal depended u n his trustc 
worthinese. Rnmours had indeed been read in Ind~a that t!&e accounts 
were not to be believed, and that the 8ashmere authoritis were in some 
way connected with Mr. Hayward's death, but up to the present time, he 
the Chairman) had not seen any evidence of a nature to incriminate the 0 ashmere authorities. Still in a matter of this wrt it  wee well to suspend 

judgment until we obtained the official accountu. 
Sir DONALD MILEOD (late Lieutenant-Governor of the Punjab , on being 

invited by the Chairman to etate his opinion, wid he had known d r. Drew for 
some five or nix years and had always found him to be a gentleman of pex- 
fectly honourable chamcter. So far as his information went, he wan a thoroughly 
trostworthy pemon. 

T b e  following Paper  was then read :- 

. Report on the Kaietew Waterfd in Britwh fiiano. By C u m  1 

# B. BROWN. I 

~ X ~ ~ U C T S . ]  

Dmma t h e  laat expedition of t h e  Geological Survey, whilet de- 
ecending t h e  Potaro River, in April, I came quite unezqmtedly 
upon a large fall, which t h e  Indian guides called Kaietenr." I wee 
much  etrnck with the  beauty and grandeur of thie fsll, and regretted 
extremely that I could no t  remain longer to make proper aka--. 
tions of its height, width, h. 1 had, therefore, to content myaelf . 
w i t h  mere estimatioxw, which a t  beet are  exceedingly doubtful and 
unsatisfactory. 

Hie Excellenoy Governor Soott, deeming it advieable to have t h e  . 
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exact meewranrsnt of this fall d e  known, directed me, on the 
24th of June last, to make preparations for a journey to it, for 
the p q o m  of making a thorough examination of it with regard to 
its height and width; stating, at the same time, thet Sir George 
Young, Mr. Mitchell, and Mr. E. King would accompany me. I 
therefore at once procured the necessary wppliea for a month's 
consumption for our perty, and the number of men which I thought 
it neca tqy  to take. 

On Friday, the 1st of July, we started on our journey, and, 
directing our course across the mouth of the Mazamni River, 
entered upon the broad waters of the Eseequibo, up which we 
paddled till 5 P.M., reaching a deserted place called Ouyah, where 
we spent the night. 

At 2 P.M., on the gth, we entered the mouth of the Potaro River, and 
found i t  extremely high, but with very little current, being dammed 
back by the great body of water flowing down the Essequibo 
past its mouth. The change in the colour of the water was very 
apparent, the boats gliding from a turbid stream laden with sedi- 
ment in suspension at once upon water of a translucent, brownish 
black, which had a clean, pleasant appearance. Viewed in a body, 
this water resembles an infneion of tee in colonr, and derives ita 
tint from the tannin in it, derived from vegetable matters. At 
5 P.M. we m h e d  Tnmatamari Cataract, some 5 miles up the Potaro, 
and found that, though a great body of water rushee over it, yet, 
from the water at  its foot being so high, it is itself greatly reduced 
in height, being only 6 or 8 feet at its southern side, and e few feet 
8t its northern. 

After surmounting several cataracts and rapids during the next 
four b y e ,  we reached the hilly region of the Upper Potaro. At 
almost every bend of the river fine views of the sandstone moun- 
tains were disclo&, uniformly covered with dark-green foliege, 
excepting here and there, where the steep bare patches of whitish 
rock formed great preoipicee. In some places, the almost uniform 
htness of the mountain-tops was relieved by deep gorges and gap. 
We made good progress against the stream, the current not flowing 
with much rapidity, and by midday reached Amatu Pd, the ap- 
proach to which, up a long reach of the river, is very beautiful. 

At 7 o'clock next morning, the 15th, we entered the end of the 
valley, with high mountains on either side, partially shrouded in 
dense cloude of mist. Soon after, the rain began to fall heavily, 
and did not axw till after 10 A.M., at which time we reached 
Warrate 88 soon as the rain commenced, all the grand views of 
mountain ecenery were hidden by the mist, and on its clearing off, 
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aa the rain c a d ,  some fine cascades, pouring down a precipice on 
our right hand. were disclosed. Warratu is not a large cataract, 
its portage being about 100 yards long ; so that we found i t  only 
neoerrcrclry to carry the stores and luggage over, and consequently 
were not detained any length of time by it. As the rain-clouds 
broke away, the sun came out brightly, driving away the mist and 
fog clinging to the mountain gorges, and thereby disclosing to  our 
delighted gaze a portion of the object of our journey- view of the 
Great Fall; Ear off, at the head of the valley, pouring its foaming 
water over the precipice-edge into the depths below, as i t  has done 
for ages pwt. One is struck with awe, and impressed by the great- 
neat3 of Nature's worh, when he sees the great power that is here 
revealed, which, through unnumbered ages, has been cutting i t s  
way, unnoticed, back from the mountain-edge at Amatu to its 
present position, thereby forming this broad and deep valley. As 
i t  receded from its first position-when it probably poured ita 
waters into the ocean then waahing the base of the sandstone cliff* 
ita branch stream, running in at right-angles, helped in this great 
work of denudation by cutting eide-gorges and widening the whole 
valley. Viewed from where first seen, I should aay that some 400 
feet of it, from the top downwarde, can be seen, and about one-half 
of the width of the top ; a bluff hiding the rest. Every now and 
then, clouds of thin white miet from the foot rose up and covered 
i t  like aveil, and then passed away to the eastwards, the breeze being 
westwardly at the time; but one cloud, I obeerved, always crept 
along the preoipice under ib weetern edge, aa hr aa could be seen 
from here, and is the one that rims from its western foot, which, in 
early morning, I aaw on my h t  viait. 

Before paasing the Partamona village, we met some Indians, to 
two of whom I communicated, through the interpreter, that we 
wanted guides, on the following day, to the foot of the fall, and as 
much freah provimona as they could supply. Soon after this we 
reached the "Landing," at 2.30 P.M., at the foot of Tuknie Cataract, 
about 3 miles fkom the foot of the fall, a t  which we landed all the 
etoree, knowing that we could proceed no farther in our boats. 
Another Indian came up to see ne, and from him I learnt that, on 
wcount of the number of emall catarada beyond Tuknie, we shoulc2 
have to pursue our further journey on foot. 

The Indians brought ne, on the following morning, a large- 
quantity of sweet potatoea, plantains, &c., which we bought with 
beade and knives. By 8 A.M., everything being ready, we &,artad, 
with two Tndiana aa guidw, and five of our men aa carriers of 
proviaiona, kc., and were accompanied by eleven Indians, who 
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escorted us of their own accord. We traversed the well-beaten 
path which leads to the head of the fall for a few hundred yards, 
and then struck off to the river, coming out on its western side at 
Orimedonk Cataract. Here the path ended, and we followed the 
river's edge, sometimes amongst blocks of rock and boulders, close 
to the water, at others some few yards in the forest amongst great 
mPssive rocks, and having often to cut our way through thickets of 
tangled vines. At 10.45 A.M. we reached a spot about a quarter of 
a mile from the foot of the fall, at a point from which its whole 
force could be seen. This is, perhaps, the best view of the actual 
fall and precipice, on either side, that can be obtained, and one can 
here fully realise its immense height. The day was dull and 
cloudy, and some rain fell soon after we reached this spot, causing 
a dense mist to hang about the fall. 

I chose a good barometrical station, 13 feet above the level of 
the water, and compared the two barometers, so as to get the 
difference between them. 

The party at our bivouac that night consisted of Nr. King, six 
men, three Indian?, and myeelf. We had poles rigged up and 
lashed together under a large flat rock, in a kind of cave, and there 
hung our hammocks for the night in this most romantic spot, with 
a frowning precipice on either side, and the fall in front, with its 
ceaseless roar.sounding in our e m .  

Sitting over the fire that night, the interpreter related to na a 
tradition connected with the fall, and from which it derives its 
name. The story commences, aa usual, with " Once upon a time " . 

there lived an old Indian at a village above the fall-an exceed- 
iogly feeble old man-whose feet became infested with Chigoe fleas 
to-such an extent that he mve his friends and relatives an im- " 
mense amount of trouble in picking them out for him everg 
morning; so they determined to rid themselves of the nuisance, 
and accordingly placed the old man, in a woodskin, just above the 
edge of the fall, and shoved i t  out into the stream. The strong 
o-nt hurried him to the brink and swept him over in its foaming 
water, and he was eeen no more. But not long after, strange to 
relate, hie woodskin appeared at  the end of a small ialand, in the 
~ n o o t h  stream just below our camp, in the form of a long slab of 
rock; while on a slope, on the right-hand side of the fall, a large 
aquare rock representa his canister, similarly petrified. After thie 
tragedy had been enacted, the Indians named the fall Kaieteur, 
which means Old Nan Fall." 

Just before the moon appeared above the monntain on the left, 
two bright stars rose in the sky beyond the edge of the fall above, 
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seeming to come out of the very water ; and then the first light of 
the moon rested on its crest, shedding a golden light across it, 
which had a moat beautiful and charming effect. After this, till 
morning broke, all the water was lit up by the moon's rap, and 
could be eeen with great distinctness. 

Early next morning, as the Bun shone on the mist, on the right- 
hand of the fall, a beautiful rainbow was produced, reaching from 
ite foot to almost half-way up the precipice. The day was fine, 
and I continued my pencil-sketch. At 8.45 A.M.. Mr. Mitchell and 
some of the men appeared at the edge of the head of the fall, on 
the western side, looking extremely amall. We exchanged sign& 
to set up barometers, and soon after signalled each observdim, 
taking five eimultaneously during the interval between 9 u. and 
10.30 A.M. We next tried to measure the width and take the depth 
of the river, E. King swimming with the line; but the current 
was too strong, and swept the line down&mam with wch force 
that we could not manage it. In ilw afternoon, I twice observed 
that a strong breeze issued bx#l ti10 cave behind the falling water, 
driving the eastern edge of the fall outwards, and giving a quarter- 
turn to the bottom of the column of water. Mr. Ring, the men, 
and mymlf, walked back to the camp at the Landing, which we 
reeohecl at  5 P.M., and met Sir 8. Young and Mr. Mitchell there. 
Getting the result of the upper observatiom, I made a rough calcn- 
btion from the means of both, and found, to the satisfaetion of all, 
that the height came almost up to our expeotations. In this I did 
not allow for the mean difference between the two barometers, 
which wee mbaequently taken into the calculation. 

On the following morning, the lath, Sir 8. Young and Mr. 
Mitchell started, on their return, in the two small corials with s i r  
men, and were accompanied by two Indians in a woodskin. At 
Tumatamari they were to leave the corials and descend the Esse- 
quibo in the Lady W o o d h e .  Mr. Ring and myself started for the 
top of the fall at 10.15 A.M., taking six men and an Indian with us. 
The path was good, and the ascent gradual for some distance i then 
became rather steep, for a few hundred feet, to a gully filled with 
immense blocks of sendatone, between the interstices of which a 
small stream runs. From thie the path leads up the mountain, 
at a steep angle, for a distenoe of about 400 feet ; then the ascent 
becomea gradual again to the top of the table-land, over 1000 feet 
in vertical height above the starting-point. I t  then leads along the 
table-land, in a aouth-westerly dir&tion, for a considerable die- 
tance, mming out of the foreat .about three-quarters of a mile 
fiom the heed of the fall, on a small open traat of country. The 
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walking is then over flet rock, through low shrubs and bush, to 
the head of the fall. We arrived there about an hour after 
midday, and commenced a series of measurements. We tried to 
metrwre the height of the fall with a line and weight run 
through a pulley over the edge of the precipice; but, when 
over 500 feet had been paid out,. the mist given off by the side 
of the fall completely hid the weight and lower portion of the 
line from view, and we had to abandon the experiment. We found 
an old woodskin in a small creek near by, in which I crossed over 
with a man to the other shore, at  a dietance of 260 pards above the 
edge of the Ml, carrying the end of a line with ua to measure 
the width; but the line beoame entangled in the  rock^ of the 
bottom of the river, and we had to cast it off, and go on without 
it I next visited the edge of the precipice on the eastern side, and 
found that the width of the edge of the fall is 30 feet less than i t  
was when 1 ww here in April, by meaenrihg from it to a rock 
which I then observed was surrounded by water. On the other 
side the width is 66 feet narrower than i t  then was. That evening 
we encamped in some low bush close to the fall Late in the 
afternoon d l o w s  came in from all points of the compass, in 
large flights, and here gathered into two or three immense flocks, 
and kept wheeling above ue, closely packed together, at a height 
of abont 100 yards. I can only convey an idea of the multitude of 
these birds by saying that they were in myriads. Every now and 
then, as the flocka passed above the fall, thousands would swoop 
down ahmt peqendicnlarly with extra0rdkx-y veboify, m d ,  
passing close over the edge, drop till oppcmite the great cave, then 
suddenly change their direction, and shoot through the miet on 
either side to their roosting-plecea in it. Juat before dusk theme 
birds came down in greater numbers, a t M i n g  our attention by 
the strange rnehing sound they produced by their downward flight, 
sometimes pouring down in a continuous stream for five minutee at  
a time. Then single birds and small flocka kept arriving till it was 
quite dark. When a single bird shot down, only a blaok line 
marking its course, could be seen. 

At 6 o'clock next morning the thermometer stood at 70°, whilst 
the wetar at  the name time was 73'. The great valley below the 
fall was filled with mid up to 8 LM., when the breeze sprang up 
and dispersed i t  I continned my obeervations at  an early hour, 
assisted by Mr King. We measured a base-line of 2-42 chains, and 
then with a good compses took the angles to a mark on the other 
side (the rock before mentioned), from which I calculated the width 
of the fall, as it was in April lest, to be 370 feet. . 
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We then took four observations of the velocity of the current 
before it passes over the fall, to within 50 yards of its edge, 
Setting two compasses at two points, 66 yaimde apart, I directed 
them both at right angles to the base-line. Light pieoes of wood 
were carried out in a canoe some distance above, and allowed to 
float down. MrI Ring observed at one compass, while I watched ab 
the other, and timed the floating objects as they passed. I also 
took fire observations with the mountain barometer at the upper 
station, at  the same times as before. 

We again took out the line in the woodskin to measure the width 
of the river at 200 yards above the fall, and were successful. 
Making the line fast to a tree on the opposite bank, we went back, 
and hauled i t  in straight, and thus got the true width, via., 134 
yards. The remainder of the day wss spent in making a water- 
colonr sketch of the front of the fall, and of the country from 
which the river comes, from a spot on the western precipice-edge, 
not far from where the path emerges from the forest. The day was 
extremely fine, and the sun shining on the spray cauaed many 
beautiful rainbows at different periods, one reaching quite from the 
top to the foot of the fall. 

Next morning (the 20th) we sounded the depth of the water at  
200 yarda above the fall, and found 15 feet 2 inches to be the 
greatest depth. On the river's edge there are trees upon which 
the high-water mark has been left, the water haviog recently, 
and evidently for a length of time, stood at a height of 5 feet 
above its present level. Returning to the same spot aa yeeterday 
1 finished my sketch, and then we all descended the mountain, and 
arrived at the camp at the Landing, at 5 P.M. 

On the 21st I took five men and an Indian with me, and pro- 
ceeded to the foot of the fall, to take the height of the cataract 
from the river below to the edge of the basin. I could not take 
a barometer with me beyond my f i s t  station, on account of the 
difficulty of carrying it, and the chances of getting i t  broken, es 
well as the impoesibility of mpending i t  amongst the rocka. I 
therefore had to take my Aneroid. We reached the barometrical 
station of the 16th, and oontinaed on along the western side of the 
river, amongst enormous boulders of sendatone and conglomerate,. 
amongat which grew shrub, low trees, and agavee, all interlaced 
with tangled vines. Through these we had to search for an accee- 
able track to paee along, and had to clear oar way with a cutlesa. 
As we approached the Win thii growth gave way to a ooarse moss 
growing on the soft earth, which covered the fiat portions of the 
rooks, and which rendered the walking slippery and d3Ecnlt. 
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Sometimes we were brought to a standstill by a perpendicular fece 
of rock, and had to retrace our atape and try a new track ; at others 
we had to paee through narrow mbways, and under great roch. 
It took us about an hour and a half to walk the distance, which 
I estimate at 350 yarde in a straight line from the barometer station 
to the outer edge of the basin. As we approached it we felt the 
breeze coming outwards, and soon became enveloped in mist. At 
this point the Indian guide refneed to go further, and then turned 
back. The sun cast its rays upon our h k s ,  and produced small 
rainbows in front of our faces, which were most dazzliog, and 
almost prevented our aeeing the way in passing over deep h r e s  
amongst the rocks. At the basin the mist and spray completely 
surrounded ns, quite hiding the sun, like a dark cloud. Here we 
had to take shelter behind the rock, from the blinding storm of 
mist and rain which m i l e d  us, driven outwards by the hurricsne 
produced by the falling water, and through gaps witness the strange 
scene before ns. The water iu the basin most truly resembled 
a huge boiling caldron, to which I before likened it, being lashed 
into a fury of great irregular waves, whose crests were blown into 
epray; and ae they drove outwards in an irregular semicircle, were 
dashed against the rooks in front and walls of the cave on either 
side, beating over one rock that I am wre was 15 feet high. The 
foot of the descending column of water ws rendered indistinct by 
the mist, but p a t  fleecy masm of white foam spurted upwar& 
many yards high, in clouds mixed with spray and mi& 

At the lower end of the smooth water below the fall, at a distance 
of threequartera of a mile, there is a long eloping cataract, for 
which the Indiana with me said they had no name. The roar of 
this catamt drowne that produced by the Great Fall, on m u n t  
of its proximity to the path along which we went; so that the 
sound of Kaietenr can only be heard at a dietance of half a mile 
from its foot. 

Having taken all the necessary observations, and completed the 
work for which this journey had been undertaken, we determined 
to stArt upon our return journey on the following day. 

I made inquiries about the upper Fall on the Potsro from some 
Indians who had jnst come down from it, and, from their deacrip- 
tion, i t  is a long doping macession of catiuaota, which taken 
together give a height almost as great as Kaieteur. 

From similar inquiries, I learnt that the Fall on the Curiebrong 
fully realisea all my expectations, i t  being, according to the Indian 
account, quite as high aa Kaietenr, a d  also perpe~dioular. Its 
Indian name i Chowra-onta. Feeling satisfied aa regards the truth 
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of this mt, I think I may, without hesitation, ley claim to the 
diatvvery of the erietence of this fall. 

In giving an account of this fall, only a slight idea of ita beauty, 
or of that of the scenery which surrounds i t  on all .aides, can be 
amveyed. I will now give its actual dimensions, as I made them 
out, together with an outline of its geological structure. 

Kaietaur Fall is produced by the Potaro River flowing over a 
Bandetane and conglomerate table-land, into a. deep valley below, 
with a total fall of 822 feet. For the first 741 feet the water falls 
as a perpendicular column into a basin below, from which it 
continues its downward course over a sloping cataract in front, 
81 feet in height, and through the interstices of great blocks of 
rock, to the river-bed below. The head of the fall is 1130 feet 
above the level of the sea 

The vegetation about the immediate neighbowhood is very 
beantifid. All the surrounding country is oovered with dense 
foresta, with the exception of a small sawnna close to the western 
eide of the fBU. On thia savanna are scattered grovea of low trees, 
with patches of gram, and bare stretches of level rock. The vege- 
tation on thia is very curious, there being numbera of small 
flowering grsseee end rushes, while representatives of the Orchid 
family, of singular beauty, moeeee and ferm, grow in great luxu- 
riance over it. Amongat the Orchids are three species, which, I 
imagine, are quite unknown elsewhere. They grow on decayed 
wood lying on the rocb, have large roots, and grow very high. 
Their flowers are large, deliaately scented, and in form resemble 
thoee of the Cai?lqa. 

A large species of Agave grows in great numbera here. Its 
leavea are more of a yellowish green colow, and their points are of 
a rounder form, than those of the A g m  aidpara. Growing along 
the track from the landing to the foot, are great quantities of ferns 
and moeses, and on the rocks close to the edge of the bwin are 
d scarlet bell-flowers, and a fine aack%haped orchid. All the 
roab  near the' basin am covered with a coarse moss, and beyond, 
on the rocks waahed by the wavea, this growth gives place to a 
e d  water-plant. 

Small clusters of dark-green sbrnbe cling in patches to the lower 
portion of the precipice, on either side, and look like ivy on a, 

c d e  wall. A long kind of p s  grom in the water on the 
weetern edge of the lip. 

The soenery of the great valley below, when viewed from near 
the head of the fall, is extremely h e .  Late in the afternoon, when 
the sun is sinldng in the west, great ebadom are oast a c m  it, 
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which have a magnificent effect; a n d  t h e  colonring ia then very 
beautiful : the  end of t h e  valley being lit u p  b y  the  golden reflection 
of the sky over t h e  plain beyond, and t h e  strips of river winding i n  
t h e  depths below, look l ike l i t t le  bands of silver. Viewed from 
thia spot, none of the bare precipices on the  v a l l e p i d e e  a re  
disclosed, bu t  all appeara t o  be  covered with a r ich dark green 
clothing of treea. 

Mr. SA-B (Director of the Geological Survey of Britiah Gniana) explained 
that the intereatina diecoverv of the Kaieteur Waterfall had been made bv hie 
wlleagae, Mr.  rob, whilk descending the Potaro River. He had d e  a 
water-oolour drawing of the fall, from a sketch by Mr. Brown: thia he ex- 

lained to the meeting. He a h  ex lained a series of other view8 taken in 
H t i s h  Guiana, which he had aent Pa exhibition. One ofthe m a t  M i n g  
wae a magnificent view of the Roraima Mountain, or "Red Rock," in a. 
lat. 5' 9' 4V1, concerning which he said :--" This mountain ie eatiited at  
71500 feet above the wa. Sir R. H. Schomburgk conaidered ita length to 
be 34 milee, but Mr. Brown (who drew the pencil-aketch from which this pio- 
ture waa made estimated i t  as 18 miles. The only way he (Mr. Sawkins) 
wuld a c m t  J or thia difference was, that the points of o k a t i o n  were nearly 
a t  right angles of a parallelepiped. On account of ita great elevation, com- 
pared with any other mountain in ita vicinity,' Roraima is seldom free from 
clouds, and bemmea a centre of condensation. From ita northern base a dense 
fmet  extends to the Atlantic, and from ita sonthem baee ~avannahs or prairies 
extend far into B d .  A number of &es fall from the summit dunng the 
rainy eeaeon, and by their flowing in different directions become tributaries of 
importance to three of the largest rivera of South America north of the equator, 
via., the Amazon, Eseequibo, and Orinow. One of theee d e s .  ia called 
Ksmaiba by the Indiana, and entimatad by 8chomburgk to be 1600 feet high, 
falling into a +one basin with a thundering noiee. Mr. Brown's ohemations 
were made on the o posit0 side of the mountain, therefore he did not see ' Kam- 
k 1  The pe.rpen$cularity of the mural p i o n  has prevented even the 
nativea reaching the summit The wall is eatmated by Sir R. H. Schomburgk 
a t  1500 feet above the vegetation that surround6 ita bnw, but Mr. Brown con- 
siders it to be 2000 feet : thin may arise from the different pointa of observa- 
tion. The whole mountain is composed of sandstone of a hght red tinge and 
a wnglomerate formed of white quartz. I t  has been obaerved that a vertical 
wall of rock of 1600 feet has in vain been sought for in the Swim A1 
(Humboldt). Mr. Sawkins had . a n  nothiig apprmhing this Ttug 
among sedimentary rocks, ex t in Mexico, on the higheat part of e wr- 
dillem between h g o  a n d L t 1 . n  ; and in Peru on the Wrn slope of 
the Andes, descending to the great plateau of ' Junin ' by the p ' de la Vinw 
near one of the head 80urc.a of the Ucayali, a tributary of the Amazon, 
between 14,000 and 16,000 feet above the sea" 

Mr. S a m  Woorm remarked that the paper which had been read appeared 
not to be the account of the original dieoove of the tall% but an official 
report of a mbaquent journey. The account g t h e  first visit a pearad in the 
Demerara pen, and w u  muoh more graphic u well ae fuf;er of details 
regarding t E  size and nature of the hlk On the a p n d  omuion the water 
appeared to have very much subsided, and therefore the falls did not present 
anything like the same appearance of gnrndeur ae on the first visit. Mr. Brown 
was then unable to reach the talk by the Potaro River iteelf, and amended 
one of the tributary stream, proceeding thence across a considerable extent of 
country, no that he came out above the hlla. . 



132 ACCESSIONS TO LIBRARY AND MAP-ROOM. [FEB. 27, 1871. 

Mr. R. BEOWN (the father of the anthor of the paper) also said that the first 
account wan the more interesting, beiig written by his son evidently on the 
spur of the moment, when everything was frah and new and strongly im- 
pressed upon hL mind; but the second account was compiled mom in his 
.official cavity, so that he felt himseif aomewhat more under restraint than on 
the previoions occasion. 

*Seventh Meeting, 27th Februuy, 1871. 

MAJOR-GENERAL SIR HENRY C. RAWLINSOXT, K.c.B., , VICE- 
PRESIDENT, in the Chair. 

PREsENTATION&-E~W~~~ Langworthy, Eeq.; the venerable AI.& 
deacon Bickerst& ; Ma* W. M. Bell. 

E~~crro~s.-Napoleon Arglee, E8q.; the Venerable Archchuwn Bicker- 
afdh; Heny Cook, Eeq.; Rev. Enoe C d ;  J. E. Edmrde, Euq.; 
Fram.8 finch, bp. ; lllromae Qrq, Eaq. ; H e n y  Head, Eeq.; Henry 
J a c k  Eq. ; Edward L a n g d y ,  Eeq. ; John M. P. Mmtagu, Eq. ; 
Robert Methven, Eeq. ; W. Biehrd Pdnl ,  Eeq. ; Rev. Heny Mowld 
Robineon; Major Percid Swan ; F. seplimus Wakhy, Eeq., 
C.E. ; Francisw Van Zeller, Enq. 

Acc~ssrons THE LIBRARY FBOM 1 4 ~ ~  FEBRUARY TO 2 7 ~ ~  
FEBRUARY.-' The Rajas of the Punjab.' By Lepel Griffin. Pre- 
sented by the India Office. ' The Natural History of Hainan! By 
R. Swinhoe, F.R.G.s., H. M.'s Consul. Donor the author. Von 
Tripolia nach Alexandrien' (Journeys in 1868 and 1869). By 
Gerhard Ilohlfs. Donor the author. 'An Introduction to  the 
Language and Literature of Madagascar.' By Rev. Julius Kessler. 
Donor the author. 'Narrative of an Ascent to the Summit of Mont 
Blano in 1822; By Fred Cliasold, E q .  Donor S. Drach. ' The 
Natal Almanao and Directory for 1871.' Donor the publisher. 
Statistice of New Zealand for 1869.' Donor the Registnrr-General. 

ACCEX~IOSS TO TEE MAPROOX SINCE THE LAST &X~'ING, FEB- 
RUARY 13.r~-The Nolla-Thd, in the Canton of Grisons, Switzer- 
land, on 3 aheets. Presented by Professor J. M. Ziegler. General 
Plan of a part of the Division of Queenstown (Cape Colony), on 5 
sheeta. By the Government Surveyor. Map of the Territory of 
the Chief Nicolaa Waterboer, showing the boundary between Water- 
boer aud the Cape Colony. By the Government Surveyor. Photo- 
graph of a Map showing the Island of munion. By J. Maillard. 
Presented by Bev. Juliua Kessler. Sheet KO. 19, Dijon; of the 
Government Map of France. Presented by the War Offioe. 

The Caarmar informed the meeting that Dr. Cheadle, well known aa the 
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campanion of Lord Milton in his journey across North America, had kindly 
undertaken to read the present paper, or rather extracts from it, nccompnnic~l 
with some observations of his own, which appeared necessary in order to rcnder 
the subject more intelligible to the meetiug. 

The following paper was then read by Dr. Cheadle :- 

1.-On the "Benche," w Valley Terraces, of British Columbia. By 
MA=. B. BEGBIE, Chief Justice of British Columbia. 

THE paper was'described by Dr. Chelidle as being a report compiled 
by Mr. Chief Justice Begbie, a t  the request of the Governor of 
British Columbia, in answer to questions put by the Rev. W. Robin- 
son, of Cambridge, and transmitted through the Colonial Minister. 
The extracts from the report read by Dr. Cheadle mere as 
follow :- 

I have received and perused the despatch from the Secretary of 
State to yourself, dated the 21st June, ult., enclosing a letter from 
the Reverend William Robinson, dated 13th June, 1870, to which 
you wish me to reply. 

I regret very much that I am ignorant of all save the first 
piinciples of geology, in fact of all except some quasi-teohnical 
expressions which everybody knows by rote, and which probably 
every unscientific person must use inaccurately. But a t  your 
request I will state as well as I can what I have seen. 

The benches in question are so curious that they mu& immediately 
attract the attention of the most unobservant. Accordingly I took 
occasion to remark upon them in a report of my first circuit in 
British Columbia (in March and April, 1859), addressed to Governor 
Douglas. It will be seen there that I attributed the " benches " to 
the eame origin as the "mountain roads" of Glen Roy, to which 
Mr. Robinson refers. But the plateaux on Freaer River being often 
much interrupted, they in  many places far more nearly resemble 
in  appearance the plateaux which were the scene of the battle of 
Rivoli, mountains, river, and all; the Fraaer Biver is, however, a 
much stronger river than the Adige. 
In 1859 I had only seen the " benches" on Fraser River or its 

immediate vicinity up to a distance of fourteen or fifteen miles 
above Lilloett. Subsequent observations, and a further acquaint- 
ance with the country, do not induce me to change the opinions 
expressed i n  the above mentioned report, though some of thc 
details are very inaccurate. 

It was perhaps scarcely possible for any person who has never 
seen Fraser River, or obtained an aocurate description of it, if any 
verbal description can be accurate, to form an idea of its banks. 

VOT.. xv. 1. 
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Being informed that thia bench formation uniformly, i e .  everywhere, 
extended from a point below Lytton to some point above Lilloett, 
Mr. Robinson might naturally conceive that the formation extanded 
uniformly, that is, regularly, and so might ask his third queetion, 
viz. whether the bench a t  Lytton rises or falls as you travel up the 
stream, and whether it finally dies out a t  Lilloett. 

The distance from Lytton to Lilloett is 43 to 45 miles, and this 
may seem a considerable extent of bench formation when compared 
with Glen Roy, which extends but 20 miles. But the bench forma- 
tion in  British Columbia extends the whole distance of Fraser 
River so soon as the delta is left, as far as1 haye travelled up it, i.e. 
full 400 miles, and then the benches are seen running on, miles 
ahead. Wherever the formation has a chance of ~howing itself from 
Hope upwards, i.e. wherever it is not interrupted by precipices, or 
chasms, or denudations, there are benches more or less clear and 
regular. Up the Quesnelle River, and on Cottonwood, an d u e n t  of 
Fraser River next above Quesnelle, and Lightning, affluent of Cotton- 
wood, up to within 25 miles of the Bald Mountain, the backbone of 
the Caxiboo range, I still found exactly similar benches. The for- 
mation extends all up Thomson River,' far above Kamloops, along 
both forb,  as far ae I could see. There are several well defined 
terraces on the Okanagan ; in particular on the "Rivikre du Sable," 
halfway down the lake, mounds like truncated pyramids, or rather 
a pile of four or five truncated sections of pyramids. On the only 
portion of the Columbia River which I have travelled, vie. Fort 
Shepherd to Fort Colville, the formation i a  just aa distinct and 
striking as on Fraser River, and I am informed and fully believe 
that it is quite uninterrupted down to Snake River, in lat. 46O. The 

- .- largest benches, both in length and breadth, that I have seen are in  
the valley of the Upper Kootenay River, about long. 1 1 5 O  30' w. 
(Lilloett being 122' w.). At Rock Creek, and a11 along Kettle 
River, the trails run for miles and miles along just such benches, 
and so too all along the Similkameen River and the Nicola River, 
not only at  its influx into the Thomson, whero there are six or 
eight heaped one upon top of another, but all along its course 
to the Nicola Lake. In fact, i t  may be said that everywhere 
in the Colony on the east side of Fraser River, wherever there 
is a river of any size, and the hills or mountains are near, but 
not too near, you find yourself on one of these bench&, more or 
less regularly formed, but even when externally irregular, bearing 
traces of original regularity. 

Just the same appearances are presented on the only parts weet of 
Fraser River over which I have travelled, viz., along what was 
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called the Douglas road, now abandoned, starting from the head of 
Harrison Lake along the Lilloett River, and reaching Lilloett Flat 
(town site) on Fraser by a beautiful pass upwards of 100 miles in 
length, separated from Frrrssr by peaked mountains of considerable 
height, 4000 to 7000 or 8000 feet. But i t  is reported to me that 
aimilar level benches compared to those at Lilloett exist on the 
upper waters of the Skeena and other rivers at the northern 
extremity of the colony. 

In Vancouver laland, the only instance of bench formation, of 
which I am aware is at the gold-diggings, near Sooke, about 
20 miles from Victoria, where there are a few miles of benches, in, 
I think, two or three terraces. So far as I know, these are, how- 
ever, quite isolated. The bed-rock in this part of Vancouver 
Island is generally trappeons, often granite, generally full of quartz 
veins, slightly auriferous, mnch rounded, and in many places, where 
expoeed. smoothed and grooved in the manner which, I believe, 
is usually attributed to the action of heavy ice, or glaciers. There 
is, so far as I can see, very little or no difference in the materials 
o r  derivation in any of these benches, scattered as they are over 
this enormous territory, dnd at  all sorts of heighta above the sea- 
level up to 2500 or 3000 feet, which must be the leaat height of the 
bencherr on Lightning Creek. 

But though the whole extent of the formation be vastly greater 
than at  Glen Roy, the Scotah parallel terraces are far longer than 
any pair of corresponding benchea which I recollect here. Until 
the tamer part of the river is reached, near Alexandria, it is rare to 
meet with a bench on Fraser River which extends a mile dong the 
stream ; while the intricacy of their outline is such that i t  is very 
di9icult, without d u a l  inspection, or a very good model, which 
would be both difficult and expensive, to form anything like a 
correct idea of the formation. A good photograph would be useful, 
but I cannot find one that has been taken with the slightest 
reference to these benches,'so ae to show their number, height, and 
correspondence on opposite sides of the valley. The formation of 
all these benches, and the materials of which they are composed 
are, aa above stated, nearly everywhere very similar. I t  is like what 
I understand by the term " northern drift ; " fine loam at the top, 
sometimes with an undue proportion of sand, coarser gravel beneath, 
mixed with water-worn pebbles, some of which (on F m e r  and 
Thomson chiefly) attain almost to the dignity of boulders. Stones 
from 1001bs. to 1 ton weight I should say are not uncommon on 
these two rivers. These are generally of granite, or of a meta- 
morphic slate, sometimk volcanic, a few quartz; all very mnch 

L a 



waterworn. The benches present every variety of elevation, one 
above another, from 3 feet to 300 feet. Ample, and too painfnl 
opportnnity is afforded the traveller for examining their materials, 
Iltratification, and thickness in sections of these benches, as the tmil 
continually ascends and deecends the too frequent gullies and 
chasms, formed some by the rush of the melted wows in early 
summer; scooped out, however, probably in many cases by much 
more abnormal and potent cataclysms, the bursting of some lake in 
recent times. The stratification appeare to have been in some 
cases horizontal, in others in great whirls, always as if taking place 
in water, at rest or in motion. 

On the other hand, if at Glen Roy there are but two or three 
benches 20 miles long--and the benches here are but a mile or two 
in length in general-there are in British Columbia not two or 
three, but an infinite multitude of such benches scattered over 
a tract certainly more than 100,000 square miles in extent Almost 
in every case where benches occur. there are one or more-occa- 
sionally ten or a dozen-between the rivers and the base of the 
nearest hill ; and similar benches, similarly irregular in number, on 
the opposite side of the river, one, or more, of which is almost 
certain to correspond in level with one, or more, on the spectator's 
side. But the changes on the river-banks are so frequent from 
the violence, and often the very sudden changes of violence, of tho 
streams, from the frequent land-alipa, and, in my opinion, from 
the gentle but continued upheaval or depression of the surface, 
that the atreaponding bench on the opposite side of the river is 
often fonnd to be wanting: sometimes many benches seem to hero 
been swept away at once. 

I have everywhere noticed that the higheat benches are near the 
highest mountains and the moat violent stream, in positions whel-o 
the effect of some subsequent flood would be moat likely to 
oblitarate all tracea of its predecessor, or else where volcanic 
agency ie not disguised. But, generally speaking, on the Upper 
Fraser, where the stream runs less violently, and qhere there a1.e 
only hills, no mountains-and those generally at some little. 
distance from the river-the benches are more regular, and vary 
only by a few feet in level. 

Wherever two benches meet, with rare exceptions, they are 
sharply defined by a bank or cliff at an angle of 45", exactly rrimilar 
to that by which the lowest bench falls on the river or lake which 
bounds it, and apparently formed in the same way, i.e. by the 
action of water alongpide. 

The benches am to all appearance in their normal state, level in 
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the direction of the neighbonring stream. But I suspect that they 
follow its geneml inclination-it might be said, incline "con- 
formably" with the stream, as a general rule. For instance, i t  is 
very common for ditches-which, of course, always have some fall, 
though their fall varies extremely from an inch in a mile to an 
inch or more in a yard-to be carried along a bench in the direc- 
tion of the principal stream, very rarely against that direction, and 
only when the supply is taken from a side creek, when, of course, 
the ditch may be taken in any direction. This question could not 
be determined without levelling a good many benches carefully. 
I should not be disposed to place much reliance on a brometer for 
such minute differences of level, and any hypmeter  I have seen 
would be mlees. But as to the transverse inclination (i.e. in  the 
direction at  right anglee to that inquired of by Mr. Robinson), 
a great many benches, especially s~ they recede from the river, 
have a very decided inclination, i.e. they slope from the mountain 
towards the stream, and sometimes wry  rapidly, aa if an upheaving 
force had buret through a slightly flexible stratum of drift, and 
raised it to the highest point just before i t  W y  emerged. 'I- A ever- 
theless, the benches sometimes slope the reverse way; so that 
I know two or three instances of benches where lakes are formed 
next to the mountain base, the bench presenting an appearance 
similar to the lL lip" on rivera running through alluvial flats, but 
which appearance is, I think, due to quite a different cause from 
the "lip," viz., to a local depression having taken place after the 
formation of the bench. 

Having made these very imperfect preliminary lamarks, I shall 
now consider the qu~ t ions  put by Mr. Robinson. I fear I cannot 
give a ca&gorical answer to them, chiefly owing to my own 
ignorauoe, from not having psid sufficient attention to the points 
inquired into ; but partly, perhaps, because Mr. Robinson appears 
not to have conceived these benches as they really are. 
Taking, then, the first and third questions in connection with 

each other, viz.-First, "How many terraces or benches am there 
at Lytton? On which of them does Lytton etand, and what aro 
their heighb above each other? " Third, "Does the terrace on 
which Lytton stands come nearer the river as yon ascend the river, 
and so die out h u t  Lilloett 3" 

Thege questions seem to indicate the idea of one continuous 
terrace, if not several, running all the way from Lytton to Lilloett, 
about 43 miles. But there is one large river-the Thomson-imme- 
diately above Lytton; so that the &t is perhaps not more than 
half a mile long. There are many creeks and points of bed-rock, 
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and innumerable gullies, before you reach Lilloett; and i t  would 
appear to the traveller almost as if every river, creek, and point of 
zock and gully completely changed the system of benches. For 
40 miles above Lytton the terraces are, at least on the east bank, 
more broken up and disorderly than in any part of the course of 
the river. 

My impression is that all these three &ta alope, but very slightly, 
in the general direction of the Thomson and Fraser, I am 
sure that the upper plateau dm. The slope is considerable enough 
to be noticed in riding to or from the to?. Within a quarter of 
a mile to the south of the town a deep and steep gully occurs ; and 
there is no flat apparently corresponding to the three thus isolated, 
either on the south of the gully, or on the west bank of the Fraaer, 
or north bank of the Thomson River. The Lytton group, like fifty 
other groups within 50 miles, seems to stand alone. 

Jmt  ' before reaching Lilloett, however, the benches become 
exceedingly striking. Speaking from memory, I should say there 
were at  least five or six different benches, apparently as level 
green, and well defined as billiard tables, on the east bank, and 
a still greater number on the west bank, or Lilloett side, where 
they aro intersected in a most picturesque way by the brilliant 
N'Koomptch, running through the magnificent gorge leading from 
Seton Lake, about 3 miles from the Fraser, the northern extremity 
of the Douglas trail already referred to. 

Here I may as well state and answer Mr. Robinson's second 
question : "How many terraces are there at Lilloett ? On which of 
them does Lilloett stand? and what are their heights above one 
another ?" 

There are, I should say, speaking from memory, at a id  in sight 
of Lilloett, at least 15 or 16 benches on both sides at various levels, 
some three or four on each side of Fraser River exactly corre- 
sponding in level : but many on either side of the river having no 
apparently exact counterpart on the other bank. Lilloett stands on 
a plateau, which I judge to be about 160 feet above high-water 
mark of Fraser River, varying between Maroh and June 30 to 
40 feet vertical. This plateau at one place goes right down to tho 
river by the usual steep bank or cliff (angle of 4b0), but in other 
places i t  connects with other plateaux; so that yon may, if you 
please, make one abrupt descent, or two, or three, or even four, 
to reach the Fraser. I have never been on the highest bench in 
this neighbowhood, whioh I should say is on the eaat side, and 
which I should judge to be 500 or 600 feet above the Fraeer. 
The benches next the Fraser are apparently very nearly or perfect1 y 
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levol. Next the mountains-from base to base of mountain, 1 mile 
to 3 miles-the benches slope very much, as if upheaved by and 
shouldered off from the mountain in ita gradual elevation. 

The different benches at and about Lilloett vary very much in 
their elevations above each other, from two or three feet to 60 or 80 
feet or more. They are generally from a quarter of a mile to a mile 
or two in length-one perhaps may be two miles and a half (next 
Fraeer River), east bank, below and oppoaite to Lilloett. 

Mr. R o b i n ' s  fourth question is-" I believe there are at least 
three benches at Alexandria, and that the fort stands on the lowest, 
50 feet above the stream and 1470 feet above sea-level. How many 
terraces are there at Alexandria, and how far are they above each 
other ? I am particularly desirous of ascertaining the height of the 
topmost." 

Them are, I should think, on the fort side (west bank of the 
river) at least twelve or fifteen terraces immediately at Alexandria; 
and h m  their regularity and contiguity-being generally narrow, 
and only a few feet differing in heightpresent a very singular 
and striking appearance: like a gigantic flight of steps ascending 
the hillside gradually. 

The present fort stands on the west bank (where the benches are 
more numerous than on the east bank), on the lowest bench, not, I 
should say, above tan feet above high-water mark. The Fraser here 
r i~es  perhaps 25 feet vertical. The fort of ten years ago, to which 
Mr. Robinson probably refers, now nearly pulled down, stood on a 
highqr benoh, I think the third, about 40 or 80 feet above high- 
water mark perhaps, but I should guess from memory not above 30 
feet. Aa to the 1470 feet above sea-level that is probably within a 
few hundred feet of the truth. I mean I should place the level at 
from 1400 to 1900 'feet. The terraces opposite to Fort Alexandria, 
though less numerous, are perhaps more extensive both in length 
nnd breadth, apparently perfectly level though out of the upper 
bench, about half a mile below and opposite to the fort, there risee 
a very beautiful instance of basaltio columns, about the dimensions 
of those at St&; no cave, however, but a bold front facing to the 
south-west, and about 200 yards from north to south-40 or 50 feet 
high, qeaking from memory. At their foot, that is, on the sputh- . 
west front, there is a maas of ddbris, and the plain seems slightly 
upheaved for 100 yards or so. The top of the columns is crowned 
with a similar sort of mould and vegetation to that at their foot 

It  may not be out of place to date one or two instances which 
have induced me to think that changes of level are now going on in 
a gradual way in, at all events, eome parts of the colony. At a 
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point near Fraser River, about thirteen miles south of Quesnelle, 
and again in a more conspicuous, and, indeed, a wonderful, instance 
on Hat Creek, an affluent of Buonaparte River close to the entrance 
of the Marble Caiion, I have noticed beaver-dams on a slant, 
abandoned dams, of course. A beaver-dam, I need not say, is a 
beautiful piece of engineering, constructed entirely of branches and 
earth, never known to give way, never built on a stream that runs 
dry in summer, and, of course, aa level as the surface of the water 
i t  is built to retain. On Hat Creek, at the point in question, there 
must have been a large colony, for the dams extend in various 
directions for an aggregate length of very many hundreds of 
rards. 

I should think that any violent commotion would have greatly 
disturbed such dams; but these were all quite perfect, though 
on a slant probably of one in ten, there mas no longer any water 
running, or any retained on the surface ; though there were indica- 
tions of water at no great depth. The old watercourse was quite 
visible. Many of the animals' favourite cotton-wood treea were 
growing there, perhaps thirty years old, but no sign of any living 
beaver. There were many old cotton-wood stumps, but they were 
very old, and a fire had been over the ground, so I could not decide 
whether these trees had been felled by beaver or otherwise. 

From the similarity of soil, formation, kc., the theory might well 
be ventilated that all the country east of the Fraser, and a large 
tract on the west bank, has been at some distant geological period 
the bed of a vast lake or series of lakes considerably larger than that 
existing from Lake Superior to Lake Ontario; and that various 
ridges of hills and mountains have been, either together or eeparrrtely, 
but at  many distant p e r i d  of elevation, gradually protruded under 
and through this bed, laying it a t  last completely dry, and indeed at  
a very considerable elevation above the sea-level: upheaving a 
large mass of the continent, viz. at least from Fort George, near 
the 54th parallel to Snake River, 4 6 ' ~ . ,  and from near Bentinck 
h, in 127' IV., to \Vila Horse Creek, in 115' 30' w.; and laying 
bare vast valleys of denudation, such ae are to be seen not only 
in the Fmser, Thornson, Columbia River, kc., valleys, but in the 

. valleys of much amaller streams. Hat Creek, Alkali Creek, Canoe 
(:reek, kc., now Nn at the bottom of very deep basins, vastly larger 
than can be apparently referred to the erosive power of the present 
in8ignifiant streamlets, none of which are larger than the water 
of Leith, near Edinburgh ; and many Nn in valleys, with walls of 
bolid rock half filled with dbbris similar in material to the benchee, 
Iknd appUently watcr-worn on the surface univereally. These 
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valleys are from one to five miles in width, and 700 or 800, some- 
times, as Canoe Creek, 1200 feet deep by my measurement. The 
surface is scored and grooved in every direction by the action of 
great whirls and torrents, but mainly as if vast quantities of oozey 
mud and debris had been pushed down into the valley from the 
side hills. I n  many places I have noticed very curious little 
conical hillocks, just like the peaks of volcanoes, but formed of the 
same aquatic gravel and lo&. I n  two or three I have found a 
sort of core of bed rock, and i t  seemed aa if their formation was due 
to this latter arresting the lacustrine deposit, and these may thus 
have been formed into a cone by the whirl of eddies or by the effect 
of gravity, as may be seen any day by tilting over a cart of gravel 
on a small boulder. 

There is yet one other phenomenon to which I have alluded, 
which occurs frequently in British Columbia, as might be expected 
from the steepness of its mountain sides, the nature of the bench 
formation which adheres to them, and the vast quantity of mow and 
rain which falls in so mountainous a country-viz., Iandslips. 

Three, at  least, of these have within the memory of man fallen 
into the F-r, and nearly dammed up, however &mporarily, that 
enormous river, viz., one about 12 miles above Lytton, the ruins of 
which still remain, one about 10 miles above Lilloett, and one two or 
thi-ee miles below the present Fort Alexandria, which caused a flood 
sweeping away the old fort with all its contents, and causing the 
10- of many of the Hudson Bay Company's employ6s there. The 
fort was thereupon established on the bench referred to by Mr. 
Robinson. There are several "dry " landslips, if I may so term them ; 
of these two or three examples may be seen near Soda Creek, one of 
which is about one mile long and half a mile wide. Other beautiful 
examples may be seen in the Pavillon Creek, nearly 21 miles from 
Lilloett, on Thomson River, 15 miles from Lytton, on Bridge River, 
&c. Some of these are several miles in length, and must include 
thousands of acres. In  most of them trees &owing at the time of 
the slip are still growing on the di~placed mass, leaning a t  every 
angle with the horizon. 

In some the bench seems to have gone down sheer, bearing with 
it, unharmed, all that was growing on it, and leaving a perpen- 
dicular cliff. In some, the displaced surface seems to have moved 
painfully aud grindingly over the subjacent bed-rock, and the sur- 
face is broken into a thousand irregularities; at Pavillon, and on 
Thomson, the mass looks not unlike an earthern glacier du Rhin!' 

Dr. CREADI.E mde thc following observations on the paper :-The benches, or 
t e r m 8  of British Columbia are levels or l&oes found on the side of the valleys 
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of the Thomaon and Fraser, two of the principal rivers in the country, and 
also in the valley of the Columbia River. They nre found all along the valleyg 
from the month to very nearly the sources of the rivers, and at different levels, 
-the terrace on one side corresponding with that on the other. This is not, 
however, always the case, far here and there one of the pair of terraces has 
been washed away. As you may well imagine, where the stream hns risen 
unueually high, or a landslip has occurred, a terrace may have been carried 
away on one side or the other. These terraces give a most peculiar character 
to the scenery. I t  is said that Nature abhors a straight line, but here you 
have nothing but straight lines. Instead of the ordinary undulations met 
with at  the bottom of a valley, or simply an alluvial flat, you have a succes- 
sion of terraces rising one above the other. In  travelling np the river you 
go along one of these terraces for a certain distance, then suddenly you arc 
brought up by a sloping bank like the face of a railway embankment; you 
ascend it, and find yourself upon another level plain; ou go on for a certa~n 
distance, and you come to rt similar embankment, an: so i t  is throughout. 
These terraces have been observed on other rivers; and they are, perhaps, more 
numeroue and extensive on the Columbia River than on the h r  and Thom- 
son. Similar tenacea are not unknown also in other parts of the world. They 
have been notioed, I believe, in some of the valleys of the Himalayas, and have 
been described by Dr. Hooker. The parallel roads of Glen Roy in Scotland 
arc well known; and similar benches have, I believe, been seen on mn~e  of 
the rivers of Patagonia. Nowhere, however, are they m numerous, so 
striking, or prolonged over so extensive a district, as in British Columbia and 
Washington Temtor . They are found over the whole watershed of the 
F-r, Thomaon, a n 8 ~ o l o m ~ i a , - a n  extent of country amounting to about 
200,000 or 300,000 quare miles. The others are xllerely isolated cases in 
comparison. The character of the country where these terraces occur ia very 
striking. After traveraing the central plains of the North American continent 
from east to west, and surmounting the steep ridges of the Rocky Mountains, 
you find, instead of a corresponding plain on the western side, that you are 
still amonost mountains. The view from the western slope of the main chain 
over ~r i t i ex  Columbia is one of the most maggficent, perhnpe, in the world 
I n  every direction, aa far as the eye can reach, extending apparently to the 
ocean, nothing but a closely packed maea of mountains ia visible; many of 
them the loftiest snow-clad ks, and separated only by the narrowest valleys. 
Washington Territory, whia$l drained by the Mumbia, is lees mountaino~~s, 
but is still intersected here and there by great mountain-rangeo. 

The nature of the material of which these benches are made, their unifornl 
level, and the straight lines, all prove satisfactorily that they are water forma- 
tions; and their being found only ou the river valleys, and disappearing as 
soon as you s through the estuaries, proves that they were formed by tbc 
action of f reBxatn.  I t  is a matter of extreme intereat, and there hm beell 

much speculation, as to how these t e r m s  have been formed. They have 
been formed by water, hut in what way ? Do they bear any relation to onr 
another ? Are the terracee in Scotland and India and Britieh Columbia all 
parts of a system resulting from a common cause, or do they depend on local 
causes? 
Mr. Gibb, geologist to the United States exploring expedition 1853-4, ob- 

served these tarraces on the Columbia River, and gave an accurate and careful 
description of them, arriving at  the snme conclusion as Mr. Begbie, that the>- 
are water formations, the relics of extinct lakes. But it seems to me that MI.. 
Begbie's ex lanation of this drainage having been effected by the gradual 
upheaval o t t h e  moonbins through the river-beds is hardly suficient ; fur 
I think, if that were so, we should have one level flat representing the 
original bed of the lake, and no terrace3 of succeeeive elevation. l'he suc- 
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cession of terraces, one above the other, seems rather to prove there was 3 

succession of draininq-that the lake was drained off to a certain level, nt 
which the water remzned for a time ; after that to a still lower level, at which 
the water again remained for a time, and then there waa a further letting off 
of the water, and in this way each successive of terraces was formed. 
How this occurred will be better understmi, p e r G ,  if I just sketch to YOU 

the formation of the country in which these terraces are found. They arc 
met with, as I said, in the basins of three rivers : the h r ,  the Thornsou, 
which is an affluent of the Fraser, and the Columbia and its tributaries. Now 
these rivers, the Fraser and Thomaon, are surrounded, you may say, on all 
sides by lofty mountains, or by extremely high land-they form, in hct, cen- 
tral basins ; and not only are they walled in on every side landward, but their 
exit to the sea k barred across by a great range of mountains, called the Cas- 
cade Range, so that they have to burst through that barrier to escape into the 
ocean. Exactly the same thing is the case with the Columbia River, which 
is surrounded on all sides by mountains of great elevation, which dam the 
water in every direction ; and, like that of the B h e r ,  it would be prevented 
by the Cascade Range from reaching the sea, but for a rent through which 
it  m. Thus in all these crrses you have a central basin surrounded 
by loRy mountain walls. The paeasge by which these rivers avcspe to the 
eea is exceedingly narrow; so that the Fraeer, which some 200 miles from its 
mouth is as broad as the Thames at Richmond, is only a stone's throw across 
where it passes through-the narrow chasm near its mouth. I t  is obvious that 
a slight geological change would completely dam up this river. An obstruction 
a t  any part along the chasm would flood the country over an immense district 
above. Exactly the same holds with regard to the Columbia. A very slight 
amount of obstruction t h e r e a  landslip-would completely dam up tho river, 
and stop ita exit into the sea. And this is the case not only near the mouth, 
but also at numerous placee up the river whew it paasea through similar 
narrow gor es, so that at many points for ~everal hundred miles above the 
mouth of f e Columbia, I imagine, and all the r a y  up the Fraser, a succes- 
sion of lakes might eaaily be formed by any accident occurring to obstruct 
the stream lower down. Now, if we s u p p e  that the converse of this were the 
case,-that these lakes arieted, the waters being held back by dams at  certain 
points,-it is clear that on the giving wny of these barriers, the water would bc 
drained off, and the bed of the lnke be laid dry. I have shown how very 
easily an accident such as the damming up of the stream might occur, and it 
is onrious that Mr. Begbie mentions three instances in wtioh thin h.e partially 
taken p h  by landslip. Dr. Hector also, who visited that count relates 
another instance in which the same thing apparently murrsd on the;fdlumbia. 
He mentiom that the Columbia River for 30 or 40 milen flows almost without 
current, and that an Indian tradition stated thr t  nt that part i t  WIU formerly 
extremely rapid and of uniform swiftness, w d  that it ran under a gigantic 
arch of rock ; but an earthquake took place, .the arch fell in, dmming up the 
stream, and the country 
the imagination to see 
am also recorded. Mr 
three places along the 
undoubtedly existed ; 
h u g  msaaea of rock 
wried  a short distance 
from far for the strata j 
in any degree water- 
broken through, not neemanly 
of rivem weakening them ; or it  
continent has gradually weakened 
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that at last they have given way, and the water has eacapd. I think we 
must suppose that a number of such accidents have taken place, because tbere 
are so many successive terraces. The terraces on the Lightning were nearly 
3000 feet above thc level of tho sea, on the Kooknay 2600 feet; the top 
bench at Lytton only 800 feet; while the top bench at  Lilloett is fmm 1300 
feet to 1400 feet. The lowest bench at  Alexandria, higher up the stream, 
is from 1400 feet to 1900 feet : ao that it  appears not only must there hava 
been several accidents by which the water was drained off at different periods, 
but there must have been sevcml different barriers 

The Rev. W. ROBINEON said that the well known terrace in and about 
Glen Hoy were horizontal, and of the srrme altitude on the two sides of the 
streams. l'here had evidently been no elevation or depression of the region 
since their formation. We were, therefore, driven to the conclusion, that they 
were formed by water standing at their height. The water might possibly 
have been higher than the topmost terrace, but at least it  has been ashigh ; that 
is, between 1100 and 1200 feet above the present sea-level By some means, 
the tarrier that held in the water at that height p v e  way, so far as to let it 
down to the level of the second terrace ; and, awn, after an interval, to the 
level of the third terrace. The one point, however, on which he aimed to ~IX 

attention, was the existence of that great body of deep water where now is 
dry land. I t  was that fact that awakened curiosity to know whether the 
British Columbian terraces were similar to the Scotch. Hc wished distinctly 
to recal' one eentence of Mr. Begbie's communication,-" From the simi- 
larity of mil, formation, &c., the theory might well be ventilated that all the 
country east of the Fraser, and a large tract on the west bank, has been at 
Rome distant geological period the bed of a vast lake." This intelligent gen- 
tleman then traversed that extensive region, with ita valleys from 1 to 5 
miles in breadth, and from 700 to 1200 feet deep; and the phenomena he 
witneed suggested to him the presence there, a t  mme p t  time, of a deep 
lake or sea,-a collection of water like that which certainly existed formerly 
in  Scotland, but on a far larger scale. No one had given such laborious atten- 
tion to terraces as Mr. Robert Chambers. The fruita of hi investigations 
were before us in his work ou ancient sea-margins,-+ work containing deacrip- 
tions of terraces in Scotland, Ireland, England, France, Switzerland, Scandi- 
navia, and North America. Natulslly his attention wns much directed to 
Great Britain; with what result? He did not suggest as R theory which 

to a very ioua obscrve~ the inference of a high-water level. The name 
dis t inguishy  man investigated the tenaces of North America, and drew the 
same inferences from them ; viz., that they originated in a sea-level much 
higher than that now existing. . Connected, then, with terraces, four points 
are before us. (1.) The certain existence at  a recent geological period of a large 
body of deep water in and about Glen Roy; large, because the terrace system there 
runs about 20 miles from east to west, and 12 from north to south. (2.) The 
terra- of Britirh Columbia induco Wr. Begbie to throw out the hypothesis 
of a vastly larger body of deep water there. (3.) The same conclusion reached 
respecting England, by our most practised investigator. (4.) Thc same con- 
clusion reached by him respecting North America. Now, if these terraces had 
been rightly read, we could scarcely avpid a wider hypothesis, which should 
connect and comprise the four already n med, and which might be best given 
in the words of Robert Chambem,-'LT ere is enough ;h justify a question 
regarding uniformity of level, not only t oughout North America, but (bold 
as the idea may in the present state of k ' owledge and of hypothesis appear) 

I 
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hetween the old and new continents ;" so that he was led by his study of the 
tenaces to conceive of a sea-level common to Europe and North America, and 
at  least between 1000 and 2000 feet above the present level. 

Mr. Robinson proceeded to suggest that the water of the world has been 
more than once rolled from one hemisphere into the other, and that in thc 
post-tertiary times it  mas all north of the equator. As showing how thnt 
might be, he referred to a paper in the 'Journal of the Royal Geological 
Society of Ireland,' vol. i. part 3, p 288, and to a letter in the ' Athenaeum ' 
of October 19, 1867; and argued that nothing but such a high water-level 
would account for the terraces of the world, the former state of the Arctic 
regions, the prodigious mount  of drift di~t~ibuted in one general direction from 
the extreme north far towards the south pole, and other geological phenomena. 

Mr. DALLAS said he had travelled over a great deal of the country deacrihed 
by Dr. Cheadle, and had come to the conclusion that the terraces could have 
been formed only in one of two mays,--either by the hand of man, or by natural 
causes. Of course they were not made by man, and therefore the only hypo- 
thesis left was that they were caused by water. He agreed with Dr. Cheadle 
in thinking that they must have been formed by the d~aining off of the water 
a t  various epochs, though it was difficult to sny what was the precise cause of the 
sudden drainage. I t  might have been by subsidence of the earth, by overflow, 
or by the water gradually percolating through, and at last forming a channel 
for itself. He did not think that the formation of the terrsces in British 
Columbia and Washington Territory had any n e m r y  connection at  all with 
that of the terraoes in Scotland and other parts of the world, because there 
were very simple explamtions why they should exist in some p r t s  of the 
world and not In othem. The chain of the Rocky Mountains runs from north- 
west to south-eaet, and forms a banier across the country. Between that and 
the Cascade I h g e ,  which runs nearly parallel to it, there must have always 
exiuted, as there does now, a large basin ; and it  was easy to imagine that that 
basin had been filled with water, though not neceasarrly at one level-the 
intervening country between the two main ranges being, in fact, a net-work 
of mountains. The accumulated waters of the various basins, in forcing a 
paasage by the channela of the Columbia, the Fraser, and other minor streams, 
might have formed the successive terracea at  various perids in each district 
of country ; and he maintained that no real ground existed for attributing the 
fresh-water terrecee of the old and new continents to one s i m u l ~ e o u s  cause. 
So far as his observation extended, the t e r m  were a true level, and had no 
slopc'with the rivers. 

Mr. WOODS asked whether the eurface of the terraces and their bases were 
formed of the same material, or whether there was any marked difference. 

Dr. RAE said when he visited British Columbia he wss on a telegraph 
survey, and could not wait to take any meaeurementa of the terraces; but it 
struck him very forcibly thnt, instead of being horizontal, they sloped with 
the river-bed. If such were the fact, i t  would upset the theory of a large 
inland lake. 

Dr. CHEADLE said it was clear that the terraces were not formed by sea water, 
but by freah water, for they are found only in the river valleys,and not on the 
mast ; the entirely cease after the rivers pass the Caecade ranges. He agreed 
with Mr. hlu in thinking that the whole of the interior basin of British 
Columbia had been pretty well filled with water, by a number of lakes at differcnt 
levels ve y like the present lakes of C a n h .  The barriers damming up those 
lakes bad been broken through, and the waters drained off. The upper stratum 
of the benches is of the same material as the lower stratum, with this exception, 
that the cosnw and heavier material has eunk to the bottom, so that there is 
tolerably fine sand at  the top. Nothing but careful observation could settle 
the question aa to whether the terraces sere  perfectly horizontal or eloped 
with the river. 



14G ACCESSIONS TO THE LIBRARY. [MARCH 13,1871. 

Eighth Meeting, 13th Harch, 1871. 

k0R-GENERAL SIR HENRY C. BAWLINSON, K.C.B., VICE- 
PRESIDENT, in the Chair. 

PBESLNTATION.- W. R. Portal, Eaq. 

ELECTIOSS.--S~~ Jamee ' Ander8m ; w. BBlaekme, E8q. ; Richard 
Belgrave J&on (late H.M. Consul at Foochowfoo) ; Sir Don& 2'. 
i l l c L 4  K.c.s.I., C.B. ; &pkin Jwme8 Nko.! ; (3. wm PeUer, E8p. 

Aoc~ss10h-s TO THE LIBMBY FROM FEBBUARY 2 7 ~ ~  TO MUCH 1 3 ~ a  
-' Annalen der Sternwarta in Leyden,' herausgegeben von D. F. 
Kaiser. Haag. Presented by the Director. ' Palestine Exploration 
Fund.' Quarterly Statement. 'N.S., No. 1. Presented by the 
Committee. 'A Thoussnd Miles in the Bob Roy Canoe.' By J. 
Macgregor. Presented by the author. 'The Voyage Alone in the 
Yawl Rob Roy.' By J. Macgregor. Presented by the author. ' The 
Rob Roy on the Baltic.' By J. Macgregor. Presented by the 
author. ' On the Chinese Dialect of Hainan.' By R. Swinhoe, 
H.B.X. Consul at Taiwan. Presented by the author. Forty 
Volumes of ' Sailing Directions ' and Works on Navigation. Pub- 
lished by the Hydrographical Office of the Admiralty, and 
presented by the Hydrographer. ' Journal Asiatiqne.' Mai et 
Juin, 1870, and Periodicah to date. Paris. 

The following works were presented by the Hydrographer to the 
Admiralty :-' The Channel Pilot.' Pt. I. 1869. ' The North 
Sea Pilot' Pt. IT. 1868. Ditto, ditto. Pt. 111. 1869. 4The 
Channel Islands Pilot.' 1870. ' Sailing Directions for West C w t  
of Scotland.' Pt. I. 1867. ' Sailing Directions for Coast of Ireland! 
Pt. I. 1866. Ditto. Pt. 11. 1868. 'Views in the Ealtic! 1854. 
The Bothnia Pilot.' 1856. ' Sailing Direotiona : Ushant to 

Gibraltar.' 1867. ' Eepdia Maritima.' Vol. 11. 1814. ' Sailing 
Directions : Candia or Crete.' 1866. ' Hydrographio Notice : 
Newfoundland, East and West Coaats.' 1868. ' Sailing Direotions : 
South-East Coast, Nova Scotia.' 1867. 'The West India Pilot.' 
Vol. IT. 1866. 'The South America Pilot! Pt. 11. 1865. ' The 
Vancouver Island Pilot.' 1864. 'The African Pilot.' Pt. 11. 
1868. ' The African Pilot: 5. and E. Coasts.' 1865. ' The 
China Sea Directory..' VoL I. 1867. Ditto, ditto. Vol. 11. 1868. 
' The A u s t d a  Direotory! Vol. I. 1868. Ditto, ditto. Vol. 11. 
1869. ' Australian Views : N.E. coast.' ' A Method for finding the 
Latitude by simultaneous Altitudes of Two Stars.' By J. Bard- 
wood. 1869. ' Tables for the Reduction of Meridian Altitudes! By 
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J.  T. Towson, F.R.Q.B. 1862. 'Tables to facilitate Great Circle 
Sailing.' By J. T. Towson. 1861. 'Sun's True Bearing.' By J. 
Burdwood. 1869. ' Rules for Finding Heights nnd Distance8 at  
Sea' By Lieut. H. Raper. 1866. ' Practical Rules for applying 
Deviatione of Compam cauaed by the Iron in a Ship.' 1868. 
Admiralty Manual : Deviations of the Compass.' ' Admiralty 

Lists of Lights : '-1. W.S. and S.E. C o d  of Africa ; 2. C o w  
and Lakea of British North America; 3. The United States of 
America ; 4. South America and Western North America ; 6. The 
North Sea, Baltic and White Sea; 6. South Africa, b t  Tndies, 
China, Japan, Australia, Tasmania, and New Zealand ; 7. The Medi- 
terranean, Black, and 'Azof Seaa ; 8. The Wed India Ielnnds, kc. 
All corrected to Jan., 1871. a General Instructions for the Hydro- 
graphic Surveyors of the Admiralty! 1832. 

Acc~ssro~s TO THE MAP-ROOM BINCE TEE LABP MEBX~Q OF FEBRUARY 
27th.-&p of a portion of Eastern Turkestan, to illustrate the 
Expedition to Yarkand in 1870. By T. D. Forsyth, Esq., C.B. 

Presented by the author. Plan of Yarkand and of Yangi-Shalu, or 
New Town. Presented by T. D. Foreyth, Eaq., C.B. A Buat of 
Charles Dickene. By W. F. Woodington, Esq. Exhibited by the 
author. 

The following paper wee read :- 

Mr. T h m  Bainea'a hbplmation of th Gold Begicm l m h m  the 
Limpqpo and Z a W  Rivera. Compiled from hie Joumala by 
ROBERT JAM= MANN, M.D., P.R.Q.S. 

THE exploration described in this commlinication d t e d  from an 
endeavour made by a company of gentlemen in London to get the 
geographical and mineralogical charauter of this district settled by a 
careful and formal examination. The expedition was placed under 
the charge of the well-known South African traveller and artist, 
Mr. Thomaa Baines, with Mr. Nelson, a well qualified mineralogist, 
for his associate, and he had moat judiciously and admirably acoom- 
plished the task entrusted to him. The communication wee drawn 
up from Mr. Baines's very voluminous Journals eent home from 
time to time. 

The expedition left England on the 19th of December, 1868, and 
passed through the colony of Natal in the month of Februaiy 
following. I t  next passed through the Orange River Sovereignty and 
the Trensvaal Republic, and, crossing the Marioo River near itzl 
confluence with the Limpopo, outflanked the main channel of that 
stream, and ascended the chief ridge of watershed lying between 
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i t  and the Zambesi River, until the 17" 30' parallel of s. let. was 
reached, a little to the west of the 30th meridian of E. long., within 
120 geographical miles of the Zambesi River, on the 3rd of 
September, 1869. 

Dr. Mann gave a sketch of the geography of this region, 
from the Orange River to the Zambesi, to illustrate the excep- 
tional configuration of the great line of watershed lying between 
the Limpopo and Zambeei rivers. The Limpopo is here pushed up 
into a vast loop by the Drakenberg Mountains, and a broad gap 
then occurs, before these mountains are continued through to 
the mountains of Lake Nyassa, and beyond to the northwards. 
Throughout this range the water-parting is within 150 miles 
of the Indian Ocean; but from the 22nd parallel of s. lat., 
for some 380 geographical miles of breadth, the water-parting 
lies within 300 miles of the Atlantic, and the Zambesi floaa: 
almost entirely across the African continent towards the east. 
The highland to the south of the Zambesi fingers out towards tho 
sea over Marico and Sofala, giving rise to a seriea of secondary 
coast rivers ; but in the other direction i t  extends on either hand 
to the precincts of the Kalahari Desert and the sources of the 
Congo. The Gold Region explored by Mr. Baines's Expedition lies 
in the heart of this highland. 

Having crowed the Marico River, Mr. Baines puid a pass- 
ing visit to Matjen, the Chief of the Bnmangwato, and dc- 
scribes hia chief place, Shoshong, aa a large cluster of shabby 
hub,  reached through a luxuriant valley laden with waving 
corn. The chief Matjen was the son of Ingwato, from whom the 
tribe of Mangwato-or, with the plural prefix, Aba-Manpato 
(Bamangwato)-takes ib name. When a lad, he waa in thrall to 
Mosilikatze, and had been placed in  hie present position through the 
friendly offices of the elder Moffit, with the River Macloutzie 
appointed for the b o u n d q  of his territory. 

The River Macloutzie was croesed on the 7th of June, and a short 
visit paid immediately afterwards to the Minere' Camp a t  the Tati 
River. There were at  that time several parties working there in 
nhafta 50 feet deep, which had been made by jumping and blasting. 
The minere were, however, chiefly endeavouring to make their way 
to a richer lode. The River Tati is a feeder of the Shashi, which 
joins the Limpopo a t  its north-eastern head, near to Zoutpansberg. 

Nine days after leaving the Tati, Mr. Baines reached tho 
I 

Mnngwe River, where he found an Englishman, Mr. Lee, acting 
aa the accredited agent of the Matsbele tribe, the first outposta of 
that tribe being at  Manyama's place, one day's journey farther on. 
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Between the Macloutzie and Manyama's outpost, the country belongs 
chiefly to the Makalaka Kaffirs, who are, however, held in subjection 
by the Matabele. 

At Manyama's i t  was determined that messengers must be sent on 
into Matabele land, to announce the visit of the Expedition bearing 
letters from the Governor of Natal to the Matabele chief. The 
messengers returned in fifteen days, with instructions to take Mr. 
Baines on to Urn-Numbata, who was at  that time acting as a kind of 
temporary regent to the tribe, in  consequence of the recent death 
of the old chief Mosilikatze-more properly known as Umseligase 
-and some uncertainty as to who was to succeed to the chief- 
tainship. 

The Matabele tribe is, in reality, one of the great offsets of the 
warlike and aggreesive Zulu tribe of the south-eastern coast, and is 
marked by the same leading policy and characteristics. One of the 
wives of Umseligase was a daughter of the Amaswase chief Umsitu ; 
and Zulu, who gave the name to the great Coast tribe, was a 
brother of this Umsitu. This wife of Umseligase had two children ; 
of whom one was named Kurumane, most probably from the station 
of the friendly missionary Moffat. This lad had come up with the 
Matabele tribe from the south-east, when about seven years old, 
driving oxen before him. The oxen went to the north-west as they 
multiplied ; but, upon a certain occasion, when Umseligase wm on 
the Zambesi River, the party with whom Kurumane was became 
compromised in a suspected conspiracy, and their kraal was ordered 
to be destroyed. Kurumane disappeared from this time ; but i t  wae 
now said that his life had been intentionally spared under Urn~eli- 
gese's orders, and that he was living in seclusion in the colony of 
Natal. One section of the Matabele people, under the 1eadel.ship 
of an old chief called Umbigo, who was not properly a true Mata- 
bele, were looking to the succession of Kuramane. But a much larger 
section of the people, under the regent Um-Numbah, were looking 
to the eon of a younger wife of Umseligsse, known as NO-Bengule. 

I n  passing the Un-Kwwi River, illustrations were encountered of 
the aggressive spirit of the Matabele. There were blackened ruins 
of the kraals of a chief called Malthobo all over this district, who 
was said to have been destroyed, with all his people, as lately as the 
year 1864. As Mr. Baines was travelling to the Inyati mission 
station, a t  a later period, a part.y of armed Matabele passed him, who 
had been avowedly sent to interoept messengers despatched by 
Umbigo to communicate with gummane, but who were driving a 
herd of Mashuna cattle before them, which they had taken, as they 
explained, to pay the a t  of the expedition. 

VOL. SV. Y 
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Mr. Baines started with h i  own party, the two messengers, and 
Mr. Lee, on the 6th of July. About 12 miles from Manyama's, 
and 23 from Mungwe, the crest of the great watershed was reached. 
I t  was in Lat. 19' 42 49" s, about 80 geographical miles N.N.E of 
the Tati River Camp, and was crossed a t  an elevadon of about 
5052 feet, the aneroid barometer standing at  24.64 inches, and 
water boiling at  204.1 degroes of Fahrenheit The nights at  this 
time were generally below freezing temperature of the thermo- 
meter, and on one occasion descended to 24.5'. 

The Kumalo River, the first affluent of the Zambesi aystem, was 
reached on the 8th of July, and one of the two wagons wae left 
behind, while the second went on with Mr. Baines, Mr. Nehon, and 
Mr. Lee. The head-water of the Gwaii, or Tobacco River, at the 
junction of which with t,he Zambesi Mr. Baines had been in 1862, 
was passed, on July 12th, a t  a spot which was estimated to be about 
130 miles from the Zambesi. Umbigo's Kraal, on the Im-Pembie 
River, was reached on the 14th of July, and from this a direct route 
was made to Urn-Kumbata's Kraal, known as Manpanjeni, to the 
east. The Natal Governor's letter was read and explained to the 
old chief by Mr. Lee, and the object of the exploration gone into. 
Um-h'umbata a t  once said that he could give the free permitmion for 
the exploration, but that Mr. Baines must come back to him, and 
give an acount of all his proceedings before he left the country. 
Um-h'umbata said he knew what it was to have to travel so far, for 
he had himself been twice sent to the Great Sea by Umseligase. It 
appeared that he was one of the two meeeengers whom the elder 
Moffat had accompanied back from Kurnmane, to protect them 
from surrounding hostile tribes ; which circumstance was the com- 
mencement of the friendly relations with Umseligase which led to 
the establishment of the Inyati mission station, upon the occasion 
of Dr. Livingatone's return to England, from his journey to .Loando, 
in 1856. 

On the 7th of August the northward journey wee resumed with 
one wagon. The route now lay along the northern slope of the 
watershed and over the head-waters of the variou affluenta of the 
Zambesi. Beautiful mountain-streams, fringed with overhanging 
trees and edged with water-lilies, stretchev of bare rooky granite 
encumbered ground, and sloping valleys green with Mimosas and 
Bauhinise, and variegated by large aloes and the Candelabra Spurge, 
were pmaed in succession. At the River Imbeela, a little beyond 
the Serua, the elephant-hunter, Mr. Hartley, wee found. On the 
1st of September, a Mashuna chief, named Amakonda, took 
Mr. Bainea over the Chingasora River to a high quartzow region, 
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where there were a series of old Mashuna workings for gold ; and, 
on the following day, to another group of workings on the Kanyama- 
timba River. From this until the 17th of Septamber the country 
waa explored in all directions. On the gth, a very successfuf hippo- 
potamus hunt was enjoyed, in a pool 9 miles down the Ganytlmi 
River. The extreme point reached was in Lat. 17O 35', probably 
within 50 miles of the Luenja branch of the Zambesi, well known 
to the Portuguese as yielding gold. Some days were now spent in 
careful examination of some very interesting Maehuna workings 
that had been pointed out by Mr. Hartley between the Simbo and 
Serua rivers. This spot was in 18°10' s. lat., and 30" 50' E. long., 
and at  an elevation of 3525 feet above the sea High ground in the 
immediate neighbourhood was designated " Hartley Hill," in com- 
pliment to the veteran hunter. 

The working were on elevated ground on two distinct ledges of 
quartz, about 500 yards asnnder. The reefs had been broken up 
into shallow pits from 6 to 8 feet deep, which are now filled up 
with the refuse fragmenb of broken rock. In some of the pits trees, 
4 and 5 inches in diameter, had grown. The workings seemed to 
be a t  most from 150 to 200 years old. They are certainly the 
handiwork of a people who are known as Mashuna Kaffirs, who 
oocupied the district before Umseligaae and the Matabde attacked 
them and drove them back towards the Zambesi. These Mashunas 
are a friendly, industrious, peaceable, and very ingenious tribe. 
They make fine iron from magnetic iron-ore, grow cotton, and weave 
textile fabrics, and are in these particulars far in  advance of other 
tribes occnpying the neighbourhood. How, in the absence of 
suitable tools, these ingenious people managed to break up the hard 
quartz-reefs remains still a mystery. But it is quite clear that the 
choicest fragments of quartz taken from the reef were pounded in 
holes in the hard rock by round stones, and that the crushings were 
then washed in bowls of wood and clay. 

Recognimble beacons were placed round these workings, and a 
formal application for a cession of this particular piece of ground to 
the Company for mining purposes was agreed upon. 

The quartz-veins contained in this gronnd were enclosed in 
gneiss and a mixture of talcose and chloritic slatea. The stratified 
rocks throughout the district were, however, so hardened and 
metamorphosed, that it was not easy to refer them to their proper 
geological age. The breadth of the veins below could not be 
satisfactorily determined, on account of the way in which they 
were buried in the debris of fragments. Specimens taken from te 
debris somewhat promiscuously have been submitted to camful aseay 

n 2 
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in England. These specimens yielded gold a t  the rate of 0.85, 
0.97, 1.95, 3-12, 3-50. and 8-15 ounces per ton. From one choice 
piece of quartz there was a return of gold at  the rate of 60.75 
ounces, and of silver at  the rate of 17.1 ounce8 per ton. There can 
be no doubt that the specimens selected by the Mashunas from this 
refuse had been of a still richer character. Granite forms the 
foundation ridge of the watershed, and is in many places intersected 
by felspathic greenstone, aiid associated with different forms of 
gneiss and hornblende schist, and with a hard rock containing talo 
and quartz. A dark-coloured slate-formation, about a mile acmse 
in placee, forms high perpendicular bluffs on both sides of the 
river-channels. This slate-band also forms regular mountain- 
ridgee that can be seen for a long distance. The quartz-veins are 
mainly contained in this slate. I'he gold occurs where the fitratified 
rocks come into relation with the central granitio axis, and not in 
the granite itself. Hence gold is found among the affluents of the 
Limpopo on one side, and among the affluents of the Zambesi on 
the other side of the crest of the watershed. Small quantitiee of 
alluvial gold are found in some of the rivers, especially in the 
river Ganyami. 

On t.he 1st of October Mr. Baines received a message from the 
Inyati mission station, intimating that all white traveller8 were 
required to withdraw fmm the Matabele territory until the queetion 
of the succession, now coming to a cri~is,  had been determined. He 
accordingly forthwith began to retrace his steps, availing himself 
of every opportunity to extend the exploration of the country by 
the way. The station of Inyati waa reached the 21st of October, 
Ghortly afterwards a visit was made to Um-Numbata to report pro- 
greee, and to No-Bengule to solicit his friendly regard. The month 
of November was spent at  the Mungwe River, and Christmas a t  
the Tati settlement. On the 4th of January, 1870, Mr. N e h n  
started from the Mungwe Hiver to convey the general report of pro- 
ceedinga to England. On the 10th of January Mr. Baines and Mr. 
Lee went. off from the Mungwe to pay a second visit to No-Benple, 
who waa then a t  a place called Um-Ihlatlangalor, 60 miles from the 
Mungwe, and 7 miles from the Kumalo Hiver, on the east, slope of 
the watershed. They found several distinguished Indunas, Fortreak 
Mouth, Umtigaan, and the fighting general of the tribe, Umkaitcho, 
among them. Bands of warriors wearing the black ostrich war- 
plumes and cloaka were arriving daily; and they were told that 
they had better say nothing more regarding Kun~mane, rn there 
wae now no belief in hie being alive. It appeared, from conversa- 
tion with the chiefs, that the Ramakhoban River district waa oon- 
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sidered Mr. Lee's hunting-ground, and that i t  was desired he should 
hold himself responsible for white men visiting that region. He, 
however, considered i t  quite impracticable to assert exclusive 
rights there. The Transvsal States had claimed the territory up . 
to the Ganyami and Gwaloo rivers. They had, indeed, named a 
parallel of latitude as the northern frontier of the states, but had 
admitted that they had no means of determining this parallel. 
Mr. Baines's remark was that they had about as much chance of 
exerting any real influence over this wide open region as the 

watch dog that scares a wolf from the traveller's wagon." No- 
Bengule was very cordial to Mr. Baines, breakfasting with him in  
public ; and i t  was arranged that he was to return again to see him 
after the completion of his installation as chief, for which ceremony 
it now appeared the Matabele people were gathering. I n  about 
six days Mr. Lee was recalled from the Mungwe to be present at  
the ceremony, which consisted in a dance of 9000 wamors, mainly 
remarkable for the identity of its character with the ceremonial 
dances of the warlike Zulus. The champion0 who advanced them- 
selves from the ranks from time to time, to proclaim their individual 
prowess, were loud in their denunciations of the " Man in the Sea " 
(that is, the reputed Kurumane), and included in their denun- 
ciations all who wrote letters concerning him, and carried those 
letters, or, indeed, even read them. On the 23rd of January, the 
first act of authority was performed by No-Bengule in selecting oxen 
for aaarifice-the black oxen being offered to the memory of the 
defunct chief, and the speckled ones to some supreme power who 
was spoken of as " Molimo." On the 5th of April. Mr. Baines again 
carne up to No-Bengule, taking the opportunity to perfect his 
examination of the geography of the watershed by the way. He 
then ascertained that the gold-workings a t  Hartley's Hill were cer- 
tainly within 174 miles of a navigable river, by the Sabia route. 
He found No-Bengule at  a spot where a new royal kraal, to be called 
Gibbe Klaike, was in process of formation. This spot is a short dis- 
tance from Um-lhlatlangalor, on a slope on the southern side of the 
watershed overlooking abroad expanse of ridges andvdleys which run 
down either to the Limpopo or the Sabia river. Mr. Baines now pro- 
posed to No-Bengule to cedetohim the land lying between the Gwaloo, 
or U'gwelo, and the Ganyami River, for mining purposea After two 
or three interviews, No-Bengule told him he could not alienate the 
land, but that he waa prepared to give him permission to explore for 
gold in that region, and to introduce tools, implements, and necea- 
sary material, and to erect storehouses and dwellings, and that Mr. 
Lee was to be accrediied es the agent for mutual communication 



154 EXPLORATION OF THE GOLD REGION BETWEEN [MABCR 13, 1871. 

between the chief and Mr. Baines; while, with No-Bengule, Mr. 
Baines prepared a general statement of Matabele affairs for the use 
of the Colonial secretary in Natal ; and this letter waa read over to 
No-Bengule, and, with some trifling corrections, approved by him. 
No-Bengule kept Mr. Baines with him at and in the vicinity of 
Gibbe Klaike, in constant friendly intercourse, during seventeen 
days, and then parted with him with apparent unwillingness. The 
Latitude of the New Kraal was determined to be 20" 18' 11" s. The 
parting prasent to the chief con~isted of Mr. Baines's own riding 
horse, two bags of gunpowder, two bars of lead, a box of percussion- 
caps, a pair of white blankets, and a white gnus-cloth coat. 
No-Bengule walked half-&mile with the departing wagons, and 
told Mr. Baines that his heart waa sore at  losing the companionship 
of his white friends. 

At Gibbe Klaike Mr. Baines met Captain Elton, who communi- 
cated to him his purpose to descend the Tati and Shashi rivers, to 
the Limpopo, in a boa t -a  feat which he has since happily accom- 
plished-losing his boat somewhere on the Limpopo, and making 
his way across the Wild Veldt to the Portuguese station of Lorenzo 
Marquez, at  Delagoa Bay. Captain Elton wae a t  Lorenzo Marqoez 
on the 8th of September, and was then going on with the British 
ship Wainmght to Quillimaine.* 

Mr. Baines left Gibbe Klaike for the Inyati mission station on 
the 24th of April. The last section of his Journal which hm been 
received waa dated from Inyati on the 2nd of May, 1870. Letters 
heve, however, been more recently received, which show that he 
waa again at  Gibbe Klaike, and holding personal intercourse with 
No-Bengule, on the 19th of November, 1870. The chief had then 
confirmed him in all his privileges. He had asked him how much 
gold he waa going to take away, and what he proposed to give him 
"aa big aa the gold;" but was most carefnl to have i t  understood 
that this did not mean selling the land. I t  was finally arranged that 
the difficulty wae to be met by an annual present for the right to 
explore and mine between the Qwaloo and Ganyami rivers. Mr. 
Bainee had at  this timeagain been up to the district in this locality, 
and had collected frmh specimens of gold-bearing quartz and com- 
menced the construction of a house near Hartley's Hill. He  found 
that the Malihunaa had resumed operations. having placed a quan- 
tity of crushed quartz in layers alternated with wood, obviously 
with the intention of roasting the mineral. He had purchased a 

Captrin Elton r w  wrecked in tbe ship Wainwight, near Inhambane, and 
after mmy perils by Imd and wa, returned to Durbr~r in the Roq in April lut .  
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small quillful of gold, and waa told that  t h e  rest of the gold-harvest 
had gone down to t h e  chief Watah (whose town i s  a short distance 
t o  the N.E. of Hartley's Hil l )  on its way to the Portuguese settle- 
ments. On t h e  8 t h  of December, No-Bengule's wagon had returned 
from Natal with information tha t  the man there reputed to be 
Knrumane waa certainly not so. On the  7th of January, 1871, 
Mr. Bainea was a t  Potchefstroom, in t h e  Transvaal State, where h e  
had seen t h e  Portuguese Governor of Quilimane, Signor Carlos 
C. B. B Costa, who had protested against any  gold-mining being 
carried on  i n  t h e  Matabele land without t h e  permission of t h e  
Portuguese Government. Mr. Baines had, however, been able, by 
reference to t h e  Governor's own maps, t o  prove t h a t  t h e  district i n  
question, between the  Gwaloo and Ganyami rivers, and comprised 
within t h e  19" 11' 51" and 17" 44' 56" of latitude and the 29' 50' 10" 
and 30" 41' 20" of longitude, could, i n  n o  sense, be held to fall 
within Portuguese territory o r  Portuguese jurisdiction. 

T h e  paper wil l  be  published, with a map, i n  t h e  'Journal,' 
vol. xli. 

Sir JOHN SWINBURNE mid that he had frequently met Mr. Bsinee in the 
country which had been described, during the year 1869. On his arrival with 
a mal l  party at  the Umfule River, in the month of July, he explored a 
great number of old gold workings. ' I t  was an unusually dry season, and the 
natives had set fire to the graea, reducing the rank herhge to a mass of black 
ashes, in which one walked ankledeep. Consequently, the bullocks drawing 
the wagon were nearly starving; and his party were but little better for some 
days, as the game with which this part of the couutry abounds was 80 lean as 
to be almost uneatable, and the sheep they had taken with them were reduced 
to a weight of 26 Ibs., being little better than living skeletona Leaving his 
party (with the few remaining ounces of tea, sugar, and flour) to prove the 
value of the gold-reefs at  the Umfule, he started, with his faithful servant 
Murphy (in q u a t  of food), for the Mashuna tribes, who live on the eastern 
slopes of the watershed which divides the rivers running direct into the 
Indian Ocean from those runniug to the west a11d falling into the Zambesi. 
They travelled about 90 or 100 miles to the south-emt, until they arrived nt 
the watershed, whence they descended a short distance down the eastern slope, 
where they came across the first Mashuna village, named See-sow. The first 
intimation he had of the presence of natives in that neighbourhood wan hearing, 
one frosty morning, most harmonious singing in the distance. He at  once 
started off in the direction in which he heard i t ;  and found the village some 
3 miles off, situated in the cliffs and fis~ures of enormous granita boulders. 
The voices which had been heard such a distance were those of the bellows- 
blowers of a small blastfurnace, which was kept in blast night and day, just 
outaide the stockade of the village. This furnace wae a perfect miniature of a 
blwt-furnace in England, height about 4 feet-the whole being made of fine 
clay ; orifice at top, about 8 inches in diameter. The ore was a red oxide of 
iron, in a laminated form, not very rich. About three handfuls of charcoal 
were put in to one of ore, the latter being previously broken into the size of 
hazel nuts. 'The blast was formed by four goat-skin bellows, worked by two 
persons holding a skin in each hand, a wooden nozzle leading from the leg of 
the goat-skin to B clay tuyere, the open rnouth of the skin being closed by the 
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hand when pressed down. By this means a most perfect and continuous blast was 
kept up. The ore was not reduced to quite a fluid state, but when drawn out- 
which took place about every six hours-it was in a coagulated condition. 
A half-broken stick drew it out from within the screen which surrounded the 
furnace, and the bloom was then beaten with a club to rid it of slag. Each bloom 
weighed about 12 lbs. The charcoal and ore were obtained in the immediate 
neigbbourhood, while the tuyeres, bellows, and baskets for carrying ore and 
charcoal were made on the spot In fact, nothing could be more simple and 
effective than-these miniature iron-works. The whole of the villagers appeared 
to take their turn in keeping up the blast. Very good iron hoes, weighing 
about five unds, were bought for o quarter of a pound of beads, worth 
about a shicng. The Mabunas are very expert in the making of iron h a s ,  
spear-heads, iron beads, anklets, and keys for musical instruments. But they 
did not manufacture tools at this village, but handed the iron over to their 
friends a few miles off, who made it into various implementa and ornrments. 
The women at this village especially delight in loading their legs with iron 
ringa aa thick as one's middle finger. On some he counted no leas t h m  seven 
of these manacles on each leg, which greatly incommoded their walkin but to 
be d m d  in tbe height of fashion, here .a all over the world, they 2eerfully 
submitted to hardships which any European convict would have rebelled 
qainst. As far as he could learn, these rings were put on when the metal was 
red hot ; but to accomplish this they must have covered the leg with raw hide, 
or some such protection, as they fitted almost tight. At this village of See-BOW 
they were exceedingly hospitable, supplied him with everything as far as their 
means would allpw, and gave him every information, and stated that ~t the 
next village we could procure some sheep. Three or four milea from this 
village they met a trading party with neatly-made spear-heads, hoes, and axes. 
They were on their way to tribes further to the south-east, who were in drecb 
communication with Portuguese traders, and expected to get glass beads and 
cotton cloth in exchange for their ironwork. A large trade appears to be done 
by these Mashunas in iron implements. These travelling parties of tradera 
generally have three or four musical inetruments, with which they divert 
themselves when resting between their toilsome marches. I t  is a p i n t  of 
etiquette to receive strangers with music; and on this occasion they enter- 
tained us with &rains from Pandean pipes, a tambourine, and the mw,--an 
instrument formed by a number of iron keys, fixed on a frame inside a large 
gourd, which latter acts as a sounding-board. Five miles from See-sow they 
arrived at  Inyorka'a (the Serpent) Town. Inyorka had in his youth been 
addicted to appropriating his neighboura' property, and, consequently, when 
on one occasion he was captured by his enemies they cut off both his hands. 
Hie people were greedy traders, and were w overreaching and exorbitant in 
their demands that little could be obtained from them. The womcn, who 
always conduct the sele of corn and a11 products of the land, were exasperated 
at  the grasping spirit &own by their lords, and, setting them at  defiance, told 
them in ve strong native language to keep the sheep and cattle, but they 
were not to% dep"ved of the opportunity of obtaining bnds and cloth ; con- 
sequently, we obtained as much maize flow, millet, ground nuts, fowls, eg 
lice, kc., aa our wagon could carry. All over Sooth Africa it appears to be t f i  
custom to consider the garden produce aa the women's especial roperty ; and 
naturally a, as they do the greater portion of the agricultural &our.  While 
trading at  Inyorka's, a noted chief of the name of (in English) Stay-at-home, 
arrived. Ho had been given this name from having remained to defend his 
town, situated on a high pinnacle of rocks, from the Matabele when all his 
subjects had deserted him. Of course, hia town was takeh ; but the Matabele, 
respecting hie gallant cooduct, gave him his liberty. On Stay-at-home's 
arrival at  the wagon, with a whole company of followers, he waa received 
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with great honour by the women, who raised a peculiar cry, or kther howl, by 
xapidly cla ing the hand over the mouth. 
Having 3tained aa much corn, rice, kc., u the wagon mold amy, and a 

few sheep, they returned to the Umfule with the welcome mp liea A fort- 
night later, lettan came up, requesting that all the white men doold immedi- 
ately return to Inyati, and remain there until the new king, No- 
waa cmmed, and formally inblled u supreme chief of the &tabale?%; 
waa much to be regretted, aa so short a time did not su5ioe for a t h w  

of the unmemns g o l d - k m g  rad. in the neighbourbood of % 
F 3 e .  

