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ADDRESS TO THE ROYAL GEOGRAPHICAL SOCIETY, 1906.' 
the EL Eon. Sir OBOBOE TAUBMAN OOLDm, EQM.O, Reddent. 

AT thb  Annivereary Heeting, the firet over whioh I have presided, I 
p r o p  to review briefly the work of our Sooiety during t b  pa~t year 
and its poeition to-day ; but I must commenoe with one prefatory 
remark. In  epeaking of reeulte aohieved and of progrew made, I 
oannot ieolate the past year from its predeoessors. In  the Royal 
Gleographioal Sooiety there are no revolutions. Suooemive preaidenta 
and munoils take up the work whioh baa been prepared by thom who 
have gone before them ; and, e p d i n g  for myself, I have been content 
to follow, aa oloeely ae oiroumstanoes have prmitted, on the line8 
pursued by my dietinguished and untiring predeoeseor, Sir Clements 
Markham, during the twelve y€18TIl that he presided over ue with euoh 
marked encow. 

So far ee the general pro- of the Sooiety ie ooncerned, we have 
rewon to be mtiefied. You will eee in the Annual Report and the 
New Year-Book, whioh will appear tbie wmk, that during lmt year (aa 
in the preoeding yeare) a euhtantial addition wcre made to our mem- 
bere; bat this ie not the only, nor even the ohief, eign that the Society 
ie enooeeefully holding ite place amid the many and varied organizlrtio~ 
through whioh the aoqnieition and diffusion of human knowledge are 
oarried on. Per~onally, I am inolined to attaoh even more importance 
to the gradually inoreasing oirculation of our Jwrnal outaide of the oirole 
of the Sooiety. Yon may remember that, about fourteen yeam ago, the 
soope of thii publioation wae considerably extended eo m to cover the 
whole field of exploration and geography. There bad been previouely 
no euoh permanent organ in the EnglLh tongue, and the enoceee of the. 

Delivered at  the Aoniverssry Meeting, Dfay 21, 1906. 
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experiment fully justihd the etep then takeu by the Counoil. But 
eoient3o moieties, like all other human institutions, oan only prosper 
by oontinually adapting themeelvee to the ohanging aonditions of their . 
environment, and the Counoil, two yeera ago, wieely deoided to place 
the J d  on publio a l e ,  and to exhibit the bilh of ita contenta at  the 
prinoipal railway stations in the kingdom. The result has been a very 
large addition to the oiroulation of the Journal. I earneatly hope that 
thia and similar step may widely inoreaae the spread of interest in 
geography amongat the general publio. As teetimony of the view 
taken by aoientiilo men of the intrinsio value of the Joum1, you 
may like to hear a few words from a letter recently received from 
Prof. Suean, when aoknowledging hie eleotion as an Honorery Come- 
sponding Member of our Sooiety. Prof. Sueee, aa every one knows, is 
one of the greatent living exponenta of geologioal and geographical 
eoienoe, and he writea, "The Sooiety's Journal has for yeara been one 
of my richeat eonroea of information, and I shall be happy to poeeeee i t  
in my library, and not to remain dependent upon publio librariea." 

You am aware that, in addition to our montwy journal, we inane 
a t  intervale extra publht iom of a oharaoter too lengthy or too 
t eohnid  to be euitable for our monthly number. During the p u t  
year we have publiehed o volume of great intereat and scientifio value 
by Dr. Membsoher, on hi8 expedition to the Central Tien Shan moun- 
tains. The eighth edition of our 'Hinta to Travellers,' whioh is need 
by explorers of all nationalitiw, hoe been exhausted for eome montha ; 
but the ninth edition, under the editorehip of our able map ourator and 
h tmoto r ,  Mr. Beevea, is now reedy for publioation. It has been 
entirely reoert and greatly improved; the demand haa been ao great 
that we have had, moat oheerfally, to print double the number that 
we printed of the previoua editione. 

In the inetrnotion department under Mr. Beevea the work is 
oonstently inorewing. Ollioers and oivil officials are sent every year 
by the Government department8 to take the Sooiety'e diploma before 
entering upon their work. In other ways we continue to be on olose 
relatione with eeveral department8 of the Government, and even foreign 
governmanta have appealed to us to reoommend oompetent men for 
oerrying out the work of boundary delimitation. 

Under the able and zealous are of Mr. Heawood, our Library is 
oonetantly maintained a t  the level whioh you have the right to expeot 
~JI a Sooiety aa energetio and abreeet of the timea aa ours is. 

Fortunately, we are not entirely dependent for this objeot on our 
own funde, often urgently required for other purpoeea, but are a h  
mieted by the gencuwity of individual members. I must, on this 
oooesion, spoislly refer to the magnifioent donation made by one of 
our oldeat Fellow, Dr. Alexander Peokover, Lord-Lieutenant of Cam- 
bridgeahire, who, from hie early yea=, hae been a diligent and 
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disariminating oolleotor of geographiool oWcr ,  and rare m a p  Mr. 
Peokover hre genmualy preimnted to our Sooiety nearly the whole of 
tbk valuable oolleotion, thns oompleting many @pa in the lib- snd 
mapmom oolleation. Qoite r e ~ ~ n t l y ,  a h ,  Colonel Failden, who, daring 
the grsoter put of his lifetime, devoted himself to form- an dmtio 
library, haa been goad enough to p m n t  this rare and luge oolleotion 
to our W e t y ,  of whioh he ia no dietinguiahed a Fellow. It will 
inbmat you to know that the general index to the h t  twenty volumea 
of the GeoqrapkisaZ Jwrnol ie elmart ready for pubLioation. It will 
form a volume of about 600 pagee in double columns, and will be 
invaluable for purpo6ea of referenoe. The general index to the four- 
teen volumes of the earlier P r d i n g *  of the Royal Q w p h i c d  %Q 
ie alao well dmnoed; while the eapplement to the Library Oatalogne, 
oovering the laet fourteen yeare, ie prooeeding. 

To mme of the Fellows, M dm to the general publio, the evening 
meetinga of the flooiety, held fortnightly from Novslakr to June, may 
perhaps r e p m n t  our prinoipal aotivity ; but I think that moet of you 
here premnt know that they form only a emall seation of the totality 
of the Sooiety's work Neverthelaw, those fortnightly meetinga un- 
doubtedly pby a very ooneiderable part in the diffdon of geographiod 
knowledge, and the general oharaoter of the papera whioh have been 
d during the hut year is an indiation of the oontinuonr progreer 
whioh ha0 been made in our time, in raining the etandard and widening 
the field of our subjeot. From the nature of thingo the majority of 
thoee papera have been reoordn of travele, but these have dieplayed un- 
mirtakable evidenoe of the inoreaeingly mientifio oharaoter of the work 
of geographid exploration. I would mention M typioal owma the 
papera of Dr. Beligmann on Britieh New Guinea, of Sir Henry 
Moahon on histan, and of Baron Nordenekjiild on hie d e n  in 
Bolivia Nor haa such work been oonfined to remote oontinenta and 
Sands. Mnoh hae been done both at oar meetinga and in the Jwmal to 
extend our knowledge of Earope itself. For instanoe, Colonel M a u d e  
paper on the Rhodope Balkme WM a useful oontribution to the 
geography of a very little known part on the Continent. Mr. Hogarth'r 
able paper on the geographioal conditions affeoting population in the 
Emt Mediterranean Ian&, and Mr. Bpotawood Green'r moet intereeting 
paper on the Spanieh Armada, are etriking examplee of the light whioh 
geography ia able to throw,upon history. The aeries of papem by Sir 
John Murray on the Sootoh Loohe, whioh have been oontinued in the' 
J o y 4  during the l ~ t  year, and the paper by Mr. Viotor h t t y  in 
the oarrent number of the Jmrnal on "The Glmial Aepeob of Ben 
Nevia," ore instanoea of reoent oontributions to geographid know- 
ledge of our own oountry. We have had other papem of a purely 
mienti60 ohamtar, euoh M that by Mr. Soott Elliot on the aotion of 
water-planta in Chile in building up land; by Prof. Davia on "The 

B a 



&ogrephial Oyde in an Arid Climate;" by Prof. Sohwsn on 
66 The Rivers of Cape Colony ; " and by Mr. Maokintoeh Bell on " The 
Qr-t Tarawera Voloenio Rift." In  another department of the wide 
field of geography-the field whioh has been designated "Applied 
Geography," that in whiah ie worked out the bearing6 of Qeographioal 
oonditiom on humen notivity and human intareeta-we hnd en admirable 
w r  by prof. Gregory on " The Eoonomio Geography of Anetrah." 