With regard to the muthern gold-fielda, which are known to extend over 
the whole of the district lying between the riven Shaahi and Ramakoben 
-which country haa been conceded to the London agd Limpopo Company- 
there are nnmerons reeL of a u r i f e m  quartz, nine of which have been more 
or lees explored. 

In moet of the mines two shatta have been sonk to an average depth of 
50 feet: oue ahaft in the Blue Jacket Mine is 66 feet deep The reeh consist 
of quartz, between walk of chloritic whist. The strike is from north-west to 
muth-east, and the dip abont 600 to the south-west; they vary from a few 
inches to 6 feet in width. There are two descriptions of quartz. One red and 
honeycombed, and containin much oxide and white iron pyritee; traces of 
mlphureta and arbomtea o f  copper are a h  met with ; the gold fine, and 
rnoetly found in the oxide of iron, only now and then it is eeen in the white 
quartz without iron. The other kind of quartz in of a blnish-grey sppennmca, 
without any iron, and of a h e r  texture; this quartz is found in the Blue 
Jecket Mine, 3 miles to the eaatward of the main Tati settlement, in a vein 
6 fecrt thick ; the gold in thie uartz in ooarser, and more evenly disseminated 
than in the red ore. Three $aft0 have been sunk at the Blue Jacket Mine 
to the depths of 20,52, and 65 feet reepectively, and the vein worked to the 
depth of 68 feet; the dip is abont 46'. Between the front wall of thin vein 
and the country there ie a layer of shte casing which contains Id; this slate 
is amet ima  exchanged for a thin, hard layer of cement, wren the ore in 
usually richer. A seam of calcareons rock is always found where the reef in 
jointy ; some of the whitest quartz contains good -plea of gold, and the ore 
grows richer as the depth increases. 

The Flyblow Mine le 10 milen north-west from the settlement. Two ahafte 
have been sunk to the depth of about 50 feet. The reef is 13 inches thick, 
but very rich, ea i t  in calculated to return four ouncea to the ton; but.the 
containing rock is very hard, which makes the working expensive. 

The New Zeeland Reef ie within 600 ards of the settlement and Tati 
Rim.  No. 1 shaft haa been mnk to the Lpth  of 70 feet, and a level driven 
along the reef abont 7 feet in height and 20 feet in length. The reef is 
18 inches thick, and will pay from one to two ounces r ton of ore. No. 2 
shaft sunk to the depth of 60 feet. The walh are of s o r i t i c  alate. 

The Ramakohan, or Hslfway Reef, ie situated 13 miles north-east of the 
Tati settlement, and 7 from the Ramakoban River. The reef varies from 6 
to 7 feet in thickness. The reef containing gold can be traced along the 
surface for over 600 yards ; and only two shafta, 20 and 26 feet respectively, 
have been sunk on thin mine, for want of means. 
The New Yine is within 3 milea of the Halfway Reef, and is very similar. 

The reef can be traced for 200 yarda on the surface. 
From the Blue Jacket, which haa been opened out to a greater extent than 

the other mineg 38) tons of ore produced no less than 71 oz. 13  dwta of gold, 
worth 31. 11%. per onnce, being at the rate of nearly two ounces to the 
ton ; while two other small parcels, of 2) tons each, produced no lese than 
16 oz. 10 dwts. and 26 oz. of gold respectively. These prcala of ore were 

YOL. XV. N 
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from anothar mine higher up the River Tati. These resulta were obtained by 
meau of a small Natal-made stampmill, which was eent up by the Loudon 
and Limpopo Company, more with a view of practically testing the value of 
the reefs than ee a permanent piece of machinery. Stepe are now beiig taken 
to aend up heavy machinery, when a large and steady suppl of gold may be 
e x p x t d  to be yielded. The healthinem of the climate, tge abundance of 
provisione, timber, and water, should make t h e  mines arpable of being very 
cheaply worked ; especially as, by amounts lately received, the M a k a l a b a  
tribe of hard-working nativq subject to the Matabel- willing to work 
underground, and eoon become aa efficient miners as the white men, only 
requiring to be directed by a white overseer. He had much pleswre in now 
showing them an ingot of gold, weighing no less than 28 ounces ; and he had 

d v e d  another r l , . w e i g h i  UH ounss. both the produce of the 
lue Jacket Mine. W en it  u comdered that in the vest  auriferous quartz- 

mines of Braeil and Australia 4 dwts., or one-fifth of an ounce, is sufficient 
to cover all expennw, it  will be seen that them returns promise very large 
profits. When, in 1868, through Mr. Mauch's explorations, theae gold-fields 
came into notice, numbera went up from the colonies, hop' to find alluvial 
depoaitn of gold, and returned much d i r p p i u t d  ; for, a l t h o z  the r i v a a u d s  

roduce tracea of gold, it ie almcet physically impossible to have rich alluvial 
Bepoaita, .a the country i. nearly b t  at tbe m r c a  of the riven  he only 
thing required was a settled and strong govement, and he wished the 
British Government would take the Matabele race under their protection. The 
natives desired it  exceedingly, and he hoped he should live to see the day 
when the whole of the country o u t h  of the 5 b e s i  would be under British 
rule ; for a t  present slavery, in eome of ita worst forms, and kidnapping, is 
carried on by the Dutch boers on the frontiers of the Tnrnwssl Republic, 
whioh lea& to repriaale being made by the Haffirs. He concluded by 
expressing his thanks for the valuable aasktmce and information given h i  
by Mr. Bainea in that remote cormtry. 

Mr. GALTON said Mr. Bainea's aontributiom to geography from this last 
jonrney were very considerable, the map which he had made being in reality 
an itinerary through a district extendin over more than 760 miles. Probably 
m living -, not even as hing Dr. firingetme, has bsm o pertinaciously 
engagd in travelling as Mr. Lea Twenty yeas ago he made his firat ape- 
dition northwards in Afriar, but waa driven back; afterwarde he went to 
Australia, and wee oonnected with Mr. Qregoy's exploration ; then he joined 
Livingstone in exploring the Zambesi ; next he travelled on the west Bide of 
Africa; and now he wee engaged in examining the gold-fields near the 
Limpopo. His pictorial contributions to geographical and ethnological know- 

% were exceedingly n u m m  and valuable. 
e CEUBXAN said that General Rig who waa for a long time C o w l  %. General on the Coaat of Zenzibsr, had to1 him that for many years 

very extmire trade in gold been curid on upon the mt, Elt; 
thought the gold did not come from a district as low down ee the Lim 
but rather from the m n t r y  betwean the Limpopo and the Tanganyibe Ge 
No tracea of gold had been found by Bnrton, Speke, or Gnmt, or any other 
fnrvellem, north of thst lake. A line of gold depoeits probably connected that 
district with the quartz formations which had been described. One of the 
great objeots of the Royal Geographical Society always had been and alwaye 
wonld be to combine, as ikr ar pcauiblq geographical rcience with practical 
economical nanlta, and he therefore tmted  that the Society would approve 
of the Council's having bnmght before them this subject of the tkuth African 
gold-field& ' 







A D D I T I O N A L  N O T I C E .  

(Printed by order of Conncil.) 

On a New Proj&im for a Map of the World. By Jams GALL. 

Havmct oocasion to blkh an ' Atles of the Stars,' I was anxious to produce 
a panonmic view or the  equatorial heaven4 extending .s h r  northward as 
poaeible.; and my object was, of course, to conserve the a arance of the 
co&Uatiom both in regard to form and mmpuative area E r s t  attempted 
Mercator's projection, but the m l t  w u  not satisfacto : the orientation, 
indeed, was perfect, but everything else w u  rmificed. % then occurred to 
me that if, instead of rectifying the latitude to the longitude thrmghont, we 
rectified it  only at the 45th degree, we might adopt the stereographic latitude 
up to the 60th degree without an diatortion. 

I t  then occurred to me that t i e  same projection would be applicable to 8 
aylindrical ma of the world, and would be a great improvement on Mercator, 
by atanding J e  stareographic latit.de to the pole. I drew a map on the 
new projection, and being aatis6ed with the result, I read a paper before ',he 
British A d t i o n  in Qlaegow, in 1865. 

Since that time I have greatly improved it by adding Polar supplements 
of the name rejection for the Arctic and AntaFctic regiom ; and on showing 
it  to o m s  o f  my publishin friend. in Edinburgh, am p l d  to find that it  

received their appron& and been adoptai, i n s d  of ~ w t m ,  for their 
publidom. 

I venture now to submit it to the judgment of the Royal C;ieagrephical 
Society. 

F o u m  OF rn MAP. 
The l ine of latitude an, jected stezeographically to the Poles, and the 

l ioa  of longitude are rec t i f iE  the 45th degraa of latitude. The Arctic regiolu 
ere supplemented above by d c i r c l a  from the pole along the top of the map, 
and the Antarctic regione by aemicircks, or by one aircle below, according to 
convenience. 

~ v A N T A Q E B  OF THX &hi'. 
1. The geographical featurea ere not dietorted. 
2. The comparative area is much conserved. 
3. The whole world is for the first time represented ; and 
4. Them ie a p a t  saving of apace in the map, ee compared with Mer- 

cator. 
J ~ Y E ~  Q A ~  

M a y  Ma* Edinburgh. 
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The following letter, from Sir .Samuel Baker to Sir Roderick 
Nurchimn, was read :- 

" Tew*aeys. White Nile, N. Lat. 9' 26'. 
"MY DEAR SIR RODERICK, " 6th December, 1870. 

" I write you a few lines to explain my movements. 
" In October,'I returned to Khartoum (680 miles by river) to assure myself 

that the requisite preparatione were made, according to my previous instruc- 
tione to the Qovernor. 1 then came on here by steamer, and, upon the 
commencement of the north wind, my vessels from Khartoum arrived with 
snppliea and fresh troops, according to the plans I had laid down. 

" Having sent back all my sick, I started off, on the 1st inst. the first divi- 
sion in eight vessels-followed daily by sectione of the flotilla, which numbers 
in all fifty-nine, including one stmmer. 

" D ~ ~ r i n g  my stay at  this station, I have entirely rm d the slave-trade 
of the White Nile-not one slave having passed down E v e r  to Khartoum. 
The stepe that I took upon my immediate arrival completely intimidated the 
traders, and the traffic no longw exisb. 

LL I trust that England will appreciate the sincerity of purpose displayed by 
His Highness the Khedive in thus purifying the river from the abominable 
W e .  My acts naturally raised much indignation in the Soudan; but His 
Highneae haa supported me unflinchingly, and has dismissed the Governor 
whom I had reported, 8s a kidnapper of women and children under the plea 
of collectin taxes. His Highness also forwarded me the Firman of Pacha 
from Hie kjea tY the Sultan, together with a very complimentary autograph 
letter. 

I have now two of.Snmudals steamers with me, in sectione, together with all 
stores, merchandise, ammunition, &c., in excellent order, thanks to my gnl- 
vanid-iron magwine. The station a pears quite deserted. as only four 
c y g m ~  of tmopa remain, with which ! shall bring up the mu on 9th inst. 

wing my stay here, I have made every reparation for cutting through 
the dams of vegetation in the Bahr GiraBe. ~ i n a  hundred bill-hooka,&c., are 
beeutifnlly sharpened ; and several new rowing-bats have been built hy our 
English workmen, the want of which caused great inconvenience last sesson. 

UThe White Nile is exceedingly high this year, which is all in our favour. 
I t  rcee from the lowest level of the dry eeason to a maximum 14 feet 3 inches, 
and has only fallen 2 inches. Thus, ae we start with a powerful force and a 
strong and steady north wind, I do not fear the impedimenta of the river. . I have 
aim armed the men with some hundreds of hoes, fitted with long handles, so 

to cut a channel through shallow plaaes, should they obatnrct the pmaage. 
"1 shall write to you upon my arnval at Gondokoro, whence I shal push on 

with the 80-foot steamer, in sections, and the two steel lifeboats (sailing). 
Fortunately, I have a11 I require, including fifty wagons, in which all cumbrow 
sections will be conveyed. 

"I shall leave everything that isnot absolutely necessary at  the main depdt 
at  Bondokoro, to be brought up by degrees in carts, when the permanent road 
shall have been completed. 

"When at Ibrabimdys, the 2nd d e g t  (3" 2Y N. lat.), with the steamer and 
boats, I shall be all right. I shall then put together the two lifeboats, aud 
examine the river to the Albert N'yanza If a11 is clear, I shall hurry back, 
and set all hande to work in constructing the 80-foot steamer. 

UMonsieur de Bigemont, who wee to represent the French cfeoDkphical 
k i e t y ,  arrived at  Khartoum, but immediately returned to France upon the 
news of the war and the fall of the Empire. Thw I loee a very intelligent 
and charming companion. Lieut. J. A. Baker, RN., is a moat able represen- 
tative of the British Navy in activity aud energy. He in unremitting at   hi^ 
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mark, and will bring home for the Society most d u a b l e  results of camful 
.obaervatione. 

"The chronometers went very wild after the land journey from the Red Sea, 
t.hmfore they were allowed to run down, and remained dormant for some 
months. They have been wound up and rated, carefully corrected by 
numerous observations within the lnet two months, and one is now going 
remarkably we1 L 

"We have had much sickness in camp during the rainy muon. Poor 
Dr. Gedge lost hie reason entirely, and k a m e  very violent. There was no 
hope, and I had him conveyed to Khartoum. After some weeks, during 
which he frequently refused nourishment, his unhappy malady ended in 
death. Thank God, we have been free from nll ailments, and my wife and I 
are aa well aa when in Europe. With love from us both, 

"Ever afTectionately yourn, 
"SAYUEL \V. BAKEK" 

The following paper waa then read by the author :- 

On the C?rineue Province of Yunnan and it8 Borders.--By T. T. COOPER. 

AT the present time the Chinese province of Y u ~ a n  is attracting 
attention in ita geographical, commercial, and political relations with 
the adjacent countriee. I t  ha8 been, so to speak, athoked from three 
sides, and that almost at  the same time, by explorers acting inde- 
pendently of each other ; vie. :-the French expedition from Saigon, 
a n  the south; Major Sleden's party, on the Burmese or western 
side ; and, last and least, an attempt was made by myself to reach 
Talifoo from Atenze, on the northern frontier. 

Its capital, the city of Yunnan-foo was formerly the residence of a 
viceroy who directed the Chinese political relations with Thibet 
. a d  Bumah ; and out of the early interoouree between Yunnanand 
these two countries, arose the events which led to the partial subju- 
gation and oonsequent political relations which have heretofore 
existed between the Chinese Govemment and the numerow tribes 
inhabiting the western and northe& bordera of Yunnan. 
Aa if to coinpensate for the wildness of her borders, the intarior of 

the province may be said to form a beautiful pictw'e, having for ita 
centrepiece the great Lake of Tali-foo, 45 miles long and 15 wide, 
navigable for vessela &wing 6 feet, and abounding in fish ; while 
nine-so-called plains are famoua for their vanow &icnltural and 
mineral productions. The Plain of Tali-foo, mmnnding the lake, 
.on the banks of which lies the city of that name, ranks fht in area 
and population, which latter numbered, some thirty yearn ago, 
no l e a  than 430,000 mnb, &tributed in more than 150 towns 
and villages. The next in importan08 is the Plain of Yuin-chang, 
lying to the west of Tali and extending nearly to Ten-yua-chew: 
This plain is called the rice-field of Yunnen, producing an exceed- 
ingly fine quality of grain. I t  is, however, cursed with malaria, 

0 a 
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which is a fruitful source of fevers and epidemio diseases. This,. 
however, is an exception to the general climate, wbich is consider~r 
good, and, aa far as I am acquainted with it, it is so. From t h e  
month of June to the beginning of Auguat, there isa  heavy rainfall 
throughout the provinoe ; the sun, however, oacasiondlp shines 
with great heat during the day, but, in Weisee, I invariably found 
the nights 0061 and pleatant, whioh I waa told is the case farther- 
south. Aftar the rains subaided in August, the weather was. 
lovely : bright, sunny days, never too warm to be unpleasant, were 
succeeded by oold nighte, rendering fires in one's room quite a 
comfort. While in the months November, December, and January, 
white frost is common everywhere, increasing, of course, in intensity . 
in the northern part of the province, and snow generally falls to 
aome depth on the hills rturrounding Weisee every winter. 

The Plain of Yunnan-chien, surrounding the capital, is famous 
for its gold and silver mines ; while that of Likiang-foo, lying a t  a 
considerable height above the othera a t  the foot of the Sui-ahan, or 
anowy mountains, contains valuable quarriee of marble, and t h e  
plain of Lankong, further east again, abounds in sulphur mines, and 
has a high reputation for ite sulphurio hot springe; while of the  
other five, lying in  different parts of the province, Kien-chuen and 
Ho-chin, in the north, posseee valuable mines of iron. The other. 
plains, Teng-chuen, Kian-oui, and Ngieon-tab, I have not been able 
to identify; but in them, as in other park of the province, there are 
rich mines of red, yellow, nnd white copper-8s many as 132 mines 
having been in work by the Chineae. 

Thin-leaved tobacco grows everywhere throughout Yunnan, whicb 
for h e n e m  of stelk, delicacy of flavour, and aroma, is superior to 
the tobacco of any other province in China The leaf is peculiar 
in  shape, being nearly aa broad as i t  is long, and raroly more than 
G inchee from the butt of the stalk to the point ; when dried, it is 
of a pale yellow colonr. This tobacco is rarely exported, being con- 
sumed by the Tunnaneee and border tribes. 

The cultivation of the poppy hae been such as to gain for 
Ynnnan opium a preference over that grown in the neighbouring 
provincee of Sz-chuen and Kwei-chow. Black tea, in the south 
and west of the province was cultivated extensively and is highly 
esteemed aa a luxury by the Western Chineae. 

The former fame of the Ynnnan artiets in jadestone carvings is 
perpetuated by the paeaion of the Chineae for jadestone ring8 and 
other ornaments carved from the stone whioh Chineee jade mer- 
chant~~ proonred from the tribee in the neighbourhood of Mogoung, 
in  Northern Burmah, to the weet of the Irawaddy River, where a 
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amall colony of Chinese sprang up. Amber merchants from Yunnan 
also established trading posts to the north of Mogoung ; while 
cotton merohanta purchased from year to year the whole cotton ' 

crop of Northern B u d ,  the importation of which, by mule car- 
riage, generally commenced about the end of October and ended in 
April, after which, until the following October, little or no commu- 
nication took place between Yunnan and Bnrmah, owing to the 
prevalence of fever in the Plain of Yuin-chang and the country 
westwards. 

The city of Tali-foo wss a favourite -I-t of the chiefs of all the 
surrounding tribes. Even Thibetans found their way to its annual 
fair, held in the third month of the year. Round the suburbs of the 
city may be seen to thie day many marble tombstones hewn from 
the marble quarries, worked in the peaked mountain rising, out 
of the plain at the back of the city, like a huge spire. And these 
tombstones carved with Thibetan inscriptions mark the last resting- 
place of Thibetans who died on their visit to the famous city. 
Numbers of Burmese merchante in former days &o attended the 
fair to purchaae the superior silk cloths of China 

Tali-foo, as well as Yunnan-foo, were also famous aa slave markets 
to whioh dealers from Canton, Soo-chow, near Shanghai, and even 
Pekin itself, resorted for the purchase of female children, numbers 
of whom were brought for sale by the different tribes visiting the 
annual fairs, who in their wam look upon women and girls aa 
valuable booty. Carepane, sometimes numbering several hundreds 
of girls purchased in the neighbourhood of these cities, started 
regularly every year for the different places I have mentioned, and 
so great became the tratlic in girls, that the authorities in every 
large town along the routes from Tali-foo to Yunnan-foo appointed 
officem whose duty i t  was to inspect the caravans before they were 
allowed to ente'r the towns, eo a to guard against the introduction 
of epidemics to whioh the human merchandize was too often 
expoeed, as they were expoeed in the journey to all kinds of priva- 
tions, fatigue, and cruelty. Although the laws of China do not 
countenance slave daling in the true sense of the word, the 
camvane of girls whioh left Yunnan were a souroe of too great wealth 
to the mandarins for them to enforce the strict letter of the law. 

When a carevan was found to be infected with my contagions 
disease, admimion into all towns and villages was forbidden them, 
and then, dragging along their weary journey by day in all weathers, 
ill-clad and ill-fed, the older girls might be seen carrying the 
sllialler ones, who were either sick or too young to walk and keep 
up with the caravan; and at nightfall, when encamped under the 
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canopy of heaven, the poor creatures, after a scanty meal, would 
huddle together, the sick with the sound, and thus day by day t h e  

' caravan would proceed, leaving behind it a long trail of dead and 
dying, who, by way of burial, became a prey to the packs of hungry 
wolves which always followed in the rear of the caravans. 

In the early part of the last century the fame of the provincial 
capital was so great that the emperor sent some Jesuit missionaries. 
ekilled in engineering to reconstruct the fortifications of the city, 
and these heralds of Christianity left behind them several monn-- 
menta of their skill both as architecte and workers of metal. A 
magnificent gateway waa erected under their superintendence, and 
two large braea cannons, over nine feet in length, cast in Pekin by  
the same fathers, who embellished them with Latin inscriptions, 
were sent to occupy a conspicuous position near the grrteway. 

Such was the famo~ils province of Yunnan up to within the last 
thirty years, as described to me by an old resident, who lived in t h e  
province for fifteen yeara previous to the outbreak of the Mahomedan 
rebellion, which, though i t  haa lefi the natural capabilities and 
I.sf30UrCes of Yunnan unimpaired, has destroyed the prosperity arising- 
from them as developed by the industrious population which, before 
the war, was more than double the number of its present inha-- 
bitante. 

Although i t  may seem out of place in a geographical disquisition, 
a abort sketch of the rise and progress of this little known rebellion 
is absolutely neoeesary to a proper understanding af the prewnt 
condition of Yunnan. 

It is difficult, from any Chinese source, to gain reliable informa- 
tion on the origin and progress of this Mahomedan riaing. The 
accounts which reach the eastern shores of China through native 
 source^^ are never to be relied on, and Major Sladen, to whom w e  
are indebted for much valuable information gathked in his late 
viait to the town of Ten-yua-chew, or Momein, speaks of the 
want of reliability experienced in the native reporb which reached 
him on the Burmese side. 

My information on this mbject was gathered from one whose 
authority, as having resided in the province at the time of the out- 
break, is unquestionable. 

Some short time previous to the year 1'854, the Imperial Viceroy 
governing at Yunnan-foo became a convert to the new hith, and 
under his countenance the ranks of the faithfnl greatly increased,. 
until the Viceroy, probably influenced by ambitioue motivea, 
tried to conatitate himself a religious authority, and in doing so 
interfered with the established rites : thie interference at once 
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called forth a remonetrance fmm one of the twelve elders who had 
been appointed in twelve different districts to guard the religions 
welfare of the faithful. This first remonstrance came from the elder 
in oharge of the district of Likiang-foo, and was subsequently joined 
in by all the other elders. But to no purpose; for, to quote my 
informant's own words, "the haughty official disdained to listen to 
the prayer of hia co-religionists." Matters soon came to a crisis, , 
and the elder unfurled the white flag of rebellion from the walls of 
Likiang. 

The rising of the faithful at Likiang was approved by the 
other elders, and the twelve districts almost simultaneously flew to 
arms, and a religious war, with all its horrors, ensued. " Death or 
the new religion" was the war-cry. Towns and vlllagee that held 
out against the swelling wave of Mahomedan victory were over- 
whelmed and burnt, while the inhabitante were butchered to a man. 
A panic preceded the Mahomedan march : all who could, retreatad 
before it ; and when no longer able to flee, thousands of poor women, 
in order to escape their inevitable fate, resorted to suicide. 

For several years the unchecked tide of Mahomedan conquest 
swept the western part of the province; its beautiful plaina were 
deserted, and ruins eve~where  alone marked the homes of the 
former population. hnnan-foo, the provinoial capital, was anr- 
rounded ; and the Viceroy, in order to save himself, signed a treaty 
with the elder who had been chosen commander-in-chief of the 
rebel armis. 

This treaty gave to the Mahomedans control of the western 
part of the province, including the city of Tali, while i t  secured 
to the Viceroy the city of Yunnan and the country thirty milea to 
the weat of it. On the conolusion of this treaty, the Viceroy eent 
a despatch to Pekin stating that he had cruahed the Mahomedans, 
and peace waa onoe more restored to the province. But when the 
real nature of the peace was known at Pekin, an officer was sent 
to supersede the Viceroy ; who, however, declined to obey the 
emperor's orders. Though he scrupulonsly maintained his title 
of " Shetai," Viceroy, he did not openly attack the troops 'sent 
from time to time to subdue the rebels ; but bribed the leaders to 
remain personally inactive, and send small detaohments, unsup- 
ported and betrayed, to meet certain defeat. Thie deaultory 
warfare, which continued for fourteen years, resulted in the firm 
establishment of MBhomedan rule over more than two-thirds 
of the province; and the remnant, remailling under Imperial 
d e ,  has at last been transfe~ed to the Viceroyalty of the province 
of Kwei-chow. Bs &ay be supposed, this continued warfare has 
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caused the total destruction'of trade and the loss of more than half 
the population ; in fact, nearly two-thirds of the province has been 
laid waste, and the ruins of hundreds of villages are buried in a 
rank growth of vegetation. 

The most recent pilgrims from Yunnan to Burmah report that 
all is tranquil; this, wupled with the accounts of the victoi-ious 
progress of the Mahomedan usurper in the north-west province of 
Kan-su, may well make us ask where will the Mahomedan con- 
quest end? Sz-chuen, lying between the two, and containing a 
numerous Mahomedan population, is only too likely to catch tho 
blaze and suffer from the same conflagration. The result of this 
Mahomeden outbreak, on the different tribes ronnd the borders, will 
appear from the following description of the several tribe8 I have 
visited. 

On leaving Eastern Thibet at the small border town of Atenze, 
I met at  a village, one day's journey to the south, on the banks of 
the Lantean, the remnants of 8 tribe called by the Chinese Goneahs. 
They, while resembling the Thibetans in their great stature, cos- 
tume, and manners, were of much fairer complexion, and spoke a 
language peculiar to themselves, though largely intermixed with 
'l'hibetan and Chinese. The women wore the loose-fitting jacket 
of the Thibetans, with the emall plaited petticoat reaching to the 
knee, and leaving the leg bare below the knee; while the men 
wore large woollen coats, of the same make as the Thibetan 
sheepskin coat, and co~llpleted their costume by woollen hose 
reaching to the knee and soled with eheepskin. Their heads 
were shaven according to Chinese custom, and their long black 
hair twisted into a tail and coiled round the head. As weapons, 
they carried the Thibetan knife, about four feet long, and of 
the same width from hilt to point. The Goneahs are chiefly 
herdsmen, tending their flocks of goate, which feed on the high and 
rugged mountaixllr forming the hanks of the L a n k  River. They 
do, however, cultivate a little beard-wheat and peas. This tribe 
pays the Government an annual tribute, which is wllected by 
Chinese officers, sent from Atsnze, in the harvest month of Augurst 
every year. 

Following the Lantssn eouthwards, the next tribe encountered 
aro the Ludm,  very wild, and inhabiting the mountains which 
form the watershed between the Lantsan and Kankiang rivers. 
Emigrants from this tribe have formed a village on the left bank 
of the Lantsan, one dayb march from the Goneah village, and have 
adopted the pursuits and habits of peaceful cultivators since their 
xnversion by the Catholic miesionaries residing at  the mission- 
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atation of Tz'ooo, a few miles lower down on the right bank. This 
village, and the portion of the tribe which inhabita the country 
immediately bordering on the right bank of the Lantsan, are subject 
to the Yatezu chief, residing at  the village of Yatezu, a dafs march 
from Tz'coo ; but the main body of the tribe, inhabiting the vicinity 
of the Nankiang River, are independent savages, living in the 
caverns of their almost inaccessible mountains, and rarely com- 
municating with the other tribes, and then only to plunder and 
carry off slaves. They never cultivate, subsisting chiefly on the 
chase and wild roots growing on the mountains. h hunters, with . 
the poisoned arrow and qear, they are very snccdu l  in the ' 
capture of mhitton, deer, bears, wild boars, and leopards. They 
wear but scanty clothing, and allow their hair to grow in long . 
matted locks reaohing to the ~honlder. The men rarely wear 
more than a strip of bear or monkey skin round the loins; and 
ocmionally, in the case of chiefs, a leopard, wolf, or bear skin is 
thrown over the shoulders; while the dress of the women, I run 
told, is atill more limited. The Ludzus can muster at any time 
over twelve hundred fighting men, and occasionally serve ae 
voluntary allies of the Chinese (for the sake of plunder) in the 
annual raids made by them into Mahomedan temtory. In com- 
plexion the Ludzus are naturally as fair as the Chinese, though, 
being washed and unkempt, they look much darker. Unlike the 
Thibetan hill tribe?, they are short in stature, and have nndoubt- 
edly the Mongol type of feature. They have a language peculiar 
to themselves, but no written characters, and in communicating 
with the Chinese use certain symbols: as, for instance, a piece of 
fowl fat, a green chillie, and a piece of chicken liver, packed in red 
paper, and sent tdthe chief by the Weisee mandarin, means, " Re- 
pair to Weisee with your warriors ;" and some equally ourione 
symbol in return signifies the chiefs determination to join the 
Chinese or otherwise. 

1 After passing the Ludzu district the tribes become more civiliaed 
and more closely resemble the Chinese. The first are the Moms, 
who so closely resemble the more powerful Yatezus, except in Ian- 
gusge, that a description of the latter tribe will suffice to convey a 
fair idea of them. 

The Yatezus inhabit a strip of country bordering the left bank 
of the Lantsan, and are governed by an hereditary chief. The 
tribe is numerous and powerful, holding aa tributaries some clans of 
the Lndzus and the Mosos, as well aa a few petty chiefs of the Leieus, 
who inhabit the valley of Weisee. Previoua to the Mahomedan 
war, the Yatezu chief, as well as hie neighbour the Mooquor chief, 
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paid an annual tribute to the Chinese Government, and acted as 
an ally in the war which resulted in the supremacy of the Chinese 
throughout the Leisn country. Now, however, the Yatezns and 
Nooquors have asserted their independence, aud beyond contri- 
buting a few men for the fights between the Chinese and Maho- 
medana pay no other tribute. 

In  miinnere and customs the Yatezm are quite Chinese. The 
men shave the head and wear the tail common in China, and their 
costume is the loose trowsers and iacket made of blue cotton com- 
monly worn by the lower ordera of Chineae. The native costume of 
the women is very becoming. A short plaited petticoat of cotton 
reaches from the waist tothe knee ; while a tight-fitting loose-sleeved 
jacket, buttoning from the throat, shows their magnificent figures to 
perfection. By way of stockings, their well-shaped legs are swathed 
from below the bend of the knee to the ancle in stripe of blue or 
white cotton cloth; and little leather shoes, with turn-up 
toea, give a pleasingly trim appearance to their feet. As a head- 
dress, they wear neat little caps of scarlet cloth, sometimes varied 
amongst the women of the Moso and Mooquor tribes by a hoodlike 
cap of cowrie shells. 

The villages of these tribes consist of streets of mud- and wood- 
built housea, precisely similar in style to those of China, and sur- 
rounded by a high mud wall, erected aa a protection against sudden 
surprises. In religion they are Chinese Buddhists, and every village 
has its joaa-house, with a school attached, in which Chinese alone 
is taught to the Chineae. The cultivation of rice, barley, wheat, 
tobacco, and opium is their chief employment, though both the 
Yatem and Mooquor chiefs powem many gold-mines which are 
exceedingly rich. They also own numerow h%rds of very fine 
black cattle, which they uae only in tilling the ground; and pigs 
and fowh are aa common amongst them aa with the Chinose. 

To the P a t e m  succeed the Mooquor tribe, whose msnnem, 
custome, appeanmce, and political relations with China, are identical 
with those of the Yatezns, a difference of language alone serving to 
m e k  the distinction. These severe1 dialecte, to my ear, resembled 
Chinese; but few of the women could understand Chinese when 
spoken. 

Im~llediately to the south of the Mooquore lies the country of 
tho Leisus. This tribe, socording to their own traditions, originally 
emigrated from the west of Yunnan. There is, however, nothing 
about them but the difference of language to distinguish them from 
the Pa tem,  Mooquora, and the Tzefans, whose country lies to the 
eouth of them. The Leisus are simple cultivators of the aoil, and 
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living in closer communication with the Chinese in Yunnan are, 
if anything, more Chinese than all the other tribes I havo men- 
tioned ; the women, for the most part; wearing the Chinese 
costume. Almoat in the centre of the Leisu country etands the im- 
pelial Chinese city of Weisee-foo, the residence of the mandarin who 
manages the political relations existing between China and these 
tribes. The Leisus, of all the tribes I have mentioned, alone at this 
inoment pay tribute to China. Shortly after the Mahomedan out- 
break, the Tzefan district, to the south, and the Leisu country 
were overrun by the Mahomedans, whose victorioua march was only 
a m t e d  by the united efforts of the Yatezu and Mooquor tribea ; 
and the effecta of their visit can even now be traced in the ruins 
of villages, while they left the town of Weisee half in ruins, and 
i t  wse not until several years after the Mahomedans had volnn- 
tarily left the country that the Chinese regained complete control 
of the Leisua Their southern neighbours, the Tzefans, whose 
territory extende to the district of Talifoo, in outward appearance 
resemble the Chinese also, but speak a language of their own, 
These Tzefans espoused the Mahomedan cause, and for long 
indulged in a predatory warfare against the Chinese and their 
Leisu subjeota ; though ready at  any time, as I experienoed, to aide 
again with the Chinese, if the Imperial came seemed likely to  
prove stronger than that of the Mahomedans. 

The numerous tribee of Kachyens, on the weetern frontiers 
beyond Ten-yua-chew, have been relieved from their partia sub- 
mission to the Chinese, and seem to exercise their liberty by 
indulging in petty jealonsiee and quarrelling amonget themselvee. 
rendering a jonrney through their country both dangerous and 
expensive, on account of their rapacity in levying black-mail on 
travellera. Thus the reault of the Mahomedan war, besides de- 
stroying half the population and ruining the prosperity of the 
province, haa thrown the frontier tribes into the greatest confusion, 
and destroyed that order amongst them which (much to the credit 
of the Chinem) resulted from their political intercouree with them, 
and convertad these tribes, from independent savages, into a most 
efficient and vigilant guard for her western frontier. This dieorder 
amonget the tribes, coupled with our treaty relatiom with China 
(which prohibit all English intercourse, as travellers or traders, 
with declared rebels), will defer, for some years to come, all profit- 
able and peaceable commnnication between our Eastern pornemions 
and the Chinese provinoe of Yunnan. 

The CHAIRMAS explained to the meeting that Mr. Cooper, the author of thc 
p p r  they had listened to, proceeded, two yeara ago, from the mboard or 
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China to the western extremity of that country ; hie intention being to pene- 
trate to India, either by way of Thibet or the country farther south into 
Assam. He was stopped, however, at the ThibetRn frontier, and obliged to 
return to the sea-coast, after traversing a portion of the wild country along the 
western border of Yunnan. He afterwards made another attempt from 
the opposite direction, proceeding by sea to Calcutta, and thence to the north- 
eastern extremity of Assam. He ascended the Brahmaputra to the Mishmi 
country; traversed the latter district for 6 0  or 7 0  miles, but was at  last 
compelled to turn beck. He was the only Engliehman who had a thorough 
personal acquaintance with Western China. 

MAJOB SLADEN said, that, having attended the meeting without notice or 
preparation, he did not then feel himself in a position to my $1 that he 
desired on the subject under discussion; but he would gladly avail himself a t  
some future time, if the Society so willed it, of an opportunity of relating his 
oivn experiences in South-Western China. He believed that he, and the 
expedition party with which he was associated in 1868, were the first European 
travellers who had ever penetrated that hitherto forbidden tract of country 
which separates Burmah on her north-eastern frontier from the south-western 
provinces of China He had it on the authority of Father Abbona, a Roman 
Catholic priest, who had resided at one or other of the capitals of Burmah for 
more than thirty yeara, that Bishop Cheauveau, whilst a missionary in Yunnan, 
had on three different occasions tried his utmost to cross over from that pro- 
vince to Burmah, but never succeeded in doing so. The ex dition which he 
(Major Sladen) accompanied in 1868 pmeoeded from ManElay by water to 
Uhamo, on the Irawaddy, and from thence, crossing the Kechyen Hills (a belt 
forty miles in breadth), descended into that portion of Yunnan known in Burma 
m the Northern Shau States, but in reality a dependency of the great Chinese 
empire. Thus a land-journey of 50 miles from Bhamo, on the Irrnmady (a 
p ' n t  to which the river is navigable for steamers of four feet draft all tlrrough 
the year) brought us within tho confines of tho great Celestial empire. The 
Kachyen Hills had always been represented to be an almost impnimble barrier 
to anything like intercommunicntion between Burmah and China : not only by 
rwson of physical difficulties, but on account of tho alleged hostility of the 
hill-tribes which inhabit them. His experience quite falsified all such represen- 
tntions. Hi party found the hill-tribes,aa well as other races with whom they 
were brought into contact, practicable in all respects, when fairly dealt with 
or free from the influences of contiguous native governments. A very inte- 
resting portion of Mr. Cooper's pa r was that which related to the Mahomedan 
Uhineae conqueron of Yunnan. r w a s  by their sssistanco and active co-opera- 
tion alone that his r t y  was enabled to cross over from Burmah tochina. They 
took up arms in be alf of tho English Expedition, and fought a way for them 
through the fortified pssesof Mauphoo. They were afterwards their guests for 
six weeks at the Chinese walled city of Momein, and had ample opportunity of - 
testing their friendliness of disposition, and the earnest desire they evinced 
of entering into commercial relations with British Burmah. I t  was a fact of the 
greatest importance to the Uritish commercial world to know that these Maho- 
medan Chinese looked to us as a people who would help them to re-establish the 
old overland tradsroute between Rurmah and China Burmah would thus be- 
come a highway for our piece-goods trade with Central and Western China, and 
much of the still undeveloped produce of that vast empire would find a cheap 
and easy exit down the Irawaddy into the Bay of Bengal, instead of being 
taken thousands of miles to the eastern ~eaboard of China, from whence, in 
order to reach a European market, they would be subjected to the dangerous 
navigation of the Chinese seas, to heavier in~uranceq and to a comparatively 
much longer sea-voyage, than if brought down the Irawrddy and shipped 
away from the Port of Rangoon. The Iramaddy was navigable for nver- 
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steamers, at all seasons of the year, to a point within 50 miles of the Chinese 
frontier; and this one fact alone, when properly comprehended, would 
undoubtedly in time, in spite of opposition or conflicting interests of whatever 
nature, mark it out as a means of revolutionizing in p r t  our present imperfect 
attempts to reach the great producing districts of Central and South-Western 
China. 

Dr. BARTON said the first exploration up the Pang-taze-Kiang, under- 
taken by Capt. Blakiston, Colonel Sml ,  and himself, in 1861, reached as far 
as Rng-shan. There they found that the southern bank of the river formed 
the northern boundary of Yunnan, while the opposite bank of the river 
formed the southern boundary of Sz-chuen. He had not, however, seen any 
map on which these boundaries were correctly marked. The expedition was 
accompanied by several Sikhs, and they received every assistance from the 
Mahomedan villagers. 

The C E A ~ M A N  stated that, within the last few days, fresh intelligence had 
been received from Bishop Cheauveau by way of China, all attempts to com- 
municate with him overland from India having failed. He had sent a manu- 
script map, containing much infonnntion regardin that little-known frontier 
country. Since Major Sladen's expedition, our 1nfian Government had taken 
a great interest in the question of o ning up a route from Burmah to tho 
Western Provinces of China ; and, h a r i t  not been for the Mahomedan insur- 
rection in Yunnan, no doubt a commercial route would have been established 
by this time. But, notwithstanding these disordem, caravans continually 
passed between the two countries, and only recently he had received informa- 
tion that Captain Strover and Major MacMahon had endeavoured to obtain 
permieeion toaccompany one of these caravans from Bhamo to Momein. It wan 
satisfactory to find that English officera on the spot were looking out for any 
opportunity that might occur, so that the way might be kept open. 

Mr. COOPER stated that Bishop Cheauveau told him he had on three different 
occesions unsuccessfully tried to send measengem across from Sz-chuen to 
Bunnah, but he himaelf had never made the attempt. A better c l m  of people 
than the Mahomdans, aa a small community, could not be found in China. 
Their character waa quite at variance with the ordinary Chinese character, as 
they were brave and cnegetic, qualities unknown in other perte of the empire. 
The proper boundaries of Yunnan and Sz-chuen were marked in a map p u b  
lished by Wyld so long ago as 1837. The trade-route in former days was from 
Tali-foo to Momein, and thence through to Bhamo ; but there were originally 
three routes,-a northern, a central, end a southern mute,--each of which was 
guarded by separate clans, and the most fruitful source of danger and loss to 
the caravans was the jealousy of those tribes. He hoped that sooner or later 
English piece g o d  would find their way up the Irawaddy and into Yunnan 
by the route spoken of by Major Sladen, but he never expected ally trade to 
be carried on by the Brahmapootra route, beyond that in Assam tea. 

Mr. MICEIE said that for about 150 years all our geogra hical knowledge oof 
these countries was obtained from Jeauit missionaries, a n f i t  was only within 
the last ten yeam that other observations had been made, but these had 
already led to most valusble results. Last year Baron Richthofen made a very 
important journey from Canton to Pekin, and he had described a coal-field 
in Shausi, exceeding in magnitude that of Pennsylvania. He calculated 
i t  was capable of supplying coal to the whole world for thousands of years 
to come. In  the event of a railway being made into that part of the country 
it  would have to be tunnelled through the heart of this vaat coal-field; but 
ao defective were the means of communication in that province that the coal, 
which coat a shilling per ton at the mines, at a dietance of 30 miles cost 
24s., and at  60 miles cost 4%. Beyond that distance it  is of no use at all, in 
consequence of the excessive price required for it. While euch enormom coal- 
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fields were lying idle, the inhabitants had ruined their climata by cutting down 
their foresb for fuel. The Baron intended to have made a return journey 
through the north-western provinces, so as to make a complete tour of the 
country, but he was prevented from doing so by the state of feeling in the 
country after the Tientsin maasacre which occurred laat June. I t  was manifest 
that it  was of extreme importance to geographers to know what wan the dis- 
poeition of the people towarde foreigners, and an impreasion appeared to be pre- 
valent in some quarters that there was a general hostility on the part of the 
Chinese towards Europeans ; but, though he had had considerable experience 
among them, he had never detected the hostile feeling, and, as far as he had 
heard, travellers and explorers had, as a rule, met with nothing but civility 
from the people. If the policy of England was founded upon a false h p  
thesis, i t  waa of the greateat importance that the truth should be known ; and 
be therefore wished to inquire what Mr. Cooper's experienm had been on this 
point. 

Mr. COOPEE said he lived a year among the Chinew as one of themselves, 
and in no single instsnce did he experience from the people the least molesta- 
tion. On the contrary, the only difficulties he encountered, and the only harsh 
treatment he met with, mere direct from the mandarins. On one occasion he 
suffered five weeks' imprieonment and a good deal of starvation at  the hands 
of n mandnrin. The preaent relations of England with Chiia seemed to be 
very much like that of a n of water, with a hole in the bottom, set on a 
r e .  I t  was quite. a m i s d  to imagine that the 0Ecia1 c~~ were doing 
their best for the country. If the Governments of Europe could only appre- 
ciate the utter corruption, the absolute want of energy, and the base cowardice 
of the ruling class, they would act quite differently from what they did a t  
present. If the political and governing classes could be removed, China 
would become a free country, and her immense resources would be fully 
developed. 

Mr. W. LOCKHART mid he had been told that the mother of Biehop 
Cheauveau was an Englishwoman, and this would amount for hie intimate 
knowledge of the English language. The province of Yunnan was remarkably 
rich in its mineral products. I t  was the great source of the mineral wealth 
of Chins, and even gold was found in the u per part of the atream of the 
Yang-tsmkiang. There waa, however, m a d  thing an a white copper mine. 
That which was called white co per was a com und metal, melted from 
varionn oror The reawn why Qunnan was ce~Xmted for ita opium was 
because it  was ao near to India, and the people had adopted, in part, the 
Indian mode of cultivation. The cultivation of opium waa s p d i n g  rapidly 
throughout the upper valle s of the Yan tmkiang ,  but it  had no connection 
with the im~ortehon of &e drne on 8 e  c u t .  There could be but little 
doubt that the Mahomeden rebenion had been ao mcceaeful in consequence 
of the trouble the Chinese Government had with the Tse~ine rebellion, which 

revented their putting forth theirs- h against the trihea. These 
kahomedaue were an energetic race, d t h e i r  dootrinea had .psd thnmghout 
the westem regione and a large of Mongolia. Many Mahomedam wen, IF a h  to be found in Peking. hen the preaant race of the Chinese people 
overran the country, the aboriginal inhabitante of the mth-western provinm 
were driven into the mountainous diatricta, and dm beyond the boundaria 
of the continent into the ielandn of Hninnn and Formom; 
the variow t x i h  of the Miau-tw were the dencendmta o f ~ 2 ~ 2 : '  
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Tenth &feetitag, 24th April, 1871. 

MAJOR-GENERAL SIR HENRY C. RAWLINSON, K.c.B., VICE- 
PRESIDENT, in the Chair. 

PBESENTATION.-E. C. Taintor, Eeq. 

ELECTION~.-B. E. BeU, Eeq. ; Sluf- Commr. C.harka Burn y, R.N. ; 
Wdter J. EUis, E8q. ; J. C. W. Pad ulGraham,Eq. ; Simon Little, Eq.; 
Henry syme, Eeq. 

ACCE8.810~8 TO THE LIBBARY BBOH TER 2 7 ~ ~  MARCH TO TEE 2 4 ~ ~  01' 

APBIL.-' Barometer Manual' Board of Trade. Compiled by R. H. 
Scott. Donora the Board of Trade. ' Gesammelte Naturwiwn-  
schaftliche Vortriige! Wien, 1871. Purchased. 'Bijou Gazetteer 
of the  World.' 1871. Donor the author. ' Travels in Central 
Ameriaa.' By A. Morelet. Translated by Mrs. M. F. Squier. 
1871. Purchased. ' The  Chineee Classics. Vol. 111. in four p a r k  
Translated by J m e s  Legge. 1865. Donor C. Morrison, Esq. 
' Observations on Santorin.' By K. v. Fritsch, W. Reiss, and A. 
Stiibel. 1867. Purchased. 

Aawes ro~s  TO Tm MU-ROOM, 8WCE TBE LA8T &ETIXCI O r  M A B ~  
27m.-Stanford's large Map of the  Seat of War, between France 
and Germany; sheets No. 12, 13,14, 15, 16, 17, vie. 6 sheets.' Pre- 
eented by the publisher. A tracing of a Sketch Map of the southern 
and  eastern parts of Thibet, as need by Catholic Missionaries. From 
t h e  India Office. Admiralty Charts, on 11 sheets, completing the  
publication np to this day. 

The  following Letters from Mr. R. B. Shew to  Sir Roderick I. 
Mumhison were read :- 

" MY DEAB SIB, "Camp, PeshPwur, Dec. 8th. 1870. 
" Though I am not yet able to send you mch a report of the reaulta of 

my late journey to Yarkand, as I hope to do when I have had leime to com- 
pere together my n o w  to calculate out my obaervationa, and to wm lete my 
map, yet I think you would wish to be informed of my return to 1ndL 

"Mr. Forsyth and the rest of our party returned some time ago. But on 
our journey back I was detached from the expedition for the p 
examining the country lying betrean the old and the new routea f m r n % ~ a ~ ~  
to L a ;  that is, the wuntry between the high table-lands at the.head of the 
Karakaah River and the valley of the Upper tlhayok River. 

"It in extremely interesting ground to visit ; being the westward edge of 
the seriee of elevated plateaux which, supportad as it were on the summite 
of the Himalayan chain (using thia term in its widest sense), extend eaetward 
beyond our knowledge. 

I found the ground which I had come to examine resembled, on a vest scale, 
the edge of an embankment which hss been much cut up by rain. You nn 
travelling over rolling plains and rounded monntaine which, although 
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.attaining 19,000 and 20,000 feet of elevation, are but little higher than 
those plaina. By a scarcely perceptible ascent you reach a low pas,  or rather 
lip, and look down ou the other side. Your eye is met by a scene of inde- 
scribable confusion. High peake, vertical precipices crowned with glaciers, a 
labyrinth of dark gorgeti and narrow chasms sloping steeply away from your 
feet; these replace the plains behind you. It is like standing on the leads 
of some immense roof, and looking through an opening down into the maze of 
pillars and arches of a Gothic cathedral. 

'&In point of fact, the high plateau which I have mentioned is edged by a 
huge wall of limestone mountains. This wall, placed like the masonry rev@te- 
ment of some gi--tic embankment, has in a great measure protected the 
ground behind it from the excavating action of rain and snow which it has 
itself suffered. The clouds which drift up the course of the Shayok Hiver and 
its feeders, are arrested by that phalanx of mighty peaks, and expend all their 
powers on their ,-dual destruction. I t  is certain that while deep and precipi- 
tous gorgea, watered by foaming torrents, abound on one side of the watershed 
when rain and snow fall; on the other, where vast plaina extend, the un- 
guided traveller may wander for days in search of a pool of water to sustain 
11fe. 

" So much has this limestone range suffeered from erosion, that further to the 
north-west (in which direction it runs) the forces of rain and snow have 
pierced right through it  and beyond it, working into the ~ofter and higher 
ground behind, which they have bevelled off (as it  were) ; so that we then find 
a slope which discharges the scanty waters that reach it  into the open mouths 
of the gorges westward, through which they find their way down to the Shayok, 
swollen as they pass, by many a glacier torrent. These streams, originating 
on the plateau, traverse, therefore, the entire width of the rang, entering a t  
one side and passing through to the other. 

"It was, however, at a point where the real watershed pretty nearly corre- 
sponds with thecrest of the limestone range (if you can imagine a crest banked 
up to the brim by the plateau on its northern aide) that I first attempted to 
find a route down to the Shayok. After descending but a short distance from 
the edge of this plain, I entered the upper mouth of a valley which narrowed 
into a chasm, and presently became a mere crack no wider than an easy i c e  
crevasse. The walls, which were at first vertical, presently overhung, forming 
for miles together a sort of corridor, of which the roof was often so low as to 
ablige one to stoop, while the fioor ctmisted of opaque white ice, the stream 
having become ~olid. A gloomy light was all that penetrated between the 
overhanging walls, varied by an occasional glimpse of the sky. 

"After several miles of this wonderful passage, we reached a place where 
fallen rocks, jammed between the side-cliffs, had formed an obstacle over which 
in summer t ~ m e  a c d e  probably pours. Now the water was all frozen, and 
we were able to descend. The baggage had to be let down by ropes to suc- 
cessive stages, where the porters were stationed to receive it. I t  seemed like 
descending into a mine, so dark were the caverns through which we finally 
emerged at the foot of the frozen waterfall. 

" This process had to be repeated several timee, a t  fresh cascades ; until a t  
last an elevation was reached so low (about 15,700 feet, or the height of Mont 
Blanc) that the stream ceased to be securely frozen, aa i t  was higher up, and 
the laden porters began to sink, often breaebhigh, into the slushy mixture of 
sharp cakes of ice and half-frozen water (the effect of repeated freezings and 
thawing). The ice-cakes cut them like razors, dyeing the whole surface of 
the slush with blood. At last the suffering produced by this and by the 
intense cold of tbe half-frozen mass proved too much for them, and with one 
accord they lifted up their voices and wept, or rather howled, declaring that 
they were quite content to die where they were, but further they could not go. 
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After wading on for eome few yards, I found a small beach or bed of shinole: 
produced by the stones which in spring are brought down a kind of ' coulzr 
in the rock above. This being the only choice of a resting-place between the 
vertical cliffs and the icy stream, I landed here, but had some difficulty in 
zllaking the coolien venture again into the ice, from a small rock on to which 
they had clambered. I t  was only by holding up a bottle of rum before their 
eyes that I induced them to perform that icy journey of ten yarda ; but when 
they arrived the spirits Boon stilled their sobbing for s while. Several times 
.during the night we were awakened by the clash of falling stones, which flew 
ever our heads into the stream. The men were all huddled together for 
warmth, moaning and sobbing with the pain of their frost-bitten limbs, and 
in the morning they absolutely refused to proceed. In fact, I found that we 
were at the bottom of a chasm like that of the Via &la on the Splugen. As 
long as the stream had been frozen we could pass along. But where it ran free 
m ~ d  of unknown depth through this narrow rent, there was no pthway 
or foothold for us, for a couple of thousand feet upwards, of cliff, on either . . 
.side. 

" We had therefore to return, losing three days in this exploration. So narrow 
mns the gorge, that I returned dry-footed by straddling across the stream, and 
resting my feet on the h e r  edges of the ice when it was frozen against the 
vertical rock. We had now been three days without fuel; the men sustained 
themselves by munching uncooked flour and parched barley, and by eating the 
raw flesh of gome of the sheep which we had brought with us. I was Inore 
fortunate, having a spirit lamp, with which also some tea was made for the 
whole pr ty.  

" Having got back upon the high plateau, we now attempted a more westerly 
route, and at the end of the second day's march through interminable valley- 
.plains, diecovered a lovely little blue lake, half fromn and covered wit11 wild- 
fowl. From near this lake we obtained a view weetwanl along a m a p i f i m t  
avenue of snowy mountains, one range on either hand. Far away in the 
distance they seemed to come together at last, lcaving only a narrow pace 
between two of the highest peaks, one belonging to either range. I concluded 
that thie apparent pass would be the watershed; aa between us and it there 
was nothing but an undulating plain. What waa my astonishment, afkr  
walking a few ards, to find some water trickling westwards tomrds the 
mountains. I gad, therefore, already the imperceptible watershed 
between the great river-systems of the ndun and of Central Asia. Beyond 
the lake we had just p d ,  the waters feed the Karakash, the 'Jade River,' 
which flows through the -om of Khotan into the great oentral desert of 
Gobi, while the trickling stream which I had reached pierces the great l ime 
atone range, and much angmented on the way, runs through rocky gorges into 
the Shayok, which is one of the chief sources of the Indue. 

"Thus the great water-systems of Southern and of Central Asia are here 
separated by no gigantic mountain rang., but merely by a few yarda of level 
sand ; at a prodigious elevation, it is true. 

"I need not detail the trouble we experienced in following down the 
stream which we had just struck, through the narrow gorges which it  traverses 
after entering the mountains we had seen in the distance. ! b o u g h  these 
-rnonntains we followed it  until it reached the great Shayok River. l'he upper 
-course of this river is of the utmost interest, being the scene of the great 
&b&e of 1841, when a lake, formed by the glaciers near ite head, euddenly 
bur~t ,  and swept down the valley into the Indua I t  still continued, carrying 
havoc and destruction in its course, till it reached the plains, and swallowed up 
a great part of the Sikh army, which happened to be encamped on the banks 

.of the river as far down as Attocli, 800 milea from the glacier I 
" In the year 1869, on my first return fwrn Yarkand, I had seen the traoes 
VOL xv. P 
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of this temporary lake above Sasssr. The marks were visible 200 feet above, 
the level of the stream, and extending for ten or a dozen milee up the widening 
valley above the narrow bend, where a huge protruding glacier even then 
seemed threatening to close the exit. Thus the calculations of General 
Cunningham regarding the size of the lake, founded on the records of the 
height attained lower down by its escaping waters, are signally verified. 

"On the present occasion (1870) I followed the Shayok down into Noobra, 
over a scene of desolation quite indescribable. Wide terraces of vel had 
replaad the pasture-ground. which formerly occupied the sides of tgstream. 
In  its torhous course, i t  is so frequently washed against opposite sides of the 
valley, that we had to ford the icy stream, 3 or 4 feet deep, more than forty 
times in the coum of the eight days which were occupied in descending it. 
A mouth later, it is hard-frozen, and forms the winter high-road of Yarkand 
commerce. But I believe no European has followed its whole course before 
(none having p d  a winter there of late) ; nor visited its source,-a vast sea 
of blue glacier which, descending from some enormous peaks, spreads out upon 
a wide plain at  their feet, forming a real mer de ghce of unequalled ex nse and 
beauty. I have nLso had the satisfaction of fixing the actual poaitionoRhe cata- 
clysmal lake before referred to, which has been a subject of much conjecture ; 
and of disproving the existence of the glaciers lower down the Shayok, which 
had been supposed to have caused its formation. The glaciers seen by 
Thompson above Sasear (or rather the npper one of the two, which I fancy he  
cannot have visited) were the real cause of the disaster. 
'' But the most interesting discovery has been that of the fact that the so- 

called Karakoram Runge is uo range at all in any correct sense of the term, 
to the eastward of the Pass of that name. (1'0 the west of the Pass i t  is  
more correctly called the Mustak Range; no native ever applies the word 
Karakoram to anything but the P a s  itself.) There is no continuous ridge 
dividing the waters of Southern and of Central Asia. The Karakoram Pass 
is the lip of an elevated plateau ; situated, i t  is true, amono enormous moun- 
tains, but not coinciding in any way with their axis. Eurther enat and 
south, on the high table-land of Lingzee Tung which I have been describing, 
the head-waters of various streams interlock in the moat marvellous manner 
on the o n undulating lain, with no high ground to divide them. A 
stream wEch begins by lowing east towards China will W by running 
west into the Shayok and Indm ; while, within a few hundred yards, you will 
find twoparallel brooks running in opposite directions. In thia concatenation 
of waters, a man who should undertake to walk along the watershed would 
iind himself describing the most extraordinary curves, facing alternately each 
p i n t  of the compass, and often retracing his steps almost. 

"Farther east again, to the north of Chang-Chenmo and Roodok, a distinct 
ridge seems to divide the waters. Bnt this ridge is apparently only the con- 
tinuation of what I hare called the Limestone Range. This range, running 
B.E. and N.w., ceases for a while to be a watershed. It is pierced by the  
Shayok and its feedera in the neighbourhood of the 35th parallel of N. lat. 
(the former river piercing it through that narrow gorge which was choked up 
by the Koomdkn Glacier). 

Beyond this (still oing north-westwards), i t  divides the sourcea of the 
Shayok from t h m  of t i e  Noabra rivers, and unitea with the Mutak Range 
nearly half a degree west of the Karakoram Pass, p.mbably forming by i ts  
junction that very knot of gigantic peaks which pve  rise to the Shayok 
Her ak Glace. 
" This range, which in one place divides the Indus watera from those of the 

northern plains, which farther on is itself pierced by the Shayok, and which 
finally separates the two Indus feeders (the Shayok and Noobra) is evidently 
the tme continuation in d ic t ion  of the Muetak Range. But the fnct 



that the watemhed of the Shayok lies beyond it, and that it is pierced by a 
large river (a thing which it  has in common with moet of the Himalayan 
ranges) has concealed its true unity, and given rise to a supposed Karakmam 
range, running round the heads of the Phayok feeders in a continuous 
mountain chain ; diverging from the former direction of the Mnstslr m as to 
form a huge bay, and then resuming it  in a somewhat unnatnral manner. 

"The idea of a Karakoram Range, dividing the two water-systems, east of 
the meridian 7E0 E., should, I think, be abandoned. 

ROBERT B. SHAW." 

"MY DEAB Sir, " More ,  Feb. 20% 1871. 
" The accompanying letter was begun more than two months ago, 

immediately on my return from Yarkand, and when I was at P h w a r ,  in 
the camp of the late lamented Sir H. Durand. 

"My writing was interrupted by a dangerous seiznre of illness (rheumatic 
fever), consequent on my exposure, &., up the Shayok. I have only junt 
recovered, having set up my health by a resort to the warmer climate of 
Calcutta, where Lord Mayo waa kind enough to invite me to stay with him. 

" I think the accompanying short description of my little exploring trip mill 
not have lost whatever intereat it may possess by the delay. I therefore take 
the liberty of enclosing it, although so late. 

" I have j u t  been appointed to the post of British Commissioner in W k ,  
and there hope to have many opportunities of further in,^ geographical ecienca 

" I  should be very grateful-if the Geographical Society would permit me 
to purchase the instruments which were granted to me on loan before my 
recent journey. 

"I fear my full report muat be delayed for some time yet, everything 
having been thrown into arream by my illness. But I now have the pleasure 
to send herewith co ies of my observations for latitude, longitude, variation 
of the cornpaw, anlaltitude by boiling-point, also a map illustrating my 
letters. I trust thin may prove of some interest. The lunar8 are, of course, 
the first direct observations for longitude that have yet been made in Eastern 
Turkisten 
'' With my best wishes for your speedy and complete restoration to health, 

w R ~ ~ ~ ~  B. SHAW. 

'' P.S.-I have bronght back a complete set of s ens of all the strata 
and m o b  which occur between Turkiatau and t K n d u e ,  including mme 
containing fmil  remains of shells. I have a h  notes of the order, suocesaion, 
and dip of these several m k a  If thin collection were thought sufliciently 
interesting, I should be happy to aend it home." 

'I MY DUB SIB, L'Lahore, March lath, 1&71. 
"I have now the pleasnre to bend you co ice of my observations for 

latitude, longitude, height, and variation, which$ regret were not ready in 
time to e n d  with my fonner letter. 

"With reference to the subject d k d  in that letter, v i r  :-the Limestone 
%e, pierced by the Shayok and its tributaries, I have just come a m  a 

lar confirmation of what I advanced, in the travels of Dr. Thomeon 
estern Himalaya and Tibet '1, a book which I had not aeen for mme years. :?#' 

The following paaesge (chap. xiv.) refem to the view obtained on r e d i n g  
the high-level plain of D e b  (m marked in my sketch map) :- 

a ' By degrees, aa I i n 2  my elevation, superb mowy m o m i n  came 
in sight to the south-west ; and, on attaining the top, an open, gravelly, mme- 

P 2 
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what undulatory plain lay before me, while behind me a grand snowy mnge 
was seen in perfection, forming apparently a continuous chain, with a direction 
from south-east to north-west. l'he snow waa to the eye perfectly continuous 
in both directions, as far as the mountains were visible. . . . As I had 
passed through this apparent chain without rising above 16,000 feet, the con- 
tinuity of the snowy mass was, of course, a deception! 

"This is the chain which I have ventured to assert to be the real continu- 
atiou of the Mustiik Range, eastward, although it is, as Dr. Thomson observes. 
hroken through in several places by the Shayok and its tributaries, througll 
narrow gorges. Dr. Thomson a h  describes this chain, where he passed 
through it, a~ being composed of 'greyish massive, but brittle limestone,' 
exactly the same formation which I found in the eastern prolongation of 
this range near the Lingzee-tung (or plain), and which I also found to 1% 
the composition of the cliffs to the west, where the Shayok escapes through tho 
gorge of the Koomdn Glaciers. 

" I should be very much obliged if I could be informed of the result of my 
olmmations, when calculated. 

' I  ROBERT B. SEAW!' 

T h e  following a re  t h e  results of Mr. Shaw's observations for the 
Longitude of Yarkand, a~ computed by Mr. W. Ellis, of Greenwich 
Observatory. 

LONGITUDE OF YARKAND. 
(From Oberwtionr by R. B. Straw.) 

I . - - 0 ~ s a s v ~ n o a s  FOB ~ A L  TI=. 
September 1, 1870. 

 OBSERVATIONS O F  L ~ J A B  DI~TMCES. 
September 1, 1870. 

Objed o h c d .  Number of 
Altiludea 

Eh n . . . . . .  2 
a Aquilw .. .. 2 1 7 27 35 
a Lym .. .. i 5 , 10 27 22 

Yarhnd Number of Lnngitnde Ens+ 
DLstmceMeun* ~ c l m r a  l n ~ i m c .  I n  AIG 

5 r 42 7'6 f;5 db Sunto"wn . . I  / 'M' '' 1 
a Aquih to Moon 1 5 10 16 77 34 0 

Error of Watch on 
Yarkmd M a n  &hr Time. 

m a 
10 3 slow. 
10 17 ,, 
10 39 ,, 

The Sun was to the west of the Moon, and a Bquila to the cast of the Moon. 
The mean of the two resulta gives for- 

L o x a r m ~  o r  YAEIKAXD. 
I n  time, 5h. 81x1. 59s. east of Greenwich. 
I n  arc, 7i0 14' 45" east of Greenwich. 

The latitude of Yarkand adopted in the calculation of the above results WM 
3S0 24' 30" north. 

W ~ L I A Y  ELLIS. 
GRSENWICE, Bpi2 24th, 1871. 
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Mr. Narkham then read the following Paper :- 

Report of the Nirzak Exploration of the Route from Caubut to Kashgar. 
Drawn up from his original Journals, kc., by MAJOB T. G. 
MONTQOPEBIE, n.~. 

TIIE explorer, designated in the report as the Mirza, was directed 
to carry on an exploration in Central Asia. After several unsuc- 
ceseful attempts and many delays, he finally started for Baduksh4n 
on the 10th of October, 1868. He crossed the Hindoo-Koosh range 
by the Hajiguk, 12,000 feet above the sea, and passed on to Bamian 
and Khulm. From Khulm he proceeded to Rostak, and thence to 
Faizabad. Faizabad is the capital of Badukshhn ; i t  runs for about a 
mile along the right bank of the Kokcha River, and is nowhere more 
than half a mile in breadth ; it has no walls, and its inhabitants are 
chiefly Tgjaks and Turks, but they have not Tartar features. Here 
the Kokcha River haa a rocky bed and a deep rapid stream. It 
has three sources, the 1st from the Hindoo-Koosh mountains above 
Z e h k ;  2nd, from the Jerm Valley; and, 3rd, from the small lake 
of Bazghinm. The combined stream falla into the River Oxus (the 
Amoo Darya) about 35 miles west of Rostak, at a place called Dast 
Tirfi Tuppa. The trade in slaves ia still very p t  in and around 
Faizabad, the serais and homes being full of slave girls, who have 
mostly been procured from ChitrQ ; horses and goode are given in 
exchange for them. 

The inhabitants are skilful in smelting iron, and they eend a 
number of cast-iron pots, pans, ornamented lamps, &c., to the 
market. 

The Mirza stayed a t  Faizabad a short time in order .to take his 
observations, and at  the same time to change his ponies, arrange as 
to guides, kc. His men were very unwilling to assist, the stories 
they heard as to the Khirghiz robbers and the cold of the Pamir 
Steppe making them very averse to a further advance. The M A  
however, persisted. He  applied to the Meer or ruler of Baduksh4n 
for permission to go by Koliib ; but he refused to give it, as the road, 
though the snow bad melted, was still very nneafe. The Meor, 
however, said he thought the Mirza might now be able to go by 
the Pamir Steppe, and i f  he wished to do so would recommend him 
to the protection of the Governo1.s of Puuja and Sirikul whilst in 
their territory. Hearing that,  the Khirghiz hordes had probably 
withdiawn fro111 the Pamir Steppe, the Mirza determined to accept 
the offer. 
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The present Meer of Badukshsn, Shandar Shah, is about forty 
years of age; he has decidedly Tartar features, with small eyes and 
a scanty beard. He is given to drinking, and allows his petty 
officials to do very much as they like : he is consequently unpopular. 

The Mirza found that, although he had the Meer's p e e o n ,  
his difficulties as to starting were by no means at an end. Through- 
out his journey various individuals had pretended to be acquainted 
with him, to know what he was going to do, &c. ; and a t  Faizabad 
he had to quiet one man who threatened to denounce him as an 
infidel (Kafir) that was spying out the country for the Feringees, Bc. 

After a great deal of delay and anxiety the Mirza succeeded in 
starting on the 24th of December, 1868, and followed the right bank 
of the Kokcha River. The road was very bad and mostly unfit for 
riding, but the country round about was very well cultivated and 
evidently fertile. After five marches they reached the small village 
of Zebak, from whence there is a road to Chitril. This route is 
mid to be dangerom on account of the inroads of Siyaposh Kafirs ; 
but still a considerable traffic is carried on by this route between 
Baduk~hBn and ChitrQ. The Mirza heard a great many stories 
about the Siyapoeh and other Kafir tribes, agreeing generally with 
the former accounts given of these strange people, who have suc- 
ceeded in maintaining their independence in spite of their warlike 
neighbours in Afghanistan, LC. Though the children of the 
Siyaposh Kafira are in great demand as slaves, and many are carried 
off by force, whilst others are sold volnntarily, still the number of 
these people doea not seem to have diminished, and it must be con- 
cluded that the percentage carried off is not very great. At Zebak 
the Mirza parted with his guides, as he found they were constantly 
tq ing  to frighten his men with stories 88 to the dangers and diffi- 
culties of the road. Abdnl Wahab, whom he had made KafYa Baahi, 
Baid he could get on quite well with his own men, and the Mirzcr 
left Zebak on the let of January, 1869. 

After croesing a pass, and wbsequently a river coming from the 
ChitrAl direotion, he reached Aishkasim Fort on the Punja or Upper 
Oxua River. Aishkasim may be coneidered to be the beginning of 
the Wiikh&n (or Wgkiih) Valley. The country round about is very 
fertile, and crowded with villages. 

h m  Abhkasim to Punja the road was but a badly defined path, 
running up and down the intervening ridges-a route difficult in 
every way. Several villages were, however, met with, and the party 
got over i t  without much difficulty, though suffering a good deal 
from the cold. The Upper Oxue River was frozen so hard that i t  
could be crossed at any point. The river is mid to be in this date 
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from December to Narch, and during the rest of the year i t  is 
dangerous to ford. This latter circumstance is undoubtedly one of 
the main reasom on account of which the winter is oftan chosen by 
merchants for crossing from B a d u U n  to Kashgar, and vice ver&; 
the other cause, and possibly a more potent one, being that the 
.snow and cold induce the Khirghiz hordes to remove their cattle 
and sheep to lower ground, and there is consequently less chance of 
a Rafila being plundered. 

Having completed his preparations, the Mirza left Punja on the 
-8th of January, 1869, and marched on to Patoor, the last village of 
the Sarhad WtikhBn or W&kh& Valley. At Patoor i t  is necessary to 
purchase supplies for the onward route, not a thing being procurable 
for the next eight marches, whether the Kashgar or the Kokan route 
-i~ taken; any neglect ae to a proper supply of provisions is likely to 
.be fatal. The road to Patoor was a bad one, running through a 
very narrow defile crossing the frozen Oxus several times during 
-each day's march. In  summer this route is mid to be impassable. 
Ae far as Patoor, for 42 miles from Punja, the country, though not 
very fertile as to crops, is well peopled, and there is no difficulty 
about good halting-places near villages. The extreme cold was the 
.only hardship. 

The Sarhad W&khih Valley is bounded on the north and south 
;by high ranges of hills, and up as ik as Patoor the lower slopes 

~ - 

were still covered with flocks and herds. 
Ten milea beyond Patoor, near Lungur, the high hilh gradually 

-close in and m n  leave but a very narrow gap for the passage of 
the river ; farther on, the high northern hills merge into the com- 
paratively low hilh or knolls of the Pamir Steppe. The wealth of 
the W&kha Valley mostly lies in live stock in sheep, cows, goats, 
ponies, and yeha : the wool from these animals is worked up partly 
for domestic urn, but mostly for export, being exchanged for other 
gooda The people all weer thick woollen chogae and trousem, the 
cold being inL-. Their housea are built of stone and mud with 
a flat roof. Eaoh house has e large stove, or oven as the Mirza 
,calls it, in one comer, in order to keep i t  warm, and this i t  does 
thoroughly. The h o w  are generally built touching one another. 

The inhsbitasta of milthiin are generally Shih Mohamedans, 
looking to Agar Khan of Bombay ae their spiritual guide. They 
are said to pay him annually one-tenth of their income. The Mina 
says that they complain very much of their own chiefs oppression. 

On arrival at Patoor the Mirza's firet care waa to make sure of 
the services of the new guide, Peer Ali, who had been ordered 
$by the Meer to take him acrose the Pamir Steppe : this he succeeded 
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in doing by making the man a present of a good warm choga, and b y  
giving his small son a handsome present in money. The Yirza. 
then proceeded to lay in provisions to carry his party over the 
Pamir Steppe. Nothing in the shape of butter (ghee) could be got, 
so he bargained for and bought some fat sheep of the doomba or 
large-tailed kind ; the~e  he had killed, and the carcasea were carried. 
on the ponies just as they were, to be expended as required, the 
extreme cold being sufficient to prevent all anxiety as to the meat 
keeping. Some flour and a few smaller things were added; a 
supply of dried fruits and sugar-candy, Cc., had been laid in whilst 
in Badukrrhin. Everything being ready, the party resumed i t s  
journey: starting during a heavy snow-storm, they tnidged along 
up the RBkhan Valley. The wind was so piercing, even after 
the wow stopped, that the men had frequently to get on the lee 
side of their horses, so as to keep it off a little. For the first 
three marches the path ran between a number of villages; the 
lower part of the river-banla being covered with a dense growth 
of stunted willows, as the Mirza calls them-most probably the 
Nyricaria. At the fourth halting-place a road strikes off to Chitr&l 
by Mustiich (or Mustuj). 

Nustiich is said to be a, valley draining into the Chitrd or 
Koonur River; the road to it from JVikhan is said to run for the 
most part through well-peopled mountains. The route is a short 
one, being about 15 marches to Chitr41, and, though much snow 
falls on the pass, the tra%ic along the route is considerable. Mustiich 
lies to the south of W-n ; it is nominally independent, but its 
chief has to send an annual tribhte of slaves to BaduM6n-a  fact 
which shows that the communication between the two countries is 
tolerably good. At this same halt,ing-place a more direct road leads 
over the mountains to Lungur by what is called the Marpech, or 
zigzag road. 

The Mirza avoided the Marpech mad, as i t  was pronounced to be 
very difficult and dangerous during the winter, though i t  is used in 
the wmmer when the road along the river is impaamble owing to 
the floode. The Mirza pushed farther on up the branoh of the Oxus, 
for 4 miles ; the path was either on the frozen river or on ita bank, 
passing throngh a very m o w  ravine walled in on either side by 
stupendous and all but inaccessible lnountaina These mountains 
were very imposing, being clad with snow almost down to the river, 
and leaving hardly 10 yards of level groimd on either side. 

The red difficulties of marching across the Pamir Steppe may 
be said to commence on the fourth day beyond Punja ; the marches 
are long, and there is no shelter of any kind to be got except the  
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dry stone malls, which previous travellers have run up in order 
to  keep off the piercing wind. On the sixth evening the party 
&rived a t  the halting-place called Lungur, from whence a road 
strikes otf to the Kunjiit or Hunza territory, which lies to the 
south-enst Lungur is considered to be the beginning of the Pamir 
Steppe ; the halting-place has the usual dry stone walls, but they, 
unfortunately, had been taken possession of by the camp of an 
agent or vakeel of Shandar Shah's, who was going on some $usiness 
to Kunjat. Seeing that the only shelter available was occupied, tho 
Mirza only stopped a few hours a t  Lungur, to collect fuel for 
the forward march. Having laden their ponies heavily, they started 
on again, but were not able to make much progress before evening; 
they halted near an isolated rock, which afforded a little shelter 
from the wind. The whole party suffered a good deal from * Dum," 
as the Mirza calla it-;. e., shortness of breath, &.-the usual effect 
a t  great altitudes. The natives generally consider this to be caused 
by a noxious wind. Some of the men became nearly insensible, 
but soon got over it when they had eaten a little dried fruit and 
sugar, which the Mirza served out as soon as he saw the state of 
affairs. The night spent at  this sixth halting-place waa a miser- 
able one, owing to a fall of snow, and in the morning the men 
literally rose out of a bed of snow. The great cold had made both 
the men and ponies very sluggisl~, and the horses were several 
times affected by shortness of breath ; the W&khiinis, however, 
soon relieved them by bleeding a t  the nose. The next march 
brought the party to the ruins of what had formerly been Khirghiz 
hub, which had been abandoned in consequence of incursions made 
by Kunjtiti robbers. From this point there is a good road to Gilgit 
and Ihnjiit. The night at  this halting-place was, if anything, 
more trying than the last. The next morning they started early, 
and, relying on AMul Wahab's two young men, they trudged 
along for 9 miles, and were then suddenly brought to a standstill, 
owing to their having loet the track, which had been obliterated by 
the fresh snow. 

The mountains from Lungar had sloped off into rounded hillocks, 
and generally became so open that the travellew were not a t  all 
certain aa to the route they ought to take. The party now found 
themselves in an open valley some 4 or 5 miles wide. I n  i t  the 
Mirza made out a small frozen lake, which he estimated to be 
about 2 or 3 miles in length; but owing to the snow it was, of 
course, &!%cult to decide exactly as to where the lake oeased and 
the land began. A frozen stream h e d  from the western end, 
being, in fact, one of the eourcea of the Pnnja branch of the Oxue. 



186 REPORT OF THE BIIRW'S EXPLORllTION OF [ A P ~ L  24,1871. 

l 'he small valley was bounded on the north and south by craggy 
hills, rising up suddenly from the level ground. These hills are 
the summer haunts of both the Erghie and the Kunjati robbers, 
who have temporary huts concealed in various places. I t  was a 
p e a t  trial to the party to be in doubt about their road in such 
weather and such a desolate place ; the men scattered to search for 
the track, but the fresh snow made it a difficult task. The men's 
boots, made of thin, spongy leather, had sucked up the moisture 
and then had frozen, thns making dl walking about very trying. 

The men had to lie down in the snow, passing another wretched 
night. The party marched on again the next morning as soon aa 
they could see. For about 3 miles the track appeared to run along 
a frozen stream that issued from the east side of the lake, and to 
flow in an easterly direction. Owing to the snow, the lKina is not 
quite certain of this, though positive that there was, at any rate, 
no perceptible rise to the east of the lake. Daylight enabling the 
Mina to look about him, he saw that he had at  h t  reached the 
crest of the Pamir table-land, or, at any rate, of that portion called 
Pamir Khurd (Little), which ie the name of this part of Pamir. 
The guides said the name of the lake was Pamir-Kul, sometimes 
called BarMt'Tassin, after the halting-place near the lake. The 
mountaim close at  hand were comparatively not very high, but 
further to the north higher peaks mera visible, as also to the south 
in the direction of Yassin and Kunjiit; but the path itself paseed 
ant  between endless hillocks, aud at times there was literally 
nothing to guide the eye as to khich .line to take. 

The Wirza was now on the backbone or watershed of Asia, the 
streams to the weat flowing into the Sea of Ad, and those to 
the east into the Yarknnd Hiver, and finally into that remarkable 
depreaeion in the centre of Aaia called Gobi, or Lob Nor. He wae 
now at an elevation of about 13,300 feet above the sea. The scene, 
according to his account, mas the most desolate that he ever saw- 
not a sign of man, beast, or bird, the whole country being covered 
with a mantle of snow. Though the Mirm and his men were all 
well supplied with warm clothing-their bodiee being encased in 
woollen ohogee and sheepskin posteens or coats, their heeds in fur 
caps, and their feet in two pairs of long woollen stockings, and 
their boots filled with wool-they nevertheleae felt the oold very 
much. The Mi-, indeed, says that the intensity of the cold 
was extreme whenever the wind blew, and that they then felt ae if 
they were going to lose their extremities ; the glare from the mow 
was very trying to the eyea, all suffering from snow-blindneae; 
their breath froze on their moustaches; and every one, momover, 
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had to walk in order to keep some warmth in the body. The 
ponies were in a wretched state; for the last few days the poor 
besets had to go without water, and to quench their thirst by 
licking the mow, After a most toilsome march of about 20 miles, 
the Kafila Bashi chose a halting-place near a frozen pool, hoping to 
get water out of it both for the men and the ponies; but when a 
hole was broken in the ice the ponies could not be induced to drink 
at it, and they had to take to the wow again. Soon after they 
halted a furious storm of wind set in, and prevented the party from 
lighting their ueual fire, and they could not even make their tea 
or cook their food, and consequently spent another very wretched 
night. 

The next morning the party followed the Kafila Bashi down 
the stream, which waa now of rmme size and clearly flowing east 
ward into-Turkestan; they then ascended to the crest of a low 
spur, from which they had a good view over the great expanse of 
the Pamir Steppe, which appeared to be a sea of low rounded hills 
one behind the other, but nowhere rising to any great height above 
the more level ground. Deeoending from this commanding point, 
called Akmh, or White Stone, they encamped near the stream. 
This last march had been a great improvement on the former one ; 
the spow had retired further and further from the track, and they 
sew signs of animal life in the shape of a herd of some kmd of deer 
which crossed the path : these deer and other game are said to be 
very numerous in summer. The next day the perty again followed 
down the stream, which was now hemmed m by cliffa on either 
side ; they encamped in a low willow (Myricaria) jungle, and were 
able to get both wood and grass, and to make themselves and their 
ponies tolerably comfortable again. The next day, after marching 
3 miles, they caught Bight of the fertile valley of Sirikul, and, 
pushing on, were soon under the walle of the Teshkurgsn Fort, 
having spent twelve miserable days between i t  and Punja. 

The party pulled up near a deeerted house. They had hardly 
settled themaelves when a number of the Atalik Qhazi's Kirghiz 
soldiers came and joined them, with a view to find out who the 
Mbza was ; when told that he wae a merchant going to Kaahgar, 
they evidently did not believe the story, and soon afterwards went 
away. 

Late in the evening the Mixza was mmmoned by the Governor 
of Sirikul, and he accordingly went with the Kafla Bashi to the 
fort. He found the ramparta and baatione all in ruine, and, efter 
tumbling about in a rugged narrow pamage, he was ushered into a 
very d dark room. Here he had to wait for some time, in no 
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little apprehension as to what was to be the result of this visit. 
At last the Governor came in with lights, and the Mirza fou'nd 
himself in the presence of a hale man of about sixty. After the 
u ~ u a l  compliments, and the discussion of tea with very hard wheat- 
flour cakes, the Governor proceeded to ask a few questions; and. 
having heard the Mirza's story, he said he would like to have all  
the Nirza's khurjins, or packages of merchandise, opened in his 
presence, so that he might see what the nature of his goods was. 
The Mirza was greatly alarmed a t  this request, lest his concealed 
instruments should be found in  the search. He had fortunately 
brought some presents with him to the fort, and he a t  once pro- 
ceeded to offer them to the Governor, saying that they were speci- 
mens of his goods for his acceptance, and that he hoped he would 
not have the whole of his packages opened out, as he wished to  
dispose of their contents in  Kashgar, wbere he was taking some 
t h i n g  for his friend Nubbi Buksh, a jemadar in the Atalik's 
service. The presents, and the fact that Nubbi B u m  was in great 
favour with the Atalik for his military services, made the Governor 
decide to forego a search. After consideration, the Governor, who 
is a brother of the Atalik, said he would allow the Mirza to go on 
to Kaebgar, under the escort of a Kirghiz chief called Abdnl Rah- 
man; but, in spite of all remonstrances, he would not rrllop the  
Mirza to go by himself, still having suspicion of his real business. 
With this order as to escort, and the return present of a poor 
choga, the Governor dismissed the Mirza, who went back to his  
quaAers in great andety. 

Sirikul is a valley bounded on the north by the Chickhik-Dawan 
mountains, on the east by the rugged chain called Kiindir, on the  
eouth and west by the h t  spurs of the Pamir mountains. The 
level pound runs from east to west for 30 or 40 miles, with a 
breadth of 12 to 18 miles. I n  the centre stands the old fort of 
Tashkurgiin,-a celebrated place, now in ruins, said to have been 
built by Afrasiab, t.he conqueror of Persia, as a safe place to 
deposit his treasure, which is still supposed to be buried within 
the limits of the fort. The fort formed an oblong, about one milo 
in  length by a quarter of a mile in breadth ; the towers and ram- 
parts, of rough atone, were all in a ruined state, and the housea 
inside were mostly unroofed. Tashkurgin command8 the roads 
from Badukshan and Chitral to Kokh~n,  Yarkund, and Kashgar, 
and is still considered a place of importance, the more especially w 
it gives a control over one of the chief outleta used by the robber 
hordes of Kunjiit when they issue from their narrow glens. 

The valley is watered by the Sirikul River, the main branch of 
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which is said to come from the direction of the Karakul Lake, or 
from the lake itself. It is joined by the stream on which Taek- 
kurgan stands, about 5 miles to the north of the fort and some 
30 miles.farther down by the Kunjfit River, at  a place called 
Charsuton, aud a little further on by the river which drains the 
northern face of the Karakorum Mountains, the combined stream 
forming the great Yarkund River. 

Sirikul, when the Mirza entered it, had been deserted by the 
greater part of its native population. The hereditary ruler of 
the country, Alif Beg, whom the Nirza met near Punja flying to 
Badnkshan, had left as the Atslik Ghazi's troops began to take 
possession. The Atalik Ghazi had directed all who were attached 
to Alif Beg's ~ l e  to be removed to Kashgar and Yarkund, and 
this included nearly every inhabitant ; their place has been sup- 
plied by Kirghiz, who ~eemed to like the change. The former 
inhabitants were of the Tiij race,-- tall, strong-built set, with good 
features and fair complexions. 

The valley is elevated, Tashkurgiin being 11,000 feet above the 
aea It produces wheat, Indian corn, &c., which are said to grow 
well. The whole valley is studded with small squaw forts, now 
held by the people of the Atalik Ghazi. The whole valley is well 
imgated from its own rivers. 

On the 27th January, 1869, the Mina resumed his march to- 
wsrde Kashgar. At 5 miles from Taahkurg~n the path crossed the 
main branch of the Sirikul River, flowing from the west ; though 
50 paces wide, the stream was frozen hard. Up-stream, the fiat 
part of the valley appeared to be very narrow ; while to the east it 
was broad and open, evidently very fertile, and extending for a 
long way down the stream. 

After crossing the main stream on the ice, the party followed 
its bank for about 5 miles more, the road running through swampy 
ground. Five miles farther on they paeeed a deserted Kirghiz 
village, the houses of which all had dome-shaped roofs; near this 
place the Kirghiz chief Abdul Rahman had taken shelter in the 
tent of one of his horde. The tent was of the usual I(irghiz kind, 
called kappa," made with a portable wooden frame, oovered with 
felts,-a oomfortable enough protection in the winter, but not well 
adapted for resisting rain, which it lete in at  every angle. 

A b d d  Rahman was of pure Kirghiz breed, a square strong built 
man with a round head, and small blue eyes, without eyebrows, 
broad flat nostrils and a little stunted hair for a moustache above a 
bare projecting chin ; fortunately he was good natured and anxioue 
to be as kind to the Mirza as he could : he was the chief of a large 
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horde, and said to be able to muster about 3000 armed horselpen. 
He and his horde owned great numbers of sheep, goats, yaks, 
horses, and double-humped camels, which are grazed in different 
placea, according to the season, going wherever the gnrss is best. 
The Kirghiz men and women both wear loose wollen chogas and 
trowsera, with high thin leather boots. The men are ugly, the 
women somewhat better looking. They are Mehomedam, but 
not rigid observers of that religion. Snow fell all night, but the 
tent was so comfortable that the Mina did not wake till the call 
for morning prayer was given: he then found the Kirghiz men all 
Ritting round the 6re, sipping p e l  made with flour ; {hey offered 
him'a &am, but he waa not hungry enough to try it. The chief 
rode on ahead, and left a man to guide the Mina  
Aa eoon aa the chief had collected his tribute the party marched 

on again, the road and country being very much as on the previous 
day. At the seventh mile the stream which they had followed 
from the Chickilr-Dawan diverged to the south to join the Yarkund 
river. The road tnrning to the north led up by a steep slope, 
then across tolerably level ground, and, descending again, passed a 
domed h o w  in rub, called Chahilaton, supposed to be on the 
boundary between Sirikul and Yarkund. Farther on there was a 
still steeper ascent to a ridge covered with huge maeses of rock, 
then mother descent, which finally, after trudging for 23 miles, 
brought them in sight of a beautiful valley called " Keen," or the 
Bride, from its general fertility, being a wonderful contrast to 
the desolate barren tract the party had just traversed. The sight 
of thie valley, with its ecrey slopes and stream of flowing water, 
quite put the Mirza and his men into good spirits, and they looked 
forward to their chances at  Kashgar with lees gloomy forebodings 
than they did whilst in a half-frozen state. The country looked 
altogether more civilized, and the Kirghiz fruniliea peeeed were 
generally busy spinning wool or weaving. 

Bfter leaving this valley the road turned to the north-east ,over a 
stony peee, enclosed by p a t  cliffs, then down the ravine coming 
from the valley, croaeing and recrossing the atream repeatedly until 
the men and horn were fairly tired out, their l imb  being stiff 
with the oold and hard exercise they had been undergoing. 

At 28 miles from Keen, or 98 miles from Sirikul, the party got 
clear of the rugged cowtry, and, turning more to the eaat, came 
upon a fort called Kariiwal at the entrance of the Chichik-Dawan 
valley. This was a strong place, completely colnmanding the road, 
the nrmperta being built on the edge of the c l S  in such a way 
ns to appear inaccessible on all sides except by the eastern and 
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western gates. Tho fort appeared to be about n mile in circnm- 
ference, including a number of deserted houses, only a few being 
occupied by about 200 of the Atalik's troops, who seemed to be 
badly supplied, and had the credit of plundering every one that was 
without a pass from the Atalik or his officials. 

Soon after passing Karawul the hills receded to the west and 
south, opening out a distant view of the Kashgar and Yarkund 
tomtory. The Mirza, following the stream for a time, found him- 
self in a fertile country, all but flat, covered with villages and forts 
each embedded in large orchards of fruit-trees. Finally he crossed 
over the Yangi-Hissar R i ~ e r  on the ice near the junction of the 
stream which their road had led them along; the river was about 
100 paces in width, and in the summer can only be crossed by the 
bridge. 

Late in the evening the party entered the town of Yangi-Hissar, 
The Mirza was taken to a house and at once presented with a muslin 
turban and a pair of boots : when he objected to receive them, the 
chief said it was the custom of the country, being a mark of 
hospitality. 

The next day (the 3rd February), after passing over two moderate- 
&zed stream, the Mirza, at 13 miles, crossed the great Turwaruk 
River, with a bed 150 paces in width, by means of a wooden 
bridge; entering the Yangi-Shahr, or new town of Kashgar, 3 
miles beyond the bridge, being 5 miles short of the old town of 
Kashgar. Between Yangi-Hisasr and Kaahgar the country was 
studded with villages, and every piece of available land was care- 
fully cultivated. Shops were met with on the road every now and 
then, where travellers c d d  h y  refreshments in the ahape of ready 
made bread, boiled fowls, hot tea, sherbet, and sour milk, which 
were always ready at the smallest s h o p  Every thing was very 
cheap. Along the road, at intervals of about 43 milea, the length 
of one tash (taah meaning a stone) a board was fastened to a pole 
to indicate the distance from Kesbgar to Yarkund. Orchards of 
fruit-trees, and groves of mulberries, occupied a large portion 
of the land, which is generally level, the hills in the distance 
making but little ahow, except near Yangi-Hisaar, where high 
mountains were visible to the west and south-west, while to the 
east nothing in the shape of a hill was visible. 

The Jemadar soon afterwards rode off to report to the Atalik 
Ghazi, and before long returned to inquire whether the Mirza had. 
any letter, and the usual presents for the Atalik with him. The 
Mirza said he had nothing of the kind, and that he was not a vakil, 
kc., but all in vain : the Jemadsr said he must show his baggage, 
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and forthwith had everything opened out. Having appropriated 
whatever he fancied, he directed the Mirza to take up his abode in 
a neighbouring house in the same fort which afforded but miserable 
quarters, already partly occupied by some Afghans, who had been 
directed to watch the Mirza closely: there the Mina passed the 
night in great anxiety, not knowing how the Jemadar would 
behave. Next morning the Mirza was taken over to the large 
fort, and introduced to the presence of the Atalik: he passed a 
large open building filled with some hundreds of people who were 
eating, and was then ushered into a small room, where he found the 
ruler sitting on a carpet, with two or three chiefs around him. 
The ~ t a l i k  received the Mirza much more graciously than he 
expected; welcomed him to Kashgar, asked him a few indifferent 
questions, and then requested him to go and breakfast with his 
chiefs in the outer house, where they were all seated round a fire. 
The Mirza found these officials talking about two English officers 
who had lately entered the Kaehgar territory; they asked the 
Mirza if he knew them, but he said he did not: they did not speak 
much, but allowed the Nina to eat without interruption. 

During his residence at Kashgar the Mirza was called before the 
Atalik on several'occasions, in order to ask questions as to Hin- 
duetan, Badakshan, and Afghanistan, and also to find out who the 
Mirza was; but the ~ t a l i k  did not speak much. At other times 
the Mirza saw him parrsing towards t h e  Artnsh Ziyarat, called 
lihoja Affhk, where he generally went every Friday. 