You are aware that the i n o d n g l y  eoientifio obmcter of our 
geographioal work led to the eetablbhment, eome three or four yeere 
ago, of a Reeearoh Department, mainly devoted to dieoneeions on 
rnbj& of too t eohn id  a oharcroter to be enitable for our fortnightly 
meetin@. These diaonesions are, of m u m ,  open to ell Fellowm of the 
Sooiety, but not to vieitore, except by invitation of the Beeeuch 
Committee. Thh  department haa been aotive during the peet yew. 
One intereating dinnaion waa that on Mr. Bandall WIver 'e  viem ae 

the data and origin of the Zimbabwe mine in South Afrioa, a subject 
intimately conneoted with the early history of African exploration. 
Another valnable dimneeion wes that rained by Mr. Scott Elliot'e 
dvmaoy of an inquiry into the reeouroee of the Empire. Dr. Nanaen's 
paper on The Oaoilletion of Shore-lines " alao led to a lively dieonmion 
by speoialiata, and I underatand that the Remaroh Department may 
coon expeot another paper from Dr. Nensen on the same subjeot. 
Certain pointa oonneoted with the Seietan lake-baain involving 
teohnical eoientifio ooneidenrtione were elso brought before thb depart- 
ment by Sir Henry McMahon. A diaoueeion on a paper by Sir Clementa 
Markham dealt with probleme etill to be mlved in the north polar 
area, and it is in the attempt to mlve thew problems tbat Mr. Einar 
Mikkeleen ia now making his way through Behring etraite to Prince 
Patrick Land. Part of the fun& required for the work haa been 
furnished by our Sooiety. Captain Lyons of the Egyptian Sluvey 
brought before the Reeearch Department the eubjeot of the Nile flood, 
whioh he haa now expanded into a book (entitled The Phyeiography 
of the River Nile and ita Baain '), published by the Egyptian Govern- 
ment This elaborate work oontains a maas of valuable information on 
a most intereeting and important subjeot. Through the Beeearoh 
Department we are initiating an inveetigation into the changea which 
have taken plaoe in the North Sea coeet region of England during the 
hietorial period. The inquiry is a oomplicated one, and will require 
the aeehtanae of many workers, but i t  ie worth carrying out, ee the 
rewlte can hardly fail to be of value both to pure geography and to 
hietory. In the eame way we have arranged for a epecial inveetiption 
of e limited river area in the Themes b i n ,  with a view to d h v e r  
the rate at  which the land is being worn away through influence8 of 
rainfall and other oaueee. We have every reaaon to hope that in tbe 
near future, as t.rained geographical etudenta beoome more and more 



numeroue, predical work of various kinds wil l  go on inomwing under 
the auspices of the Sooiety. 

I will nay a few worda on geographioal work already wmpleted, 
or in the ooum of wmpletion, whioh hes not yet been brought fully to 
the notioe of our Sooietg. Mr. Ellsnorth Huntington, a young American 
explorer of a thorough mientifio training, haa juet returned to thb 
oountry from Central A h  with his oompanion, Mr. Barrett. I believe 
that Mr. Huntington hoe done much to eolve some of the problems 
conneoted with the geogrepby, the desiooation, and the aroheeology of 
Central Aeb; but a full 8ooount from his pen wil l  be published in the 
Journal very shortly. You dl h o w  that Dr. Bven Hedin haa etuted 
on another of his great expeditione. He hag already traversed 
Persia, and he believe6 that he hes solved some of the more important 
geographid probleme of tbe eattern provinoee of that oountry. We 
andentand that his next field will be Tibet. To ue, oe Brithh 
geographer@, it in somewhat tantalizing that the British Government 
hes dedhed to grant permianion to experienced British ofloem to enter 
Tibet or to explore the unknown d e n  of ita great riven; but this 
& not the pleoe for either approval or condemnation of the polioy on 
which thin deoiaion is b a d .  In the oontinemt of Afrioa, the expedition 
under Captain W n g  and Lieut. Boyd Alexander hoe been at work 
in Nigeria, on Lake Ohad, on the Shari, on the Mobangi, and in 0 t h  
regiom for about two years. I t  is making ita way to Lado, and may 
probably before long return down the Nile. Valuable reaalte ere 
expeoted from thin expedition. Some of them have, indeed, alrwdy 
appeered in the J d ,  inohding an excellent map of part of Nigeria 
by Jblr. Talbot, one of the surveyore of the expedition. Daring the pert 
year our Gold Itfeddiet, Commander Peery, hes made a freeh atart for 
the purpose of reaohing the pole. We wish him every eaooesa Captain 
Amundeen, who, eome three yeem ago, went oat with two or three 
wmpanions to oarry out a mriee of obeervatione around the north 
nugnetio pole, hoe eooomplished the North-West Pessege. He haa sinoe 
returned to his oompaniory and will probebly carry on the projeoted 
work for another year. Another intereating matter oonnected with 
the north pole region ir the eetebliahment of a Danish acientifio etation 
at Dieoo, on the went o w t  of Gmnlond, for the purpcae of making 
oontinaons aoientifio o ~ a t i o n a .  During the yew Captain h t t ' e  
magnifioent narrative of the National Antarotio Expedition hoe been 
given to the world, and we ere now awaiting pnblioation of the detailed 
soientific resnlta. Meanwhile, the soientifio r d t a  of the Swedish 
Antarotio Expedition have appeared in mveral large volumes, eome of 
whioh are published in English. Strenuous efforts are being made by 
Liout. Barne, ari., to obtain funde for a emall Antarotio expedition to 
supplement that in whioh he bore em edmirable a part I n  view of the 
heavy expenditrue reoently inotud by the W e t y  in the National 
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Antuotio Expedition, your Oounoil do not at preeent feel jortitisd even 
in mmidering the quedon of a contribution to the new fund ; but they 
fully reoognk the importam of oontinuity in Antamtio exploration, 
and they have learned with mtidaotion Captain Soott'e emphatio opinion 
M to the qolr l i8at io~ of Lieut Berne for oonduoting the propod 
enterprin. 

With regud to the ever-important mubjeot of geographid eduoe- 
tion, we have every maeon to be mtiefied with the propem that h.e 
been made during the prat year. We have exoellent mporte fmm 
Oxford, where, under the new d e r ,  Dr. Herbedmob the oohool con- 
tinuea to flourish The number of etudenta during the preeent term 
h~ i n d  very largely over the paet term, and not a few of them 
propose to devote themmlvea epeoidly to obtain the full diploma of the 
mhool, whioh implies a very thorough mastery of the eubjeot in all ita 
depertmenta A epeoial ooune of leotqree by men of high rtanding in 
the different branohes of the eubjeot haa been U t a t e d  there, and 
thwe~ promise to be oompletely e a o d u l .  At Cambridge, ah, we have 
resllon to believe that steady propem is being made. There elro a 
aeries of leoturea hna been initiated during the poet year. Sir Olementa 
Markham opened the aeries with a leoture on the Field of Geography. 
Tbia h~ been followed by othera by Sir Arohibald Geikie, Mr. Hogarth, 
and Major Hille. Perhap one of the moat enmuraging e tep taken 
during the year wm the h u e  by the Eduoation Department of a ayllabne 
for geographid feclohing in seoondary sohoola It WM hardly to be 
expted that, at  the outnet, th ia eyllabas would be all that e u d i n g  
pgraphsre might wiah; but on the whole it is errtiefaotory, and the 
mere faot that euoh a eyllabus baa been hued by the Eduoation &pert- 
ment ie highly signifioant of the important podtion whioh geography 
hee .eeumed in eduoation in thin country, mmpared to what it wae a 
generation ago. But thie +read of geography in reoent yeus, not only 
in aemndary mhools md in the univeraitiw, but in military end in 
other oiroles, in one whioh would demand an a d d m  by ituelf, md 
I h v e  only been able to touoh upon it here. I need not dwell on 
the inoreaaingly important podtion whioh geography hna been allotted 
in the examination of the Univereity of London, largely due to the 1 
energy of Mr. Idnokinder, who, M direotor of the London LJohool of 
Eoonomics, givea the eubjeot a p h  of the i h t  importanoe there. 