The Mirza describes this remarkable man as being a devout and 
strict Mahornedan. His name ie Mahomed Yakub Beg, a native of 
the village of Pishkadh, between Tashkend and Kokhan: he is 
of the middle size, dark complexion, and ia now about fifty years of 
age. Hie father was a petty farmer or small zemindar, and he him- 
mlf started in life = a Peahkhidmut, a sort of private upper servant, 
or one of the body guards of the Khan of Kokhan : half a soldier, 
bnt bound to give personal attendance to the Khan at table, during 
dreesing, while mounting his home, kc.; his emoluments at that 
time probably not amounting to more than Ra. 100 a month, paid by 
the assignment of the revenuea of a tmall village, and by perquimtee 
in the shape of clothes, horsea, m, and so on. From Peahkhidmut 
he roee to be Dadhkwah, or Governor of Ak-Muejid, a poet which 
he held for about three yeare, nearly up to the time the Russiane 
ocoupied that place. He haa the credit of having allowed the 
Russians to settle near the Ak-Musjid fort without the knowledge 
of the Khan; when this became known to the then Khan, Yakub 
Beg ie mid to have m n  off to Bokhara, the Rueaiana taking the 
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place soon aftemards. Bribery is supposed to be a t  the bottom 
of t h i ~  transaction; but however that may be, he remained away 
about three years i n  Bokhal-a, and was then taken into favour wit11 
the new Khan of Kokhan, Mole Alum Ehol, who had lately suc- 
ceeded to the Musnud, and was made one of his Durbar chiefs, and 
had the revenue of two or three villages assigned to him. He 
has received no education, can neither read nor write, though his 
people declare that a t  the age of forty-five he learnt his letters 
sufficiently to read the Koran, which he is said to study every 
morning: he is very strict ae to all rites of the ~ a h o m e d a n  
religion, and forbids wine, opium, und smoking ; females are not 
allowed to go about unveiled, and every one ie ordered to pray five 
times a day. 

He is a Tajuk, and his native language is Persian, though he now 
seldom speaks anything but Turkish. At the time of his return to 
Kokhan he was in no great .favour; but on the representation of 
Walli Khan Tora (one of the chief men a t  K o k h ) ,  the Khan sent 
him to assist in driving the Chinese out of the ~ & h ~ a r  territory. 
Whilst Yakub Beg (now styled Atalik) was engaged on this expe- 
dition, Walli Khan Tore tried to set up for himself in Kasbgar, but 
owing to the Atalik's intrigues, was forced to fly to the mountains, 
where he is aaid to have been murdered by some unknown person : 
a fitting fate for the scoundrel, who, besides having the unfortunate 
M. A. ScMagintweit murdered, waa noted throughout Turkestan for 
various other atrocities. 

Yakub Beg, however, was successful in driving out the Chinese ; 
but the Khan in the mean tinle had his own difticulties in Kokhan. 
and could exercise but little control over the Kashgar expedition. 
Yakub Beg (Atalik) was consequently very much his own master, 
and when he h a l l y  heard of the Khan's death in action with the 
Russian troops, he decided to make himself independent of Kokhan ; 
in  consequence of this there is great enmity between him and the 
present ruler of Kokhan. 

The Mirza found the Atalik courteons: he appeared to have 
simple manners, but he has the credit among his people of being 
very suspicious, and is known to have his spies all over the country. 
He has a violent temper, and his ordinary expression is a threatening 
one, insomuch that the people who meet him do not oare to look 
him in the face ; nearly every one looks down as he paases. When 
anything angers him he becomes exceedingly abusive, and is apt 
to take summary justice : the Mirza on one occasion saw him try to 
cut a petitioner down, the man only escaping by getting between 
some guns. 

VOL. XV. 
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He end his son are always armed ; he takes great precautions to 
prevent hie officers holding general meetings, and he is more 
especially afraid of.being murdered by some of the Kipchak-Kirghiz 
--a strong horde who oppaeed hie rim to power. Very little talking 
goes on in his durbar, the conversation being chiefly oodned to 
anewering hie questions, the officials all looking down as if they 
were afraid to look about them, lrnd generally there appeared to the 
Mirze to be very much lesa freedom than is usual in a Central hian 
durbar. He ie noted for his generosity, dividing the horses, clothes, 
&., which he receivee aa taxes, amongst his adherents ; he gives a 
meal to some three or four thousand people every morning after 
prayers. The people respect him for being religious, and for what 
he haa done in the way of making roads, b r i d e ,  schools, caravan- 
seraie, mosques, &c. He encourages the wealthier people to follow 
hie example. He has collected a number of women in his harem, a 
large proportion being the wives and daughters of the Chinese whom 
he turned out of the country. He is said not to spend much of his 
time among these women. 

According to the Mirza, the greatest defect of hie government ie 
in the revenue system for the collection of trues, &c., hie territory 
being divided out amongst his relations or friends. These officials 
are allowed to take whatever they like, no accounts are kept, and 
aa long as the Atslik is paid hie dues he takes no notice. The con- 
sequence is, a large amount of discontent, which is said to be shown 
by the greatly increased number who make the pilgrimage to Mecca, 
hoping that they may be lees oppressed when they return as Hajis, 
that title generally being a safeguard against anything of the kind. 
&me, however, are mid not to return at all, but to emigrate for good 
to Constantinople, &c. The tases are paid in produce-officials 
having to make a yearly present in addition of Large silver pieces, 
called yamu (160 Rupees) each, and of horses, c h o w  &c., according 
to their rank. 

On the whole, the Yirza thinks neither the people nor his officials 
like him; the latter secretly hate him for hie harshnese, and more 
especially fur the irregulmr way in which they are paid. One of 
his rules against his own countrymen returning to Kokhan is par- 
ticularly dieliked He is said to be a good soldier, exceedingly 
vigilant as to every movement either in his own territory or beyond 
his frontiers. 

His army is eaid to consist of about 20,000 men, with 70 grins of 
various calibree, moatly small. In emergency i t  ie supposed that he 
could muster 20,000 men more from among those Kirghiz hordes 
with whom he is on good terms. The solilicre consist of Sirbazi, 
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Tafamhi, and Sowars. The Sirbazis are armed with a matchlock 
and bayonet; uniform of quilted red Russian cloth, with long boots, 
supplied by the Government twice a year. They are drilled every 
morning by AEghane and Hindnstania, after the English faehion. 
The  Tafarchb number about 2000 ; they are armed with very long 
m t c h l d ,  taking three or four men to work them; they are 
mostly Chinese, who became Mahomedens when the Chinese Govern- 
ment came to an end. The Sowara form a very irregular cavalry. 
Them were about 7000 soldiere in and about b h g a r  itself. The 
.gum are all bnrss, mostly ceet by Nogai Ihrks, who consider them- 
selves snbjecta of Bneeia Some have been cast by men from Turkey 
(Rum), and othem by Hindustanis-those by the two latter being 
considered the best. The gum are said to work well up to about 
1500 yards. Spite of all this ahow the Mirza does not think the 
troops are at all reliable, the people genexully not having much taste 
for fighting, and no doubt the Atalik relies mostly on his own 
HokhaniR 

Owing to the restraint that waa put upon him, the Mirza was 
unable to vieit the Rnssian frontier himself, but he made friends 
with a Lohani merchant who had lately arrived from Tashkend by 
the Naryn Valley. This man visited him very often and gave him 
information as to the Russian posts, and the following route, viz., 
from Hashgar to Kiirbiiehi, 3 days' march, thence to Chadur 3 days, 
and to Zertash one day, all through country infested by wandering 
Kirghiz subject to Kssbgar. From Z e r h h  to Togia, a Ruesian 
fort, two days' march; Togia ie seid to be garrisoned by 400 Sappers. 
After two marches more the route crosses the h'aryn River, over 
which the Rururinnn have built a bridge, protected by a fort with 
500 men. From the h 'arp,  at  a dietance of ten days' march, ie 
Timiik, garrisoned by 100 men and four mountain guns, thence 
ten days' march farther on Allay, garrisoned by 2000 men and 
eight guns. The Bnesian gar rhns  increasing rapidly in proportion 
to the distance from h h g a r ,  the Lohani probably wishing to 
impress the Mirza with the wonders he had seen. . 

The Mirzs's long detention and want of funds made his men 
mutinoua again, and he wes puzzled to know what to do. He first 
a f  all asked to be allowed to return by Badukshan, but the Jemadar 
opposed thb, and said the Mirza might return with the two English 
gentlemen then in Kashgar, and ended by preventing him from 
doing either the one or the other. The Mirza had hoped that he 
might get some assistance from these gentlemen, and perhaps be 
able to assist them; but- he had great difficulty in communicating 
with them, and the Jemadar so constantly misrepresented his 

a 2 
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actione, that he was forced to give up the idea He was much. 
dispirited when these gentlemen left. Funds were his mt diffi- 
culty; but he was at last relieved by meeting an Afghan prisoner 
who had been in the Kashmir Maharaja's service, and who was 
anxious to send money to his home. He offered to lend the Mirza 
money on the condition that it was repaid to his family in Kashmir- 
Having taken a small loan from this man, the Mirza was eager 
be off; and finding that the Jemadar would in no way assist him,. 
he at last in despair said he would appeal to the Atalik in person. 
This alarmed the Jemadar so much that he at once went and asked. 
leave for the Mirza to return to his country. The Atalik sent for  
the Mirza and received him graciously, ordering him to be given 
a dress of honour, and gold dust worth 60 Rupees, in order to buy at 
horse for himself. Permission to return by the Yarkund route to 
Ladak was given, with a passport describing him as a Kabuli 
traveller. This passport bears the Atalik's seal, and the Mirza- 
holds it as a proof that he assumed no official character while i n  
Kashgar territory, as at one time supposed. 

The city of Kashgar is built in an angle between two branches 
of the Kaziil River, which join one another a few miles east of the 
city. The K m l ,  or Kazal Yaman, comes from Nosh (a ruined 
place towards the Tarik Mountains), ita other branch, the northern 
one, is called the Toman. The united stream flows eastward, 
passing at 40 miles a small town called Faizabad, and after re- 
ceiving the Aksoo stream joins the Yarkund River. During the 
winter both branches of the stream are frozen, and the Kashgar 
people can cross anywhere on the ice; in the summer they crosa 
by two bridges lately built or rebuilt by the Atalik, so as to be fit 
for carts; these carts are drawn by two ponies or mules, and some- 
times by three, arranged unicorn fashion. The city is built on an 
easy slope; i t  is surrounded by a high wall with towers at about 
every fifty yards; the wall is a thick one made of sun-dried bricks, 
and has three gabways with large wooden doom protected by iron 
plates. The streeta are very irregalar, the houses are built with 
sun-dried bricke and flat roofs, and touch one another. Every house 
has its own fireplace and chimney, where the cooking is carried on 
inside: the houses are generally kept very neat. The poorest 
houses have felts and carpeta for the floo1.s; in the better houses 
benches and beds are used. The bazaars are large and wide 
enough to allow the carts to pass one another ; the shop are well 
stocked with native and foreign goods. The city is well supplied 
with water, both by canals from the rivera and from springs. 
There are no buildillgs worthy of note, the mosques and schools 
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,(madmsss) being only a little higher, and differing in no other way 
from ordinary housee except in having painted doors. There a1-e 
,eight collegee, eleven caravanserais, and a mosque in every street, 
where the people are forced to say their prayers five times a day. 
The streets of the chief bazaars are covered in with rough timber 

.and mate, to keep off the sun in summer, and the snow in winter. 
The number of families in the city were reckoned a t  16,000 in 

the time of the Chinese, but since their time the numbers have 
fallen off very much, many people having emigrated. The popula- 
tion is very mixed, the men oomprising Turks, Tiijuks, Tungiinie, 
.Badugehiinia, Andijfhis, Afghans, Kashmiris, Hindustanis, and s 
lllixed raoe deecsnded from foreigners and the women of the country. 
Tartar features axld complexion predominate. The people generally 
.are a profligate set, and, though good humoured, are crafty and 
inhospituble. They are generally opium eaters, and are much given 
to dancing or singing, though the Atalik hae forbidden everything 
of the kind. The only musical instrument in use ie s sort of harp, 
like the Hindustani sitara Both sexes weer the same shaped 
chogae, long loose quilted cloaks of w m  wtton cloth over a t ight  
fitting jacket buttoned at the side; trowsers of long cloth and 
various wloured silk, and a cap lined with inverted lambskin, with 
a turned-up border completes the costume in winter. The border of 
the cap is eometimee made of " sugbao" or sugiibi" (otter) skin 
from Kaehmir or Hindnatan, but the skim from Russia are pre- 
ferred. The crown of the men's caps is generally made of plain 
Bassian broadcloth: the crown of the women's caps is generally 
a f  Benares brocade (kinkab), cloth embroidered with gold thread. 
I n  the summer these caps, lined with lambskin, are changed for 
others made of cotton cloth fitting to the head, the caps well 
.starched so as to preserve their shape. Thoea worn by the wornen 
are of a different shape, the women of the richer claases using 
Benaree brocade, or a cloth embroidered with twisted silver thredid 
got from Rusaia Both sexee wear long high-heeled boots, those 
worn by the women being shod with iron, those of the men having 
no iron; the leather is generally native, made from goat-skim 
dyed red, or pink; the richer people occasionally using R w i a  
leather. The boots of the women look very gay, being ornamented 
with d or yellow eilk, &c. The women do not wear many orna- 
menb, beyond a few rings, and three or four heavy silver or gold 
buttone of an almond shape worn in the body of their dresses. 
They are fond of flowers, and wear them in their caps : s few 
.flowere are grown in the court-yards of each house. They do not 
darken their e3elids with antimony, but instead paint a dark line 
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so ae to join the two eyebrows. They wear two long plaits of false 
hair which hang down their bacb. They are not seen much im 
public, an whenever they go out they are obliged to wear a large 
black or white "burkha," a sort of sack, which covem them frum 
heail to foot, a piece of m d i n  with eye-holes being used as a cover 
for the face. This is a new cnetom in Kashgar, introduced by the 
order of the Atalik, which the women particularly dislike. 

Level ground extends to about 4 0  miles s o d  of Kashgar, 301 
milea to the west and 15 miles to the north. while to the east there 
are very extensive plaine. To the west and northwest there are 
high mountains connected with the Pamir, which enclose the Alai 
~ & k  and Naryn valleys : they appear to be distant. 

Kaahgar is said to be very healthy; in winter the climate is dry, 
and so cold that fires are required in every home: rivers, tanks, 
and canals all freeze, and water is only got from the four springs, 
which seldom freeze hard. Snow falls very often, but seldom to a 
greater depth than a foot ; it moreover soonmelts : the river remains 
frozen till the end of March, and no snow ie seen after that till 
December or January. In the spring the weather is very stormy, 
and the wind so strong sometime8 aa to blow down the Khirghiz 
tents that are pitched in the neighbourhood. The stormy wind8 
are invariably accompanied by a hazy atmosphere, sometimes to 
such an extent that lights are required in the middle of the day. 
Thb is supposed to arise from an impalpable dust. The M i m  says 
that during the four months he wae in Kaehgar, he could never see 
the w n  clearly until some houm after i t  had risen ; it was always 
more or lees obwnred by a sort of dust or haze, and only three o r  
four time8 really clear: The sun always had a sort of pale red 
colour for three or four ho rn  after i t  rose. 

At length, after a detention of more than four months, the M i n e  
was allowed to start for Yarkund on the 7th of June, 1869. 

He crossed the Karakoram Paw in safety and reached Leh, the 
capital of Ladak, during August; thence he made his way to 
liaehmir and back through the Punjab to the Headquarters of 
the Q. T. Sumey, having been abeent on hie expedition nearly two 

The Report will be published entire, with Najor Montgomerie'e 1 
Memoranda and map, in the Journal,' vol. xli. 

The C-ux said that the p t  interest which was taken in the country 
over which the Mirza had travelled was due to the fact that it was inter- 
medinte between the Rrursian territories and our Indian posscsaiona. Sir 
Roderick blurchison had often impreesed on the Societp his conviction that 
nlthongh the question of the Russian approach to India wna of great intereat, 
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i t  was one which we might look steadily in the face without any sense of 
danger, and he (the Chairman) coincided with Sir Roderick in this view. He 
thought, in fact, that the nearer England and Russia approached each other in 
Central Asia, the more advantageous it  would be in some respects for both 
nations, inasmuch as i t  would remove impediments to free communic%tion, 
promote trade, and put an end to the anarchy and disorder which were a t  
preaent rampnt  throughout the country. It was not generally 1;nown that 
Ruesian and Englieh explorations had now actually approached within 20 
milea of each other; yet such was the case. Baron Osten-Sacken's expedition 
had penetrated from thc north, as low down ns Artnsh, while Hayward and 
the Minq  proceeding from the south, hnd taken observations as hiih up as 
Kashghar, the distance between them points being something under 20 miles. 
Indeed the gorge in the hills which had been reached by the Russian expedi- 
tion m l d  be seen from the to\\.n of Kashghar, and, 8s far as scientific results 
were concerned, the two lines of snrvey might be considered therefore to have 
coalesoed. 

He would now refer to the Mina's journey somewhat more in detail. The 
most intereating portion of his line of route was that which followed the 
valley of the Upper Oxus, from the junctions of the two arms of the river a t  
the fort of Penja to the souroe of the left branch in the Pamir Lake ; he then 
crossed over the watershed to Tash-Kurghan, md from that town pursued an 
entirely new track to Yengi Hissar, and M, on to Kashghar. The route along 
the Oxus was not absolutely new to geography, although Major Montgomerie 
seemed to consider it RO ; se he would now undertake to show. As far as the 
fort of Penja, Lieutenant Wood and the Mirza had followed the Bame track ; 
but at that point the r o u h  divided,-Wood having traced up the right arm of 
the river, and the Mirza the left. Marco Polo, however, more than six centn- 
ries ngo, had probably taken precisely the Bame route as the Mina, in passin- 
from the Oxus across the Pamir plateau to Keshghar, and a still more detaild 
account of the line W ~ I J  to be found in the Tarikh-i-Rashidi, where Mirza 
Hyder, a cousin of the Emperor Baber, described his march from the K a m  
kornm Pass by Raskam and T6gh dum bkah to Pnmir and Vakhin. This 
I'emian history further contained much valuable information about the moun- 
tains and rivers of Kashghar amd Yarkund, which agreed in all essential 
lmints with the Mirza's diecovenen. l'he next authority in point of time was 
the Register of the Jesuits, who in the middle of the last century had, under 
the Chinese Government, pushed their reserrrches as far as Sarik-kul, on the 
estreme western frontier of the em ire: the observation which they took for 
latitude at t h i ~  point a y e m g  witlin 3 mila  with the paition assigned by 
the Mins to the town o Tash-Kurghsn, which is the capital of the district. 
After the Jesuits came Macartney, who, in 1808, at  Peahawur, m u t  have 
received from Indian traders an itinerary of the whole line from Sirhad Vakhdn 
(where the Chitral route debouches on the Oxus to Yarkund, as the stage8 
named by the Mirza and others are given in the I? ap to Elphinstoneb ' Cabul ' 
with perfect regularity; though, as Macartney's informants were unable to supply 
bearings, he hse laid down the itinemry from sonth to north instead of from 
weat to east. Of late yeera, again, there has been a native traveller, Mahomed 
Amin, who must have frequently crossed the Pamir from the Upper Oxus 
Valley to Yarkund and Kashghar. Mr. Davies's 'Re on the North-Weat 
Boundary' contains a scrim of routs supplied by tc t rave l le r  amm the 
Pamir ; and one of these routes must have been the exact line followed up by 
the Mina, though strangely enough the particular lake of Pamir-kul or Berket- 
i-Yassin is not uamed in Mahomed Amin's itinerary. This last named traveller 
was not, it is true, a scientific explorer: he was unable to use instruments 
or take observations; but his general deecriptionswere interest' and accurate, 
and for a long time supplied our only reliable information the Upper 
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valley of the Onus. Mr. Hayward it was expected would have resolved all 
difficulties regarding the hydrography of the Pamir plateau, but he h d  been 
murdered (as Sir Henry remiuded the meetingj a t  the threshold of his dis- 
coveries; slit1 although another native explorer of the name of lbrahim Khan 
had been sent by Mr. Forsy th from Cashmere, in anticipation of Mr. Hayward's 
visit, and had actually made the detour by Gilgit, Yassin, and the Darkfit 
Pass to the valley of the Oxus, which was contemplated by the English 
tmveuer, rejoining the head-quarters of the Migsion a t  Yarkund, the details of 
his journey, which would form an impel-t liuk in uniting the Surveys 
of Mr. Hayward and the Mirza, had not yct been received in England. 

I t  was thus shown that the line of country along the Upper Ozus was not 
abeolutely nnknomn, as Major Montgomerie seemed to think ; but, a t  the same 
time, he (Sir Henry) admitted that the Mirza's journey was by far the moRt 
impormt that had been undtrtaken along that particular track, being in fact 
the only journey which supplied materialsat all fitted to the scientific r e q u e  
merits of the age. The most important reeult of the journey was the determl- 
nation of a m t  feature of l'hysical G-phy, which was entirely op 
Humboldt*~ theoria, but which Major Montgomerie n o r  nxognimi?!i?~~ 
undoubted fact. This was the dimvery that the Pamir highlands were not, 

had been supposed, a transvem range joiuing the Himalaya with tho 
lhian Shan Mountains to the north, but were, in fact, a prolongation of the axis 
of the Himalaya. The waterslred h t ~ e n  the Iudus and the rlvers of Tur- 
kinfan mas found to commence at Bailis, near the sacred lake of lfanssarowar, 
and to run from that point in a norttl-westerly direction to the Bam-koram 
rlnd Muztagh passes, continuing on almost in a straight Line along the crest of 
the l'amir I'lateau, where the Oxus, however, instead of the Indus, took off the 
western drainage, until it fillally received the water-system of the Jaxartes. 
r '  l h e  pragmph in which Major Montgomerie announced this important dis- 
covery in Physical Geography was well worthy of King quoted. He says :- 

The Mima's r o u t ~  givcs us another determination of tho great watershed 
which sepamtes Eastern Turkistan from the basinsof the Indus and the OXUS, 
viz., the Piimir-kul Lake, which conla between the Mustagh 1'- (the most 
westerly p i n t  actually on the watershed determined by my survey oprations) 
and the Sirikul Lake of Wood ; aud this new determination confirms the 
opinion that I have held for many years, that the mid watershed continues to 
run north-west from the Muehgh,--rr conclusion which I came to f ~ u m  tho 

itions of many gigantic peaks fixed by the survey to the north-west of the 
61"ustagh rhich peaks, though probably not on the watarshed, doubtlcs indi- 
cate its general direction. From the Changchenmoeast of Leh to the Mustagh 
the general line of the watershed is about 35' north of west, from the 3111stngh 
to \Vood's Sirikul it  is ahout 380 north of west, and the same line wvonld run 
nearly through the Piimir-kul. Further to the north I am not inclined to 
tldnk that the general direction of the watershed alters very rapidly!' 

Sir Henry went on to say that although the precise line of the watershed had 
not been traced RCIWE the l'amir plateau, he was satisfied that Blajor Mongo- 
merie waa right in assuming it to follow the same genelnl direction of about 
W. M'N., until it met the Alai Mountains, forming the southern boundary of the 
Jaxartea Valley. Another rectifiention of Wysiml Geography which was due 
to Major Mon omerie's resenrchea referred to the general lam affecting the 
linea of waters '"b ed. Explorers, he showed, who merely took the anglee of 
high pake  from a dietanctl and fixed the watershed of the range accordingly, 
were dmoet alrvaps in error, bemuse the culminating peaks were usually OII 

transverse ridges, far in advance of tho line of drainage; the rivers flowing 
clown the ravinea from the g r ~ t  range in rear, and passing at  the side of the 
peaFs which were suppsed to be on the w a t e ~ ~ h d .  

l h o  hydrography of the Pamir was still involved in much obscurity. 



Lieutenant Wood had discovered one lake upwards of 30 yenm ago, and tho 
Mirza had now discovered another lake somewhat more to the south; but 
neither of these explorers could be said to have discovered the real source of 
the Oxus. The name of Penj, which was given to the Upper Orus, showed 
that the river was formed of five distinct branches, as the Oriental geo- 
g y h e r s  always admitted, a d  Mahomed Amin had further named and described 
the five lakes from which these five branches flowed; the most distant and 
most extensive of these lakes being the famous Karakul, or " Dragon Lake 
of the Chinese, which had, accordingly, the best clnim to be regarded as the 
true source of the river. I t  was quite certain now that the name of Sirikul, 
which Lieutennnt Wood had applied to the lake discovered by him in 1838, 
was a spurious title. The defile which Lieutenant Wood iollowed up from 
the junction of the two arms of the river at Hissar, was, no doubt, called the 
Derch-i-Sirikul; but that name was 'ven it, not from the lake by which 
the mul passed, but bccause the roafled to the district of Sirikal, just 
beyond the watershed. The true name of this district, the capital of which 
was Tash-Kurghan, was Sbrik-kul (m the Yellow Lake), as it appeared in all 
the Oriental authorities, being so-called probably from a lake in the vicinity 
of Tash-kurghan which had since disappeared. Taeh-Kurghan itself was a 
very remarkable place, and Major Montgomerie had particularly drawn 
attention to the Mirza's description of it, a description which closely tallied with 
Mahomeddmin'e published account. He (Sir Henry) was disposed to identify 
it  with the famous " Stone Tower " of Ptolemy, where the trading caravans 
rendezvoused bel'ore crossing the great desert to China The literal meaning 
of Tash-Burghan wns the " Stone h'ort," or "Stone Tower," and there could 
be no doubt, fiom the charnctar of the masonry of which the works were 
composed (large blocks of hewn stone), that the fort was very ancient, and of 
great importance in early times. On many old maps t ) i ~  town was called 
Irio.slrtc, which means a "Palace," or "large building ; but he had never 
found such a title applied to a place in the district of Sa'rik-kul in nny 
Oriental author, nor could he trace it  earlier th:m the time of Petit de la 
Croix. I t  was certaiuly quite unknown in the country at  the resent day, 
and ought to be expunged from the map of Central Asia. '!he Mirza'~ 
description of the rivers of Kashghar and Yarkund was very valonble, because 
it  nearly coincided with the statements leCt on record by Mirza Hyder in the 
l'arikh-i-Rashidi, and in that respect seemed to be more accnrate than 
the s t a k ~ ~ ~ e n t s  of our recent English travellers. Sir Henry explained the 
discrepancy between Mr. Hayward's nccount of the hydrography of Kashghar 
and the Mirza's, by observing that it was very difficult to distinguish between 
the riven and the canals, inasmuch as the latter contained far more water a t  
the present dny than the former, and were thus very liable to be mistaken 
for them. The Mirza, however, did very accurntely diecriminate betwan the 
canals which mere narrow, but full of wnter, and the old river-beds which 
were nearly dry, but which messu~vd 160 yarda across ; and his definitions, 
which did, no doubt, iudicate the true hydrographical feat t~m of the region, 
were more in coneonance with the relative position of Mi~za HyderH rivers 
than were Mr. Heyward's names and distances. 

The only other point req11iripS notice referred to the longitudii~al position 
of Yarkund. Nothirig had been hitherto more coniuaed and unestisfactory 
than the longitudes of p h  in Eastern 'I'l~rkistan. There was, indeed, a 
variation of no lens than 4O iu the position aeeigned to Yarkund ; and as this 
point ruled all the other longitudes, tllo nlaps were contradictory, and really 
possessed no authority. l'he Schlagintweite, who p r o i d  to connect their 
line of projection with the Trigonometrical Survey of India, placed Yarkund 
in 73' 30', while Major Yontgomerie, having compared the Mirzn's results 
with the work of all previoua trarcllera, decided that the true latitude of the 
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Southern Capital of Turkistan was '77' W,  and constructed his map accord- 
ingly. This result we had been quite prepared at  the Cieographical Society 
to a m  t as certain and determinate, having full confidence in Major Mont- P gomeries careful analysis, of which a very interesting account was given in 
hie reliminary Report; but at the last moment we had found it  stated 
in d. Fomyth's Report of his Miasion to the A l d C  Ohmi that Mr. Shaw, 
who had used instruments throughout the journey, had ascertained the 
longitude of Yarkund to be only 76O. Now as this discrepancy of 14" between 
Major Montgomerie and Mr. Shaw threatened agnin to t.hmw the map into 
confusion, they had thought it as well, in anticipat.ion of thisevening's meeting, 
to aend the register of Mr. Shaw's lunar ob~ervations at  Yarkund to Green- 
wich to be worked out, so as to set at rest for ever this disputed question of 
longitude. The Greenwich Report had beell now returned, giving from 
a wriea of lunar observations a mean result of 7 i 0  15'for the longitude of 
Yarkund, so that Major Montgomerie's calculation from the Mirm's data was 
shown to be nearly correct, and Mr. Shaw'e reported determinntion of a 
longitude of 76' to be a mistake. 

In conolusion, Sir Henry said that, in bearing testimony to the Mirza's 
aervica, we were really espressing our obligations to Major Mmtgomerie 
himself, as it WIIS to him we were indebted, not only for this particulnr 
journey, but for the introduction of the system of educating natives of India 
for geographical exploration,--a system which had already led to such import- 
ant rerrulta, and to which we must wish every succese in future. 
Sir ANDREW WAUQB said, it  would be universally admitted that this explo- 

ration makes a very useful addition to our geographical knowledge of the 
hitherto unknown region, between Badakshan and Eastem Turkishn. \Ve 
are muoh indebted to Major Mon omerie, our Gold Medallist, for this as well 
as his former explorations, which +% ve rendered our knowledge of this part of 
Central Asia accurate and precise for practical purpceen. The p t  uncertainty 
that formerly prevailed in the sition of most important placea in Central 
Asia N shown in a table by 8 ajor Montgomerie. The Schlagintweits placed 
Kashgar ROIIJ~ 250 milee too far west, and Yarkund 200 milea, to the geat 
despir of our geographers, who could not reconcilc these enormous discre- 
pancies. Humboldt'n diseuasion of the Jesuite' work, was also inaccurate in 
result. I t  had remained for Major Montgomerie to produce order amongt 
all this c h .  

The reason why the Major's operations had turned out so well, was, that 
they have been conducted on systematic principles, inatead of being desultory, 
partial, and incomplete. His surveys have always started from a known 
11oint of depture,  and cloeed on a known point, so that the error generated 
between has L-em ascertained. The mutes have, further, been tested asoften as 
practicable, by astronomical observations and by combination with other rout= 
Great skill has been shown in aecertaining the probable value of the itine- 
rary measurements, according to the character of the ground. In his printed 
reports, the Major has discuesed the Mirza's routes in a very maaterly manner; 
analyzing arefully their relative and general valuen. All the credit of 
originating and myatematizing these iuteresting and most difficult explorations 
was due to Ihjor Montgomerie; and he (Sirdndrew) must admit that his 
agents hnve succeeded, in a m a t  marvellous manner, in carrying out a work 
beset with formidable difficulties. He recollected warning the Schlagintweits 
that, if they were not mreful, they would get all abroad in their longituden; 
and sure enough, after going a few hundred miles, they t 3 degrees out, 
ahown in Maja Montgomerie's Table. They c o o a i d e s i t  quite an an 
matter, and took no precautions in consequence. Hence all these arora and 
confusions were of a pmentible character, and not at all inherent in the 
nature of mountain operatimu, if systematically oonductd. 
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The Mina's resulta had been tested very often by cornprison with other 
routes, and always met that test well. It was a difficult matter to explore 
s u c h  q ions .  I t  was like surveying over the tops of the Alp ,  without the 
advantage of mch comfortable plnces as Interlaken and Chamouni below 
to  take refq in. The poor Mirza must have had n very hard time of it, 
crossing the Pamir range in midwinter; but rigorous as the climate was, i t  
would have been worse for him to have attempted it  in Bummer, as then 
he would have been moet likely robbed and murdered. l'he rivers in summer 
would have been full of water and difficult to crose. l'he Mirze is entitled 
to great praise for the enterpriee, pluck and endurance he exhibited, as well 
as for the professional skill he displayed. He deserved full credit for the 
excellence of the reeults. 

Colonel WALKER said he thought Mr. Shaw waa quite right in saying that 
the Karakornm range was no range at  nll. At certain points ita watershed i s  
very low, and very m i l y  c d .  He believed that a counterpt  to this would 
be found in what is called the Hindoo K m h  range, and he felt assured that 
there is no welldefined range where the Hindoo K m h  is represented to be. 
He had recently sent an officer--Capt. Certer-up to the l'eahawur frontier for 

' 

the purpose of ascertaining whether that lofty watershed renlly existed. The 
British frontier does not extend very far into the hills, and the peaks have 
ranges immediately to the north of them which cut out all view of the very 
diatant ranges ; but to the south of the Peshawur Valley, in the Kuttuk Hills, 
there are p in t s  from which a rson can see across the Peshawur Valley i n  
the  direction of the so-called g d o o  K w h  range. Captain Carter remained 
on  those p in t s  for several weeks, watching for opportunities of catching the 
peaks of the Hindoo Kooeh range. He bed about one hundred p& in all, 
b u t  none of them fell on a continuous mnge. He therefore believed that the 
watershed waa occaeionally very low, and that there was really no continuous 
range at  all. What had beeu mid about the facility of crossing from tho 
Oxus into the valley oi the Ctritral River corroborated this view. I t  was quite 

sible to employ European snrveyors to explore these countries, though one ?Em Johnson-had succeeefully one to Ilchi and come back, to the aetouiah- 
rnent of everybody, with his d upon his shoulders 'l'he difficulties were 
so great that even the Pundits of the survey could only go into a Buddhist 
country, while for bIahommedan countries it was neccsaerg to employ 
Mahommedans, generally Pnthans. The Trigonometrical Survey had experi- 
e n d  great difficulties in training their agents, and met with many disappoint- 
ments. Out of six or eight men that they had spent yearn in training, only 
two or three had turned out to be 6rst-claes men. The very first man sent 
out died under very suspicious circumstancerr on his return to Leh. l l e  
next man they eent out wee a Pathan of the Native Sappers and Miners- 
a very intelligent man indeed, and one who promised exceedingly well. H e  
had been trained for a yesr, and was sent off into the country immediately t o  
the north of Peshawur, to explore up towards Chitral and the regions on t h e  
borders of the Indus, of which less is known than of district8 further away. 
I t  happened, unfortunately, that this man, being a Pathan, had a blood feud 
in his family, and nosooner had he got out of British territory than the avenger 
of blood went after him and murdered him. He had been travelling 8ix weeks, 
and obtained a little information ; and when the officere of the Survey heard 
of his death, they were very much afraid that it wan c a d  by the people of 
the country, but afterwards it  was ascertained that he had been very well 

His ppem were all wllected and sent back by no leae 
n person by than the t ??plea e Akhoond of Swat, who was mppoeed to be one of the most 
bitter foes of the British Government. l 'he next ex~lorer was also a Pathan. 
For mountain regions inhabited by a treacherous ~ohammedan population, 
men of great physique, great courage and considerable intelligence, are required ; 
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and Pathanq as a rule, have lob of pluck and nerve, but ninety-nine out of 
a hundred do not know how to read and write. I t  is, therefore, particularly 
difficult to make a beginning with them. T h i  man mas taken from the 
Querteddaster-General's department, and was being trained by one of the 
Pundita, who had a watch which had been presented to him by the Royal 
Geographical Society. Unfortunately, the Pathan coveted that watch, and 
instead of waiting and trying to get a watch from the Society by his own 
honest, etraightforward exertions, he thought the simplest plan would be to 
appropriate the Pundit's watch,-which he succeeded in doing, but m very 
cleverly that the theft could not be leaally roved him, though them 
waa no doubt that he wan the thief. h e  R thing hard  of him a m ,  that 
he had attached himeelf to the unfortunate Mr. Hayward ; and it  wss believed 
that he wae murdered with Mr. Hayward; but if not, i t  is not improbable 
that he had a hand in the murder of that gentleman. The officers of the 
Survey are careful not to teach these men too much, simply the practical 
detaih of what they have to do, because implicit trust could not be plswd 
in their honeety and veracity. They are taught to observe, but not to reduce 
their okvat ions,  which is invariably done by their officers after their return 
to headquarters. They were marvellously accurate observers, and would go 
out of an evening and sit patiently and watch the stars aa they culminate one 
after the other, and wait for hours getting all the data necessaly for the accu- 
rate determination of the latitude ; but without the fa intest notion of how to 
deduce the resul twhich the officers take very good care not to teach them. 
Unfortunately, by their observations only one of the two coordinates of 
p i t i o n  are obtained ; the other-the longitude--is very difficult to deter- 
mine, and is far beyond what can be expected of the native explorers: to 
obtain thia, men of far higher intelligence and bettcr education would be 
required, and they would pmbnbly be too clever to be trusted. On their 
journeys the explorers take bearin$ in the direction that they am going, and 
measure the diatanca in w. Thevcam with them bends. and in a Buddhist 
muntry they tell their justUas a.rosarg might be 'used in a Roman 
Catholic country. At every 100 paces they drop a small bead ; at every 1000 
paces a larger one ; and eo a strict reckoning is taken of the distances they walk, 
and every now and then they take the bearings of the line of route. l'he 
observations have to be made without attracting attention; for if the men 
were seen constantly making notes on paper, suspicion would be aroused. In  
the exploration of Thibet it  was found convenient to give the explorer a 
prayer-wheel, into which he inserted his compasa and the memoranda of the 
day's distances and bearings, and he would go about twirling thia round and 
round, after the manner of the religious people of the country, and thus pre- 
serve a character for respectability. The traverees are eventually computed 
out by the method of reatangular co-ordinates, parallel and perpendicular to a 
given meridian. The differen- of the dietancee on the meridian are checked 
by the corresponding differences of the sstronomical latitudes, which eerva to 
show whether any accidental grm error has been committed, and to furnish a 
correction for the value of the length of the pace,-the unit of measure whicll 
is used in the calculation of the traverse. l 'he value of the pace of coum differa 
in different countria: in a very hilly country a man's pace would be short; 
over smooth and level country he would etep further. l'he corrected value of 
the pace is applied to determine the difference of longitude on the perpen- 
dicular. 'I'his is a rough and ready way of reducing the work; but, conaider- 
ing the clam of men employed, i t  in the b e n t i n  fact, the only one-that 
could poseibly be attempted. 
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h'lmmtli Meeting, 8th Hay, 1871. 

MAJOR-GENERAL SIR HENRY C. RAWLINSON, K.c.B., VICE- 
PBEBIDENT, in the Chair. . 

E~~mo~s.-Capt .  George B. Beazely, 83rd Regiment ; John Bourne, 
Eq., C.E. ; John Bowes, Eaq. ; Dmabjee Peatqjee &ma, Eq. ; Edward 
Harrie, Esq. ; George Thonurs Hertelet, Esq. ; !l'?wmas Hughan, Eq. ; 
Rev. Vyvyan Hen y Hoyle, M.A. ; Euelratiua Rdi ,  Eaq. ; George Samuel 
Fmeduy Smith, Eaq., J.P. &c. ; Captain James B. Walker; Reu. 5. T. 
Whitnee. 

Acc~as~ons TO THE LIBRARY FROM APRIL 2 4 ~ ~  TO MAY 8 ~ ~ . - ' 0 n  
the Physics of Arctic Ice, as Explanatory of the Glacial Remains 
in Scotland.' By Robert Brown, of Campster. Edinburgh, 1871. 
Donor the author. 'Some Little-known Oaks from North-West 
America.' By Robert Brown, of Campster. Edinburgh, 1871. 
Donor the author. N o h  on the Natural History of the Strait of 
Magellan and West Coast of Patagonia! By Robert 0. Cunningham, 
H.M.S. Naasau. Edinburgh, 1871. Purchased. ' Journal of a 
Voyage up the Irawaddy to Mandalay and Bhamo.' By J. T. Wheeler. 
Rangoon, 1871. Purchased. ' Classical and PmHistorical Inflnences 
upon British History.' By Saxe Bannister. 2nd edition, 1871. 
Donor the anthor. ' Die Geologischen Verhaltniese den Oestlichen 
Theils der Enropiiisohen Turkei.' Von Prof. Dr. F. v. Hochstatter. 
Wien, 1870. Donor the anthor. 'Land Journey from Canton to 
St. Petersburg, through the Plains of Mongolia and Siberia' By 
W. Anthony White. 1871. Donor the anthor. 

Acc~ss~osa TO THE MAP-ROOM SINCE THE LAST M ~ N O  OF APRIL 2 4 ~ ~ .  
-Six sheets of the Geological Survey of Sweden. Presented by 
the Geological Society of Sweden. MS. Map of the Geysers in 
Iceland. By Lieut. J. C. Ardagh, R.E. Presented by the author. 
East Coast of Greenland, showing the track of the German Expe- 
dition in 1869-70. Presented by Dr. Petermann. E a ~ t  Coast of 
Spitnbergen, showing the track of the Heuglin-Zeil Expedition, 
1870. Map of the New Boundary between Frsnce and Germany, 
settled February 26th, 1871. Presented by Dr. Petermann. MS. Map 
of a Route from Pekin to Kalgan, and to the Northward of Pekin. 
By G. Goodall, Esq., F.R.G.s. Maps of the Survey of India, consisting 
of 22 maps on 50 sheeta. Presented by Her Majesty's Secretary of 
State for India 

The following communio~tions were read :-- 
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I. Letterufrom Dr. Kirk, concerning Dr. Livingdone. 
(Communicated by the FOBEXGN O ~ C E ,  through LOBD ENFIELD.) 

"MY LORD, '' Zanzibar, March 10, 1671. 
"I have the honour to forward, in translation, copiea of letters just 

received from Ujiji, from which i t  will be seen that up to five months 
Dr. Livingstone was at  a place named Manakoso, and only awaiting the men 
and supplies sent off by me laet rear, and that they have now reached him, 
or  at  least been forwarded from Ujiji to the place where he is. 

" I t  being now time to close letters, for transmiasion by the preaent occa- 
sion, I shall not be ahle to make inquiry among the Arabs nainted with 
these parb ae to the p i t i o n  of the placea named, but w h i s  suppra am 
on the western side of the lake. 

JOHN KIRK." 
(TBANSLATION.) 

To C d  Kirk, from Sherif BaeheikA bin Alrlned 
I have to inform you that on the 15th of Shaban (10th November), 

a meswnger came from the people of Menama with letters from the Arabs 
who are there, and one from the Doctor, and these letters were dated the 
20th Rejib (15th October). I 

In answer to my inquiries, they told me that the Doctor waa well altbongh 
he had been suffering ; m d  that he is for the present at the town of M a n a k ~ ~ ) ,  
with Mohamed bin Gharib, waiting for the caravans, being helpless, without 
means and with few followers, only eight men, so that he cannot move else- 
where or come down. 

We have nent off twelve of our men with American cloth, kaniki, beads, 
sugar, coffee, salt, two pair of shoes, shot, powder, and soap, and a small 
bottle of mediciue (quinine . 

All that he was in n of we have sent to him, and I remain at  Ujiji 
awaiting his orders. 

a 
Dated 20th Shaban, 1287 (15th Nov., 1870). 

l'rue translation. J o m  Kmx. 
(TBAN~TION.) 

To Ludda Damji, from Said bin Majid. 
(After compliments .-This letter is from Ujiji, and the newa here is 

good, and nothing but g 002 to report. Trade also is prosperons. 
Letters have come from the people of Menarna, from Mohamed bin Gharib 

and his people, and they have got good prices, mch as pleaae them ; and the 
Christian is in their company, and they intend returning to Ujiji in the 
month of Safr (April, 1871). 

Sherif reached Ujiji, having with him the goode of the Christian; and we 
intend aending some of theae  good^ to him, for he is destitute, and the people 
of Sherif will accampny the mmeasengera who take the letters. 

" I  have the honour to report that inforination having reached me, 
through a native, that the men sent off by Mr. Churchill with storm for 
Dr. Livingstone, as reported in his Despatch of the 18th Nov., 1870, were 
still at Bagaxnoyo, a coasttown on the opposite mainland, and had not 
talzen any steps to procure porters and pmceed on their journey, I determined, 
il' possible, to go myself and sco them off. Captain Tucker, command'ig 
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H.M.S. Cdumbine, on my request, kindly offered to place his sl~ip at  my 
disposal for this purpose. 

" 011 reaching lhgamoyo, I found that the men referred to were still living 
in the village, while Arab camvsns set out on the same journey. I t  is trne 
that porters this year am difficult to obtain, few of the people of Unyamwezi 
having come down, in oonsequence of deaths last year from cholera among 
their friends. 
" However, by using 'my influence with' the Arabs, I succeeded at  once in 

sending off all but four loads, and followed inland one day's journey myself. 
The remaini four loads I arranged on my return were to be taken as far 
aa unyanye% by an Arab carnvan, and thence m t  to Ujiji by Said bin 
Salim, the governor. 
'' Once fairly off on the road, there is little to induce these people to delay ; 

whereas at  Bagamoyo, living in good huts among their own people, and thinking 
that there, unknown, they might enjoy themselves and earn monthly pay, had 
I not gone in person they might have loitered yet several months. 

"While passing along the trade-route on the short excursion I made from 
Bagamoyo, we met several c a r n o s  on their way from Unyamwezi, Urori. 
Cc.; and by questioning the natives, aa well as the leaders, found that no 
news had been received lately at  Unyanyembe from Ujiji, and nothing known 
of Dr. Livingstone. A11 were aware thnt he had gone on a journey, from' 
which he had not yet returned up to the latest btes. 
'' The country I passed through after c&ng the River Kingani was like 

k and woodland, full of all sorts of big game, including the 
giraffe, elan zebra, hartebeeste, wilde-kte ,  &c., some of which I shot not a h.otifulr= 
more than 12 miles from the coast-town of Bagamoyo. The Kin,& River 
waa full of hippopotami, and on its banks wild buffaloes were found. 

Unfortunately wherever thc giraffe exists in numbers this rich and com- 
paratively healthy region is infested by the 'Tsetse' fly, so dangerous to 
cmttle and horsea 

" On my return to Bngamoyo, I devoted a day to the study of the French 
mission establishment, and their management of freed slaves. On this I shall 
do myself the honour to submit a separete report to your Lordship. 
'' Since my visit, four gears ago, I found the town of -moyo to have 

trebled its extent. Native huts were fast being replaced by stone buildings ; 
and here, aa elsewhere on the cast, the trade rapidly pasaing into the hands 
of the Kutcheee. 

'' JOHX EIBIL." 

The CHAIBXAN, in commenting upon the above letters, mid that Sir 
Roderick had begged him to state to the meeting how gratified he was, 
before retiring from the office of Przsident, to receive a confinnation of the 
safety, to m late n date, of Dr. Livingstone, in whom he had always taken eo 
profound an interest. The meeting would remember that, through good report 
and evil report, Sir Roderick Murchison had stood to his colours manfully; 
and, almost alone among the geographers of England, he had lent a deaf ear 
throughout to all possible insinuations or fears regarding Livingstone's safety. 
Sir Roderick's gratification was, however, tempered with pain at not being 
able to be present on thii occasion, when the intelligence was to be com- 
municated to the Society. 

The mast important letter now communicated waa that from the Arab 
officer who hnd been sent up by Dr. Kirk in charge of stores from Zanzibar 
to Ujiji. He reached Ujiji, it would ap in laat September, aud on the 
15th October he received a letter from r ~ i v i n g s t o n e .  The Sherif's letter 
mas of considerable interest on various gronnds. I t  stated that he had received 
Dr. Livingstone's letter (of October 15th) on the 10th of November, thus 
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showing that Dr. Livingstone at  that time was only twenty-five days distant 
from Ujiji. I t  further ~howed that the Sherif was so much interested in 
the matter as to send off twelve men with the supplies immediately on the 
receipt of Dr. Livingstone's letters. They were all gone before the 15th 
November. Thnt was very satisfactory. The second letter was from an Amb 
merchant, written to his correspondent at Zanzibar, and apparently quite iude- 

ndent of the Sherif. I t  was probably written a day or two before the Sherif's 
etter, as it stated that the stores and ~upplies were about tobesent, whereas in P" 

the SheriPs own letter it is stated that they had actually been sent before the 
15th November. There was a remarkable expression in this second letter, to 
the effect that the caravan with which Livingstone remained intended returning 
to Ujiji fivm Manyema in the month of Safr, that is about the present time ; 
so that the merchant's arrangements were to remain for five months longer at 
Manyema, in order, no doubt, to complete the purchases and ealea, and then 
to come on quietly to the coast. I t  d d  not follow, however, that Dr. Living- 
stone would wait five months needlessly at  Manyema. The intelligence and 
supplies sent from Ujiji on the 31th of November would reach him, a t  any 
rate, by the 15th December ; and, if he wished to return a t  once, he might 
leave by the end of that month, so an to reach Ujiji about the end of January. 
If he continued his journey at once he might reach the coast in about three 

'months and a half from that time, that is about the end of April. This was 
supposing he was determined to return to England immediately on receiving 
liis supplies. Of course, at this distance of time and place, it  ma9 impossible 
for us to speculate with any confidence on what his next step might be. 
TVe h e w ,  however, that all Livingstone's later movements had been in a c w d -  
ance with his preconceived plans. He had been above a yenr in this country 
of Manyema, his previous letters being written in May, 1869, from which 
date up to October, 1870, he had been occupied in his explorations. His own 
account of what he intended to do was sent to Dr. Kirk in May, 1869, when 
lie said "As to the work to be done by me, it is only to connect the sources 
which I have discovered from 500 to 700 milee south of Speke and Baker's, 
with their Nile. The volume of water which flows north from lat. l Z O  s. is 
so large, I suspect that I have been working at the sources of the Congo as 
well as those of the Nile. I have to go down the eastern line of drainage to 
Baker's turning-point. Tanganyika, Nzige Chowambe (Baker's?) are one 
water, and the head of it  is 300 miles south of this. The western and central 
lines of drainage converge into an unvisited lake west or south-west of this. 
The outflow of this, whether to Congo or Nile, I have to awrtain. The people 
west of this, called Manyenla, are cannibals, if Arabs speak truly. I may have 
to go there first, and down Tanganyika, if I come out uneaten, and find my 
new squad fivm Zanzihr." Therefore, from May, 1869, to October, 1870, he 
ww occupied in the very researches to which he alluded in this letter, and 
whether he came home at once or remained another year would entirely depend 
on the re~ults he had obtained during that interval. If he had satisfied himself 
that the waters he had been following turned to the westward and formed the 
head-waters of the Congo, he (Sir Henry) thought he would most likely come 
home rather than follow them to the west ; if, on the other hand, he found that 
they ran to the north, whether he would think it necessary to follow them to 
the Albert Nyanza or proceed to Zanzibar, would depend upon his health and 
other ciicumstances. But, from his knowledge of Livingstone's chamter, he 
believed he would rather sacrifice himself than leave the problem unsolved, 
especially if he heard of Sir Samuel Baker being about to launch his boats on . 
the Albcrt Nyanzn. He (Sir Henry) could not help thinking that if Living- 
stone waR in tolerable health after obtaining his stores, and was able to take the 
field a&, he would prefer completing the great work n p n  which he was 
en,gbgd. However, that wee a matter of speculation. 
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COLONJZL GBANT mid that Burton and Speke had crossed the lake from 
Ujiji, and heard of this county which Livingetone had visited. At the point 
which they reached they met a trading-party, similar to the one employed by 
Dr. Kirk to convey the lettere and provisions to Livingstone. This proved that 
trade had been carried on here for many years. Even Indians from Bombay 
sent their meswngers far away to the west and north, and a t  certain seasons 
of the year the ivory was collected: when the crops were ri their caravans 
went down to the coast, amving at  Zanzibar in Octolxr .n&ril. At any 
other time solitary individuals might crow, but caravana of fifty or sixty 
geople would never attempt it. He thought that Dr. Livingstone, when he 
received the supplies, would wait until the traders returned to Zanzibar. 
However anxious he might be to get back to England, lie would not he able 
to move until the harvest seaeon, and he might, therefore, arrive either at the 
end of thin year or not before next April. As yet no account had been 
received from Li-tone of the exact elevation above the sea of Lake Tan- 
ganyika I t  wae merely conjecture on Livingstone's part that its waters 
\rent northward; but he (Colonel Grant) was of opinion that the Victoria 
h'yanza, and the Lakes of Knragweh, which flow into it, are, and would 
.eventually be found to be, the most elevated of all the sheets of water that 
su plied the Nile, and therefore its true source. 

k r .  FBASCW Ga~mw believed that no anxiety need be eutertained about 
the ssfety of Dr. Livingstone. Our great traveller had a reluctance to giving 
partial details of his exploratiom, preferring to bring hack the results of the 
whole: communications, therefore, might not be received from him so fre- 
quently aa geo,oraphera wished. There mas no ground for crediting Living- 
stone with any excessive home-sickness. He was as much at home in Africa 
as in England, and, in fact, he had spent more of his life in Africa than in 
England ; therefore, when he received his supplies, if he had more work to do, 
no doubt he wbuld remain. He warned the Society not to expect too much 
from Dr. Livingstone's Lbours during the past year, since it  is more probable 
than not, that his freedom of movement had been much embaraased by the 
want of supplies. Progress in Africa very much depended upon accident. 
Livingtone, in his early journeys, swept across Africa with great rapidity; 
but during the last four or five vears his iournevines had onlv reached from 
~anzibar 6 ~ a n ~ e m a .  Befort! concluding, h i  took $e~l)portuniiy of expreasiug 
Lie admiration of the recent achievemenh of a solitam German botanist. Dr. 
Schweinturjh, whose remarkable route had been laid down on the iarge-mal) 
hung up on the wall, and who had apprently succeeded in connecting the 
basin of the Nile, in a latitude south of Qondokoro, with the basin of Lake 
Tchad. 

The Rev. HOEACE WALLER naid he wae delighted to know that the right 
kind of stores had been sent to Livingstone. Thoeo who had travelled in 
Africa knew that the loea of shoee alone waa almost equivalent to the losa of 
life. On two oocasiom Livingstone and Kirk suffered m a t  severely from 
their shoeleather wearing out; and, aa Livingstone had been away much 
longer than he had originally expected, no doubt he had been in great want of 
shoes. He believed that if Livingstoue had satisfied himself that the waters 
of Tanganyika were connected with the Albert Nyanza, and thence found 
their egresn through the Nile, he would at once come beOk to England. If 
there was one thing he hated more than another, it was to travel with an 
Arab caravan, where he would be nurrounded by slavea throughout the whole 
route; and rather than do that he would, aa he had on many occasiom pre- 
mouely, tramp it  to the oolrst by himeelf. 

VOL. XV. 
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2. On the hndfatl  of Columbue. By R. H. MAJOR, F.s.A., Seoretary 
to the Royal Geographical Society. 

THE author stated that i t ,  waa well known that Columbus gave 
the name of San Salvador to the island which he h t  discovered, 
and that its Indian name waa (3uunahani. In  1847, when he edited 
for the Hakluyt Society the ' Select Lettem of Christopher Columbiie, 
illnetrating his four voyages to the New World,' he fell into the 
error of adopting too readily the conclusions of Navarrete that the 
Gkeat Turk, the northernmost of the Turk Islands, waa the true 
Landfall. In 1793, MuTim concluded the island flrh discovered by 
Columbne, and named by the great navigator San Salvador, to be 
the one now named Watling's Island. Kava~~ete, in 1825, es had 
jnet bean stated, believed it to be Tnrk'a Ieland ; Weehington Irving, 
in 1827, supported. by Humboldt, made i t  Cat Island, which for 
nearly 200 years has erroneously borne the name of San Salvador, 
Such different concluaiona, formed by thoughtful men from an  
examination of the diary of Columbus and other early doonments, 
-need him to aet a great value npon any modern reconnaissance of 
the locality which might throw a fuller light npon these dooumenta 
and &ow which of the conclueions waa corwd. It happened that 
o communication, made a short time previously by .Mr. Gibbs, a 
reeident on Turk'e Island, presented aeveral points of evidence 
apparently confirmative of the correotnees of Navarrete's deductions. 
The author, however, by a oomparieon of Columbue' diary, showed 
that Mr. Gibbd statements on essential points in the identification 
were inoomct. He then went into a minute comparison of the 
p t  navigator's diary, with a modern chart, and proved to demon- 
atration that Watling's Island waa the Landfall. In -1856, the 
claim of Watling's Island found a fresh ohampion in Captain Becher, 
in hia work entitled ' The Landfall of Columbua ;' but in 1864 Senhor 
de Vamhagen, in hie ' Verdadera Guanahani de Colon,' and again 
ao lab. es 1869, has put in a claim for the island of IKayagnana 
Aftar proving, both by the Diary of Columbne and by a s m i l e  
copy of a Map of the Bahamaa, published in 1601, by Herrera, the 
historiographer of the India, in Spain, that this latter pretension 
was untenable, the author proceeded to confirm, by the latter 
document, the identity of Watling's Ialand with Gunnnhani. But 
while thne proving the correctnese of Mdoz  and Captain Becher 
on thie head, the author entirely dimgreed with the latter es to the 
point of anohoragg and a h  aa to Columbne'a movements while at 
Watling's bland. Not one of Captain Becher'a statements or con- 
olneiona on thia mbjeot ia in accordance with the Diary, nor would 
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t h e  movementa wpposed by him lead to t h e  topographioal dis- 
coveriea recorded, while  by following t h e  Diary with precision, t h e  
author here for the  h t  t ime demonstrate8 that  t h e  first anchorage 
of Columbus in t h e  N e w  World was off t h e  sonth*mt point of 
Watling's Island. 

T h e  paper will be pnbliahed entire, with A map, in t h e  'Journal,' 
vol. xli. 

ADMIRAL O m m ~  said, if there had been no alteration in the names of 
the islands, this mystery with regard to the landfall of Columbus never would 
have arisen. I t  would be advantaggus if the hydrographers of the present 
day mould, aa far as possible, restore the old Spankh names. He himself was 
of opinion that the boats went in first, and the s h i p  followed ; but all sailors 
must be very thankful to Mr. Major for the great trouble he had taken in 
bringing this subject forward. 

The C a a w m  said, if i t  did not add to actual gecgraphical knowledge, i t  
still waa of considerable interest to know the particular point at which the 
great discoverer first touched ; and, aa far as an ordinary listener could judge, 
Mr. Xajor appeared to have made out his point conclusively. 

A D D I T I O N A L  N O T I C E S .  
(Printed by order of Council.) 

1. Ldter from th bte BIB Jam f i n m o m  an the w e d  of h. 
CJABPENTEB'B P a p  on Oceanic Circulation. 

A short time previous to hie death, Sir John Hernchel adlreased to 
Dr. Carpenter the following expression of o inion on the subject of the new 
exp.tnation of Oceanic Movement. contain8 in Dr. Carpenter's p p e r  in the 
' Proceedings of the Royal Geo,o+aphical Society,' of January 9th. As coming 
from M) eminent a physicist, and one who had given so much attention to this 
branch of physical geography, the Council conmder it  desirable to place the 
letter on record :- 

" MY DEAR SIB, " Collingwood, April 19, 1871. 

"Many thenhe for your pper on the Gibraltar Current and the Gulf 
stream. 

"Assuredly, after well considering all you my, as well ae the common 
sense of the matter, and the experience of our hot-water circulation-pipes in 
our grerm-houses, kc., there ie no refusing to admit that an oceanic circulation 
of some nort must arise from mere heat, cold, and evaporation, as vme mure ; 
and yon have brought forward with singular emphaeis the more ~ e r f u l  
action of the Polar cold--or, rather, the more intense action, M its maxunnm 
effect is limited to a much smaller area than that of the maximum of 
equatorial heat. 

"The action of the trade and counter-Me winds, in like manner, arnmt 
be ignored ; and henceforwarde the neation of Ocean-Currents will have 
to be studied under a twofold point vier. The wind-currenta, however, 

B 2 
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are of easier investigation. A11 the causes lie on the surface: none of the 
agencies escapa our notice; the configuration of cossta, which mainly deter- 
mines their direotion, is patent to sight. I t  is otherwise with the other class 
of movements. They take place in the depths of the ocean; and their move- 
ments, and directions, and channels of concentrrrtion, are lim~ted by the 
configuration of the ma-bottom, which has to be studied over its whole extent 
by the very imperfect method of sounding. 

I am glad you succeeded in getting sy imens  of Mediterranean water near 
the place of the resumed 'Salt Spring of Smyth nnd Wollaston ; m W  
it clenr that the wiole d a i r  must have arisen from some accidental subetitu- 
tion of one bottle for another, or from evaporation. I never put any hearty 
fnith in it. 

" So, after all, there ie an under-current setting outwards in the Straits of 
Gibraltar. 

" lkpeating my thanks for this interesting memoir, 
" Believe me, dear Sir, 

" Yourn very truly, 
J. F. W. HERSCHEL 

" Dr. W. B. Carpenter, F.B.s." 

2. Lettera from Dr. J .  D. Hooxxa, to Sir RODERIC~ MUBCHISON, g i v i q  
an Account of hia Adecent of the A l h .  

" G m p  Haani, Atlas Mountains, south of city of Mamacq 
" MY DEAR SIB RODEIUCK, "May 17, 1871. 

" You will, I am sure, be lad to know that we (my party includes Mr. 
G. Maw, with vhom I planned $is trip, and Mr. Ball, who joined us shortly 
before we etarted) have succeeded in reaching the crest of the long ridge of 
the Greater Atlstr, wliich stretches from 8.8.~. to s. of the city of M a m ,  the 
eastern end of which waa visited in mid-winter of 1829 by our late friend 
Washington (in company with the late Sir J. D. Hay), and who ascended to 
6400 feet wllcn ho WM stoplrd by the wintel's snow (see 'Journal of the 
Royal Geyraphicnl Society,' vol. i. p. 123). 

" Thank8 to a re1)reaentation from Lord Granville, and to Sir J. Drummond 
Hay's great inflnence with the Sultan, I received the permission of the latter 
to vinit with Iny two friends tho whole rang  of the Atlaa from a p i n t  to the 
eastward of the city westward to the Ocean, a section included for the most 
part in the provinces of Entifa, Demenet, Meafuia, Ourika, Ihraia, Imtouga, 
and Ha'ha, which latter is within a day's journey of the coast a t  Mogador. 
Unfortuilntely the letters of the Sultan were not obtained until I had been for 
somo time in this kin om, and this, together with the necessity of travelling 9 round by Mogador an the city of Mamco, involved so much delay, that I 
was most reluctantly obliged to give up the two most interesting (geographically, 
aa bein easternmost) provinces of Demenet and Entifa. 

" I sfould ,remise that, knowing the vehement prejudice against Christians 
which the d ~ r o c c ~ n  authorities and people entertain, and the i u w p a b l e  
obstacles the Sultan raises *inst any attempt on the part of his own people's 
developing the reeourcea of this country, and the absolute prohibition of 
E u r o ~ n s  doing .o, I promised to confine myself to collecting plants for the 
Roya Gardene and practising as a Hakim, and engaged that my companions 
nhould also confine their attention to plants. I have, therefore, no exact 
observations, topo,~ him1 or geological, to offer you, and up to the present 
time little beyond &e bald fact of having mched the c m t  (not any of 
the highest pints) of the main range visible from the city of Maiwcco. Thi. 

I 
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portion has long had the repnte of being the loftiest of the whole great Atlas 
range.; but Ball, who has been reading up Rohlfs' Journals, finds that he 
mentlons mountains covered with perpetual snow far to the eastward of this, 
and which may therefore well be higher, seeing that the climate should be 
drier to the eastward. 
" AE regards the section we have now visited, it  presents from Marocco city a 

long ridge, stretching in a w.8.w. direction from S.S.E. to s., and its crest, perhaps, 
40 miles distant. I t  appears of tolerably uniform height throughout: itn length, 
apparently about 13,000 feet, steep and rocky in the upper regions, with (now 
in the middle of May) long streaks of wow descending in deep steep gulleys 
4000 to 5000 feet below the tope, and a few patches of snow here and there ; 
but it offers no snow-capped peah or slopes of any extent, nor glaciers, and 
what a p r  to be the loftieat points of the jagged skyline (they hardly 
deserve t e name of peaks) are ~carcely snowed at  a1L To my eye the loftiest 
part of this eection of the range preeented a ve unprombing proepect, 
difficult of .msq and, considering the nature of the%amccan climate, barrel1 
botanically. 

"To the west& of this aection there ie a considerable depression, but 
still further west the Atlas risae again into more rounded wow-streaked moun- 
tains in the districts of Amsmiz and Sikmua; and this again in succeeded 

.by another depression, and a third group of snow-streaked mountaim in the 
districts of Imtoug and m a ,  from whence lower ranges extend to Agadir, 
on the Atlantic cosst muth of Mogador. 

" Such are the general featurea of the Atlsa chain, as it  appeared to me 
from hfamcco city, and along the road to this city from Mogador. Of the 
loftier Atlas ranges to the eantward of these limits of view I know nothing. 
There is an isolated conical snowed peak immediately to the east of this 
eection, and I am aesured that there are snowy mountains in the province of 
Demenet, but these latter were not visible to me from Marocco city. 

" We left Mogador on the 29th of April, escorted by a captain and a guard 
from the Governor of Mogulor, and, taking the usual route to the capital, 
arrived there on the 3rd of May, where, after an alteration with the governor 
of the city-4 hater of Chrietiam, who would have lodged us in a filthy hovel- 
I obtained the Viceroy's permission to occupy the capital house in which Sir 
Moees Montefiore had been lodged on the occasion of his minsion in behalf of 
the Jews (in 1864), and the garden entrance to which had been bricked up 
ever since that time. Orders had been already sent by the Sultan to El 
Cirawi, the Gtovemor of the Atlas provinces, who reaidea in Marocco city, to 
provide me with letters to the chiefn of the Atlas districts above-mentioned, 
&I also to provide myself and p r t y  with a proper guard and with food every- - - - -  - 

where. - 
"We left the city on the Btb, a party of thirty-seven, including two 

captains and nine soldiers, and directed our steps fimt mutheast, in the direc- 
tion taken by IVeshington, viz., to the village of Taseemarout, in the rovince 
of Bfeshia. On the s m d  da we were, after two short marcha, in t i e  outer 
valleys of the Atlas, t o 4  tKe eastern extremity of the snowed range visible 
from the city, and had an interview with the Caid, or local governor of the 
province, who holds Christians in aversion, but was civil enough, and 
accompanied us to Tamemrout. From him we learnt that the mowed ridges 
were not accessible in his district, end indeed were beyond his rule. How 
far this was true I cannot nay; but, from their distance to the eye, and the 
excessively rugged nature of the intervening spur0 and ridges, I can se l l  
believe it. I asked whether any Christian had before visited this country, 
and wrra told that a party had done m many years ago, and had gone on froni 
Tassemaront to Taghemn, and returned thence. This, if I remember aright, 
is what Wruhington's p r t y  did; and it ie clear to me that he (Washington) 
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lvse wholly misteken in suppoeing that he could, in summer, have gained the 
higher park of the range from this point (Tassemarout) under several days' 
journey; and that in winter such a journey would be impossible. W& 
~ngton's descri tion of the route, and of Tsssemerout and ita old sup@ 
Christian builing-which is a fort on a most commanding height-i. very 
accwate. We did not see the granite boulder8 at  the foot of the hills which 
he peeed on his route back (which was to the eastward), but we passed over o 
remarkable accumulation of huge water-worn-or weatherworn-aaudetone 
boulders on our route to the ba8e of the range. 
hm this district (Meduia) we proceeded south-west a day's march to 

the district of Ourika, a t  the mouth of the river of that name, and a t  t h e  
foot of the mountaim opposite the centre of the main range visible from 
Marooco, and camped by a large village near the river, which, I was told, 
flows to and supplia the city of Marocco; but this does not agree with 
tbo French map, which is compiled from oral information. Here the local 
Governor waa still more hoetile to Christians, and kept out of the way; 
the Sultan's commands as to food, h., being attended to by a Vicg who 
wan very ungracious. Hence we pushed up the river a few miles, and camped 
in a lovely very steep valley, leading up to the axis of the chain, which 
m e  in grand wow-streaked cliffi at the top of two valleys, into which the 
main one divided. The axis was, however, a long way off (at least two dayd 
journey); and though a peasant offered to take us them, our guards refused 
either to accompany us or to let ua go done, on the grounds that mules and 
baggage cwld not go, and that the mountain tribes were independent of the 
Sultan, and not safe to travel amongst. The ma1 fact I believe to be that the 
Caid waa hoetile to Christians, and the soldiers could not requakition the needy 
villagem for the extravagant allowance of food and other su plies (including 
p e u  tea, sugar, candles, and money) of which they plun!er the unlucky 
chiefk and peasants upon whom the Sultan quarters them in mch casea as 
thie. The captain, however, assured us that the snowy mountains were 
accessible from the province next to the westward (Reraia), and engaged to 
d u c t  us to them st once if we would only ' move on.' 

I ehonld mention that at Marocco city we could obtain no definite information 
a b u t  the loftier regions of the chain. El Grawi's permission extended to the 
mountain provinces in general, but to the mows especiall in the mountains 
of Demenet and Reraia, the latter a province from which he &aws the revenues ; 
and aa both the Mesfuia and Ourika Caida agreed with the captain of our 
guard in saying that the snows of this section of the rmge were acceeeible 
from Reraia alone, it  is very possible that they advised for the best. Be that 
ae i t  may, we went on south-weat to Reraia, and on the second night camped 
at  the place whence I now write, about 4400 feet elevation, and within a 
six hours' fast wak of the lowest snow now lying. Here we were met by 
the sheikh of the mountain tribea of this valley, who, after taking ns a 
reconnoitring trip to the first patch of snow (about 8000 feet), a good 
way beyond the highest village, offered, if we would reduce our party, to get 
us a h o w  for a night a t  the latter, and thus allow us to spend more time 
in the highest park of the chain. I need not say that we were glad enough to 
accept his offer. 

Onr camp is in an open valley, about midway, roughly speaking, between 
the Plain of Marocco and the axis of the chain. We are surr01111ded with olive 
and walnut groves, and there sre, beside4 abundance of fig-trees, prickly pear 
(@nth), vines, mulberries, and almonds. l'he native trees are poplar, ash, 
two unipere, willow, and Callitris (the famous Thuja of the Romans), of 
which m h  beautiful articles are made in Algeria. The buahes are lentisks, 
h y s n c k l e ,  cistus, elder, rose, alrtternua, phillyra?a, ivy, bramble, M o o t  
mk, w l u t .  and shrubs allied to the broom. The climate is temperate, and 
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.scenei-g rather pretty than grand or mountainous, except up the valley, 
which is backed by the rugged black but anow-streaked crest of the range. 

"Above this the valley contract8 much, and ascends over rocky npurs 
gradually for 2000 feet; its flanks are very steep, intersected by ravines, and 
dotted rather than clothed with small junipem, lentiaks, and other brushwood. 
Along the very narrow floor of the valley the walnut (cultivsted) is the 
principl tree, and extende to 7000 feet, the upper limit of cultivation and of 
trees : i t  is indeed the hi heat tree we saw in the valley, except the juniper ; 
the ash i. next below. h e  alluvll deposit. on the lower h n k s  and b e  of 
the valley are carefully terraced and imgated up to 7000 feet by a ver 
industrious nce, spelled Shellrm by Jackson and others (pronounad 8hplo{ 
who are, howe~er, miserably poor and dieeaaed, giving me too much practice I 
Their villages are built on rapid slopes, and their houses are square, low, two or 
three storied emttions, of stone below, and a mixture of clay and small stones 
.above; they are &t-roofed, and have open stages in front above. For the 
most part they are low wretched hovele, without furniture of any kind; those 
of the highest villsgee have underground cellars, into which the family retire in 

. the depth of winter. There are many such clay-coloured villages throughout 
this part of the Atlas, which ie populoue, and exclusively inhabited by Sh'lus. 

At 6000 feet we came upon the firat indubitable signs of old glacial 
action, in a huge moraine projecting apparently from the flank of s lateral 
valley, with two emsller moraines near1 parallel with the greater one. The 
highest rim probably 600 feet above tge floor of the valley ; all are loaded 
with enormou blocks of porphyry and other metamorphic mks ,  and, except 
for the walnuts and little terraced fields .at their base, are nearly bare of 
veeetation. O p d t e  the termination of the lar~est. nearly oumite  a fork in 
th; valley, is a: 'remarkable cone of i ~ t r a n s p o ; t e d . b o u l d ~  - On the north 
h k  of the uppermost and hiaheat moraine is the miserable hamlet of Arrwnd, 
facing the soiih, i s .  the sn6wy crest of the range, and looking down on a 
broad ht-floored Alpine-looking valley, rtly occupied by terraced well-tilled 
fields of barley, wheat, rye, and maize 6s latter not yet am), divided by 
stone dykes, and partly by a gravelly h t  through which the river meandera 

" On the following day we proceeded np the valley for a few mileti, accom- 
panied by some villagers, and at  about 9000 feet fell upon a mule-track which 
I had aeen on our previoua visit, and which I wse then informed led a m  the 
range to the Sous Valley, south of the A t h  (this track ia laid down from 
hearsay on the French map of M a m ) .  Up thin we pushed, leaving our 
guidea a t  the bottom, not telling them our object, ae they had assured me 
that no one was allowed to go up to the mows above. The ascent was verg 
steep and stony; a t  10,000 feet i t  came on to hail, m d e d  by mow. Just 
below thin we met a part descending from the o p p i t e  side, laden with goat 
skins, who, I su p, toll our people below of our ascent, for the latter immb 
diately followef up and endeavoured to make us return. Money, however, 
induced them to accompany us, and up we went, a lwap steeply over rocks and 
dbbris, whilst the snow fell heavier end greater, till a t  last i t  blew a h u m m e  
snowstorm. Mr. Maw was ahead of us by eome 200 or 300 feet (for Mr. Ball 
and I were botanizing), and he alone reached the crest; he could not stay 
longer than to read his aneroid, and humed back to ne : thie gave, by com- 
parison with Bell's, and with the boiling-point, kc., and other observations 
taken a t  h n d ,  a height of about 12,000 feet. It wae impoesible to get 
further: the temperature wse 24O-the three men, who had followed ue up, 
.md almost resorted to force to make ua return for the laat 1000 feet of went ,  
had bare legs, one had native sli pers, but two were absolutely barefooted, 
and their feet were much cut wit{ the rocks. It wntinued to mow down 
to about 8000 feet, and we got back to Amand drenched. On the following 
&y we descended the valley to this place, through h t  hailetorms, and thm 
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drenching rain, and found the a m p  in a clay sludge, and my tent badly set 
up and leaking frightfi~lly, which must account for some of the ill looks of 
this letter. The whole rang is now (20th) heavily snowed d o n  to 7000 feet 
throughout. 

"This is a meagre account of a very interesting *on ; but beyond t h e  
botany of the route, and a little geoloe which Mr. Maw has diligently kept 
up, I have no exact information to give of this puzzling range. I should doubt 
the highest points anywhere much exceeding 12.500 to 13,000 feet, and, if 
m, probably many p in t s  reach 12,500 feet.* The most remarkable fenturn 
of the rsnge is the downward extent of the snow in steep, deep northern 
gullios, to 7500 or 8000 feet, up to the end of the month of May, and more 
or less throughout the year in latitude 30° a., which wow-stresks are not 
connected with any snow-fields or snow-capped peaks above. 

This is to me an unusual fature, and especially over m long an extent of 
mountain range. It is no doubt due to the climate and steep oontour of t h e  
axis, which is :now scorched by a blazing sun, now swept by dry Sahara 
winds, and throughout the year exwed to the very prevalent X.W. oceanic wind 
laden with vapurs that fall as snow and hail-storms. There is thua probably 
always snow on this part of the Atlaa, which it is said to be very rarely seen 
free from; but there is no perpetual snow proper, in other words, all the 
snow tlrat falls annuatly on fairly exposed surfaced melts in  t ? ~  sume year. 

Botanically, the upper (alpine) region is ae bare as the middle region is rich; 
we found no trace of alpine plants, and remarkably few of any kind; few 
grassy slopes or m o w  rocks, not a gentian, primme, anemone, or any repre- 
sentative of those lovely alpine genera ; not even the mountain sorrel (Ozyria 
renifonnin), which I found on the Lebanon, and I regard as the typical repre- 
sentative of an Arctic and h'. Alpine flora Considering the nature of t h e  
mks--granite and very hard porphyries-and the climate, I was not much 
s~~rprised at the absence of alpine plants, and indeed expected a very poor flora.. 
I t  is true that the higher pointa may preeent exceptions, but it is not likely, 
as we examined carefully the banks of the streams, which in all alpine 
regions uury down specimens of the planta that grow at  hi her levels. T h e  
mch also were singularly bnre of tufts of vegetation, mc% aa alpine rocks 
should present, and this even on their shaded sides. Another proof of the  
dryness of the climate is the great rarity of ferns at all elevations, even in 
the narrow, fertile, well watered valleys. We have found some half-dozen in all 
-most of them very qmmely indeed ; and all but two, I thinlr, are British. 

"The flora of the middle region again is Spanish in ty , and is rich, 
varied, and beautiful; and we shall carry home a rqdendirherbarium, in 
point of intereat and, I hope, novelty. As presenting the muthern limit of the 
Mediterranean and, indeed North Temperate Flora, the Atlaa has a special 
interest, for here many PI-evalent European types die out, as it  were--the ivy, 
oak, ash, bramble, and some hundred of other British genera, probably exist 
nowhere to the mutl~ward of the Atlas in this longitude; a few may posibly 
lurk in the valleys of the mountain-range that runs parallel to and south of 
this, on the opposite side of the Sous Valley, but it  is unlikely that many, if 
any, do m. 
"In the poverty of its alpine region the Atlaa ap TE to me to be quite 

exceptional; the Abyssinian mountain-top, thoug%.qualb barren, being 
lower and lese extended. Another curious.fact in this range, is the excep 

* Wlshinpn, by trigonometry, made the highest point seen from Maroccc+ 

3 , and wh~ch ir not far from oar position, 11,400 feet above the sea; bat his 
culations depended on a bane-line that was very rudely laid down, and the 

snowed ridges are much farther distant fmm the foot of the range than h e  
imagined. 
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tionally upward extent of lowland plants; a t  between 10,000 and 11,000 
feet we found many plants of the foot of the range, and even some inhabit- 
ants of the hot plains of M a m .  In short, in every point of view the Flora 
of the great Atlaa is excessively interesting; its general nature has long been 
a botanical desideratum, and I hope we shall clear it  up. 

I may also mention, for Mr. Bates' information, the rarity of insects in the 
upper, and indeed all regiona Insects do not fiy to the light into my tent 
at ni ht. Butter£lies are very Name, though I did see a splendid swallow- 
tail fl'. podoliriw), at 6000 feet. I found no beetles under the stonea 
above 9000 feet ; but Mr. Maw turned u a huge ecorpion at about 8000 feet, 
of the same species as that which abonni  on the plains, and as this (like our 
soldiers) must requisition extensively, smaller insects must also exist. Birds 
(and indeed all animal life) Reem rare in the higher regions; we saw a few 
red-legged partridges at 8000 to 10,000 feet. 

l1 Ever, dear Sir Roderick, most sincerely yours, 
'I JOB. D. HOOKER." 

NY DEAB SIB RODEBICK, " Mogdore, June 6, 1871. 
"I wrote to you last from Hasni on the 17th May, since which Mr. Maw 

htu left us (carrying my letter to you), wing compelled to return on business : 
this to my very eat regret, an he ie not only a capital traveller, but a keen 
horticulturist a n r a n  admirable collector and packer of living plan@ and he, 
further, alone has taken cognizance of the geol of the country we have 
passed over. Yon will be glad to hear that M r a l l  and I have ascended a 
peak 11,500 feet high, on the Atlaa range, to the westward of that w h m  crest 
we visited before ; and we found it an admirable position, the view extending 
to the southward, over the Soue Valley, to the range bounding that valley on 
the south (which may provisionally be called the Anti-Atlas), and which forms 
the northern boundary of the Wadi Nun Valle . 

l1 'l'o return, however, to where I left off. d reluctantly turned our b.du 
on the beautiful valley 01 Reraia, and rocceded weetward over the northern 
lpun of the Atlaa to the province of !kctam, camping in a position (about 
4500 feet) whence we had a glorious view of the Reraia range, now uniformly 
clothed, down to an elevation of about 7000 feet, with a glittering robe of 
anow, and thie in lat. 31' N., and towards the end of May! What struck 
me, however, aa most remarkable was, that the quautity of snow increased 
to the eastward; the easternmcst mountaim of the range, though not more 
lofty, W i g  clothed more uniformly and to a coneiderably lower elevation than 
the western: moreover the western continuation of the Atlas (that between 
our position and the wa waa even less mowed than before the storm I thou 
thin eection attains an e ? evation of 12,000 feet a t  leaat, and is much nearer t f? e 
source of the humidity and in the way of its transporting agents (the sea 
and north-west wind respectively) thnn the eastern range. I t  had evidently 
rained in the western range whilst i t  snowed in the eastem,-a fact probably 
attributable to the mountain mass of the latter being niuch greater. \ 

From this point of view (Sectana) it was evident that it would be easy to  
ascend the section of the Atlas south of Msroocq from its south-west end, 
in a district which we were mred mas under. the jurisdiction of a local 
chief through whose territory we should paas on the morrow, and to whom 
we had letters from El Grawi Them, however, availed um nothing : the old 
chief waa altogether hostile to Christians, and inhospitable to boot ; wished 
us to ysss on through his territory without even seeing us, and, though forced 
to be civil according to the Sultan's commande, would not admit us to his 
mountain valleys. 

l1 From hie province we travelled on westwards to that of Amnmiz, crossing 
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the Wad en Fys, the rincipal feeder of the Ternsift, and whose head-waters 
are collected in the gpnaaion that separates the wction of the snowy 
we had visited from that next to the westward. The Governor of the 
Amsmiz province is a V-1 of El Grawi's, and received us with hospitality ; 
his castle, near a large village and mart, is at the foot of the Atlas, and some 
3500 feet above the sea. He p r o f e d  the ut~nnost readiness to forward our 
vien-s, which were to examine the highest peak visible up the valley be  
governed, and for this purpose sent for the sheikh of the valley, whom he 
instructed to accompany and feed us. 

on the previous occasion, we had to leave the camp at  the foot of the 
mountains, take a very small party up, and lodge in a villager's h u t  The 
anowy axis  here approach= to within some 15 miles of the foot of the moun- 
tains, and consists of more isolated tops, and far less steep ridges, though 
snowed as low in the gulleys, viz., to 8000 feet on northern exposures, 
The h k s  of the valley, also, are less rocky, and quite bare, in most places, of 
forest or brushwood, the latter usually represented by starved trees and 
bushea of lentisk, cistus, Balloot oak, juniper, and Aleppo pine (the latter 
rare). The floor of the valley is, as usual, very nsrmw, clothed with 
walnut and olive cultivation, and threaded by a brawling stream. The 
villages, inhabited by Sh'lus, were very poor, many of them in ruins, owjng 
to the frequent petty wars waged by the villagers, and the oppression of the 
Government and chiefs, who levy iniquitous imposts on the inhabitants, and 
revenge their inability to pay them by devsstating their crops ;and burning 
their houses. Our sheikh turned out to be a very different mnn from his 
master. We found him first taciturn, then obstructive, and, lastly, deceitful ; 
he had warned all the inhabitanta against us as Christians, and, to our 
surprise, we could not get 8 smile or salutation, nor a civil answer from a 
native, the whole way np the valley. After taking us some 6 or 8 miles, 
he halted a t  a village at about 4500 feet, and told me thia was the high& we 
oonld reach and be accommodated; and that we were permitted to wander 
about the slopes, but must not go higher ; and that the snowy range beyond 
was inaccessible because of hostile tribes, and not under the Sultan's authority. 
After a long altercation, he yielded to a threat to return and report him a t  
Marocco, and offered to take us on on the morrow with a guard of 50 armed 
men. Knowing that this was all nonsense, I told him that it was immaterial 
to me whether he took 60 men or none, that was his lookout, for that we 
were prepared to go alone, or with any party he pleased, but that we mast 
ascend the lofty snowed peak at  the head of the valley on the morrow. We 
spent the afternoon botanizing about the village, finding a far poorer vege- 
tation than in the Reraia Valley, and (with the exception of the Jews, who 
swu-m in every village and town of this kingdom) a very uncivil population, 
who would not even come for medicine, though sick and diseased abounded in 
every pert of the valley. 

" k l y  on the 21st May the sheikh was prepared to escort us to the highest 
k at  the head of the valley; his armed escort of 60 having dwindled g n  to 5 men, with swrca a musket amongst them. hu mute lay along the 

bottom of the valley for some 8 or 10 miles northward, through groves of 
walnut and olive, or along little terraced fields of wheat, barley, beans, &c. 
At the foot of the mountain, elevation about GOO0 feet (which we were told 
was called Djebel Tezah), the valley forks ; and here the sheikh and his men 
made off, leaving us with a sinister-looking Shlu from a neighbouring village, 
who was instructed to take us up to the enow, but, as it turned out, to oppose 
our going further. The ascent was not steep; we reached tho first snow in r 
broad steep gully at about 8000, and followed it  up to 11,000 feet; the top- 
s blunt conical mass of slaty rocks-was wholly unsno~ved, and, as determined 
by Ball (by comparison with observations at  Mopdore), just over 11,500 feet 
above the sea The view wae superb, northward of the valley we had 
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amnded, and the plain of Marocco covered with dense banks of clouds. 
Eastward, the Reraia ran e we ascended on the 16th, probably 20 miles off in 
a straight line, was still f a v i l y  mowed, though much had melted since we 
were there. Between m and this was the broad valley of the feeden of the 
Wad en Fys, occup ing a depressed basin of lorn- mountain rangea that 
extended far behind d e  mountain we were upon, and .La to the auth-west 
of it. Over this depreeeed area, along the far horizon, stretched the long pale 
grey range of mountains a c r w  the Sous Valley the aforesaid Anti-Atlas), 
from E.S.E. to nearly aw. I t  wae very indistinct, k e distance b e i i  so great : 
its sky-line was tolerably uniform, low on the horiwn, and undulating; the 
only rugged uortion bore about 0.83. Westward the Atlas rcee in black. 
ru&lf;r%ed ridges, continuom with the peak we occupied, to perhsg 
12,000 or 12,500 feet. 

"The valleys of the upper feedam of the Wd en Fys occupy an area, 
probably, not lese than 20 miles broad, and of coneiderable depth. They are 
inhabited for the m a t  part by independent tribes of Sh'lue, and we saw mauy 
hamlets with patchea of cultivation up to 7000 feet, and gulleye clothed with 
the vivid green of the walnut tree. Of foreat proper we saw none in thin or 
any other part of the range visited before or since; the Moore and Arabs 
have, no doubt, destroyed the fontsta throughout the greater part of the 
kingdom of M a m ,  and here, as eleewhere, c lump of brushwood and 
isolated stumpti-chiefly of oak, callitrig juniper, carob, and ash--often of 
considerable diameter, are all that remain of primmval woods. A ragged belt 
of atarved d s  marks the limit of the former foreets, occupying the very 
steep, and often rocky, extremities of the spurs a t  8000 to 9000 feet 
elevation. 
" Notwitbtandmg the low elevation of the snow patches, the climate would 

appear to be a very dry one. Ferns were extremely scarce, and the planta of 
1)jebel T e d  were almost uniformly the same as those we had gathered at  
similar elevations in the Reraia valley. Low prickly h e r b  and shrubs pre- 
vailed, amongst these the common wild gomeberry, a rcee, and a Berberia, 
very near the B t n a  s ea; all these occurred at  10.000 to 11,000 feet 
elevation. The only pE at all recalling our Alpine Flora that we found 
above 9000 feet was a small Lhba, iike D. aiwi& (a sub-alpine European 
species). Thia all but identity of vegetation with that of the mountains pre- 
viously ascended quite disappointed me, for the geological structure and 
contour of Djebel Tezah were wholly different : thoee were rugged limeatonen, 
porphyries, and granites; thin of far smoother slopes of ~chiatoae slates with 
intruded boeses of red rphyry. The weather beiig very fine I found a few 
more insects, and a beeg or two for Mr. &tea under the stones, near the top, 
but only after diligent near-. 
'' We descended steeply and by different rout* m as to lorn no chance of 

adding to our collectione, but to little purpose ; and though a few more speoiea 
might, at a later season, be added to the Flora of tbem lofty region4 I am 
forced to conclude that they are the moat barren of their height and f i t ion 
that I ever visited; even mmsw and lichens were extremely poor and rare, 
compared with what other alpine and sub-alpine regions present: the only 
ferns are those of dry climates, and the plants typical of the re 'on are for the 
m o t  p r t  isolated rnemben of large and wide1 J dktribotef genera One 
instance is as good aa a hundred (and this one better, too), that of Sazfmga, 
of which m many fine rpecies occur in the Mediterranean region. Of it  me 
found but three in the whole Atlas, and all sparsely. Two are universally 
distributed European (and English) epeciea, 6. tn'dacylitcs and S. granhta, 
and the third, S. gldnd$mz, is a native of Spain. The comparative rarity of 
succulent plants, which abound in Southern Europe, Madeira, and the 
Canaritm, k equally remarkable; and we have not found any of the mom 
peculiar genera of the Chary Island Flora, not even the dragon @ which 
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extends to the Cape de Verd Islands. Much, or all is, no doubt, due to the 
abnormal coolness of the Maroccan climate, and the sudden transitions from 
wet to dry to which the Atlas is exposed. 

In  respect of temperatu~w, we found M a m o  to be far cooler at this season 
than Spain, Italy, or Algeria; due partly to the great elevation of the central 
mountain maaaes, but far more to the prevalent northerly winds that blow 
perennially along the whole wast, and the current of cold water, alm from 
the northward, that sets along it. The thermometer, s t  from 1000 to 3000 
feet on the plains near the hills, in May rarely roee above TO0, and the  
nights wcre very cool. Then with respect to the climate of the Atlw itself, 
i t  must be powerfully affected by the violent mow-storms and humcanes 
with hail, that infest it  during a p t e r  part of the year ; for, to whatever 
causes the precipitation of snow and hail are proximately doe, these are 
most prevalent over the Atlas chain, and areconnected with the sharp m n t m t  
between the ementially northern and cool climatelof the countries facing its 
north and west flanks, and the essentially dry, hot, and Sahanan climate of 
the countries facing its south and east flanks, giving nee to frequent and 
wdden atmospheric disturbances. 

I t  follows that the Atlaa should be often clonded, and we found this to be 
the case throughout our journey. For days together we never saw their 
crests; and, indeed, from our arrival a t  Mogadore, 26th May, till leaving 
the country on the 6th June, we so rarely saw the mountains, that we were 
wholly unable to h y  down, even approximately, either the position of those 
we had ascended, or the direction and extent of the successive ranges, they 
having heen so frequently and continuously obscured either by clouds of 
humidity or by an impenetrable haze. 

&'Low as is the latitude of Marocco its vegetation shows that the h'orth 
Atlantic determines its climate, favouring the dispersion of northern t y p  up 
to the t o p  of the Atlas, and forbidding the ontrance of the southern forms, 
that elsewhere prevail in similar latitudes (in Egypt, Arabia, and N. India), 
and some of which reappear even in the heated phi- and valleys of Spain, 
seven or eight degreea further north. Until, however, we know something of 
the climate and productions of the Sow Valley to the south of this rt of the 
Atlas, and of the desert country on ita -tern flanks (tow& Taget, h.). 
i t  is vain to speculate further. Into those countriea no Christian, known as 
such, can set foot except at the peril of his life, and with the certainty of 
instant expulsion. The few planta that have been brought thence, or noted 
there, are chiefly tropical and desert types. 

From Amsmiz we continued along the bnse of the Atlas, through the 
provinces of Mzouda and Duenna, to that of Siksawa, when we hoped again 
to have ascended to the csntral ridges, but were defeated in our object through 
the treachery of the ca tain of our guard, conjointly with the hoetility of the 
l e ikhof  the valley, w80 we further found in open and actual hostilities with a 
neighbouring village; to the alarm of our valiant soldiers, who would fain 
have run away. We, however, made mme minor ascents, and obtained a 
general idea of the chaxncter of the chain in this longitude (about 8 O  w.), 
where there is another b m d  de ression, through which the road nins fmnl 
Mamco to Tarodant, in the Soushlley,-aplace once of immense wmmenial 
importance, aud still one of great resort. 

"From S i h w a  we went on to the next province of Imtouos, which we 
found at open war with thnt next to the westward of EIa'ha, wgich extends 
to Mogadore. 'l'he Governor of Imtouga had orders to let us visit the snows 
of his province, and from his known friendlinm to the English would, no 
doubt, have done so, but the mountain tribes were up in arms, and he dared 
not send his own troop amongst them. At the same time we received 
instructions from our excellent friend Mr. Carstensen, the Vice-Consul a t  
Mopdore, on no account to enter Imtouga, for that a levy en m s s e  was 



ADDITIONAL NOTICES. 221 

called out in Ha'ha; but to turn north and meet him at  Shedma, and m 
return to Mogadore. We were, however, in Imtou,p, and so pushed on and 
through it, shying a night at the Governor's castle, after a grand battle had 
been fought and a good many killed on both sides. The Imtouga people 
claimed the victory, of course ; and we saw 24 prisoners being driven in and 
cruelly maltreated-probably innocent villagem, seized to give &&t to the 
return of the victorious troops. 

"Thence we went northward to Shedma, the province east of Mogadore, and 
thence north again to the Djebel Hadid (Iron Mountains), which we ascended; 
finally we turned muth to Mogadore, arriving on the 3rd of June. 

" AB there was no boat for the northward for some days, we hoped to have 
got a guarcl and made our way southward into Ha'ha; but the whole country 
was in arms. The people, who are all Sh'lus, had risen *inst the 
Governor-a cruel and despotic barbarian-and attempted to depose him, and 
the war with Imtouga progressing all the while. Bauds of robbers began to 
infest the country, and camels were stolen, and murders werecommitted under 
the very walls of Moplore. 