The p a ~ t  year hss in one reepeot been rather a eed one for the 
M e t y ,  M our obituary lint oontaine the names of some of the m a t  
dietinguiehed of our Fellowa Among our home lbt, I oan only allude 
to the great lorn whioh our k i e t y  and geography have eoetained by 
the death of enoh men M Sir Mount Stuart Grant Duff, Sir aharlea 
Wileon, Dr. Blanford, Sir John Farqdumm, Sir William Whcuton, 
Canon Tristram, Sir Coutta Trotter, Admiral Lindsey Brine, and 
Captain Wiggine. In Sir Auguotue aregory we have loat one of our 
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oldeet Fellowe, and one of the great early pioneer explorere of Auh.elir 
Among our Honorary Correeponding Members we have to deplore the 
lose of euoh dietinguiahed explorere rad geographers ru Buon Van 
Biohthofen, Major Von Wieemann, Id. de B r m ,  and perhape peatent 
of dl Elieee Beolw. 

I oommenoed my addreee with a t r i b u t e - n d y  brief and 
inadequate-to the work performed by my predeoeeeor, Sir Clemenb 
Markhem, during his twelve yeus' tenure of the Preeidentid ohair. I 
winh to oonolude the addreee with a similar tribute to the indiapenaable 
work performed by Dr. J. Soott Keltie during the first yesr of my 
presidenoy, ae, indeed, during the fourteen years that he haa Wed the 
poet of eeoretary to the Sooiety, throughout aU of which period 1 have 
been in a poeition, M a member of your Council, to follow end appreoiate 
his invduable eervioee. 1 do not, of oonree, imagine thet any word8 of 
mine ccm add materially to the firmly-rooted reputation of Dr. Keltie, 
either in our great Sooiety or amonget geogrephera of all nationalities. 
He is too widely known to need oommendation from me. But I oleim, 
ma one of my privilegee, to remind you of the faot whioh mnst be patent 
to many of you, that by far the greater part of euoh work of the k i e t y  
aa appeara to be performed by me-inoluding even the more solid meterial 
of thia addma-is really the work of our untiring, our d o u e ,  our 
deeply experienoed mretary. 

TEE RHODOPE BALKANS.* 
By Lleut-Oolonel F. 8. MAUNBIIILL, O.Y.G., &A. 

TEE Bhodope Balkens ie the name given to the aeriw of rangee along 
the southern frontier of Bulgaria whioh shut off thet country from 
aooees towards the Mediterranean. They form e part of European 
Turkey ourioudy little known, although the traveller in the Orient 
expreea to Conetantinople ekirta the foothills of the range on the north, 
and may admire ita bold line of enowy aammite, and slso the m e t  to 
Salonioa along the b g e m  followe its southern elopes and traverse8 
some of its gorge& Yet the aotual oountry ie eeldom penetrated by 
travellers, and eince the atirring timee of the war of 1878, when some 
of the Turkish oolumna retreated through ita passee, and ita feudal beys 
organized a foroe to deeoend on the Rueeian line of communioatione, 
the oountry hes remained forgotten. 

The name "Balkan" in Turkish ie a generio term referring to a 
range or maas of wooded hilb with peetarage and mecrdowland on their 
elopes, rather than to a "dagh," or mountain, a neme applied oftener 
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to the wild moky mnges with ineooeeeible peake and rugged elopea 
more oornmon in dsiatio Turkey. 