"Thus ended our little excursion. My collections are all safe here, and 
will, I hope, elucidate the Flora of a hitherto almost unknown region. My 
Herbarium is largely indebted to Ball's activity, keen sight, and admirable 
knowledge of the Euro and especially the Mediterranean Flora. I think 
I never met his e q u a E  a plant-hunter; he also h u  taken most of the 
altitudes (all, indeed, since Mr. Maw left) with an aneroid of Secretan's, 
checked in the Reraia valley by a good boiling-point apparatus and comparison 
with observations taken by Carstensen at  Mogadore. 

"I have said little about the people of thia barbarous country. Of theee, tbe 
Moors and Arabs are vile beyond a proverb: the Sh'lus would, if well 
governed, be a fine people, and would rapidly improve and take to commerce ; 
meanwhile they are very poor, grievously oppressed, suepicious, diatrustful, 
and bigotedly opposed to Christians aa such. Both Moors and Sh'iue are often 
crossed with Negro blood, and by one another, m that it  in difficult to distin- 
guish them, though the Sh'lue usually wear a dark brown, or black, cloak, the 
Jellabya (or burnous of other Arab countries), with a curious transverse elliptic 
area of bright colours at  the back above the calvea of the leg. The Jews are 
a far superior people to the Moors, amongst whom they mix freely, and enjoy 
various privileges, despite their being cursed and despised. In fact they 
enjoy great immunity from oppression compared with what both the Moom 
and Sh'lus experience. In wnr time, however, they suffer frightfully; having 
most to lose, and no power of combination for wlf- rotection. Were the Jews 
replaced by English, the whole country would be %uglish in a week. 

"The Government is dspotic, cruel, and wrong-headed in every sense; 
from the Sultan to the loweat soldier all are paid by squeezing those in their 
power. Marocco itself ia more than half ruinous, and its ]"isom loaded ; the 
~mpulatiou of the whole kingdom is diminishing; and what with droughts, 
locusta, cholera, and prohibitory edicta of the most arbitrary description, the 
interior is on the brink of ruin ; and but that two-thirds of the kingdom is 
independent of the Snltan's authority, being held by able mountain chiefs who 
defy his power to tax or interfere with them, and that the European mer- 
chants maintain the coast trade, and the Consuls keep the Sultan's emissaries 
in check, Marocco would present a scene of the wildest dieorder. 

" Ever dear Sir Roderick, 
"Most sincerely yours, 

" J. D. HOOXER" 
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3. Radta of the Ezaminatione of 1871 for tb Prize Medub of& by 
the Royal Geogmphical Society to the pnpnm'pal Public S c U  of tk 
United Kingdom ; Report of the l h m i n e r e  for 1871 ; and Programme 
for 1872. 

LIST OF SCHOOLB INVITED TO COMPETE IN 1851. 
English &hods.-St. Peter's College, Radley, Abingdon ; Ednard's 

School, Birmin ham ; Brighton College ; Cathedral Grammar School Chester ; P Cheltenham Co lege; Clifton College; Dulwich College ; Eton Cdllege ; Hailey- 
bury College ; Harrow; Hurstpierpoint ; Liverpool College ; Liverpool Insti- 
tute ; London,-Charter H o w  ; Christ's Hospital; City of London School; 
King's College School ; St. Paul's; University College School ; Westminster 
School ; Royal Naval School, New Cross;-Manchester School ; Marlbomgh 
College ; Univemity School, Nottingham ; Repton ; Rossall ; Rugby ; King's 
School, Sherborne ; Shoreham ; Shrewsbury ; Uppingham School ; WeE 
lin n College ; Winchester School. 

g t c h  &hook.-Aberdeen Grammar School; Edinburgh Academy ; Edin- 
burgh High School ; Glasgow High School. 

Iriah Scnoo1s.-Royal Academical Institute, Belfaat ; D u n p n o n  Royal 
School ; Ennis College ; Portora Royal School, Enniekillen ; Foyle College, 
Londonderry ; Rathfarnham, St. Columba's College. 
Ten of the above Schools furnished competitors, according to the following 

list, in which is entered the number of candidates in Political and Physical 
Geography from each school:- 

King Edward's School, Birmingham . . . . . .  y .... mliuaL 0 
Clifton College, Clifton . . . . . . . . . . . .  3 .... 2 
Liverpool College . . . . . . . . . . . . . .  4 .... 1 
Liverpool Institute . . . . . . . . . . . . . .  1 .... 0 
City of London School . . . . . . . . . . . .  B .... 0 . 
Dulwich College . . . . . . . . . . . .  1 .... 0 
University &hml, ~kttingham . . . . . . . .  0 .... 1 
Rosssll School, Fleetwood . . . . . . . . . .  3 .... 2 
Kirrg's School, Sherborne . . . . . . . . . .  4 .... 0 
Uppinghtun School . . . . . . . . . . . . . .  1 .... 1 - - 

BP 7 

l'he Examiners appointed by the Council for 1871 were Dr. W. B. Carpenter, 
X.D., F.R.B., Registrar of the University of London, for Physical, and C. H. 
Peamn, Esq., X.A., Fellow of Oriel College, Oxford, and Lednrer on History 
in Trinity College, Cambridge, for Political Geography ; the ppers  set by these 
gentlemen were as below. The examinations were held at  the various schools, 
on the 27th of March, and the resultg were announced at the Anniversary 
Meeting of the Society on the 22nd of May. 

PHPSICAL GEOGRAPHY. 
No. 1 EXAX~ATION PAPEB, 1871. 

[N.B. Credit will not be given for Anauma to more than wm of the Questions 
in  the First Section, and EIGHT in the Geeond.1 

1. What are the distanca in geographical miles measured in a direct line, be- 
tween (a) Dublin and Const;mtinople. @) ~ c k i n  and Calcutta, (c) Quito and 

-. -- -- 

Of these, two were withdrawn through illness or other causes:+ne belonging ta 
R 6 d l  School. md one to King's School, Sherbome ; leaving the numbers actually wm- 
yeting, eighteen in Physical, and wren in Political Geography. 
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Rio Janeiro? Represent in section the great featured of the country travemed 
by each of these lures. 

2. An Arc of Parallel has been measured in N. lat. 540 between Valentia and the 
Ural Mountains. What is the length of this arc in degrees of longitude and 
in geographical miles? Mention six places of im rtance which lie in or near 
its line, ving their respective distances horn ei& end of it. 

3. I t  is said &t On the British Empire the u. never sets." Show how this i s  
thecase ; and state what is the local time in the upital of every principal British 
colony and dependency, when it is noon at Greenwich. 

4. What is the mean elevation above the Sea-level of the following Continents :- 
Europe. Asia, North America, South America? Account for the fact that 
the level of the sea is 515 feet higher a t  Kurrachee (at the mouth of the 
Indos) than it is at Cape Cornorin. 

5. Specif the principal Mountain-system of Eumpe and Asia, stating the r a n p  
and Zrection of each, the side of ita steepest slope. and the height of ~ t s  - .  
loftiest summit. 

- 
6. What are-the principal arem in which the level of the Laod is blow that of 

the Sea? Describe the bonndarim of each, and state ita m t m  amount 
of depression, with that of any inland sea or lake it may inc1;de. 

a - m ~ p h y .  
7. What roportion does the total area of the known Land of the globe bear to 

that of the Sea? Supposing the globe be so divided into two hemispheres. 
that one contains the -'mum and the other the minimum of land, what land 
will each hemisphere include, and where will ita Pole lie? 

8. What is the mean elevation of the line of Pe  ual Snow under the Equator, 
and on the principl mountain-chains of eachTmisphere? 

9. Specify the principal V h i c  Areas, and name the chief active volcanoes 
in each. 

10. Give a general account of Coml Formatim, dirrtinguishiing their four kinds, 
and mentioning examples of each. 

11. What eircnmatances indicate that in the Pacific and Indian oceans them are 
A r w  of Elevation and A m  of S u b k e ?  What are the principal inlands 
inclnded in each ? 

12. What is meant by a D e b ?  On what conditiom doen ita formation depend 
What are the principal deltaa now in pro- 2 

13. What is meant hy the Variation of ths Compuua? What differences in it are 
observable (a) at different parts of the Earth's s w h ,  and @) in the same . . 
h e  at diffeient times. - 

14. &hat is the cause of TiJu? What do you mean by vping and ma tides P 
m i s  part of the w w e r  may be illnetrated by diagrams.] Mention ccalities 
in whcch tidal changes am nbrt and least conipicnwe. 

- 

15. Describe the direction and extent of the rincipd Oosanw Cumtr. 
16. What are !&ads Win& and M-? %here do they mpectively p-I? - - - - 

How are they aewunted for? 
17. Show how the slope of a lofty mountain between the Tro i a  prenents an 

epitome of the %a (or collective Vegetation) of a hembp1ere Into how 
many distinct floral zones may i t  be divldd ? 

18. What are the chief iaritiea of the Fauna or collective Animal life *) of  
the Indian Archipe ago; and by what Racer o Man are itll principal inlands 
peopled ? 

P"' I 
No. 2 E-ATION PAPER, 1871. 

V.B. Credit will not be givm for Anawera to more than E I Q ~  of the Quationr 
in this Pnper.] 

1. Describe the Mmtain-sptems of the western portion of British North Ameria, 
specifyiig the heighb of their principal peaks and passes. 

It is crpcetcd thst mention rhoold be mnde of the most remarkable land AnirmL 
ofeony kind, and of what is rpeeinlly noteworthy in their-Geographical distribution. 
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2. What systems of Stratified Roeks more ancient than the Silurian are found in 
Canada ; where do they occur, and what are their equivalents in E m p e  ? 

3. What large lakes lie wholly, and what partially, within British North America? 
Describe the position of each, and state, approximately, its area, its height 
above the --level the principal streams it receives. and its mode of commn- 
nication (direct or indirect) with the sea 

4. Describe the whole course of the stream of which the lower part is known as 
the River St. Lawrence, and mention the chief tributaries it receives. 

5. Draw a map of Hudson's Bay, with its northern outlets, as far as the Arctic - ~ 

Circle. 
6. Describe the whole course of the streams of which the lower parts are known 

respectively as the Nelson R i e r  and the Frazer River. 
7. What are the principal differences between the climate of Canada and that of 

Great Britain? How do you account for those differences? 
8. What arc! the moat important Mineral products of British North America, and 

where do they respectively oocur ? 
9. Describe the position. area, and physical feat- of Newfoundland ; compare 

its cliite wlth that of England and of Canada, and mention the chief cir- 
cumstances that modify it. What are the chief products of the Fisheries in 
its nei hbourhood ? 

10. What $egetable products, either wild or cnltivated, are most abundantly fur- 
&bed by British North America? How are these conveyed to harbours 
of export? 

11. What are the principal native Mammals and Birds of British North America ? 
Where do they s e v e d y  abound ? What articles of value to Man do they 
respectively furnish ? 

11. Describe the two principal native Races of Man that are found in British North 
America, specify the parts of the country occupied by each. and mention in- 
dications of their community of origin, and of their relationship to Asiatic 
races. 

POLITICAL GEOGRAPHY. 
No. 1 EXAMINATIOX PAPER, 1871. 

Qemral. 
[Truelve of the Questions set are to be answered, and t1re Student must try 

to  a m w  some in each of the Classes distinguished by the lettera A, B, C, 
and D.] 

A 1. Give the latitude and lon 'tude of Rome, New York, Constantinople, Algiers. 
Melbourne, Bombay, a n f ~ a n t o n .  

A 2. Give the distance in geographical miles between Parie and Berlin, and say 
what p l am of importance lie between them. 

A 3. What was the old sea-route between London and Melbourne in Australia, for 
vesseb rounding the Cape of Good Hope, and why has it been changed? 

A 4. If  a Rnssian army were to attempt the wnquest of India, what route wonld 
it be like1 to follow? what places of importance would lie on its way? and 
what wo& be the distance between the nearest point in Russian temtory 
to the nearest point in British India? 

A 5. Give the relative areas of France, North Germany, Great Britain and 
Ireland, and Spain ; of Sicily, Iceland, Ireland, Cuba, and Borneo. 

A 6. Compare the courses of the Nile, Rhine, Danube. Volga, and Miiissippi; 
@in! the len@ of the rivers respectively, and the distance, in a stra$ht 
lme, rom the source of each to its outflow, and stating for how many mdes 
each is navi ble. 

B 7. What were g e  limits of the &man Empire at  the time of ita greaterr 
extent ? 

B 3. Compare the possessions of England and F m c e  in 1350. 1560. and I7C4. 
B 9. What were the Spanish dominlom at the time of their greatest extent? 
5 10. Draw a map showing the territories that were subject to the Swedish Crown 
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at the time when Gustavns Adolphns enpaged in the Thirty Ymm' War ;  
o r  a map of Italy in 1850, showing between what different powem i t  w.s 
divided. 

B 11. What were the dominions of Prussia in 1739 and 1816 respectively ? 
C If. What caueea have made Tyre, Carthage. Alexandria, Venice, Antwerp, 

Ifindon, and New York. gwat commercial centres ? 
C 13. What routes does commerce between C h i a  and India follow at  present, m d  

what new ones may be opened up? 
C 11. What are the advanta es and disadmntages of the routes to Canton hv the 

Suez Canal, by 9an %rancisco, by C a p  Horn, and by the C a p  of Good 
Hope respectively ? 

D 15. What natural circumstances mainly determine the density of population in 
a countrg, or contribute to the civilisation of its people? Is there any differ- 
ence in t ese mpects  between ancient and modern t i m ~  ? Give illustmtions. 

D .  16. What has been the influence of the principal mountain chains of Europe on 
olirical boundaries 9 

D 17. !s there any country that could furn ih  itself within its ownbnundaries.and 
without trade or cnlonies, with salt, r u p r ,  tea, coffee, wine. wool, cotton, 
coal, copper. quicksilver. iron, gold, sulphur, and nitre? If you kllow of 
none that altogether fulfil these requirements, mention anch an most nearly 
do so. 

D 18. What are the geographic4 muons b r  the different developmentn of 
England, Scotland, and Ireland ? 

No. 2 EXAMINATION PAPER, 1871. 
Bpscial. 

[Eight of the Questions set are to be answered.] 
1. Give a map of the British dominions in North America 
2. In what order, and by whom, were the different territories discovered? 
3. What Indian tribes iuhabited the present Dominion of Canada wheu it WIW fimt 

explored in the 16th century, aud what parts did they severally occupy ? 
4 How far was the policy of Frauce in North America, down to 1763, determined 

hy the character of the couutry, and by that of French coloniqation? 
5. What are the boundaries and chief towns of historical interest in Nova Bcotia? 

How fsr does it correspond to the ancient Acadia? 
6. At what periods did we acquire oar different territories ? Give the boundaries 

in eachinatance: and say if any differences in the populations of the respective 
district# are due to the manner of acquisition. 

7. For what military events are the Bay of Gasp6, Quebec, Montreal, Michili- 
mnckinac, Queenstown, Toronto, St. Enstache, and Eiavy Island, severally 
famous ? 

8. What were the territories lately ceded by the Hudson's Bay Company 7 What 
will be the probable consequences of their annexation to Canada? 

9. Why has a large party in the Province of Nova Scotia opposed the plan of in- 
mrporation with Cauada, rurd what are the geographical difficulties in the way 
of carrying out a complete anion? 

10. I11 choosing a capital for Canada, what were the severnl reasons for Quebec, 
Montreal, Toronto, and Ottawa; and which Wan actually chosen ? 

1 I .  What will be the probable line of communication between Quebec and Victoria ? 
What is the distance between thew two cities, and what towns of importance 
lie on the route? 

12. Compare the natural resonroes of the British dominion with thoce of countries 
in corresponding lat i tuds in Europe and Asia. 

The following are the names of the succeas~ul competitors :- 

PHYSICAL GEOGRAPHP. 
Aga 

Oald Head .. DANIEL MCALIBTEB .. .. Iti .. Liacrpoot Indftuie. 
md.1 . . WM. G E B ~ ~ O X  COLLIN~WOOD 16 . . fi~w Cd*. 
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Honourably Mmtioned. 
Am. 

ROBERT ALEX. LUNDIE . . 15 . . Livt)~001 College. 
LIAX NAPIER SRAW .. 17 .. King Edward'* S., Birmingham. 

WILLIAX CLARK HUDSON .. 16 .. Litmpoo2 C a g e .  
FREDERICK J . BECXLEI[ . . 18 . . Ij ing.8 &hool, L+hedmne. 
Taumas DI~NEY . . . . . . 17 . . H o ~ a l 1  School. 

Eqwl {w ILL1 A X  PRNE~T EVILL .. I8 . . cl@Of& &!kp% 
H~BATIO R P. BROWN .. 17 .. Cliflon CoUege. 

WDFOBDE B. F ~ o o ~ s  . . 17 .. Clifion Conego. 

POLITICAL GEOGRAPHY. 

Honourably Mntioned. 
A g a  

FRAR. M o ~ ~ a o r m s  SPA- . . 17) .. R m l l  &hod 

J. R. HEATH . . . . . . . . 18 . . Cliflon College. 
I )onc~as  SAUWL B~NTPLOWER 17) . . Rossall School. 
ARTHUR HAWLL .. .. .. 17 .. Upprpprngkarn School. 

REPORTS OF THE EXAllIKERS FOR 1871. 

1.-PHYBICAL GEOGRAPHY. 
To the Council of the Royal Geographical Soeiety. 
GENTLEMEN, 

I have the honour to report that the number of Pa rs submitted to m e  
in Physical Geoggnphy is eighteen ;-that the names of tffa two highest Can- 
didates are :- 

I. Qold Pedal .. DANIEL M c A I . I ~ R .  
8. B r o w  Mdd.. WILLIAH ~ E R B ~ ~ O M  COL?.INOWOO~. 

And that the following are worthy of honorirnble mention :- 

Equal { THO MA^ DI~NXY. WILLIAH ERNEST EVILL. 
H ~ R A T I ~  R. F. BROWN. 

IJI.OIIDE B. FFOOKB. 
AS in last year's Examination, the proportion of good ppera  in the apecia1 

eubject is FeRter than in the g e n e d  subject. I t  is obvion~ that there are 
certain great features in the physical geography of British North Americn, 
which would a l m o ~ t  necessarily form a principal part of the topica of the  
Examination; and these have in genernl been very fairly mastered. I have 
not thought i t  right, however, to malie honoiirahle mer~tion of m y  candidnta 
who has not also acquitted himself well in the Genernl paper. The remark8 
of the Examiner on the character of the answers last year seem to have kept 
away many ill-prepred candidates. There are only two who show an absoluta 
deficiency in the knowledge required. 
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The Council may have observed that certain ueationa were set in the 
General paper beyond the range of ordinary bmk%nowledge; and msy be 
intereeted in larniug the result. 

Question 2 was attempted by only thra candidah ; and only one answered 
it with an approach to accuracy. 

Question 8 was atte~npted by only four candidaten; and only une answered 
it tolerably. 

The m u d  part of Queation 4, which waa set M a "rider" to the first, was 
not answered correctly by any candidate. Not one seems to have had an idea 
of the northerly attraction exerted by the elevated land of Aria, which the 
form of the question waa intended to suggeet. 

Question 11 was only attempted by otde candidate, although Question 10 was 
very well answered by several. Considering the geulog~cal importance of the 
doctrine based by Mr. Darwin on hia study of Coral Formations, its ueglect is 
to be regretted. 

Question 18 wes attempted by j ive candidates, and waa fairly anewered by 
thrfe. 

I may mention aa a reason for putting these qneetions, that the limitation 
desired by the Council in the number to be answered iu each division of tho 
paper, ste~ned to suggemt that an opportunity should be given to candidates 
whose studiw have extended beyond the ordinary T e x t b k q  to display their 
pruficieucy . 

WILLIAM R. CABPENTER, 
April l i t h ,  1871. Emniner in Phyrical Geoyraphy. . 

11.-POLITICAL GEOGRAPHY. 

GE~TLELIEN, Trinity College, Cambridge. April 27th, 1871. 
I have already sent ina list of the marks got by the different candidates for 

the Medals of the Royal Geographical Society. HWBEN is much ahead of any 
of his competitors, and hau written very business-like ppers. ARKLE has 
done very eveu work; and SPABKS, who appears to have some preonal know- 
ledge of parts of Britkh lYorth America, haa written very fully on that 
suhject; and might, I think, have stood slightly higher than he does, if he 
had abstained from introducing irrelevant matter. The candidates, with one 
exception, ueem to have prepared tbemsctlves carefully. The map, however, 
are in no case quite aa neat aa tbey ought to be. 

Every question iu the two papers has been attempted by some one. In the 
first paper, the questions worst answered were those t h t  required some 
thought, as, for instance, the four marked D, and the one or two that demanded 
very exact knowledge, such aa A 1. In the aecond paper, the differencen 
between man and man were very great ; but, as a rule, the caudidatea had 
taken very little p ins  to study the history of the varioue province& 

I am dispxed to think that the objects of the Society would be more corn- 
pletely attained, if a list of books that would be found useful were given when 
the subjects for examination are wt. I am aware that it  is extremely dificult 
to reco~umeud good textbooks, or perhap andesirable to cunfiue the reader to 
one or two. But I think these objections are overbalanced by the fact that 
the President and Council are much more com tent to indicate good sources 
of information than the teachem or relatives w c m  the boys mutt commonly 
consult. Nor would it, I think, be necessary to restrict the candidaten to the 
use of particular textbooks. It must ol'ten be possible to indicate several 
that treat of the same bubject. 

CHABLES B. ~ W N ,  

h m i n e r  in  Polilioal Geography. 
. -- - -. -- .- - - 

Y 2 
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P R O G R A H M E  F O R  1872 .  
Tm Council of the Society have satisfaction in repeating the offer of PriGe 
Medab for the ensuing year, and have invited the following Public Schools to 
take part in the competition :- 

LIST OF SCHOOLB INVITED TO COYPETE IN 1872. 
English &hmls.--St. Peter's College, Radley, Abingdon ; King Edwardb 

School, Birmingham ; Brighton College ; Cathedral Grammar School, Chester ; 
Cheltenham College ; Clifton College ; Dulwich College ; Eton College ; 
Haileybury College; Harrow ; Hurstpierpoint; Liverpool College ; Liverpool 
Institute ; London,-Chartar House ; Christ's Hospital ; City of London 
School ; King's College School ; St. Paul's ; University College School ; West- 
minster School ; Royal Naval School, New Crass ;-Manchester School; 
Marlborough College ; University School, Nottingham ; Repton ; Roesall ; 
Rugby ; King's School, Sherborne ; Shoreham ; Shrewsbury ; Stonyhurst 
College, Blackburn ; Uppingham hhool ; Wellington College ; Winchester 
Gchool. 

Swtch Schods.-Aberdeen Grammar School; Edinburgh Academy, Edin- 
burgh High School ; Glasgow High School. 

Iriah Scb&.-Hoyal Academical Institute, Belfast ; Dunpnnon Royal 
School ; Ennis College ; Portora Royal School, Enniekillen ; Foy le College, 
Londonderry ; Rathfamham, St. Columba's College. 

Syllabus of EPrrminatwM for thc Prize Herials of the ROYAL GEOQR~PHICAL 
SOCIETY in 1872. 

EXAM~ATION IN PHYSICAL GILWRAPHY. 
This Examination will take place simultaneously at the severel invited 

Schoole, according to printed regulations (which will be forwarded in due 
time), on the fourth Monday in March, 1872, and will consist of two papers 
of three hours each ; the one to be annwered between 9 and 12 A.M., aud the 
other between2aud5 P.M. 

No. 1 &amination Paper will consist of questions on the following 
sul~jecta :- 

A. Conjigurath # the Earth, as learnt by careful study of a globe. 
What are the distances, speaking roughly, between such remote places I I ~  may 
be specified? What places of importance lie on the direct lines between 
them. aud what is the section along each? What are the relative size, 
elevation, kc., speaking roughly, of such well-known dietriets, mountainti, 
and rivera, as may be specified? 

B. General Physieal Geography.-Diskibution of land end sea, forests, 
plateaux, glaciers, volcanoes, man, animals, planta and minerale, climetea and 
seasons, oceanic, meteorological and magnetic phenomena 

*,* Extra marks will be allowed for sketches, but only so far a~ they are 
effective illustrations of what cannot otherwise be e~aily exppeased. NO 
markn will be given for neatness of execution, apart from accuracy. 

No. 2 h i W i o n  Paper will wnsint wholly of questions on a 8pecid 
subject. 

The speoial subject appointed for 1872 is- 
The P h y s W  Geography of South America and the adjacent Islands, 

Trinidad, Galapagos, Eblklund Islands, and Tierra del Fuyo. 

EXAHINAT~ON IN POLITICAL GEOOBAPHY. 
This Exemination will take place simultaneounly at  the several invited 

Schools, a t  the same h o w  and under precisely the same regulations as those 
in Physical Geography. 



ADDITIONAL NOTICES. 229 

No. 1 Emminatioh P ~ p e r  will consist of questions on the following 
subjects :- 

A. Descriptive Geography.-Explanation of latitude and longitude. What  
am the distances in geographical miles, speaking roughly, and as learnt by the 
careful study of a globe, between such remote places as may be specified? 
What places of importance lie on the direct line between them? What is the 
relative size, speaking roughly, of such well-known countries, mountains, and 
rivers, OR may be specified ? 

B. Historicul Geography.-Embracing (1) the boundaries of states and 
empires a t  different historical periods ; (2) the chief lines of commerce, ancient 
and modern; (3) the infiuence of geographical features and conditions upon 
the distribution of races and political history of mankind. 

KO. 2 Examitration Paper will consist wholly of questions on a special 
suhject. 

The special subject appointed for 1872 is- 
Geography o j  South America and  the adjacent Idands, Trinidad, Gala- 

pagos, Fulkland Islands, and  Ticrra del Fuego. 

*,* Extra marks will be allowed for m a p  and nkctchea, but only so far as 
they are effective illustrations of what cannot otherwise be easily expressed. 
No nlarks will be given for neatness of execution, apart from accuracy. 

The following booka contain much information regarding the various coun- 
tries of South America :- 

*Humboldt's ' Pernonal Narrative! (English translation.) London. Bohn. 
1651. 3 vols.. 158. 

*Humboldt's ' Views of Nature.' London. Bohn. 1850. 1 vol.. 5s. 
Dalton's ' History of British G~iiana'  Long~nal~s. 1855. 2 vols., 32s. 
De Vertenil's 'Trinidad. London. Ward and Lock. 1858. 1 vol., 218. 

*Bates's 'Naturalist on the Amazons.' London. Murray. 1864. 1 vol., 12s. 
Cardner's 'Tmvels in the Interior of Brazil.' London. Reeve. 1846. 

1 vol., 12s. 
Fletcher and Kidder's 'Brazil and the Brazilians.' 6th Ed. London. 

Sampso~~ Low and Co. 1 vol., 18s. - 
Markham's 'Travels in Per11,' &c. London. Murray. 186:. 1 vol., 16s. 
Page's ' La Plata: Argentiue Confederation aud Paraguay. New York. 

Harper. 1 vol., 18s. 
'Darwin's 'Journal of Hesearches into the Natural History and Geology of 

Voyage of the Reuqle. Ian*. Morray. I vol., 98. 
Martin's Stateaman's 'Year Bwk. London. Macmillan. I vd., 108. ad. 
Mm. 5)meroille's ' Physical Geography! (La te t  edition.) London. 

Murray. 9s. 

Prince Adalbert's ' Travels in Brazil,' kc. (English translation.) London. 
Bogue. 1849. 

Von Tschudi'e 'Travels in Peru,' Stc (Euglish translation.) London. 
1847. 1 vol. 

Sir Woodbine Parish's 'Buenos Ayres and the Provinces 'of the Rio de la 
Plnta.' London. Murray. 1852. 

Weddell, H. A., ' Voyage duns le Nord de In Bolivie.' Pario, 1859. 
Demersay, L. A., 'Histoire Physique, Economique et Politique du 

Paragnay.' Paris, 1860. 

*,* Those marked with an nsterisk (*) are especially recommended, but i t  
is  to be urrderstood that no exclusive prebrence will be given to them in the 
Examination. 
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4. Copy of a Letter sent to ths VICGCHANCELWR~ of the UNIVERSITI~ nf 
OXFORD and C A M B R ~ ~ E  from Me P ~ ~ I D E I Y T  and COUNCIL of ik 
ROYAL GEOGRAPHICAL SOCIETY. 

15, Whitehnll ace, London, 
SIB, 3rd July, 1871. 

"Our attention has been directed to a scheme, initiated by the Head 
&fastera of certain public schools, which is now under the conaidemtion of the 
Universities of Oxford and of Cambridge, and which has already been 
favourably reported on by the Committees to whom it was referred in either 
University. 

" The scheme contemplates the establishment of a system of examination of 
boy% at  the ages of about 16 and 18, in all the first-gde Schools of England, 
and of reports on the general efficiency of the teaching in each school, by 
Exanliners sent from the Univemities; the boys being allowed to aelffit for 
their examination any five subjects, out of a specified liet, subject to certain 
restrictions, which it  is needless here to mention. 

"'iVe have observed with some regret that neither Physiml nor Political 
Oeography is as yet specified in t.hat list ; and we addresa you in the h o p  that 
the governing body of your University may see reason to repair the omission 
before the scheme is finally arranged ; and we beg the favour of your bringing 
this letter to their notice in a suitaLle manner. 

" We would invite your attention to the fact, that Geography baa always 
been regarded as an essential, though subordinate, element of liberal education, 
having actually been taught, with more or less success, in all our great public 
schools. This fact was recognized in the Report of the Public School Corn- 
missioners, who, however, specially recommended s more effective and metho- 
dical study of this suhject. 

" We desire also to point out that Geography will become, very shortly, a 
large and clearly defined part of education in all the Endowed Schools of 
England ; that is to say, in the very schools whose boys form the great majo- 
rity of those affected by the proposed scheme of examination. This cnusi- 
deration is so important, that we submit to you the following extract from a 
letter received by us from the Secretary to the Commissioners of the Endowed 
Schools in answer to our inquiries :- 

la ' In reply to your letter, I beg to say, that in all schemes for ~eoondary 
education the Endowed Schools Commissioners include Geography, usually 
specifying Physical and Political Geo,oraphy, among the necessary subjects of 
instruction in all departments of tho ~chool. When a school is organized in 
two departments, some knowledge of Geography, among other subjects, is, 
as a rule, required as a qualification for admission into the Upper or Senior 
Department.' 
.- -p 

The letter of the Secretary to the Commissioners of the Endowed Schools is 
as follows :- 

la Endowed khools Commission, 2, Victoria-Street, 8.1.. 
l' SIR, " 19tb,June, 1811. 

"In reply, to your letter of the 15th instant, I beg to say that, in all schemes 
for Secondwry Education, the Endowed Schools Commiasionem include Geography 
-usually specifying Physical and Political Geography--among the necessary 
subjects of iustruction in all devartments of the School. 

*.-when a School is organized in two departments, some knowledge ofgeography. 
among other subjects, is, as a rule, reauired M a sualification for admimion into 
the flpper or ~ e n i o r  ~epartment. 1; the case of Endowments connected with 
Elementary Schools, the Commissioners. if they find it necesssry to prescribe 
suhjecta of instruction at all, always name Geography M one of them; and in 
declaring Trusts for the application of the annual income of the Endowment, they 
give the Cioverning M y  a discretion of applying it, among other way& in the 



ADDITIONAL NOTICES. 23 1 

We aleo beg to remind you that Geography is one of the optional subjects 
in a11 examinations conducted by the Civil Service Commissionern, including 
t h w  prepratory to entrance into the Army, which are now undertaken by 
that department. 

" Geography is ro intimately connected with studiea already the subject of 
examination in the Universities of Oxford and Cambridge, that we feel assured 
they could not intend to exclude it from their list of optional subjects. The 
Elements of Political Geoeraohv are the moundwork of Histom. and Phvrical - - - ~ -  . 

Geography exhibits the f i ~ l d b i ~ a t u r a l  gcience. l'he most [earned of-Con- 
tinental nations express this opinion by the character of their esaminatious : 
thus, in the higher f o m  of the Prussian 'Gymnasia,'-whose system seems 
to have furnished, in some degree, the model of the scheme now before the 
Universities,-the pupils have to give one-tenth of their time to Geography, 
and have to prim a compulsory, not an optional, examination in it before they 
are allowed a certificate of fitness to enter a University.-(School Inpuiry 
Commission, I. p. 68.) 
'' The growing importance of Geographical teaching ie well shown by the 

subjects selected by candidates, who parrs the examinations of the Science and 
Art Department of the Committee of Council on Education a t  South Pen- 
singtan. There are no lees than twenty-three subjects, in any of which can- 
didates may offer themselves for examination. Now, it  appears that, in the 
year 1866, one-ninth part of the papers thus set to candidaten at their own 
option, were in Physical Geography ; while in the present year, 1871, no less 
than onequarter of the papers so asked for, out of a total of 38,000, were in 
that one subject. They were also more numerous than those on any other 
suhject. 

We would further point out the special importance of Geography to Englirh- 
men in the present age. The paession of great and widely-scattered depn- 
dencieq the unprecedented extension of our commercial interests, the iucreaned 
freedom of intercourse and closeness of connection eshbliahed by means of the 
stenni-ship and the telegraph, between our country and all parts of the world, 
the progrw of emigration binding us by ties of blood-relationship to so many 
distant communities--all these are circumrtancea which vastly enhance the 
value of geogrnphical knowledge. Greut as its utility has alwayn been, an 
acquaintance with thegrand routes which con~merce haafollowed, oris likely to 
follow-of the conditions under which civilization has ~ucceeded or is likely 
to succeed-is far more useful now than it  w ~ e  in paat times, when t h w  
traditions were established which influence the ducation of the laresent day. 

"The use of Geography in different professions has been 8o often alluded to 
in detail, that it becomes hardly necessary for us to enlarge up11 it here ; hut 
it is a subject on which we, as the executive body of the Royrl Geographical 
Society, feel ourselves justified in expressing a general opiuion, because we 
know thet among the Fellows of our Society are many of the foremost men in 
every one of the careers hy which the greatness and the varied national life of 
England are maintained. The association of such men in the purauit of Gee- 
gnrphy is evidence of the importance of that science in the education of the 
most valuable classes of English gentlemen. 

We speak of Geography, not as a barren catalogue of names and fwts, but 
as a science that ought to be taught in a liberal way, with abundant appliances 
of mnpe, models, and illustratio~is. We feel that we have earned a right to 
express nn opinion, thet Geography admits of being so tanpl~t and of being 
d e  the subject of scientific examination, by the experiencu we have gained, 

- - - - - 

provision of Map or other aids to the teaching of Physical Geopphy. It mast, 
of course, be left to the Governing Body and the Head Master, within their 
respective Departments, to drcide in what manner instruction in Geography s b l l  
be given, and how far it hall be carried. 

" I am, Sir, your obedient Servant. 
" F. G d h ,  Ell? " H. J. ROBY." 



232 ADDITIONAL NOTICES. 

through the establishment of certain Prizes by ue for exceptionally gad 
geographical attainments, among the boys of first-grcrde Schools. W e  find, 
as a matter of fact, that Geography is exceedingly well taught at some 
few large Schools, and that, unless i t  is very ill taught, i t  i s  evegwhere 
apt to become a popular subject with both masters and boys W e  also 
find that examinations in Geography are wpable of testing much  mom 
than the memory: they give evidence of clearness of apprehension and 
of power of statement, of breadth of view, and of style in composition. I t  
may be worth mentioning that, having assigned extra marks for maps and 
sketches, though only so far as they are effective illustrations of w h a t  cannot 
otherwise be w i l y  expressed, we have observed, in some cases, t h a t  this 
indirect encoura,nement to drawing has borne most satisfactory f r u i t  

We look to the Universities, not only to rescue Geography from being 
badly taught in the schools of England, but to raise i t  to an even higher 
standard than it has yet attained. I t  appears to be directly within t h e  powem 
given to them by the proposed Examination Scheme to do so. T h e y  can 
improve the quality of the examinations, they can report on efficient and 
inefficient teaching, and, in this way, stead~ly develop geographical science 
into the form most suitable for the education of boys. Then, in a school well 
furnished with appliances for geographical teaching, the mere elements, which 
all ought to know, wonld be learnt in early boyhood with trifling difficulty, 
while the more advanced knowledge which older b o p  would require, who 
elected Geography. either Physical or Political, as one of the subjects of their 
examination, would be obtained without waste of effort,and without burdening 
the memory with names to which no corresponding image existed in the 
mind. Geo,mphy so taught would appeal strongly to the imagination; it 
would be found to abound in instructive generalizations, and i t  would vastly 
increase the range of a schoolboy's interest and his materiala for alter 
reflection. 

(Signed) " H. .C Raw~rxson, President. 
" On belralj of the Counez? of the Royal Geograplticd Society." 

A copy of the foregoing was transmitted to the Vice-Chancellors of the 
Universities of London, Edinburgh, Glasgow, Aberdeen, and St. Andrew's ; 
to the Provost of Dublin University; to the Vice-Chancellor of the Queen's 
University, Dublin; to the very Rev. the Warden of Durham University; 
to the Principal of Owens College, Mancliester, and to the President of the 
Birmingham and Midland Institute, Birmingham, accompanied by the following 
letter :- 

LC SIB, " 15, Whitehall Place, Londan, July 12th. 1871. 
I' We  have the honour to enclose a printed copy of a letter recently 

addressed by us to the Vic~Chancellors of the Universities of Oxford and 
Cambridge, urging that Geography should be included in the programme of 
certain examinations, whence its omission would, as i t  appears to us, be open 
to grave otljection. 

" We do so, feeling that Geography, as a subject of edueation, possesses 
higher and wider claims than are represented by that particular scheme, and 
deviling to secure for a science whose advancement we have so much a t  ha r t ,  
a proper and definite position among the optional subjects embraced in  Uni- 
versity examinations. 

'I We especially invite your attention to the concluding paraggph of the 
enclosed letter. We need hardly assure you that me should attach great value 
to the co-operation of your University in the object there indicated, aa well 
as to any suggestions which you may offer or transmit on ite behalf, with a 
view to practical action. 1 

(Signed) " H. C. RAWLIXSON, President. 
" On behalf of ths Council." I 
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THE ROYAL GEOGRAPHICAL SOCIETY. 

SESSION 1870-71. 

Twelflh Me&ing (AXNIPERSARY) 1 PA., May 2274 1871. 

SIR H. BARTLE F m E ,  K.c.B., VICE-PRESIDENT, in the Chair. 

SIR BARTLE FREEE, in taking the Chair, explained to the Meeting 
that he did so owing to the unavoidable absence, through illnew, of 
their venerated Preeident, Sir Roderick Murohieon. He also read 
the following letter from Sir Roderick :- 

' L  MY DEN~ SLB BABTLE, "16, Belgrave Square, 21st May, 1871. 
'LAs you have kindly consented to take the Chair a t  the morning Anni- 

versary Meetin of the Geographers to-morrow, I will be still more obliged to 
you if you wij kindly exp- to the Fellows, before my Addrean is read by 
Mr. Markham, how very sincerely I regret being unable to deliver it in persou. 

'LSo great is my devotion to the cause, and so deep is my regard for 
my excellent sseociatee, who have, through a long series of years, treated me 
with their entire confidence, that, pralyxed as I am, I had a few weeks ago 
almcxlt made np my mind to be carried into the room and placed in the 
Chaii to take leave of them. 

"But to this project my medical adviser entered tho most energetic objec- 
tion, saying that the exertion might bring on another seizure; and I wns 
unwillingly obliged to succumb. 

" Tboee who have only seen me in my chair or in my came e, into which 
I am carried, can have no idea of my thoroughly helpless b d y  condition, 
though, thank God, my mind has been preserved intact. As, however, 
many persons .have read in the newspapers long ago that I was rapidly 
recoverino, I wish you to impress upon my Associatea the truth. 

" S I O W ~ ~ ,  but very slowly indeed, I am recovering, and I live in the hope of 
being able during the next Session to do my duty as a Vice-President. 

"1 write these lines became I have received frequent lettern from friends 
congratulating me erroneously on my recovery ; and if such an im ression per- 
vades the body of our Society, my arsociatea would, indeed, bare Sue cause for 
surprise that I should not have made an effort to attend in person on this 
marked occasion. 

"With a renewal of my thanks for taking the Chair to inaugurate, as I 
hope, the election of Sir Henry Hawlinnon as my successor, 

"I remain, my dear Sir Bartle, 
" YOII~ ,  sincerely and obliged, 

a ROD. I. Mmtcmso~." 
T 
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The proceedings were continued by the Secretary (Mr. C. R 
Narkham) reading the clauses of the Regulations which relate to 
Anniversary Meetings, and also the Minutea of the Meeting of 1870. 

JOHN ARRO~MITH, Esq., and J. R. Smw, Esq., were then chosen 
as Sarntineers of the Ballot about to take place. 

The names of the following gentlemen were read ae having been 
elected this day Fellow of the Society :-Lieut. W. F. Butler, 
69th Regiment ; Stewart Dough, Esq. ; Henry Geo. Hollingworth, 
Esq. ; Arthur Earle, Eeq.; Elliott Marten, Esq. ( V i c e c o d  at 
Sarawak); Geo. Buckley Mathew, Esq.; Walter Powell, Eq., 
M.P. ; Pandeli Ralli, F'9q. ; John Osborne Smetham, Esq. 

The Report of the Council was then read by Mr. C. R. Markham. 
Its adoption wati proposed by Dr. G. WEBSTEB, and seconded by 
J. ARROWSMITH, Esq., and carried without dissentient voioe. 

The CEA~IUAAN then delivered the Royal Medals. The FOUHDEB'S 

MEDAL to SIR RODERICK I. M U R ~ N ,  Bart., in rewgnition of the 
eminent services he has rendered to Qeography during his long 
connection with the Society, in the course of which he has been 
asmckted with every exploring expedition for the last thirty years, 
and has further stimulated and encouraged geographical research by 
hiti Presidential addresses, fifteen in number. The PATRON'S or TIC- 
TORIA MEDAL to A. EEITH JOHNSTON, LLD., for his long-continued and 
m d u l  services in advancing Geography, aa proved by numerous 
publications of maps, and especially for his merit in carrying out 
his soheme of Physical Atlases, by which the varied phenomena of 
Physical Geography are displayed by means of Cartography. 

Major-General Sir H. C. BAWLINSON, K.c.B., received the Medal 
on behalf of Sir Roderick Mumhison. The Patron's Medal was 
received by Dr. Johnston in perm. 

The CHAIRMAN then proceeded to the dbtribution of the Prize 
Medels to the wcaesafnl competitora from the Public Sqhools. Pre- 
vioue to delivering the medals he called upon Francis Galton, Esq., 
to read to the Meeting the results of the examination of the year, 
and to introduce the prizemen for Physical Qeography. ' 

Mr. F. GALTON stated that the results of the Geographical Priee 
exanination in thb, the third year of ita institution, were not lese 
satisfacto~ than those of the two previous years. He would men- 
tion, for the sake of thorn who were unecquainted with the under- 
taking, that upwards of forty of the great publio schools were 
invited to name competitors, either in Phyeical or in Political Qeo- 
graphy ; and that examinations were conducted simultaneously in 



these two snbjedq by means of printed papem sent, with requisite 
precautiom, from the offices of this Society. The first boy in either 
subject receives the gold, and the second boy the bronze medal. 

. Our examiners were Dr. Carpenter, F.R.S., Registrar of the Uni- 
versity of London, in Phpical Geography, and Charles Pearson, 
Esq., Fellow of Oriel College, Oxford, and Lecturer in History in 
Trinity College, Cambridge, in Political Geography. Last year 
forty-three schools were invited, and ten of them named compe- 
titors, whose aggregate number waa eighteen in Physical, and 
seven in Political Qeography. The competition was as keen as in 
previomi years, though the number of competitors is smaller ; for, 
owing to the published remarks of our examiners, the head-masters 
very generally abstained, last year, from sending in the names of 
boys who had no chance of mccess. The medallists were well 
worthy of their honours; the Gold Medallist ;in Political Geo- 
graphy-Hogben-had done exceptionally good work. He was also 
glad to state that, as a matter of fact, the time spent by the pre- 
vious Gold Medalliste in their geographical pursuits, does not 
appear to have compromised their success in those purely scho- 
lastic studies which form the chief element of school and univer- 
sity education; because at least three, and, he believed, all four 
of them, had done well in those studies also: they had already 
gained open University scholarships and exhibitions, and had, there- 
fore, achieved such successes as, at their years, it waa open to them 
to obtain. The ten schools which had named competitors were :- 
King Edward's School, Birmingham ; Clifton College ; Dulwich 
College ; Liverpool College ; Liverpool Institute ; City of London 
Sohool ; University School, Nottingham ; R o d  School ; Sher- 
borne Sohool; Uppingham School : all of them very large, well 
known, and important centres of education; but it continued to 
be a subject of regret, that the older and more famous foundations 
do not as yet name candidates for our prizes. The remlta of the 
examination were aa follows :- 

k e ~ o h ~  Glum~a~w-(Examiner, Dr. W. B. C A R ~ ~ ,  F.B.~., &):- 
OoM M a ,  Daniel McAlister, Liverpool Institute ; Bronzu Medal, William 
Gershom Collingwood, Liverpool College. HmuraMy Mentioned :-Robert 
Alex. Lundie, Liverpool College, and William Napicr Shaw, King Edward's 
School, Biiingham, equal; William Clark Hudson, Liverpool College; 
Frederic J. Beckley, Khg'e School, Sherborne ; Thomas Diency, Rossall 
School, and William Ernest Evill, Clifton College, equal ; Horatio R. F. Brown, 
Clifton College, and Woodforde B. Ffooks, Clifton College, equal. 

T 2 
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POLITICAL G~oo~a~~~-(Examiner, CHARW H. PEABSON, M.A., Trinity 
College, Cambridge) : - Gold illedal, George Hogben, University School, 
Nottingham ; Bronze Medal, Richard Naylor Arkle, Liverpool College. 
H o n o u d y  Mentioned :-Fras. Monkhouse Sparkn, Roasall School ; J. B. 
Heath, Clifton College; Douglas Samuel Bontfiower, Rossall School; Arthur 
Hsssall, Uppingham School. 

The Hon. G. C. BRODRIC~, at the invitation of the Chairman, 
introduced the prizemen for Political Geography. In doing so he 
eaid that these prizes were inetituted two years and a half ago, 
mainly with a view to promote geographical education in our great 
schools, but not without the hope that, among those who competed 
for them, there might here and there be awakened the ambition to 
become a geographical discoverer. It waa manifestly premature 

. to say how far the latter object was likely to be attained; but with 
regard to the former the Society had, on the whole, reason to be 
satisfied with the results. They had secured the services of nMe 
examinere, and in every case the successful candidates had produced 
really good work. On the other hand, i t  was a subject of regret 
that the competition had not been 'so wide as had been hoped, and 
particularly that the greatest and most ancient foundations had 
hitherto held aloof. I t  must, however, be remembered that 'the 
principal duty of the great schools wae to prepare for the Uni- 
versities, and for the public services, both civil and military, and, 
therefore the Society must mainly look to the effeot of preesing their 
claims upon the examining bodies. If these became impressed with 
a sense of the importance of geographical knowledge, the schools 
would prepare their boys for success in the examinations they would 
have to undergo. I t  was encouraging to know that a thorough 
and methodical study of geography was expredy recommended 
by the Public School Commissioners to the great schools. On 
the other hand, conaidering the intimate connection of political 
geography with history, and of physical geography with the natural 
sciences, and considering, too, the great mccesa of men like Dr. 
Keith Johnston in popularising physical and political geography, it 
wes a little discouraging that, in spite of thh reoommendation, 
it should still be necessary to claim for geogrephy a definite place 
in our higher eduoation. Why, the Father of History was a h  
the Father of Geography, and no man couM master the wnrke 
of Herodotns without acquiring an extensive and valuable know- 
ledge of the geography of the old world. I t  was, however, far 
more eeeentjd to an Englishman of the present day to be acquainted 
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with those parta of the world which had been explored, than it was 
to an ancient Greek in the time of Herodotus. He, therefore, had 
entire faith in the mundneee and ultimate success of the objects to 
promote which these prizes were instituted, and he believed that 
these examinations would have a very sensible effect in promoting 
among young Englishmen the study of a branch of knowledge eo 
ancient, tk progreeeive, so rich in historical and scientific intereet, 
and m essential a part of education for the citizens of a nation 
whose commerce is apread over every sea, and whose language is 
spoken in every great city of the habitable world. 

The Prize of 51., annually granted to the successful competitor in 
the Geographical Examinations conducted by the Society of Arb, 
waa then presented ; Mr. Critchett, chief of the Educational U e p ~ e  
ment of the Society, attending on behalf of the prizeman, Mr. John 
Armstrong. 

Having presented the medals, the Chairman said it was a matter 
of regret that some of the echolars from the older public schools 
had not yet come forward to challenge the lead which had been 
taken by schools connected with the great centres of commercial 
and manufacturing proeperity, the soholm of which he trueted 
would in mme future time emulate the glories of the learned men 
of Genoe, and Tuscany, and Venice in the middle ages. He was 
glad, however, to believe that there was a prospect of the great old 
publio schools coming forward to maintain in this respect the 
position which they had so long held in the stndy of the classioe 
and mathematics. One of the great reaeons which had hitherto 
deterred the directors of those institutions from preparing their 
pupils for the examination, was the fear that attention to geography, 
by widening the areaof stndy, might somewhat weaken the attention 
which they wished devoted to the pure classice and mathematics. 
There waw, however, little danger of this being the w e ,  for the 
best of the medallists were what the masters aptly termed g o d  
scholars all round. It waa not merely in the more advanced cleesics, 
such as Thuogdidea and Polybius, that geography was more than a 
handmaid to other literature, but in the very earliest leesons in 
classical learning there waa much to be gained by not excluding the 
study of geography. He waa quite sure that the youngest boys on 
the lowest forms would read their Caesar, and their Herodotus, and 
their ' Anabesis,' and their Cicero's Orations and Epistles, with 
much greater zest if they had a good knowledge of geography. A 
movement of opinion wes taking place among the masters of our 

# 



ANNIVERSARY. 

great public schools'in favour of giving the d e r  boys some such 
help in the rather dry study of grammar. During the late war a 
typical difference between the officers of the two armies was, that 
while the one set of officers always had their maps with them and 
knew how to use them, the other set of officers were too often not 
only destitute of maps but did not know to use them when they got 
them, and the phraae " He can understand a map," came at last to. 
be synonymous with '' He is a perfect officer." The time might 
come when it would be of me to every young Englishman in his 
own home to know what a map was, and how to nee it. 

Admiral Sir G E ~ B ~ E  BACK proposed the following alteration of the 
Regulations of the Society : That the last lines of Clause 3, Sect. i. 
Chap. V. be omitted, viz :- 

" And no now regulation, nor alteration or repeal of any exieting regulation, 
shall be made a t  such Meeting, unless unanimously propsod by the Council." 

Sir H. C. RAWLINSOX seconded the motion, which was put and 
carried. 

The farewell Addresa of the retiring President, Sir Roderick 
Murchison, on the progress of geography, was then read by the. 
Secretary, C. R. Markham, Esq. 

At 3 p a .  the ballot was declared by the Scrntineers to have 
resulted in the nnanimous election of the following officers for the 
year 1871-2, the names in italics being those of the new Memben, 
or those who change office :-President : Major-Qenerd Sir Henry C. 

' B a w l i w o n , ~ . ~ . ~ .  Vie4Predtmh: S i r H . B a r t l e b . x . c . ~ . , ~ . ~ s . ~ . ; .  
h n c b  h l ton ,  &q., MA., F.Rs. ; &r Rtxleriek Impey Mwchim, Bart., 
K.c.B., F.R.s., kc.; Admiral Qsmge E R@brde, P.R.S. Truak~:  Lord 
Houghton, F.L&; Sir Walter C. Trevelyan, Bart. Secretark:- 
Clementa R. Markham, Esq., P.S.A.; R. H. Najor, Eaq., F.S.A. For* 
&cr&y: John Bd, Esq. Cbuncdlor~~: Admiral Sir George Back, 
D.c.L., F.R.s.; Hon. George C. Brodrick; R r  F d  Button, Burt.; 
Bear-Admiral R. Collinaon, C.B. ; !l%e Earl of Derby ; James Fergaseon, 
&q., F.R~.; A. G. Findlay, Esq. ; Lieut.-Colonel J. A. Grant, c.B., 
c.s.x. ; Vice-Admiral Sir W. H. Hall, K . c . ~ ,  F.R.S. ; Capt. sir F. Leo- 
pold YcClintock, R.N., P.RS.; K. R. MurchiboR, Eaq.; Capt. Shard 
O b ,  %a. ; Sir Charles Kicholmn, Bart., D ~ . L  ; John Bae, Eaq, 
Y.D. ; Najor-General C. P. Rigby, CB. ; Arthur J. E. Rnaeell, Esq., 
X.P. Q. W. Silver, Esq. ; WmMnq&m Sm@, w., F3.a; B. C. IS4Aanaon, 
Esq. ; Major-Qenerd Sir A. SedL Waugh, p.m.; Charles White, w., 
J.P. Thwurer : Rs+d T. Coolre, Eq. 

I 
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Thereupon Sir Bartle Frere vacated the Chair in favour of the 
Premdenhleot, Bhjor-Genersl Sir 11. C. Rawlineon, K.c.B., who 
addressed the Meeting in these words :- 

The result of the ballot having been deolared, I now take my 
place for the first time as President of the Royal Geographical 
Sooiety, ana I confees that I do so with great pride a t  being called 
to so distinguished a post, but at the same time with some fear and 
trembling. I am painfully aware of the disadvantages under whioh 
I labour in replacing Sir Roderick Murchison. I have no pretension 
to that acourate scientific knowledge which he had at his fingers' 
ends, and of which we have had such a striking illustration in 
portions of the anniversery Address that have this day been read to 
ue. My geographical knowledge is mainly of that rough and ready 
sort which can be acquired by pretty extensive personal travel in 
the East and by desultory study at home; and really if this know- 
ledge were not to be supplemented by 8 superior class of knowledge 
and by the steady support of the Council by whom the President is 
surrounded, I should greatly fear to be found inadequate to the 
requirements of the position. But, in looking over the ballot list, I 
find that the new Council consists of such names, and i t  haa been so 
strongly reinforced both 8s regards practical and scientifio strength, , 

that I do trust i t  will afford me that supplemental aid which is 
required for the due discharge of the dutiea of a President. On 
looking over the list, I find that a firatcrate authority, the Hydro- 
grapher of the Admiralty, hae been placed amongst our Vice-Preai- 
dents. That alone is a tower of strength to ua I find also that we 
have eeoured the services of Mr. Warington Smyth, who waa a 
former President of the Geological Society, and who is a fimt-rate 
authority on all matters of physical science. I find also the name 
of Mr. Charles Stephenson, the Seoretary of Lloyd's Committee, 
whioh brings us at once into direct relations with one of the largest 
geopphical bodies in the kingdom. 18180 find the name of Sir 
Fowell Bnrton, so well known for hia connection with African 
civilization ; and over and above there is the name of the Earl of 
Derby, who has promised to aid us with hie great talenta and his 
large o50ial experience. With the co-operation of such Councillors, 
I do hope that I may be able so to conduot the affairs of this Society 
that they shall not derogate h m  the flourishing poeition in which I 
now find them. At any rate I can promise one thing, and that is, 
devotion and esaidnity to my duties ; and I would fain hope that I 



might follow, at however long en interval, in those footprints which 
Sir Roderick Yurohison haa left upon the aands of time!' 

Captain FELIX JON= proposed a vote of thanke to the retiring 
Vice-Praidenta, Councillors, Auditors, and Scrutineers, for their 
service8 during the past year. 

Major SUDEN seconded the motion, which was agreed to unani- 
mously. 



PRESENTATION 

ROYAL AWARDS. 

The CEAIEXAN (Sir Bertle Frere) in presenting the Founder's 
Medal to Sir Henry Rawlinmn, on behalf of Sir Roderick I. Mur- 
chison, Bart., spoke as follows :- 

"I am commiaaioned, Sii Henry Rawlinson, by the Council and 
Fellows of the Royal Geographioal Society, to place in your hands 
for presentation to Sir Roderick Murchieon, the Founder's Gold 
Medal. If there is any dSculty in expraseing the feelings of the 
SocietJr on the subject, i t  arisea solely from the intimacy of the con- 
nection subsisting since the origin of the Society between Sir 
Roderick and the Institution of which he deserves the honour of 
a founder, and over who88 deetiniw for forty yeara he haa wtatched 
with more than parental solicitude; and he haa at length placed 
the Royal Geopphical Society among the foremost, the moet 
active, the moet popular, the m a t  widely known of our scientific 
Societies. 

"The hietory of Sir Roderick Mnrchison's conneation with the 
Royal Geographical Society is, in fact, the history of the Socioty 
itself. His name is conspicuous among the small bend of geogra- 
phers, who, in 1830, formed t h e d v e s  into a society for the  
purpose of promding geopphioal acience, and who were after- 
wards incorporated by Royal Chartar. He waa h t  placed on the 
Council in 1831, and was made Vice-president in 1836. He wee 
first elected Preeident in 1843, for the biennial tern 1843-44, and 
repeatedly re-elected, in 1851-52 and 1857-58 ; and since 1862, he has, 
by general consent of the Society, been always re-elected, as though 
the Society had agreed to make him President for life : nor would 
the Society now have sought to find a succeaaor for him, had not 
Sir Roderick himeelf felt that, after his late illneee, he required 
more complete repose than wes compatible with the constant and 
arduous duties devolving on the Preeident of m large and m active 
a mciety. During the fifteen years of his tenure of the office of 
President, he has prepared and delivered fifteen Anniversary 
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Addreeses; each of them affording a very complete history of the 
progress of geographical science and discovery during the past 
year. 

LL These treatieea, however, represent but a portion of his original 
Labours aa a geographer. Of the Memoirs and separate papers which 
he ha8 from time to time publi+ed in various forms, and which 
probably exoeed 150 in number, a great proportion are either 
purely geographical, or have more or lees connection with geo- 
graphy. At least forty, which may be so characterised, have been 
published separately, with hie name as the sole or principal author. 

" I t  is a consequence of a singular union of extensive ecientifia 
knowledge with extreme kindliness of disposition and m u m  of 
nmnner, thnt his aid and advice have always been freely sought by 
geographers and geographical students of all ages and conditions, 
and of every country. The most advanced master (if master there 
be of a science so fer-reaching and comprehensive of a11 other 
eciences) felt that Sir Roderick might throw fresh light on what 
the philosopher already knew ; the humblest student of geography 
soon found that Sir Roderick would gladly assist any one who 
sought to extend the field of geographical knowledge ; and thus it 
came to paw that he has become the common referee of geogra- 
phers and eoientific travellers of our own and of all other countries. 

" I t  is no exaggeration to say t.ht, during the paat thirty years, 
no geographical expedition of any consequenoe has been under- 
taken in our own, or, I believe I might say, in any other country, 
without some previous reference to him for advice and suggestion, 
often entailing laborious research and correspondence. 
"Of h l  labours as a Geologbt this is not the place to speak, 

except so far as they have a bearing upon geography. It is true 
that no man can be a grest practical geographer without a more 
then mperficial knowledge of geology ; but Sir Roderick has gone 
far beyond what was needed as an auxiliary to his geographical 
pnrsnitg and has been dietinguished among the foremoat of those 
original explorers, thinkers, and writem, who have built up our 
present knowledge of geology. 

Since, at  the suggestion, I believe, of Sir Humphry Dauy, he 
first applied himeelf to science, soon after he retired from the army 
a t  the commencement of the great revolutionary war, he has been 
intimately d t s d  with Phillips and Sedgwick, with LyeU and 
Buoldand, and with all the great geologists of the last and present 
generation. I t  was about 1825 when he first began to be known aa 
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a writer on geology, and by 1831 he had vindicated his title to be 
one  of our leading ,wlogioal authorities and Preeident of the Geo- 
logioal h i e t y .  By 1838 he had eetablished the existence of the  
Silurian system, se one of the great distinctive divisions of our 
English geology, and had extended his investigations to France 
and Italy, Norway, Sweden, and Russia Between 1840 and 1845 
h e  wae engaged on a Geologid Survey of Russia, after examining 
t h e  e&rn parta of Germany, Polend and the Carpathians; and so 
highly did the Government of Rnseia estimate the resulta of his 
inqniriea, that he received the highest honoum whioh i t  was i n  
the power of the Emperor to bestow on a foreigner, in recagnitia~ 
of scientific services. 

S ine  then, his Labonre in establishing the Laurentian and Per- 
mian systems, and, in conjunction with Sedgwiok, the Devonian 
system, have added, se it were, so many provinces to the domain of 
geology ; and since his appointment, in 1845, as Diredor General 
of the Qeological Survey, in mccession to Delabeche, he haa taken 
a leading part in that branch of Practical Geology which has done 
80 much to bring the scienoe to its present position. 

" Of the wide and far-seeing generalisations which mark the true 
philosopher, we have a familiar instance in the fact that, es far back 
ae 1844, when writing on the geological etructure of Russia, and 
comparing the auriferous regions of the Ural with Australia, h e  
expressed a confident opinion that gold m u ~ t  be found in the latter 
country. During the next four yeam he repeatedly p r e d  his 
opinions on this subjeot, both on practical miners and on the then 
Minister for Colonial Affairs, though i t  was not till three years later 
that an almost accidental dimvery of gold in Australia proved how 
true had been the philosopher's induction. This digression into 
the field of another science will be juetified to geographers by the 
fact that thew is hardly one of Sir Roderiok's larger works on 
geology which is not a h  of suoh high geographical value aa to be 
almost essential to anyone who would write on the' physical geo- 
graphy of the district which wse the subject of hie enquiries. 

'& A bare enumeration of the honours which have from time to 
time been conferred on him in recognition of hie scientific labours 
would suffice to show how highly they have been eeteemed both in 
his own country and by foreign nations. 
" By his own sovereign he waa knighted in 1846, made a K.C.B, 

i n  1863, and a Baronet in 1866. 
By the Emperor of Rnasia he was made a Knight of the 2nd 
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C h  of St. Anne, and subsequently a Grand Cross of t he  Bsmo 
order, and of that of St. Stanielaue, and a Member of t he  Imperial 
Academy of Scienoes; and he haa received from other Empeen 
sovereigns similar honours, the last of which-the dignity of Grand 
Officer of the Order of the Crown of Italy-will be in the recent I%+ 
membrance of the Society. But in the honoura thus conferred on him, 
sovereigns have only confirmed the reiterated testimony of the leading 
men of ecienoe end scientific bodies in every part of t he  civilized 
world. In hia own country, the great Universities have conferred 
on him the honours of D.C.L. and LL.D., and M.& T h e  Boyd 
Society, the parent of all our ecientifio societies, many years since 
recognieed hie merita by making him F.R.S, and subsequently a Vice- 
Preeident, and by granting him the Copley Gold Medal. I k m  
Edinburgh he received the Briabane Gold Medal, and the  honorary 
Membership of the Royal Society of Edinburgh : he ie Vice-Pmi- 
dent of the Geological Society, Fellow of the Linnean Society, r 
Member of the Academies of St. Petersburg, Berlin, Copenhagen, 
Brmmh, Stockholm, and Turin ; a Comesponding Member of the 
French Institute; a Troetee of the Britieh Museum, the Hunterian 
Mneeum, and of the British A.am%tion for the Advancement of 
Science, of which, aa well aa of our own Sooiety, he waa an original 
founder and has ever been an active promoter. He has reoeived 
the P r k  Cuvier from the French Institute, the Wollaston MedaI, 
end other honoura of the same kind, which i t  would be almost 
impoesible to enumerate. 

" There is one dietinctive feature which we all love to recognise 
in our Pmident, and to which, in hie absence, I am eure yon will 
pardon my alluding. Sir Roderick haa been through life no r e c l ~  
book-worm, ehnt up in the recesaee of hie own study. He ha4 
indeed, devoted himself aa eagerly to soienoe ae if soientific ]mow- 
ledge were his only poseession onit profeaaion ; but he ha8 neglected 
no one social duty which was entailed on him by hie poeition es en 
Englieh gentleman of fortune, and a Scotch Laird of ample meana 

" I will here mention to the Society that in a letter to Sir 
Rawlineon, which he has j u t  placed in my hande, Sir Roderick begs 
him to say that, ' Among the acta of hie Presidency he was proud in 
having been the Gret President who induced the Council to devhb 
from old praotice, in decreeing Gold Medale to two most lernarhble 
mmen., To Mrs. Somerville aa the pre-eminent geographer 
physiciet, and to Lady Franklin for her heroic exertions in d e w  
mining the real fate of her h ~ h n d !  How much the Society o m  
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t o  the practical good sense which tempered all his proceedings aa 
President, I need not remind you. The true geographer must have 
something of the poetical genius,-the power of creating and com- 
bining ; and, like all who share wch faculties, the geographer is apt 
to be of the genus im'tabik. HOW much we are indebted to the 
genial nature, the unselfish love of seeing others distinguished and 
rewarded, which characterized our President, I need not tell those 
who have so long enjoyed the benefit of that harmony which has 
accompanied the flourishing progress of the Society while under Sir 
Roderick Murchison'e guidance. 

'& Them results were not accomplished without devoting, at the 
=me time, more time and attention to the external unscientific world 
than any recluse philosopher oonld have afforded. I have always 
thought that there was something peculiarly English in this habit of 
making science a part of hie everyday life, instead of a separate and 
exclusive profession; and in this, as well as in other respects, hie 
career lrppeara to me full of instruotion and excellent example to 
that great body of educated Englieh gentlemen, to whom the circum- 
stancee of our island life and the necessities of Foreign and Colonial 
Servioe, offer so many opportunities for advancing almost every 
blanch of natural science. 
" After devoting the nine best years of his early manhood to the 

military service of his country, he had every temptation to rest on 
his oars and enjoy life after the fashion of so many of our countrymen 
who have no epecial motive for work ; but he resolutely oarved out 
for himeelf a career of scientifio labour in which he has steadily 
persevered through life, and he has now the setisfaction of meing 
not only accomplished resulb, which alone would form a scientifio 
reputation of the highest character, but, in the establishment of thie 
Society, a living national institution which, we may hope, will for 
generations to come continue, as h v e  an agency in the promotion 
of geographical science, as it has been while i t  was premded over by 
him who had watched and directed its course from ita b t  founda- 
tion till now. 

61 I will now ask yon, Sir Henry Rawlineon, to receive this Medal 
on Sir Roderick'e behalf, and to express to him the unanimons 
feeling of pleasure with which the Royal Geob-aphical Society has 
voted him this Medal, as the only mark which it L now in their 
power to bestow, of the Sooiety'a sense of hie great eervioes to every 
branch of geographical mience." 

Sir HENRY RAIVLINBON replied aa follows :-&' I am proud of having 
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been selected on the present occasion to receive the Founder's 
Nedal which has been awarded to Sir Roderick Murchison ; p m d ,  
beceuee I feel that the medal hae never been more worthily 
bestowed ; proud, as an old Medallist myself, to receive Sir Roderick 
into our brotherhood. You have so well described, Sir, the import 
ant  services rendered by Sir Boderick to the c a w  of geography, 
and to this Society in particular, that I need not dwell upon the 
subject. It will be more appropriate to offer a few words of ex- 
planation as to how i t  hRa happened that this year's medal has been 
beetowed on Sir Roderick, since i t  must occur to the Fellows that . 

our venerated President could have commanded moh a distinction 
a t  any moment of his career as the natural reward of his geographical 
services. I venture to explain, then, that when Sir Boderick 
announced his intention to retire, owing to fnilinP health, the first 
impulse of the Council was to pmpoee some testimonial, that should 
hand his name down to f u h  generations, in immediate connection 
with the Society over which he had so long and so ably preaided. 
While we were deliberating, however, on the beet means of carry- 
ing out this resolution, we ascertained that Sir Roderick, with a 
delicate and touching appreciation of the value of the Society's 
approbation, would prefer to any tadhonial, however costly a d  
elaborate, the ample medal which he had himeelf so often presented . 
to othem as the reward of merit. That Sir Roderick was amply 
entitled to such an award no one could for o moment doubt Indeed, 
our medal n w  be considered to have acquired lustre from him, 
rather than to have conferred lustre upon him. At any rate, as en 
old Medelliet myself, I confess to feeling an additional honour in 
belonging to a body which numbers Sir Roderick amonget its 
members, and I believe that feeling to be shared by the other 
Medallists whom I see around me. I will now read the letter 
which Sir Roderick has addreseed to me in mhowledgment of the 
a ivard of the medal :- 
44 MY DEAB SIB HEXBY, 

' In requesting you to receive for me the Fonndds Gold Medal, which 
the Conncil hae beatowed on me, in recognition of my long services, I beg 
you to assure my Aimciatea that this proof of their good opinion hss been 
the greatest possible comfort to me in my present illness. This award natiefiea 
me ;hat theefforts which I have made for many years to promote the best 
iliterests of the Royal Geographical Society, and to advance the caw of the 
science which we cnltivate, have been more than -ply recognieed. 
"' I have now only to hope that by the reatoration of comparative good 

health I may be able, if only for a ehort ~eriod, to perform the duties of one 



of your Vice-Preaidenta, and so continue, to the day of my death, to bc as 
attached an associate ae ever of those valued friends with whom I havo passed 
so many happy days! 

I think, Ladies and Gentlemen, I may venture to my that the 
llopea of restored health, to which Sir Boderick in this note so feel- 
ingly dudes, find a responsive echo in !the breaet of every indi- 
vidual in this great assembly. It would, indeed, be a glorious day 
for the Geographical Society if we could once more see Sir Roderick 
in the Presidential Chair, welcoming to his native land the illne 
trione Livingstone on his long-wished-for ~~eturn  from his adventnrone 
travele. In conclusion, I take this opportunity of announcing to 
the Society, on behalf of the Council, that, as a further mark of our 
high regad for Sir Roderick, and in view to keeping hie image ever 
before us, we have decided on obtaining the replios of a bust which ' 
has been lately executed by Mr. Weekes, R.A., and placing i t  in the 
hall of our new premiees in &vile Row. As the coat will hardly 
exceed 100 guineas, and we are desirous of including as many ae 
possible of Sir Roderick's friends and admirers in this offering of 

. affectionate remembrance, we have decided to limit contributions 
to a guinea, and have prepared a mbaoription list accordingly, 
which now lies upon the table for signature!' 

The CKAIRMAX then pmcaeded to deliver the Victoria Medal to 
A. Keith Johnston, LLD. :- 

uThe Patron's or Victoria Medal is presented to Mr. A. Keith 
Johnston for hie distinguished services in the promotion of Physical 
Geography. An early predilection for the study of geography as a 
science, and a desire to accomplish something better than had yet 
been attempted in England, led him to give up the medical profee- 
sion to which he had been trained, and to devote himself to 
geography as a profemion. Hie h t  published maps appeared in 
1830. They were the reaulta of a walking excursion through the 
North of Sootland, and were issued in a traveller's guidebook. 

"Hie h t  large work was the 'National Atlas,' in folio, the 
result of five year$ labour. Moat of the maps were project& and 
drawn, and nearly all the names written, with his own hand. This 
work went through many editions, lrnd was considered the beet of 
its time. The writings of Ritter, Hnmboldt, and Berghaas on 
Physical Geography, and a wish expressed by Hnmboldt to see 
an English Physical Atlas constructed on a scale eufficient to show 
thn details of physical phenomena more clearly than is poeaible on 
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the scale of the German edition, determined Mr. Keith Johnston to 
devote hie attention to physical geography. 

Lg In  1842 he vieited Germany, collecting matarials, and arranging 
for correspondence with foreign geographers. On his return, he 
oommunioated to the Secretary of the Boyd Geographical Society 
his plans for publishing a great English Physical Atlas. PhJrsical 
Geography was at that time almost an unknown science in our 
English echoole, so that this Atlas could not for some time prove a 
paying speculation; but Mr. Keith Johnston was convinced 'that 
a desire for such information will increase with the general d W o n  
of education,' and expreesed to onr then Secretary his willingness to 
make srrcrifioes in a WU8e to which he had long been so ardently 
devoted.' 

" On the 21st November, 1842, the Secretary of our Society 
expressed 'the highest gratification' of the Council of the RopI 
Qeographical Society at a resolve which must ' greatly contribute to 
the prosperity of a branch of science iatally neglected in this country, 
though of the highest internet.' At first i t  was intended that the 
work should be in the main founded on the great work of Berghaus ; 
but this intention was early abandoned, and the number of additions 
and improvements was from the first so great as to make Mr. Keith 
Johnston's Atlas essentially an original work, marking the great 
advances which the science of physical geogmphy had made since 
the publication of the noble German Atlas. 

In May, 1845, Mr. Keith Johnston had a special interview with 
Humboldt in Paris on the subject of the ' Physical Atlas,' the 
original merits of which were explained by Karl Ritter at a meeting 
of the Geographical Soaiety of Paris, in the same year, under the 
presidency of M. Jomard. They were again acknowledged by 
Ritter in his letter as President of the Geographical Society of 
Berlin, in forwarding the Society's H o n o ~  Diploma I t  wae not 
until the second edition of thie work was published, in 1856, that 
Mr. K. Johnston was able able to overcome the difficulties of pub- 
lishing eo expensive a work, on a branch of geography previously 
almost unknown among us. 

L1 The two editions coet him 10 years of the beat period of his life, 
a large sum in the purchase of expensive foreign book4 and a vast 
amount of labour, including comaponde~ce, not only with the geo- 
gaphers already mentioned, but with Von Bnch, Qnetelet, M a u ~ ,  
and e v e j  physicist, British and foreign, who could aid him with 
advice or materiala. 
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AE a result, 2500 copies of the ' A t h  ' were sold, and the 
study of phyeical geography at once took ita place among the neces- 
eary branohm of a liberal education. 

His eervicea to geography were reoogniaed by the unsolioited 
presentation of the Fellowship of the Royal Sooiety of Edinbqh,  
and of Honorary end Corresponding Fellowships of the leading 
Geographical Societies of Europe, India, and America. In 1865 the 
University of Edinburgh oonferred upon him the honorary degree . 

af  Doctor of Laws, the higheat honour of the kind i t  was in their 
power to beetow. 

LL In 1850 he published the h t  edition of his great ' Dictionary 
of Geography,'--an entirely original work, whioh cost him three 
years of inoeeeant labour. It has'gone through ten editions of 1000 
copies each. 

For the International Exhibition of 1851 he oonstrnoted the first 
physical globe of the earth ever drawn. For this a l a r p  medal WIUI 

awarded. Bince 1851 he hae devoted a great portion of his time fo 
popularize the study of physical and other geography by oonstrod- 
ing and publishing for educational purposee four a h t 3 ~  of general, 
clsseical, physical, and astronomical geography, beeides a amaU 
elementary 8 t h .  Of t h w  works, from five to thirty editions have 
been published, of 1000 copies eech. 

Hie medical studies in early l i e  led him to devote a vast amount 
of labour to a chart of the geographical distribution of health and 
diseaee, which was completed in 1852. 

LL For this work the Epidemiological Society of London eleoted 
him a corresponding member, the President of that Society remark- 
ing that ' it ia no hlse praise to say that no soholar out of the 
domain of medicine bas ever before contributed so valuable a docu- 
ment to medical literature, a paper so rich in r d !  

" In 1855 Mr. Keith Johnston commenced the 'Royal Atlaa of 
Modern Geography,' devoting to it the experience gained during 
the lebonrs of a quarter of a century. 

" This work was carefully matched, and  aery cad rritiCMdd as it 
came out, by the late Prince Consort, who took a'lively interest in 
the work. 

Of the value of Mr. Keith Johnaton's large Library Mepe i t  is 
unnecessary to remind this Society. Of late years, he has mainly 
devoted him8elf to the preparation of mape and hand-boob for edu- 
cational purpoees, and to cheapening the d t a  of his previone 
labours EO aa to place them within the reach of geographical soholere 

VOL. XY. U 
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of the humblest meam. Of some of the lowest priced of them works 
88 many as 30,000 copies have been sold es fast as they could be 
prepared ; and the service thus done to education has been acknow- 
ledged by the unauimous testimony of the highest anthoritiea on 
education, not only in this country, but in Canada, in the United 
States, in India, Anstralig and New Zeeland. 

" I t  was well observed by our President, in writing to Mr. Keith 
Johnston in 1856, that he had well deserved the highest honours 
which could be bestowed for mch services, for, wid Sir Boderick, 

most unquestionably you have really introduced'the stndy of 
physical geography to the youth of our country! " 

Mr. A. KEITH JOHNSTON replied :- 

"Sir Bartle Frere, I beg to exprose to yon, and through yon, to 
the Council and Fellows of the Royal Geographical Sooiety, my 
heartfelt and gratefill thanks for the distinguished hononr you heye 
jnet conferred on me ; an honour which would be great at any time, 
but the value of which is greatly enhanced, in my estimation, by its 
being confened on this memprable day, when geogrsphem from 
every point of the compaee have met to do honour to our venemted 
and estimable chief, Sir Roderick Murchieon You have been 
pleased, Sir, to allude in very kind, but far too flattering term& to 
the amount of work I have been enabled to produce during 8 

lengthened and all but nnintmmpted oourse of labour. I t  is now 
more than half a century since my attention was first attracted to 
geography for its own sake, when a student of the claaaica at the 
High Soh001 of Edinburgh; and it is considerably more than forty 
years since I adopted i t  as the profeemon and business of my lie. At 
the commenoement of my career, I had for exemplars or contempo- 
raries, our own indefatigable Amowsmith in London, Bergham in 
Potsdam, Kiepert in Berlin, and latterly, Petermann at Qotha yon 
are well aware, Bir, that work in this field must, from the natnre of 
the awe, be severe and exhaustive, to an extent unknown to those 
r h o  have not en& in it. ~ n t  to me geography htuj truly ~n ~ 
ita own reward. Every step in the progress of phyeical 
appeared to me like a new revelation of the power, wisdom, and ~ 
goodness of God in creation, as revealed in the wonderful adaptetion 
of planta, animals, and men to the several spheres they were deetind 
to occupy on our beautiful globe. If any portion of my Iabm 
yields, in the retroepect, more satiafadion than another, i t  is thet in 
whioh I bave been enabled to do something for the introduction of 
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physical geography into this oountry ; and it is a mdce  of much 
gratification, that I have lived to see it being adopted' in our 
colleges and schools. I hope the day is not fer distant when, 
encouraged by th8 premiums offered by our Society, i t  will be con- 
sidered an ertsential branch of an enlightened and liberal English 
education. I t  would be unjust and ungrateful if I were not to 
allude to the aid I have at all timea received from the Royal Qeo- 
graphical Society. The very existence of such a body, with its lofty 
aims and aspirations, offered a great inducement to a young man 
entering on a geographical career ; and every President, since the 
time I joined the Society, haa kindly offered me encouragement Pnd 
t e n d e d  advice. I need not say how specially this refers to my 
old and tried friend Sir Roderick Murohison. I shall treasure this 
beautiful medal ae long as life hats, and shall hand it down to my 
family as an evidenoe that, in thb great Society at least, honest, 
coneoientious, and persevering labour will never lose its reward." 



A D D R E S S  

THE ROYAL GEOGRAPHICAL SOCIETY. 
Delivered at the Anniversary Meeting on the 22nd May, 1871. 

GENTLEMEN, 
When I last addreseed you, at the commencement of the 

present Session, I was then the medium of the expression of your 
thanks to the Managers of the Royal Institution, for their kind con- 
sideration, by which we had been enabled to hold our meetings 
in their Thee&. 

Now, when, through a heavy stroke of illness, I have since 
been unable to be among yon, I beg to congratulate yon on the 
success which has attended the appeal which I made in your 
name to the Chancellor and Senate of the University of London, to 
permit us to bold om meetings in the Grand Hall of their magni- 
ficent new edifice; and I did so because our Council had already 
determined, to my entire satisfaction, that the offices and map 
rooms of our Society should be established in Savile-Row, in the 
immediate neighbourhood of the London University. 

Although I have been preventad from attending any meeting 
in the Great Hall in which you have been assembled during the 
present Seesion, I rejoice to learn that yon are admirably located 
therein: whilst i t  is most satisfactory to know that, when our 
adjacent new edifice ie oompleted, there will be in i t  a room not 
only large enough to receive all our maps and illustrations, but 
also to contain as many members as nwally frequent our ordinary 
evening meetings, should we in fntnre find i t  necessary to avail 
ourselves of it. 

The total number of our Fellows is still on the increase, and now 
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I amounts to nearly 2400 ; and the volume of our ' Journal ' for the 
year, thanks to the energy and assiduity of our unrivalled Editor, 
Mr. Bates, is already in your hands. 

I OBITUARY. 

1 In such a very numerous body as our own, the usual percentage 

I 
of mortality must neceesarily amount to a large numb&; in the 
past year no fewer than 57 of our h i a t a s  were lost to us by 
death. Ont of the sad liet I will, in the Gurrt instance, allude to 
eome leading men whose deaths we have to deplore. 

The EARL OF CLAEENDON, K.G.-By the decease of Lord Clarendon, 
on the 27th June, 1870, our country haa been deprhwd of one of 
her ablest and most enlightened staterrmen, who, in addition to his 
arduous public duties, was always a zealous promoter of geo- 
graphical sci?nce and a warm friend of our Society. Born in 1800, 
he entered the Diplomatic Service in 1820. In 1823 he was ap- 
pointed a Commissioner of Excise, and in that capacity m n g e d  
the union of the Englieh and Irish Excise Boards (in 1826-27). 
In 1831 he negotiated a commercial treaty with Fnmce; and in 
1832,.when he was Her Najesty's Representative in Spain, he mainly 
aesieted in bringing about the Treaty of the Quadruple Alliance. 
In  the above-mentioned capacities he was well known ss the Hon- 
omble  George Villiers ; and by the death of his uncle, the Earl of 
Clarendon, he poceeded to the title in Deaember, 1838. As such, 
he was appointed Lord Privy Seal in 1840, and later in the same 
year he became Chancellor of the Duchy of Lancaster. In 1846 he 
was appointed President of the Board of Trade, and in the same 
year became Lord-Lieutenant of Ireland, which country he governed 
during a very arduous period till 1853, when he became Secretary 
for Foreign Affaire,-an office i11 which he greatly distinguhhed 
bl& and in which he signed the Treaty of Paris in 1856. 

Lord Clarendon wes, throughout his career, a strong advocate 
for Free Trade ; and it ia well known that it was very much through 
hie influence the Emperor Louis Napoleon was induced to apply 
that doctrine, for the firat time, in the government of France. 

In eociety and private life, Lord Clarendon was genelally beloved, 
whilet his very engaging manners rendered him justly a great 
fevourite among foreign diplomatieta On my own prt, I am 
proud to say that he honoured me with his pereonal friendship; 
and i t  was at hie country eat ,  " The Grove," that I had oppor- 
tunities of admiring the fine qualities of hie heart, as ahown when 
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in intercourse with his affectionate and devoted children, admirably 
brought up, aa they had been, by a most accomplished mother. 

WILHELM v o ~  HAIDINQER.-O~ our late Foreign associate, Wilhelm 
Bitter von Haidinger, it may Le truly mid that no single person 
had in his own country done more to arouse a spirit of interest and I 

study in the varions provinces of Natural Science. 
Born at Vienna in 1795, Haidinger, 'at an early sge, devoted 

himself to ecientxc labours ; and for a number of years succeeding 
1812 gave a special direction t~ his inquiries by becoming the pupil 1 
and friend of Friedrich Mohs, the distinguished mineralogist, at 
Grab and h i b e r g .  From the year 1822 to 1827, as 8 worker 
in mineralogy, he travelled over a great part of Europe; and 
resided for some time at Edinburgh, where he published, in the 
English language, a trhslation of the Treatise by Mohs, in t m e  
volumes, avo., besides communicating to various scientific Societies 
and periodicah a large number of papers on special subjecta 

For Bome years after thie, he lived at Elbogen in North Bohemia, 
where his two brothers were conducting a porcelain manufactory, 
and at which place his kind and instructive hospitality to travellers 
will not readily be forgotten, by those who had the good f o r b e  
to stray thither from Carlsbad or the Erzgebirge. Invited by the 
aaoomplished Bohemian nobleman Fiirst von Lobkovitz, who wae 
then Minister in the Department of Mint and Mines, Haidinger, in 
1840, accepted the direction of e new Museum, initiated, under 
Mob, at the Imperial Mint of Vienna, with the particular object of 
promoting a knowledge of the mineral resources of the country. 
Only a few years elapsed before he was able to place eo conclusively 
before the Anstxian Government the advantages of a geolo&cal 
survey, that he was oommissioned to organise that important na- 
tional work, which, in conjunction with ita museum, he continued 
to superintend till October, 1866. The mental activity of this 
amiable man-unwearied, in spite of delicate health-led him to 
constant exertion in the spreading of associations for the cultiva- 
tion of science; and to him is, in a great meaaure, due the founda- 
tion of the Imperial and Royal Geographical Society of Vienna, as 
well aa other institutions in Hungary, in Moravia, and at Milan. 
He deserves, too, the credit of having been mainly instrumental in 
paving the way for the publication of a most interesting chapter 
in modem geography, viz., the results of the voyage of the Austrian 
frigate the Nocura. Our Society enrolled him as one of ita Honorary 
Xembenr in the year 1856. 
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Haidinger enjoyed the mtishtion of seeing a new spientific life 
spring up around him, and of committing the direction of his esta- 
blishments to the able hands of Franz von Hauer and others of his 
former pupils. 

Occupied to the last in scientific research, espeoially in all that 
related to mateorites, Haidinger passed the last few years of his life 
in comparative retirement, in his country-house at Dornbach, near 
Vienna, where he died on the 19th of March last. 

BARON CHARLIB ALEXANDER YON Hij~m, a distinguished Austrian 
nobleman, and one of our Honorary Corresponding Members, died 
at Brussels on the 2nd of Jnne, 1870, in the seventy-sixth year of 
his age. He wee an eminent traveller and geographer, and had 
earned solid reputation for hh travels in North-western India, 
h h m e r e ,  China, and Australia, in the years 1835-40, concerning 
which he published h i  ' Kaschmir und das Beich der Siek ;' ' Das 
Kabul-Becken nnd die Qebirge ewischen dem Hindu Kosch und 
dem Sutlej ;' and other works. A thoughtful observer, and well- 
grounded in various branches of science, these records of his long 
journeys were an important contribution to the stock of human 
'knowledge, and will ever be consulted by all who are oocupied in 
scientific investigations, and particularly in the various branches of 
Katnral History. For this distingaiahed service we rewarded him 
with our Patron's Medal at our Annivereary Meeting in 1849. His 
principal work, under the title of 'Travels in Kashrnir and the 
Punjab,' was translated into English by %or Jarvis, and published 
iu 1845. After his travels he filled snooessively many important 
diplomatic post .  and at  the time of his death waa Austrian DIkbter 
at the Belgian Court. Personally, I wes intimately acqwinted with 
this most intelligent and agreeable man, whose reputation stood 
very high among Austrian politicians, Prince Metternich having 
been his constant friend and supporter. 

LORD DE BLAQUIEB~-B~ the death of Lord de Blaquiere I have 
lost an old friend, who zealously joined the Yociety under my 
Presidency, and I am happy to record of him that he became one of 
my most active mpporters in the defence of ex-Governor Eyre. 

Among other private friends who also joined the Society under 
my Presidency, I may enumerate Colonel SOTHEBY, son of the 
eminent poet, who had been for many yeam a constant attendant at 
Our meetings; and SIR GEORGE Lm, a most accomplished 
gentleman and a distinguished musician. 

SIR RQBEBT G. COLQUHOUX, K.c.B.-This excellent man was long 
' 
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known as Consul-General in Egypt, in which capacity he waa of 
. signal service in promoting the cause of geography. He actively 

waisted in the succour of our distinguished countrymen, Speke 
and Grant, on their emerging from the heart of South Africa. He 
was also a warm friend of Sir Samuel and Lady Baker. On his 
return from hie consular servicea he waa created a K.c.B., and 
shortly afterwards married, as his second wife, Anne, only daughter 
of W. Cattrow, Eeq. He died, at  his paternal seat of Carnstraden, 
Dambartonshire, on the 10th of December of laat year. Sir Robert 
G. Colqnhoun waa very highly esteemed by all the chiefs of the 
Foreign Office under whom he served, and aleo by a very numeroas 
circle of friende. 

SIR JAMB OLARK, Bart., K.c.B., M.D., RR.~. ,  &c.-Few men of thia 
age have been more beloved and respected than this eminent phy- 
sician, who, through his intimacy with the Queen and Royal Family, 
lost no opportunity by which he could advance acience. He was a 
distin@hed chemist, and had the great merit of eetablishing the 
Royal College of Chemistry, under the auspices of Hie Royal High- 
ness Prince Albert. It was through his advice that the Queen fixed 
upon Balmoral as her Scottish summer residence ; and eo esteemed 
was he by Her Majeety that she assigned to him during his life the 
Royal demesne of Bagehot Park, where he died on the 29th June. 
1870, in hie eighty-fourth year. 
Sm WILLU THOMAS DENISOX, K.c.B., one of the oldest members 

of our Society, wan a man of remarkable energy, who, in addition 
to his scientific aoquirementa as an officer in the Royal Engineers, 
posseused great administrative abilitiea. He waa the third eon of 
the late Mr. John Denison, x.P., of Oesington Hall, Not@ and 
brother of the present Speaker of the Home of Commons, and of 
the lata Bishop of Miebury. He was born on the 3rd of May, 1804, 
and entered the army in 1826, becoming a Colonel of hie corpe in 
1860. He was beet known, however, as Governor of one or other 
of our colonial poeeeseions. His first appointment wae to the Lieu- 
tenantGovernonehip of Van Diemen's Land, in June, 1846, when 
he received the honour of knighthood. Subsequently he became 
Governor of New South Wales, and in 1860 received the important 
appointment of Qovernor of Madrw, which poat he ocaupied until 
1866. During this time he wae temporarily Governor-General of 
India in the interval between tbe death of the Earl of Elgin and the 
arrival of Sir John Lawrence in January, 1864. He died on the 19th 
of January last. On my own part, I deeply regret the death of 



thia mast active and intelligent publio servant, who waa a geologist 
aa well as a geographer. For, whether as Governor in Anstralia or 
a t  Madras, he never failed to mahe me acquainted with the Natnral 
Hietory features of those countries. 

Major-General SIB J m m  Smn, whom death occurred, after a 
short illness, on the 13th of April last, had distinguiehed himeelf in 
the military and diplomatic eervices of our Indian Empire. He 
entered the Bengal Kative Infantry in 1820, and received the medal 
and clasp for the siege of Bhnrtpoor. In  1833 he waa sent to Persia 
as second in command of a detaohment of officers and seqpants 
employed to discipline the Shah's army. Hie eervice in Pen& on 
thie occseion had important resulia on his subsequent m+ul 
career. In 1844 he was appointed Envoy and Minister at the Court 
of the Shah, which poet he held till October, 1854; and in 1848 he 
received permisdon to accept and wear the 1st clam Order of the 
Lion and Sun, confemd upon him by the Shah. He was made 
K.C.B. in 1855, after representing British intereats at the P e A n  
Court to the great aatirsaotion both of hie own Government and 
that of the Shah. Sir Justin waa brother of the well-known Right 
HOD. Richard Lalor Sheil, Member for Dungarvan. In 1856, his 
accomplished and amiable wife published an aocount of her Persian 
experiences, under the title of Qlimpses of Life and Manners in 
Penria! Sir Justin beoame a Fellow of our Society in 1857, and 
served as a Member of our Counoil in 1861. He waa a frequent 
attendant at our evening meetings, and wee often to be seen in the 
Library of the Society, making um of the treaanres of Geographical 
literature there stored for the nee of the Fellows. He waa one of 
tho88 supportere whose loss I muoh deplore. 

Captain BURQOYNP, E.N.--The Society, as well as the Royal Navy, 
have to mourn the loss of a gallant member in Captain Hugh 
Burgope, who perished with a number of officers, the 8de of their 
profetaion, and five hundred brave seamen, in H.M.S. Captain, on the 
night of the 6th September, 1870, in the Bay of Biscay. 

Captain Burgoyne waa the only eon of that eminent soldier, 
Field-Marahel Sir John Burgope, Q.C.B. Although only thirty- 
seven years of age, he had eerved since 1847 in the Navy, and in 
tho88 twenty-threa years had earned a repute which && high 
promiae of a brilliant oareer. Brought up in hie pra&reion by 
some of iia best officers, he was' second to none of omm&~.aine as 
a thorough practical seaman, with a varied expekt  offiwevery 
quarter of the globe. He was one of the few o f f i ~  Knrdistan@al 

\- ...p 
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h'avy, during the Crimean War, who had an opportunity of winning 
the Victoria Crow for gallantry in the Sea of Auw. His marked 
intelligence and freedom from professional prejudice induced the 
late Captain Cowper Coles, the inventor of the turret principle, to 
select him as the officer best qualified to k i t  the great, but fatal, 
experiment put to the proof by H.M.S. Capfain. 

His untimely fate, and that of his noble ahipmates, was a sacrifice 
to the good of their profession and country, by calling the attention 
d the Admiralty to the lamentable want of stability in many 
s h i p  of our ironclad fleet Although our Sooiety may mourn his 
loss, yet we and his profession may justly be proud of an officer 
who nobly perished in the execution of his duty. 