The main range of the Balkana whioh givee ita name to the penin- 
mula ia known to the Turka ee the Khoja Balkan, or "Father of 
m a n e ;  " the oentral mane of the Rhodope ie known ae the Kara, or 
Blaok Balkan, probably from the dark meseee of pine foreeta along ita 
eummit ridge& The high maea of the Rilo mountaine ie the Altun, or 
Golden Balkan, while another very beautiful and p i o t u q u e  range 
ia the Stranja Balkan along the Blaok eee from the Boephorne up to 
the Bulgarian frontier-hills of no great height, bat with densely 
wooded elopee and deep winding glades, affording very delightful 
eoenery of a kind eomewhat rare in Turkey. 

The Rhodope Balkane oommence on the west ee a oontinuation of 
the Rilo mountaine, a h e  maae of hilla whioh form the eoathern 
bnttrem of the Sofia plateau, and rise in the Muaalla peslr to 9600 feet. 
A eharp dip with a rugged ool mparatm the h p a t  range, whioh forms 
the north-west end of the Rhodope Balkans, from it, after whioh the 
general trend of the range ie to the eoath-eaat, though at an elevation 
very maoh lower, of about 6600 feet. The central part of the mp, 
the Kara Balkan, ie to be found along the Bulgarian frontier south of 
Philipopolie, where the prinoipal peaks are the Persenk, rieing to 
6800 feet, end the Perilik, at the tuming-point of the frontier, to 
7130 feet. Eastward of thia the range praot idy dividee into two 
long offeeta, whioh' enolose the valley of the Arde, one following the 
line of the Bulgarian frontier, and gradually getting lower until ita 
foothille approaoh the Maritee near Adrianople, and another, a well- 
delined eerien of ridgee whioh skirt the ooest plain of the A3gean and 
trend to a oentral knot in the Khoja Yaih Dagh, whioh rieee to 4210 
feet, and sends out spurn to the ooeet at Dede Agaoh, aa well ee towar.de 
the Maritza on the eaet and the A r b  on the north. 

The many emall etreams on the northern elopes of the Bhodope 
emerge from their narrow valleys and gorgee into the wide plain of 
aouthern Bulgeria, and there form tributariee of the Marib,  the great 
river of the prinoipality most famous in national song and etory, whioh 
leavea Bulgaria near Adrhople, and eweepa round the eeetern end of 
the Bhodope to enter the eea near Dede Agaoh. The M a  is the 
ohief river of the Bhodope, ee it rises in the central pert of the range, 
and flowe between the two linee of hille forming the eaatern end, re- 
ceiving many tributaries on either benk, and finally eeoepea through 
a narrow gorge to join the llderitza just above Adrianople town. 

The Kizil Deli a a i ,  or 66msd red river," is a large mountain 
etmam whioh drain0 into the Maritpa from the eaetern aide of the 
Khoja Yailo Dagh, and is ruching torrent throughout ita courae, 
whioh quite juatifiee ita name. 

On the m t h  ere no eetreams of any b e  flowing into the Bgean 
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from the ooaatel rangee of the Rhodope, the largeet being the Yardimlu 
from the muthern aide of the Khoja Y d a ,  whioh traveme a wide 
oultivated plain a n t  of (bulj ixm, with meadow-land and patoh- of 
foreet, on ita way to the eee. At Xanthi a etwom emerges jaet above 
the town from a m k y  gorge, but i t  eoaroely erista in Bummer, an ita 
wat6r8 are used up for the town and the belt of gardens emomding it, 
ib ehingly bed being dry. 

Along the weet aide of the Bntodope ia the wide baein of the Meeta, 
a large etreiam r i o i i  in the Eilo, and formed of many affluenta from ita 
foothill8 and the Piriu and Doapat rangee. It peesea in a deep-out 
valley through W o g ,  and entere the little plain of Nevrokop, but 
soon resnmee ita oharaoter of a mountain torrent, foroing ita way 
along a deep tortuoua ohannel through a V-ahaped valley between 
e p m  from the Bhodope and some high w g e s  about Drama, towarde 
the Egean. At the little atation of Buk, the Saloniaa-Conatantinople 
railway oroeeee the river and follows ita bank, traversing a emell open 
b i n  at  Bnk, and then winding along a piotureaque rook gorge through 
tannele or in a outting oloaely overhanging the water. I t  is only in 
the laat few milee, when i t  h e  left the gorge and turned towards the 
sea, whioh i t  entern oppcmite Thasos, that the river b able to epread 
itself over a wide aandy delta and eeoapee fiom ita mountain gorges, 
The TPrkieh name of the river ia Kara Su, but aa t h b  is also applied to 
the Strama and many other etreams, it seeme' beet to retain the name 
Mesh, its former Greek name, whioh is alao known to the T u r k  