I owe this brief sketch of the lamented Hugh Burgope to his dear 
and attached comrade Capt. Sherard Osborn. Much more detailed 
knowledge of the deceased will eventually appeal. when his illus- 
trious father can be appealed to, to speak of the qual.Xcations of his 
dearly beloved only son-for aa yet the venerable F i e l d - M d a l  
is scarcely able to realize the irreparable loss' he has mtained. 

Mr. MARTIN CROFTON MORRISON, one of the best Chinese scholars 
of the day, and who had availed himself of his knowledge of the 
language and manners of the people to collect, with great toil and 
a t  much cost and risk, a mass of information relating to the 
north-eastern provinces of China, waa the third son of the Rev. 
Dr. Morrison, author of the h t  Chinese and English Dictionary, 
and translator into Chinese of the Bible, Prayer-Book, and many 
other works. His mother was the eldest daughter of an Irish 
gentleman, Martin Crofton Armstrong, of Mohil House, county 
Leitrim. 

Mr. Morrison was born on the 4th July, 1827, and received his 
general education under privab tutors. For a couple of years 
he etndied Chinese with Professor Kidd a t  University College, 
London. In 1843, having been appointed to the Chinese esta- 
blishment by the Government of Lord Aberdeen, he left England 
to join his elder brother, who, with Sir Henry Pottinger, nego- 
tiated the Treaty of Nankin, and who was, at that time, Member 
of Council and Chinese Secretary to the Government at  Hong- 
~ o n ~ ( - . v e r y  soon after his arrival hie brother died; and he was 
thus lef tkt  the age of sixteen, without guide or proteator. But, 
even as the %y, Mr. Morrison was' remarkable for thorough con- 
scient:of SirJo-and for tenacity of purpose; and he earned the 
entipEarY laat. of his chiefs by diligent study and exemplary 

\ 

\ 



conduct. He served in the capacities of Assistant Chinese Secre- 
tary, Vice-Consul, and Consul a t  various ports, till ill-health 
compelled him to retire from the service in 1866. D ~ g  that 
long period his explorations were mostly confined to the provinces 
northward of the River Yang-tam-kiang. The chief subject of 

I geographical intarest whioh he w i t n d  and examined, long 
before the viait of Mr. E l k ,  recorded in our 'Journal,' wan the 

I extraordinary alteration in the course of the Hoang-ho, or Yellow 
River, which, at about 2000 miles from its mouth, was abruptly 

I 
changed from the general direotion of E.S.E. to N.E.-an angle of 
over 60°-and now N ~ B  through the province of Shan-tuug and 
empties itself into the Gulf of Pechili, about 430 miles from its 
former mouth, rechning along the coast. Another topic was the 
Chinese rebellion, which p t l y  impeded his progress and ren- 
dered travelling at times very dangerous. Although these two 
subjects have each their distinctive characters, yet it was Mr. 
Morrison's opinion that i t  was poasible to trace where the rebel- 
lion helped to effect or accelerate the great physioal change in the 
river. 

By his premature death, in h'ovember last, Mr. Morrison was 
stopped in the work on which he had been engaged ever since 
his return home, namely, a map showing the different trade- 
routes between India and China, and in putting into available 
form the knowledge he had acquired of the geographical, geological, 
political, and commercial conditions of these distriota ; and it is .to 
be feared that no one else is qualified fully to utilise the materials 
he has left behind him. Aocording to the testimony of all who 
knew him, Crofton Morrison well succeeded in following the ex- 
amples of the father and brother he revered; and ae h b  modesty, 
perfect unselfishness, and genuine kindnese of disposition gained 
him the affection, so did hie abilities, love of jnetice, and blame- 
leeanem of life secure him the reapeot alike of Europeans and 
Chinese. 

Captain C. D. Ca~EEOIr.-Captain Cameron, under the name of 
C o d  Cameron, wtre well known to the public ae ' the unlnoky 
p h n e r  of King Theodore, and one of the causea of the costly but 
brilliant Abyssinian war. Previona to his appointment as Britbh 
Consul at Maeaowah he was known chiefly as having served with 
distinction in the KaSr War, and as having been a member of the 
staff of Sir W. Fenwick Williams, when that gallant officer w a ~  
engaged in organising the defences of the Tnrh in Kurdistan and 
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Armenia, during the Crimean War. He was then given the local 
rank of captain in Turkey, and was placed by his chief in super- 
intendence of the fortifications which were being emoted in 
Ereernm. After the war he served as Vice-consul at  Redoat Hal6 
and at  Poti, and was appointed Consul at lldassowah in 1860, 
commencing his duties at that place in January, 1862. He became 
a member of our Society in 1858, bat did not contribute to our 
Geographical publioations in any way. He died on the 30th of 
May last. . 

THOMAS Bussm, M.P., the wcoeeeful Railmy Conh to r ,  had been 
a Fellow of our Society since the year 1860. By the m e y s  per- 
formed under his orders for the many railways he undertook to 
construct in the Colonies and in foreign countries, he may be said 
to have been a contributor to the common etook of Geographical 
knowledge. He was born in 1805 at Boughton, in Cheshire, and 
died on the 8th of December last, at St. Leonard's, whither he had 
resorted for the benefit of hie health. Ae a writer in the ' Times,' 
to whom I am indebted for these details, observes, a fair idea of the 
magnitude of Mr. Brassey's operations may be gathered from the 
frrot that in the thirteen years, from 1848 to 1861 inclusive, he made, 
either directly or in .wociation with others, 2374 miles of railway, 
at a contract price of nearly twenty-eight millions of pounds sterling. 
While his activity, intelligence, and probib in oarrying out these 
great enterprises secured for him, towards the end of his career, a 
coIossal fortune, he wee thro~ighout life esteemed for his benevolence 
and generosity. Many of his foreign undertakings, especially the 
flying railway over Mont Cehie, proved, in a pecuniary point of 
view, dieaet.roon speculations to him ; but such was the large view 
he took of everything upon which he was engaged, and suoh his 
steadiness of purpose and integrity, that although ample cause was 
given him to get rid of such bargains through failure of periodical 
payments, he always insid.ed upon carrying out hie engagemente to 
the letter. 

Among other deceased members, though not men of science, many 

I have been noted in other walks of life. These are : S i r  Edmnnd 
Antrobus, the respected prtner  in the home of Coutta and Co.. 

I 
Qeneral Akrell, Rev. C. D. Brereton, Mr. James Barrett, Captain 
Thomee Birch, Mr. J. 0. Balfonr, Mr. H. Blackett, Mr. J. C. 
C. Bell, Mr. H. Blanchard, Mr. D. Chambers, Mr. C. H. Dickmn, 
Mr. W. F. de Gex, Mr. J. W. Dover, Mr. F. A. Goodenough, 

I 
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Admiral Robert ~ordon,'Mr. J. Gibson, Mr. J. A. H-9, Mr. J. 
Henderson, Rev. Siu H. J. Ingilby, Mr. F. F. Jeyes, Mr. R. W. 
Kennard, Sir J. Kirkland, Mr. R Low, Dr. J. L. Learmouth, Mr. 
J. Mackillop, Mr. J. McEwan, Mr. J. Phillips, Admiral BL Quin, 
Colonel G. W. Raiies, Mr. G. R Smith, Mr. G. Smith, Mr. J. S. 

I Smith, Mr. 0. H. Smith, Colonel Sir A. C. Sterling, x.c.B., diatin- 
gniehed on the staff of Field-Marshal Lord Clyde, Mr. EL Thorold, 

I 
Rev. W. H. Walker, Mr. A. E. Way, Mr. A. Walker, Sir H. E. 
Young, Lieut.-Colonel M. W. Qladdiah, Mr. W. H. Blaaw, and 
Major-General F. H. Robe, C.B. 

The following is a brief outline of the Hydrographical operations 
which have been camed out, under the Admiralty, on home and 
foreign coasts during the past year. 

Upou the east coast of England, Staff-Captain Calver and his 
three assistants, in H.M.S. Porcupine, were engaged, during the 
early part of the seaeon, at the head of the Lynn Deeps, in further- 
ance of a complete -survey of that extensive estuary known as 
the Wash, wherein many important changes had occurred since i t  
was examined by the late Captain Hewett, R.N., upwards of forty. 
y e m  since. 

Daing  the middle and latter part of the summer the Porcupine 
resumed her interesting oocupation of the previous year in the 
scientific investigation of the deep sea. The objects proposed on 
this occeeion were a survey, physical and zoological, of t h e  
Atlantic slope along the m a t s  of Spain and Portugal, of the Lltrait 
of Gibraltar, and along the shoree of the Mediterranean as far as 
Malta. The results, so far as the examinations extended, were 
eminently satisfactory ; many interesting observations were made 
on the temperatures at  various depths, and much new light thrown 
on the systema of ocean oirculation and the connexion between the 
currents of the Mediterranean and the Atlantic Ocean. 

Some very valuable observations were eepecially made both of 
the mrfaca and under-currents in the Strait of Gibraltar by Dr. 
Carpenter, aided by the practical skill and ready resource of 
Captain Calver, with the view of settling thia important problem ; 
but, over m wide a field of research, it is obvious that much 
- -- 

Communicated by Rear-Admiral GO. El. Richards, P.a.a, Hydmgmpher. 
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must still remain to be done before any fixed and satidtictory laws 
can be laid down and finally recognised; and for this we must 
hope for future investigations. I t  may be mentioned, in connexion 
with submarine currents in this region, that the Falmouth and 
Gibraltar cable, which was laid in June, 1870, and which failed 
to work a few months since, was found, when recovered, to have 
been chafed, in several places, as fine an a knife-edge, which, by 
those engaged in its recovery, is attributed to the action of a con- 
siderable current over a rocky, uneven bottom : thia opinion, how- 
ever, is as yet by no meam clearly demonstrated. The fracture in 
the cable occurred in a depth of 500 fathoms of water, 100 miles 
westward of the Strait of Gibraltar, and about 60 miles south of 
the River Guadiana, where the surfaoe current is not considerable. 

For a full and scientific account of these researches, the reader 
is referred to the narrative drawn up by Dr. Carpenter and Mr. 
Gwyn Jefieys, published in the 'Proceedings of the Royal Society,' 
No. 125, Vol. xix. 

H.KS. Liglrtning, under Staff-Commander John Richards, whose 
services are devoted to the western shores of England and the 
coasts of Ireland, was specially diverted from this service, during 
the &ly part of 1870, for the purpose of minutaly surveying a 
section of the Strait of Dover, between the South Foreland and 
Cape Grisnez, with a view tp possible engineering operations. The 
survey was canied out by running continuous lines of soundings 
from the neighburhood of the Foreland to within 3 miles of the 
French coast. 

Along the three central lines of this section soundings were 
obtained about 400 feet apart, the bottom being probed at each 
cast (by a machine, constructed for the purpose, weighing 7 cwts.) 
to an average depth of 8 inches, and specimens of the soil brought 
up. I t  may be interesting to state further that, on the oozy bank 
off Dover, the probing machine penetrated to a depth of nearly 
5 feet, while in the offing 14 inches was the greatest depth reached, 
of which 6 inches consisted of drifting substances, such aa gravel, 
sand, stones, &c., overlying 8 inches of chalk, the upper part of the 
latter, generally soft, hardening with the descent. Numerous fine 
specimens of chalk, of various coloum, were obtained. But fre- 
quently the machine would not penetrate at all, and in some cases, 
where the attempts were repeated, the lower part of the probe was 
repeatedly broken and destroyed by contact with the hard bottom. 
The substrata of bottom of the Channel from the Foreland acrose 
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to near Cape Q r h e z  wae found to consist entirely of chalk, but 
varying much in density as well as in colour ; white and grey 
prevailing near the Foreland and in midchannel, and brown as Cape 
Grisnez was approached. Veins of soft chalk, resembling pipeclay 
and varying in colour according to situation, were occasionally met 
with ; bat the general character of the ground was hard and very 
uneven, eepecially from midchannel towards the French coast, 
where t.he great strength of the tidal stream appeared to have swept 
away drifting substances, and even to have hollowed out the soft 
veins of chalk, leaving only the hard ridges between. 

The result of this survey seems to prove, from the unevennetxi of 
the ground and the strength of the current, unfavourable to a 
scheme which haa been proposed of connecting this country with 
Frmnce by an iron tubular subway, though not nnfavourable to a 
tunnel. 

During the latter part of the seaeon the Lightning, under St&- 
Commandere Richards and W. B. Calver, wae occnpied in making 
a new survey of the estuary of the River Dee and its approaches, 
which were found to have much changed since the survey of 1859. 
The Survey of Porfmouth and ita neighbourhood has been conducted 

by Staff-Commander D. Hall, with a aham launch and a small party. 
During the pad season a minute measurement haa been made of the 
depths on the Bar of Portsmouth Harbour, an operation which it is 
highly neoessary to make periodically, in order that timely measure0 
may be taken to maintain the channel at a depth of 20 feet, or 
nearly so, at low water. 

These succewive examinations have shown that the deepening ot 
the entrance to our great& Naval depat, from 13 feet to 20 feet, 
which was effected by dredging between the years 1858 and 1863, 
has proved a great succesa: neverthelese, some further dredging 
operations are required, prinoipally to carry out conditions not 
strictly fulfilled on the oocasions referred to. 

Now that the bed of the Channel appeare to haveattained a state of 
rest, i t  ie most desirable that these operations should not be delayed. 

Commander Hall haa also resurveyed the Medina River on a large 
scale, with the view to deepening certain parta of the channel by 
dredging ; and plans on 30 inches to a mile have been conetructed 
of the upper portions of Porternonth and Langston herbonre, ehowing 
the connecting channel fecing Hilsea lines which baa been excavated 
for the peesage of gunboats. 

Tidal disgnuns have crleo been conatmoted, with the view of 
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showing the probable effect which would be produced on the bar 
of Portsmouth by connecting the tidal waters of the two harbours. 

Hdii?erranean and Red Sea-Captain Naiws and the officers of 
H.M.S. Neroport have h e n  employed during the last summer in 
prosecuting the survey of the coasts of Sicily and the coral-banks 
between i t  and the coast of Tunis ; a suitable deep-water channel 
was descried south of the Skerki reef, through which the telegraph- 
ab les  connecting Gibraltar and Malta, and the latter with Bona, 
have been successfully laid. 

In cqneequence of the increased traffic through the Red Sea since 
the conetruction of the Suez Canal, a resurvey of the Gulf of Suez 
became necessary, and the Neroport was detached from the Medi- 
hrranean on this service in September, since which time the survey 
haa been rigorously prosecuted in the face of many difficultiee: 
considerable progress has already been made, and the ship is about 
to return, until the cool season again sets in, when she will be 
replaced by a vessel more suited to cope with the weather and the 
climate of the Red Sea. 

In compliance with a request from the Indian Government that 
t resurvey should be made of the port of Aden, previous to the 
dredging operations about to be undertaken for increasing its caps- 
bilitiea, Navigating:Lieutenant Ellis wae sent from England in 
October to carry out this semice, which has been satisfactorily 
oompleted. 

Wmt Indim.-Navigating-Lieutenant George Stanley haa succeeded 
Staff-Commander Parsons in the conduct of this survey, and has been 
employed during the past season, with one assidant, in extending 
the survey 'of Demerara, which was commenced in September, 
1869. 

The approaches to the Rivers Demerara and Eseequibo, with the 
adjacent coest, having been completed, the surveyors have lately 
been employed in obtaining off-shore soundings on the extensive 
bank which fronts British Guyana, an operation of a very arduous 
and tedious character, in the small sailing-veesel at their dirrposal. 

Nwfm&nd.-Thb survey is conducted by Staff-Commander 
J. H. Kerr, aided by two aasistanta, and is carrid on during the 
summer segson in a small hired steam vessel. A portion of the last 
season wae devoted to sounding the eastern approach to Belle Isle 
Streit, when the limit of the 100-fathom edge of the bank was well 
defined, in the interest of the line of passenger-vesseh which run 
between Liverpool and Quebec, and adopt thie route during a part 
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of the year. The f o p  which are so prevalent on thie dangerous 
coast, and which, in addition to the presence of ice, enhance the 
difficulties of navigation, give an increased value to these soundin@ 
as a guide to the mariner : with the same view, depths have been 
obtained on the hitherto blank apaces in the charte of the Gulf 
of St. Lawrence. During the latter part of the seaeon, the sur- 
veyor were engaged in defining and charting the numerous dangers 
in the neighbourhood of Bonavista Bay, on the eastern coast of 
Newfoundlend. 

I n  the depth of winter, Commander Kerr and his assistant aided 
in several attempta to reoover the broken Atlantic cable, but, owing 
to a constant succession of storma, intense cold, and the prevalence 
of ice, their efforta were unmcceaeful. 

B&h Colu&a.ataff-Commander Pender and his two aasistants 
have k n  employed during the past sawn in examining the rugged 
western seaboard of the islands whioh h n t  the coast of British 
Columbia, northward of Vancouver lsl&d; this service has been 
completed, as well as the inner and sheltered ship-channels of oom- 
munication, aa far ae the northern boundary of the colony, in 54' 40' 
s. lat. Additional soundings have also been obtained on the bar at 
the entrance of the Goletaa Channel, at the north end of Vancouver 
Island, and resurveys, on a large wale, of Becher and Pedder bays, 
at the eastern end of St. Juan de Puca Strait.  hie survey may now 
be considered complete, and sufficient to meet all the requirements 
of the navigator and the settler for many years to come, and the 
party have been consequently withdrawn. 

Cape of Good Hop.-IJnring the past year this survey, under the - oonduct of h'avigating-Lieutenant Archdeacon, haa made excellent 
progress: the coast has been completed from Lambert Bay, north- 
ward, to r few miles beyond the Orange River, a distance of about 
250 miles, although, from the want of a veaeel, i t  has not yet been 
possible to complete the soundings off it. 

Great hopea were entertained that the entrance to the Orange 
River would have proved navigable, thus opening up a new a d  
shorter route to the lately-diecovered diamond fields : such hopes, 
however, were not realiaed, the entrance having been1 found 
obstructed by an extelllrive ssndber, and the river within, for 
s e v e d  miles, a maee of sandbanks. 

A survey, however, of Port Nolloth, about 50 miles to the south- 
ward, haa been executed. It is a small, but very &e harbour for 
vessels of light draught, and is becoming of considerable importance 
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to the colony as a port of shipment for the copper-ore obtained from 
the mines which are situated about 90 miles from the mast. " Great 
credit," Mr. Archdeacon remarks, "is due to the Copper-mining 
Company for the energetic manner in which they *re carrying out 
works for developing the mineral w d t h  of this otherwise unpro- 
ductive tract of country : a steam tramway is in c a m  of wnstrnc- 
tion from the port to the minets, 40 miles of which were completed 
and in working order at the end of Deaember." 

This surveying party has undergone considerable hardships and 
privations, consequent on the scarcity and extreme saltness of the 
water, and the almost entire absence of inhabitants in the viciniiy 
of the coast, where the country is little better than a barren sandy 
wlU3t.e. 

Sod Australia.-During the early months of 1870, Navigating- 
Lieutenant Howard and hh ~esistant were employed in s' small 
colonial schooner in sounding the neighbourhood of Tipara Reef in 
Spencer Gulf, and examining the Northern C m t  of Kangaroo 
Island, between Point Marsden to Cape Borda, a distance of over 50 
miles. 

Subsequently the coast was surveyed from the mouth of the 
Murray River to Cape Jaffa, 40 miles south of Lacopede Bay. Mr. 
Howard remarks of this bay that, although quite open to the west- 
ward, i t  is remarkable as a perfectly smooth anchorage ; the swell 
from the Southern Ocean being entirely broken up and dissipated by 
the time i t  reaches within a mile of the beach, in four fathoms of 
water, even in the most violent gales. This circumstance he attri- 
butes to the very gentle undulation of the bottom, and the consequent 
very gradual shoaling of the water fiom about 10 miles off-shore up 
to the beach. 

Later in the season the mest line was wmpleted from Cape J d a  
to Glenelg River, making altogether a distance of about 230 miles 
of coast examined during the year : the greater part of this, owing 
to the impossibility of effecting a landing from boats, was carried 
out by shore parties, and the off-shore soundings still remain to be 
completed : on this work the surveyors are at present employed. 

Victoria, AuetraIia-Navigating-Lieutenant H. I. Stanley, aided by 
two assistante, has completed the line of coast known as the Ninety 
Mile Beach, Gipps' Land, and carried the aurvey eastward to Cape 
Everard, a point about 40 miles from Cape Howe, the eastern limit 
of the colony. The greatar part of thi~ stretch of coast is unin- 
habited; a d ,  ee a landing could not be effeoted with safety, i t  
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became neceesety to carry on the m e y  by walking parties, 
crossing the rivers on I& constrncted of drift timber. In this 
manner, and in the face of many dsculties and privations, among 
them the abeenoe of fresh provisions, 120 miles of c m t  were sur- 
veyed in lese than three months, and conspicuoas beacons erected 
for firing the positions of the soundings still to be obtained. In 
addition to the above, l a r e e  plans have been made of Port 
Fairy and Warmamboo1 Harbour. 

The ccxrrrt haa been closely sounded, from Wilson Promontory to 
near Merriman Creek, on the Ninety Mile Beaoh, amounting in 
meawrement to about 400 square milea The total amount of 
coast s u ~ ~ e y e d  by this party during the year has been 180 miles, 
the greater part of which was open and exposed. 

New So& Wdee.-It was noticed in the last annual report that 
the seaboard of this colony, together with the off-shore soundinge, 
had been completed; the charta of the whole coast have since been 
published, and reflect the higheet credit on all the officers who have 
been engaged in thie excellent survey. Navigating-Lieutenant 
Gowlland, who, in succession to Captain Sidney (the officer who 
commenced and mnducted the survey for several years), haa brought 
i t  to a close, has been retained for a time in the colony by permis- 
sion of the Admiralty, for the purpose of completing the inner 
waters, and haa lately finished the m e y  of Clarence River. 
Queendand.-Std-Commander Bedwell, who ia in charge of this 

survey, hee, with one assistant, in a small colonial vessel, carefully 
examined and surveyed the ahores of the colony from the northern 
part of Hervey Bay almoet to Port Curtis, a diatance of about 140 
miles; and this stretch of coaat haa been closely sounded to a 
distance of twenty-five miles off-shore. 

E a b h  Archiplago.--Under this designation are included the Sulu 
Sea and the channeh among the Philippine Ielanda leading east- 
ward into the Pacific Ocean-the passag& muthward into the Sea 
of Celebes, the Moluccas-and Ban& and Arafura seas towards 
Australia It must be h o w l e d g e d  that the term is sdc iendy 
comprehensive, and the information which we p e a s  regarding it 
a~ a navigable region is at present extremely imperfect. Looking 
to the prosped of an extensive commercial intercourse springing up 
between China, Japan, and the Anatralian colonies by these routes, 
the work has eceroely been commenced too m n .  

H.M.S. Naawu, under the command of Oommander W. Chimmo, 
was fitted out last year, and left England in Bby to commenoe this 
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great work. The ship p d  through the Suez Canal and Red Sea, 
making an examination there, of various sites proposed for light- 
houses; she then carried a line of deep-sea soundings, in depths 
varying from 2000 to 3000 fathoms, between Galle Harbour in 
Ceylon and Java Head at  the entrance of Sunda Strait, and thence 
up the China Sea to Hong-Kong, for submarine-cable purposes, 
finally leaving Hong-Kong for the scene of her work early in 
December ; by the last accounts she had commenced her labours in 
the Sulu sea. 

Japn.-Commander St. John and the officers of H.M.S. Sylvia 
have been principally employed during the past year in making 
surveys of the intricate portions of the Inland Sea of Japan, which 
were most urgently required. They have completed the passages 
on either aide of the " Conqueror " Bank, from Cone Island on the 
errst to Mutsu Sima on the west, a distance of abont 20 miles ; and 
when thie very important part of the navigation of what is now 
rapidly becoming a great thoroughfare, is published, it cannot fail to 
be a great boon to the seamen of all nations, and the navigation of 
the Inland Sea, throughout its whole length, abont 250 miles, will 
then be an operation of comparative ease and safety. 

The portaof Matoya and Owmi, on the south coast of Nipon, have 
also been surveyed, and will prove valuable as harbours of refuge, 
for vessels caught in bad weather between the eastern entrance of 
the Inland Sea and the Gulf of Yedo. 

Commander St. John has furnished some valuable observations 
on the great Japan Current, and on the Typhoons, which prevail 
in thia region, and acknowledges the valuable assistance whioh has 
been rendered to him in these researches by the intelligent Com- 
manders of the Peninsular and Oriental Company's ships, running 
between China and Yokohama. I t  is gratifying to relate, in con- 
nexion with this survey, the very great interest which has been 
manifested in the work by the Government of Japan: everywhere 
the greatest possible attention and civility have been extended to 
the surveying parties, and assistance in the way of guides, inter- 
preters, &., freely afforded. 

At the request of their Government, some young Japanese officers 
were received on board the Sylda, and instructed in the art of 
nautical surveying and the use of instruments; acquitting them- 
selvee very creditably. A small steam vwe l  has also been placed 
at  the disposal of Commander St. John, for the purpose of coope- 
rating in the survey ; and it seems not improbable that at no distant 
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time the Japanese may take up the Kautical Survey of their own 
coasts, or at any rate materially contribute towards its completion. 

In closing these brief notices of the progress of the Surveys of 
the Eastern Seaa, which i t  hae been the polioy of this oountry to 
p m e  ever since our commercial relations with China were seri- 
ously established subsequent to the war of 1841, i t  is imposrrible 
not to refleat on the vast benefits which accrue, in consequence, 
to the commercial interests of all nations, but especially to our own, 
and at an expenae to the country of very little more than the 
ordinary annual coat of two of the smallest class of vessels of war. 

Sumwry.--The usual Tide Tables, lists of Lights, Hydrographic 
Noticea, and Warnings to Msriners. have been h u e d  during the 
past year. Of Sailing Directions there have been published a 
volume for the West Coast of England, from Milford Haven to the 
Hull of Galloway; revisions of the Channel Pilot, relating to 
the North Coeet of France and the Channel Islanda, and also 
of the Persian Gulf Directory. New directions have likewise been 
prepared for the navigation of Magellan Strait and the northern 
channels ; the result of the late survey. 

Forty new charta have been e~lgraved and pnhliahed, and over 
one thoueand added to or corrected. Among the former may be 
noticed, as of especial importance to navigators, a new aeries of the 
Sorth and South Atlantic Oceans in four sheets, and of the Indian 
Ocean in two sheets, on scales coinciding with the Pacific aeries 
previonsly in circulation ; an entirely new series for the Strait of 
Magellan, embracing from Cape Virgin, on the east, to Cape Pillar 
and the Gulf of Penas on the west and north : these latter charts, 
on good navigable scales, are principally tha results of the labours 
of the late Admiralty Survey under Capt. Majne, c.n. ; they amount 
tr, seven sheets, exclusive of numerous separate plane of anchorages ; 
and there is no reason now why the largest steamers, with the 
assistance of these charta and directions, should not avail them- 
selves of the smooth-water route, and enter tho Pacific from the 
Gulf of Pense in the latitude of 47O 8. 

L ~ t l y ,  i t  mnat not be omitted to notice a new Magnetic Variation 
Chart of the World, just published from materials collected at the 
Admiralty since 1858, the date of the last chart of the kind. Owing 
to extended magnetic observations in various parts of the world, 
and to the changing character of the element which this chart 
represents, it is important that it should be renewed at certahi 
intervals of years. The present publication, under the superintend- 
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anae of Staff-Captain F. J. Evans, has been compiled by Navigating- 
Lieut. Creak, of the Hydrographic Department. 

The number of Admiralty Charts printed for the use of Her 
Majeety's ships and the public generally, during the last year, haa 
been one hundred and fifty-three thonsand. 

NEW Pns~~ca~~oris.-Colonel H. Yule'e edition of a MMW Polo!-. 
Whilet these pages are passing through the press, I have received 
an early copy of a work-a new edition of a Marco Polo '--which,. 
by the profound erudition i t  displays on all topics relating to the 
medkval geography of Central and Eastern hia, merits prominent 
notice in an Address like the present. Colonel Yule, indeed, by his 
previous work, 'Cathay, and the Way Thither,' noticed in my 
Addrese of 1867,. had shown himself thoroughly competent for the 
peat  work which he has now, after many years' labour, brought 
to a conclusion. 

The maps, 17 in number, with which the two handsome volumes 
-in addition to 90 pictorial engravings--are illustrated, give a 
geographical character to the book at the firat glance. Six of 
these map  are devoted to the elucidation of the itinerariel, of 
Marco Polo, and one in intended to embody his own conception 
of the geography of his route, being aonshcted, aa far aa poesible, 
on his own corrected data and expreseions. Among the others is 
a Plan of modem Peking and ite environs, overlaid by another 
showing the city as it stood about the year 1290, when described 
by Marco Polo under the name of Cambeluc; besides plans of' 
Hangchow, the Traveller's " Great City of Kinaay," with its lake ; 
the remains of the Great Mongol City of Sarai, on the Volga; 
and so forth. The pictorial illustrations, also, are well selected, 
and often convey vivid id- of the places and mbjecta described 
by the mediteval Traveller. Such in the one representing the 
Paizah, or Honorary Golden Tablets of the Mongols, to which 
Mam Polo so often alludes ; and mch also is the redoration of the 
ancient city of PagCin, in Burma, the Mien of the quaint Venetian 
Traveller, 8e compiled from Colonel Yule's own sketches on the 

spot. The carefully-studied illustrations of the Mongol camps 
of the Middle Ages, of the Chinese fleets, and of the Mediterrenean 
galleys of the same period, 8e well aa the representations of the 
aborigines of Western China, aftar Chinese drawinga, are all of 
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the .=me instructive character. In short, the reader will derive 
no little aid, in enabling him to realiee the full meaning of the 
mediaeval Traveller's descriptions and narrative, from the copious 
illnstrations which enrich thia remarkable book. 

With rega~d to the Editor's part in the work itself, it may be 
observed that the Preliminary Discourse on the Life and Book of 
Marco Polo introduces a variety of documents from the Venetian 
Archives, of which some, such as the great Traveller's will, have not 
been before published in England, and others are entirely new. 
Among the latter may be noted the reoord of a caae before the 
Venetian Court of Requeets, in which Marco Polo prosecutes an 
unfaithful agent, who had been entrusted by him with the sale of 
a parcel of musk, the first document known in which Marco appears 
as an actual trader. The different texts of the Traveller's book, 
their sources, mutual relations, and comparative value, are made 
the subject of a discmion, which is illustrated by Tables, showing 
the filiation of the different manuscripts, aa deduced by Colonel 
Yule; and a list of the known MSS., amounting in number to 
75. I t  may be added, as a striking proof of the amount of original 
research made by Colonel Yule, that this number exceeds by nearly 
30 the fullest list hitherto compiled; and that 27 of the whole 
number have been actually examined by him. 

A taak such as the elucih'tion of the many obscure pointa 
in the narrative of Marco Polo could not, aa the Editor modestly 
observes in his Preface, have been satisfactorily accomplished by 
the resources of any one person. The force of this remark will be 
evident, when i t  is considered that not only a knowledge of the 
written language, history, and archaeology of China and other 
countries of Asia ia absolutely necessary, but an acquaintance 
with various recondite branch- of science, and personal acquaint- 
ance with the topography of portiona of the vast countries over 
which Marco Polo's travels extended. The sagacity and industry 
of Colonel Yule have, however, served him well in seeking and 
obtaining valuable aid from many anthorities on special subjects. 
Among many others to whoin he acknowledges hie indebtedness, 
may be named the Cavaliere Gulielmo Berchet, of Venice; Dr. 
WilliamLockhart,formerly Resident in Peking; orlo of our medallists 
of h t  year, Lieutenant Francis Garner ; Major Montgomerie, of the 
Indian Trigonometrical Survey ; the Rev. Dr. Caldwell, author of 
the 'Dravidian Comparative Grammar ;' Mr. A. Wylie, of Shanghai, 
the eminent Binologist ; the Rev. H. A. Jaeschke, of tho Moravian 
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Mission in British Tibet; Pundit h p h u l ,  c.c.I., lately British 
Agent in Badakhshan ; Colonel Lewis Pelly, H.M. Resident on the 
Persian Gulf; Professor Schiefner, of the Imperial Academy of St. 
Petersburg; Sir Arthur Phayre; Sir Bartle Frere; and Professor 
Vh*. 

Among the new geographical elucidations contained in the 
work, some of which are, to the great convenience of the reader, 
pointed out in the Prehce, are the following :-The explanation of 
the name Bheluchelan, applied by Polo to the Caspian (I. p. 55); a 
detailed discussion, with a map, of the route between Kerman and 
Hormuz; and the identification, for the first time (by the aid of 
Colonel Pelly), of the site of the older Hormuz, on the mainland 
(I. p. 104-108) ; the identification of Polo's Cobinan with the still- 
subsisting district of fib-Bencin, in northern Kerman (I. p. 117); 
the establishment, by the aid of Pundit Manphul, of the position 
and continued existenoe of Keshm, in Badakhshan, the C a m  of 
Polo, a place which had disappeered from modern geography (I. 
p. 147); the identification, by the aid of Dr. Caldwell, of the site 
and ruins of the great port of Cail, in Tinnevelly (11. p. 307); and 
many others of similar interest and importance. - 

Italy.-A remarkable revival of interest in Geographical enter- 
prise has of late been displayed in Italy, the birth-place of so many 
renowned travellers and discoverers. The Italian Geographical 
Society, to whioh I have alluded in former Addresses, as presided 
over by the energetic Chevalier Cristoforo Negri, now comprises 
no fewer than 1254 members, as I learn from the Anniversary 
Address of the President, delivered at Florence on the 30th of April 
last. This Address, occupying Hty-five pages of large octavo size, 
is a cemprehensive review of the progress of Geographical scienca 
and discovery during the year, and shows how closely its learned 
author hae followed the achievements of travellers and the records 
of Geographical research in all countries. I t  is apparent from Signor 
Negri's observations that he is anxious to secure the co-operation of 
all those distinguished Italians who are engaged in exploration, 
under foreign Governments, and the results of whose labours have 
hitherto been published in other languages than their own. By 
gathering these within the fold of the Society of their mother 
country, great results may in future be anticipated. Even at present, 
the BoUettino of the Societr, issued in annual volumes, contains many 

/ble original memoirs and maps, which all geographers will do 
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well to consult. During the past year the Sooiety has received the 
Reportti of Nachtigal's Expedition to the Sulten of Bornou, to which 
an Italian gentleman, Signor Valperga, is attached. The expedition 
intended to return by the dangerous route of W h y ,  where the 
unfortunate Vogel was murdered. 

Swifzerlond. - From our indefatigable Corresponding Member, 
If. J. M. Ziegler, of Winterthur, we have received the m a 1  annual 
Report of the progress made in perfecting the topography, geoloa, 
and climatology of Switzerland. By this we learn that the Geo- 
detical Board have continued their operations since the last Report, 
and that Professor Hirsch has announced that the determinations of 
longitude will be concluded during the present year. We also learn 
that the Federal Government, in addition to the wperb m a p  of 
Switzerland they had previously given to the world-the work of 
the Federal Ordnance Snrvey-have issued s new set of contoured 
maps of portions of the country, namely, the environs of Berne and 
of Interlachen, on scales of 1 : 25,000 and 1 : 50,000. The Surveys 
of Switzerland, supported by the Federal Government, tend grdu-  
ally to rendor the knowledge of the topography and physical geo- 
graphy of this divereified portion of Europe as complote as possible. 
Thus, a cadastral survey of all the 132 municipalities of the Canton 
of Soleure is now in course of exeoution, under the direction of M. H. 
Denzler, on a scale of 1 : 500 and 1 : 1000. 

UXITED STATB. -The American Geographical and Statistical 
Society of New York, which is destined, no doubt, to play an 
important part in the promotion of Geographical science, num- 
bered, in the early part of the preeent year, 540 membene. At 
the annual meeting, on the 20th of February last, an interesting 
general report on the geographical work of the United States for 
the past ten years was read by P r o f m r  Gilman, under the fonn 
of the annual Addreas to the Sooiety. In this comprehensive die- 
conme the numerone Expeditions which have been organized to 
survey the vest f eatern Territories of the States were briefly 
paeeed in review. The ecientifio reaulta of some of these, pub- 
lished with rare complehneee and at liberal outley by the United 
Statea Government, are well known in England; others, such as the 
publications of the Qeological Smvey of California, are muoh lea  
known, although of the highest general and aoientifio interest. This 
Survey, chiefly under the direction of Whitney, has examined the 
range of the Sierra Nevada of California, measuring ita lofty peaks 
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and mapping out on a large scale the many picturesque valleys 
lying along their flanh. We now learn that a map is nearly ready 
for publication, giving the resulta of these surveys, as far as regards 
the central part of the State, in which the higheat peaks of the 
country are situated. But more than this, a series of elaborate 
volumes i n  in course of preparation (three of which are already 
issued), devoted to the Geology, Physical Geography, Botany, and 
Zoology of California. When we consider that the cost of all this 
is defrayed by the State Government, and voted by the State Con- 
gress, we cannot but admire the enlightened public spirit thus 
displayed by the citizens of the " Golden State ;" and our admiration 
is increased on learning that some portions of the country, especially 
those picturesque tracts where groves of the gigantic cedars are 
still growing, have been reserved by the State, in perpetuity, as 
vast parks for the enjoyment of the people. 

Besides the noble work just mentioned, there are enumerated in 
Professor Gilman's discourse, nmong recent operatione, the official 
survey of the country adjacent to the 40th parallel, under Mr. 
Clarenco King, which includes an accurate topographical examina- 
tion of a belt adjacent to the Central Pacific Railroad, with researches 
in its geology, botany, and so forth ; and the surveys, by different 
parties, viz., Parry and Englemann, Gilpin, and Whitney and Brewer, 
of the peaks and so-called parks of Colorado Territory, comprising 
the central part of the Rocky Mountain system. An account is 
given also of a party sent by the Harvard Mining School, by whom 
a survey has been made of the loftiest portion of colorado, the 
resnlta of whioh have not yet been published. I t  has now been 
established that the three highest peaks in United States territory 
are Mount Whitney in California, and Mounts Harvard and Yale 
in Colorado, none much exceeding 15,000 feet above the eea-level. 
Other surveys have been-tha* of Arizona, by Mr. J. T. Gardner, 
the Utah Boundary Survey, Major Williamson's measuuenient of 
the depression below the sea-surface of Death's Valley, in the 
southern part of the Great Basin, and particularly the remarkable 
examination of the Great Cation of the Colorado Ri~er,  made by 
Najor Powell during a courageous journey through this stupendous 
chasm. The interest excited by these surveys is creating in the 
States a demand for a national topographical and higonometrical 
survey, similar to those of many European countries, which assuredly 
will not be much longer delayed. 

It is scarcely necessary in this place to point out the great im- 



portance of these works to all engaged in geographical pursuits. 
The Cartographer, indeed, both in the United States and in Europe, 
will readily adopt the great mass of new information supplied by 
these surveys, and register them on new maps foi public use ; but 

b 
the Physical Geographer should not be unmindful of the great addi- 
tion to the illustrations of hie science which these explorations in 

i the western pax-ta of North America are calculated to furnish, under- 
taken, as they have been, over a port.ion of the world in a high 
degree remarkable for the variety and singularity of ita physical 
configuration. 

INDIA.-A Memoir on the Indian Surveys, by Mr. Clements 
Markham, has been printed by order of the Secretsry of State for 
India, which is intended to furnish a history of the scientific surveys 
from their first commenoement. The narrative is supplied with 
numerous references, in order to enable an inquirer to follow up 
his researches on any special point, or on any ptidicular branch 
of the subject. It is thue a work the perusal of which will give 
a wmprehensiveidea of the measures that have been taken in India 
for the advancement of geography and kindred sciences, while i t  is 

I 

alao intended to be permanently useful as a book of reference. The 
Memoir is divided into seventeen sections. The first gives a history 
of the marine surveys conducted by officera of the Indian h'avy. 
and is an interesting m r d  of operations which have added very 
largely to our geographical knowledge. I need only refer, in 

b proof of this, to the numerous important papers in our ' Journals,' 
and in those of the Bombay Geographical Society, by officera of 
the Indian Navy; all of which are noticed in this section of Mr. 
Narkham's Wemoir. The fixat surveys on land were not com- 
menced until Lord Clive had won the battle of Plassy ; when that 
greet geographer Major &&ell commenced his honourable career 
by mapping the distriota of Bengal and Behar. The second Sec- 

I tion of the Memoir contains an account of the route-surveys of 
Rennell and his coadjutors in various parts of India. In the com- 
menoement of the present century, the systam of route-surveying 
was superseded by the more scientific trigonometrical method in- 
troduced by Colonel Lambton. The eight following Sections of the 
Memoir contain a narrative of the labours of Lambton, Everest, 
TFraugh, Thuillier and Walker, and of the distingniahd officers 
who have served under them. This ground is covered by the 
lneamrement of the great Indian arc of a meridian, commenced by 
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Lambton, and w d u l l y  completed by Everest ; by the operations 
of the Great Trigonornetrid Survey, and by the work of the Topo-. 
graphical and Revenue Surveys. Here we have a reaord of work 
conducted with great scientSc knowledge, with marvelloue skill 
and judgment, and with untiring zed; through which results have 
been obtained that are unwrpeesed, for magnitude and importance, 
in any other part of the world. Hitherto the history of them most .*'I 

interesting operations h a  been buried in official reporb, which 
are not eaaily accessible ; and a complete general view of them, in 
a convenient form, such as is supplied by these sections of Mr. 
Markham's Memoir, cannot fail to be welcome to all geographers. 
In his 12th Section, E. Markham gives some account of the 
method of supplying instruments for the nee of the scientific surveys I 
in India, and of the observatory established at Lambeth, under , 
the direction of Colonel Strange, for testing and examining them. I 

The subsequent Sections of the Memoir review the operations 1 
of the scientific labourers in those other branches of inquiry, 
which are included under the head of Geography in i& most 
comprehensive sense. The 13th Section gives a history of the 
Geological Survey of India, as well 8s some account of the earlier 
labours of zealous independent inquirers before a sgetematic survey 
was established. Then follows a section on Archmological Re- . 

searches in India, containing a general view of the work of James 

1 
I 

Prinsep, Wilson, Cunningham, Fergusson, Meadows Taylor, Walter 
I 

Elliot, and other eminent men who have laboured in this important 
field of inquiry. A perusal of the Archeeological Section of the * 
Nemoir will furnish very striking evidence of the close annexion 
between geography and the investigations of the archeaologist. The 
identification of sites of ancient citiee, and a comparison of their 
present position with the positione deecribed in ancient writings, 
supplies proofe of physical changes, eepbially as regards the courses 
of rivers. Indeed comparative geography, which is not the leest 
important branch of our science, is wholly dependent on the labours 
of archmlogists. The next Section gives a detailed account of the 
meteorological and tidal observations that have been undertaken, 
from time to time, in various parts of India; of the valuable 
contributions to our knowledge of Indian meteorology by Colonel 
Sykea, Gene@ Boilmu, Dr. Buist, Mr. Allan Bmun, and 0th- 
and of the systematic arrangements for meteorological registration 
which have recently been adopted by the Indian Government. 
In his 16th Section, Mr. Markham reoorda the labours of astro- 
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nomere in India. First touching upon the ancient studies of Ulugh 
Beg, and the later observations of the renowned Jye Sing, a sketch 
is then given of the work accomplished by the English successors 
of those Oriental astronomers, at  the Madras Observatory, under 
Goldingham, Taylor, Jacob, and Pogson ; and at Trivandernm 

p under Caldecott and m a n  Broun. 
The 17th Section is devoted to phyeical geography, and to an 

A attempt to supply information respecting the efforts that have 
been made to form generalizations from the obsemations collected 
by surveyors and other inquirers. Mr. Markham here enumerates 
the opinions which have been formed by geographers respecting the 
physical structure of the great Himalayan mass, the views enter- 
tained with reference to the river-systems, and the accounts that 
h a ~ e  been published of the physical features of other parts of 
India. He aleo gives an account of the labours of botanists, and 
supplies references to works on forest conservancy, and other 
results of human action, which have so important a bearing on the 
phy eical changes of the earth's surface. 

Mr. Markham devotes a final Section to a hidory of the utiliz- 
ation of the work of the surveyors, and of the preparation and 
publication of maps, from the time of Richard Hakluyt, the first 
cosmographer to the Eaet India Company. He reviews the labours 
of Rennell, Dalrymple, Horebnrgh, Aaron Amow~mith, and John 
Walker ; and gives information reepecting the preparation of the 
Indian Atlas, of the charts of Indian seee, and of other maps and 

v memoirs. Mr. Markham i now himself in charge of the Geo- 
graphical Department of the India Office; and i t  is a source of 
great eatisfaction to h d  that care is at last being bestowed on the 
priceless collection of geographical documents which have been 
inherited from the old East India Company. The importance of 
having a Department in England, in communication with the 
surveyors and other scientific inquirere in India, haa long been 
felt; and i t  is certainly a oauee for congratulation among geo- . 

I graphers that an arrangement should have been made which, while 
ensuring the efficient transsction of bminese conneotad with the 
Indian surveys, will aleo have the effect of securing a more general 
diffusion of knowledge in England respecting the noble and 
zealom labours of our brother geographere in the Eaat. 

The operatione of the Surveys in India, during the last season, 
1869-70, show staady progreee, and have resulted in the production 
uf a large number of ueefnl maps, and of considerable additione to 
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geographical knowledge. Mr. Markham's memoir will enable geo- 
graphers to refer to the previous history of operations now in 
progress; and, in reviewing the work of the Indian Surveys 
during the last season, I will therefore take them in the same order 
as has been adopted in the sections of his memoir. 

Indian Miwine Suwy8.--Shoe the abolition of the Indian Navy, 
in 1862, no freeh marine surveys have been undertaken. This is 
the more to be deplored, as a great deal of very important work 
remained unhbhed, while the surveys of many parts of the Indian 
coasts urgently require periodical revision. Mr. Markham hae 
recently brought this subject to the notice of the Secretary of State 
for India; and I am glad to learn, from a statement made by Mr. 
Grant Duff, in the House of Commons, that its consideration has 
been referred to our Assooiate, Governor-General the Earl of Mayo. 

1% C r e d  Tn'gmmetn'wl'Suwy.-This great work, under the 
superintendence of Colonel Walker, is now approaching comple- 
tion. Five trigonometrical Series are s t i l l  in hand. The Brahma- 
putra Series, on the 90th meridian, under Captain Thuillier, has 
been pushed forward 56 miles doring the lest season. It follows 
the course of the Jamwna branch of the Brahmaputra, passing 
through a flat country, much cut up by watercourses. The opera- 
tions of the Burmah Series, under &. Rossenrode, were, unfor- 
tunably, brought to a sudden stop, owing to the financial panic of 
last year. The Beder Longitudinal Series is to connect the Great 
Arc with the Coast Seriea. It passes through a most difficult and 
pestiferous region, chiefly in the basin of the Godevery. The work 
was undertaken by Sir George Everest, when quite a young man, 
nearly fifty years ago; but he and his whole party were struck 
down by malignant fever, and they were obliged to abandon the 
attempt. The country has scarcely been visited since, and has 
never been mapped. I t  is densely wooded, and thirty-two hill- 
tops had to be cleared of forest for observing-stations. Mr. Shelver- 
ton, who waa in charge of thia Series, d&g the season of 1869-70, 
carried the triangulation over 70 miles, and extended the pre- 
liminary work for 170 miles further. But he, like Everest, was 
struck down by fever, with most of hie party, and five of his men 
died. Having partially recovered, Mr. Shelverton nobly stuck to 
hia work, with that devoted eeal which hee ever didinpished the 
members of the Indian Surveys ; and the melancholy newe haa now 
arrived that he hee died at hia pat ,  a true martyr to science. He 
had been many yeare in the Survey, and had done much valuable 



>SAY 22,1871.] INDIA--GREAT TRIGONOMETRICAL SURVEY. 270 

service, which has been fully acknowledged in the reporta of his 
chiefe. He was an admirable surveyor, and a man of undaunted 
courage and d. His loss will be much felt. The Belaspur Series, 
on the meridian of 82", has been commenced by Mr. Keelan, and 
was extended for 95 milee during the last sewn. The Banga- 
lore Meridian Scrim is intended to cover the gmund of Colonel 
Lambton's original work, from Cape Comorin to the Beder base, 
which, in coneequence of improved instruments and the more 
accurate methods of modem times, now requires revision. The 
Series is divided into two Sectione, nnder Lieut. Rogers and Major 
B r a d L  

The topographical surveys, under the superintendence of Colonel 
Walker, include thorn of Kumaon and British Gurhwal, Kattiwar, 
and Gumrat. The first, directed by Major Montgomerie, shows a 
very large onbturn of work; while that officer's highly interesting 
report on the journey of the Mirza-the native whom he instructed 
and selected for the extensive journey over countries unvisited by 
Europeans since the days of Marco Polo and Benedict Goes-is fully 
noticed in my narrative of the progress of discovery in Central 
Asia. I must not omit, however, to mention here the work of Cap 
tain Carter, in fixing the positions of many peaks in the moun- 
tainous wuntry north of Peshawur. The Kattiwar Survey, nnder 
Che thoughtful and judicious supervision of Lieut. Trotter, has made 
good progress, and a Isrge area on the western shore of the Gulf 
of Cembay is completed. The Survey of Guzerat, nnder Major 
Nasmyth, wee commenmd during the season of 1869-70. 

Two astronomii parties, on the meridians of 75" and 78'. 
have been at  work, under Captains ~eaviside and Herschel. The 
former took sets of observations at  five stations between the 
parallele of lndore and Poona; while the latter took sets of ob- 
aematione at  two groups, consisting of three stations each,--one 
near Bangalore, and the other a t  Coimbatore. The d t s ,  at  
mveral atations of a group, S0rve to show whether there ia any 
essential local deflection. Such wae found in both groups. Lieut. 
Herschel need the zanithtlector, recently completed by Mwm. 
Troughton and Simms, from d a i p  by Colonel Strange,.on which 
he reports very favonrably. 

The levelling operatione of the Survey, conducted by Mr. h e ,  
covered a cimnit of 570 milea in Onde and the North-Weet h+ 
vincea, during the past seeeon, and the discrepancy at  cloeing only 
amounted to 0'14 of a foot. 
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In the season of 1868-69 Major Basevi completed his series of 
pendulum observations on the great meridional arc of India. I n  
1869-70 he took observations on points on the ooast, in nearly the 

I same latitudes as the pendulum stations inland. He selected posi- 
tions far from mountain ranges, that the remlts might not be 
affected by such variations of gravity as are met with in the vicinity 
of high land. A series of observations was a h  taken on the Island 
of Minicoy ; and Major Basevi intends to observe on the elevated 
plateaux of Ladak and Tibet, at Aden and in Egypt on his way 
home, and to bring the work to a olose by a sen- taken at  Green- 
wich. Hie observatione of laat season were calculated to throw 
some light on the relative variations of gravity at continental, coast, 
and ocean stations. The resulta ahow that gravity on the coast is 
greater than inland, and at ocean stations greater than on the c&. 

At the computing office of the Great Trigonometrioal Survey, Mr. 
Hennessey and Mr. Cole hare re-determined the thermal expansion 
of the standard bar, by very careful and exact inveetigations, which 
entailed much labour. An aocurate knowledge of the factor of 
expansion of the standard bar was the one thing wanting to permit 
the final reductions of the base lines, and these reduotions have 
now been completed. Colonel Walker has thus been enabled to 
commence the publication of the final results of the Survey; and 
his first volume has just appeared. It contains a very interesting 
introductory account of the early operations of the Survey from 
1800 to 1830, and the details of operations connected with the base 
lines and the standard of measurement. The whole work, consisting 
of some twenty volumes, will form a aomplete history of the Great 
Trigonometrical Survey of India. 

The Bevenue Surveys of India, divided into the Upper and Lower 
Circles, have been actively proseouted; and 21,054 square miles 
have been surveyed during the season of 1869-70. The Upper 
Circle comprises two parties in the North-West Provinces, one in 
Oude, two in the Punjab, one in Sind, and four in the C e n t ,  
Provinces. The Peshawur Survey, embracing 2467 square miles, 
under Colonel Johnstone, was commenced in 1863. Much valuable 
work has bean done beyond the frontier, and several e m m  have 
been discovered in the old maps, especially one in the come of the 
Cabul River. Colonel Johnstone made friends with the wild hill- 
tribes, a race of plunderers, like our own Borderem three centuries 
ago. One of the Afreedees o h a n d  to see the Colonel's crest- 
the winged spur-and, on asking its meaning, he was told the well- 
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known Border story, which rejoiced his heart. Henceforth there 
was a fellow feeling for the Sahib whose Border ancestors had the 
aeme pnrsuite as the Afreedeea In Nemar, the maps of the surveyors 
were of great use to the railway engineers in their preliminary ope- 
rations. They were saved the necessity of making wrveys of their 
own, whioh expedited their work materially. The Lower Circle 
c o m p k  surveying @ea in Nowgong, Luckimpore, Hooghley, 
Cooch Behar, Haeereebegh, and Seebsaugor. The work of the 
Madras Revenue Survey is elso progressing, and the village and 
district mepe form the basis for the future constrnction of useful 
mape i n  smaller d e a  

Ths Topopuphim2 9urvya of Idah are undertaken to furnish all the 
deteiis required for good military maps, and for engineering and other 
administrative purpoees, in Native States, or in the hilly and thinly- 
populated regions whew elaborate field-surveys are unnecessary. 
India ia too large and divereified to be dealt with by one system of 
aurvey only ; and Colonel Thuillier, who has now been in c h a w  of 
the Revenue and Topographioal Surveys for upwards of a quarter 
af a century, has pushed forward two systems side by side, each 
admirably adapted for the epeoial requirements of the region to 
which i t  ie applied. During the season of 1869-70 seven topo- 
graphical m e y i n g  partiea have been at work in Gwalior and 
Central India, the Central Provinces, Chota Nagpore, Gmjam, 
Bundelcnnd, Rajpootana, and the Khasia and Garrow hilla. All 
thew region0 were previously either nnmapped or represented only 
by very old imperfect sketohea They are for the moat part wild 
and extremely unhealthy, and labour is procured with mnch diffi- 
culty. The total work includes 16,315 square miles surveyed, and 
13,218 of advanced skeleton triangulation ; and mnch material haa 
Ohus been furniehed for several of the unfinished atlae sheets. In  
the Central Provinceq the party oommanded by Mr. Girdlestone was 
a t  work in the loftiest and wildest parts of the Satpoora range, and 
in the malarious foreeta near the Wyngunga valley. The party had 
been employed for sixteen yeam in this wild region, and had mapped 
26,580 square mileu Colonel Sexton's party waa employed in 
finishing the Saora hilla, within the Ganjam Agency, which are 
inhabited by tribes who had never before allowed straugers to enter 
their country. The party under Lieutenant Sale, in Chota Nagpore, 
explored the extremely interesting region whioh forms the water- 
parting between the valleys of the Sone and Nerbudda. Lieutenant 
Sale himsalf suffered from an attack of malarious fever. The survey 

VOL. xv. Y 
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of the Rhnnia and Garrow hills, whioh had hitherto been oonducted 
by our aseociate Major Godwin Ansten, was, after his departure 
on leave, entrusted to Captain A. B. Melville, the news of whose 
melrrnoholy death has jnat been received. 

Colonel Thuillier is year by year inoreasing the nsefalneee of his 
offioe, by the h e  of excellent compiled maps, and by the rapid 
preparation of maps of the recently surveyed districts. In the Last 
year no less than 24,558 maps were issued to government officials 
and local agents from the Surveyor-General's OiEoe at Calontta. In 
the photographio branch Colonel ThuiUier ia ably and d o n a l p  
aaaietea by Lientenant Waterhouse, and 60,116 oopies of photo- 
zinoographed maps were struck off during the year. But the great 
aohievement of the seeeon baa been the publication of two quarter 
aheets of the Indian Atlas. In  1868 it was resolved that thie work 
should be completed in India; and Colonel Thnillier made the 
n e c e a q  arrangements, and took skilled engravers out to Caloutta 
with him, on his return early in 1869. Mr. Coard ia the wperin- 
tendent of the engravers. The aheets now published at  Caloutta 
are No. 87 B.w., whioh includea Lucknow, and No. 125 s.E., being a 
part of Sylhet. They will loee nothing by comparison with the 
engraved aheete produced in England. Mr. Coard has also devoted i 
mnoh of his time to training native engravers; and the young 
apprenticea have made rapid progreas in writing, and even in the I 

more cUEonlt pmcesa of hill etching. The advantaps of engraving 
I 
I 

the sheets on the spot, where there can be immediate referenoe to I 

the eurveyors themaelves and to the original documents, are d- 
ciently evident; and we may look forward to very excellent r e d &  

i 
I 

from the remaining sheets of the atlas being prepared and engraved 
under the able supervision of Colonel Thuillier himself. 
Ths Qed~eal Surce~y 4 India.-The intrepid geologbts, who are 

doing mch excellent aervice under the leaderehip of Dr. Oldham, 
have visited many wild unexplored regiona in India, and their 
valuable memoira and rsports. have added very largely to our g e e  
grephical knowledge. During the seaeon of 1869-70, Mr. H. B. 
Medlicott has revised the geological maps of the Jhansi and SBngor 
dietrida, Mr. Ball r e h e d  the maps of the Rajmehal hills, Nr. 
Hacket explored the Jnbbnlpore country, and 3Zr. Ormaby, after 
oompleting a revision of a large portion of the Bhmugalpare dirptrict, 
added one more to the long lint of men of science who have fellen 
viotims to the Indian climate. Mr. Bfallet reported on the geo- 
logical struutue of Aden, with B view to determining whether the 
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prinoiple of Arteman wells could be applied there with any prospeot 
of mocees. In Madras, Mr. Foote hes been engaged in geologically 
mapping the valley of the Upper Kistna, to determine, on the one 
side, the outline of the great Deccan trap-rooks, which have over- 
flowed dl the other formations, and, on the other, to h the boundary 
of the immense ama of fundamental gneissic rocks. Mr. Blanford, 
who did such good eervioe in Abyssinia, hse been engaged in 
examining the coal-fielde of Bilashur and the Xerbudda valley, and 
a valuable lead-vein at Chioholi, near Raipur. Mr. Hughes has 
explored the great coal-field of the Wurde valley, and has shown 
muoh judgment and skill in mlecting l d t i e s  for boring, while 
Mr. Fedden waa mapping the area oovered by trap-rooks, to fix 
their boundaries in the vicinity of the coal-measnres. The opera- 
tions of theee d o u a  gealogista have been recorded in memoim, 
whioh a h  contain so much important geographioal information 
that they d l  for speoial notice here. I am glad to find, from Dr. 
Oldham's laat Report, that matenale aie now complete for the pub- 
lication of eeveral final geologid map. 
The A r c w u a l  h y  of India.-Sydematic archseological 

inveatigatione, under the supervision of General Cunningham, who 
only left England laat h m b e r ,  will commence in the ensuing 
eea~m ; and all previoua work of thie kind is notioed in the seation 
of Mr. Markham's memoir which is devoted to this mbject. But I 
cannot omit a notice of General Cunningham's first volume of his 
Anoient Geography of India,'-a very important work, whioh em- 

bodies some of the rem+ts of hie previone antiquarian reaearohes. 
I n  thie volume, General Cunningham follows the routes of Alexander 
the Great, and of the Chinese pilgrim Huen Thaang; identifying 
the Bit . .  of mveral important citiee and sacred spote. These identi- 
h t i o n a  illuntrata the changes that have taken place in the counm 
of the Pnnjab rivers, and of the Indas, and the extraordinary 
alteration of the whole region between the Sutlej and the Jumna. 
The work ie a morrt valuable contribution to our knowledge of the 
anoient geography of India, and shows the great importance of 
amhmologid inveatigatione, in the etudy of the phyaical changes 
that have taken place on the earth's mrtaoe. 

M ~ o b g k d  ad Tidd O b ~ i o r u  in India.-Within the laat 
three yeam, the Indian governments have established a more 
8ptamatio method of meteorological mgktmtian, under the superin- 
tendence of epeoial reportere. A regular series of careful observe- 
tione bee been taken at  the IJurvepor-Qeneral's Wee at  Calcutta, 

Y 2 
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and othera at the Madras ObservatorJI, and a t  Bombay, for a long 
courtje of yeare ; and an order hee existed for many yearn enjoining 
the registration of the thermometer and rain-gauge at civil statione 
and hospitals. But since 1867 all work of this kind haa been 
placed under p i a l  reporters, whose duty it Gi to inepect the 
varions -tione, reduce the obeervatione, and submit annual reporta 
on the climatology of their provinoes. Mr. Blanford is the meteoro- 
logical reporter to the Bengal Government; and he haa worked very 
zealously to a b l i s h  numerous efficient dations, and to utiliae the 
observations that are thue accumulated. Dr. M m y  Thompson 
and Dr. Neil occupy the same positions in the North-West Provincee 
and the Punjab ; and the observations in Ma&-ae are superintended 
by Mr. P o p n ,  the astronomer. In  futare years, we may fairly 
anticipate valuable rewlta from the systematic labom of the 
meteorological reportem, which will throw light on questions con- 
nected with the monsoons, and other special features of Indian 
meteorology. Tidal observations have, notwithstanding the urgent 
representetiona of Dr. Whewell, been hitherto much neglected in 
India But Mr. Parkw, the ~ondt ing  engineer of the Kurrachee 
Harbour Worke, h a  recently invdgated  the phenomena of Indian 
tides with ability and success, and has published useful tide-tables, 

on good aeriee of obaervationa, both for Kunachee and 
Bornbey. I t  is to be hoped that similar observations will be made 
a t  other poiuta on the coast of India. 

I cannot conclude this brief review of the work of mrveyore and 
other ecientific obeerveix in India, without noticing the greatly 
increesed facilities for obtaining mape and o&er offioial publidone 
connected with geography, which have r d t e d  from the eetablish- 
ment of a Qeographical Department at the India Ofice, so ably 
directed, as i t  is, by our senior Secretary, Mi. Clementa Markham, 
who hes brought together all the knowledge above mentioned. 
Formerly the sheeta of the atlas were the only official mape that 
were accemible to the general publio. Now all mapa published by 
the Snrveyor-@neral at Calcutta are mpplied at once by the agenta 
appointed by the India 05ce ; while a very complete catalogue 
prepared by Mr. Trelawney Sanndem, the Awbtant Geographer, 
enable6 the engineer to see at s g b  the extent of the country 
of whioh the maps are already on d e ,  with their eke and d e s .  
Mr. Saundera haa alao prepared, by order of the Under Secretary 
of State for India, two amall but elaborate mape of the moun- 
tains and river-basins of India In these maps the Himalaya 
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mountains, especially, are distinctly delineated in a new form, the 
p a t  chain of peaks being represented as a culminating outer 
range, separated by a series of elevated valleys from an inner range, 
which form the water-parting between the basins of the Ganges 
and Sanpu. The relation of the Himalaya to the Karakolum moun- 
taim, the Gang-dis-ri, and the lofty plateau of Tibet, is abo defined ; 
and the Kuenlun is represented as the northern eaal-pment of the 
Tibetan plateau des~ending~to the depreaed plains of Gobi. In 
general, the orogirrphy 'of this little-known region of highlands has 
been so distinctly defined by Mr. Saunders, as to invite further 
critical attention to the subject. 

ASIA.--Ceniral A&.--I announced to you at the opening of the 
Session the irreparable loss which the h i e t y  had sustained in tho 
death of that enterprising and accompliRhed explorer, Mr. Hayward, 
who i t  was once hoped would have solved the great problem of 
Central Asian Geography by traversing the Pamir Plateau from 
the frontier of India to the Russian possmkions on the Jaxartea A 
very full and interesting account of all the circumstancee connected 
with the foul murder of this promising traveller was contained in a 
letter, which was written to myself by the agent, Mr. Frederick 
Drew, who was sent to investigate the matter on the spot, and which 
haa since been r e d  at one of our evening meetings and published 
in the Pmedinga ' of the Sooiety ; and I am now enabled to state 
that further intelligence has been received by the Government 
of India, from an independent source, which confirme the main 
pointa of Mr. Drew's Report, and shows that in the country itself, 
and among the hillsmen acquainted with the detaila of the actual 
outrage, no suspicion is entertained of the oomplioity of the Cashmire 
Maharaja or his officere. There are some grounds, however, for 
believing that the murderer, Mir Wulee, of Y d n ,  did act at the insti- 
gation-or at any rate with the full canaentof the powerful ChitrBl 
Chief, Aman-el-Moolk, whose jealousy was a r d  by the intrusion 
of a Enropean traveller into the mountaim; and if any measures. 
therefore, of retribution are ultimately decided on, it is probable 
that Chitrd will be held equally responsible with Yeasin. In the 
mean time the Maharaja of Ceehmire hus undertaken to erect 
a monument to Mr. Hayward's memory in the Qilghit Valley, and a 
enitable inscription has been sent out from England to be engraved 
upon the tomb. A few books and papers were recovered from Mr. 
Hayward'e effeota, and are expeded shortly to arrive in England ; 
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but i t  is not likely that they will contain any geographical informa- 
tion beyond that already presented to the Society, 88 Mr. Hayward 
had only proceeded two stages in advance of his former atation a t  
the head of the Yamin Valley when overtaken by the ~ssessins 
whom Mir Wulee had sent upon hie trsck. The present whereabouts 
of the murderer am not positively known, but i t  is believed that he 
hse taken refuge with the famous Akhoond of SwAt, at a short 
distance from our Peshawur frontier ; and hie identification, at any 
rate, is rendered easy by a limping gait, which ie likely to be per- 
manent, ee he sustained a compound fracture of the leg from the 
kick of a horse during his reoent wanderings, and the bone h a  
never properly united. 

But although our hopes of obtaining through Mr. HaJrward'e 
energy and skill a complete map of the hydrography of the Pamir 
lands have been thue diseppointed, considerable progress has been 
made through other means in clearing up doubts regarding the 
physical f e a m  of that interesting region. One of Major Mont- 
gomerie's native explorers, who rejoices in the peeudonym of " the 
Mima," and who haa proved himself to be a worthy companion- 
traveller to the celebrated Pundits, hae lately executed a very 
remarkable m e y  of the southern portion of the Pamir Plateau. 
Following in the footstep of our early medallist, Lieutenant Wood, 
from the AQhan frontier to the junction of the two arms of the 
Upper O m  at Kileh Penj-with aome unimportant variationn in 
the ronte along the river of Bedakhehsn--the Mima m c c d e d ,  
under the most trying circumstances, owing to the severity of the 
winter in tracing up the southern arm of the river to one of 
its sonroes in an alpine lake, named Pamir Klil or Berket-i- 
Yaesin; and having thence crosed the waterabed into the river- 
syatam of Y a r h d ,  he visited the little-known city of Taeh-kurghsn, 
and sabaequently proceeded by an entirely new route to Yangi- 
Himar and Kashgar. The Mine cannot claim a complete priority of 
discovery in his delineation of the route from Kileh Penj to Taeh- 
k u r g k ,  for another native traveller, Mohammed Amfn, had elready 
followed the erune track and published his itinerary in Mr. Davies'e 
Report on the North-weetern boundary of India ; and a similar route, 
indeed, had been supplied to k r t n e y  when he attempted, sixty 
yearn ago, to map this region about the aourcea of the O m ;  bat 
~a jor '~ont~omer ie 'e  employe' has, at  any rate, the credit of b e i i  
the h t  explorer who haa taken an aatmnomiaal observation at 
Tseh-kurgbh since the time of the Jesuits, or who has farniahed 
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any trustworthy data of the geogmphy of South-Eastern Pamlr 
~ui ted  to the scientifio requirements of the present day. The re- 
marh, indeed, of Major Montgomerie on the line of watershed from 
Ladak to Hob,-- well aa on the physical features of thom great 
mountainchains which invariably exhibit their culminating peaks 
on  trrrnsverse spurs in advance of the watershed, and on the correct 
determination of the longituda of Kashgar and Yarkand, all of 
whioh are baed upon mateiiels supplied by the Mirza,-muat be of 
the highest interat to Geographers, and merit the warmest h o w -  
ledgments of t h i  Society. The Mine's achievements are summa- , 

rised by Mijor MontgOmerie in the following pregnant sentences :- 
" This total rontesurvey extends to 2179 miles, about 350 miles 
of thie ground being entirely new. The heights of 28 different 
pointa have been determined by boiling-point observatione, and 
48 observations for latitude have been taken at 14 of the principal 
statiom on the route." 
. In my laat Anniversary Address I informed you that Mr. Douglas 
Poreyth, accompanied by that observant and aocomplished traveller 
E. Shaw, had proceeded on a mission from the Viceroy of India to 
the h u r t  of the Atalik Ghaei at Kashgar. This'mission, owing 
to acoidental cimnmstancea, haa not perhaps achieved the full g m  
graphical results that might have been expected from it, but 
?either has i t  been infmctuous. Although, indeed, owing to 
the Atalik Ghazi's absence on a warlike expedition against the 
Tungasis on his eastern frontier, Mr. Forsyth waa unable to proceed 
beyond the city of Yarkand, yet, in that limited field of operations, 
he obtained valuable results from the labour6 of his subordinates. 
In  the first place, by detaching a confidential agent from Cashmiro 
-to rejoin him, by a oirouitous route, in the plain8 of Turkistan, he 
auoceeded in obtaining rr report of the road across the mountains, 
by the Darkote Pass, where Mr. Rayward waa murdered, and from 
that point, through Tash-knrghh to Yarkand ; while, on his return 
journey, he further u&d the services of Mr. Shaw, as I shall 
.presently explain, in the exploration of a considerable portion of 
uneurveyed ground between t,he Karakorum and Kuenlun. Mr. 
Shaw i stated in Mr. Forsyth's Report to have used his instru- 
ments carefully and continuously throughout the route, and his 
.registar of observations, which has recently reached us, h proved 
of the greatest value in setting at  rest the long conteatad question 
as to the longitude of Parkand. Major Montgomerie, from a careful 
amparison of the Mine's routs with all previously erieting 
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materiala, had beell led to aseign to the city in question a longitude 
of 7T0 30'; and this would have been aooepted by geographers as * 
certain position had not Mr. Forsyth stated, apparently on Mr. 
Shaw's authority, that the true longitude was 76O. This alarming. 
discrepancy of 'a degree and a half of longitude, which threateneat 
to throw the whole map of Tnrkistan out of gear, has been now 
removed, by the calculation of Mr. Shaw's lunar observations by 
a cornputor at Greenwich,-a mean result of ?To being obtained' 
for the position of the city of Yarkand. 

The only extension of geographiaal diecovey which has been 
announced to us, on the part of the Russians in Central Asia, since 
our last Anniversery Meeting, has r ed ted  from Col. Abramoff's 
expedition of laat summer to the source8 of the Zarafehan. In 
this expedition, the Russian troops oroseed, on four different occa- 
sions, the snowy mountains, a prolongation of the Thiiin-shan, 
which intervene between the vallep of the Jaxartes and the 
river of Samarcand; and found the passes to be from 15,000 to 
16,000 feet above the level of the eea Colonel Abramoff also care- 
fully examined the two parallel valleys of the Mach and Yagniin, 
which nm do- from the western face of Pamir, and supply the 
head-waters of the Zarafahan. He found the Maaha River to issue 
from a glacier which entirely blocked up the defile, and was re- 
ported to be 35 miles in length-the head of the glacier extending 
indeed to the e a e t w d  of the longitude of Kokan ; while the sources 
of the Y a e n  (to which, however, he did not penetrate) were 
reported to reach almost to an equal distance. 

From these disooveriea, it followa that the sonroea of the Zar- 
afahan will have to be transferred about 100 miles to the eastward 
of the Fin Lake, where, in the maps recently published, the river 
hatj been held to take ita rise. Colonel Abramoff further ascended 
the pass to the south of the FBn Lake, and stood upon the watar- 
shed between the the Zarafshan and the Oxm, looking over the 
rugged oountry which is drained by the Hiwar and Kafir-nihan 
streams flowing to the southward. On his return to Samarcand, 
operations in the Keshtub and Maghian valleye, which furnish 
tributaritw running north to the Zarafehan, likewise enabled th'e 
Russian commander to p i n  a tolerable knowledge of these hitherto 
unvisited localities ; and the exploration of the Samarcand district, 
together with the adjoining territory of Shahar-i-esbz, may thus be 
considered to be now pretty well accompliehed. 
I am informed by Sir Henry Rawlineon that the geography 
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of the upper valley of the Zarafehan, and particularly of the 
FBn Lake and the Mach d d e ,  admita of ample illuetration from 
the Memoirs of the Emperor Baber, who frequently traversed 
them regiom during the troublee through which he struggled to 
power. Most of the names, indeed, which have been recently 
brought to light by the Rnesian surveys are to be found in Raber, 
though hitherto not recogniaable, owing to the fanlty readings of the 
Turki manmripta Sir Henry will give ample explanations on this 
subject in his 'Monograph on the Oxus,' which will be printed in 
the next volume of the Society's Journal.' . 

Finally, i t  will intereat geographers to learn that the Topo- 
graphical Department of the Russian Qavernment have quite 
1-eoently completed a new map of their province of Turkistan, which 

. will naturally contain a11 the new data gathered by the expeditions 
I have mentioned. I t  is to include also Weetern Siberia, and I trust 
we may be furnished with a copy, by the oourtaey of the Rnssian 
authorities, to whom we ere indebted for similar donations on 
former occasions. 

In oontinnation of the obeervations I have already made re- 
garding the Expedition of Mr. Fmyth,  jt gives me the higheat 
eetiefwtion to mention that I have very r e ~ ~ n t l y  received a long 
and inetrudive letter from our distingujehed eeeooiata Mr. B. B. 
Shaw, the companion of Mr. Forsyth, deaoriptive of his journey 
aoroee the mountainous region eouthwarde and eestworde of the 
Kadorum Paas, to explore which he waa deteohed from the 
reat of the party on returning from Yarkand. The letter is Bocom- 

pnied by a &&h-map of the Upper Valley of the Shayok, uhowing 
the line of watershed of this pert of Centd Asia Besidee de- 
termining c o r r d y ,  by mtronomioal observations, the poeition and 
altitude of many epota hitherto unvisited, Mr. Shaw haa delighted 
me, es a geologist, above ell, by stating that he baa determined the 
dip and direction of all the stmta in thin hitherto unexplored 
region; and has even oolleoted many fossil she&, which, when 
sent home, will enable us to affix a preoise age to the different 
rooh he bee examined. His description of the di5oultiea which he 
and hie followem experienced in travereing the deep deflea which 
lead from the weetern limit of the Tibetan plateen, and the rugged 
oounhy of anow-olad peaks, vertical preaipicee and ohasma, which 
extends from that point to the weetward, ie, indeed, moat atriking ; 
and I have no doubt that, when this communication and map are 
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printed, they will form one of the most interesting and important 
parts of the volumee of our Sooiety. The weetern edge of the 
great plataau.is here edged by a huge wall of limestone mountain6 
placed like the reueternent of some gigantic embankment; and to 
this, in the opinion of Mr. Shaw, is due the preservation of the 
level uplande from the excavating action of rain and snow. For 
the cloude which drift up the Shayok Valley towards this lofty 
limestone chain are arrested by that phalanx of mighty peaks, and 
expend all their powers on ita gradual destruction. The difficulties 
experienced by Mr. Shaw, in endearonring to descend towards the 
d d  Karakonun road, are a snfficient commentary on this view of 
the physical etmcture of the region; his party being b d d  in 
their attempts to penetrate the .narrow water-worn gorges, where 
the naked limbs of his coolies were lacerated by the broken ice of 
the torrents, over whose beds they were compelled to march. This 
portion of the journey has furnished a real addition to the geo- 
graphy of Central Asia, of which the interest ie enhanced by the 
varied powers of obeervation of this accomplished traveller. 
Manchu&.-I learn through om Aeaociate, Mr. Delmar M o w ,  

that an Expedition last summer, through Manchuria, under the 
auspices of the Imperial Russian Geographical Society, baa accom- 
plished results considered highly s a t b h c ~  to the executive of that 
important Body. The Expedition was entrusted to the command 
of the Archimandrite Palladim, and darted from Yekin on the 
13th of April, 1870, traversing the whole of f i c h u r i a  from south 
to north, via Moukden, Kirin. Petuna, Tsitaiher, Mergen and 
Aigun; a remarkable journey of nearly a thousand miles through 
one of the least known parts of Asia Steaming down the Am~u, 
Palladine next amended the U d  to Lake Khinke, and, masing 
the portage, arrived at the Russian port of Vladivoetok on the 
lrhores of the Pacific. B e i i  an B r h l o g i s t  and Ethnologist, ae 
well aa a Geographer, and well aoquainted with the Chineae 
language, Palladius devoted much of hie attention to the etudy of 
the native tribes of Manchuria, their language, and the archi- 
t e o t d  traces of ancient civilisation. ; He has opened up, the- 
fore, e new line of investigation, relating to the o r i g i d  seats and 
migretions of the old tribe8 which have had eo powerful an influence 
on Chinese development. Ethnologieta, as well aa Qeographera, dl 
do well to consult the detailed aocount of that Expedition, which 
will, duubtlees, be published in the Bulletin of the Rnssiau 
Geographical Society. 
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In the western- part of Mongolia, also, I learn, through a letter of 
Baron Osten-&ken to Mr. Batea, a remarkable journey has recently 
been performed by Dr. RadloZ who viaitad the town of Khobdo in 
that little-known region. The narrative of t b  journey is to form 
part of one of the volumes published by the Russian Geographical 
Society. Another journey in the same muntry is that of Y. Pavlinof, 
who travelled over the previously unvisited route from Khobdo to 
Uliaasutai, and passed from this latter town across the Tangnu 001s 
range towards Minussinek, in Eastern Siberia The d t  of this 
latter journey ia the accurate meseurement of altitudes in the 
Tangnu Oola Mountaim, and the rectification of our mapa regarding 
the hyarology of the Upper Irtiah. 

Burma7r.-The Expedition conduded by Major Sladen, our Poli- 
tical Agent at the Court of W-mdalay, overland towarda the 
Chinese frontiere, although i t  haa not yet produced those aom- 
~nercial multa which were expected, added considerably to our 
geographical knowledge of that part of h i &  The Expedition, as 
is well known, was intended to aaceriain the possibility of opening 
up s route for commerce between the well-peopled and wealthy 
south-western provinces of China and the British Port of Rangoon, 
thns saving the extremely circuitous route by eea and along the 
Yang-tsze-Kiang. Major Sladen ascended the Irewaddy to Bhamo, 
and then marched north-eastward towards Yunan, succeeding in 
reaching as far as the town of Momein in that provinoe. Political, 
rather than physical obsteolee, seem to lie in the way of a large 
tr&c being established in this region, the whole of this part of 
Yunan being dominated by Mshomedan ineurgente againat the 
Chinese authority. The information gleaned by this important 
Expedition is, at preeent, limited to an official Report scaroely 
accessible to the public. I t  ir desirable, therefore, that the able 
leader may be induced to communicate it in eome more acceaaible 
form, either as a contribution to our Society or aa an independent 
work. Dr. J. Anderson, the Naturalist attached to the Expedition, 
a memoir from whose pen on the Irawaddy appeam in the new 
volume of our gJoumal,' brought home valuable mllectiona of 
Natural History, besidee an extensive series of drawings and photo- 
graphs of tho little-known wild tribes, and the magnificent scenery, 
of the Upper Irawaddy and the mountainous region beyond, and I 
believe I express the wishes of all men of eoience in this counby in 
hoping that the Indian Government will grant some aid toward* 
this publication. 
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 CHINA.--^^ U j p r  Pang-t&s IhpediLion of 1869. -Since the 
opening of the Yang-tam-Kiang to steam-navigation as far as 
Hankow in 1861, and the venturesome expedition of Captain 
Blakinton's party in the same year, the Upper Ynng-taze has at- 
tracted much attention from explorere as well as merchants, kc. 
I n  1869, Sir R. Alcock, Her Majesty's Minister in China, despatched 
Mr. Comul Swinhoe to examine and report on the commercial cape- 
bilitiea of that part of the Great River, with a view to the impending 
revision of the Treaty of Tientain. Mr. Swinhoe was wise enough to 
invite the Chamber of Commerce at Shanghai to send representatives 
to accompany him on his journey; and from the joint reports of the 
party we have obtained much valuable information, both as regards 
the geogaphy and hydrography of the Upper Yang-taze and the 
nature of the producte and trade of the region. One of the dele- 
gatw of the Shanghai Chamber was Mr. A. Michie, one of our a- 
ciatee, and well known as the contributor to our Journal (v01. xxxiii.) 
of a memoir on his former jouiney from Tientsin to Moukden in 
Manchuria. These gentlemen fully codinned the reports of pro- 
vious explorers an to the great wealth and population of the province 
of Szechnen. Mr. Swinhoe's party did not go further than the 
chief commeroiel city, Chungking, and consequently did not reach 
the fertile plains of Szechuen. Yet even the rugged country 
through which they passed is described an being remarkably rich, 
the mil being particularly adapted to the growth of opium, tobacco, 
woohil, b., besides furnishing a fair proportion of ordinary 
cereal crops. 

The party wended in one of her Majesty's gunboats, under the 
orders of Admiral Sir Henry Keppel, K.c.B., to the town of Ichang, 
360 milee higher up the Great River than Hankow, thue practi- 
cally demonstrating the navigability of the river to that point. At 
Ichang, however, commences the long eeriw of rapids, which ex- 
tend for 100 miles to the town of Kwei-foo, and even beyond that 
point continue to be met with at intervals. Kavigation of these 
repids by foreign-built steamern is considered impoesible for the 
present, though tbe native boats carry on a regular traf6o on the 
river by me- of towing and an enormous expenditure of manual 
fom. 

The examination of these rapids and obetructions by our naval 
mrveyoru of thia Expedition may, indeed, be coneidered m e  of the 
moet important geographical results of the miesion. According to 
Mr. L. S. Damon, the senior wrveyor, there appeara to be no hope 
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of steam-navigation being carried on through what is called the 
Gorges of Ichang," that is, the series of reaches between Ichang 

and Kwei-foo, where the bed of the Great Pang-tsce is contracted 
between lofty precipica of mb, and the channel beneeth encum- 
bered with huge boulders. The depth of the water in the g o q p  
wae found to be generally more than twenty %thorns, but in one 
gorge forty-four fathoms were obtained. So violent and uncertain 
are the currents which sweep from side to side among the rocks, 
that it was found almost impossible to follow out the survey in a 
boat, with tan rowere. Commander Stokes, of the gun-boat Opwmm, 
&tee that the rise of water in the summer in these narrow &mite 
was from sixty to eighty feat; and believes that it is due to the 
melting of the wow on the mountains between ahina and Tibe? 
In the rapids the velocity of the current was from eight to ten 
knob an hour. 

How to bring the large and wealthy province of &echuen into 
closer commercial relationship with this country is the interesting 
problem which the delegates of the Shanghai Chamber of Com- 
merce set themselves to solve. Swift, safe, and eaay communication 
is the obvious desideratum; but the mountainom nature of the 
country seems to preclude the meaas which would mlve the matter 
in any other country, viz., railways, at  leaet until the introduotion 
of that admirable oonveyance has been aeeented to by the Chinese 
Government, and has bean tried in some more acoeseible part of the 
country, where fewer difficulties would have to be encountered. a 

In the mean time the delegates recommend the extension of steam 
navigation as far tw i t  can be rendered praotioable, viz., to Ichsng, 
a meesure which would, it is anticipated, reeult in a considerable 
increase in the aale of British manufactured goode in that part of 
China. 

An enterprising Pruesian, the Baron von Richthofen, &r doing 
good service to geological aoience in the United States of Amerio8, 
haa, during the last two years, bean actively engaged in China in 
inveetigating ita geology and mineral productiana In 1870, under 
the ampices of the memhanta of Shanghai, the Baron made the 
journey from Canton to Peking overland, oia Hankow ; and, though 
the matured multa of thii important survey will not see the light 
rintil the explorer has returned to Europe, and had time to prepare 
his materials, yet the preliminary Reports he has already published, 
from time to time, wallant the conclusion that his information will 
be of the most valuable practical kind. For a perusal of these 
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Reports, copies of whioh were forwarded to the Foreign Offim, I am 
indebted to the courtsey of Lord Granville. 

' The varioue coal-fields in the province of Hoo-nan have been 
described by the Baron, and new light has been ehed on the 
mineral wealth of that provinoe generally. As Hoo-nan was 
known to be a large consumer of foreign goods, i t  wae an object of 
interest to ascertain how far the principal river which drains the 
province through the Tungting Lake wae navigable by steamers; 
this point Baron Richthofen settles unfavonrably, with regard to 
the prospect of eteam-navigation. Except in the brief and capri- 
oious season of floods, the Siang is ooly capable of floating boats of 
very light draught carrying a few tons of oargo. On the other 
had ,  however, certain lines of t d i c  are shown to be well adapted 
f ir  railways. 

After traversing Hoc+peh, and deearibing minutely the reaonroes 
of that province, and the capabilities of the River Ham, which fsb 
into the Yang-tsee at  Hankow, the Baron explored Honan and 
Shansi ; and in the latter province he met with the richest r e d  
of his labours, one of the most remarkable coal and iron regions 
in the world." The Baron estimates the coal-field of Shansi to be 
considerably greater than that of Pennsylvania, and to be capable 
of supplying the whole world, at the present rate of consumption, 
for thouaanda of yeare to come. Aa an illuetrstion of the thickness 
and extent of them carboniferone beds, he says that were a railway 
ever to be constructed in that region i t  would be tunnelled for 
miles through the coal-beds. These vast resources are not ntilised 
owing to the unskilfulness of the natives in mining, and chiefly to 
the absenoe of roads. There being no available water communi- 
cation, and the bridle-roada being indescribably bad, the ooal and 
iron of Shansi cannot be profitably transported for more than a few 
miles. The Baron predicts a wonderful improvement in the condition 
of the people, and the stability of the government, when railways 
are permitted to connect these great mineral regions with the coast. 

Herr von Richthofen has, in one of hie Reports, remarked on the 
deterioration of the climate in Central and Northern China, the 
present condition of agridture comparing nnfavourably with that 
of former times, ss desoribed in the hietorid reoorda. Thb 
deterioration he attributes to the destruction of the foreats for fuel 
--end this on the very area of mme of the richest and mod easily 
worked coal-fielda in the world ! 

This distinguished geologioal surveyor had in contemplation a 



still more important journey, namely, from Peking, through Shensi 
Szechuen, Yunnan, end thence eastwards to Canton ; but, when on 
the point of starting, the atrocious messacre of foreigners at Tien- 
tsin ocoumed, which revealing a powerful oonspiracy against 
foreigners, the Baron wieely declined to t m t  himself in the inte- 
rior so long ae the people were exposed to such bad infiuences. 
It is to be remarked, however, that the Baron speak0 in the highest 
terms of the friendly d i p i t i o n  of the Chinese people when left to 
themselves. 

Whilst the geography and topography of China, as well ae its 
present commercial condition, mhseology, and so forth, are con- 
tinually receiving new light by the researches of many of our 
talented countrymen and other Europeans in China, whose con- 
tributions are published in the ' Journal of the North China Branch 
of the Aaiatic Society,' papers of value are occasionally com- 
munimtad to our Society and attract much attention. Such, laat 
Session, was the Memoir by Mr. Ney Eli= on the 'New Course of 
the Yellow River,' which gave us for the h t  time aoourste 
information regarding that remarkable phenomenon, the diversion, 
by spontaneous movement, of the waters of the great Hoang-Ho, or 
Yellow River of China, whioh occurred in 1851, but was not 
completed until 1853. The investigation of this subject was under- 
taken by Mr. Elise, one of our younger associates, through a pure 
love of geographical exploration, during the summer holidaya 
taken from active commercial pursuits at Shanghai, and the manner 
in which he carried out hie examination did him the highest credit. 
He .trclced the new come  of the river down to its new embouchure 
in the Gulf of Yechili, and viaitad the spot where the river had 
broken away from its old bed by the rapture of its northern banks, 
fixing positions by astronomical observations, and making a snrvey 
of hia route, which enabled him to complete en exceedingly good 
map of the country he traversed. AB Mr. Eliae's Memoir and map 
are published in the recent volume of our 'Journal,' and a m  
consequently in the hande of Fellowe, I need not further dilate 
upon the subject here. Another memoir, in the same volume of 
the 'Journal,' entitled 'A Joumey through Shantung,' by Mr. 
John lKarkham, our C o d  at Chefoo, gives us a mass of ex- 
ceedingly curione and novel information regarding this pictureeque 
and wealthy province of China, and especially regarding the city 
of the great Chinese sage Confncius, which place wae visited and 
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studied under unusually favourable circumstances by Mr. Narkham. 
A third paper, published in our ' Proceedings,'* by Mr. Alexander 
Wylie, givea an account of a journey made by the author over a 
part of the interior of China, of whioh exceedingly little wan 
known, namely, from Ching-tu in Szechuen, overland, and by 
tributaries of the Yang-tsie, to Hankow. 

Aus ru r~ . - In  my last Address 1 had occasion to notice the 
expedition of Mr. Forrest into' the interior of Western Australia, 
in search of the reported remains of Dr. Leichhardt'a patty. 
Since then, this very able Australian explorer has been wisely 
engaged by the Governor of the Colony of Weatern Aastmlia, 
Governor Weld, on a new expedition, having a more direct 
practical bearing on local interests than the former one. This 
was to discaver a route by land, suitable for general use, between 
Swan River and Adelaide. The route would be along the same 
tract of c ~ i i n t r y ,  round the great Australian Bight, which 
wea the m n e  of the great efforte and sufferings of Governor Eyre 
in 1840-1. Governor Weld's expedition, which hae attracted con- 
~iderable attention in our Australian colonies, I rejoice to add, ha8 
been 8ncceeefu1, and a narrative of it, illustrated by a sketch-map, 
will appear in the next volume of the Society's 'Journal.' 

Mr. Forrest's party left Perth, Swan River, on the 6th of April, 
1870; reached Fowler's Bay, in the settled districts of South 
Australia, on the 27th of July, and Adelaide on the 28th of 
August. The line of march was generally near the mt ; but a t  
intervale short t r i p  were made inland, for a few milee, to ascertain 
the nature of the country. By an excellent urangement, a schooner 
with provisions and stores was sent along the mt, touching at 
three distant points, and carrying that succonr to tho Expedition 
which waa so indiepensable in the arid. desolate region over which 
i t  travelled The country, to Long. 124' 25' L, waa found destikte 
of permanent water. A little further eaat, an effort was made to 
push for the water mentioned by Eyre, in Long. 126' 24'. and 
Lat. 32" 14' 50"; and, after eight days of toileome march, i t  waa 
diecovered. Some part of this district was found to be a fine, 
p y ,  level country, about 300 feet above the eea-level, and 
moderately wooded; further towarb the interior, as far aa the eye 
could reach, the land was equally level, but lees wooded. Further 
east, a fine grazing-country waa t r a v e d ,  mperior to the settled - 

Vol. xir., p. 168. 
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portions of Western Australia. The granite region ends in about 
longitude 124' ; and thence eastward, ti, the head of the Bight, a 
distance of more than 400 miles, a limestone table-land constitutes 
the whole of the coaetcountry. I n  short, the general impression 
derived h m  the Report of thb able pioneer is, that nothing b i ~ t  
the abeence of permanent water, arising chiefly from the level 
nature of the land and ita altitude above the sea (generally 300 feet), 
preventa the whole of this extensive coast-region from being a pro- 
mising country for pastoral settlement. 
In other parta of Australia the opening up of the vast unknom-n 

intarior has been gradually progressing since the remarkable 
journeys of Macdonall Stuart and Burke and Wills (with thore 
of the parties sent in search of the latter), rather by the con- 
tinued advance of sheep-farmers, in search of new pastures, than 
by geographical expeditions. The accounta of these enterprising 
squattern are seldom brought before our Society; but, lately, we 
were favoured by Mr. T. Elder with a oopy of a letter from one 
of his mpby4is in South Australia, which contained an interesting 
account of discoveries made to the north of Lake Eyre by Mr. John 
Ross, who had penetrated, in search of pastoral country, as far as 
94" 30' on the meridian of 137", and found a well-watered region, 
with the streams flowing southward into Lake Eyre. The account 
given by this explorer seams to indicate a fertile region in the very 
centre of the Australian continent " The country," according to 
Mr. Rosa, "is one continued ecene of mountain, hill, and plain, with 
permanent watercourses in all directions and of various magnitude." 
What is still more remarkable is the statement that, by river and 
lake, there are 300 miles of water in this central region available for 
steam-navigation. This h e  country, i t  will be found on reference 
to a map, is situated midway between Bhcdouall Stuart's track 
across the continent, and Captain Sturt's "Stony Desert," where the 
Expedition under the command of thie courageom explorer suffered ' 

so fearfully from the heat and dryness in 1845. It lies also some 
distance to the north of Warburton's track in 1866, and seems a 
northerly continuation of the tract of well-watered and, to somo 
extent, swampy, country traversed by this last-mentioned traveller. 

I f  the favonrable account given by Mr. Ross be codrmed by 
subsequent exploration, and the prombing appearance described 
by him be not the effeot of an u n d y  propitious season, the 
ideas generally entertained of the barrenness of the Australian 
interior will have to be greatly modified, and the oolonista are to 

VOL. XV. z 
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be congratulated on the promising future they have before them. 
At any rab, these and other accounts go fibr to confirm the opinion of 
thoee, who believe that the fertile and barren districts of Anstralis 
lie in meridional b d e ,  or in long belts from north to eoath. To 
geographere i t  is peouliarly gratifying to learn, that the pro- of 
mttlement and civilieetion follows in Ausfadia the lines of route 
of the great geographical expeditions It is thne that the telegraph. 
now in course of canstrndion from Adelaide to the northern ahore 
of the continent, will be laid along the line of march of our medallist 
MBodod Stuart. 

The Tram-Australian Telegraph, just alluded to, hee, iqdeed, 
followed rapidly in the wake of geographical dieoovery. It will 
have a very important bearing on many topic. which have inte- 
rated the Boyd Qeographid h i e t y  in former yeam, and ie 
remarkable ae demonstrating how quiokly Macdouall Stuart's 
ardnona and apparently unprofitable journeys have been mede the 
basis of comrneroial advanoement 

In my Addrem for 1865,. I gave a rspid summary of the pro- 
gress of discoveries in this veet oountry. Commenoing with the 
small area around Sydney-all that waa known to the world in 
1830-they have extended over two-thirde of its area ; now, for the 
mod part, ompied, in a wonderfully rapid way, by enterprising 
eettlem. So rapid hae been the progreee, that we are apt to forget 
that it waa only in 1862 that the continent waa fimt c r d  from 
south to nort,h by our brave medallist Macdouall Stuart. On 
July 25th, in that year, he reeched the aea south of Melville 
I~land. For his previous and tantstive journeys the Royal Cleo- 
graphical Society awarded him a gold watch in 1858, and its 
Patron's Medal in 1860. In preeenting the medal to the Duke of 
Newcastle on his behalf, I remarked that thii journey would not 
only cause the m p a t i o n  of the intermediate country,t but would 
eoon lead to the fonmtion of regular mttlementa on the north coact 
of the oontinent : $ a prediction m y  verified in the e s t a b h h e n t  
of the colony at Port Darwin, and the rapid progreaa of eettlement 
from the southward. And, further, referring to the prospeot of 
future telegraphio communication, I expreaeed a hope that the fir& 
message ahould be coupled with the name of our lete medallist 

' J o a d , '  vol. 85, pp. cxsxiv.-cxliv. 
t Ibid., vol. 31, 1861, p cviii.cu. : 1 ban repestedly .8ynzated the a t a b l i i n t  of a Northern Colony. Sea 

Addrarer, 1859, pp. -.-I.; 1861, p. cviii.; 1864, p. clv.; 1863, pp. clxiii-clxx.; 
1866, p. drii 
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.uMacdouall Stnart." It would have been a bold prophecy that 
should have predictad so early an extension of t h i ~  very line of 
axiununication. Coddering the rival intereats between Queens- 
land and the eaatern colonies, it is remarkable, that this most 
w e a h  route earow the continent should be the baais of the 
firet telegraphic enterprise to connect Australia and New Zealand 
with the reet of the world. 

The legblative mmction of the South Australian G)overnment to 
the telegraph acheme of Mr. Charlea Todd'was given in September, 
1870, and the surveying parties immediataly cornmenod their 
.operations. The line paeeee in a northerly direction fmm Port 
Augwta, at the head of Spencer Gulf; then along the routes of 
Stuart, passing Mount Margaret, his final starting-point. At the 
end of February laat, the line was completed and in operation 
beyond thi~, and by this time haa probably reached the tropic. At 
the northern end i t  proceeds to the south-east on leaving Port 
Darwin, threadine; a m a t  fertile oountry, equal, for pasturage and 
settlement, to the best parta of South Auetralia, and stxiking Stuart's 
track in about lat. 13O 14's., within 50 or 60 miles of the north 
coa~t. llny doubts regarding the accuracy of Stuart's narrative 
have been entirely diepelled by the telegraphic parties, who found 
his camptreee marked with his initiels, and elso the recent tracks 
of a horse, which must have strayed from him, as he relates, 
seven and a half years previonsly. Throughout the survey, both 
in the north and the sonth, our travelleis reports of the county 
are entirely confirmed. 

The length of thie line of telegraph will be about 1800 miles. 
I t  is much aided by the circnmatsnce that the River Roper, paesed 
by Stuart, bas been found navigable for a considerable distance 
from the Indian Ocean, affording a ready meam of transport for the 
n d r k l .  By megns of this telegraph, the northern colony at Port 
Darwin will be placed in immediate comexion with Java, Singe- 
pore+ and India, on the one hand, d with the rest of Anstralia on 
the 0 t h  : from both of which dimtione its prosperity mast come. 
In the interior of the continent, destitute of navigable rivers, and 
with wide awes suffering periodically from drought, the line will 
afford aprfeot safeguard to eettlera or travellers who may be within 
itB range; as, should any adverse circuxnstances arise, they can 
at once make their wants known where aid can be obtained. This 
completion of the telegraphio system from one &emits of the 
globe to the other will W y  aolve another problem importent 

2 2 
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to us, namely, the exact and final determination of geographical 
positions. I may remind you that this was one of the original 
objects of the Society, the attainment of which at that period could 
only be anived at by long and laborious astronomical and trigono- 
me t r id  operations, with remlts known to be open to considerable 
doubt. 

Thus, in our early dap ,  our medal was awarded, in 1836, to 
Captain Robert FitzRoy, for his surveys, one portion of which was 
the first complete chain of meridional distances carried around the 
globe. Yet, with the most refined precautions, the entire series 
was 33' of time, or above 8' of arc, in excess ; a portion of w&ch 
waa made at Rio Janeiro at the commencement of the chain. Again, 
in 1840, Lieut. Raper, ~ . ~ . , ' ~ e c ~ i v e d  our Founder's &dd, ohiefly for 
his elaborate diecussion of the longitudes of the principal maritime 
placea of the world, which showed how large were the discrepancies, 
and how much doubt was cast on the best-ascertained meridians. 
The electric telegraph determines instantly and with perfect accu- 
racy, which ia unattainable by ordinary geodetical operatiom, the 
differencee of longitude between the obeerving-statione, process 
which haa been carried out for all the ohief parta of Furope and 
America. A notable example of this was given in the electrical 
determination of the difference of longitude between Greenwich 
and Paria, believed to be the most accurately known of all. After 
nearly a century of continuous and indefatigable measurements, it 
was believed to be somewhere between 2' 20' 15" and 2" 20' 24" of 
arc ; but in 1854 M. Le Vemer determined, from a mean of neatly 
2000 electric signals, any single one of which was more accurate 
t.han all the previous measurements, that the true difference i s  
2' 20' 9-45" of arc, or more than a second of time (a lmge quantity 
in astronomy) leas than previous results. 
Nm Zea2and.-Dr. Haaat, the very able geological wrveyor of 

Canterbury Province, New Zealand, haa sent us a valuable con- 
tribution on the phyaical geography and topography of the New 
!haland Alps, in continuation of his important memoire publish& 
in volumes d v .  and x d .  of our Journal.' The reoent paper, 
whioh he modestly puts forth as Notm to accompany hia Topo- 
graphical Map, which itaelf is a magnifioent addition to New 
Zealand geography, contains some obeervations of striking interest 
on the ohangee whioh have preceded the present physicel condition 
of thia oentral part of the Southern Idand. I t  ia by such obeerva- 
tiom that the ecience of geology is brought into close annexion 
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with that of geography, and the conclusions are of equal interest to 
the students of both them great branches of human knowledge. 

Dr. Haast compares the snow-clad mountains of the Canterbury 
Province, which, aa yon are aware, lie parallel and near to the 
western ooaat of the i h d ,  to the Alps of Europe; and shows 
the similarity between the two in their glaciers, and especially in the 
action of the warm winds, which, blowing from hotter regions, 
cause a rapid melting of the snow on the side of the mountains 
facing the direction of the wind. In fact, all the principal meteoro- 
logical phenomena encountered in the European Alps occur a h  in 
New Zealand, the "nor-wester" of the latter country being the 
representative of the "Ghn" of Switzerland. The nor-wester 
having blown over a wide extcnt of ocean, and become charged 
with moisture, is the chief source of the copious precipitation 
which, in the form of snow, caps the Kew Zealand peaks, and forms 
those large fields of n6v6 w&ch supply the great glaciers of the 
country. The glaciers and snow-fields are stated by Dr. Haaat 
to exceed in dimensions those of Switzerland; and he adduces 
further proof of the curions fact, whioh had already excited mnch 
interest among phyaical geographers, that glaciers descend mnch 
lower on the western than on the eastern slopes of the mountains, 
and on the West Coast are in close contiguity to a luxuriant forest 
vegetation, consisting of pines, arborescent ferns, and flowering 
shrubs; suoh, for example, are the Francis Joseph and Prinoe 
Alfied glaciers. On the eastern side, although of larger dimensiona, 
they descend in the Canterbury Province no lower than 2500 feet 
above the mlevel.  The cauae of the difference is owing partly to 
the smaller amount of moisture on the emtern, or leeward side, 
and partly to the lesa abrupt slope. Large aa the New Zealand 
glaciers and snow-fields are a t  present, they were formerly, in post 
pliocene times, muoh more extensive : proofs of this are seen in all 
directions, in vast moraines heaped around the lakea lying at the 
foot of the mounteins, and in marks of glacier action at levels far 
below their present limit. Dr. Haaat believes that the elevated 
plateau districts, which support the n6v6 fields, were at that time 
mnch more extensive, and that glaciers, reaching the sea, gave 
off from their extremities detached portions, which floated away 
to the North as icebergs, 8s they do in Greenland at the present 
day. 

With regard to other parts of them important islands, I may 
mention that a Lively picture of the volcanic districts of the Northern 
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Ieland of New Zealand was given in Lient. Meade's journals, pub- 
lished last year; and that a valuable Paper on the Province of 
Southland, by Mr. Marten, h e  recently appeared in Mr. S. W. 
Silver's ' Circular and Colonial  ewe.' This Paper; is one of the 
reenlte of a printed series of enggestions and qneriee regarding 
phyeical geography and statietica which Mr. Silver issues to his 
numerous correspondents in all parh of the world where com- 
mercial relations have been established. 

New Quinea-The proximity of our new settlement at Cape Pork, 
and the number of vesseh engaged in the pearl and B&che de Mer 
Ssheries in T o m  Straite, hove led to more frequent communication 
with the natives of that great and still almoat unknown land, New 
Guinea. In my last Address, I bed occasion to notice e visit 
made by Captain Delargy to a villege on the southern coast of the 
idand, concerning which the most remarkable circumstence was 
the friendly welcome accorded to the strangers by the disimatful 
and warlike natives. Since then we learn from an official report of 
Lieutenant Chester, the Government Reeident at Somerset, Cape 
York, that he himself visited a native settlement on the south 
ooaet, in company with Captain Banner. I t  appeare that a display 
of armed force and great precaution are neaessery in these under- 
taking~ ; and the native interpreter brought from Warrior Island, 
in the Straita, wm careful to recommend to Lieutenant Chester to 
eay to the Papuan chief of the village that, although desirons 
of being on friendly terms with him, he was prepared to fight if 
the natives preferred it. No progress, in fact, hee been made 
towards winning over these formidable people to peaceful com- 
mercial relations with the traders of the Australian man; and not a 
little of the difficulty, according to Lieutenant Cheeter, arise from 
the criminal plundering of the 11ative plantations by boata' crews 
landing on the coast. Unprovoked aggression on the part of the 
Papuans, he believes, is not likely to occur, as their well-con- 
atructed villages and large well-fenced plantations are too valuable 
to be lightly risked. An interesting item of ethnologioal informa- 
tion contained in his nanative, 31 the exhtmca of wild tribes of 
aborigines in the interior, with whom the agricultural coast 
villagers are in frequent hoetility. 

SOUTH AMEBICA.-In the continent of South America the work of 
exploration and survey ie making steady, if somewhat alow, progress. 
Several of the independent Governments are now, or have lately 
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been, engaged in the systematic survey of their vast and thinly- 
populated territories, publishing the resnlta in maps of greater or 
1- completenew. Thus, the Republic of h'ew Qranada, now 
called the United States of Columbia, lately brought out an Atlas 
founded on the incomplete surveys of Codazzi ; and the prosperous 
State of Chili, aa I had oocaaion to record in my last A d h ,  is 
following the example, by ieening well-prepared maps of its central 
p~ovincee. In the great Empire of Brazil no aconrata official survey 
has yet been instituted of any large portion of the country, but 
partirrl wrveys, particularly of the Southern Provinces, the River 
San Francisco, and large portions of the Amazons have been exe- 
cuted; and we have lately learned that an Imperial Commission 
haa been appointed for the preparation of a general map of Brazil, 
in which the material furnished by all them local wr9.ey.s will be for 
the fimt time made available to geographers and the public in carto- 
graphical form. The CommiRRioners have been in correspondence 
with our Council, through our Medallist Mr. Chandleas, with a view 
to the amicable interchange of geographical information. 

The Government of Peru has continued the laudable work of 
exploration of the little-known inten'or of their conntry, to which I 
alluded in the Anniveraaq Addrase of 1869. For my information 
regarding the progrees since made, I am' indebted to our able corre- 
sponding member at Lima, Don M. Felipe Paz Soldan. According 
to his Report to our Council, the general survey of the more im- 
portant rivers of the trans-Andine territories of Peru has continued 
without interruption ; the Qovernment of Peru attaching mnch im- , 
porta&e to this work, aa being indiqenaable to the peopling of 
them fertile regions, and the opening-up of oommunications with 
Europe by way of the Amazons and the Atlantic. River steamerti 
have been built and costly establishments maintained, directed by 
Enropean and North American engineers and surveyors, in pursu- 
ance of this great object. The explomtion of the Rio Utonbamba 
and others haa been entraeted to Mr. Arthur Wetherman, who has 
made an accurate muvey, fixing numerous pointa by astronomical 
observation. The Pachitaa River has also been more carefully 
examined, and found to be easily navigable,-a result of mnch 
importance, aa i t  confirms the hopes that a great commercial route 
will be soon established, leading fkom the peopled districta of Peru 
to Europe by means of the Amazons (with which the Paahitea 
communicates) and the Atlantic Ocean. A little forther south, the 
survey of the large rivers flowing towards the Amazons from 
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the neighburhood of C e m  de Pasco and ita silver-mines has been 
undertaken. Three rivers-the Paucartambo, the Occobamba, and 
the Chanchamayo-here unite to form the Perene, a stream 350 feet 
broad and 3 fathoms deep. The interesting problem still remains. 
to be solved, whether the Perene is navigable to its junction with 
the Tambo and the Ucayali; in which case a river-navigation of 
enormous length, by ateamers, will be possible from the Atlantic to 
within a modelate railway-ride of Lima. 

An important contribution to our knowledge of the river-systems 
of South America is the result of the Surveys of the Rapib of 
t,he Madeira River, by Messrs. Joseph and Francis Keller, engineers 
in the service of the Brazilian Government. The object of thege 
surveys was to ascertain what engineering works will be neoesssry, 
in order to overcome the obstacles which these Rapids offer to rapid 
communication, between the Atlantic and the interior provinces of 
Brazil: a question in which the Republic of Bolivia is also greatly 
interested, for the River Madeira appears to offer to the rich in- 
terior provinces of that country by far the readiest means of com- 
munication with Europe. According to the survey of the Messre. 
Keller, there are no fewer than 18 cataracts and rapids, in succes- 
sion, on the Madeira, obstructing navigation between the Mamore 
and the River Amazon, having a total fall of water of 2283 feet in 
an extent of nearly 230 miles. A railway hm been proposed aa 
the best means of avoiding theae great obstacles. 

From British Guiana we have had, during the past year, the 
details of the discovery of a waterfall, of great height and remark- 
able beauty, called the Great Kaietenr. This fall is situated on 
the Ever  Potaro, a tributary of the Esseqnibo, on the left bank. 
It wns first discovered by Mr. Charles B. Brown, of the Geologid 
Survey of the Colony, in April, 1870, and described by him aa 
formed by the River Potaro precipitating itaelf over the edge of the 
sandstone table-land of the interior, into the lower country of the 
Essequib Valley. The total height was found to be 822 feet, and 
the width of water, at the edge of the fall, 123 yards. So interesting 
a h v e r y  excited much attention on becoming known at Demerara, 
and Governor Scott oommimioned Mr. Brown to make a second visit 
in June to make a more complete survey ; the official Report resulting 
thereupon giving us moat satisfactory details ae regards the falls, ae 
well as the geological and botanical features of the district. Thanlre 
to the Geological Survey of thk important tropical Colony, we are 
now tolerably well acquainted with its lithological structure and 
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mineral productione, and i t  is to be hoped the r m l t  will be published 
in a form accessible to the public. In the discussion which followed 
the reeding of Mr. Brown's Report at  our evening meeting, Mr. J. G. 
Sawgins, the Director of the Survey, alluding to the flat-topped 
mountains and table-lands which form so peculiar a feature in 
the scenery in the interior of British Guiana, gave s vivid descrip- 
tion of Mount Romha,-ht visited by hhomburgk,-the most 
remarkable of these elevations. I t  is a huge maee of lightrred 
s;indstone rock, 18 miles in length, with perpendicular sides and 
perfectly level summit, rGng 7500 feet above the level of the eea. 
The h 9 s ,  forming bare, vertical walls 1500 feet high, are insur- 
mountable; but the summit is known to be the source of several 
streams, which leap from the edge of the plateau in magnificent 

' d e s ,  and flow in different ways to feed the Essequibo, the 
Orinoco, and the Amazone. 

At the southern extremity of the continent a remarkable journey 
was performed in 1869-70, by Lieutenant G. C. Mueters, throughout 
the whole length and breadth of Patagonia, a country hitherto 
deemed one of the moat inhospitable in the world, and inaccessible 
to travellere on account of the hostility of the savage tribe0 who 
wander over its desolate plains. The account of his journey, given 
by Mr. Musters at our evening meeting of the 13th December last, 
excited the liveliest interest. Scarcely anything wae previously 
known of the interior of this country, as will be seen on reference 
to the excellent summary of Spanish and other expeditions, given 
by our secretary, Mr. Markham, on the same evening.* In  h t ,  
little more than short excureiona inland from the coast had been 
made, throughout the vast extent of land between the Straits of 
Magellan and the Rio h'egro. Mr. Musters traversed the whole 
of this unexplored region, first crossing from Punta Arenas, in the 
Straits, to Port Santa Cmz, then in company with a tribe of Patago- 
nians, whose goodwill he had succaeded in gaining, &I-ting the 
eastern flanks of the Andes for 700 miles to the Rio Negro, and 
finally reorowing to Patagones, near the mouth of this river. Mr. 
Nustere's paper,-which will be published entire in our Journal ' 
-gives us much new information concerning the rivers, lakes, soil, 
and climate of the country, and especially of the peonliar character 
and habits of the aborigines. His journey may, indeed, claim to 
be ranked among the most adventurous and snccesaful of those 

' Proceeding.,' rol. xv. p. 49. 
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which have recently been undertaken by our enterprising fellow- 
oomtxymen. 

drdic Ewp2oration.--Of the numerous Expeditions which have 
been eent by Sweden, Germany, and the United States of America 
to explore the North Polar Regions, since the days when England 
took the lead in that field of hardy enterprise, the voyage of Count 
von Zeil and Herr von Henglin last eummer, in East Spitzbergen, 
haa pmbabl~ offered most novelty to geographers. This undertaking 
wae carried out in the months of July, August, and September, 
and its object wm to penetrate to the eastern channels and islands 
of the Spitzbergen group, which had not been viaited by the 
previous [Jwedish expeditions under Nordenakiold, Von Otter, and 
others, and, in fact, had hitherto remained little better than a 
blank on our'mapa That blank, thanks to the enterprise of these 
gentlemen, is now filled up, and the information impartad, owing 
to the well-known scientific qualifications of Herr von Heuglin, is 
exact and comprehensive. The emall vessel in which the party 
ailed proceeded, firat towards Edge Island or Stans Foreland, and, 
on finding the ice not yet cleared from the south-we& coest, struck 
weetwsrd and then northward, navigating the whole length of Stor 
Fjord aa far aa Helis Sound. Landings were effected at  many 
placea on the east coast of the main island of Spitebergen, as well 
se on the two large islands to the eaetwazd ; exoureions were made 
in the interior, and aatronomid observations and beruing8 taken to 
6x positions, besides large oollectiom obtained in illustration of the 
natural history of the group. At length, in the middle of August, 
they succeeded in psaeing by boat through Freeman, or Thymen 
Strait, to the eaatern side of Stana Foreland, and from Monnt 
Middendorf, a hill on the ahore of the strait 1500 feet high, were 
gratified at beholding in the fer d i h o  to the eaet a large traot of 
land, with a range of lofty eemted peaka extending north and 
south for nearly 60 milea. Whether thie land is the enigmatical 
Gillie-land, of which we have so often heard, appears not fully 
decided, but mqueationably theee enterprising Gennan voyagere 
have brought ne for the firet time definite information regarding 
thie unvisited region. In returning, they skirtad the weatern coast 
of Stana Foreland and visited Deicrow Sound, at  ita south-west 
extremity, early in September, before turning their facea homeward. 

According to Von Henglin the paaeability of these seas and 
channels entirely .depends on the direction of the various branohee 
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of the Gulf-stream and of the Polar current. The latter divides, m 
the high north, into two branches, one. of which flows down the 
eastern side of Greenland, and. the other down the eastern side of  
Spitzbergen; the Gulf-stream presses north+aatward, washing* 
therefore, the mth-westerly aides of the Spitzbergen Archipelago, 
These cnrrente have a decisive influence on the climate of the 
waste ; where the Gulf.atream flows the ice becomee more quickly 
broken up, and a milder temperature is communicated to the air; 
but the Polar current, scarcely higher than freezing point, even in 
the height of eummer, keep the ice in its neighbornhood from 
separating Until the beginning of September, when a little L 
broken up and drifted south. I t  ie, themfore, only in the latter 
part of the summer that the North Polar Sea is at all acceeaible. 
This Expedition appeera already to have stimulated other German 

efforts to follow up the same promieing line of Arctic investigation ; 
for I learn by a reoent German publication that a small h'orwegian 
veseel is to be equipped this summer, and a reconnaissance survey 
of the sea between Spitzbergen and Gillis-land to be made b y  
Lieutenante Payer and Weyprecht, at the ooet of the Austrian 
Government. The Swedea on their aide are propoeing to establish 
a permanent astronomical, magnetic, and meteom1ogical etstion at 
Spitzbergen, with a view of preparing the way for renewed Arctic 
exploration; Professor Nordenakiold, who already enjoys a high 
reputation aa an Arctic explorer, having the intention next year of 
making a vigorone attempt to reach the North Pole, making the 
proposed Spitzbergen establishment his base of operation& 

.Regarding the German North Polar Expedition of 1869 - 70, 
under Captain Koldewey, in the ffffnvmia and H a m ,  our Society 
haa had the advantage of hearing an excellent account of this 
adventurous voyage and ite resulb from the pen of Sir Leo- 
pold McClintock, who is so well qualified by his great Arctic 
experienoe to do juetice to wch a subject. Naturally basing 
hie narrative on German accounts of the Expedition, especially 
that given in Petennann'e ' Mittheilungen,' 8ir Leopold limited 
his own remarks to welldeeerved praise of the ability with which 
the details of the enterprise were carried out, and especially the 
endurance of the heroic orew of the Ham,  who, having to take 
refuge on an ioe-floe in the open sea, on the deetrnotion of their 
veseel in a fearful storm, were drifted southward several hundred 
miles, to within reach of a Danish settlement near the southern 
extremity of Greenland. Be fer ae geographical diacoveq- is 
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concerned the Expedition did not accomplish much, but the s t a E  
of sciensc men belonging to it succeeded in amassing a large ' 
amount of material in all branches of science, which we are sssured 
will prove, when published, of great value. The Germania wintered 
near the southern end of Pendulum Island, near the locality of Sir 
Edward Sabine's magnetic observatory, when he visited the locality 
with Captain Clavering in 1823. From this point sledging expe- 
ditions ip the spring of 1870 were undertaken, which reached 8s 

far as 77' north latitude. In returning down the coast a fiord, 
penetrating far into the interior of East Greenland, was discovered 
and partly explored. I t  is situated between Capes Franklin and 
Humboldt, and was found to be surrounded by a highly pic- 
turesque mountainous country, with shelhred and verdant pastures 
near the water, inhabited by herds of musk-oxen and reindeer. 
Some of the peaks in the neighbourhood were found to reach the 
height of upwards of 7000 feet. These inlets of deep navigable 
water, possessing a mild climate and abounding in animals, but 
unpeopled by Esquimaux tribes, seem to be most promising avenues 
to the exploration of the interior of Greenland, and i t  is to be 
hoped that some of our young English geographers, desirous of 
earning fame as discoverers-of whom I am proud to say we still 
number a few amongst uk-will devota their energies and means in 
following up the opening thus indicated. From our Government, 
I deeply regret to add, no aid is to be expected. 

I ought to mention, in connexion with this important voyage of 
Koldewey, which ia designated the " Second German North Polar 
Expedition," that a Society was founded, last autumn, in Bremen, 
called the German North Polar Society, having for its object the 
promotion and management of all Qerman efforts in the direction of 
Arctic enterprise. This Society hrrs already held fourteen meetings, . 
and publishes its proceedings. An important part of its present 
labours L the publication of the reeulta of the voyage of the 
Gennania and H a w ,  of which the first volume is said to be ready 
for the presa 

Before I quit the subject of Arctic enterprise, 1 muet not omit to 
dention that our relatives and rivals on the opposite side of the 
Atlantic have furnished the means to equip the well-known Arctio 
traveller, Mr. Hall, for another journey, during the present summer 
to t.he Polar regions, from the American side. Dr. BeeseIs, a 
G e m  eevsnt, who has acquired Arctic experience in a former 
voyage to Spitzbergen, ia engaged aa mlogist to thin expedition, 
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and Dr. D. Walker, one of our associates, formerly surgeon to 
UcClintock's exploring party, as I learn from a letter he has 
written to the Council of our Society, haa also' been engaged to 
accompany it. Having been h i s h e d  with a set of instruments 
on a former occasion for observations in Arctio America, our beso- 
oiate has obtained permission to employ them in the Amerioan 
Expedition, and, I trust, we may receive from his pen, at  a future 
day, some account of the exploration on which he ia now engaged. 

Whilst on the topic of Arctic discoveries, I am happy to be able 
to announce that our distinguished Associate, Captain Allen Young, 
intends to explore, as far ae possible, and at his own cost, the 
interior of the fiords of East Greenland, and to devote future years 
in making geographical discoveries in his own yacht. 

Again, I have just learnt from Mr. William Bradford, of New 
York, that in a vessel of 400 tons, manned by a crew of Nova 
Scotians, he haa taken photographic sketch88 of all the principal 
features on the west coaet of Greenland, up to latitude 76'. 

In this survey he was accompanied by our Medallist, Dr. Hayes, 
and he speake in high commendation of the bravery and ability 
displayed by the young British colonist who commanded hie vessel. 

AFRICA.-Concerning Africa, which usually offers so much geo- 
graphical interest and novelty, I have this year but little to report, 

regards discoveries by English travellers. The great Expedition 
of Sir Samuel Baker was, by the last accounts, slowly working ite 
way, by the Giraffe arm of the White Nile, towards Qondokoro 
and the Albert Nyanza, and had, therefore, not yet entered upon 
the field where so much yet remains to be accomplished in the way 
of new exploration. In  the south, we have received an account of 
the explorations of Mr. Thomas Baines, in the region between the 
Limpopo and the middle course of the Zambesi ; in which direction 
this persevering traveller has been employed in examining the 
locality of the gold-fields and negotiating the privilege of working 
them with the Matabele chiefs. Mr. Baines' narrative (compiled 
from hia itineraries by Dr. MBnn) will appear in our 'Journal,' . 
and his map will be seen to offer, for the h t  time, an accurate 
delineation of the watershed which limits, in that region, the 
Limpopo and Zambesi basins. 

Dr. Limngeionei-The recent edvioea from Dr. Kirk, which were 
kindly communicated to me by Earl Granville, mud have been 
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truly gratifying to all my Associates to whom I clommunicated 
them, aa well aa to the public at large. I have now a d d e n t  
belief that the i l l~~~tr ioua  traveller was safe and well s few 
slonthe ago. 

Knowing that he was ebont to be fnlly mpplied with proviaione 
and medicine when he reeohed Ujiji from the wed, we may antici- 
pate that he might return to hie native country in the conme. of 
this year. 

But I now repeat the expression of the opinion which I pub-. 
lished in my Address at the opening of the preeent Seseion, that if 
he had not, in his exploratiom, sathfkd himself that the waters 
which he had followed from the south flowed into the Nile basin by 

. 

the great lake Albert Nyanza, he would renew his arduons endeavours 
to solve the great problem of the true waterdud of Southern africa 
The indomitable spirit of Livingstone would, in this case, prompt 
him to struggle until that great point was settled. 

Even, however, aa matters now stand, the last intelligence waa a 
very cordial to myself, who have so long and so penristently looked 
to the eventual wocese of my absent friend. 

Sdmanfds  Journey.-Whilst waiting for the account of the 
diwoveries which Dr. Livingstone cannot fail to have made in 
the region west of Lake Tangan*, geographers have been grat3ed 
to read, in Petermann's ' Geographische Mittheilungen,' the narra-, 
tive of the exploratiom of the indetktigable German botaniet Dr. 
Schweinfurth, in the region wed of the White Nile and far to the 
north of the ecene of Livingstone's explorations Be yon are all 
aware, the accounta we had previously reoeived of this portion of 
the African interior were limited to the narratives of Petherick's 
two journeys of 1858 and 1862, and to the account, of the 
Expedition of the late M k  Tinn6 from the month of the QhaEel 
Biver to beyond the Djonr. Shoe tho88 remarkable journep, we 
had heard only in e vague way of dieo~veriea by the agenta of 
the Meeera Ponoet, ivory-traders in those diatricta; and a h  of the 
journey, far to the south, of Signor Pieggie, who, having been 
received in a friendly manner by the ohiafe of the Niam-Niam 
tribes, was able to travel further to the south-west than any of hie 
predeceseors, and brought back a report of the existence of another 
great lake in that dimtion. The accounts of these leetmmed 
hvellers, however, did not admit of being delineated with any 
approach to accuracy on OW map ; whilet from Dr. Schweinfnrth, 
who is still engaged following up hie invedigatioxu, we have a 
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large body of ~oura te  information, founded, in the absence of 
astronomical obarvationefor which he had not the nec8saary 
instruments-on a carefully-made mute-survey. He has succeeded 
in reaching a point about ti0 miles beyond Piaggia's furthest, and 
210 miles to the west of the White Nile, nearly on the aame parallel 
as the northern end of Albert Nyanza ; but he does not coniirm the 
Italian traveller's rumour of a gwet lake so far to the west. His 
moat important dimvery appeere to be that of a river, the Uelle, 
flowing westward, probably into h k e  Chad, proving that he had 
arossed the watershed of the White Nile on the western side of 
its hi& . 

CONNEXION OF GEOGRAPHICAL WITH GEOLQQICAL SCIENCE. 

In the Anniversary Addreeses delivered by me to the Society 
during the laat three years, I have dwelt upon the connexion 
between geography and geology, more particularly in the direction 
of Phyaical Geography. From the evidence fnrnished to us by the 
rocke around us, whether of a physical or a palseontological kind, 
we are able to reconstruct, in part at least, former conditions of 
the earth's surface, and to learn how the premnt outlines of land 
and sea, and the present distribution of plants and animals, are not 
original, but only the lateet phases of a long-preceding wccession. 
Geology thns becomes to us what I termed " the oldest comparative 
iwgraphy ." 

I t  is unnecessary for me to point out that just es in descriptive, 
and still more in pirysical geography, it is of primary importance to 
have regard, not merely to the external canton. and climate of a 
country, but to the grouping of its planta and animals, so in 
geological research i t  ' is abeolutely necessary to make constant 
appeals to the evidence furnished by the remains of the flora and 
h n e  of ancient periods. Hence, though at first sight there might 
seem to be no very close or necessary connexion between geology, 
or, a t  least, that lu~pect of geology which I have called the oldest 
comparative geography, and the more purely biological science& 
there is in reality an intimate relation of the one to the other. 
And thus, in these my final and parting words to the Geographical 
Society, while I again bring under your notice the olaima whioh 
the probeee of Gteology makes upon yon, I wbh to refer to this 



312 . SIR RODERICK I. MURCHISON'S ADDRESS. [MAY 22,1871. 

relationship, not alone for iia own interest and importance, but 
because it gives me an opportunity of expressing a growing 
conviction of my later years that, alike in geographical and in  
geological research, we run some risk of being overshadowed and 
even elbowed out of an essential portion of our proper course as 
geologkta by the paramount demands of some eminent biologists. 
No one who knows what my connexion with geological study ha8 
been will allow himself to suppose that in what I now say I would 
in any way depreciate the due importance of the biological branches 
of that science. I have indeed been accustomed, throughout my 
career, to bow to the weight of paleontological evidence, and to 
thie, my earliest and latest faith, I still remain true. But I cannot 
shrink from thus 'publicly expressing a feeling which has recently 
grown strong within me, that the biological side of geology baa by 
some of my cotemporariea been too exclusively cultivated; that pale- 
ontology has acquired a somewhat undue preponderance amongst 
us; and that the value of physical or inorganic geology is not 
now being sufficiently appreciatad. If, indeed, a e n  were in any 
measure agreed as to the origin and progreea of the various f o m  
under which life has been manifested in the history of the world, 
if they had arrived at a oommon understanding as to the value 
of species, if they h e w  with any approach to completeness how 
far life is dependent on, and m o d s d  by, external physical con- 
ditions now, and how far similar relations have obtained in the past, 
there might be some show of resson for the paramount authority of 
pslaeontological decisions when they are set against phyaical data. 
But when we reflect on our slight acquaintance with the laws which 
regulate the interaction of organic and inorganic nature at the preeent 
time, on our ignorance of that interaction in former geological p e r i d ,  
on the little that we h o w  regarding the true value of our fossil 
species, on the difficulty of ascertaining the 'true contemporaneous- 
nee8 of dietant formations, and on the vast maes of fossiliferons 
rooks &.ill unexplored, i t  does seem to me that greater modesty 
and caution in the application of palaeontological didcr are to be 
recommended. Whatever may be the doctrine we espouse aa to 
the origin of species, we see on every mde of us in the living 
world of today how constantly, and how momentously, the condi- 
tiom of life are defined and modified by inorganic fomes. Apart 
from, end imperiously governing the progress of life around na, 
there is the world of physical or inorganic nature-+ a w m  of 
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ceaseless law-directed change, of endlessly complicated agencies 
working harmoniously together and involving all things, organised 
and unorganised, in one common mutability. If such is the order 
of nature now, and if our view of nature would be but partial and 
distorted, in contemplating merely the biological domain, surely 
we err when we, in like manner, allow ourselves to see things 
in the past too exclusively through that medium, and neglect to 
take due cognisence of the evidence of former physical changes. 

By neglecting the study of physical geography, geology has become, 
among certain influential writere, too much the study of palmontology 
only. Those writers must not forget that there has been a history of 
dead matter as well se a history of life; ; that mineralogy, petrography, 
structural and stratigraphical geology, and physical geography, deal 
with essential and integral parts of the pest history of our planet. 
Thinga, indeed, have gone so far, that when there is a confliction of 
evidence between the testimony of the fossils and that of the 
rocks in which tkey lie, such authors, almost invariably, and as 
a matter of come, bow to the palmontological argument. I have 
myself done so, even againat what I may perhaps have thought, or. 
a t  least, think now to have been my better judgment. I cannot 
but believe that, ere long, a reaction will set in against this 
tendency. And, in the mean time, some-geologists will do well to 
pause in their too exclusive worship of the biological side of their 
science. I wish to put this note of warning on record, and to urge my 
brethren of the hammer to believe that, in the study of fossils, they 
do not exhaust the possibilities of geology; that there is still a 
wide non-biological world for them to conquer; that in  proportion 
as they master it they will advance to truer and more com- 
prehensive views of the history of life, and thus aid us in the 
investigation of that planet with which we, as geographers, are 
specially concerned. 

CmcltAon.-In ooncluding this Address, I now come to the only 
painful duty I have ever had to perform, since I have had the 
honour of presiding over the Royal Geographical Society. 

I have to bid yoti farewell, and I do so solely on account of 
the malady with which I have been visited; for I well know, 
)hat if I had not felt it incumbent on me to resign the Chair, your 
never-failing kindness wouId have urged me to oontinue to serve 
you nntil the next Anniversary. 

VOL. xv. 2 A 
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In  retiring, I have the satisfaction of knowing, that I leave t h e  
h i e t y  in the most highly flourishing condition, and that I can reflect 
with just pride upon the progress i t  h w  made since the year 
1843, when, succeeding to your excellent President Admiral Smyth, 
I was, by his advice, first placed in the Chair. I n  the period which 
has elapsed since that date, I have been for fifteen years your Pre- 
sident; and when other persons have been in  that post, I have 
malouely aided them to sustain your interests, and have prepared 
and read to you sixteen Anniversary Addresses. 

In  my endeavours to serve you, it was with the heartieat.satia- 
faction that I supported the endeavours to extend Arctic Discovery ; 
and either when I, wished God speed to my lamented friend Sir 
John Franklin, or when that great navigator was mieeing, 1 
can reflect with honest eatisfaction on the fervent-though, alas ! 
vain-appeal I made in your name to Her Majesty's Government, to 
endeavour to rescue him and his brave companions. Then, again, 
when his devoted wife made that final eEort which, through the 
researchee of Sir Leopold YcClintock, terminated in establishing 
the truth aa to the fate of those brave explorers, so I never relented 
in my support of that magnanimous woman, Lady Franklin, until 
I had the true gratification of presenting to her, in your name, 
ono of our @ak%-Medals for her heroic efforts. 

- - 
I& wodh'be very bad taste on my part were I to advert to the 

many instances in which I have been intimately concerned in 
aota which I know that the Fellows of the Royal Geographical 
Society have duly appreciated as being of importance. Among 
these I need not remind you of the attainment of the support of 
I'urliament, and thereby of our recognition as an important and 
highly-useful scientific body. 

Amidst the many duties which it has been my good fortune to 
pcrform, I can dwcll upon none with more satisfaction than those 
by which I sustained the daring efforts of the explorers of Africa,- 
Livingstone, Speke, Grant, and Baker; whilst I have rejoiced in 
tho steadfast pertinacity with which I have upheld my confidence 
in the ultimate success of the first-named of these brave men. I n  
fitct., i t  waa the confidence I placed in the undying vigour of my 
dear friend Livingstone which has sustained me in the hope that I 
might live to enjoy the supremo delight of welcoming him back @ 
his country. 

I have now only, gentlemen, to offer yon my heartfelt thanks 
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for the unvarying heartiness with which you have supported your 
old President, whose name was, by your kindness, the only one in- 
~er ted  in the Royal Charter by which you are embodied, and who 
leaves you with feelings of just pride. when he reflects that he haa 
been thus identified with your past and future successes, and that 
your numbers, which amounted to 600 only when he first wes 
placed in the Chair, have now rieen to tho large total of 2400. 

If, aa I hope, you elect Sir Henry Rawlinson as my successor, I 
anticipate the most gratifying results in your future career; for 
you will be led forward by an emineut scholar and great explorer, 
who, as far back as the year 1839, won one of your Gold Nedale 
for his most remarkable researohes in Susiana and Persian Kurdistan, 
and who also determined the former existence of the ancient cities 
of Ecbatana, and threw quite a new light on the comparativo and 
physical geography of Western Asia 

Since the days of his early researches, which we geographers 
were the find to recognise and reward, he has rendered his name 
famous by his able and elaborate works on ancient Babylonia; and 
w h h t  on every subject relating to Central Asia he has evinced 
much knowledge, we have had to thank him for the perspicuity 
with which he brought our late lamented envoy Mr. Hayward to 
our notice. 

Under his auspices you are destined not only to direct the 
oxploration of vast unknown lands, but ale0 to bring to the mind's 
eye'of modems many of the past glories of the great eastern empires 
of antiquity. 

Po8bnpt.-Whilst on the point of concluding my Address, I 
received the melancholy announcement of the death of my old and 
valued friend Sir John Herschel. This truly eminent man, whose 
acquirements in every branch of science were almost unrivalled, 
although not a Fellow of our Society, was an admirable geographer 
in the largest sense of the word. He had worthily received the 
highest honours which could be conferred upon him by every 
~cientific Academy of the world; and in 1845 he presided over 
the British Association for the Advancement of Science, at  
Cambridge. 

The mention of this k t  leads me naturally to take this last 
opportunity in my power of leaving behind me a record, however 

I brief, of the high merits of another most distinguished leader- 
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indeed, he was the Law-giver-of the British Association, though 
he also was not a Fellow of our Society. I mean the Rev. Willi~rm 
Vernon Harcourt, to whom I waa most truly attached, and who 
succeeded in giving so great an impulse to the spread of true 
scientific knowledge. I have no doubt that the President of the 
R q a l  Society, Sir Edward Sabine, will do ample justice to the 
scientific characters of these two remarkable men, who, as well as 
myself, were long associated with them in conducting the business 
of that great natiollal body. 
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Chinese Campaign, 1868.' By A. Wilson. Purchased. *Central 
and Eastern Arabia, 1866.' By W. G. Palgrave. Purchased. 
' Northern and Eastern Parts of Europe, 1738.' By P. J. von Strah- 
lenberg. Purchased. 'Jonmey in the Interior of China, 1816-17.' 
By Clarke Abel. 18 18. Purchased. ' Travels in Asia and Africa, 
1808; By A. Parsons. Purchased. 'Industries anciennes et 
modernes de l'Empire Chinoi! Par S. Julien. Paris, 1869. Pur- 
chased. ' South Sea Islanders! (Parliamentary Report.) 1871. 
Donor the Hon. A. Russel, M.P. ' Correspondence reepecting Emi- 
gnrtion! (Parliamentary Report.) 1871. Donor the Hon. A. 
Russell, M.P. 'Correspondence respecting the Federation of the 
Leeward Islands.' (Parliamentary Report). 1871. Donor, the 
Hon. A. Russell, M.P. ' Mape, showing the Military Stations and 
Railways in England, Wales, Saotland, and Ireland.' (Parliament- 
ary Report.) ' Summary of the 'Cmize round the World, under the 
Ordere of Rear-Admiral Hornby! (Parliamentary Report.) 1871. 
' East India : Cotton  report^! (Parliamentary Report.). 1871. ' Edu- 
cation : Trinidad.' (Parliamentary Report.) 1870. ' East India 
(British Burmah): Sladen's Report on the Bhamo Route.' (Par- 
liamentary Report.) 1871. ' Reise durch Senaar, etc! By F. 
Werne. Berlin, 1852. Donor S. M. Drach, Esq. ' Determination 
of Heights by means of the Thermo-Barometer.' By J. F. Tuckett, 
1871. Donor the author. 'A Memoir on the Indian Surveys.' 
By C. R. Miirkham. 1871. Donor the author. 'Letter from 
Mr. C. R. Markham to the Under-Secretary of State for India on 
the Marine Surveys of India' 1871. Donor the author. ' Travels 
in various Park of Asia.' By J. Bell, of Autermony. 2 vols. 
Edinburgh, 1788. Purchased. Travels in Central Asia, 1864.' 
By A. Vamgry. Purchased. ' Revelations of Russia, 1844.' 2 vols. 
Purohased. 'China Monumentis, 1667; By A. Kirchen. Pur- 
chased. ' The Tartar Tribes.' (Church Missionary Publications.) 
Purchased. 'Bdeker's Guide to Switzerland.' Coblenz, 1867. 
Purchased. ' Chified Index to the Transactions and Proceedings 
of the Geological Society, 1870.' By G. W. Ormerod. Purchased. 
' Nouveaux Nelanges Asiatiqnea' Par A. Remusat. Park, 1829. 
Purchased. 'Memoire of H. E. Strickland.' By Sir W. Jardine. 
1858. Purchased. ' Illustrations of the Chime, 1841.' By S. Kidd. 
P u r o h d  ' Allen's M8p of India and China.' Pumhased. His- 
tory of Kamtaohatka, etc., 1764.' By J. Grieve. Purchased. ' Atlaa 
of Gerard Meroator end D'Hondiua, 161 5.' Purchased. ' Overland 
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through Beia, 1871.' By T. W. Knox. Purchased. 'Memoir of 
the Indian Surveys, 1871.' By C. R. Morkham. Donor the author. 
' Routes between Yarkand, etc., and British Territory, 1869.' By 
43. Hayward. Donor T. H. Thornton, Esq. 

I Acc~ssroas TO THE MAP-ROOP SINCE TEE LAST MEETING, MAY ~ T H .  

I -A revised Map of 'Omh and the Persian Gulf. By Rev. G. 
P. Badger, F.R.e.5. Presented by C. R. Markham, Secretary. 50 
NS. Maps of Africa, &c., the property of the late James Macqueen, 
F.B.G.S., ; a h  a Buat of this celebrated African Geographer. Prc- 
sented by his- daughter, Mise Macqueen. MS. Map of the River 
Maue-sseu, a tributary of the Amazon. Presented by the author, 
W. Chandless, F.R.@AJ. Sketch-map of Easter Island. By Lient. 
J. Dundae, EN. Presented by J. L. Palmer, Esq., RN. m. Map 
of the country south of Trebizonde, shewing the site of the Mt. 
Theches of Xenophon. By M. Rorif Esq. A Tracing of the new 
Course of the Yellow Rivor. By N. El* Esq. Map of tho 
North-Eaatern provinces of China, shewing the Mineral and Silk 
Districts. By J. Markham, Eaq., Consul at Cheefoo. A Tracing of 
various localities in Greek charactera Presented by Mrs. Schindler. 
Explorations round Nova Zembla. By Kept. E. H. Johannesen. 
Presented by Dr. A. Potermann. Map of Natal and the Orange 

t Free States, shewing the Diamond-Fields, kc. Preeented by Dr. 
A. Petarmann. MS. Map, on 9 sheets, shewing the South African 
Gold-Field Districta. Presented by T. Baines, Eq.,  F.R.G.S. Map, 
shewing the Routes of Dr. G. Schweinfurth to the South-west of 
Khartum, among the western tributaries of the Nile. Presented 
by Dr. A. Petermann. A Map of Eastern China (in Chinese chrr- 
ratters), in three Parts. Presented by H. G. Hollingworth, Esq. 
Running Survey of the Po-Yang Lake (China). Presented by 
H. Q. Hollingworth, Esq. MS. Map of the Po-Yang Lake. By 

I W. Stuart, H.M.S. Eljin. Preeented by H. G. Hollingworth, Esq. 
A Photograph of the Interior bf &tern Greenland. By Lieut 
J. Payer (2nd German Expedition). 1870. Pre~ented by Dr. A. 
Petermann. 

The following Paper was read by the Rev. Q. P. Badger :- 

! Account of an h r s i o n  into the I~&~I'oT of S o u t h  Arabia, By 
Captain S. V.  MIL^, Bombay Staff Corps. 

[Anmum, BY TEE REV. Q. P. BADGEB.] 
WE left Aden on the 3rd of July, 1870, in a mull sambuk, and 
after a tedious voyage arrived at Bir Ali [a distance of about 
220 miles] at  5 P.M. of the 7th, where we met Hadi Abclullah, the 

a ~ a  
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Wahidee Sultan, who receired us in a very friendly manner, and- 
gave us sacommodation in his house. Found that we should bs 
detained here three days for camels, to be procured from the neigh- 
bouring tribe, the Deaybees, who would also furnish us with an 
escort. This village-which takes its name from the well, B i r  
Ali-consists of about fifty mat huts close to the sea, in one of 
which Sultan Hadi resides. The only permanent buildings are % 

square tower and a few sheikhs' tombs. The country around is- 
quite barren as far as the hills, which begin to rise about 10 miles 
off. The inhabitants are mostly employed in hhing,  and are very 
poor. The chief product of the country is dates, which are ex- 
ported to Aden end Maculla. Anthracite coal is found here, end 
specimens are taken to Aden as d. There were signs of copper 
also, and bitumen is found in abundance. To the eaat, near the  
entrance of the small circular harbour, is a curious hill, name& 
Shbmn-but generally' designated El-Bostin by the Arabs, from 
an idee that i t  was in ancient times a garden-having a large 
cavity, or crater, full of salt water, bordered by mangrove bushes.* 

From the western point of the harbour, half across the entrance, 
ia e narrow strip of land from which rises ~ i s n - ~ h o r i i b ,  a square, 
black, solitary rock, placed like a natural fortreas to command the 
bay. The upper part of this gloomy-looking hill ia as steep and 
inaccessible as if artificially scarped. At the foot, on the nordh 
side, are the remains of a considerable town, almost buried in the 
sand. The public buildings were probably situated on the summit, 

i 
which we ascended the next day by a very difficult road. The  
formation of the hill is very similar to that of Aden. The founda-. 
tions and part of the walls of the houses are still standing; I 
noticed only one cemented with mortar. The tirnks and aqueduct 
are still in  excellent preservation. We paid a second visit to Hisn- 
Ghorflb for the purpose of copying the inscriptions, the largest of 
which measures 50 inches by 23.t 

The late Capt. Haines, in his Survey of the Arabian Coast, describes this 
ar hill much more in detail. Its hei ht he estimated at 300 feet, with & 

% c o p ,  the centre of which is a m  letely follow, like the Devil's Plooh-Bowl 
in Hampshire, and between two an! three thousand garda in diameter, with a d 
steep descent. havin its lower surface covered r i t h  water, the depth of which, st 
eight yards distant fmm the western bank, was 66 feet. 

t Supplementing Captain Miles's brief account of Hisn-Ghorbb, I may here 
state L n t  the wins were first discovered in 1894 doring Captain Haiiea'r survey 
of the coast, by Wellsted and Cruttenden, of the Indian Navy. The modern name 
signifies the Castle of the Crow. or raven, probably from its colour ; or, perchance, 
as Wellsted intimates, " Ghorftb" was the designation of an Arab tribe. A tribe 
of that name still exists n little farther north. The locality hns since been iden- 
tified as the Kani of the author of the 'Peri laa,'and the Cans Emporium o f  
Ptolemy-writers of the second century-who &scribe it aa a great commercial 
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trees, and greatly resorted to by the feathered tribe. The heat w a s  
intense. Our Deaybee escort had by this time become vei-y 
friendly with us. They were merry and talkative, but reticent 
regarding their country. They gloried in  the name of Himyar, 
and ' boasted of their direct descent from that race, whose language 
they still retain. At 3.30 P.M. we wore again on our camele, 
travelling due west; the country generally open and m d y ,  but 
cheerfully vaned here and there with sterile, stony tracts. The- 
hills are remarkable for the strong resemblance the crests bear to- 
artificial fortresses. Camped for the night, a t ,  7.30, in a hollow 
named Howeil el Arab. No water. 

Resumed our journey a t  noon, our direction chan4ing to e. and 
N.W. Trees were now numerous, and we soon came in sight o f  
villages and cultivation. At  5 we reached the town of Heida; 
but our escort having a blood feud with the inhabitants we w e r e  
obliged to pass it. Soon after, the fortress of Nakab el Hajar, situated 
on a oommanding eminence on the right bank of the Wldy-Maifah. 
-here half a mile or more broad-appeared in view, and a t  5.45, 
having obtained a guide and permission from the sheikh, we started 
a t  once to visit the ruins. These haye been eo ably described by  
our intelligent: predecessor, Lieutenant Wellsted, that any attempt 
of- the kind on my part would be needless. Well, however, as h e  

s performed the t a d ,  I confess I was scarcely prepared for the 
real grandeur and extent of the place. Some of the blocks of stone //H are of enormous size ; the beauty and exactness also of the masonry 

of the building at  the south end excited our admiration. No mortar- 
has been used, and, like the Etruscan walls of Italy, the outward 
front only has been smoothed. Though little more now remains 
than the dilapidated exterior wall, Maifah is a noble monument o f  
the laborious vigour of a former age, and must in its palmy dage 
h a ~ e  been an almost impregnable fortress, well calculated to be the 
emporium of that rich and exten6i.w commerce between the East and. 
West, of which the WMy-Maifah has been, from the earliest timee, 
one of the principal channels, as the numerous remains at Kedoor, 
Eisan, Rad&ha, Hisn Ghoriib, and perchanca others, test.ifying b 
the wealth of this part of the country and ita large population, 
su5ciently show. I ts  fomor importance, too, is apparent enough 
from t l e  designation given i t  by Ptolemy, with whose Mapha 
Metropolis its identity may be considered as established. The in-- 
soliption over the entrance was soon found and copied, as were &o 
two others, almost illegible. We had been leas fortunate than the  
former travellers in having come throngh a desort country, out OE 
the line of the villages they passed throuah, 



[I may here remark that Wellsted asoended the WMy-laifah 
through the valley, and descl-ibeg the wnntry as well peopled and 
very fertile. By taking a different route Captain Miles has ex- 
tended our knowledge of the adjacent.distriot.4. P. B.] 

He proceeds to srug: From the little we saw, the cultivation 
appeared to be excellent. The people at  Nakab el Hajar were very 
civil and well disposed. The distance we had come from Ain 
Joweir was about 43 milee, and our elevation above the sea-level 
about 1500 feet. The town of Eisan wes visible from Nakab el 
Hajar, lying about 6 miles to the X.W. I t  is said to be built 
within the ruined walls of a fortress, like Nakab el Hajar, but on a 
smaller scale. We did not hear of any inscriptions there.* 

By 4 P.M., continues Captain Miles, we resumed our journey 
towards Hota. Passed on our right the village of Ktail, picturesquely 
situated on the epur of a hill, and entered the stony bed of the 
WMy, in wMoh are pools of water and extensive date-groves, and 
soon after oame in sight of the suburban houses of the town. We 
had not proceeded far when we noticed the people gathering on the 
banke apposite. On our nearing them, they shouted out, Who are 
yon, and what do you want here 1" Khulk-Allah," (God's crea- 
tures), replied our eswrt. The answer was that they would not 
allow Kiifirs to set foot in their country, and at the same time a 
number rushed forward and stopped the camels. Suddenly a tall 
old man came forward, and adjured them in the name of God and 
the Prophet to be quiet, while he and other greybeards discussed 
what wee to be done. Eventually it was decided that we should go 

- 

I may here remark, by the way, that the Way-Maifah i~ the most western of 
five p t  rallepa on the aouthern and eartern cwt. of Arabia which divide the 
moantain land mto separate trade, and afford MIM e into the interior. From it. 
mmpnt ive  narnem to *he), the capital oPtheBimyaritic c i ~ n ~ t y ,  there 
be no doubt that the Way-Maifah wm much rued, ea a commerc~al route, in olden 
time. Oaptain Mil-, following Fresnel. identifies it with the MEpha Mdwp02ir 
of Ptolemy, who p lam if approximately, at the same distance from bin C ~ M  Em- 
+urn a~ Him-GhorAb is from Nakb-el-HBjar. If any further pmof of the iden- 
tification were required, we have it in the fact, first pointed out by Fresnel, that' 
the word "Maifat" m u m  in the inscription, as even by Wellated, over the 
eutrarree to Nakhl-Hijar. In Captain Miles's transcript, which appenrs to have 
been taken with great care, I read " Maifa'at," with an 'ain, and that, or i b  
equivalent Maih'ah," ma be the correct modern Arabic name. 

The inrcription. ea I read C?aptain Miles's copy. is simply the enenlogy on the male 
and h a l e  side, of one Yabsal, the aon of ShkjebKatdnm (or katd , of the children 
of the family of Maifalat-Gbalfath, who probably either erected or restored the 
building. We ~ l r a n  one important fact, however, h m  the inrcription, vir., that 
towns and diitricts in that country (such as Shdjeb and Maifa'at) continued to be 
d l e d  by the m e r  of head8 of tribes, in the name way that the nama of Uzal and 
Sheba, sons of Joktan. continued for ages to be applied to their later mpresenta. 
tirw, Sana'Li and MLireb, and that of their brother, Kazarmaveth, to the territory 
still ulled after him " Hadhranrsut."-4G. P. B.] 
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on to Hota and obtain the sheikh's orders on the subject. Our 
Deaybees behaved admirably, and were evidently prepared to fight 
for us. Purauing our path through the thickly-planted date-trees 
for about two miles, we reached the inner extremity of the town. 

.It was now quite dark, and we were totally at a loss what to do. 
At this juncture we received a message from the sheikh to say that 
we were welcome, and should have his protection. As we were pre- 
paring to make the best of it, we heard that Salih Ahmed, the son 
of the Sultan of Habban, was in the town. &llAh, our faototum, 
was dispatched to him at  once; end before long he came and con- 
ducted us to his house. Here, after ascending the narrow dark 
stairs for six or seven stories, we were shown into one of the snug 
little partitions on the roof, where we took up our quarters for the 
night. Early next morning we descended to the Kal~wah, or recep- 
tion room, and were plagued the whole day by an unbroken suc- 
 cession of visitors ; the women, too, with t b  curiollity of their sex, 
,peered at us through the windows of the adjoining houses. Our host's 
hospitality did not extend even to a cup of coffee, and we had the 
greatest difficulty in procuring supplies, for which the most exorbi- 
tant prices were demanded. 

Our Deaybee friends took their departure &-day, much to our 
'regret, for they had behaved exceedingly well. We tried in ~ a i n  to 
induce them to take us on to Habban, whither we were obliged 
to send for an escort from the Bedouins on the road. 

Etidoy, 15th. We were much better treated to-dey, but still 
annoyed by the intrusion of visitors. They examined our thin@ 
with much curiosity, and a Snider rifle was a souroe of their bound- 
lens astonishment end admiration. Their ignorance wee amusing : 
one esked whether we ate sheep, fowls, &c., mietaking us probably 
for Banyans. Another eeemed to believe that the Sultan of Lahej 
[a petty chief near Aden] and the Sultan of Turkey were one and the 
same person. We were told that there were numerous inecriptions at 
Habban, and also at Hail close by ; but on reference to the sheikh he 

'said there were only the ruins of an aqueduct on the hill. l'he ruins 
.at Kedoor were described to us ae being as extensive as t h w  at  
Sakab el Hajar, from which they lie about 10 miles distant, to the 
west. An answer arrived this evening from the Sultan of Habban 
inviting us there, and with it an escort of Bedouins ; but se +hey 
were of use only for the latter part of the journey we had to obtain 
others from the sheikh. 

The next day, Saturday, left Hota at 3 P.M. Our route lay weat, 
along the bed of the Wldy Amageen. After 5 miles, we came 
apon some Himyarite inscliptiona, cut in the sandstone rock forming 
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the benk, which we copied ; and a mile farther on we paaged a large 
nd lah  to our right, named SelmAn, on which we heard was the town 
a f  Ranch, inhabited by Haik, an outcast and despised race. Follow- 
ing a nullah over the hills, we arrived at Rad6ha, on the Gheit 
Habban stream. We did not helt at the village, which was 
populous and surrounded with cultivation, but waded up the strong 
current two miles farther, and camped for the night under the 

I - shelter of a sandstone cliff. The stream ia perpetual, fed by 
numerous springe, and with its border of reeds, fragrant shrubs, 
and tall palm, was by far the most intereating spot we had yet 
seen. 
. Sunday, 17th. Resumed our journey at 4 A.M. up the nullah, 
passing a few villages, beyond one of whioh, Laheea, we camped 
at 6 under a large d a k  tree. The chief of Kedoor came to 
viait ue during our halt, and invited us to visit him. He.de- 
ecribed the ruins of Kedoor as very extensive, but he had not 
noticed any inscriptions on them. Kedoor is about 6 miles 
from Laheea We heard here of the remains at  RadCha, which 
we had pawed in the night; the accounts of the place leave 
little doubt of there being iwriptions there. RBdahn is probably 
another of the fortified depbts or stations on the great caravan 
mute between KanB (Hisn-GhorElb) and the north.* 

Started again at noon, travelling still in the eandy bed of the 
nullah. Here we came across some Himyaritic, Hebrew, at@ 
Arabic inscriptions, cut in the sandatone bank, the smooth surface 
of which haa offered a tempting field for both ancient and modem 
acribbl~rs. The country now begins to open out into an extensive 
plain, containing many Bodonin houaea, the inhabitants of which 
treated us very civilly. ssying they wanted no KOfir dogs among 
them, and promised most kindly to hang with one rope the next 
batch of Christians that came that way. 

On approaching Habban we were met by a party of the Sultan's 
men, who escorted us to the town with a mekifalr, or procession, and 
conducted nrr, under a heavy fire from an old Turkih cannon half- 
buried in the b u d  in the palace courtyard, to the Kahwah, where 
we had kbhr [a decoction of coffee-husk, flavoured with cardamume 
and other spices], compliments, and conversation until we retired. 

On the morning of the 18th wevisited the inscriptions at Shejeb, 
a place belonging to the Bedouins, but beyond tho Sultan's jurisdic- 

* On referring to Ptolemy. I find that he places a Rhada in long. 89' 20', lat. 
14' 10': his Mepha Metropolir he places in long. 83O 15', lat. 15'. The fact that 
these are appmxlmately the relative positionsof the modern Rad@ha and Nakb-el- 

strongly confirm Captain Mils's conjecture.--(G. P. B.] 
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tion, although within a few hundred yards of the town. On the way 
we p a a d  through a mbterranean passage, oalled Nakab el Kureef, 
about 150 yards long and 7 fiet high, apparently excavated artifici- 
ally, for bringing water from the nullah for storeage. Shejeb we  
found to be a low, flat hill, in which sandstone greatly predominates. 
The inscriptions are on both banks of the nullahs, and are very 
numeroue. They are mostly Hebrew, very roughly and not very 
legibly cut. The Himyaritic are still more irregularly carved, and 
are interspersed with Hebrew characters. 

Visited Shaab next day, but found there only one short Hebrew 
inscription and a few Himyaritio letters. We were thon taken te 
Keltna, a high sandstone rock ; but here there was only one Him- 
yaritic word, at which we were greatly disappointed, ae this was 
our h t  hope of finding any more on our jnurney. 

Wedwday, 20th-We have been oompelled, through pressure of  
time, to relinquish the idea of puahing on to Nisab and Datheena, 
There has been great difficulty in proonring camela from the 
Bedouins; but Shereaf Ali, one of the most influential men at 
Habban, has offered hi own aa far aa Monjaa, and proposes to 

, accompany us himself.* 
!l'huruduy, 2lst.-Left Habban at 8 A.M., travelling in a southerly 

direction, over a broken country which we were obliged to croes 
partly on foot, then over the hill range dividing the Wahidee and 
Owlaki tribes, descending by a precipitous nullah into the Valley of 
Khubr. Here we were fired on and stopped by a party of Bedouins ; 
but t,he presence of Shereef Ali restrained them from further 
molestingus, and, following the WBdy over a plain dotted with low 
hills, arrived at Khubr at 9 P.M. Khubr is a town of the QhQah, 
a sub-tribe of the Owlllik, situated in a gravelly plain cut up by 
nullaha There are several date-groves and a good deal of cultiva- 
tion a&ut, the alluvial soil yielding abmdant crops. We hero aent 
back our Habban escort of four men, taking on five of the GthnQsh 
instead. 
Friday, 22d-Left Khubr at 6-30 A.M., direction south-west, 

along the nullah and then over a barren desolate Eountry, and at  
noon arrived at Mshfuz, a town of the Shimai tribe, where we were 
received very civilly by the chief. Mahfuz consists of fifty or sixty 
houses, with the chief's, or uhl 's ,"  house, built, as usual, on a 
small eminence close by. I t  is situated in an extensive plain, 
called Monjaah ; the whole of i t  is under cultivation. Shereef Ali 

Captain Miles'# journal m d  Mr. Munzinger's sketch-map enable sa to w m t  
the pos~tiolm of HabbBn (or 'Abbao). Eilln, and Nidb, as h d  down wnjectudly 
in oar map of Arabia-[G. P. B.] 
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here sent his camela back to Habban, procuring othem for us from 
the Shimai. He wished ns to give twenty dollam to the five men 
we had brought from Khubr this morning, and another present to. 
eome Bedouine who had followed us, but we refused. These fellows 
had endeavoured to levy blackmail from us on the road; md  one. 
pugnacious youth, with a hatchet in hie girdle, had thrown a big 
stone at  our heads to ahow his manliness. 

I 

r Sunday, 24th.-We did not get off from Mahfuz till 3 P.M. Our. 
route was among the hille down the pleeeant W a y  Howr, which ie 
generally well wooded. Put up for the night at a watering-place- 
called Nejed, and starting next morning at 4 o'clock came up with 
excellent water at 9-30, at El-Kuliya, where we halted. Our escort 
is the beet we have had since we parted with the Deaybeea. Left  
Kuliya at  3-45 P.x., and continued our course down the WPdy. 
Passed severail springs, and at 6 P.M. camped at a spot called Soheb. 
Some of the Bedouins we met to-day took up stone8 to throw at  us ;. 
they were miserable-looking oreaturee, and were easily satisfied 
with a little coffee and grain. They manage with great difficulty 
to eke out a bare subsistence from their flocks and toddy-trees, 
They are all Ba-kazim. Leaving Soheb at 8-30 we had a fatiguing 
march of 73 hours ; the night was dark, and we could see nothing 

1 of the country. Our road, after quitting the IVady Howr, led over 
1 a hilly district intersected by nullahe. At 10 P.M. we came to an 

encampment of the Ba-kiizim, who entertained the Shereef. s he' 
water at this place, which ie called El-Akhther, waa foul and fetid, 
Troop of baboona were here howling and barking all around ue. 
To-day we wrote to Sultan Abu Bakr, at Howr, emusing ourselves 
from paying him a visit. 

Tuesday, 26th.-Started at 2.45, and in three hours passed a huge 
mas8 of -&tone, whereon we found numerous Himyaritio scrib- 
blings ; some of the letters were very large, and of a peculiar fonn. 
The strip of plain which we now tmvemed, between the sea and the. 
hille, which have been gradually decreasing in siGe mnw we left 
Habban, averages betweeen 8 and 10 miles. Camped among d- 
hills at 7.30, near a place called Mathuf. Distance, 14 miles. 

B Wedneeday, 27th.-From 5 A.M. to .  11 A.M. over an undulating 
country; general direction mth-weat. Found excellent water at 
Ba-Subbahi, under the shade of a spreading mimosa. About an 
hour after our arrival we were surprised by the appearance of Sultan 
Abu Bekr, who had come in person from Howr to urge us to pay 
him a visit. He told us of eome ancient ruine, and a very deep well 
dug through the solid rock, at Mathuf, close to the place where we  
had slept. Resuming our journey at 4 P.M., we oamped, after a. 
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ahor t  stage of 2.40 hours along t h e  sea ~ h o r e ,  among t h e  sand-bilk 
A ride of 5 i  hours t h e  following day  brought u s  to Bir-Merwan, 
where there is good water. On  again in the  afternoon for another  
63 hours, one half-hour past the  hamlets of K u b r  and Koheir, t h e  
.boundary between the  Owlski and Foodhli territories, where there 
is a lit t le cultivation. T h e  wcll a t  Khubr  is within 20 yards of t h e  
sea, ye t  the  water  i~ perfectly sweet. From 3.45 A.M. to 8.45a.x. of 
t h e  following day t h e  route ran  along the  sea-shore, passing tho 
W a d y  Sennif half-way. Halted at a place opposite Sureea, the chief 
residence of Haidera, the  Sultan of t h e  Foodhlis, who  gave us 
a friendly reoeption and  entertained all our  people. H e  told u s  of 
some ruins a t  Serrer, which he  described rts a tower on  t h e  top of o 

.conical hill. Resumed our  journey i n  the  afternoon for three hours, 
and camped for t h e  n igh t  among t h e  sand-hills. I n  4 hours' ride 
t h e  following day  arrived a t  Shugra, a growing town a n d  bunder, 
24 miles distant from Sur reea  T h i s  place was occupied by o u r  
troops in 1866, when t h e  house of the  present Sultan's predecessor 
was destroyed. It is being rebui l t  W e  were now i n  t h e  beautiful 
a n d  fertile district of Abiec, a n d  having nothing to detain us  we 
pushed on  and  arrived next  morning a t  Aden. 

T h e  Rev. G. P. Badger made t h e  following remarks on  t h e  
Paper  :- 

a The southern and astern portions of the great Arabian peninsula are 
generally believed to have been peopled by the descendants of Jok-, the son 
of Heber, the son of Shem, "whose dwellin as we read in the 30th verse of 
the tenth chapter of Genesis, 'I was from &;ha, as thou goest unto Sephar, a 
a mount of the East!' Now, although it is not absolutely certain that Sephar 
designates Zhafiir, near RLs-%jar, the largest cape on the south-east coast of 
Ambia, nevertheless those parts of the country which were once, or are still, 
styled Au&I, SAba, and Hadhramaut, recall ao precisely the names of U z d ,  
Sheba, and Hazamaaveth, three of the sons of Joktan, as to place it  beyoi~d 
doubt that the southern parts of Arabia were the primitive residenca of the 
Joktanites. 

Arabiau authors identify Joktan with KahtAn, the third in descent from 
whom they make 'Abd-Shams-Sbbn, who was succeeded by his son Himyar, so 
called, it is said, because he affected red garments. Himyar is the head of the 
great Hirnyaritic family, styled "Homerite" by Greek and Latin authors. It 
occurs for the first time under that name in the account cf the expedition of 
iElius Gallus into Arabia, about twenty-four years before Christ. The family 
reigned in Yemen from the time of Himyar to the conquest of that country 
by the Abyssinians, A D. 525, an interval of about twelve centuries, divisable 
into two periods. During the former the descendants of Himyar shared tho 
sovereignty with other families, chiefly of the same stock, namely, that of 
KahtAn. These several princes and their subjects coutinued to be designated 
"Sabeans "-as being the issue of Sbba, or Shaba, the eon of Joktan-for a 
long time the only title by which they were known to foreign nations. I t  
existed up to the date when the supreme power wns concentrated in the house 
of Himyar. With this began the second period, during which the dynasty of 
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Himyar flourished in nnrivalled splendour, and the name of '' Himyarites," 
or " Eomerita," began to replace that of Sabeans." This second period i.s 
that of the ''Tobbe;" a word commonly supposed to mcan a succeesor, equi- 
vnlent to the ghalyah of the Muslim dynasties. 

The cities which were sncceasively the residence of the Tobbaa were MLreb 
or Sib, Z h P r  (in YBmen), and Bud1 or Sanii'5. Hadh~amaut, according to 
Ibn-Khaldhn, was governed by ita own chiefs, who were sometimes vsasa4 
and sometimw independent of the Himyar soverei,~. I t  is to be presumed, 
that Hadhramaut paeaed under the Abyssinian yoke at the ssme time ae 
Yemen. Thenceforward the HUhramy race began to lose ita distinctive 
existence, retaining however, as it does to the present day, a peculiar dialect. 

All writers, wred and profane, speak of the wealth and prosperity of the 
Sabceens or Himyarites. Agathsrcidas describes the country, nearly two can- 
turies before tho Christian era, ar abounding in every production that could 
make life happy: the trees wept odorom gums, and the @lea were so exces- 
sively fragrant that the natives were obliged to renew their cloyed mnse of 
p l m r e  by burning pitch and goat's hair under their rims. l'heir houses 
were decorated with pillam glistening with gold and silver, and the interior of 
their habitations corresponded with their outward appearance. Strabo, in tha 
first century, states that their mountains produced gold in vast quantities, and 
in l u m p  from the size of an olive to that of a nut. (Whnt nn exodus from 
this country there would be if any such mines were discovered in Arabia now !) 
And the author of the ' Periplus,' nearly two hundred years later, confirms in 
the main thew accounts of the riches of the Himyarites. Their principb 
occupation wae commerce, to which they owed most of their wealth and fame. 
That the Arabs were the first navigators of their own was, and the first 
camera of Oriental produce, is evident from all history. Sdbe, Hadhramaut, 
and 'OmPn were the residence of merchants from the very dawn of civilization. 
They had frequented the pr ta  of the Red Sea, crossed the Persian Gulf, and 
visited the coasts of India long before those regions were known to the nations . 
of Europe. Ptolemy and the author of the 'Periplus' furnieh us with 
detailed lists of the exports and imports of the country, end the varioud 
articles of the transit trade ; alm with the names of the numerous commercial 
emporiums on the c m t ,  and of the inland stations with which they were 
connected. showing that UD to the eecond centurv of our era the Himvaritea 
were still a flourishing ple and the principal &tiers of the Enatern p;oduce, 
which eventually f0un& way by dilerent routes to distant iliatic countris. 
to Egypt, and & Europe. ;The overthrow of the native dynasty by the ~ b ~ &  
siniane in the sixth century, the rise of I d m  in the seventh, the subeequent 
removal of the Khallfate to BaghdBd, and the dimvery of the psesage round 
the Cepe of Good Hope, together with almcmit uninterrupted intestine anarchy, 
were among the principal causes which diverted the trade from Southern and 
Eaetern Arabia, reduced its people to poverty, and split them up into a, 
number of petty chiefdoms, the mieemble repreeentatives now of the ancient 
Himyaritic mvereiptiee. 

Considering the conspicuous which those mvereignties played in the. 
history and commerce of the Ip" .as& it is mrprising that the temtory which 
they inhabited should have attracted m little modem remuch. 'J'hanks to 
the liberality of the old Enat India Company and to the admirable surveys of 
the late Indian Navy, we are well acquainted with the geography of the conat; 
but comparatively little haa been done to open out the interior, insomuch that 
very many places mentioned by Strabo, Ptolemy, and other ancient writers, 
are still a riddle to us. Ydmen, owing to its importance as a separate state 
under the Irnlime of Sanii'P, who for a long period held powanion of the 
of Moltha and Aden, hu been the dooat favoured by E m p a 0  t r n v e ~ ~  
Among thoae who have contributed to our stock of knowledge mpecting 



830 REMARKS BY REV. G. P. BADGER [Jum 12,1871. 

Y6men, I must not overlook Ludovico di Varthema, in the early part of the 
aixteenth century, whose interesting narrative, however, was eclipsed a hundred 
yeam ago by the scientific and painstaking Carsten Niebuhr, who collected a 
vast amount of valuable information respecting the country, the people, and 
their government. Sanii'B was a h  reached by Cruttenden, of the late Indian 
Navy, in 1836, from whence he brought several Himyaritic inscriptions, and 
alm by Mons. Arnaud, in 1843, who extended hie traveis to MLreb, examined 
the famous dyke there, and wcceeded in adding largely to our slender stock 
s f  ancient Eimyaritic b r i  tiona. The few other Europeans who have visited 
8anii'L in modern times-& may be counted on one7s fingers-have con- 
tributed nothing toward~ the history or comparative geography of Yemen. 1 

Of the country 20 miles beyond the Aden fortifications we know scarcely I 
anything, except what ancient history and the Arab traders tell us. The next 
place from whence any attempt has been made to netrate into the interior 
is BWAl , 250 miles from Aden, where in 1834 KeUsted and CNttenden 
d i s c o v e J  Hisn-Gho* and then proceeded up as far as Nakb-el-Hhjar, 
through the WW-Maifah. In 1843 Baron de WrMe extended his researches 
about 120 miles to the north-east and north of Nakhl-Hhjar, and explored 
the Wadi-Dau'iln (written " Doan* in Mr. George Walker's comprehensive 
map of Arabia), which the late eminent Onentalist, M. Fremel, satisfactorily 
identified with the Toani of Pliiy, who, in the 6th Book of his ' Historia 
h'aturalis,' enumerates them together with the CXutramotiks (that is, the 
Hadhramautis) and the Sabeans. According to the same author, whoee 
testimony is corroborated by Strabo and Ptolemy, the country of the Toani 
was most fertile, abounding in lms and flocks, and inhabited by a brave and 
warlike race. The description E l &  g d  of the valley of h u ' h  at  the present 
day:  Baron de W d e  counted no less than five towns and three villages 
within an hour's march, and the military prowees of the people is still proved 
by the fact that many of them emigrate to India in order to take service with 
the Mwulman independent princes. 

1 
The Baron succeeded in reaching the town. of " Sava," from whence a day's 

* journey brought him to the great desert of El-Ah-k&f, there called Bahr-es- 
YBfy, or the Pure Sea, or Abyss, which he describes as being 1000 feet below 
the level of the high land The sand consieted of an impalpable powder, and 
on throwing a plumb-line measuring 60 fathoms into it, the cord sank 
instantly, and in five minutes diipp6ared in the alldevouring tomb. This 
abyss of land is undoubtedly one of the moat singular phenomena on the earth's 
enrfaca. 

Among the valuable additions to science made by Baron de Wdde was a 
map of Dau'h and mme of the contiguous valleys; a l i t  of Himyaritic kin 
which serves to fill up the lacuna of the dgna~ty, as given by Abulfg: 
Nowairy, and Hamzs of Ispahan; and a large Himyaritic inscription, con- 
taining many names of placea, including the word " Hadh~arnaut." 

Higher up on the coast, 130 milea to the north-east of Hisn-Ghodb, is 
Gossier, according to Capt. Haines a town of about 300 inhabitants, nearly all 
of the Beit-'Aly and BeiGGhorBb tribes. From this p i n t  Dr. Hutton and 
Mr. Smith, of the surveying-ship Palinurus, made a short excursion inland, 
which in Mr. Walker's map is erroneously attributed to Cmtbnden. Thc 
snme officers, accompnied by Lient. Saunders, made another trip inland from 
Midnah, an antique ruin, situated some 20 milw to the northeast of Gamier. 
As far as I know, the only account of these t r i p  which we possess ia con- 
tained in a short paper, read before the Bnmbay branch of the Royal Asiatic 
Society in February, 1837. Two or three dilapidated forts of ancient mu- 
ntruction were examined, of which the nativea could give no other account than 
that they had beeu built by the Franjia On both occasions, however, many 
Himyaritic inscriptione were discovered and copied; but M they hd beeu 
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executed in red paint, moat of them were rather im fect or illegible. About 
the same period Cruttsnden accomplished hb trip a g g  the ahore from Marbit 
to I' Dyreez," one of the principl towns of Zhafiir, a distance of 40 milea. 

The foregoing, briefly stated, is ell that we know of the interior of Hdhra- 
tnaut. 'Omh, to the sorthward of that region, waa not included within the 
Himyaritic dominions, although its original settlers belonged to the same stock. 
We are indebted for almost all our knowledge of the geography of that rovince 
to the lab  Lieut. Wellsted, of the Indian Navy. who travelled thmag% a 
of the interior thirty-five years ago. The Hakluyt Society has just publibli%z 
m elaborate history of the Imllms and Se da of 'Odn ,  translated from the 
Arabic, accompnied by a revised map of country and the littoral of the 
Pemian Gulf, which will add considerably to our knowledge of the topography 
of those +ow and of the civil, religious, and domestic institutions of the 
'Omhia 

I ahall conclude them ohmations with s few words on the Himyaritic 
character. 

Until within the last thirty-five or forty years very little was known of this 
style of writing, which has been dinuaed since the time of Muhammad. I t  is 
called "Muenad," that is, supported or upright, by late Arabian authom, who, 
however, held very cont~adictory opinions about it, some affirming that all the 
letten were conjoined, others that they were isolated, and others again that the 
Muanizd mas read from left to right. If I mistake not, the first inscription naa 
discovered by Welleted and Cruttenden a t  Hisn-Ghorflb in 1834, and reco ied 
r we have seem, by Captain Yilea. Since that time others have k?e< 
brought from Sans'$ Mflreb, and the valley of the Dau'Bn, by Cruttenden, 
Arnaud, and Do W d e ,  and a great addition wss made to them in 1863, con- 
sisting of a number of copper-plates, evidently intended originally to be affixed 
t<walls, brought from the neighbourhood of Sana'lt,and presented to the British 
Museum by Sir William Coghlan. A wpy of these unique plata liea on the 
table. I understand that eeveral fresh inscriptiens have lately been brought 
to this country from Aden. 

In  shape the letters reaemble the Ghtz or ancient Ethiopic more than any 
other alphabet. The language is undoubtedly Semitic, belongin to the same 
family u the Hebrew, Cbaldaic, Syriac, Aramaic, Arabic, and 8thiopic; and 
Sir Henry Ramlineon will correct me if I erroneously include many of the 
cuneiform inscriptions in the same category. In  ita grammatical construction, 
ita inflections and suffixes, i t  follows the Syriac rather than the modem Arabic, 
and is generally read from right to left, though occasionally in the style called 
Boustrophkcla, i. e. continuously from right to lert and from left to right, and 
the words are separated by a vertical stroke. Geeeniuq Roediger, and Fresnel 
were among the first to pursue the study of the Himyaritic. Considerable 
progreae has since been made in deciphering these monuments, which all date 
prior to the seventh century. Resnel, as far back as 1843, recognized in them 
the namea of several Himyaritic kings, and identified hhtaroth, Astarte, or 
Venue, as having been worshipped by the Himyaritea under the title of 
" Athtar." The inscriptions mostly refer to votive offerings and the convey- 
ance of land, with invocatione against infractions of the agreements concluded. 
The occurrence on the tableta of the ancient names of places has facilitated 
their identification, and thereby thrown new light on the comparative geo- 

phy of thoae districta Captain Miles ment~ons in his journal that the 
bee tribe, r h o  claim d-nt from Bimyar, speak a peculiar dialect, and 

the Kahrah tribes on the north of Hdhramaut have a language of their own. 
Dr. Carter, formerly of the Bombay medical service, beaides supplementing the 
Ubours of Dr. Vincent by his treatise on the comparative geography of this 
part of Arabi4 and by his valuable notes on the geology of the cosst, also 
collected a short vocabulary of the Mahrab. Further researches in thoae 
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districts will probably remove all philological difEcultiesin the way of a perfect: 
translation of the Himyaritic inscriptions. 

Appended to Captain Milw's narrative is a deecri tion of the princi 
triba inhabiting the country t r aved ,  namely, the bahldy, the Deay 9" y, 
the 'Olaky, and the Fudhly, particularising their subdivisions, boundaries,. 
pmbnble numbers, government, domestic institutions, habits, and occupations;; 
also the various produce of their respective territories. Not the least interpet- 
ing fact brought to our notice is the existence of Jews in thoee onhf- the-my 
localities. " They have been here," writes Captain Miles, "beyond tradition,"' 
and he mentione HabMn as one of their principal colonies. "Though very- 
industrious they are wretchedly poor, and am not allowed to own any part of 
the mil. They are chiefly artisans, journeymen, gold and silversmiths, h. 
The women rear great quantities of poultry." Captain Miles's is undoubtedly 
the fullest accuunt which we peeess of the people of thoee hitherto little known 
regions. 

Accompanying the narrative ie an able p p e r  by Mr. Mdnger,-thew 
gentleman who did good service for us in Abysainiq-on the g ~ p h i c . 1  
features, the geology and h y d r o l ~  of the t-le between 'AinJuwair, 
Habun, and Howr, illustrated by di-ms. l'he country, he says, presents 
two distinct geological regions-the sand-and-lime and the metamorphic ; the  
fonner having its west frontier near Habbib, and running in a south-terly 
direction, and the latter leaning against it from the west, and extending south- 
east and muth-west, its waters flowing principally northward. The sand-and- 
lime region forms a plane, nearly filled up with a double ran@ of hills; one 
consisting of i n a m i b l e  blocks, or Ambas, from 1500 to 2000 feet high, and 
the other from 300 to 500, end covering nearly eight-tenths of the entire space, 
without, however, forming a continuous ridge. l'he rocky character of t h e e  
hilh excludes all idea of ve etation or animal life : they influence the conntry 
only by sending water, sin$ and lime to the plain The metamorphic region 
consists of a disorderly agglodleration of hills, all connected together, forming; 
a mountainous country-not a platesu-seldom interrupted by plains o r  
nullahs. The rock is gneiss, slate, and quartz, in curved st.rata, often indi- 
cating extraordinary pressure. Water in both regions lies generally fmm 
60 to 100 feet under the sand-bed, and is found in large quantitien. Running 
water is only found where underlying rocks or cataracts force it  up to the 
surface. An extraordinary exception to the general d e a  are the artesian 
murces, ae they may be called, at 'AinJuwair, Soheil, and other localities, 
where out of a sandy plain, lying new limestone hills, rim hillocks 50 feet 
high with lively murcea As these hills are too small to account for t h e  
presence of such springs, we can only su poae that they come from the neigh- 
bonring b i b  thmngh natural p i p .  &r. Mundnge ramuks by the way 
that it is a great mistake in our cartcgaphers to colour AMcan and Arabian 
ntlllaha blue, aa if they were rivers full of running water. 

But it would be doing Mr. Munzinger an injustice to attempt to condense 
his paper, which must be read entire and carefully studied in order to be pro- 
perly appreciated. I may mention, however, that he hae also supplied detailed 
memoranda of elevation% directions, and distances, from which a tolerably 
accurate map may be constructed. Mr. Munzinger, whose ardour in the canae 
of science needs no eulogiurn from me, regrets that the British Government 
takes m little interest in antiquarian and other reaearchea, and thinks that 
while we spend so many lsce of rupees on forts a t  Aden, which he says are 
not always tris rdussh, we might spare a little money in the exploration of 
Arabia and Somfili land (Mr. Munzinger haa evidently no idea of the impecu- 
niosity of our Government). While cordially agreeing with him on this 
point, I hesitate to eecond hie suggestion for combining eanitary, military. 
political, and geographical views,'namely, that half the Aden garriaon ehonld 





334 DISCUSSION ON CAPT. MILES' PAPER. [JUNE 12,1871, ~ 
There were formerly in Southeru Arabia two works which were considered 
amongst the wonders of the world. One was a famous temple, the Ghamdun 
of Sanii'EL, and the other wae a dyke or embankment of stone at  Mareb. 
This latter, in very early times, burstand devastated the whole of the lower 
country, becoming in con uence a famous epoch in Arab history, and it  was 
s u p x e d  hy Bnusen t h a t 2 0  inscriptions dated from it. He ut that event 
a t  about 8(0 ac. This era was confounded by the Arab &itioniets witlt 
the "era of LokmLn." The second bursting of the dyke at  Mareb took place 
shortly before the time of Mohammed. The latest inscriptiom were about 
650; so thst, if Bunsen's su psition were correct, the second century before 
Christ would be indicated. &at date, however, was now generally mnddersf 
nther  too early. The best roof of the antiquity of the Himyaritic writings, 
na. that. on some of the cyfmders ol Babylon and Nineveh, which certainly 
belonged, at the latest, to the seventh century B.c., Himyaritic inscriptions 
were fonnd; and although the antiquaries of the British Museum had 
hazarded the o inion that the le ends were engraved at  a later date, he au ld  
not see that tiere was the sligitest argument in favour of that view. H e  
maintained that the engraving of the legends was-of the same date as the 
carving of the inscriptions. One of these cylinders m u  obtained by Captain 
Felix Jones at  Annah, and was now in the Britieh Museum, the Himyaritic 
writing upon it being certainly as early aa 650 B.C. The specimens then on 
the table dated probably from the second and first centuries 8.0. The 
inscriptions furnished considerable information regarding the religion of the  
Himyarites, the names of the gods being frequently mentioned. Some notion 
of the agriculture of the nation also mi ht be obtaided from them, but ve 
little had hitherto been learnt from t%em about the trade. The ~ree? 
authors, however, proved that anextensive trade was carried on with Southern 
Arabia The peacocks, monkeye, and gold that Solomon obtained pro- 
b a w e  from Southern Arabia, and a book called ' The Periplua,' which 

.ebntained an account of Eastern commerce, was filled with details of the 
productions of Southern Arabii. Although gold might not be so plentif~~l as 
i t  was, yet very valuable game were still p r c m d  there, such as frank- 
inconse and myrrh; and Mocha coffee and many other products, also, were 
brought from the country in considerable quantities. 

Fourteenth ~ e d i n g , '  ~ u n e  26B, 1871. 

UOR-GENERAL SIB HENRY C. RAWLIKSON, K.c.B., PRESKDENT, 
in the  Chair. 

PRESENTATION.-F. Cf. HOtW?, Ey. 

ELECTIONB.--nos. B m s ~ y ,  Esq., M.P.; B. Baker, Esq., C.B. ; 
D. Chinery, Eep. (Consul-General for Liberia); Commander (?liarlee 
D. Inglis, R.N. ; Wm. Char. Jackson, Eq.; am. W+am Kennion, 
Eq.; Alfied Mwrism, Esq. ; Wna. G. Margetfa, Esq.; Co2. R. Maclagan, 
l2.E. ; CapL G. S. Narea, R.N. ; James Rickards, Eq. 

ACCFSIONB TO LIBRARY FROM 1 2 ~ ~  JUNE TO 2 6 ~ ~  Jn~~.-~Tre.vels 
of a Pioneer of Commerce overland from China t o w a r b  India.' By 
T. T. Cooper. 1871. Purchased. h o  Polo! By Colonel Henry 
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Yule. 2 vols. 1871. Purchased. 'The Financial Administration 
of India' By Dadabhai Nao ji. 1871. Donor the author. ' On 
Barornetrio Differences and Fluctuations.' By J. K. Laughton. 
May, 1871. Donor the author. ' Reisen in Ost-Afiika.' By Baron 
C. C. von der Deoken. 2nd vol. 1871. Purchased. 

Acc~ssro~s TO &P-ROOX t3IXCX THE LAST MEETING OF 1 2 ~ ~  JUNE.- 
A Tracing of tho Old Calabar River. By Capt. J. B. Walker. Pre- . 
sented by the author. Plans of the Scinde Railway. Ry J. W. 
Barns, F.G.S. 

Before the commencement of the ordinary Proceedings, the 
PBE~ID&YT stated that this being the last meeting of the Session, it 
was hie pleasing duty to ask the Fellows of the Society to join 
with the Council in returning their bent thanks to the Chancellor 
and Senate of the University of London for the nee of the noble 
Hall in which the meetings of the Session since Christmas had 
been held. He was sure the Fellows of the Society generally would 
recognise the liberality and public spirit of the Governing Body of 
the University in granting them this privilege. 

The vote of thanb was o&ried by acclamation. 
The President then announced that the Council proposed to 

aontinne the offer of Prize Medals to the chief Public Schools of 
the United Kingdom for the year 1872, and that the special subject 
chooen, both for the Political and Physical divisions, wee South 
America. 

He  also drew the attention of the Fellows to the list of snb- 
scriptions towards procuring a replica of a bust of Sir Roderick 
Murchieon, executed by Weekee, whioh was to be placed in the hall 
of the new building in Savile Bow. The subscriptions were limited 
to one guinea, each. 

The following wee then read :- 

Sir Roderick Murchieon communicated that he had received a letter from 
Dr. Kirk, dated 80th April, 1871, in which he stated that although no one 
a t  Zanzibar had been to Manemeh (the place where Dr. Livingatone waa last 
heard of), he had d e d  that it  wan about a month's journey, say 200 or 
300 miles, west of Tanganyika, and is a thriving ivo mart. 

Dr. Kirk is of o inion that Livingtone had baan%l thither to examine a 
western lake he &d heard of, and into which the waters fmm Cammbe 
flowed, and to ascertain whether they go to the west and the Congo, or to 
the north and Nile b i n .  He further hopes that if Livingatone should have 
settled tho outtlow of the Tanganyika, he will be satisfied, and leave all the 
rest of the work to future travellers, seeing that he hae been out upwarde of 
five years, and muet norely want rest. 

I t  is satisfactory to know that abundant supplies are waiting for the Doctor 
nt Ujiji on hie return. 

a c a  
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Dr. Kirk adds, that aa the rains will w n  be over, he can send any letters 
or prceh to Tijiji in about a month, that is about the 1st of June. 

The President mid he found some difficulty i n  believing that 
there was an interval of nearly 300 milea between Manak- and 
Lake Tanganyika. The letter received from Livingstone by the 
Arabs in charge of his stores at  Ujiji was only twenty-five days in  
transit. Now the average rate of travelling in those countries waa 
only 10 miles a day; so that, judging from the time occupied by 
the transit of the letters, there could only 'be an  interval of 250 
milee between Ujiji and Manokoso, including the passage of the 
lake. It was, moreover, satisfactory to find that Livingstone was 
not stcrtioned in an unknown cannibal territory, as had been sup 
posed, but in a thriving ivory mart, between which and the sea- 
c o a t  there waa a constant trade commnnication. 

The following communications were read :- I 
1. Letter8 from Dr. J .  D. HOOKER, on hi8 heed of tL Atlas Mantains.* I 

2. On Ihs Himalayan Vdeya :-Kooloo, L&, and Spiti. By 
Captain A. F. P. HARCOURT, Bengal Staff Corps. 

[EXTBACT~.] 
TEE particular Himalayan valleys of Kooloo, Lahoul, end Spiii. 1 
.covering an area of over 6000 square miles, and containing close on 
100,000 inhabitants, fo1-m a portion of the K a n p  district, one of 
the  thirty-two into which the Punjab ie divided, and lie on the 
north-east frontier of that province, being bounded on the east by 
Ladakh, in the possewion of the Bfaharajah of Cashmere, and below 
that again by Chinese Thibet. I t  is thue the extreme limit of our 
dominions towards Central Asia ; the name Kooloo, I may add, being 
a corruption of the old term Koolunt Peeth, "the end of the in- 
habited world," which i t  always wae considered to be by the Hindooa 
of the Plains.. 

The main Central Asian trade-route winds ita way throngh the 
districts of Kooloo and Lehoul towards Ladakh and Yarkund. But 
if, geographically and commercially, Kooloo is deserving of attention, 
it possesses other c la im to our recognition. Its climate, varying 
considerably, is totally unlike anything to be found in the Punjab, 
and probably in India. Its inhabitants, their customs, languages, 
and costumes, have each and all their special peculiarities ; its 
acenery-here so soft and bewitchingly beautiful, and but rr few 

-* These letters were published in the ddditional Ndicsr. See 'Proceedings,' 
vol. xv., No. 2, p. 212. 
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miles further on so stem and rugged-is certainly unmatchable 
elsewhere in Hindoatan; and the religious belief of its people 
presenta but few points of affinity with the creeds that are followed 
in other portions of our dominiom in the East. 