The general outline of the Bhodope presenta no prominent p& of 
etriking grandeur riaing above the general o h m  of wooded or brown 
mmmita, but ib ohief beauty, wpeoially in the oentre and weet, lien 
in its pine-olad eummite and dopee, enoloeing pleaaant valleys, uplend 
meedowe watered by many rille, along whioh are villagee of log-built 
h o w ,  whoee wooden roofs and general outline would remind one of 
the Tyrol, were i t  not for a oertain irregularity of shape that mwt 
be oriental, and for the wooden tower of the minaret above the trees. 
Them paeture lande along the elopee and the foreeta oonetitute ita 
prinoipal source of riohee of the ootmtry, and form a pleasing oontraat 
to the bare oultivated plain8 of the Marib and the Bgean ooast, whioh 
are eoorohed in summer and have few treea. There are no lake8 at  all 
in the Rhodope, end in this i t  losee somewhat in piotureequeneaa oom- 
pared with the fine lakes of Okhrida and Prespa among the Albania 
mountaim, or even with thoee of the Pirin Dagh olose by, which haa 
several beautiful lakeleta on ita eummit plateaux. The Dospat Dugh, 
a t  the north-west end of the Rhodope, sends out a long epur into 
Bulgaria, whioh oirolee round over Batak, the prinoipal village on that 
aide of the frontier. 

All them aummita are thickly oovered with pine forest, oooaaional 
open gladeo being available aa paetarage, while the s tream coon 
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dhppeiu in deep nmrrow gorges ohoked with foreat, or bordered by 
orage overhanging the etream tumbling over the boulders below, the 
diatriot being extremely wild d piotureeque, with few habitatiom 
outaide Batek iW. The spurs to the north terminate abruptly over 
the plain of the upper Maritza, and the streerne M they emerge are 
used to irrigate the rioe and maim field9 of the lower levels. 

On the Tnrkieh side the chief oentre is Dospat, a large village of 
eome three hundred honaee, oloee round whioh approaoh the deme pine 
fore&, although them probably will dieappear in a few years if the 
present reokleaa eyatem of outting in oontinued. The plaoe ie atill, how- 
ever, famow for ite tmwmilla, piotnmqne wooden building8 along the 
bordem of the stream, whioh winds along below the town and supplies 
the neoeaesry water-power to work the primitive maohinery. The 

eonthem elopee overlooking the Meet8 v d e y  ere almost bare of trees. 
The Central Bhodope in the moat piotureeqne part of the range, and in 
known at  ita weatern end .e the (Ihadir Kaya, and a t  the east ae 
Shabsnitza, forming part of the Konr Balkan, and running up to the 
Perilik peak. The frontier of Tnrliey a t  thh point projeota forward 
ss B long triangular tongue whioh remhee to Tnmruah, only six hours 
from Philipopolis, and from the hilla round whid  the Maritza plain 
can d y  be overlooked. This is the Euphus " kaza," or dietriot, and 
has ita centre of government at Dovlen, a soattered plaoe of eome three 
hundred wooden home at  the bottom of a deep valley. 