In the Punjab the winters, as a mle, are cold, temperate, an8  
bracing, while the heats in summer are nearly unendurable, and the 
rainy seeson is moist and most disagreeably hot, except towards the 
south-west portion of the province, where the fall averages but 3 
or 4 inches in the year. Then the various racea that inhabit t h e  
Punjab present no very great dissimilarities in physiqnc, feature, 
costume, or language ; and though the Hindoos, tho Nahomedans, 
and the Sikhs (these last being only 2 millions of the 19,000,00@ 
who inhabitgd the Punjab in the census of 1867), have all their 
separate characteristics, yet these are by no means obvious to the  
casual observer. Again, if we come to the matter of scenery, there is 
not much that can be advanced in favour of the land of the five rivers. 
From Delhi to Peshawnr stretches a vast plain, fairly well covered 
with arable soil, thriving hamlets, and flourishing gardens ; but 
there is little to relieve the sameness of the extensive table-land, 
which towards Mooltan, and indeed over a very considerable pro- 
portion of the country, fades awey into a waterless and unprofitable 
desert. 

The sub-division of Kooloo is made up, as I before remarked, of 
the sub-districts of Kooloo, hhoul ,  and Spiti; all placed under 
the immediate charge of an Assistent-Commissioner, who has the 
administrative care and is slso entrusted with certain judicid 
functions 

The three minor divisions of Seoraj,. Wuzeere Rupi, and the  
Upper Beas Valley, form what we may term Kooloo ; but I propose 
to confine my remarks for the most part to t.he latter, namely, t h e  
Upper Beas Valley. The Upper Beas Valley is hemmed in with 
moulltains, which gradually attain a gentle elevation as they near 
the Rohtung Range that runs athwart i t  towarb the north. The 
direct road from the plains of the Punjab, which is also the Centrar 
Asian route, winds from Kangra, a t  the foot of the Himalayas, 
through the Kangra district, across the state of Mundee, and descends 
by the Bubboo Pass (I 0,500 feet) into the town of Sooltanpore, from . 
which point we ascend the Upper Beas Va.lley. The Bubboo is 
a wealth of r iche~t  forest to its summit; but in the other passes, 
which are more lofty, such as the Malanna (12,000), and the Humta 
(15,2001, even the scrub-jungle that has fought for place as long as 
vegetation was a possibility, dies away altogether, and is sac- 
ceeded by mighty crests of rock, httlemented with eternal snow 
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On the left or west side of the river-way there are also passea over the 
.mountains,but these are seldom used even by the people-of the district. 

The River Beas, springing from a single rock of limestone on the 
summit of the Hohtung Pass, tears down the mountain-side with 
impetuous fury, and descending lower, plunges into a deep chasm,' 
flanked by precipitous barriers .of rock, not 20 feet apart, and often 
almost touching. Below, at a depth of over 100 feet, roar the wild 
waters, tu they dash with impotent fury against the sides of the almost 
subterranean passag, that extends for some 300 yards. At the actual 
foot of the pase the Beas is joined by the Beash Khund, called the 
Serohi in the maps, and from this point to Sooltanpore, some 25 milea 
in all, itR rolume is added to by many feeders. 

The river and the valley are in perfect harmony. Sweeping down 
in grand lines come the mountains, covered h o s t  to their summits 
with dense pine-woods, while ever and anon aro to be seen the 
hamlets of the embowered in groves of mighty cedars, 
the Swiss-like architectural details of the houses bringing to one's 
mind scenea verv far remote from the East. From thsriier's bank " 
rise successive terraces of cultivated fields of rich green rice; but 
the samenees is relieved by the luxuriant growth of underwood that 
breaks the hard lines of uniformity, and thus the waving crops 
become but an additional feature the landscape. On ev&y side 
the giant mountains rear their snowy peaks. To the north, over 
the Rohtung Pass, can be seen the jagged twin cresta of Gaphan, 
19,000 feet above the sea; to the north-east are the Humta Spurs, 
lorded over by Deotiba, 20,417 feet in elevation ; and to the west the 
Burra Bunghal heightrr, never entirely divested of mow throughout 
the year. Below, bisecting the valley sweeps the Beas, bounding 
over rock and boulder in noisy strength, its silvery tide frequently 
quite concealed by the umbrageous forest that adorns its banks-- 
here pausing in piawful quiet or gliding onwards with a murmuring 
ripple, and anon racing round some pretty sylvan bland, joining its 
water8 again on the further side ; and rolling, tumbling, and frothing 
in many an eddy, whirlpool and rapid, it flghta ita way paat Sooltan- 
pore, where at last it moderates its impetuosity. 

Let us l e a ~ e  the Upper Beaa Valley, and, ascending the Rohtung 
Pam,-the first serious opposition that meeta the traveller on his 
journey to Ladakh or Eastern Turkestan. The asoent from the 
Kooloo side is steep; but one can ride the whole way, the paesage 
occupying about 4 or 5 hours. The summit of the pam is a flat 
level half a mile in breadth, and i t  is the march a o r o i  this-over a 
mile in all-which at such an elevation (13,500 feet) beoomes so 
very trying a t  certain seasons of the year. 
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We must now enter Lahoul, a very different tract of country to 
the one just quitted. Looking downwards from the top of the 
Rohtung we see a sterile land lying at our feet, through which 
oomms the Chundra, or Chenab, that seems at this height, with its 
chalky tide, to be a mere wreath of anow in the vale below us. 
The forests, the hamlets, the terraced fields, have all disappeard, 
and in their places are precipitous hill-sides, for the most part even 
destitute of grass, and furrowed deep with the accumulations of ice 
which have lapped over from the tremendous glaciers. The mean 
elevation of Lahoul is about 11,000 feet above sea-level. 

The Chenab and the Bagha, the latter joining the Chenab at 
' M e e  after a course of 45 miles. The whole of the interior 
apace between these streams may not inaptly be termed a vast ice- 
bed, broken here and there by lofty heights of impassable rock and 
snow-and here the mountains attain to a very considerable height; 
.one of the peaks standing 21,415 feet above the sea-leve1,and 
below this towering pinnacle stretch out two glaciers, each over 
12 milee in length. 

But on both sides of the Bagha, as also of the Chenab, the moun- 
h i m  completely hem in the vales. The Chenab, or Chundra as it 
is called up there, rises in the Bars Lacha Pnaa, 16,500 feet above 
sea-level, and first takes a south-easterly course of over 30 miles, 
and then turne to the north-west to meet the Bagha at Tandee, 
.SO miles from its source. Leaping from a bed of snow on the 
mnth-eastern slopes of the ~ a r a  Lacha, the Chundra is, from its 
commencement, a stream of some size. I t  passes through a totally 
barren land, where there are no signs of life, the solemn mountains 
.clad in eternal snow lying on its either flank; and, thus ushered 
into existence under -such aweimpiring auspices, i t  dashes ita 
foaming waters by glacial banks of snow-vast reaches of gravel 
and decomposed rock, and here stretching into a mighty flood, 
again subsidea to a more steelthy strength, as ita icy tide flows 
onward through a country famed but for sterility, and that c o l o d  
grandeur that can only be imparted by vast mountaim. Here no 
villages adorn ita banks, no attempts at cultivation, no signs of 
human life are to be met with, and nothing p t a  the eye but the 
meverading and monotonous cliffs, which are lapped by the fierce 
stream as it rushes in wild fury against ita banks. Now widening 
out, the Chundra passes the remains of the Shigri glacier which 
-some 80 yeare ago spread acrosa the river and dammed it up, 
musing what ie known ae the cataclysm of the Chundra. Leaving 
the Rohtung pealre behind, some signs of man's habitation arc at 
h t  to be seen ; and, as we advance, villages squalid and for101-n 
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appear, which, on our nearing the junction with the Bagha, become 
more worthy of remark, m n n d e d  as they are by scanty trees an8 
a fair proportion of arable land. 

We have now seen two of the valleys, and there remains but e 
third, which I will also briefly notice. Crossing the Humta Paw 
from Kooloo, we find ourselves in the Upper Ch1111d1-a Valley; and, 
marching up this bleak country, taking with us all suppliee of 
firewood and provisions to last for a week, we ascend the Koonmm 
Pass, 14,800 feet, and, emerging from that, enter Spiti, a valley, if 
anything, more hemmed in by mountains than even Lahoul, not one 
of the seven passes leading out of the country being under 14,000 
feet. In Lahoul trees are to be met with, and, indeed, i t  can boast 
of two pine-forests, while the pencil-cedar and the willow are no9 
uncommon ; .but in Spiti we must be prepared for an almost total 
absence of trees. The chief stream is the Spiti, which, with a 
very broad bed, and in many channels, flows far below the alluviab 
terraces, that can be fed alone by ducta brought from the beds 
of snow on the hill-sides. The main elevation of the Spiti valley 
is over 12,000 feet, and several of ita villages stand 14,000 feet above 
sea-level. The landscape views are very gnrnd and striking. 

One of the most curious feature8 of Spiti is its inaccessibility, for 
i t  can only be entered by passes ; and one of these, the Parangla, is 
the loftiest, I believe, in British tenitory, standing, according b 
the measurement of Nr. Theobald, junior, who crossed i t  on 13th~ 
August, 1861, at 19,132 feet above the level of the sea This pas5 

~ 
is much used by traders between Ladakh and Spiti, and ocamionally 
by tourists proceeding from Sirnla to the Pangong Lake. The crest 
of the Parangla is, says Mr. Theobald, a rocky ridge of vertioal. 
limestone strata forming a gap between high snowy peaks on either 
hand. Below stretches a fine glacier that fills up the valley 
beneath; but few crevasses exist in this glacier which can bg 
crossed without difficulty-the h c k  afterwards creeping along the- 
chasm that yawns between the mountain side and the glacier. The  
Parangla ie open from June till October, but is dangerous at all, 
times, being very liable to sudden and severe snow-storms. 

Climate.-The climates of the three valleys, ae may be conceived, 
differ materially. In Kooloo the spring, summer, and autumn are 
remarkably genial and agreeable seasons ; and although the winter 
snows fall heavily in the upper parts of the Bees river, in the lower 
portion of this district the inclemencies of winter are hardly Anown. 
The soil in Kooloo, except in the higher tract. yields two c r o p  
annually. The main crops are opium, rice, tobacco, wheat, Indian) 
corn, barley, and amaranth ; but almost any description of grain or 
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vegetable grows to perfection. Fruits, such as the apricot, peaoh, 
quince, apple, walnut, and strawberry, are common, and are aU 
good; and there are many others that grow wild and are hem 
in favour by the people. Nor should I forget to mention the 
Kooloo tea-plantations, covering abont 200 acres in all; the out- 
turn of theee gardens being justly held in high repute in India, the 
leaf produced having a fiavour quite equal to the best Chine 
~amples. 

In Lahoul spring oommences in April, but the snow liea deep in 
the loftier valleys till near the close of that month. The summa 
is hot while i t  lasts, and the rainfall is always very trifling. In 
September the winter h s t a  set in, and from the end of December 
till April the entire country is covered with snow, and almost com- 
pletely shut out from the rest of the world. The climate of L a h d  
-my be ooneidered a very dry and bracing one, but towards the 
muroes of the J3agha and Chundra the winds are bitterly cold, 
blowing like a hurricane all day, and subsiding altogether at night 
There is only one annual crop in Lahoul. Wheat is but m1y 
reared, barley and buckwheat being the commonest wreala  he 
Moravian misdonaries, whose miesion-house is at Kielomg, where 
they reside all the year round, and to whose kindly hospitality all 
travellers can bear the most willing record, have introduced nearly 
every kind of vegetable; but the people are too lazy to profit by 
this good example, and are content to put up with the .tap-mta and 
such like esculenta. Of fmita there are a fow wild strawberrim, 
cherries, and gooseberriee ; axid apricota are sparsely grown, as am 
walnuts in the lower Chundra valley, below Tandee. 

In Spiti the masons are very similar to those in Lahoul, but here 
the winter is longer, and the cold more intense;. and being out 
of the range of the regular monsoons, the rainfall is quite nominal. 
The climate is a singularly invigorating one, and at first somewhat 
trying to those unused to i t ;  and the fierce icy winds mske 
travelling anything but a pleasure in the more northerly portion of 
the dietrict. The main crops in Spiti are a fine hexagonal wheat, 
peas, mustard, and two kinds of barley. Of fruits there are nona 
- Language.-In Kooloo the dialect common use is formed out 
of Sanskrit, a hill patois, and Oordoo. In Lahoul there are four 
languages,-let, the true Thibetan; 2nd, Boonung, half Thibetan, 
but baving a grammar of its own; 3rd, Manchat, made up of 
Thibetan, Hindee, and a local patoia ; and 4thly, Teenum, in which 
are Thibeten, Manchat, Boonung, and a few Hindee and Pereirrn 
words. All these languages have their separate localee. In Spiti 
the dialect is pure Thibetan, hardly ten men speaking or under- 
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standing Oordoo, the common language of the Punjab, and even 
the head-man, or Xono of spiti, can only @press bimnnlf in 
Thibetan. 

Physiognomy.-The people of Kooloo partake largely of the 
.&&nguiahing features of the Hindoos of the plaina The men are 
.of a medium height, and are strongly built, with intelligent and 
rather pleaaind faces, but in character they are for the most part 
crafty, dimlute, and lazy. The women nm in many caeee remark- I 
ably hretty, and their picturesque drew sets off their good looh to 1 
great advantage. 

The Lahoulees are not a comely people; both sexes are short, and 
the fernalee may be mid to bear off the palm for uglintm,-the 
IJdongolian origin of the race being evidenoed in many crrses by the 

.oblique eyes, flat face, and large mouth. In  Spiti the men are stout, 
well-built fellows, and the women are a h  strongly framed. The 
great majority of the Spiti folk resemble veritable Calmnks, and are, 
according to our view, hideonsly ugly. 

Bel@on.-In Kooloo we find a debased Hindooism, built up on a 
4 euperstructum of Buddhism, and wake and tree worship. The 

templea that for the most part have their regularly fee'd priesta are 
.of three different sorts, the cone shaped stone temple, the pagoda- 
roofed temple, and the pent-mofed temple. The former are very 
similar to what may be seen in the plains of India, and although of 
stone but few can claim an age of more than 250 yeam; the pagoda 
tamplea are, as are probably the pent-roofed ones, but relice of 
.Buddhism, as is abundantly manifested by the lofty poles erected 
without their walls, that answer to the same Buddhbt symbols in 
the Ceylon temples of the present day, and by the Buddhietical 
carvings of wheels, animals, and makes, tha worship of which i t  
is known Buddhiem incorporated with ite own religious servicea 
Theae two last descriptions of temples are of great age, and are not 

.a  little curious in an artistic and archaeological point of view, being 
very msssively put together, and run up with a skill which no 
longer can be mid to exist in Kooloo, whew, indeed, all handiaraft. 
are in a very backward condition. 

In Kooloo, Buddhism has quite died out, leaving behind i t  a sub- 
stratum of tree and serpent worship engrafted i n  Hinduism. In 
Lahoul. however. there is Buddhism and Hinduiem mixed. and with 
these two creede i s  commingled a apeciea of demon worship, termed 
Long Puechos, in the xitea of which neither Brahmins nor Buddhist 
lamas will miat. But in Lahoul the Buddhist believes in Hin- 
.duimn and the Hindoo in Buddhism ; and ,in the event of any of the 
better class requiring the aid of the Supreme power, in the matter of 
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a good harvest or a fortunate epeculation in trading, the ministers 
of both creeds are called upon to invoke the Deity. The priests in 
Buddhistical countries are, as I suppose moat know, termed lamas, 
or  more properly l a m h ;  and while the eldest son succeeds to the 
estate, every other son becomee a M a ,  so that the priestly class 
must always be in the majority. These lambaa are supposed to be 
celibates; but in Lahoul Buddliiem is not strictly acted up to, and 
many of the younger som marry. In  Spiti pure Buddhism reigns, 
and here every younger son is a lamba. 

In Lahoul there are only seven real lambas, who devote them- 
selves solely to religion; but there are 1100 lambas in all, who for 
the moat part are married, m d  are "religious" only in name. In 
1868 there were over ~eventy nuns in Lahoul ; and one of these 
could actually calculate an eclipse ! The parents decide when the 
girl is young if she is to be a nun ; and if she enter a religious order, 
her hair is cut short and she wears a red cap, and resides during the 
winter in the monastery, generally ending by marrying one of the 
monks ! 

In Lahoul polyandry ie a custom in full force, and three or four 
brothers, as a rule, have only one wife between them, as is the case 
in most Buddhist countries, though strangely enough not in Spiti, 
where the husband has only one wife, whom he marries by a regular 
religious ceremony : whereaa in Lahoul there is no ceremony at all. 

I have referred to the Kmloo temples, and I cannot altogether 
omit mention of the Buddhist monasteries in IIahoul and Spiti. In 
the former difitrict these are few in number and small in size, but 
in Spiti there are five large lamaeen~a, besides numerous offshoots. 
The monastery of Kee, for instance, accommodates nearly 250 monks 
who reside in the sacred walls in winter, and stay during the 
summer with their parents or brothers and work in the fields, or are 
employed in carrying travellens' goods. Theee monasteries have 
their regular heah  or abbots, and the higher ecclesiastical titles can 
only be obtained by the candidates proceeding in person to either 
.Shangatzee or Lhassa The symbola of this strange religion, which 
inculcates peace and good will to all men, and prohibits a11 destruc- 
tion of life, are numerous and interesting. 

.3. Burma : Ezplmation vici the Iwarwddy and Bkmo to South- Wealem 
China. By Mijor E. B. SLADEN, H.M. Political Reeident, Burma. 

 EXTRACT^.] 
'THE Expedition which I had the honour to command left Mandalay 
hy steamer on 13th January, 1868. One of our objects in pro- 
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ceeding by steamer was to test the navigability of the Inuwaddy 
for steam-traffic beyond or above the capital. Hitherto no 
steamer had ever ascended the river as far north as Bhemo, a n d  
the Burmese Government had publicly declared that no s b m e r  
oould possibly do so at  that time, or during certain s e a o n e  
of the year, when the river was said to be a t  ita lowest depth. 
Our steamer, however, the draught of which did not exceeQ 3 feet, 
reached Bhamo without difficulty of any kind in river navi- 
gation ; and the result of our trip proves generally that the Irra- 
waddy is navigable for steamers of moderate draught a t  all ma- 
sons of the year, as far north as Bhamo, a distance of 900 miles 
from our starting-point a t  the Port of Rangoon, and 300 milee 
above the royal capital of Xandalay. 

Throughout its whole course from Mandalay to Bhamo the river 
presents fresh scenes of ever-varying beauty ; but the geographical 
interest of the journoy culminates at  the gorges or defiles which 
occur at  two points in thie portion of the Irrawaddy's midcourse 
through Upper Burma. 

The following briof remarks on the third: or most southern, of 
these defiles, about 60 miles above Mandalay, are extracted from 
my rough note-book, and were jotted down, I remember, on the 
spot, as my boat glided down the river on our return journey from 
Bhamo. 

"September 19B, 1868.-Passed Sempanago a t  11 A.M., and im- 
mediately afterwards entered the third defile. It seems endleas, 
and, as far as appearancell go, is so shut in at  each bend in itR 
course as to deny the possibility of exit altogether. Looking north 
and south from Thee-ha-dau,t the view is strikingly beautiful. 
The 'water is smooth, placid, and without a ripple. The scenery 
ia no longer that of a river, but beam all the characteristic aspects 
of a mountaingirt lake. Does it bear any resemblance to the lake- 
scenery of Europe, or to some of the views presented on the Rhine 
in certain portions of its course? I think it does ; but, if so, there 
are also many wide diversities. Here, a t  least, palm-trees of every 
variety rise above the banh. The forest-treea, on either side, are 
either hidden in orchids or their branches are borne down by a 
network of gigantic creepers. Graceful pagodae and Buddhistic 
remains seem full of an inspiration of their own, as they r e v d  
themselves a t  each turn in prominent but yet modest profosioa. 
Parrota flit across the scene with a screech, and monkeys form om 

* The fint occurs about I 0  milea north of Bham. 
t A village on the right bank, where coal ia fonnd. 
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escort on the banks. Dolphins occasionally pop up on the surface 
of the water, and turn themselves over with a lazy roll. S m l y  
thie is not Europe? We are in the tropics, with a cengeance, and 
the thermometer in my boat strrn'ds at  90°," kc. 

The second defile, which occurs only a few miles below Bhamo, 
ie so graphically described by s traveller who paeaed through i t  in 
November last that I cannot help quoting a few extracts from his 
narrative. He my13 :-"About 11 o'clock we entered the second 
defile, which is about 15 milea in length. The scenery of this 
defile or gorge surpasses anything I have ever beheld. The river 
narrows in, whilst the b a n h  on either ~ i d e  rise to a height of 
from 500 to 800 feet, and are covered with thick woods. The most 
striking part of the defile is a huge rock, which is called Monkey 
Castle, from the number of monkeye which hang about it. This 
is a vast perpendicular mass, rising, apparently, at  least 800 feet 
above the glaeklike river. It impossible to describe our impres- 
eions of the grandeur of this wonderful defile. During the couple 
of hours we were passing through there was a continual change. 
Sometimes the stream took a winding course between the elevated 
and precipitous banks, with their towering forests ; at other places 
we came upon a long vista of wood and stream. Here and there 
mas a pagoda, or s village, or a few fishermen in a boat. .On the 
whole, I do not remember any scene so calculated to please and 
astonish the eye-not by rude, wild precipices, but by glorious 
heightrr crowned with forests, and throwing their dark shade upon 
the smooth water." 

The Expedition reached the Burmese frontier town of Ehan~o, 
from which i t  commenced its land journey across the Kachyen 
Hills, in a north-easterly direction, towarde the Chinese frontier 
province of Yunnan. 

Bhamo itself (called and pronounced on the spot Bhamiiw) was, 
only a few years ago, the emporium of a large h d e  between Burma 
and south-weetern China. The cessation of that trade, brought 
about by a Itfahornedan rising in Ynnnan on the one side, and the 
almost simultaneous occupation of Pegn by the British on the other, 
affected the progress and prosperity of Bhamo to such an extent 
that, from having been a place of comparati~e importance, i t  had 
dwindled down into insignificance, and a t  the time of our arrival 
contained only 500 houses, and a mixed population of Burmese, 
Chinese, and Shan Burmese, which did not exceed in all 5000 
soule. 

, Mr. Tdboyr Wheeler, Secretary to the Ohief Company of British B u m .  
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For some reaeon or other, which I shall not at present try to 
acoount for, eve+ attempt at exploration acroa~ the forbidden tract 
which lay between Burma and China had hitherto failed. Thie 
opposition appears to have been 'equally effective on both sidee of 
the frontier, and es actively maintained by both the Burmese and 
Chinese Oovernmenta, for reasow for which they would doubtless 
h d  no diiXcnlty in dording a satisfactory explanation. 

I have it, on the authority of Don Abbona, a Oatholic missionary 
priest, who wea then in communication with his co-religionist 
associates in China, that Father Chauveau, now a bishop in Thibet, 
made three uneuoceseful attempta to cross over from Yunnan to 
Momein. In these attempta he used considerable effort, and went 
eo far a~ to avail himself of different dieguises ; but, baffled every- 
where, he was compelled to deai~t, and relinquished all hope of 
reaching the Bnrmese frontier. 

I have already said that our route, on commencing the land 
journey from Bhamo, took a north-easterly direotion acroas the 
Kachyen Hills, an irregular t r a m e m  range of mountains, with an 
average breadth of 50 to 70 milee. 

AE seen from Bhamo, this great hill-range would appear to be a 
oontinnation only of the oentral Shan rangee which oocnr to the 
eastward of Mandelay. On examination, they turn out to be 
nothing more than secondary ranges, with an inclination &N.E. and 
u.w., forming well-defined valleys, and determining the ourse of 
three of the principal afluenta of the Inawaddy in ita mid-oouree 
through Burmese temtory (the Moolay, Taping, and Shwblee). 

These wbeidiary ranges terminate abmptly, on their eastern and 
eonthem extremity, within a few miles of the east bank of the 
Irrawaddy ; and the intervening apace between their abrupt 
termination and the river is oompoeed of low undulating gromd, 
subject to occasional inundations, and alternately covered with high 
grass, low jungle, and occasional oleerancee with ricecultivation. 

But at their north-eaet extremity these same subsidiary ranges 
(confused and chaotic as they are as regards direction and confignra- 
tion within the belt or zone known in Burma 8s the Kachyen 
Hills) open out into long, well-defined parallel ranges, with richly 
fertile and naturally exceptional and picturesque valleys, within 
which lies, and which in themselves compriee, the country hitherto 
only vaguely known to ns by name 8s the Northern Shan States. 

Pumning them same ranges to their north-east extremity, we 
found them terminate or rather merge into the great central rangee ', 
of Yunnan, which, as seen from.Momein, we estimate to attain to A 
an altitude of 15,000 feet, with a general north and muth inclina- 
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tion, and forming, no doubt, the principal watershed between the 
bgsins of the Irrawaddy and Great Cambodia (M6kon) rivers. 

I t  is important to bear in mind this peculiar configuration of 
the country which intervenes at this point between Bhamo and the 
Chinese frontier, for it solves, in great mwure, the very important 
problem of an overland trade-route which is to connect these two 
countries; and proves, moreover, I think, that the Burmese snd 
Chinme populations and Governments, at a time when trade corn- 
municrrtion flourished in these parts, had both observed and availed 
themeelves of the natural advantages of position and facilities for 
transit, which were presented to them by following either of these 
valleys,-which, by directness of course, gened  inclination and 
position, eo invitingly held out the means of intercommunication 
and commercial interconrse between their respective wuntriee. 

I t  is further interesting, too, to note this configuration, because- 
i t  discloses a geographical certainty, which nothing but exploration 
could possibly have solved. 

I am well remember during several years' residence at Mandalay, 
and more especially during our n x  weeks' detention at Bhamo, try- 
ing in vain to imagine to myself, even with the aid of abundant 
enquiry-trying in vain, I may say, to form any definite idea in my 
own mind of the conficting accounts given to us of the Kachyen 
Hilb and the country which lay beyond them. Donbb are now 
solved, and we hold the proofs of personal observation. 

I must again have recourse to extracts from my rough notes and 
official narrative of the expedition as the readiest and shortest 
means at my disposal in attempting a brief description of the 
country we passed through, its inhabitante, and some the incident8 
of our land journey as h r  as the Chinese walled city of Momein; 
but before 1 do 80, let me my a word or two a b u t  the different 
races whose names repeatedly oconr in my narrative, and of whom 
no snccint detaik have hitherto been published. I shall refer- 
first, to the Kachyens ; secondly, to the Sham (of the Northern Shan 
States); thirdly, to the Panthays, or Mahornedan Chinese of 
Yunnen. 

The Ksohyens of Burma are identical wit,h the Singpos of India, 
or rather,tbe Singphos of the hill-districts which intervene be- 
tweeh Burma and Eastern Bengal on the north, including Assam, 
" Kschyen " is merely the Burmese name given to these hill-tribes; 
but wherever we came in contact with them, although broken up 
into a nn~nber of distinct tribal denom'inations, they always pre- 
served the general term of Seng-Phew, which they said applied to 
their race as a whole, and must be regarded by us as a clear indi- 
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cation of their identity with the Singphos, and probably also 
the liakoo hill-tribes who range as far north ae the borders of 
Aeesm. 

Iihtward, too, these Kachyens oocupy most of tho hill-tracts as far 
ae Momein. In Burma they are spoken of as wild, ferocious, and 
intractable ; but this arise8 out of ill treatment and the aggressive 
exactions of Burmese officials on the one hand, and retaliatoq- raids 
made by the hill-tribe0 on the other. In the Shan States, where the 
Kachyens are better understood, and live on t o m  of equality with 
their Shan neighbours, they are fiiendly and peaceably inclined, 
commit no excesses, and attend in numbem as sellers and buyers 
at markets, which are regularly held at several towns within 
the cuuntry known as the Korthern Shan States. 

Our own experience of these Kachyens is, that, under proper 
treatment, they proved themselves to be kind, tractable and intelli- 
gent, with a certain admixture of h t h  and treachery, which is in- 
separably connected with semi-barbarous nature all over the world. 
They are keen traders, work cheerfully for gain, and are hospitable 
to strangem. Their religion consists solely in the propitiation of 
good and evil spirits by sacrifices, and observances too numerous for 
mention. It may be stated, however, that mountains, valleys, trees, 
lakea, and even the sun and moon, are under the influence of pre- 
aiding deities, or nab, all of which exercise power over the destinies of 
mankind, and demand propitiation. Ghosts are invariably believed 
in: they are said to be the spirits of those only who have died a 
violent death; they assume monstrous shapes, and are always 
dreaded as messengers of evil. 

The Shans generally have been variously described by different 
writers who have visited the Southern Shan States subject to 
Burma, or the Siamese Shan States bordering on Sinm; but no 
European traveller, previous to our expedition of 1868, seems ever 
to have come into contact, in their own country, with the Northern 
Sban States, which lie within the province of Yunnan. 

Within these states we found Shans proper, who occupy the 
0enda and Kantin valleys, and Nynetha Shans, who are confined 
principally to the Hotha and Latha valleys. The latter have a dis- 
tinct language of their own, and their dress and other characterk- 
tics proclaim a Chinese admixture, in a similar de,pe to the 
Burmese admixture so traceable in the Shan races bordering on 
Burma. The wonder is, that, hemmed in as the Shans are by such 
itistinctly pronounced nationalities as the Burmese, tho S i a m e ,  
end the Chinese, they &odd have preserved so many distinctive 
characteristics of race, or that they should not hsve merged entirely 
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amongst model shrines carved in wood end i d i d  with variegated 
lookingglass, a library of religions book@, sacred alms-bowls, and 
complacent images of Gaudama in every variety of shape and pro- 
fusion. 

The baggage-boats, which left Bhamo the previous evening, 
passed up the river during the afternoon towards our proposed 
halting-place at See-kaw, which we reached ourselves on the 
following morning (27th February), and found there our mulee 
and mule-men, with a few Kachyen chiefs and their Pawmynes, 
or deputies, who wore afraid to trust themselves further in the 
vicinity of their Burmese oppressors at Bhamo. 

Four days were passed in arranging with mule-men at See-kaw. 
The mules belong generally to petty proprietors, each of whom 
considers himself an irresponsible agent, with whom separate 
agreements have to be made in all that relates to the hire of his 
particular property. But as soon as tho hire has been effected, 
new difficulties commence. The baggage was made over to the 
Kachyen chiefs, and theae psased in review by the several mule 
proprietors, who had at once raised a clamour as to its apportion- 
ment into allotments. l'his clamour, in which we took no part, 
seemed likely to end in a breach of agreement, and repeated threats 
on the part of the mule proprietors to leave ue without carriage 
altogether. 

I was obliged to depend almost entirely at time on the Kachyen 
chief Ponlyne and a Chinese interpreter, Moung Shoay-yah, who 
had been specially made over to me by His Majesty the King of 
Burma. Both were occasionally drunk; but this was of no con- 
sequence, aa drunkenness appeared to be the normal condition of 
all Kachyen chiefs when on duty, and was not regarded by them 
as in any way an intem~ption to ordinary business. 

The expedition did not get away from Bee-kaw until 2 P.M. on 2nd 
March. Three Kachyen chiefs lead the way, the mules follow, and 
the police armed escprt is told off to ammunition and cash-chat. 

The route lay in a northerly direction, through paddy or grass 
fields, for a distance of three miles, ae far as the small village of 
See-het ; but here we turn abruptly to the right, and commence to 
ascend a steep spur of the Kachyen Hills, leading to Ponlyne. We 
had headed our baggage, and a temporary halt took place. 

The three Kachyen chiefs, who had preceded us from See-kaw, 
were here seated, evidently in deep counsel, and muoh exoited. 
As 1 came up, Ponlyne ran to meet me, and pointed out the road up 
the ascent, exclaiming at  the tame time All right ! go on ; don't 
be afraid!' 
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This was rather puzzling ; for, hitherto, there had been no cause 
for apprehension of any sort. 

But on we went. My pony waa a good climber, and led the 
way. After ascending the hills some two miles, a shot wes fired 
some distance in our front. I waited until Dr. Anderson had 
joined me. A second shot ; then four shots all 'at once, but no 
sound of a bullet. The Kachyens of our party were most of them 

,drunk. They shouted like fiends, and urged us to fire off our 
guns, which we refused to do, but went on as i f  nothing had 

, occurred. 
One of these Kachyens waa mounted on a mule, and became 

more dangeroue at close quarters, as a friend, than any numbers of 
.our supposed enemies at  a distance in the bush. In his excitement 
he flourished a long sharp sword, in reckless disregard of every one 
but himself. He became a still more formidable animal when the 
sword was sheathed, and his matchlock brought into active opera- 
tion. Drnnkenneae seemed only to steady his movements, for, 
though riding over a road particularly rough, and in many placas 
a steep incline, the matchlock was, nevertheless, loaded and fired 
with wonderful precision ss regards time, but utter recklemess aa 
I-egards direction. The man was both friendly and quarrelsome at 
the Bame time. A word out of place would have turned him 
at once into a foe, and the only way of keeping him in good 
humour with himself, and with us, waa to p r a k  his dexterity, and 
promise to renew his exhausted powder-flask as soon as wo arrived 
at  the village we were journeying to. 

I ahall now read from my Diary our first day's experiences on 
the far-famed Kachyen Hills at Ponlyne. 

Mard Srd, 1868.-Reached this place late laRt night. The 
l'awmyne conducted us to a native house, whioh had been specially 
set apart for our accommodation. None of our baggage had arrived ; 
but there was a novelty about the scene and occasion which atoned 
in some measure for the absence, after a long march, of either bed 
or supper. 

We droll out and watch Rachyen women pounding paddy by 
moonlight. An old lady of the party beckaded to me to follow her, 
and I was conducted with a thrill of ambiguity au to results to a 
house at a little distance, where I found the Ponlyne chief himself 
surrounded by his family. It was a novel and interesting picture. 
The chief made me share his own carpet; the next seated them- 
selves on blocks of wood or pieces of bamboo, and certain members 
of the family attended as with relaya of Kachyen beer and Chinese 
.shamcrhoo. 

2 ~ 2  
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Tl~is morning we are informed that a portion of our baggage, 
including ammnnition and cash-cheat, has been looted by the Kachyen 
chief of Tahlon. As the day wears on matters improve. We find 
that mule-men, who were supposed to be missing, have merely herded 
together for the night at  their own pet halting-places. 

The Jemmadar, with the escort, arrived at 1 P.M. The Ponlyne 
chief has sent his own son to release our ammunition and cash- 
chest, which are being unaccountably detained by the chief of 
Tahlon. When they arrive, we shall have lost nothing of conse- 
quence, though tl~ings looked awkward at first, and the expedition 
was in danger of coming to an abrupt termination after its first 
march. 

The chiefu wife has paid us a visit in great state, attanded by 
her family and a number of female companions. She bringa presents 
cf geese, boiled rice, eggs, and Kachyen beer (called Sheroo). She 
is a fine. intelligent, matronly-looking woman, and the " get-up," 
though a little out& at first sight, is by no means unbecoming. The 
liead-dress consista of a black cotton scarf, with silk-embroidered 
ends, which is wound round the head as a turban and made to 
ascend a foot in height, in the shape of an inverted pyramid. Tho 
upper garment is a loose black velvet jacket, stndded here and thera 
with large silver embossmenta, which encircle the neck from behind 
and are continued in linea down the front and.round the skirt. Tho 
lower garment ia a single dark-blue cotton cloth, about a yard and 
a half in length, which peeees once mnnd the body from the waist 
to the knees, and is fastened in front with a simple tuck. I t  i s  
edged at one end with a red woollen border, a foot in depth  and 
this decorative part of the gaiment is allowed by all Kachjen women 
to dangle on one side, with an effect which to Kaohgen compmhen- 
sions is doubtless very captivating. 

During the day we heard sounds of Kachjen music, and going in 
search arrive at a home on the ontskirte of the village, in which 
men, women, and children are dancing vigoromly to a rattling, 
accompnniment of gong and sticke, beaten by themmlvea. They 
do not object to our presence, and Andereon and I enter the house 
and join in the dance, which is a measured side-atep with aide- 
movement, crab-fashion. We go round in our proper placea, and 
are enjoying a certain wild novelty in the arraI~gemente, when 
suddenly the male dancers become wilder than ever, and rush madly 
out of the house, like demons; we lamain inside with the women. 
The scene of excitement baa given place to wailiug and lamentation ; 
two of the women retire, and we me them crying pitaouly over tbe 
corpse of a child, which hna been carefully concealed in a side apert- 
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ment. The dance waa a death-dance, and we, too, have joined in it, 
and thus helped, according to Kachyen belief, to drive from its lato 
tenement the hovering spirit of the poor dead child. We sit down 
moumfolly, and our female hosts hand round Kachycn beer in 
conical cups of plantain-leaf, which have been ingnioufily impla- 
-vised for our special benefit. 

We did not leave Ponlyne village until the 5th of March. On 
the 4th the chief informed me that the nata, or ~ i r i t s  of good and 
evil, looked unfavourably on us, and required propitiation. This 
merely implied a demand for mpees. We accordingly accompanied 
t h e  chief to his house, where we found all in readiness for a special 
ceremonial. The spirits of good and evil were about to be consulted 
through a Kachyen medium--a priest, who had separated himself 
for this purpose from his cornpan&, and occupied a dark corner at 
the extreme end of the building. Here he crouched down and began 
t o  work himaelf into a fury of attitudinizing, stroked his head and 
face with both hande, tor6 his hair, sighed, moaned, groaned, and, 
finally, hi legs, from the knee downward, were made to quiver, with 
a reverberation which repeated itself on the bamboo flooring with a 
sharp ~aatanet~like sound, which is kept up incessantly during the 
remainder of the ceremony. We knew a t  once that the man was a t  
last powseed, and beyond all self-control. His utterances, hence- 
forth, were believed to be those of demons and nets, in a fury of 
anger, which promised even violence. 

The chief whispered and asked for my propitiation. I put down 
15mpee8, which were offered up on a platter made of plantain- 
leaves; but in a moment platter and rupees had been scornfully 
kicked to s distance. The chief approached with reverence and 
.begged that the offering might not be rejected. Xo reply, but more 
groans and further evidences of dissatisfaction. I am appealed to 
and add five mpees, which was all that was wanted. The offering 
now finds favour and is accepted. Benedictionti follow, and all that 
is good is prognosticated in our future travels. 

We got off from Ponlyne on the 5th March. The route lay along 
the valley of the Taping. Every now and then the view was 
glorions. On either side hills towered up into mountains, and range 
after range succeed each other, apparently in endless continuity, 
till lost in the blue distance. 

The village of Ponlyne is about 3000 feet above sea-level. The 
immediate descent from Ponlyne to the bed of the Nambouk River 
was steep and difficult for a distance of three miles ; but the next 
four milea wtur occupied in crowing a succession of lofty spurs which 
abut  into the valley from the main ranges. The Taping Kiver is 
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conatuntly in sight ; at times we descend almost to its bed, and anon 
i t  ie roaring 2000 feet below as. It is, in this part of ita conrse 
through the hills, a broad mountain-torrent, or rather a continuation 
of rapids, down whSch the water rushes with unceasing roar, and 
with; force which nothing could withstand, if we exceptprodigious 
boulders of granite, which lie occasionally across its bed or hang 
suspended on ita immediate bank4 with an inclination that suggests 
an inevitable downfall. 

We encamped for the night in jungle, and started the next 
morning for Ponsee, which is ever memorable to us as the scene - 
of our weary detention-I m a j  almost say imprisonmentfor a 
period of more than two months. I shall not attempt to demribe- 
the troubles, the discomforb, the vexations annoyances to which we 
were subjected during the whole period of this detention. We were 
cut off from communication on all sides. Our means of advance or 
return were taken away, by the pre-concerted withdrawal of our . . 

mules. The enmity and resentment of the hill-tribes around us 
had been roused i d  encouraged by the most villanous reports of 
our objecte and mission. Armed attacks were often threatened, but 

often avoided. Time alone was our friend, by affording proof 
that in all our actions and interconme with these new rec&ther 
were gradually made to feel the genuine honesv of our intentions,. 
and the friendly policy of the British Government. 

I will here pass,ovcr ten days of inaction and quote from my 
diary of 17th March :-" Difficulties incream. The chiefa aome early 
and pass several hours in small talk. The demand for old-mule 
hire has risen from 20 to 25 rupees per head. I offer 500, if carriage 
is procured as far as Manwyne. The chiefs reply-' You cannot go- 
to Manwyne. The roads are held by armed men, who have been 
sent toa oppose you. Leesheetahee (a well-known brigand chief) 
holds the pass at Maupboo, and he haa sent orders to all the Shan 
chiefs, and warned them not to allow you free transit,"' kc. &c. 

Three weeks more must be allowed to pass without record. I 
 hall now state what took place on 7th April, at a time when there 
seemed to be a chance of our release from Ponaee bondage :-" This 
has been an eventful day-in promise big-in effect, an abortion. 
Tents struck ; and baggage arranged for an early start. The chief ' 
nnd his Pawmynes appear by turns ; but the porters only begin to- 
assemble at 8 A.M. The chieh are divided amongst themselves'; 
both parties are intent only on 'loot,' and vie wTit,h each other 
fur tho lion's share. Either party seizes at the most promising 
packages, regardless altogether of their size or weight. My small 
Japenned tin casee bring on a crisie. The chiefs men have got 
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them, and the Pawmyne, who heads the opposite party, is savagely 
dmnk. The small circumference of our encampment is filled with 
armed Kachyena The Pawmyne makes a dash at my gold sword, 
which is carried by a Burmese. Williams is standing near, and 
recovere it with a wrench which was irresistible. Pawmyne is at  
bay for a moment, but mhea  away excitedly, and suddenly reap  
peers, with his slow-match in a blaze. He is within three paces of 
me ; but before I could move he had primed and fired hie piece into 
the air, with a loud report. There is consternation for a moment, 
but no immediate movement. All would have been quiet again 
had not one of om party unfortunately fired off his revolver, with 
unmeaning effort. There is now tumult and confusion. The 
Kachyens fly in all dilwctions, as if panic-stricken. The ahief is 
quiet, and jnstly appreciates what is going on. He excuses his 
Pawmyne, calls back his people, and after a time order is restored. 
But we did not get off, and although our departure was iixed for the 
next morning, it was not until late in the day that the Pawmyne 
appeared, and said, that owing to the chief having withdrawn his 
snpljort, they could not assiet us further, and that we might make 

. up our minds to stay for ever, as far as they were concerned, at our 
present halting-place, in t.he vicinity of Ponsee." 

Another month passed in inactivity ; and i t  was now evident that 
our stay in Kachyenland had given rise to friendly attachments 
which the people clung to, ss a means of continuing our detention 
rather than aiding our departure. Chiefi and people came in crowds 
from distant villages. Women and children were in the habit of 
daily visiting our camp with presenta of rice, tobacco, veptablea, 
and beer, for which they obtained more than an equivalent in 
looking-glasaes, beads, or other finery, which waa immediately con- 
verted into a means of female decoration. The time spent in 
observing and conversing with these interesting groups was well 
repaid by the insight afforded into their domestic reltrtions, and the 
opportunity it gave them of realising om friendly treatment, and 
the feithfulness of our intentions, ss evinced by our close intercourse 
with them. 

I t  was not until after the first week of Mny that tho Panthay 
Governor of Momein had been able, as the result of our communica- 
tions with him, to drive the brigand chief Leesheetahee from his 
stronghold at Manphoo, and despatch certain of the Shan chiefs, or 
their deputies, to us at Ponsee, with the means of a further adwnce 
from that place, through the Shan States to Momeh. 

On leaving Pome, a gradual descent of 4 milev brought us to the 
foot of the large spurs, which slope down in irregular projeotions, 
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between the main ranges of the Taping Valley. We reach, in fact, 
the minor undulations which merge, so to speak, into the valley of 
Yanda, and the eye roams over a comparatively narrow expanse 
of plain, stretching away in a north-easterly straight line into space, 
but bounded laterally by two lofty parallel ranges of mountains 
from 3000 to 7000 feet in height., with an average intervening area 
of 4 miles. This, in short, is the Valley of Sanda, which, with its 
prolongation to Nantin, contains the three Northern Shan States of 
Nanwyne, Sanda, and Mynetee (Mnangtee). Throughout it is richly 
cultivated, and presents an endless succession of villages, which 
either skirt the bases of the high land on either side, or nestle 
within clustering bamboos on the margin of the Taping. The 
Taping itself-no longer a mountain torrent-has now become a 
broad placid stream, with occasionally well-defined banks, and anon 
shelving reaches of shingle or sandbank, as i t  win& its mid-valley 
course through the plain. 

The 14th May was the day fixed for the march from Manwyne, 
and early on that day more than 3000 men, women, and children 
wen present on the outskirts of the town to witness our depdure. 
Our camp was crowded to excess with all the &its and fashion of a 
mixed Shan, Chinese, and Kachyen community. The population, 
generally, was well dreased, and the Shan women in particular were 
scrnpulo~isly neat and cleanly in their attire. Men wore loose 
jackets and trousers of dark-blue cloth ; but the women indulged in 
a variety of gaudy dress colonring. Their jackets were either wliite 
or pale green, slmhed with pink at  the sleeves and collars. The 
skirt was dark blue, with a variegated silk embroidery a foot in 
depth and worn as a flounce. Fanciful leggings and pointed slippers, 
with an innumerable anuy of silver ornaments, neakleta, earrings, 
bracelet., and chatelaines, of various kinds, completed a costume 
novel in ita way, but, on the whole, rich and very singnla1.1y 
effective. We were escorted by several Shan officials, who led the 
way, mounted on ponies with huge red cloth saddles and 
coverlets, which raised them at  leaet a foot above their animals' 
backs. 

The whole day's march from Manwyne to Sanda disclosed frcsh 
scenes of pleasurable interest. The monotonous grandeur of nn 
apparently interminable valley, with itn sublime ridges rising on 
either side of us 5000 feet, and running in straight parallele into 
space, was in itself a eonrce of infinite admiration. 

But to this ostimate of ita interest I must add t.hat the whole 
valley area teemed with life, or with a population which had laid 
out every available acre into one ~ m t  garden of wealth and fertility. 
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Half-way between Yanwyne and Sanda we passed through the 
Chinese town, or rather bazaar, of Karahokha, which consists 
merely of one broad street, fianked on either side by Chinese shops. 
On market days the whole inten-ening space is covered with a 
succesmon of bazaar stalls, in which butchers, bakers, druggists, and 
sr~ridry Jacks-of-all-t,rades do a very thriving business. The gin 
shops or gin stalls probably do the largest trado of all. Five Chinese 
ocrsh, or one-hundredth part of rr rupee (about onequarter of a 
farthing) is sufficient to purchese a small teacupful of a spirit 
which approaches in taste and potency to bad Scotch whisky. 
This is drunk freely, and probably, according to our ideas, to excw. 
Bnt, somehow or other, no interruption is caused thereby to trade, 
and Shans and Kachyens thrive and are prosperous in  ~ p i t e  of strong 
drinks and of unlicensed distilleries. 

After leaving Karahokha the route lay northerly, and brought us 
to the foot of one of the many spure which abut into the valley 
from the connterslope of the western range. The soil is red, and 
tbe prolongation and conneotion of these spurs with the eastern 
range ie often traceable at  certain corresponding points, where the 
i d   oil creeps up ~imultaneously on both sides in unmistakable 
relationship. 

The town of Sanda lies at  the foot of one of these red spur projec- 
tions. It is the chief town of the Sanda Shan State, and contains, 
perhape, 800 houses, with a population amounting to about 6000 
souls. The houses at  present represent l-ui~ls. The monasteriee are 
mere belnboo ercctions, of temporary construction. There are 
neither temples, nor pagodas, nor minarets to proclaim the approach 
to tll provincial capital. The remains of an old defensive loopholed 
brick wall may still be traced round a portion of the suburbs, but 
within its enclosure there is littlo save ruin and dilapidation. I n  
1863 Sanda waa subjected to an irruption of Mahomedan Chinese. 
The town was first gutted by Panthay soldiery, and then handed 
over a prey to any number of Icachyen adherents, who profeesed a t  
the time to favour the Panthay cause. Hence it8 present condition. 

Leaving Stmda, the road led through paddy-fields for two miles 
athwart tho valley, where it crossed a spur, and once more resumed 
a north-easterly mid-valley course in tho direction of Mynela 
(Mnangla). 

The River Taping is crossed a t  the ford of Nammon, which 
represents at  this season a vast expanse of shingly desert, and is in 
reality the dry bed of the Taping. and Takaw rivers, a t  the point 
of their apparent confluence. 

The town of Mynela (Mnangla) lies on tho left bank of the 
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Taping, at the base of a central spur, which seems to divide for a 
time the main valley longitudinally into two separate gorges, without 
causing any material deviation in the direction of the Sanda Valley 
itself, or the general parallelbm of its high flanking ridges. As we 
approach Mynela (Muangla) from the west and eouth, the Taping 
is lost in ap amphitheatre of hills which form a noble background 
to that ancient metropolis. I t  has entered the western of the two 
gorges into which the valley is here divided, and its source is 
traced to the village of Boo-yoon, 30 miles north, whilst the Takaw 
keeps to the eastern gorge and v r k s  our route as far aa Momein. 

On entering the town of Mynela (Muangla), at 3 P.M. on 16th 
(May), we were conducted by the ofljcials to a temple, which had 
been specially put into repair for our accommodation. I t  was a 
marvel es regards laborious structure and interior decoration, whicb 
seem to have been carried out with lavish expenditure, and repre- 
sent brutes, heroes, and demigods, of extravagantly groteque form 
and proportions. 

Mpela  (Muangla) is a larger, and, to all appearances, a more 
important town than Sanda. I t  contains I200 houses, which, like 
those of Sanda, are built of sun-dried brick,with no upper story, 
with the exception of a Chinese bazaar held in tho centre of the town. 
KO attempt has been made to lay out the p l w  into roada or streets. 
The various roadways leading through the town are mere con- 
necting lanes, flanked alternately by the  back^ of housee on 'the 
one side, and by walled enclosures, with small covered gateways 
leading into petty courtyards, on the other. The general aspect of 
these Shan towns, as compared with the neat and cleanly appear- 
ance of the inhabitants, is disappointing, and is evidence of any- 
thing but thrift or wholesome domestic economy. 

Each state is governed by an hereditary independent chief of its 
own, who is assisted by as many ministers as he may appoint, 
and by village t u m m ,  or subordinate magistmtea, selected by the 
several village communities. 

A delay of a few days at  Mynela became unavoidable, owing to 
the fact that the road in our advanoe waa still reported to be 
infected with brigands, and the neceaaity therefore of our com- 
municating with Momein before attempting the pass at &uphoo. 
Our communications in this respect were successful, and we 
were joined on the 2lst by three Panthay officers with a stmng 
military escort, whit& was to oonduct us onwarda from Mynela 
through Nantin to Momein. 

We set out, accordingly, on the morning of tho 23rd, and a march 
of 2 miles brought us to the loft bank of the Talrem. Here we 
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found our Panthay advance-guard halted. They mid that a strong 
party of Dacoits were ahead, aud intended to dispute the paw into 
the Mauphoo defile. The chief of Hotha joined us a t  this contin- 
gency, and his information coincided with that of tbe Panthay 
advance-guard as to the almost certainty ahead of m e d  opposi- 
tion. The announcement a t  the time was thoroughly embarrassing. 
To have turned our backs on an *uncertainty, without any positive 
assurances of real danger, would have ruined our pre'slige and 
destroyed all hope of further progress. To have remained where 
we were would have argued weakness, and invited the very attack 
which I was anxious to avoid. 

An advance was, therefore, inevitable ; but it was not until our 
police escort had been drawn up in a line and fired s very respect-. 
able volley (to try their muskets and reload) that the Panthay 
officers eeemed dieposed to move. They now exclaimed, "With 
fifty muskets like those, which all go off when reqaired, we would 
march to Pekin even, in spite of all the opposition in the world." 
The march was resumed; but the Dacoits withdrew, alarmed, no 
doubt, at the sound of our volley. They left evidences, however, 
of their vicinity find of their cowardly revenge by cutting dowm 
and leaving in our pat.hway a poor traveller, who was gashed to. 
death for the sake of a string of Chinese cash (value 2 rs.), of which 
he had life enough left to tell us he had jrist been dispowessed. 

The valley had now narrowed very considerably, and as we 
approached its north-eastern extremity the only outlet consisted of 
a dark gorge or defile, through which the Takaw rushed with the 
roar and velocity of a mountain torrent. The sides of the gorge 
were precipitouh rock, more or less scarped, which rose at intervale 
to a height of several hundred feet. , No roadway wrre practicable 
through the gorge itself, and it, therefore, became necessary to 
ascend the western range parallel with the gorge, and proceed 
along i t  for 7 or 8 miles, until a descent could be made into the 
Nantin Valley, which is, in reality, a continuation only or pro- 
longation of the Sanda Valley. 

The far-famed stronghold of Mauphoo irr situated on the high 
land above the gorge; and, as we approached, the picturesque- 
appearance of ita n a t u d  scenery wee considerably 'enlivened by 
the addition of a numerous array of gay banners, with which a 
Panthay garrison had embellished its battlements. 

The march from Mauphoo to Nantin will ever associate itself in 
our minds with the gratifying marks of horipitality with which the 
Mahornedan Chinese (Panthays) welcomed us within the limits of 
their own poesessiona 
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Strong guards had been stationed at appointed intervals along 
the route, and the nature of the ground was such as to enable them 
to be seen in the distance in all the gaiety with which full mn- 
~hine, variegated costumes, long silver lances, painted matchlocks. 
and large flags, of multiform design and colonring, could possibly 

, invest them. On our approach the guards ~evexally beat gongs, 
fired muskets, waved flags+ and otherwise, after their own fashion, 
evinced signs of greeting and salutation which would have done 
credit to the civilization and resources of any state in Asia. 

The descent from Manphoo brought ns a-gain to the bank of the 
Takaw River, at a point where i t  enters the gorge above mentioned, 
a d  through which it haa eaten for itself a way from the Nantin 
into the Sanda Valley. 

The average width of the Nantin Valley did not exceed 3 miles, 
and its welldehed terraces. or madations of terraces, at corre- . - 
aponding heights on either side, were evidences of a lacnstrine 
period, during which e gradual outlet was being worked througlt 
the Mauphoo prge. Here, too, we fourid the Takaw spanned by 
one of those veritable Chinese iron suspension-bridgee, the first of 
a aeries which wsured us that we had passed within the confines 
of the Celestial empire. 

We reached Nantin the m,me day as it was getting dark, and 
were conducted to the ruins of a ~hinese temple, specially prepared 
for ua Shortly afterwards the Panthay Governor paid us a \.isit, 
accompanied by a nephew of the Governor of Momein and the 
Panthay '' cazee," or magistrate. 

On leaving h'antin the configuration of the valley had somewhat 
changed, end the eastern maiu range no longer continued to be a 
single continuous range, such as that which characterized its direc- 
tion along tho line of the Sanda Valley. There now appeared to 
be a ramification of irregular spurs, all tending in a northerly 
direction, and yet so closely allied to each other as to form a con- 
nected series of dn la t ione ;  or, in other words, a broad expanhe 
of uneven table-land, at some elevation above the eircumjacent 
valleys. 

The ascent to this table-land is commenced half-way between 
Xantin and Momein; and, as. soon u the highland is reached, i t  
slopes away again in a gradual series of descents ae far an Momein, 
which is i-lf situated within the fork of two valleys : that on the 
west being a sinuous prolongation of the Nantin Valley on the one 
side ; whilst on the east another small valley, betwcen the Momein 
mid-valley ridges above-mentioned and the main eastern range 
(Deebay), which haa again entered an appearance, and is here the 
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chief watershed betwcen the Takaw and Shwhlee affluent8 06 
the Irrawaddy. 

The approach to Momein is vory grand and very beautiful. We 
had been descending for some timo the eastern side'of the centml 
ridges already described, and the road, after passing down a series 
of undulations, led round the south of a tumulus-shaped 
hill, 1000 feet in height, crowned on its summit by a Chinese 
tower-pagoda. At this point Momein itself and its battlemented 
walls are suddenly brought into view, in a hollow basin, enclosed 
on all sides by hills, which slope down, apparently at different 
elevations, almost to its very walls. 

But the most efective scene of tlle whole, as it then appeared to 
ua (with m s e s  by this time somewhat deadened to the  attraction^ 
of mountain scenery), was that which presented itself in the fore- 
ground, half-way between our position at the foot of Pagoda Hill 
and the southern face of the city wall. 

The Governor had thought fit to come out in full state to 
welcome us to his capital, and his guards and retinue formed a 
temporary encampment, which wee intended to display at once the 
,wealth and the resources of tho Mahomedan Chinese Government. 
The encampment was marked out by a long line of flags of infinite 
variety, shape, and colonring. On coming near them, I halted to 
make preparatione for meeting so formidable nn array of our ex- 
pectant f r i enh  We were a very rough and dirty-looking group of 
ioreign adventurers. A nrarch of 23 milea over dusty hi& and 
t r c r o ~ ~  muddy ravines had not added to pemnal appearances, or to 
that dignity of demeanonr which would anxiously be looked for in 
the pioneers of trade and the repreeentativea of weetern civiliza- 
tion. Aa all drew near, guns were fired, gongs heaten, and bunds 
played. Standard bearers--some two hundred in number-lined 
both sidea of the road through which we were to advance, and in 
front of them were ranged Panthay officers of all gradee and 
in full uniform. Our appearance, ae we filed through this martial 
gathering, must have been ae novel to the Panthays, hy reason of 
its nnaffeoted simplicity, aa their display mmed out of order to us, 
on account of ite extent and comparative magnificenca. 

The reception was, undoubtedly flattering and courteons to 
cxcess, and aa such produced feelings of gratification in thorn who 
had come almorrt as strangere to an unknown and unreoognized 
Government, and who, after several monthe of obelrudion and 
rrnnoyans, suddenly found themeelves amongst powerful friends 
and r e i d  to the position of well-fsvonred gueeb. 

\Ye reached Mandalay, on onr raturn, on the 20th September 



a f t e r  a n  absence of more than  nine months, dur ing  which, them 
-and back, our journey had not  extended over a dk tance  of, perhaps, 
more than 1000 mila. 

Sir ARTHUB P m w ~  eaid there could be no doubt that the governments of 
both China and Burma were opposed to the paeaage of Europeans from one 
country to the other, but the chief oppition came from the Chinese mer- 
chants aettled in Burma and Yunnan, who were afraid of their cornmemid 
monopoly being destroyed. Major Sladen would shortly return to that 
country, and from the anm88 which l~ad hitherto nttended his exertions, i t  
might be confidently expected that he would overcome this oppition, as ho 
h d  the other ditlicultiee with which he had had to contend. 

Sir J o m  B O W B ~ O  said it had been hie duty, when he represented the com- 
mercial interests of England in the East, to endeavour to obtain snch information 
as van accessible with reference to the communications between Burma and 
the Western Provinces of China He ex enaed great ditliculty in doing m, 
the exiating monopolies being o p p  to c i n q u i r y  and f m  trade. He there- 
fore desired to know if Mnjor laden had been able to obtain any reliable 
atatietics with respect to the ancient, the preaent, and the prospective trade 
between the two adjacent regions. There conld be no doubt that the capa- 
bilitiea of the districts were almost boundleea When he represented Her 
Majesty at the Court of Siam-thanke to the good sense of the king-the 
reatrictione to trade wem removed, and the consequence had been, that 
although when he first visited the country there were only two s h i p  in the 
port engaged in fomign trade, at  this moment there were upwards of two 
hundred. He did not notice in the paper any reference to the remarkable 
but little known t r i h  of China who represent the ancient civilization, ancl 
had never becn subdued by the Tartam,-the Miaoutca ,Once or twice he had 
had opportunities of talking with some of them people, and found them 
exceedingly original and rude, but still with that element which mas the 
,muudwork of civilization-the desire to get money. This was certainly a 
spirit mong Oriental races which ought to be turned to goad account. 

General Fmar said good effects had slrendy multed from the expedition 
nuder Major Gladen. The Government had entered into a contract with an 
Irrawaddy con1 pan y for stcam communication weekly with Mandalay and once 
a month aa far as Bhamo. I t  was stipulated that the steamem might bring 
down a certain number of immi ta every month. The great want of 
British Buma was populnlion, an%? waa hoped that the Shans and even 
the gRchyens would he tenlpted to came down and eettle in British temtoriea, 
where there waa a great deal of waste land 

Colonel H. YULE wished to know if Major Sladen had collected any iaforma- 
tion about the courses of the great rivers, snch an the eastern branch of the 
Irrnwnddy nnd the ShwBlee, which the Roman Catholic Vicar-Apcetolic of 
Eastern Thibet had stated to come down from Thibet. l 'he Salween and the 
Cambodia were also rivers about which information was very much required. 

Major BUDEN mid he made inquiries .in all directions, and Ca bin 
Williams, the aurveying oficer with tbe expadition, w particularly o2ered 
to find out ns much as possible regarding the a o u m  of the rivers and their 
direction, but no information could be obtained. He did not believe it 
m i b l e  to discover anything about the rivers unless they were actndly 
visited. 'l'he Shwdee is only an d u e n t  of the Irrawaddy, and the inqnirim 
he m d e  led him to believe that its Bourcee are not cery far north of Momein. 
'l'be Ta ing had itR source0 at  a place called Koeyoon, not 30 milea from 
where t i e  expedition atopped. Colonel Yule, in the book which ho p u b l i d  
several yean ago, estimated the trade from China a t  half a million; but as 
all tho gold a d  in Bnma, and all the silk--rind the commonest people 
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there wear silk--arm8 from China, he (Major Sladen) #'id not think half a 
million at  all represented tile value of the tlrrde. He did uot for one moment 
doubt that, if the route could be thrown open, the trade would anlount to 
many millions in a very short time. 

Colonel YULE: Were you able to ascertain fiam what part of China the 
silk came? 

Major SLADEN said he had made specin1 inquiries into this matter. No . silk was grown in the vicinity of Momein, yet the people were able to supply 
the e x m t i o n  with ae nluch as ever they wished for. He could not, 
without reference to his notes, tell the names of the special silt-producing 
districts 

Colonel YULE snid, if the silk which wvaa imported into Mandaky did come, 
as he wae rather inclined to think it did, from some remote part of the 
interior of China, that would add considerably to the importance of.pene- 
t~rrting to Yunnau. 

Major SLADEN said the great tmle in silk a l o ~ ~ g  the route taken 1)y the 
expedition did not now exist. All the silk at  present used in Burma wap 
brought by ees from Calcutta or elsewhere. 

Mr. COOPER said, when in 1868 he was travelling westward from Bathang, 
he stnick the banks of the Lan-taang-Kiang (the herd-waters of the Cam- 
bodia), and followed it  down for 200 miles. From Bathang to Yunnan it  was 
narrow and broken up by rapids, and altogether unnavigable. The silk 
formerly sent from Yunnan into Burma was the pmdnco of the celebrated 
silk district of the province of Sze-choen. ?'he particular district waa called 
Kiating-foo. Very little of this silk found its way to thc eastern p r t s  of 
China, ae it  was not 80 good w the silks of other rarta of the country, nor so 
g o d  as the Japanese silks. 'l'be tmde between Yunnan and Burma had been 
undoubtedly very great, and wvas carried on as late as twenty years ago. The 
Mahommedan rebellion put a sto to it, for the Mahommedrns carried fire 
and sword throngh the provinces, !estmying a greater part of the populatiou, 
and with the population of co~lrse the trade. When the conntr became 
more settled, no doubt a large trade would spring up;  but he beceved the 
bulk of that trade would be the importation of piecc-gds from Rangoon, 
taken along the Irrawaddy to Bhamo, and thence overland into Tunuaa He 
met some Miaoutze in Sze-chuen, and they informed him that they were 
natives of the province of Qiekhow, one of the muth-western mvinces of 
Chinabaderingon Yl~nnro. There might be indepqndent clan. inpabiting the 
fastnesses of the mountains, but an a rule they hnd been conquered. A proof 
of this might be found in the prophecy which existed in China with regard 
to the four wars-the Miaoutze war, the Maliornrnedan war, the Eastern l l i b e t  
war, and the European or '' foreign-devil" war. The inhabitants of Eastern 
Thibet bad been con nered, according to the prophecy ; the Miaoutze had been 
conquered, and o $d the Mahommednns ; nod the expulsion of the E u r o p n s  
wee still to come. Tl~ia prophecy showed that the Chinese themeelves 
regarded the Miaoutze as conquered people. In the north-east of Asiam there 
is a tribe called Khamtis, which resemble the Shans; but the Singpoa nre 
totally distinct from the Shans and Khamtis, speaking a different Luggage, 
and beinq more barbarous. 

A MEMEEB asked if the Y i u t z e  had any peculiar language. 
Mr. COOPER said he only met them on the route from Chinri to Esetcrn 

Thibet, and had not much opportunity of studying their language ; but the 
language was distinct from the Chineae, and when conversing with them he 
bed to employ interpreters. . . 

Sir JOHN BOWBINQ said the Mandarins had informed him that they had 
been unable to subdue the Yiaont7~. 

Sir D o x m  McLEOD, ~vith refererice to Captain IIamurt'a papcr, said t l~nt  
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l<ooloo, which posesses an almoet European climate, produces the best opium 
that is grown in the Punjaub, and has a h  been found exceedingly well 
adapted to the of tea. The route through it, which Captain Harcourt 
had described, is tlre best route from Northern Hindostan into Thibet, and 
maintains its supriority, notwithstanding the efforta which have been made 
to establish a route through the valley of the Sutlej at a heavy at. l'he 
Trans-Himalayan regions, which are at present so inacmmible to us, are 
pretty freely traversed by the people of Lilhoul and the Klingra Himalayas; 
and these thii much less of a jonrey to the capital of Thibt ,  than of coming 
down to Lahore. The question of penetrating into the regions of Thibetan 
Tartary is one of growing interest; and he believed that any efforts which 
might be made to penetrate by one route will ultimately lead to the opening 
up of others. 

The PRESIDENT, in returning the thanks of the Society to Major Sladen and 
Captail1 Hamurt  for their respective papers, said they were of great interest, 
not only geopphically but economically, for they both referred to trade-mum. 
l'hrough the provinces to which Captain Harconrt had referred, most probably 
the filture trade-route into Central Asia would run; while the route from 
Bhamo to Momein would afford a means of communication with Chins. The 
resuscitation of the trade along the latter route, however, would hardly be a 
proximate affrrir, for all the late official accounts from Chine represented the 
condition of Y u ~ a n  as becoming daily more snd more disorganized. Villages 
wer? in a r m  against villages, and there was scarcely any possibili 
ping fmm one tom to another. The very l u t  communicatiow, in72:  
sent from Talifoo took five months to m h  Hankow, whibt under ordinary 
circumstances, a month would have sufficed. When the n o m l  condition of 
society was resumed, however, no doubt trade would revive. 

Extra-ikmiona2 Meeting, MrmJay, July loth, 1871. 

MAJOR-GESEBAL SIR HEXRY C. RAWLINSOJS, KGB., PaFsl~~sr,  
i n  t h e  Chair. 

ELECTIOSB.--Sir William Gemge Anderaon, K.C.B. ; George Toutnay 
Bidduiph, Eeq. ; J. H. L. Doum, Eaq., M.D. ; Witliam ERid, Eaq., C.E. ; 
William Goodwin, Eaq. ; George Johneon, Eaq., M.D. ; the Right Eon. 
the Xu2 of Pemlroke and Montgomey; A. H. Besd, Esp.; William 
G q e  w, Eel. 

ACCESSIONS TO THE LIBRARY FsOJI JUNE 2 6 ~ ~  TO JULY ~TH.- 
' Reisen i n  &t-Afrika' By Baron C. C. von d e r  Decken. Vol. 
I I. Yurchued. ' Geological Survey of Canada, from 1866 to 1869.' 
13y A. R. C. Selwjn. Montreal, 1870. Presented. ' Wilhelrn 
1Iaidinger.' By M. A. Becker. Wien, 1871. Presented. 'Voyages 
dans la Bmse e t  l a  Haute Egypte.' 1809. By V. h n o n .  Donor 
A d m i d  Sir W. Hall. 'Florida ; its Climate, $c! New York, 1870. 
Donor S. M. 1Iolmes. Euq. ' Astronomical and Meteorological Ob- 
servations, 1'. 8. Kaval ObRervatory, i n  1868.' Washington, 1871. 
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Donor Commodore B. F. Sands. The Industrial Progresll of Kew 
South Wales.' Sydney, 1871. Donor Charles Cooper, Esq. 

ACCESSIOXS TO THE MAP-ROOM SISCE THE LAST MELTING OF JUNE 
2 6 ~ ~ - ' A t l a s  e Relatorio concernente a Exploraqiio do Rio 
d e  S. Francisco, desde a cachoeira da Pirap6ra at6 ao Oceano 
Atlantico, levantado por ordem do governo de S. M. I. Dom 
Pedro 11. Pelo Engenheiro Civil, Henrique Guilherme Fernando 
Halfeld, em 1852, 1853, e 1854. Riode Janeiro, 1860.'-' Atlas do 
Imperio do Brazil comprehendendo as respectivas divisides, admi- 
niatrativas, ecclesiasticaa, eleitoraes, e judiciaria dedicado a sua 
Magestade o Imperador o Senhor D. Pedro II., destinado ti Instruc$tlo 
Publica no Imperio com especialidade L doe Alumnos do Imperial 
Collegio de Pedro II., organisado por Candido Mendes de Almeida. 
Rio de Janeiro, 1868.'-' Trabalhos Hydrographic08 ao Norte do 
w i l  dirigidos pelo Capitao de Fragata d' A. S. I. JOG da Costa 
Azevedo. Primeiros traqos geraes da carta particular do Rio 
Amazonas no curso Brazileiro Levantada pelo 8' Joiio Soares. 
Pinto Capitao-Tenento d' A. N. I. Coadjuvado de Belem a Teffs' 
pel0 Sr Vincenta Pereira Dias, Primeiro-Tenante do Corpo D'En- 
genheiros nos annos rlo 1862, a 1864.' 

This extra-Sessional Xeeting having been called together by the 
Council in order to give His Majesty the Emperor of Brazil, who 
is one of the IIonorary Members, an opportunity of attending a 
Meeting of the Society, the PRESIDENT opened the businessby 
saying, tht  the Fellows of the Society were always glad to 
welcome any of their Hoxlorary Members \vho might attend their 
evening meetinga; but they were especially proud of an occasion 
like the present, when they were honoured by the presence of 
one whose connexion with the Society was owing not so much to 
his distinguished position among the sovereigns of the world, as to 
the earnestness and success with which, from congeniality of tastes 
and appreciation of the value of geographical pursuits, ho had 
availed himself of his exalted position to advcmcu the true interests 
of thie branch of science. ~ o e n u m e r a t e  the various ways in which 
the Emperor of Brazil had shown himself a truo friend of geography, 
as well by his personal encouragement and influence, as by the 
liberality of his government, would be, in fact, to give the history 
of his whole reign. There were lying on the table three splendid 
volumes: one containing in detailed sections a map of the River 
.Ban Francisco, flowing to the Atlantic betweon the provinces of 
Pernambuco and Bahia; the second, a series of maps on a large 
.scale of the g e a t  River Amazon, from the sea-coast to the Peruvian 

VOL. XV. 2 E 



366 WELCOME TO THE EMPEROR OF BRAZIL. [JULY 10.1871. 

frontier, a distance of 1900 miles ; the third, an elabomte atlas o f  
all the provinces of the Brazilian empire. All these works owed 
their origin to the liberal encouragement and support of the Brazilian 
Government, and unequalled as they were both in accuracy o f  
detail and finish of execution, they furnished a noble monument 
of an enlightened rule. It was on the presentation of these volumes, 
in 1864, that the Emperor of Brazil was elected by acclamation 
an Honorary Member of this Society. Any one who wished to 
follow the progress of South American discovery, and to acquaint 
himself with the large share which the Brazilian Government has 
had in these discoveries, had only to consult the Annivemry 
Addreas delivered by Sir Roderick Murchison in the following 
year, 1865, in which our late President dealt with that subject 
with his usual lucidity and extansivo information, bringing the 
subject down to the period at  which he wrote. The meaaures which 
had since been introduced, with a view to promote inhrcoufse. 
between the sea-coast of Brazil and the Andean provinces in the 
interior, Bolivia, Peru, and Ecuador, would, he hoped, be dwelt upon 
by some of the gentlemen who might addressthe meeting that 
evening. Those measures bore witness, not only to a most en- 
lightened policy, seeking to promote trade, and to bring neighbour- 
ing nations into amicablo relations, but they also showed that the 
~ o i e r e i ~ n  from whom they emanated was -actuated by the same 
spirit of geographical enterprise, combined with sagacious fore- 
sight, which distinguished his great ancestor, I'rince Henry the 
Navigator. His Majesty had founded in his own country a learned 
society similar to our own, called " The Geographical and H i s  
toric.1 Institute of Rio de Janeiro." He attended the meetings of 
that Booiety, aud, as he (the President) was informed, sometimes 
took part in tho discussions, so that he would understand i t  was 
not becoming fur him (the President) to do more on the preeent 
occasion than thus formally introduce His Majesty k, the meeting, 
Before concluding, he believed i t  would be gratifqing to the 
meeting if he read a letter which he had received from Sir 
Roderick Murchison, who was so deeply interested -in the pro- 
ceeding of the evening, having been President of the Society when 
His Majosty was elected an Honorary Member. 

The following letter mas then read :- 

Is MY DEAB SIB HESBT, 16, Belgrave Sqnare, loth July, 1871. 
'I1 cannot allo\v this auspicious day to pass, on which m enlightened 

a Sovereign and so u,vnnll a patron of Geographical Science as the Emperor of 
Brazil, deigs to attend this special meeting which is held in his hononr, with- 
out expressing to all our Fellows, through yourself, the sincere gratification 
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which I experience in seeing the commencement of your presidency thus 
signilized. 

" ltwas my pleasing duty, whilst I presided over the Society, to dwell on the 
obligations we a11 felt when His Majeety cordially assented to our unanimous 
desire that he should become one of our Honorary Associates. His Majesty 
hae, indeed, since afforded us the clearest proofs of the deep interest he takes 
in all our proceedings. For myself, personally, I have just resaon to be proud 
that this illustrious Sovereign paid to your old President one of his earliest 
visits on his arrival in this wuutry. Highly gratified ss I was on that occasion, 
I felt inteneely mortified that my state of'hedth would prevent my being 

nt when the Royal (feogmphical Society was specially called together to 
c u r  our Imperial Associate, and therefore I request you to read this brief 
note, expressive of my grateful feelings, to the meeting of this evening. 

"Yours sincerely, 
." RODEEICK I. MWCHIBON." 

m e  EXPEROR OF BRAZIL, addressing the meeting in French, ex- 
pressed the great interest he took in the objects cultivated by the 
Royal Geographical Society. He was an ardent admirer of English 
literature generally, and watched attentively the proceedings of that 
and other scientific bodiea. He therefore valued the opportunity 
which had been afforded him of being present at  one of tho meetings 
of the learned societies of this great metropolis; and must tender 
his thanks to the learned P r e s i d e n t s i r  Henry Rawlinson-whom 
great attainments in  Eastern subjeds, and especially in the inter- 
pretation of Assyrian and other inscriptions had always beon the 
object of his admiration. He  sympathised deeply with the illness 
of their late President-Sir Roderick Murchison-whose career he 
had so long watched, and whose servicea to science he so much 
admired. He hoped Sir Hoderick might soon recover his health, 
and come amongst them once more. 

The PRE~IDENT rose again, to ask the meethg to expreaa their 
gratification a t  the kind word8 which had been addressed to them 
by hie Majesty. They all fully appreciated the hope that he had 
expressed f0.r the return to health of Sir Roderick Murchison. I t  
WBB a great mortification to him, and a great pain to themselves, that 
he was not able to preside on that occasion. 

The following Paper WBB then read :- 

L On the Races of the Peruaian Andes, and on the Cmmunication between 
the Andes and the Atlantic. By C. R. MARKHAM, Esq., c.B., 
&ore* R.05. 

THE study of the nature and degree of the civilization attained 
by the aboriginal Americans is especially interesting, because that 
civilization appears to have been selfdeveloped. The three Ameri- 
can empires of the Yncas, the Chibchas, and the Aztecs were based 
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mpon the progress made in the arts of civilization by the t r i h  
which composed them, and on the united efforts of those tribes 'after 
they had been welded into great nations. But the tendency of 
the united empire was to obliterate all t,he special characteristics 
ef the component tribes, and to mako i t  a task of extreme difficulty 
h claseify or distinguish them. This difficulty is increased by the 
want of systgm in the early writings, from which alone we can now 
hope to derive our information. Yet i t  is only by resolving the 
American civilizations into their elements; by extracting from 
all reliable sources the namcs, localities, and characteristics of 
the component tribes; and by classifying them with as near an  
approach to accuracy as is now possible, that tho enquirer can 
obtain any knowledge of the early history of the American races, 
01 any idea of their origin. Without such classification, there is 
BO Bure foundation OQ which he can base any conclusion, and little 
to which he can apply his science for any useful purpose. 

In  a paper, which I have submitted to the Council, I have made 
.a attempt at the geographical classification of the tribes which 
eventually combined to form the empire of tho Yncas by sifting the 
authorities upon whom i t  is necessary to rely, by making a careful 
investigation touching the amount of credibility that should be 
allowed to each, and by attending closely to the conclusions derived 
%om such considerations. I have discussed these points in con- 
dderable detail, and have given support to my views by reference8 
b snthorities on each p i i t  as it a&es; but I now only propose to 
mbmit, for the consideration of this meeting, the general conclu- 
riona at which I have arrived, referring the inquirer to the paper 
itself for the critical details. 

The region inhabited by the nations which formed the empire 
of tho Yncas is a long strip of mountain and coast line, bounded on 
the east by the foreshovered plains of the Amazonian basin, on the 
westaby the Pacific Ocean, and extending north and south for 1500 . . 
miles, with an average width between t,he sea-ahore and the Ama- 
zonian forests of 300 miles. This vast tract complises every variety 
of climate, and contains within its limits the most prolific tropical 
forests, valleys with the climate of Italy, a coast region resembling 
Sind or Egypt, temperate hill-sides and plateaus, bleak aud chilling 
pasture-hds, and lofty peaks and ridges within the limit8 of 
eternal snow. In  such a country, with such a vancty of climate5 
and products, and where communicatiou is so difficult, the various 
nations appear to have gradually developed their capabilities in 
almost complete isolation, and much influenced by the circnm- 
stances which surrounded them, during a course of ages. The tribal 
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divisions of the empire of the Yncas agree well wit.h ite leading 
physical aspects. They cdnsist of six clearly-defined regions : four 
following the lines of the Cordilleras, one on the sea-coast, and the 
last in  the eastern forests. The first is included in the old king- 
dom of Quito, having its southern termination a t  the knot of Loxa 
The second reaches from the mountain mass of Loxa to the saddle 
which separates the drainage of the Huallaga and Ucayali k i n a ,  
a distance of 450 miles, and comprises the Chinche-suyu division 
The third, and most important region, is that which is drained by 
affluenta of the Ucayali ; i t  includes the home of the Imperial tribe, 
and I have, therefore, called i t  the Ynca division. The fourth com- 
prieee the basin of Lake Titicaca, and is known as the Collao. The 
fifth is the coast region, and extends along the shores of the Pacific 
from the bay of Guayaquil to the desert of Atacama,--a distance of 
I200 miles. The sixth is that portion of the dense forest-covered 
region to the eastward of the Andes, which is peopled by emigrants 
fr& the mountains. 

The J n c a  region extends from the water-partings between the 
basins a t  the Huallaga and Ucayali at  Cerro Pasco, to that between 
the basins of the Ucayali and Lake Titicaca, at the base of the famour 
Peak of Vilcaiiot%-a distance of 380 miles. It is enclosed between 
the maritime cordillera and the eastern Andes, and is entirely drained 
by the d u e n t s  of the Ucayali, except at  one point, where i t  extends 
over the coest watershed. Every variety of climate is met with in 
this mountain region. Here Nature has worked on her grandest and 
most imposing scale. The scenery is glorious ; the product0 of every 
zone are collected on one mountain-side ; but the difficulties in the 
way of advancing civilization, caused by the mighty obstacles of 
Nature, are such as to tax man's ingenuity to the utmost Humboldt 
has well observed, that '' when euterprising races inhabit a land 
where the form of the ground presents to them difficulties on a grand 
scale, which they may conquer and overcome, the conte~t with Nature 
becomes a means of increasing their strength and power, as well as 
their courage." A coilntry like this was well adapted for the cradle 
of an imperial race. I t  was inhabited hy six aboriginal nations,- 
the ~ n c i ,  Canas, Quichuae, Chanrm, ~uancas ,  and ~ucanas .  

These nations were closely allied, and seem to have had a common 
origin. Inhabiting regions alike in all respects, their development 
depended on the same causes, and they had to encounter the m e  
difficulties in their firet advances towards civilization. I n  the pre- 
historic times there were, doubtless, many struggles for supremacy 
and leaderehip, until finally the Ynca nation achieved undisputed 
Bway. The Ynca country, as defined by Garcilasso, was bounded on 
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the west by the precipitous gorge of the Apurimac, and on the east 
by the Paucartambo river. North and south it extended along the 
valley of the Vilcamap, which passed through ita centre. It thus 
consisted of a rich and fertile centrd valley, enjoying an Italian 
climate, and yielding corn and fruit in abundanco, and a mountainons 
tract on either side, with pastures and rugged heights. Cuux, is on 
the westmn highland, between the central valley and the Apurimac. 
This district is about 70 miles by 60 in extent. ' 

The proper name for the people of this tract is Ynca All the 
heads of families were called Yncae, and i t  was not until later times 
that the name was assumed a~ the special title of the royal family. 
Even then the headmen of this original cradle of the imperial race 
retained the name of Yncas, but it was pretended that the title bad 
been conferred upon them as a great favour. The universal tradition 
among the people was that the Yncas first appeared nearly i n  the 
centre of the home district. Thm, as far as tradition can pierce 
into the past, their civilization was altogether of indigenous origin 
and growth. The general belief, both of rulers and people, was that 
the first Ynca was of native and local origin, and they had n&ow- 
ledge of the appearance of any strangers more civilized then them- 
selves. A contrary belief, that the Yncas came from Lake Titicaca, 
rests upon a story alleged by Garcilask to have been told him when 
he was a child, and on a similar version, received, possibly from the 
same source, by Zarato and Acosta. As against the united testimony 
of every other authority, this Titicaca  tory must be rejected as un- 
worthy of credence. 

We thus come to the consideration of a people which had been 
established from pre-historic times in the districts round Cuzco, a d  
had gradually developed an indigenous power and civilization until 
it commenced a career of conquest, and its dominions assumed im- 
perial proportions. It is not the object of my paper to discuss the  
various interebting points relating to Ynca civilization ; excepting r#, 

far as some of them will m i s t  us to eliminate Ynca elements in the  
history of other tribes, and so to attain correct notions of their original 
condition. With that end, however, I have considered the nat- 
of the religious belief, of some of the customs, and of the 1angu;llage of 
the Yncas, as well as the character of their architecture, and the pro- 
gressive stagea of their advance in the art of building. 

These points reqililVe more time for their discussion than it ie 
possible to devote to them on the present occaeion ; and it would be 
nselese to refer to such conclusions as are likely to be disputed, 
without quoting the authoritiea on which they are based. It will 
be sufficient here to my, that the fix nations of this central b n d m  
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region appear to have worked out their advanma in civilization by 
claparate roads, until increasing population brought them in contact 
with each other, when a struggle for supremacy ended in the mastery 
of the fittest-the Yncee. Being closely-allied branches of one 
family, speaking dialects of one language, they were soon welded 
together ; and such people were wre, in the course of time, to over- 
-come more di~tant tribea living in regions less favoured by Nature. 

South of the Ynca region is that of the Collao, forming the basin 
-of Lake Titicaca, which is about 300 miles long by about 150. I t  
is bounded east and west by the mighty chains of the Andes and 
the coast cordillera, with the aaddle of Vilcaiiota connecting the two 

-  ang gee as i t .  northern boundary, and with all the drainage from 
them surrounding mountains flowing into the great lake., The 
region thue enclosed averages 12,000 feet above the level of the sea, a 
hilly and broken plateau where no corn (save quinoa) will grow, and 
only yielding edible roots and coarse pasture for llamae and alpacw- 
a bleak and treelees aeries of unproductive plains and uplands. Such 
.a country, differing so widely from the Ynca region, was not adapted 
for the development of indigenone civilization ; and before the Ynca 
conquest i t  w& inhabited by the rudest and most eavage tribes in 
the Andes. Without timber, without corn, they dwelt in stone 
hub, tended their flocks, raised crops of omr and p a p ,  and engaged 
in inoeseent feu& They were brave and warlike, but their only 
- a m  were alings and bdae, and they sdered much in encounters 
with the civilized soldiem of the Ynoas. Their language waa a q d e  
dialeot of the Ynca or Quichua, containing a most imperfect aystem 
.of numemtion, few words to exprese abstract ideaa, raid none for 
many things which are indiepensable in the first beginnings of 
-civilized life. The Collao must have been conquered by the Yncas 
in very remots times, and they conferred incalculable benefits on 
the inhabitants by teaching them a cultivated language and the arts 

.of civilized life. The aboriginal tribes of the Collao were the 
Co lh ,  Lupecas, Pacajes, Carangas, Quillacae, Urus, and Collahuayas. 
I have d i s c 4  at some length, in my paper, the evidences of Ynca 
influence on the language and habits of these tribes, and have thus 

.endeavoured, by separating all Ynca elements, to obtain a correct 
notion of their aboriginal condition My final conclusion is, €hat no 
grounds exist for believing that they were ever anything more than 
.a  race of barbarous uncultured shepherds before they came under 
the hnmanizing influence of their conquerors, and that there never 

.existed any form of civilization in the basin of Lake Titicaca other 
,than that introduced by the Pncaa. 

The tribes of the Ch incb~uyo  and Quito regions are also treated 



373 RACES OF THE PERUVIAN ANDES, ETC. [JULY 10,1871- 

of in my paper : all available information respecting their origin& 
condition haa been collected together, and the eiimination of Ynca 
elements has been attempted; but space will not admit of my  
dwelling on these pointa, and I pass on to the interesting tribes of- 
the xeruvian coast. 

The numerous valleys on the Peruvian coast, separated by sandy 
deserts of varying width, only required careful irrigation to render 
them capable of sustaining a large population. In  these valleys we 
meet with a race of people who had made considerable advances im 
civilization, but who are quite distinct from the people of the Andes. 
They appear to have formed eeparate communities in the different 
valleys, each under a chief more or lesa independent. The moat 
civilized and powerful was the Chimu, who ruled over tho valley 
where the city of Tmxillo now stands. The subjects of this prince 
were civilized, and his vast palaces, near the sea-shore, now form. 
extensive ruins. The uystem of irrigation of the Chimu Indiana 
was most efficient, and they had made comiderable advances in the 
a r k  But the Ynca conquest had almost obliterated the names and 
traditions of these coast tribes, even before the arrival of the 
Gpaniards, and nearly all the uames of places belong to the Quichua 
language. The fragments of the coast languages that have been 
preserved provo that the people were wholly unconneoted with the 
Yncae and other moun'hineers. Their languages are entirely distinct, 
both aa regards vocabulary and grammatical construction. 

T@i difference of language proves that the coast Indians did n d ,  
like their conquerors the Yncas, descend from the region of the 
Andes into the waim valleys. I have given detailed reasons, in my 
paper, for thinking that they were not the aboriginal inhabitants of 
the coat. Two alternatives remain. They either came from the 
north, and were offshoots from the gold workers and lapidaria of 
the Quito sea-board, or they arrived from beyond sea. We can 
form no opinion on the former possibility without a comparison with 
the languages of the northern tribes. There remains the other sug- 
geation, that they arrived from across the Pacific Ooeon; and the. 
Indians of Lambayeque gave a full account to the Spanish conquerors 
of the arrival of their ancestors in a large fleet, with a green stone 
idol. The coast Indiana have now almost entirely disappeared. 
Their languages are disappearing, the most important have c e a d  
to be spoken ; but their civilization is atteeted by eeveral old writers, 
and is illustrated by rninsand by many works of a r t  They are the 
most mysterions as r e g a d  their origin, and in that respect the moat 
interesting of all the tribes which formed the gwet empire of the 
Ynoas. 
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I t  mill be seen that these numerous tribes resolve themselves into 
two primary divisions, distin y i shed  by a complete difference of 
language, sufficient to establish an entirely separate origin. These' 
are the people of the four Andean regions, and the tribes of the  
coast. Their languages, when carefully studied, give us an insight 
into the original condition of the different tribes, and, with tho aid 
of evidence collected from the earliest writers, we are thus enabled 
to resolve the great Ynca empire into its elements, and to classify 
its component parts. 

It remains to notice the sixth division of the empire of the Yncas, 
which embraced a portion of the vast Amazonian basin. I t  was a 
part of the wise and enlightened policy of the Yncas to send 
colonies from the Andes into the great forests to the eastward, in  
order bhat there might be an interchange of products between the 
emigrants and their f r ienb at  home, and a consequent increase to 
their material comfort and well being. Great warlike expeditions 
were also despatched into those interminable forests. One of thew, 
described by Garcilaeso, is certainly historical. The Ynca Ynpsnqui, 
about a century and a half before the Spanish conquest, sent a large 
army in  a flotilla down the rivers Amaru-map and Beui, and 
established an Ynca colony in the province of the Moxos or Muus. 
Some of the tribes conquered by the Yncas, also, unable to endure 
a life of subjection, fled from their mountain homes into the 
eastern forests; ae in the caae of the Chances, who emigrated from 
the lofty plateaux near Guamanga into the valley of the Huallaga. 
These several causes led to the establishment of many colonies from 
the Andes in  the basin of the Amazona; and Velasca enumerates 
a number of important tribes, especially on the Ucayali and upper 
Amazon, as having been of Ynca origin. 

Thus the tribes of the Ynca empire moved down the slopea 
of the eastern Andes, and penetrated down some of the affluents of 
the Amazons. Here they encountered the tribea of the great Tupi 
family, and the limits where one race begins and the other ends 
cannot now be exactly traced. The subsequent disintegration of 
the nations in the Amazonian basin has obliterated old landmarks, 
and led to the disappearance and change of names and languages ; 
MI that i t  is no longer possible to identify the descendants of the 
Andean emigrants. 

The Yncae understood the inexhaustible wealth of the eastern 
forests, and the value of the rivers ae a meam of communication ; 
and the wise measures they adopted secured all the benefits that 
their resources rendered poaaible from those rich and prolifio I-egiom. 
The mighty Andes, with their snow-capped peaks, the thousand 
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rivers ieeuing from their sides, and the teeming forests remain 
the ssme for ever. But great changes h a w  come over their in- 
&bitants since those early efforts were made. The imperial Ynoas 
have passed away; and, though strange vicissitudes and terrible 
calamities have pressed upon their descendants, there they still are, 
peopling the plateaux and slopes of the Andes, and, in these days, 
looking more than ever to the eastern forests and the mighty rivm 
for an interchange of products ; and above all for the readiest means 
af communication with the outer world. 

The Yncas did not dream that the rivers daahing down from their 
mountaim into the dark forests of Anti-sup, led to an ocean whence 
the arts and products of the whole world might be brought to their 
doors. Their descendants have dreamt this through many yeam, 
and now the dream is about to become a reality. The people of 
Peru, of Bolivia, and of Ecuador, see, in the mighty Amazon and 
her tributaries, a means of saving the ruinous land-carriage to the  
Pacific coat,  and of turning Cape Horn by a flank march. The  
way i~ no longer through interminable forests, where no help can 
be found nor hoped for. Now a civilized empire extends over 
all tho mouthe and lower courses of tho rivers flowing from the 
land of the Yncaa ; and the enlightened policy of Brazil now do- 
more than help,-it talres the lead in opening the way from the  
Andes to the Atlantic, and from the Atlantic to the Andes, for 
the  commerce of the world. The efforts of the last twenty years, 
and those now being made, while opening these great fluvial high- 
ways, and thns cementing the friendship and increasing the wealth 
of the riverine nations, will also have the effect of solving the 
most interesting questiom i n  South American geography. They 
will have a momentow influence on the future of the ram 
which formed the empire of the Tncae; and no time can be more 
anspicioua than the present for a survey of the progress of the 
great work of exploration in the basin of the Amazons. 

Few enterprises are more romantic than those of the first ex- 
plorers of the mighty Amazons: the descent of the river by 
.Orellana, the hearbstirring tale of the pirate Aguirre's cruise, the 
exploring voyage of Pedro de Texeira, the narrative of AcuGa, 
the work of Condamine, and the labours of the miseionaries. Yet 
thirty years ago less was known of the region through which the 
upper courses of the principal rivers flow, that rise in the Andea, 
than in the time of the Yncas. Since then the steady efforta of tho 
Braziliau Government, with some aeaiatance from Pern, and more 
rocsntly from Bolivia, have done much to completo those ex- 
ploretiona which are destined, in  futun? years, to Icad to such 
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momentous remlte. In  October, 1851, as is well known, the 
Treaty was signed between B m i l  and Pern to promote the navi- 
gation of the Amazons. Ireneo de Souza received his privileges 
in 1852, and by the year 1857 the Brazilian Company had eight 
steamers running from the mouth of the Amazon to h'auta in Peru, 
with periodical service up the principal sffluents ; while in 1867 a 
noble and generous Imperial Decree opened the rivers to the flags 
of all nations. The example of Brazil haa led to attempts at  
emulation among the Spanish republics of the Andes, and, in Peru 
especially, several exploring expeditions in the valleys of the 
Huallaga, the Ucaydi, and the Beni, have been undertaken, with 
good m u l t s  in recent years by Nyestrom, Maldonado, Raymondi, 
and more recently by a party led by Admiral Tucker of the 
I'ernvian navy. Thus the whole course of the Ucayali, that 
etream which drains the Ynca region, and its main feeders, has 
now been explored to within 360 miles of Lima. The Huallaga 
and Maraiion are also well known. But the Beni, which drains 
the rich foresbcovered hills and plains to the eastward of Cuzco, 
and those in part of Bolivia, is still little known; while its ex- 
ploration will result in  the opening up of one of the richegt 
countries in the world-the vnoufaiias of Cuzco, of Caravaya, of 
Pelechuco, and of Apolobamba For years the course of the 
Amaru-mayu, or "serpent river," flowing east from Cuzco and 
draining the slopes of the eastern Andes in that latitude, waa the 
most interesting and the most eagerly discussed geographical pro- 
blem connected with Peru; I t  is true that the old Ynca Garcilasso 
had told us, nearly 300 years ago, that it flowed into the country 
of the Moxos, and was, therefore, a tributary of the Beni. Yet 
modem geographers chose to assume that the Amaru-map, or 
Nadre de Dios, was a main source of the River Purus, and, guided 
by these authorities, I was fully under the impression that I wae 
exploring the sources of the Purus, when I penetrated to the 
Nadre do Dios in 1853, and down the valley of Sandia in 1860. 
I n  1865, however, Mr. Chandless made that thorough exploration 
of the Purus, by which he nobly earned the Gold Medal of this 
Society, and proved that the Purus did not reach to the Andes, and 
that, consequently, the Madre de Dios was not one of its tribn- 
taries. He then expressed an opinion that the Madre de Dios was 
one of the sources of the Beni, but we had all forgotten that 
Garcilasso de la Vega had stated this as e fact 260 years before. 
Afterwards, in 1867, we received intelligence that an enterprising 
Peruvian, named Faustino Maldonado, had actually solved the 
problem, and confirmed the accuracy of the old Ynca chronioler, 
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though at the cost of his life. He embarked in  a canoe on the  
JIadre de Dios, and was drowned in a rapid; but his sm'viving 
comrades continued the voyage and entered the p e a t  River Madeira, 
just as the Yncas had done four centuries earlier. If we had read 
our Garcilassos more carefully, and had relied upon the Yncs'e 
accuracy, we should never havo been led into these erroneous 
geographical guesses; and we must all now rejoice that i t  was 
reserved for one of the Ynca's countrymen to set us right, though 
at the cost of his life. 

But these courageous attempts to explore the headwaters of the 
W c i r a  will not lead to p r d i c a l  results, unless the question of 
t~irning its rapids, and making the lower part of its course navi- 
gable, is grappled with and overcome. The Government of that 
great South American empire, which has now for many years made 
resolute and sucoessful efforta to develop the resources and foster 
the trade of the Amazon valley, may well be trusted to continue 
t.hia good work ; and the ~razi l ians  -have already caused an elabo- 
rate survey, by M. Keller, to be made of the Madeira rapids.. Mean- 
while the Bolivian Navigation Company has just sent out a small 
steamer, the E z p M o r ,  to act as a scout for an expedition about to 
sail from New York. She is to make the transit of the Madeira 
Rapids without being taken to pieces, by being rolled overland. 
She will then completa the exploration of all the chief affluenta of 
the Madeira, including the Beni ; will probably penetrate to within 
a hundred miles of Cuzco, the ancient capital of the Yncaa; and 
will thue realize the dreams which have been indulged in, for 
many years, by some of the more enthusiastic inhabitants of that 
grand old city. Colonel Church, the Manager of the Bolivian 
h'avigation Company, has been working indefatigably to complete 
the preparations for thia important expedition, and for the con- 
strnction of a railway round the Madeira Rapids ; to which & true 
geographers must heartily wish success. While showing the way 
to the traders of Peru and Rolivia, the Company will be the means 
of promoting geographical exploration, and of completing our 

Madeira Rapids. (18.) 
Height of falls 26'4 to 0'98 feet Broken water 5000 to 328 feet 
Total height 27% feet. Total broken water 64,505 feet 
Length of river in p u t  containing rapid 229.38 mila 

12-20 miles of broken +ate?. 
~ i f f k m e  betwcen'ior water cmd'kooda, 10 to 23 feet. 
Almdy there are 4 stamen below the rapida 
Railway round the rapids (projected) 168 miles. 
Above the rapids, 2 steamers of 150 tons building (to come out in pi-). 
3000 milea of mignblc rivers a b ~ e  the rapids. 
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knowledge of a very important but hitherto little known part of 
South America. 

Commerce is already treading close upon tho hwls of discovery ; 
and Peruvian bark, hitherto shipped exclusively from ports of the 
Pacific, is now beginning to find its way to England, by the Amazon 
and Para. Seiior Rada, and hie young wife, were the first Boli- 
vians to attempt thi~ route, and their success, in 1868, has led others 
to follow in their wake. The brave enterprise of the Seiiora Hada 
reminds us that, if the mighty river is not entitled to the name of 
Amazons because the female warriors of o r e h u a  are apocryphal, 
i t  yet may well have a name which will serve m a memorial of 
female heroim ; for in no other region have the adventures of 
ladies been more wonderful, and in none has their endurance and 
courage been more signally displayed. There is nothing in romance 
to be compared with the tale of Inez de Atienza, and her voyage 
down the Mamiion. Madame Godin, after all her companiom had 
died of fatigue, pushed bravely on in her brother's boots, during. 
nine d a p  of wretchedness and nights of h o m r  ; until she reached 
a mission village of the Amazons, and effected her object-a jlinction 
with her husband. Finally, the young Seiiora Rada has been the 
pioneer of trade between Bolivia and England, by way of the great 
Brazilian river. If that river had a doubtful title to ita name 
in the firat instance. the heroic doede of these brave ladies have 
amuedly made i t  most appropriate now, using the word in ite 
beat and most respectful seme. 

Time will not permit that I should even touch upon other under- 
takings connected with the exploration of the Amazou~ and its 
tributaries, such as that of the Yavari, by the recent Boundary Com- 
miasion, and others. I n  all these enterprises the Brazilian Govern- 
ment has taken the lead, and has shown an enlightened apprecia- 
tion of the boundless capabilities of that p t  basin of the Amazons 
which Providence has bleased so wonderfully, and for which a 
bright future must surely be in store. The mind is almost bewil- 
dered in the endeavour to grasp within its compass a due conception 
of the stupendom proportions of that grand river, which flows so 
majestically through the most fertile of soils, and receives tribu- 
taries whose sources are thousands of miles distant from each 
other on either side. One naturally flies from the tension of 
intellect consequent on the study of its physical features, to dwell 
with pleaauro on the picture of the great future which m u ~ t  be in 
store for the broad basin of the Amazone, when a constant flow of 
commerce will add fkesh interest to its ceaseless tide. h'othing 
can be more likely to conduce to this consummation, than the 
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thorough examination of those splendid navigable rivers w h i c h  
form its chief affluents, and some of t h e  more important  of w h i c h  
are still  8o l i t t le known to geographem. I n  n o  other  part  of t h e  
world ia there a grander field for geographical discovery and 
research. I n  n o  other part  wil l  the labours of the  explorer be 
more richly repaid. I may venture to add, tha t  i n  n o  other count ry  
has  a more enlightened and liberal spirit been fostered a n d  encou- 
raged by  a Government than  i n  t h a t  great  Brazilian empire, t h e  
ruler of which is himself a geographer. W e  al l  hope tha t  His 
Majesty may long be  spared, and that  it will  b e  hie h igh  destiny 
to enrich h i s  own subjects b y  opening a way  to the  Atlantic f o r  
those Andean races, who a r e  t h e  descendants of t h e  tribes which 
formed t h e  empire of t h e  Yncaa. 

T h e  original and more detailed memoir of Mr. Markham will be 
published, entire, with Map, in t h e  Journal,' 'Fol. xli. 

captain SHERARD USBORN, after referring to a residence of some years on 
the eawtern coast of South America, in what he called his " salad daye," with 
Mr. Markbam, bore testimony to that gentleman's zeal and enthusiasm in 
the cause of South American discovery, and said that the man who had 
carried the Cinchona plant from the western to the enstern hemis here h l  
done enough to make himself a name in the world. i n  looking at  t i e  map of 
South America he was struck by the sublime, yet simple, physical featurnr 
which the continent of South America represented. To lightly appreciate this 
vast continent, a person must imagine himself in the home of the ancient 
Imperial race to whom Mr. Markham alluded, on the plateaux of that gigantic 
range whose culminating pointa rose twenty thousand feet above the sea, and 
which rose on both sides almost like a wall-that range running four thousand 
miles from north to south, from Tierm del Fuego to 10 degrees north of the 
equator. There, from the heights on which rested the great lake of l'iticaca, 
was spread out beneath them, and looking eastward, a vast continent in the 
form of a triangle, comprieing all the lands between the Andes and the 
Atlantic Ocean. lte area was twice the area of all Europe. In its centrc, 
and facing you, m e  a great irregular wedge-shaped block of land, the point 
towards you ; that was the table-land of Brazil, entimated to be in iteelf of 
twice the extent of Russia in Europe. That wedge-shaped block eeparnted 
tropical Americn from temperate and southern America. The northern plains 
were watered by the Amazon and the Orinoco, md those plains were cal- 
culated by Pmfeesor Mahlmann of Berlin, in Prince Adalbert's voyage, to 
bo twelve timea the area of Germany. The great plaine to the south were 
watered by the h Plnh, the Parana, and the Paraguay. Such were some of 
the and physical features of South America. The mngnificent plain to the 
nortfwm denibed by a German phi,hopher .a an ocean of forest," extending 
from almost the top of the eastern crest of the Andea to the shoren of the Atlantic. 
The rivers were manifestly intended by Providence, hereafter, as a means of 
intercommunication over the whole of that vast continent. Mr. Markham had 
pointed out what was being accomplished in tbia direction. Gradually and 
slowly communication wae being opened up from the mouths of the Orinw 
down to the moi~ths of the h Ylata The promotion of thew objects offed 
an unlimited field for a future generation of geographers. He wm aura thc 
enlightened potentate who had h o n d  them with his presence would do all 
in his power to foster and to encourage a spirit of geographical discovery, not 
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only for the intemts of his own vast empire, but for the benefit of the worlcl 
a t  large. He had only to refer to the enlightened edict of the Emperor of 
Brazil, by which the navigation of the Amazon was thrown open to all nations, 
as a proof of hie Majesty's disposition. I t  was a fortunate circumstance that 
this portion of the South American continent, which was the most progrmive, 
was also the nearest to Europe. Already forty thousand Gcrmans were wttled 
in the high lands in the southern portion of Brazil. There wsll mom there for 
the redundant populations of Europe, to be filled up, not perhaps in our own 
time, but in our children's time. He had recently turned his attention to the 
industrial and commercial prosperity of Brazil, and he was astonished, not 
having touched the subject for many yeare, to observe the marked progress that 
had been made. He might remark that a line d r a m  from Lisbon to Cape San 
Roque, in Brazil, was not greater than a line from Ushant to Bew York, passing 
by Halifax. We felt quite cloee, now-a-days, to New York ; and he ssw no 
reason why, in the course of a few years, our relations with Brazil should not 
be developed to a similar extent. Looking back to the past history of that 
country, Englinhrnen might recollect with pride that it was our Haleighs, our 
Amna,  and our Drakes who brought us into communication with South 
America ; and, looking forward to the future, he could not help thinking there 
might be men, not so remarkable for their warlike temperament and their 
Con uintador spirit, who would help to promote the intercom between Brazil 
andEurope, and also the development of the whole of the South American 
continent. 

Mr. GER~TENBEB~ said, in conneotion with the introduction of the Chinchonn 
plant into India by Mr. Markham, great credit was alao doe to Earl Derby, who, 
when at the head of the India Offioeas Lord Stanley, gave every facility to thoso 
who brought the subject under his notice. Aleo, in reference to the opening 
up of the Amazon, it  was right to remember that Baron MauB, who had had 
the exclusive privilege of navigating the Amazon for forty yeam with his own 
veasels, h d  voluntarily and gratuitously given up his privilege. He might 
a h  mention, in connection with theexamination of the Purus by Mr.Chandleas, 
that by the treaty of Ildafoneo, in 1771 or 1776, the limits between Peru and 
Brazil were determined by the course of the Purus. Since then the collrse of 
the Purus had been pushed to the westward many degrees ; consequently, Peru 
had lost and Brazil had gained a large quant.ity of laud. We had never heard 
how that had been settled. Next, with reference to the communication betsen 
the Atlantic and the Andes, he was far more sanguine than Captain Sherard 
& b r n  as to the period at which it  would be realized. At the present moment, 
nothing seemed to be impossible, with the mechanical skill, the power of steam, 
and the enormous public credit, which distinguished the present century. Nor 
was he satisfied with the rospect simply of a communication between tho 
Atlantic and the slopes o r  the Andes, Any communication which stopped 
short at the Andes would not solve the requirements of the age. The task of 
the future would be to connect tho Atlantic with the Pacific, as the United 
States had done without great difficulty; and he thought the taak wnu 
feaeible, becauee in the immense chain of the Andes there waa a break in 
Ecuador which mizht be croased. I t  would be n great joy when Brazil would 
be enabled not only to go up by the water to the foot of the Andes, b& to 
connect the Atlantic coast with the Pacific coast. 

Mr. HOWABD said he could bear his testimony to the skill, energy, and 
enterprise which conducted to n successful termination the journey of Sefior 
Rada, res~ilting in the opening up of the river on the hntiera of Brazil to tllc 
traffic in Bolivian bark, specimens of which were on the table, m d  were worth 
from three to four shillings a pound. Seaor R a h  had to traverse some of the 
worst made in the world to establish himself in the foresta of Eastern Bolivia, 

t where he had to provide for the felling of the trees, varying from 120 to 150 
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feet in height. In this he was assisted by his lady, and the task, though 
difficult, was accomplished. They had to build boats, in order to tramport tile 
bales of bark, which were tied up in the skins of animals, down the River 
Beni to Pueblos. Here they had to abandon the wurae of the liver for fear 
of the aavagg, and to build c a r t .  in which they conveyed thc bark 60 miles 
across to another river to the east, called Mamor6. They then had to providc 
larger boats, and to navigate the Mamor6 until it joined the Madeirii. 
There they had the assistance of a steamboat down the Madeira, and so by 
the Amazons to Liverpool. The come of the Madeira wae full of rapids, and 
the journey down was full of peril and adventure. A second expedition wit11 
bark had just arrived, but on this occasion Seiior Rada had not accompanied it. 

Mr. SEABLE wished to add his testimony to the services which had been 
rendered by the Emperor of Brazil. Previous to the opeuing of the river in 
1867, be gave free passage to the Peruvian expedition, and he also ,pnted the 
use of the arsenal a t  Para for the construction of two steamers. They must 
also recollect the service3 he had rendered to science by tho assistance he gave 
to the expedition under Professor Agassiz, by placing a sloop of war a t  his 
disposal for the navigation of the Amazon. Mr. Markham had scarcely done 
justice to Peru. AB long ago aa 1865 the Pernvian Government had established 
a line of steamera, which had been regularly running from the Brazilian frontier 
to Yurimaguas, on the Huallaga. 

Mr. BATES felt tbat anything he could esy with regard to the River Amazon 
would be an old story. I t  was twelve yeare since he quitted South America, 
and eight yeara since the account of his adventurer was published. He 
spent eleven ears upon the river, wholly within the Brazilian territory. 
He was there iong before steamera navigated those wonderful waters ; there- 
fore, he bad to make hi way by open boat, Indian-canoe, fishing-vessel, or 
the aailing echoonera of the native tradere. Afterwards, wben steamera were 
catablished. he made many voyages by steamer. In that way he vieited all 
the ins-and+uta, the nooks, creeks, and lakes of that magnificent labyrinth of 
waters. He ascended the river for a distance of 1800 miles from the aea 
Nothing gave him a more exalted idea of the navigability of the Amazon than 
s voyage he once made by steamer, for a distance of 400 miles on the Upper 
Amazon. 'l'he voyage was made in the height of the dry eeason, when the 
waters were at their loweat, and yet, in the darkness of an equatorial 
night, the steamer sped along at the rate of ten or twelve knota an hour. 
So b d  and m deep waa the channel, that there was no fear of running 
aground on either side, and that at a distance of from 1400 to 1800 miles from 
the sea On each side of the main channel there was a system of side chanqh, 
both to the north and to the south of the stream, sometimes connected \vZh 
great lakea, 20, 30, and 60 niiles in circumference, all deep enough for tli. 
navigation of large vessels, and having a habitable and fertile temtory all  
round. The Brazilians called the Amaeons the Mediterranean of South 
Americs," and that was an apt and true expression; it  WRB a Mediterranean 
of fresh water, with tracb of country on ita banks capable of supporting a 
populous and wealthy nation. His investigations had little to do with the 
political and social questiom which the paper had swested ; but it mas 

1 
i m w i b l e  to avoid putting to oneself the qucetion what war, to bccome of that 
great country, and tbat great system of inlnnd navigation. E'or a distanco 
of 1900 miles, with an average breadth of 400 or 500 miles of river valley, 
the whole population did not exceed that of m ordinary agricultural county 
in England. Where was the population to oomc from to occupy this vast 
domain 1 That wns one of the great questions of the future. He had faith 
in the future, and he believed this country would become the abode at  some 
future day of a happy, civilized race of men. 

The EABL OF DEBBY mid it WRS true hc had been in South America; but 
it  had never been hie good fortune to eet foot within the empire of Bmzil. 
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This he would my, that those who had not witnessed the soenery of the South 
American continent, did not know what the s lendonr, glory, and beauty of 
Nature could be. With the aingle exception of the  United States, there was 
s o  territory com rised within a aingle geographical area and under one 
government whicg could compete in point of rutoral capability with tho 
h i l i a n  em ire. Although it was our interest and our duty to be upon good 
terms with & the nationa of the world, if they would let ua, yet there were 
peculiar reaeona why a cordial understanding uhould exist between England 
and Brazil. The reaeon wee thb-that each count possessed whet the other 
\vantlQ and each wanted what the other z&! We, with our limited 
am, had an enormous com-d of capita= a supply of skilled labour 
which wan practically without limit. On the other hand, Braeil had an enor- 
mous geographical area with vast nndevelopedreaouws, and a scanty population 
with small capital. Therefore, on one aide there was a State, whose natural 
function was to snpply ca ital, and, on the other side, a State whose function 
it  WM to utilka the capitaf ~o supplied. %the one hand, a State whose econo- 
mical deatiny it  was to mduce raw material in continually increasing quantitieu ; 
rod, on the other hanx a state whose natural deatiny it  xu 0 wok up that 
raw material no supplied. More than that, it sewed to be our fnnction to send 
out continually to one country or another, able, hard , and energetic emigrmts, 
whom destin it was to mix with other nations, anr?to iduence the future of 
the world. indl had an nolimited area to receive emigrants, and although, 
undoubtedly, tropical countries, se a rule, did not suit European constitutions, 
atill that wae a rule to which there were many exceptions, and in Brazil was 
to be fonnd almost every variety of climate. In past times there had been 
Borne diplomatic differences between the two States, connected with questions 
which were now for ever set a t  rest. These being disposed of, he knew 
no reason, political, mcial or economical, why the relations between the 
em 're of Brssil and the British empire ~honld not be of the most friendly 
ankmoot cordii character. Be heartily hoped and firmly believed that i t  
wvould be sa 

The PBBBIDE~, in closing the proceedings, eaid the discueeion furnished 
an inntructive commentary on a doctrine he had frequently propounded : that 

phy, after all, wae a thoronghly psactical and utilitarian science. He 
mequently remarked that the explomr of unknown regions mlut not be 
viewed in the light of a mere dihfants traveller, hut M the pioneer of com- 
merce and the herald of civilization. Snch had been the ceee with regard to 
BraziL He would not attempt to follow in detail the information which they 
had been receiving from m many murces with regard to the geography and 
economical wants of Brazil ; he would merely draw attention to the v a t  area 
which they had been considering. The entire length of the Amaeon from the 
coest to ita m u m  wns 3500 miles, of which 3000 miles were navigable. Such 
a navigation truly deeerved to be called the Mediterranean of South America. 
In conclusion, he begged to assnre the Emperor of B ~ ~ b i l ,  in the name of the 
Meeting, that the Royal Geographical b e t y  thoroughly sympathised in all 
his Mnjeaty's &orta to promote geqpphical discovery; and that they 
fieartily denired to w p e r a t e  with h i  in any measures which he might 
introduce for that purpooe; sincerely hoping that what already had been 
m auspiciously commenced, might in the future bo carried to ita full de- 
velopment. 

VOL xv. 
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ADDITIONAL NOTICES. 

(Printed by order of Council.) 

1. Captain Hall's h d i c  Expedition of 1871. 

1. Letter from Captain the Hon. W. J. WABD, B.N, on the Ezpedition.. 

(CommnnicaM by the Loam Corrrslrrow~ or TEE ADMIIULT~.) 
Walhiogton, May 26th. 1871. 

IT haa already bean reported that Congress has made an ap priation for the= 
fitting out and support of an b t i c  expedition to mnSmuated by captain 
C. F. Hall, the well-known Arctic explorer. 
" The Navy Department hae given the wooden gunboat PeriwWnkle, 387 

tons (now called P&&), to be equi ped for this service. Thin vessel, 
during the past three months, haa bean gouble timbered and double lanked, 
aud otherwise strengthened for the intended voyage ; her foreprt as & aft as 
her foremaat hae been plated with iron. She is not mppered. Her engines 
are nominally of 80 horse-power. An srrangement for utilizi blubber as 
fuel is now under experiment in the v-l. The Pohb is to% ready for 
aea on June 1st. 

"The expedition oonsista of Captain C. P. Hall; Dr. Besaella, a young 
German naturalist and Doctor of Medicine ; Mr. Greene, an astronomer from 
the Michigan State Universi ; Captain Bedd-n, a New London whaling 
captain, goa aa ice mmk. % he Army Signal Corpe is to w p  ly a meteum- 
logist. Th. crew propar is to modst of ZB pick& men. 1x9 Esquimur. 
Joe and Hannah a c m r n r y  the expedition tw interpretma; making a total 
of 30 individnala, il~clu ing the Esquimaux. 

"Captain Hall's object is to reach the North Pole, and collaterally to 
satisfy the neation as to the existence of a Polar b i n .  He taken with him 
the man Arden, of Dr. Hand. late expedition, who waa one of the two 
people who viewed open water northward from Cape Constitution in Kennedy's 
Channel. I have seen Morden ; he believea firmly in the existence of a Polar 
sea. He speaks of having awn immense flocks of wild-fowl flyin northward, 
and other indications of a l a  rigorom dimate further north. 8aptain Hall 
hopea to get away in the Polaria from Waehington on 1st June, en routs for 
St. John's, Newfoundland, aa his first callins point; from thenoe he will 
make into Davis Strait, keepin the Greenland shore inboard for Dism, 
touching, parhap, on his way, at%oleteinbsp, Captain Hall h o p  that tldr 
Government will send a transport with him aa far as Dim, and mmplete 
him with provisions and fuel before he finally embarks on his perilous 
undertaking. 

"From I > h  Captain Hall will endeavour to make Cape York. On the 
Greenland shore he hopes to enlist Esqnimanx; and he will endeavour t~ 
procure aa many aa a hundred d o p  for sledging nrpoees. 

To people who have read Captain ~CclintocPb interesting history of him 
voyage in the Po2 it may seem difficult to m p p  that headway may be 
made aa far as Cape York in a single aummer. Captain Hall e 
reach a int much further before he finds hia winter q o u t a  zg 
cipata tE y an unusually open -n, for the maon that tm immmm 
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accumulation of packed ice, the collection of several years, had last year 
broken u and found its way into open water through Davis Strait; thus 
enabling Eim to open a way thmagi~ Jones Sound, by which entrance he 
h o p  to reach the North Pole. 

"From D i m  and Cape York the Pdaris will croea the entrance to Smith 
Sound, enter Jones Sound, and follow the western shore of Ellesmere Land, 
until a ition in about lat. 80' and long. 85' is renched. Captain Hall 
confidentrhopea to rach  this p i t ion ,  and this year, 'before the daylight 
leavm him. He will here winter and organize his sledging parties for the 
coming spring. In  the early part of April, 1872, he hopes to start his parties 
tracking on ice along the coast of Ellesmere Land north to the Pole. 

"Captain Hall believes that Qrinnell Land, a continuation of Ellesmere 
Land, reaches, if not actually across the Pole, very near to that point; thus, 
as he has told me, he will trnck on ice, which is fixed, or, so to speak, 
anchored by 8 oosstline, and thereby avoid travelling on II constantly south- 
ward moving floe, sa was experienced by Parry in 1827 north of Spitz- 
bergen. This is Captain Hall's reason for attempting Jones Sound instead of 
taking a course by Smith Sound and Kennedy Channel, from which the 
open sea was viewed. 

"If the eee is hopeleasly packed off Coburg Tsland the Polaria will try 
Smith Sound. The object is to reach the Pole ; if it costs five years in the 
attempt, it will be proeecuted. 

"Captain Hall expects to be absent three years. He has already spent 
seven yearn of his life with the Eaqnimaux, and can live and feed as one of 
themaelvea. He is an enthusiast, and prefers this life to one of a more ripe 
civilization. This expedition can hardly be called a Government enterprise, 
though it  is formed and sustained b public money. Captain Ball, since his 
last return homeward, has enlistobthe sympathy of many people to back 
his desire for furthering Arctic ex loration. Last year Congress was prevailed 
upon to grant 50,000 dollar6 in ai lof  the enterprise. In March of this year a 
similar snm was added. To start the expedition the Navy Department have 
e q u i p p  the Pdaris. The President hu given Captain Hall a cornmiasion. 
Outsi e of this. sa I underatand, the Government is to assume no control, 
and Captain Hall is free to find his own way to the North Pole. 

I have, kc., 
(Signed) W. J. WARD, 

L'Captain B.N., and Naval Attach& 
" Sir Edward Thornton, K.C.B." 

2. Letter from H .  P. TUTTLE, Esq, on the same d j e c t .  

"Navnl Obwmatory, Washington, United Statea of Amerim, 
" DEAB SIB, s 6 A n p s t  5th. 1871. 

" I suppose you may have seen in the'papers some account of an expedition 
which recently aailed from New York for Arctic eeae. The expedition is fitted 
out entirely at the Government expense, and is under the command of Captain 
C. F. Hall, who has spent aome years in the Arctic reaions in nearch of the 
remains of Sir John Franklin's expedition. The ~dSuris is a fine v-1 
of 387 tons burthen, and has been thoroughly refitted for this special service. 
Dr. Bessella, who was the scientific director of the German Arctic expedition 
of 1869, is in charge of the scientific department. 

" I t  is Captain Hall's intention to proceed up Jonea Sound, and if the ice 
will not admit of further progress towards the North, to leave his veeael 

2 ~ 2  
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in some secure place, and make the passage overland, or over the ice, as 
circumetanoes will permit. Captain Hall is a man of determined energy, m d  
if he doea not reach a higher latitude than han yet been reached it will be 
owing to bad management, as no vessel haa ever gone no well provided aa the 
Pdwis. Everything asked for by Captain Hall and h. h l l s  has been 
freely given, and the Government haa dispatched t.he frigate Cmgresa to the 
inland of Disco with additional supplies of coals and provisions. 

"I encloee a copy of the Act of C o n p ,  making the appropriation of the 
v m l ,  wpplies, and mon No naval officela go with the expedition. The 
Pdaris miled from NewTork about the last of June, and from St. John*s, 
Newfoundland, about July 20th. 

"Very truly yours, 
H. W. Batcs, Eq." I. HOBACE P. TVTPLE. 

Ad of Congmm retating to Expedition8 t m r d  the North Pole. 

Appmred July 12, 1870. 
Sec. 9. And be it  further enacted, that the President of the United States 

be authorized to organiee and send out one or more expeditions towards the 
North Pole, and to appoint such person or pereons aa he may deem most fitted 
to the command thereof: to detail any officer of the publio service to take 
part in the =me, and to nse any public vesael that may be enitable for the 
eervice ; the scientific pperatiom of the ex tiom to be prescribed in mrd- 
anoe with the advice of the National Aca a" emy of Sciences; and that the sum 
of 50,000 dollam, or mch p r t  thereof aa may be necessary, be hereby appro- 
priated out of any money8 in the Trearru not otherwise appropriated, to be 
expended under the direction of the Preuznt." 

2. Account of &gayan Sulu, mar Borneo. By Capt. 
w. C ~ m u o ,  B.X. 

CWyan 8ulu M situated on the north coaet of Borned, about 60 milea, 
being in let. 7 O  N., and long. 118O 27' E., and conveniently situated for a port 
on entering the Sulu Sea from China, Indii or Auetralia thronih the Balabac 
Strait. 

Jt is about 25 miles in circnmference, nearly on every point a n m d e d  by 
a fringe reef of coral, in a very active and progressive state, and which afforda 
protection to canoes, and rafts made of bamboo, to travel from one point 
to 'another in m w t h  lanes of water, enabling the natives to pursue their 
tishin& on which they chiefly exist, without being subject to heavy was. 

l'he general elevatiom of the hilb are from 300 feet to 1000 feet above the 
sea, some covered with long grase, others with treea and coa, palm; the 
undulating perk-like grounds with p u p  of trees--lime, areca palms, and 
plantaim in the midst of long grsae; the margin of the island on the low 
ground terminating generally in mangroves, except where it in elevated, and 
then there are -nut palms, and the tall and gracerul muarina treea 

The natives are moetly Malays from Borneo, and are independent; they 
live in thatched hub, elevated on poles at m e  dietanca from each other, 
having small gardens of bananas, meet potatoes, yam4 m n u t  trees, and 
long grssa emund each, and their gavea among them ; but many families live 
in one hut ; and around the chief8 housea are level and well-kept playgrounds, 
railed in with bamboo, for football and shuttlecock. 

The whole inland, as well ss the p u p  of small inlet0 off it, b evidently 



volcanic. On the two grassy-green hills which face the south-went anchorage 
are the aka of two extinct volcanoes, the craters of each boing about 600 feet 
in diimeter, and about 80 feet deep, the circular lip inclining to the eonth- 
eaat, aa indeed they all do. 

There are also several other craters, one on the north-east side, one on the 
east extreme; but the moet remarkable and intereating one is on the south 
face of the island, which is entered over a coral reef, through which a p a g e  
is formed in the narrow neck of cliff, consisting of thin layers of trap, sand, 
gravel, and stones, and communicates with the sea. 

I visited this crater in the midst of a torrent of rain, thunder, and lightning, 
which seemed aa if the heavens had opened to swamp us while sounding 
its depths. Thii remarkable crater lake, which is nearly circular, having 
a k i n  of deep, dark-blue water of 320 feet in depth, the cliffs around clothed 
with trees reflecting their dark shadows on its surface, with 90 feet depth at  
the distance of a boat's oar (17 feet) from the rocky margin. The temperature 
of the bottom of the lake at  that depth (53 fathoms) wna 83O, its specific 
gravity 1-0220, while the surface water waa 83O, and the air 78O only, after 
a heavy rain ; while at the ahip's anchorage the sea mu BlO,  and the density 
1.0222. 

The bottom in the centre consisted of soft yellow adhesive mud, with a 
strong d huric amell perceptible the moment the cuplead, which brought 
up a v e r a f p o u n ~  of it, came to the surface. This mud, when thomugbly 
waahed and placed under the microwope, although impal ble and free from 
all grit to the touch, revealed the most m u v e l l o ~  field ot?ninute and micro- 
eco ic beauty, including many FomminzYero and ' 

ilimbing a rugged and slippery network of m%and stones to a 
height of about 100 feet through a solid and perpendicular stone gap, we saw 
to the eastward another lake of fresh water aa lave aa this one, and into which 
.a stone was let fall. The name perpendicular cEff waa a wall for both lakes. 
I t  was impossible without great delay to get a boat on this lake to ascertain ita 
depth.* I t  waa nearly circular, and its waters gushed through fissures in the 
rock, near some caves or grots, a t  an elevation of 40 feet above the salt lake, 
the temperature of which waa 84O, quite warm to the feeling, and dieapeably 
warm to drink. In t.he sediment of thii water were some minute Alga, a 
snake-like form jointed and spined (microscopic), and a few small globular 
bodiea darting about among the Alge. The natives say that there are alligators 
in this lake, and of course there must be fish. 

The gup of perpendicular massive walls formed between the cliffs, dividing 
the mlt-water crater from the fresh, was very grand, and npwarde of 200 feet 
high, the top bare, but the base clothed with creepers, ferns, a r e a  palm, and 
other trees, the ledges of some forming the resting-places for =-fowl, and 
especially for the white and grey heron, m d  had a very curious effect from 
the sea, appearing at the distance of five or six miles like a huge building, 
with numerous people looking out from the tiers of balconies. 

This gap could not have been formed, as Mr. St. John mpposes, by the 
inner, or " fresh-water lake, bursting its boundary," as the south-eastern 
lip of the crater is of less altitude, nor were any dCbrM found at  its base ; but 
it waa formed evidently at  the period of the great volcanic disturbance of the 
whole island. 

The salt crater-lake is fed from the ocean, and at  every tide repleniehed, 
but the fresh-water one is fed by rains, or springs, or both, as the tempe- 
rature 84O indicates; and this coi~lcidea with the tempernture of some of the 
springa found alonw the shore, although some were cold springs 83; while 
others were hot 870; Some of these issued from masses of conglomerate sand, 

Another opportunity will be taken to visit, sound, and examine this lake. 
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atones, gravel, &., in a f u d  state ; others from s split rock of lava (honey- 
combed), while 0th- came up between rock and conglomerate. 

L 

The salt lake abounde with fish, some of which occasionally skipped over 
its surface, and, as the rain fell, sipped its globules. This lake, which is 
nearly circular, is nearly threequarters of a mile in diameter, and the fresh 
one a b u t  the same; probably more. In the depths of the centre ie yellow 
mud, then a margih of dark sand, and nearer the cliff gravel and stones. The 
cliffs rice to a height of 600 feet a t  an angle of nearly 80°. The distance ha 
the entrance of the lake in 8 fathoms, to the outer reef in 10 fathoms, is only 
2 i  cables, or about 1400 fest, a little more thsn one-fifth of a mile--to 
excavate which with a dredge through sand and dmd coral would form one of 
the finest natural docks in the world The issue of freah water from the lake 
would suffice to keep the canal clear by preventing the coral from building 
there, as polyp never construct their walls where there is a run of fresh water. 

The men are usually clothed in tight jackets and embroidered trowsers; 
the wong and deadly kris, sometimes carrying a spear, and in each chief's 
house were seen two or three flint muskets. 'I'he women in loose trowsern, 
occaeionally a scarf around their waists and thrown loosely under the arms 
across the bosom ; their hair knotted loosely on the side of the head, and, on 
ail occasions, fled from their huts on our approach. I fancy they were 
deaired to do so by the men. 

The men fish, while the women do all laborioue work, mch as carrying 
water, pounding rice, kc. We found them very friendly all round the island, 
constantly coming on board, and accompanying us when on shore, and very 
useful as guides (for a trifle) in cutting down trees and c l h g  away bushes 

Their huts, which are reached by a bamboo ladder, are very uncleanly; 
no chairs, no table, one universal bed, covered with gaudy mats (which they 
make very neatly for the chief and hie harem, and several smaller ones for 
his followers an d their wives ; all, howeve-$ poultry, dogs, hebies- 
crawl about on a bsmboo flooring, through which the dirt falls in a state of 
filth. No p i g  ; they are Mahometans. 

On one of the prominent point4 was a chiefs tomb, surrounded with loose 
atones to the height of 4 feet, a wooden frame north and south in the centre, 
with a carved log of wood at the h d  ; a few ahells thrown inaide; around 
were some bambooe, which once had streamere on them; and although 
Tanglema, the chief, was born on the irland, he could not tell who was buried 
there. I do not think he knew it  was even there. The point choeen was a 
very pretty and pictu ue one. 

In general they b u a e i r  dead in their gardens, with a simple mound, and 
n foot and head slab, without any device or inscription. 

The climate is healthy, and the soil fertile; in the north-east monsoon 
cool, but bringing heavy showers of rain, sometimea lasting all day or night, 
the temperature on an average 78O. Thunder, lightning, and heavy clouda 
from in the wuth-east over ~ ~ o r n e q  and, working up to windwmd, fall over 
Cagayan Sulu as heavy rains. 

There are Rate anchorages around the island in both mcmmons ; that in the 
north-east is safe and good on the south-weat aide in from 8 to 10 fathoms ; 
another good anchorage on the south- weat aide of Keenaponseu in 10 
fa:homs ; a third about a mile south of the little islet a t  the entrance to the 
crater on the mnth-east side in 12 fathoms-but all coral bottom. 

The water on the ear tide of the island is the deepeat, having 240 fathoma 
1 mile off the h d ,  and strong tide rip m u n d  here often frighten the 
mariner ; bat they are about the deepest water. 

The muth-east side of the island is by far the most icturesque and inte- 
resting, but not the b a t  anchoag. ; the land here Qopea to the moth, is 
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richly wooded, and many parts cleared, having plantations of bananas and 
:sweet potatoes; but no dwellings were visible from the ship, nor did any 
natives visit us, as they so readil did at  the mth-west end on our first arrival. 

I do not know any island ?have seen over the world more favowably 
situated for trade, or more suitably adapted for cultivation. Rice, sugar. 
axma, coffee, maize, po.tatoes, and vegetables, would all grow if cultivated.* 
The soil is excellent, rich, of trap formation, with sufficient sand to make i t  
loom and friable. Cattle of all arts-horses, cows, sheep, pigs, and r l t r y  
-would fsttan and thrive here. Enterprising men, with eome hinese 
labourers, would soon make it  a valuable ialaud, and not a disagreeable one, to 
dive on. 

Febnurry 11,1871. 

3. W e  of h a m  KHAN from Kaahmir through Yaea'n to 
Y a r k u d  in 1870. 

Tlie following is the itinerary of the native assistantexplorer who was 
engaged to oo-o rate with the expedition of Mr. T. D. Forsyth, in 1870, by 
taking a west.& routa from h h m i r  to Yukmd, whilst the leader, unmr 
yanied by Mr. R. B. Shaw, proceeded from Leh vi8 Chang-chenmo spd 
Shadula. It is here printed from the Report received from the India 0ffice.t 

The distance from Srinsgar to Bhindpra  is 12 kos. There are a few 
huts in the place, from which provisions can be obtained. 

"The distance from Bhindpra  to Twbal is 5 kos. The encamping- 
ground at  this place is on an eminence, where there is a small tank, and 
a little house for a couple of dak runners. Beasts of burden stop here in the 
hot aeaeon. Nothing else can be obtained in the plsce excepting grass, fuel, 
.and water. I t  baa a jungly a peanrnce about it. 

&&The distance from Trag& to Zerkmu is 5 kos. The road for about 
a kai is uphill, and then i t  is down-hill. There is snow on the hill in 
winter, when the road geta blocked up. By the month of April i t  geta 
eleared again. Zerkooza is alao a jungly-looking p h  The next halting- 
placa is Klrzalwan, a t  the distance of 5 koa from Zerkooza The portion of 
the road through the pase and along the bank of rivulet is pretty good. 
Across the bridge, on the bank of the river S flowing to Mozderabad, there is 
.a plaii. Kazalwan itself is situate on an eminence. Graee, fuel, and water 
can be found in abundance at  the place; milk, fowls, and goats can a h  be 
got, but no flour. I t  is s cold place. 

"The distance from Kazalwan to Gorez is 6 kos. After crossing a bridge, 
.the road all along keep along the bank of a river. For about half a mile 
there is ascent and descent. 
: ." From Gorez to Bsnglabsl the distance is 5 koa, and from Banglabhul to 
Bishbaru the distance ie 3 kos. The horsemen have sometimes to go along 
s n e  side of the river, and sometimes along the other side. At each of these 
places there is a house for the dak runners. Besides graee, fuel and water, 
nothing else can be obtained in theae jungly places. About the middle of 
July, when the snow melts down, a short straight road opehs from Ban la 
baI to A~thr, and provisions are genera11y sent from -mere to Ask51 f o i  
by this road. 

"From Bishbree to Munabad 3 kos, and from M u n a M  to Bu rjpeer 6 kos. 

* Cotton-tree and tobacw-leaf were already growing there. 
t Both the translation and the transcription of Ibrahim Khan's Report have 

been so neglected that, even after no little trouble has been taken to correct these 
extracts, several passages remain almost unintelligible. 

1 The Kishengunga. 
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The road along the Mmfferabad River is pretty good. Both these p b  are- 
jungly looking, and devoid of human habitation, and nothing beaides grass, 
fuel, and water can be ot in these plsces. 

" Halt, on account ofrain and snow. 
'L From Bu j to Chul6 kos ; from Chul to Das 3 koa The road over Burjpeer 

is uphill and down-hill. The Burjpeer hill, though not very high, is covered 
all over with snow. Travelling across the hill immediately after sunrise one 
is sure to get Bore eyea from the glare of the snow. The water from one side - 
of the hill forms into a stream, about half the size of the Mozufferabad River, 
and the stream eventually joins the river; and the water from the other side 
of the hill flows into the stream coming down from the Naqp Mountains, 
which stream eventually flows into the Indus. Chul is a iungly-looking 
place, where the dak rwners mmetimes stop. The road over the hill gets 
clear of mow by the month of August, when it  becomes passsble for horsemen, 
At Dae only grass, fuel, and water can be obtaiied, but no flour. 

" From Dss to Khurmand 3 kca ; from Khurmand to Kodai 3 koe. The 
all the way is very . In each of these plnces there are a couple of houses, P and grass, fuel, an water can be got in abundance. From each of these 
places there is a road to Aekrood. 

UFmm Kodni to Nagnoo 4 kca ; from Nagnw to h t 6 r  Fort 6 kog T h e  
road is good. After ascending a hillock, yon come to the village of Naepw, 
and then going up another hill, you come to the village of Phutnee; after 
which the descent is tireaome. The waters of Nanga Parbet and Bujpeer 
join and form a river, which is crossed by a bridge, on which there is a guard- 
A c m  the bridge on the oppoeite side is the AsMr Fort, in which there is 
a detachment of men stationed. At AsMr on1 the Government o5cialn and 
European travellers can obtain m plies from t i e  Government store through 
the Thanadar. In the month of ieptember, a atnight road opms from the 
AsMr Fort to Gorez viri Banglabal. 

" Halt, to obtain a pariaport. 
"From AsMr to Paree 3 kos ; from P a m  to Archoo 3 km. The mad is 

good. There is ascent and descent only over two hillockk Paree is s i tuatd 
on the river which comes down from Astdr. I t  has the appearance of a 
jungle. There are six or aeven housea at  Archw, and ghee fowls, grass, and 
fuel can be obtained at  the place. 

" From Archoo to Dakshan 3 kos ; from Ddshan to Tirphnlee 5 koa ; nnd 
from Tirphalee to Dhoyan 3 koe. The road up to Dahhan lies over a hilL 
Milk, and other provisions, beaidee flour and rice, can be got a t  Dakshan- 
The road to Tirphalee is a h  over a hilL There is a house a t  the place, and 
excepting grass, fuel, and water, nothing eke can be got at Tirphalee. The 
road to Dhoyan is of the same description. Some soldiers are stationed at  
Dhoyan. None excepting Government officials can get supplies at  this p h ,  
Grsss, fuel, and water, me to be found in abundance. 

"From Dhoyan to Shatemarah 9 kos. Atoo Peer, situated on the to of 
a hill, is a t  the diitance of 2 kos fmm Dhoyan. From Atm Peer the d f o r  
7 kos is a very tiresome descent. Water ie nowhere available on the road, 
and travellers have to car water with them in dry pumpkin-ahella. Thoso 
who are acquainted with di? the l d i t i e s  oro, however, procure ice and water 
from a spring on the west of the hill. The bridge on the river coming down 
from Istoor 1s called Shatemarah, and there are guards on either aide of tho  
bridge, who require the travellers from either direction to h o w  their pur- 
a h  ( )  At the distance of a mile from the bridge the river joins 
the Indua othing bettides grssa, fuel, and water can be obtained here. 

"From Shatemarah to Bon'i 5 krm ; from Bonji to Dhat Sahm 4 kok A t  
the dhtnnra of a mile from d e  last halting-place, them in a s f lam on the 
way. No one can croea this etream after nightfall, 3s from evening till 
morning fhe current is exceedingly strong. The rest of the road ie through 
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tern or eleven days one can visib Gaeur, Thnngur, Roshoo, Kalm snd 
Khoonee, from Rahmhan. 
" From Khaleehn to Ysssin 8 koa. There is a way for horees, but the road 

lies over steep hilla Meer Walee Khan [the murderer of Hayward] resides 
here. He has a h o w  inside the Yamin Fort. The fort is built of stoneaand 
mud. To the east of the fort there are four h o w  of peasants. 
'' Halt. 
The Rajah baa about 20 or 26 men with him, but they are not all supplied 

with srma. 
"From Yassin to Oomast the road is pretty good. We had to cross the 

two stmum, formed out of the water of the Yassin River, which issues from 
the two pasees on the west. There are little villages here and there, and 
provieions can be got in exohange for clothes. Yawin River become. frozen in 
win@. In winter there is an easy road from Yassin to Gilghit, and horsee 
which are shod can go this road with loada. 

"From Oomsst to the sunimit of the Darkat hill 8 kos. There is a village also 
by the name of Dark8t on the way. The Yssain River issuea fmm this bill. 
After wading through water in many places n e  c r d  a bridge, and then 
w-mt up the aacent of the Darkat hill, which waa pretty steep. In summer 
the slave merchants go to Yessin this way. From Darkat to Kotal(the pess)it 
is 3 koa. On the Kotal Mountains nothing can be seen besides snow and stones ; 
on the skirts of the mountains, however, grass and fuel are plentiful. Kotal 
is Bituate on the northern confines of the Yassin temtory. 

From Kotal Darkat to Banda Baroghal, belonging to Wakhan, inder the 
Punjah-chief, 8 koe. For 4 koe the mad liea over snow. This mow never 
melts, and there are fieaura in the mow 180 feet deep, and horsemen trsvelling 
without a guide run the risk of falliig into them.* The road remains open 
from June to September. The waters from the south side of Kotal flow 
towarde Yesein, and the waters from the north side flow into the Chitrnl 
River. After crossing a stream coming down from the eastern mountains, 
.and flowing towards Chitral, by a bridge, you come to Banda Baroghnl. 
Provisions can be got here in exchange for cloths. A wuzeer of Meer Fatteh 
Ali Shah, Punjah-wala, resides in thin place ; and there is another man who 
acts both aa a lumberdar and chouliidar. Theee men are etationed here to 
guard the frontier, and to execute the orders of Meer Fatteh Ali Shah. They 
have no soldiers with them. In summer a hundred and fifty men can at any 
time be assembled here from localities within 7 kos from the place. Tho 
people here reside in their villages in the winter, and in summer they go out 
into the mountains and p a t u r q  where they put up tempora housa  Their 
w i n k  homea t h y  call iahlaks, and their summer home. x e y  call Eelaks. 
The travellers to Yarkand go straight to the Kishlaks (villagee), a t  the 
Sarhad-Wekhan, a t  the distance of 6 koe from this place,, and then c d n g  
the river Pamir t they o to Lungur. The travellers to Badakahan do not cmss 
this river, but p straig\t to Pmjah along the bank of the river. Grass, fuel, 
and water, are plentiful in this lace. 

"From Baroehal to the '%iehlaks of m n t a '  Kishlak-i-DihkMn1 
11 km. The &d thmu the p a ,  along thd bank of the river coming dow; 
from Pamir, is pretty gooP The villages consist of five or six scattered houses. 
In summer the peasants leave behind one of their number to watch their 
c r o w  and the rest go to the Eelak. In some villages scanty suppliea and con- 
veyances can be obtained in exchange for cloth. 

" Prom the gishlaks to Babe Tungee 10 km. The r d  lies over hi14 and 
- - - - - - - 

A glacier is evidently croaed here. 
t What is here called the P m i r  River is the southern of the two strenms 

formin the Upper Oxus, or Psnjs, and ir that called by Wood the Sarbad or 
lhstdc% River.-[War. sr Cor, H. Y v m ]  
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through valleys along the bank of the river. In winter, when the w a r  of 
the river bewrnea less, the road widens. Proviaions and wnveyancea can be 
obtained here in exchange for ki*, cloth, vessels, and clothes. The current 
c o b  here are the Mohummad Shahee. G m  and fuel are plentiful. 

"From Babs Tuagee to Punjah-the residence of Mew Fatteh Ali Shah, 
ruler of Wakhan-14 kos. The road ia over a few hillocks and across some 
streams, and leads between Yarkand and BadRkshan. It remains open in all 
eattons. The climate of this p b  ia aa wld aa that of Yassin and Gorez. 
The river which cornea down from Pamir flows under the fort where Meer 
Fatteh Ali Shah resides. No highway robbery or theft is committed in the 
Wakhen temtory. Supplies can be easily obtained. Mwr Fatteh Ali Shah 
haa ten or twelve horsemen with him in the fort. There are no shops in the 
place. Merchants have to pay a tax of 2 rupees per each horn load. 

"We went back to Balm Tungea 
We came to the desert in front of the villaga o k p ~ ~ ~ l t s  (Deh Dihkanan). 

"We came hack 3 koe from Deh Dihkanan, Bn stopped in the KinJJak 
Kishlak-Sarhad-Wa1ihan)on the wnfines of Wakhan, where we bought some 

8011r . Provisions and camage can be obtained in thiR place in exchange for 
cloth and veasels. We arrived at  this vil .e by crwing a river. A road "n opens from this place in winter, nlong the ban of the river, and aa the river 
gets frozen it can be crossed by shod horses. Oue travelling from Yassin to 
Yarkand has to come straight to this place from Baroghal. 

"From the Kishlak-Sarhad-Wakhan to the middle of the desert,* 8 koe. 
In summer the rosd lies over the hill of Snrhad-Wakhan, and over some 
hillocks on the side of the river. The travellers have to stop somewhere 
near the river. There is a little bridge on the way about 6 kos from 
Sarhad-Wakhan, which is kept in repair by the people of Wakhan. I t  
seems they cannot get timber eufficiently long to lay a m s  the bridge. 
About a hundred homemen can be supplied with grsae and fuel a t  this place. 
The travellers to Sarikul take provisions for six or eeven days along with 
then1 from this phce, as they can get them nowhere in Pamir. 

"TO a stream about a kos from Langar 7 koa The road along the side of 
the river is pretty good. In one place only the road for about 25 yards, 
between the river and the hill-side, ia so narrow that the merchants are 
obliged to tal;e the loads off their horses and have them carried by men. 
Langar is now a desert. The Khirghiz need to live here formerly and rob tlie 
trrrvellera Grsse and fuel are lentiful on the steppe here. 

TO the lake called Kalsar L m - i - ~ u n ~ a  (Roof of the World) 11 L a +  On 
the way there is a tomb of a caravan traveller, and a few deserted houses of the 
Ichirghiz. Further on there is a ood mad to Sarikul. There is also another 
road to Sarikul along the river, w%ich is a long one, and over a hill covered 
with snow. There is also a road from Wakhan toKanjoot. The river, which 
h u e s  from the Kanjwt hills, keeps along the road to Brikul. The p s  
through P m i r  is half-a-mile wide. Kalssr Lake is a mile wide and three 
miles long. The. waters from the hills on both sides flow into it. In 
summer the place is colder than Wakhan on account of the wind blowing; A 
small stream iaeues from the lake towards the north, and flows towards 
S h ~ h n a n .  The place is a desert. In April and June the wild ducks lay 
their eggs on the banks of the lake. Snow begins to fall in M4gha (January- 
February), when some travellers prefer going over the Jamistan Mountains on 
the weat of the lake. 
" To the banks of the stream issuing from the Kalsar Lake 12 lioa. The 

road is through level ground, sometimes over marshy land. The place is a 
- -- .- - - 

* No doubt a quaa proper nnme, "Miyan-i-Biy4Mn," or the like.-[H. Y.] 
t This lake is the Pamir Kul, or Barkal Yaein of Major Montgomene'a Minn. 

-[H. Y.] 
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desert. The horns of wild goats are seen mttered over the place by hundreds, 
which is owing to the murrain which b r d s  out among them, and kills them 
by hundreds. Since the accession of Meer Atalik Ghazi, ruler of Yarkand, n o  

* 

highway robbery ia committed in the deaert. The Khirghiz have scattered, 
and Pamir liea uninhabited. 

"To the banks of the stream in the pass 6 koa. The travellers croae the 
river coming down from Sha~~an  [?I, near a desertcd house of the K-hirghiz, 
where the river ie fordable. l'he road is pretty good, through mamhy land. 
Graee and watar are plentiful, but it  is difficult collecting fuel. 
" 1'0 8aritul Fort, on the bordemof Yarkand Territory, otherwisecalled Tash 

Kurgan, 14 koa l'he road through the psss is pretty good, and lies over a 
ridge. For about 4 koe up to Sarikul the road is tirenome, 8s i t  lies some- 
tirnea on one side and sometimes on the other side of the streem, and the 
horsea stumble on the stones. This pass, ah, ia deserted by the Khirghiz. 
The entrance to the pass is rded b sawara The Sarikul Fort wee built 
in the days of King Sipnu [cfrnaiabj; it ia now in the p s s l o n  of the 
ruler of Yarkand. An officer with a force of some men is stationed here, to 
whom we reported our arrival. 

'LStopped here by order of the officer. 
" l'hie district is called Taah Kur,oan ; there are about 300 men in the fort- 

The hations of the fort are high, but it is built of stonea and mud, and could 
easily be breached. 

" 'l'o the middle of the rsss in the deaert 7 koe. l'he mad ia pretty good. 
The eawars guarding the pass require the travellers to show their passports 
before they allow them to go. 

" To Dera-Khirehiz 9 koe. The rorrd is ~ r e t t v  d. and lies over two ridaee. 
The Khirghiz hate halfa-dozen houaea liere. -*hey' keep cattle, and su&iit 
on the c h m  they make out of the milk of their sheep and goats. They 
do not use any grain. Grass and fuel are plentifuL Provisions other than 
grain, and carriage, can be obtained in exchange for kirpas, vessels and false 

~ b t h e h t s o f a s ~ i n t h e d ~ 4 ~ o a  Thereisamadfortravellers 
on foot along the banks of the river through the pass, but it  is not a con- 
venient road for beasts of burden, and merchants therefore go across a little 
hill on the side of another stream. Nothing besides gram and fuel can be got 
in this place. 

" To the dwellinga of the Khirghiz 13 LOR The road liea over two hills, and 
is on the whole pretty good. Gmes and conveyancee can be obtained here. 
After descending the first hill you meet another direct road to Yarkand 
through the p, which is called the Tangee road. 

To the desert where the Bhirghiz* raise gram 14 kos. The road is pretty 
good. Besides the dwellings of the Khirghiz there is a house of the Lum- 
berdar of the Khirghiz in the place. The Khirghiz, through fear of the 
King., do not molest the traveller. 

" l'o the Kiehlak, near Yangi Hisser, 14 koe. The road ia pretty good, and i s  
through little hamlets. At one place the road is through a fort called KurawaL 
Here at  the time of the Chinese a pass wee cut out to =roe aa an entrance. 

"To Yangi Hissar 4 km. Here we reported our arrival in writing to 
?dohammud Aka1 Khan Sahib Tuna, officer in charge of the caatle. 

We had to halt here for three days, i. s., up to 1st August, 1870, by order 
of the officer, and rewived our travelling expenses and means of carriage 
from Government. 
" We arrived nt Yarkand along with n =war sent with IU from Yangi Hissar. 

- 

* Thin expression and that in the preceding p r a p p h .  "dwellin of the 
Xirghiz," sre .gain eridenrly -' proper omen of haItiog-.tationr.-B. Y.] 
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4. Nois on tL Ruins in Sarnarnmd, from FWCHPNKO'S Desmption of 
the Vdhy of the Zeraf#han, 1869. 
(Communicated by R O ~ E ~ T  MIC~SLL) 

The monuments of Samarcand are a11 of a religious character; they are 
either Mesjida or tombs. Their foundations, judging by their remains, were 
laid by Timur. There are no ruins in the city of n character more ancient 
tban these. 

In the centre of the city, separated from each other by a wide lain stand 
three Medress& The one againat the western horizon is called blugb-Bet, 
after Timur's nephew, the well-known astronomer, who built i t  ; the one on 
the a t  side of the lain is Shir-dar ; the third, standing between the two 
fin$ is Ti&-kari. l%s interior arrangement is the =me in all three, and ia 
similar to that of large Medreas& generally. I t  consists of a large quad- 
rangular court, surrounded by a range of tw-storied building, with chambera 
wupied by teachers and pn ils. f i e  Mcsjid or house of prayer, is on the 
side facing toward13 Mecca. kbe Mesjid particularly uoted for the decorative 
art lavished upon it  is the one in the Tilla-kari; its walk are covered with 
handeome painting& The wall of the niche where the I m ~ u m  (or the 
image called Mikhra which presents itaelf to the Moslem mind in prayer) is 
auppoeed to be, is gih over, and b a r s  L e  inrription : LIThere in no God 
but God, and Mahomet ia his Prpphet." 

The Shin-dar Medread is eo called because of the two gigantic figures 
adorning the front of the building, which M. de Khanikof took for lions. 
These figurer, are made of ooloured glazed bricks. Time has had considerable 
effect upon them, yet it  haa not quite obliterated their character. 

The devicea in variegated glued tiles on the outer walla of these edificee 
lend them a peculiar onfinality and bennt adding to the effect of the odd 
style of archihture. The arches am bo6, the minareta gigantic. The 
inscription on the walk of Shir-dm, which is in verse, and in honour of 
Jelengtaah, the builder, affirms that the Moon p l d  the finger of aatoniah- 
ment on her li on beholding these splendid edifices. 

T h a s  t h r a  &ed& were built after Timur'a time. The Ulugh-Bek waa 
built in the year of the Prophet 822, or 464 yeam ago, and the two others 
were completed in 1028, i.e. A.D. 1612. 

Besides these, there are in Samarcand six other buildings of antiquity, 
dating from Timufs time. These are, Shah-Zinda, Bihi-Kbanym, Gur- 
Emir, Ak-Sersi, Isbrat-khans and Bihi-Khanym-Our-Khaw Of t h e  the 
best preeerved am Gur-Emir, where the great Emir waa buried, and Shah- 
Zinda. 

The Shah-Zinda in outside the town. a little more than a mile fmm the 
gatee of the aame name on the Taahkend road. The gateway opens upon 
the road; inside this a flight of 37 s t e p  leads up to a long open gallery, 
flanked by two elevated chambere, capped with cupolas, conductin to the 
principl Majid Here, behind an imn acreen, htened with a pa%ocli in 
the shape of a Geh-the emblem of silence-ia a monument in honour of 
Shah-Zinda. Lehmann, Khanikof, and VhbBry, have a i d  that the Shah- 
Zinda wan the summer lace of Timur, whither he used to reeort for 
pleasure and recreation. & Fedchenko is of a different opinion. He does 
not believe that the building could have been devoted to pleasure ; it was erected 
in  a cemetery, and is even now surrounded by ancient tombs. There are no 
habitable chambers in the Shah-Zinda; the moms are either Meajida or 
mptac les  for the remuins'of the wives, children, and relatives of Timur. 
The following legend is related by the Mollahs of the p l w  concerning the 
raising of the building and the hh-shaped padlock: A thousand yeara ago 
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there dwelt a Saint, whoee name was Hmt-i-Shah-Zinda. He one day dng 
a pit, and disappeared in it, asying he would live there eternally. Time fled, 
but there were unmistakeable signs of the continued existence of the Saint, 
Timur, being greatly moved by this extraordinary circumstance, wished to be 
convinced of the miracular preeervation of the holy man, and therefore 
caused several people to be let down into the pit. But not one of these men 
returned again to the top, much to Timur's consternation, and to the increase 
of his curiosity and awe. At  last one Inan volunteered to descend, directing, 
however, that he should be lowered head foremost, "bemuse," he aaid, "it 
is not respectful to go down feet foremost to the Saint" I t  was, he thought, 
because all the others had done eo that they had not reappeared. When this  
man reached the bottom of the pit, he found the Saint in rayer, and waa su 
struck by his appearance, that he fainted, remaining sen& for three days. 
When he recovered, the Saint aaid to him, " I t  is well I Thou art evidently 
a God-fearing man ; but-beware lest thou spenkest of that that thou haat 
beheld. If thou utterest a word of what thou hast seen, thou and thy 
children unto the eighth generation shall m l y  be dumb." l'he man was 
brought back to the earth's surface. On being pressed by Timur for an 
account of what he had seen, he at  first refused to give i t ;  but on being 
threatened with death he told all; and it came to pass that the man was 
struck dumb. Timur, in the intereat of the poor man, for whoee sin he was 
himself answel-able, rayed fervently to the Saint, and to propitiate the latter, 
erected in honour of %m the qlendid editidcalled the Shah-Zinda. Never- 
thelem, says the legend, that man and his children unto the eighth genemtion, 
were all dumb. 

The Bihi-Khana MedresRB was built in  the year 787 by the wife of Timur, 
a Chinese princess, whose name it  bears. I t  is now in a very dilapidated 
state; the magnificent arch over what was once the principal entrance, and 
the immense dome of the Mesjid have almost entirely crumbled away. The 
stones still continue to give way, and to fall when an earthquake ia felt, 
The people of Samarcend no longer regard i t  an a holy place, but look upon 
it  simply aa a ruin, the court-yard within being given up to keepers of 
a r k  and horsea Bii-Khanym lien buried in an adjoining octagonal building, 
called Bii-Khanym-Gur-Rhsna. 

Timur lien interred in a building called Gur-Emir i. e. the tomb of the 
Emir. This is a quadrangular structure, surmounted by a large doma The 
surrounding arches and the tall minaret have crumbled away, with the excep- 
tion of one arch and a single minaret. The interior is reached through a dark 
comdor, where, behind an iron screen, are several tombtonen. Under the 
nearest stone lien Mir-ElsTd-Banak, Timur's preceptor and friend. The entire 
building was raised by l'imur over Sa'id's remains in 762, long before his own 
death. Timnr died in Otrar, within 400 milea of Samarcand, but his body, 
according to his own directions, was laid by the side of that of llis preceptor. 
The stone over Timur's grave ia covered with inscriptions ; it ie a dark green 
jasper, while all the others am either marble or plain alabaster. By the side 
of Timur lies his aon Mina-Mahomed-Djanzir, At l'imur's feet mta hia Vizier 
and principal adviser, whose name no one in Samarcand is able to tell. After 
these come Pir-Mohamed, a relation to Timur, and Miran-Shah his eoo. In 
the mikhrsb, or niche, facing Mecca, rest the remains of kid-Mir-Omar, 
son of Said-Mir-Kubal who was a h  a preceptor of Timur and who ie buried 
in Bokhara. 

By the side of Mir-Seld-Barish's tomb there is a mal l  on4 whioh is mid to 
amtain the ashen of the grandeon of the latter Saint. A spiral flight of Rix 
s t e p  leads into the crypt, where there are seven tombetonen of white l i m e  
stone, of which seven are dispsed in the same order as thoae above, being 
nearly all covered with quotatiom fmm the Koran, as it is amerted. In the 
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e&em wall of this crypt there was once a door, throngh which the dead were 
brought in; it  ia now built up with bricks. 

Devotees and pilgrims flock with great reverence to Timur's ve-tho~~gh 
not in such great numben as in former day.  At one time t c r e  were four 
entrancen into this building-4gnifying that people flocked from all the 
four quarters of the world to the tomb of the great Emir. The court waa 
once e n c l o d  within a nall, of which the gateways alone exist in the resent 
day. Over each of t h e  g a t a m p  is the follo~ving inscription in !eraian 
characters : LL Amolil-Abdulaahif Mohamed-bini Mahmud albenai." 

In a long chamber on the right-hand side on entering the Gur-Emir are 
buried the female members of l'imur's family, and on the left are the tombs 
of his son Mires-Shah-Rokh and his family. 

Cloee to the Gur-Emir there is a mal l  buildinu called Ak-Semi, now in 
ruins, and serving as a stable. Tradition says that gere lie the three wives of. 
Timur. 

IahratKhana is outaide the town. To this place, according to tradition, 
Timur was wont to repair for recreation. It is now a ruin, but one may still 
rrceive that there were small apartments in it in addition to the luge central 

all'on the m u d  floor. The inhabitants of Samarcand relate that Timur's. 
favourita wife Bihi-Khanym, 'who canned this structure to be rained, intended 
that it  should contain her tomb. But Timur, on paying a visit of inapeation 
after the building wse completed, was so delighted with it  that he kieeed his. 
wife. h n f u d  and pleased by thii cams, Bihi-Khanym said : "Let this be 
Ishrat-Khan's home of gaiety and pleewre ; a repceitoy for my remains aha11 
be built elsewhere." 

There are many other ancient, though leas notaworthy edifices, in and 
around S a m a m d ,  but more particularly a great number of tombs holding 
the sehe~ of men held in eetimation aa Saints. There ia an incredible number I 
in  Samarcand itaelf. One gentleman entering into statistical inquiry into this 
matter summed up se many as two hundred aulils, or shrines, commemorative 
of holy men. 

There is, however, one mom building deserving of notice: it is not a 
monument of antiquity, but is, nevertheleas, an object of some intereat. The 
late Emir of Bokhara was in the habit of always passing eome mmmer montha 
in Bemarcand, living with his h a m  and mite in a spacious palace now 
converted into a hoepital, which was purposely built for him within the- 
citadel. In one of the courts of this ce, where he held his state audiences, 
is the famow Kuk-tssh (green-atoue~hich nerved u his throne. This is a 
large block of greyish marble. Many people have been astonihed to find that 
its colour is not green, as ita name signifia ; the fact, however, is that, 
although ;hk does mean green, kuk t d  means simply marble. 

National monuments of greater antiquity may, perhaps, be found among the. 
mine popnlarly called Afmziab in the northern outskirts of the town, which 
are connected in the minds of the natives of the country with the name 
of that mythical hero who is rupposed to have fought with Alexander of- 
Macedon. The extent of theae ruins, or rather of this dreary d ~ r t ,  is 
immense. I t  presents a scene of scattered LLkurgans," or tumuli, and of 
heape of clay-the remains, robsbly, of former clay buildings. I t  is eeserted 
by the nat i ra  that coim anfatbar valuab~a are washed out of thaw heape by 
the spring rains, but it does not appear that any curioaitiea have been picked 
up b the Ruseiane. 

~ n r g s m  ' similar to t h o s  of Afraziab m r  in nrlotu other p b  uwnd 
Barnarcand. Encircling them are very frequent1 to be seen tram of a wall 
mid gatewu, and in one corner of such a orcle dm in generally another and 
a higher heap of cUbrk. These were doubtlem strongholds, the type of which 
is preeerved ~n the present style of Bokharian fork  The citadel of a town is 



396 ADDITIONAL NOTICES. 

usually built upon a natural elevation increased by additional piles of earth, 
nud encircled by an earth mound. The nativea my that these " kurgans " are 
referable to a period when the people of the county lived in constant feud, 
and when each settlement had necessarily to be fortified. No t r a m  of tombs 
or of stone buildings are observable on thew mounds, therefore archreologicnl 
reaearchee in this county of clay structures can be pursued, a y e  M. Fed- 
.chenko, only under ,pat difficulties. 
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Iklsrgy, Capt., 302. 
Dem- River, survey of, 264. 
Demon worship, 342. 
Deniaon, Sir William T., obituary notice, 256. 
Deotiba, Mt., 338. 
Ders-Khirghiz, 392. 
h b y ,  Earl of, on the capabilities of the 

Bnrzilian Empire, 381. 
Dhat Sahee, 388. 
Dhoyan, 388. 

iM1 River, 15. 
D i m  Bsy, 113. 
Djebel Hadid (Iron Mountains), 221. - Tmh. 218,219. 
Dogras, tbe, 13. 
Dover Strait, contemplated tunnel under, 262. 
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Drakenberg Mountsins, 148. 
I h w ,  Mr., F., letter on the murder of 

Mr. H a y a d ,  117. 
Docrana M n o c ,  220. 
"Durn," sbortnesa of breath, at great-alti- 

tudes, 185. 

EgcllBrmiude, 113. 
Einn, 323. 
El-Ah-lr%f ~ n d  deslrt, 330. 
El-Akhther, 327. 
El-BatPn, 320. 
Elder, T., Eq., 96, 297. 
Electric teleg~aph, differenca of longitude 

t .  by, 300. 
Elias, Mr. Ney. 295. 
El Grawi, 214, 217. 
El-Knliya, 327. 
Elton, apt.,  154. 
Endowed School. Cammission, Letter of 

Secmtuy, on Examinations in Qeogsphy, 
230. 

Esa Bahader, Rajah, 389. 
Elaequiho, 123 ; River, survey of, 264. 
Europeans, expulsion of, prophesied by 

Chinese, 363. . 
Euxine, outflow of, 65. 
Evenrd, Cape, 266. 
Emism,  Knchyen, 353. 
Eapbdor, the, 376. 
E p  Lake, 297. 

Fa-Hisn, Chinem pilgrim, 22. 
Fairahad. 181,196. 
Falher, the Jemit miaaionary, 50. 
Falmonth and Gibraltar telegmph d l e ,  262. 
F d a ,  95. 
Fodchenko, on thevalley of the Zerafshan, 393. 
Fenundo de Noranba, 31. 
Findlay, Mr., 78,81; on Ocean curmC, 88. 
f i t  Creek, 140. 
Florida, Cape, 82; Strait, 89. 
Flyblow Mine, 157. 
Forcbhmer,  Dr., 63. 
" Foreigndevil " war, 363. 
Form$ Mr. J., A. 
Forsyth, Mr., 6, 23, 287; Letter fmm, 23. 
Foz, the, in an ice-drin, 112; voyage of, 382. 
Frase~ River, 133. 
Fnre, Sir Bartle, on the Public Schoola 

Medals, 237 ; on tha award of the Poun- 
der's Gold Medal to Sir R. Murchison, 241. 

Freanel, MOM., 321, 330, 331. 
Fridrichatal, Moravian Mission Station. 11 1. 
'Friend of Indii' notica in, of Mr. f i y -  

wad's death, 19. 
Fum, the, 99. 

Gat, Cape de, 56. 
Gall, Mr. Jarnos, on a New Projection for a 

Map of the World, 159. 
Gallep, Lieut., 41. 

2 a 2  
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Gallegg Rio, 41. 
Galton, Mr. F., on Oeraaic cnmntr, 90: on 

Mr. Babes' explorations, 158 ; on Dr. 
Livingatone, 209; on the reiults of the 
Examinations for the Schoob M e  Medals, 
234. 

Erg River, 151. 
Mt., 338. 

Gprcikslo, de k Vcga, 369, 370, 373, 375, 
376. 

Gudner, Col. A., 16,24. 
Glrmui Valley. 15. 
Gaudama, i m a p  of, 350. 
Gbakooch, 389. 
Gedge, Dr., 94 ; death of, 163. 
G- North-Polar Society, 208. 
Getmania, the, 102 d aq. ; 308. 
Geylnm Pkin. 46. 
G b h  of Saul'&, 334. 
Ghat Habban Stream. 325. 
G b  River. 12, 15. 
Gibb W e ,  153, 154. 
Gibb, Yr., 142, 143, 210. 
G i h l t u  Cnrrent, 54 st Mp. ; stnit, 55. 
Gil t, 11, 389. 
G i k  bud, suppod, 306. 
Gilmm, R o b r ,  273. 
Glscivl of New Zecrlaod, 300. 
Glen Roy, benebca of, 134-136,144. 
Glenelg River, 266. 
Globlgmiut, 38. 
Godin. Madame. 377. 
" God's Hill," Indian tndition 00 Is. 
Godtbub, 113. 
Gold Region between the Limpopo md 

Zunbmi, 147 ct rcq. 
Gdletu Qmnel, sarrey 00 265. 

8 G o d  h i  166. 
Gory 387. I 
Gomk, 350. 
G* Capt., 108. 
Gr&, Col, 209. 
Grecnq Mr., 382. 
G&d, abandance of animal life on, 112. 
Grimell Land, 383. 
Orip,  th,,?03. 
" Gualychn, or evil rpirit, 47. 
0-, the, 51. 
Gnhr Khan, rtntement of, mlathg to mtuc 
da of Mr. 5ywud .  120. 

Gni a. Dr. 23. 
~alt?f  st. k-, mmey 4 265. - Strmm, 29.54 d rsp.. 307. 
Gftmbel. Dr., 38. 
GPmbrh, sobtribe of the Ow1li1, 326. 
Qnr-Emir, 393. 394. 
G p m &  prad.n, 231. 

Hnbhn, 325. 
Hdhramant, 329. 
Huckel, ProT., 98. 
Haidinger, Wilhelm von, obituary notice, 254. 

Haines, apt . ,  320. 
Hajipk Pas, 181. 
Hdl, Capt. C. F., Arctic Erpsdition of, 382. 
-, Mr., Arctic explorer, 308. 
Hdley, Dr., 56. 
Halpin, Capt., 34. 
H a m ,  the 102 ct rcq. ; destruction of, 307; 

crew of. m v d  on m idr i t t ,  112. 
IIartley Hill, 151. 
-, Mr, the elephant-hunter, 150. 
Hucourt, Capt, on Kooloo, Lahod, and 

Sp.iti Valleyu, Himday+ 536 d q. 
b m o n  Lake, 135. 
Huni, Camp, 212. 
B . y w d ,  Mr. G. W., 4, 200 ; LeUem from, 

10-18; murder of, letter relating to, 
h m  Mr. F. Drew, 117; statement of 
Gnfar Khan, 120 ; Si i  R Mnrchium on, 
285. 

Hay. Sir J. D., 212. 
B . y q  Dr, S09. 
Hauat-i-Shah-Zin&, legend of, 393. 
Hebrew Inscriptions, 525, 326. 
Hector, Dr., 143. 
Heck, volcano, 31. 
Helb Somd, 306. 
Henno Vdley, 44. 
Henry, Prince, the Navigator, 366. 
fiusehel, Sir J., 71 ; on Oceanic CiFeaLtion, 

211. 
Himalaya Mts., 38,176. 
Himdnym V d h p  of Kooloo, M o d ,  .nd 

Spiti, 336 at scq. 
Higginbotham, Mr., 92,94. 
Hilgard, 84. 
Himyu, 328. 
Iiimyaritic M p t i o ~ ,  321 note, 324-327, 

331, 333. 
Him-GhorPb, 320. 
Hlnduiun, 342. 
Hang-ho or 'I'cllow Bivrr, 295. 
Hokteinborg, 115. 
Hotun, 294. 
Hooker, Dr., uant of th At lu  by,:2l2 

rsq. 
H-an, coal-6adr of, 294. 
Hoo-peb, 294. 
Hope, me, 99. 
Howd el Amb, 322. 
H d h p  Rim, 369. 
Engel, Buon nm, obit- notice, 255. 
Humboldf 369 ; a t b q  of, ~nfoted, 
Burnt. P.p, 337 ; Span, 338. 
Hlum, 11; Gk, 11. 
Hnnxn-Nagar River, 13, 15. 
Hurley, Pmf., on OCM B&, 57. 

lbnbim B*., h u b  f r a  I h h d  * I 
Ynrhncl. 387. 

Iakrga, ronthavd morrmcat of, 64 d. I 
l c h g ,  292. 
11-, t r a t ~  04 379. I 
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tllnidlek h d ,  1 11. 
Iman-ul-Muk, Rqjab, 11 7. 
Imbeela River, 150. 
Im-Pembis River. 150. 
Imtonga Pmrinn, 220. 
India: Marine Surveys, 278; Gmat Tn'go- 

nometrical Survey, 278 ; Revenue Survey, 
280; Topogmphicd S w e y s ,  281; Geo- 
loqiral Survey, 282 ; hxhen log id  Sur- 
vey. 283 ; M eteorologial and Tidal O k -  
vationq 283. 

Indian Snrvep, Mr. C. R MuLham's Memoir 
on, 275. 

Indisns of Patagonin, 46, 47. 
I n d ~  R i m ,  13-15, 17, 388. 
Inland Sea, J a p ,  mwey of, 268. 
Inyate Mittion Shtion, 150, 152. 
Inyorka, 156. 
Irawaddy River, 172,291,345 d sap. 
Ireneo de S o u y  375. 
Irving, Wuhington, 210. 
Ish-I(arma River, 13. 
Ishrat -Jh~,  393, 395. 

Jamb's Bight, 113. 
Jade.River, 177. 
Jdk, Cape, 266. 
J a w ,  mast survey of, 268. 
Jawis River, 98. 
J e k l  Tuik, 55. - Mosq 55. 
Jeffreya, Mr. G w p ,  on Ocem M, 39. 
Jerm Valley, 181. 
Jemits, ' Hgistu' of the, 199. 
Jews in Southern Arabia, 332. 
Jo- Lieut. V. P., 29. 
Johnston, Mr. A. Keith, award of Patron's 

Medal to, 247 ; acknowledgment of, 250. - , Mr. &Keith, jun., 54,70. 
Jokhn, deseendanb of; 328. 
Joweir, 321. 
.hdiknlhaab, 111,113. 

Kachym Hills, 172, 346; tribcq 117, 847. 
Xahwab, or m p t i o n  room, 334. 
Kaieteur WatmMl, Report on. 122 st#q.;S04. 
Kalsar Bun-i-Dunya Lake, 391. 
Kamloopr, 134. 
Kanh, 320. 
Kanganm Inland, suwey of N. ewt of, 266. 
Kmgm district, 338. 
Karahokba Bazaar, 356. 
Karalrarh River, 25, 117. 
I(aralornm Pau, 178. 
I\'arsmbnr Su Lake, 13. 
K d d  Fort, 190. 
Karghalik, 24. 
K d w q  387. 
Kvhgsr  city, 196. 
K.shl.b, 391. 
K d  River, 196. 
Iiw M-, 343. 

Keller, Id-. J. and F, 301,376. 
Keltna. 326. 
Keen, or Bride." Valley, 190. 
K v m u ,  386. 
Keppel, Adm. Sir H, 292. 
Kettle River, 134. 
Khobdo, town oT, 291. 
Xhalutao. 3 9 .  
Khanikof, If. 4 393. 
Khartoum, 162. 
Khedive, the, 162. 
Khubr, 326 ; Vslley, 526. 
Khulm, 181. 
Khurmmd, 988. 
Kielung M o r a h  Miasion-house, 341. 
Kipebak-Kirghiz horde, 194. 
Kitghir, the, 190. 
Kirk, Dr., letten of, relating to Dr. Living 

.tone, 206 ; 335. 
Kisheagungs River, 587. 
KishlaLSerhsd-Wakkan, 391. 
Kiriljilga, 25. 
Kndai, 388. 
Kokcha River, 181. 
Koldewey, Capt., Report of, on Gennan 

North-Polar Expedition, 102 st wq. ; 307. 
Kwla, Valley, 336 d rrq. 
Koonaum Pa, 340. 
h'otal Mountains, 390. 
Kuen Lnen Range, 23. 
KWIi ,  118 ; hia rhan in the mnrder of 

Mr. Hayward, 119. 
Knk-bh, tbrone, 395. 
Kumalo River, 150. 
Kunjtit River, 189. 
Kunj%ti mbbcn, 186. 
Kurawal Fort, 392. 
K n r p r ,  395. 
Knrurrrme, 149. 
Kwei-foq 292. 

Lnmpeds Bay, 266. 
Lady W d w ,  the, 126. 
Labeam Villnge, 325. 
LRhoul Valley, 336 st scq. 
h, or h b u ,  343. 
Iambayeque Indians, 372. 
Landfall of Columbuq 210. 
h d s l i p  in British Columbia, 141. 
Lankong, plain of, 164. 
Lan- River, 168. 
La3 Manzanar. 48. 
Laubq Dr., Report of, on German North- 

Polar Expedition, 102 sf rrq. 
Laughton, Mr., on Oceanic currcntr, 91. 
Lee. Xr., 148. 
M e e t a h e ,  brigand chief, 354. 
Labmaon. M.. 393. 
Leiru tri&, 170. 
Le Vemer, M., d&mirution of longitudinal 

di5erence of London and Paria by electric 
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Lghtning expedition, 54, 68, 75, 79. 
Lightning Creek, 135 ; River, 134. 
Likiang-fw, plain of, 164. 
Lilloett, 134,135 ; River. 135. 
Limpopo and Zamaai, gold-region of, 147 et 
9. 

Limay, Rio, 48. 
Limetone Range, 178, 179. 
Limoria, 39. 
Lingwe Tmg table-land, 178. 
Livingstone, h., Progma of, 6, 206,309, 

335 ; Lettam relating to, 115 et  sq. 
Lob Nor, 186. 
Lo&hut, Mr. W., 174. 
Long Paecboq 342. 
Lop, D e d  of, 24 ; Lake, 23.24. 
Lorem Muqner station, 154 ; a p t .  Elton 

at, 154. 
Loxa, Mountain, 369. 
Ludbviw di Vartbema, 330. 
Lutlzu tribe, 168. 
Lungur halting-place, 185. 
Lyell, Sir Charltq 58. 

~.oartney, 199. 
Ma& River, 288. 
Blacloutzi River, 148. 
Madein River, 376,380 ; npids of, 304,376. 
Madm de Dim River, 375. 
Mapha Metropolis of Ptolemy, 322, 323 

note. 
Magellan, 49. 
MAgha, 391. 
Magnetic Variation Chart, 269. 
Mahfuz, 326. 
Mahlmann, Prof., 878. 
Mahomed Amin, 199. 

YaLub Beg, 192,193. 
Mabomedan rebellion in Yunnan, 166. 
M d h h ,  322. 
Major, Mr. R. H., on the Landfall of 

Columbun, 210. 
M.LIa tribe, 158. 
" Makenzie Inlet," n o n h t e n c e  of, 106. 
Mnhbobo, Chief, 149. 
Malaom, Straits of, 35. 
Mdanna P a q  337. 
Maldonado, Faustino, 375. 
bfalitsha Plain, 25. 
alamord River, 380. 
W a o ,  336. 
Manchnris, R h  crpedition in, 290. 
Mmemeh, 335. 
Menime, 115. 
Mann, Dr. R. J., 147. 
Manoor, 389. 
Manpjeni ,  1%. 
Manwyne, 356. 
Manyema, esnnibal tribe, 116,148. 
M m  Indians. Is. 
Map of the world; & Projection for. 159. 
Muble Cdon, 140. 

Mdreb, capital of the Himymitic d-y, 323 
note, 329. 

Marw Polo, 23, 199 ; Col. Yule'r d i o n  of 
Mar- Polo,' 270. 

Mariw River, 147. 
Mamon, city, 212 ; decline of, 221. 
Mwkluun, Mr. Consul, 295. 

, Mr. C. R., on Patagonis, 49,51; 
on Indian Smeys, 275 ; on ths B.cer of 
the Peruvian Andtq 367 ot q. 

Msahunaa, 157 ; inm-melting by, 155. 
Matabele tribe, 148. 156. 
Mathuf, 327. 
Matjen, Chief, 148. 
Matop, Port, 268. 
MauB, Bamn, 379. 
Mauch, Mr., 158. 
Mauphoo, 355,359. 
Maury, Capt., 29,37, 54,58, 61,70, 71. 
Maw, Mr. G., 212, 215. 
Mayo, Lord, 16. 
Mayagnana Idand, 210. 
Mazaruni River, 123. 
MLClintock, Sir L., 28, 307. 
M'Clun, Capt., 112. 
M'Leod, Sir Donald, on the v d t y  of Mr. 

Drew, 122. 
Mediterranean, compmative tempentan of, 

73, 74 ; survey of, 264. 
" Meditenunean of South Amuica," name 

applied to the Amazons River. 380,381. 
Mednsdd of ~ k a n d ,  393. 
Meer Fattab Ali Shah, 391. 
Mew Wali, 20, 117 e l  q.; 285, 389,390. 
Melville Island, 112 ; m u s l r ~ ~ e n  in, 113. 
Merollu Khan, mah, 390. 
Mmfaia, province of, 213. 
Mikoutza Mbe, 362,363. 
Yichell, Mr. R., 89'2. 
Michie, Mr., 173, 292. 
Middendorf, Y t, 306. 
Miles, Capt. S. V., Excanion into tbe lntcrior 

of Southern Arabia, 368 st q. 
Midkid-Band, 394. 

N=bpl the, Route fiom Caubul to Euh- 
gar, 181 ct ssp.; mmep of, 286. 

xastnah. 330. 
Moffat, Rev. R., 148, 149. 

~ ~ k ~ l ~ h o l ,  193. 
Moltke, Cape, 11 1. 
M o d ,  846,347. 
Monkey M e ,  345. 
Montgomerie, Major ; Report of the W s  

Explontion, 181 st mq. 
Moon@ Plain. 326. ' 

looquor  tribe. 170. 
Monlen, Arctic caman, 382. 
Morriron, Mr. M. C., obituaty notice, 258. 
Moaelikatze, Chief. 149. 
Mahabur ndga. 13. 
MOW tribe, 169. 
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Mostling Cape, 1 10. 
MomgShoay-yah, 350. 
Morw or Musns Province, 373. 
Moraffenbad, 387; River, 388. 
Mozambique Gulf-Streun, 35. 
M U M ,  387. 
Mungwe River, 148. 
M a o r ,  210. 
Mnnringer, Mr., 332. 
Mural Beshi, 25. 
Murchison, Sir R. I., Addrenn on opcning 

the Sdm, 4-10; oa the new Premiser 
purchased by the Society.9 ; on the murder 
of Mr. G. W. byward,  22; on North- 
Polar explorations, 111 ; Letter regret- 
ting his inabiity to take lhe Chair a t  the 
Anniverauy Meeting, 233 ; Letter &ow- 
ledging the Award of the Found& Gold 
Medd of the Society. 246; Farewell 
Presidential Add-, 252-316 ; on the 
Pmgnsl of Dr. Livingstone, 309; on the 
Connerios of Geo(paphiul with Geological 
Science, 311 ; CQ R d p t i o n  of the Pmi-  
dentid Chair, 313; on the death of Sir 
John H e r d e l  and Rev. W. Vernon Har- 
wnrt, 315, 316; on the Prasenoe of the 
Emperor of Brazil a t  a S p e d  Meeting 
of the Society, 366. 

Must& Range, 112, 113, 180. 
MnsL-or in Greenland, 108. 
Mnsnd, the, 331. 
Musters, Lient., 7, 305 ; on Patrgonia, 41 

st rsa. 
- - - z -  

Mustildl Valley, 184. 
Mynela, 357. 
Yydarrk, willown, 184,187. 
Mmods Province, 220. 

Nsgnao villa@, 388. 
NaLab el Hajar, 322. 
-Kurd, subtarranan pasage, 326. 
N a m w  River, 353. 
Nanga Psrbat, 388. 
Nultin, 360 ; Valley, 359, 
N a q  Capt., 32. 
Narrows, tbe, 70,78, 82. 
Naryn River, 195. 
Nats, deities, 348, 353. 
Nan& 375. 
Navatrete, 210. 
Nep-i, Chevalier Cristdom, 272. 
Nejed watering-ph, 327. 
Nelson, Mr., 147. 
N6v6 &Ids, New Z e h d ,  300. 
New Guinea, 302. - &nth Waleq mast mumy of, 267. - Z d d  h f ,  the, 157. 
Newall, Mr., 81. / Newfoudluui, c w t  survey o m .  
Ni& Lake, 134 ; Rim,  134. 
Niebnhr, Carstea, 330. 
N i n r a  Hill, 389. 

Nile, atam& of, 92. 
Ninety Mile Berb, 266. 
N'Kwmptch River, 138. 
No-Bqule, 149.153. 
Nollatb. Port, nuvq of, 265. 
Xwbrs, 178. 
Norddio ld ,  Prof., 307. 
North Pole, Gcrrmvl hpdition to, 102 sf wq. 
Noashera, 15. 
Nubbi Bubh, 188. 
N u b i  b r t ,  92. 
Nyam-Nyam, 116. 
Nyige Chowambe, 116. 

Ocean, o r p i c  life of, 39. 
Oceanic Circulation, 54 ct 6eq. 
b b a m h  River, 304. 
Okanag.o, the, 1%. 
"Old h F a l l , "  tradition of, 125. 
Ommumey. A h . ,  211 ; on Ocanic CUP 

renb, 91. 
Oomut, 390. 
Oordw language, 342. 
Orsnge River, survey of mouth of, 265. 
Orimedonk Cabract, 125. 
Osborn, Capt S., on the Atbatic and India 

Ocean Bed., 56 ct reg. ; on Patagonin, 50 ; 
on the G m m a  North-Polar Expedition. 
112 ; on d i i v e r y  in South America, 378. 

Onrika, diatrict of, 214. 
Owmi, Port, 268. 
O x u  Rim, 181 ; source of, 201. 

Pachiten River, 803. 
Pagad. Hill, 361. 
P ~ ~ ~ W I D  ~ a b r d ~ r ,  119,iaa. 
Pamir, watershed of, 12. - K h d ,  186. - Kul, 186. - Steppe, 134, 187, 200. 
Pantha , 349. P-c Pass, 340. 
ParC388. 
Parish, Sir Woodbii  50. 

Pstagonia~, gi&tio, 49. 
Patoor, 183. 
Paucartsmbo Rim, 304. 
Pavillon Creek, 141. 
Pavlinof 'M., 291. 
Payer, heat., 106 ; and WaJprecbt, Limt., 

307. 
Par Soldan, Don M. Felip, 303. 
Pedder Bay. m q  of. 265. 
Pendulum Iairad, 103. 
P m e  Rim.  304. 

Periplun,' the, 320, 334. 
Peru, explontioar in, 303. 
P e p ,  province of, 23. 
Petemunn,Dr., 69.71, 102, 112. 
Phayrs, Sk Arthur, 362. 
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Philip Broke, Cspe, 103. 
Phospho~mnn of the nea, 36. 
Phntnee Vilhge, 388. 

Physical Wy'  Mr. A. Keith Jahnston's, 
248. 

P i i a ,  Signor, 310. 
Pigafettr, 49,51. 
' Pioneer' newqapar. 18. 
Polar ~11rrent, 307. 
Pdariu, the Arcticexploring venal, 382. 
Polyandry, 343. 
Poalyne, Chief of, 350 ; hills at, 351. 
Powel, 354. 
Porcupine expedition, 54, 68, 69, 72, 75-77, 

79. 
PO; Fairy, A n s t d h ,  267. 
Portmronth Hubow, survey of, am. 
Potrro River, 192,123,304. 
Potchefstroom, 155. 
Pmtt, Arehimcon, 85. 
Prince Comrt, the late, interest bLQ in 

G % = p h ~  by, 249. 
Ptolemy. 325, 329. 
Publiatiouy geopphicd, new, 270. 
Pullm, apt, 34. 
Pnnja. 182, 183. 
Punjab, -M, ram, and m e r y  of, 337. 

Qnaaq mtionr governed by, 9213. 
Qneedand, mart nurvey of, 267. 
Qnmnelle River, 134. 
Quito, old kingdom of, 369. 

R.d., Scnm md Sfion, dmtarea of, 377, 
379. 

M B b q  325. 
Rdlof, Dr., 291. 
Rae, Dr., cm North-Polar Eqhatim, 113 ; 

145. 
Raboahsn, 389. 
Raja Qbal.m Mobi-ddii  21. 
hmakbobm Rim, 152 ; Halfway Reef," . -- 

13'1. 
Rawlioloo, Sir H., on the Murder of Mr. Q. 

W. H a m ,  12,122 ; on the Ill- of Sir 
R I.Mn&,27, 53; on tbaQcrman 
North-Polu Expedition, 111, 113; on the 

116- on the 
=A&2::l~158;9 on his 
elcction m~ M d e n t ,  239; m .ocpting 

. the Fonndar'a Gold M d  of tbe Society on 
bddf  of Sir R I. MI LIP^^^, 246 ; on th 
awud of tbe P a h ' a  Medal to Mr. A. 
B e t h  Jobruton, 247 ; on the Papm of 
Ma& %den and apt. Huoowt, 364 ; 
on th h m  of the Em- of Brui l  
at a Sprchl Mwting of tb. Society, 365, 
387, 381. 

Red 9q mrrey of, 264. 

Rb& of Ptolemy, 323. 
Richards, Adm. G. H., 37. 
Richtofen, Bmn, 173, 293. 
Rio de Janeiro. Institute of. 366. 
Rivihra du Sable, 134. 
Robinsan, Rev. W., on the UBcl lb"  of 

British Columbia, 144. 
--, Mr., 137. 
Rock Creek. 134. 
Rohtung Range, 337. 
Roper, River, 299. 
Romima, Mt., 305. 
Roaa, Monte, 30. 
Rcm, Mr. J., on tbe country north-mot ot 
Cpopcrb M, 96 st q. ; A W k n  
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