The Kriahim stream draina thie dietriot toward6 the Marib, Wing 
made up of a large tributary from Trigrad, and another from the hilla 
over Batek, which emerge6 jmt above Dovlen from a splendid gorge 
bordered with towering oraga, and filled with a derk thioket of foreet 
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growth. If the traok along the b r d  ridge of Bhabmitea ia bllowed, 
a m d o n  of fine panonmaa unfold themeelvee northward over 
Rupohne, &ward over all the valley of the upper Ardq and wee- 
ward towards the gorges of the Mwta and Nevrokop. Far away to the 
north in the shadowy haze b the long line of the main Balkan ohain, 
with the Shipka pane and other historio featuren of the 1878 war. 
Below it ia the fertile plain of the Maritu, with the oorn and rice fielde 
watered by the dreams whioh struggle over the plain after leaving 
these h i b .  The middle distance b a tumbled maw of peake, eome 
bare end oraggy, and some thiokly foreatad, the blaok pinwlad peak 
of Pemnk rieing higher tban the othene; while many deep g o r p  
trend down to join the Kriehim stream, whioh our juet be t d  
winding northward a t  the foot of a narrow Vahaped valley. Along 
the several heights can be treoed the double line of h u h  and poeta 
forming the frontier of Turkey and Bulgaria. 

At our feet are denm merrras of pine and beeoh foreet, mvered by 
open groeey uplands end glad-, through whioh flow many small 
streams, whioh unite lower down to form the river of Trigrad. A 
glimpse of the wooden roofs end minsreta of the village can be 
obtained, M well aa ita outlying farms and aheepfolde, whioh are 
wonpied for the summer poetwage, and are dotted about the dopee 
in little o1ustere where the best grazing oan be found. Juet beyond 
Trigrad the stream enters a deep narrow gorge eome 6 miles long, 
bordered by limestone orags and cliffs several hundred feet high, 
olothed with patohm of beeoh and pine foreet-a very etrikiig bit of 
acenery in the middle dietsnoe. Winding along the slope near the 
top, and overlooking the gorge, b the narrow path which leede out of 
Trigrad towards the villages to the north. The mom dietent hills 
have almoet lost their foreeta, and appear bare and brown; and the 
reokleiw way in whioh the treea are out ten& very rapidly to destroy 
their prinoipal beauty. 

Turning eastward, a splendid panorama of mountain eoenery open 
out over the suooeaeion of wooded ridges and pleeaent valleys down 
whioh flow the streams forming the headwaters of the Ardq and aome 
of the roofs and minareta of Ardabeehi (" the head of the Arde "), where 
am the prinoipal eprings whioh give rise to the stream, orrn be seen 
in the deep valley below. Farther north ie the long line of the frontier 
ridge, with the valley of Beshmakli juet below us, dotted with many 
small villagee and mills along ita stream. Immediately below us the 
slope of Shebanitza falb away very rapidly in a number of oraggy 
spurs thiokly clothed with beech and pine foreat and a tangle of b m h -  
wood. About midway down open gledes and meedowlend appear, with 
the roofs of dekched f a r m  and eheepfolda, mupied in summer by 
people fiom villagee out of sight in the deeper valleys beyond. Several 
sharply defined ridgee, elso well wooded, run out eertward an spun, 
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ekloeing the many m a l l  valleya whioh trend down to the Arda. 
Water-meadows extend along the streams, little olneters of pretty 
wooden-mofed houses, and here and there a water-mill, easily reoog- 
nizable by the long wooden trough or ehoot which oarriea the water 
from the upper ohannel down to the rim of the wheel. 

Beyond them, in the middle distance, the fomta almost oease, end 
bare ahsly spurn with patchee of red and yellow earth dip steeply from 
the brown summit of the Maden Dagh t o w a h  the Arda, and enoloee 
the dietriot of Egridere, or the "crooked valley." In the far distenoe 
the frontier ridgea can be traoed above Kirjali, with the bare rooky 
meee of the Khoja Yaila which overlooks the month of the Maritza, 
and also of the Karlik Dagh along the edge of the ooaatal plain. 

Looking southward towards the iEgean, a belt of nhimmering haze 
indioatea the eea, and the bigh mass of Thasoe island stands out boldly, 
with a mase of minor rangea on the mainland near it. A high wooded 
ridge rnna out aa a epur towards Xanthi, and riaee again to the Knshlar 
Dagh and other rangee whioh trend eastward. The narrow gorge of 
the Meata can be traoed by o dip in the hills, bat the stream is not 
visible. The ncenery of this dope differs greatly from the others, as 
the graesy uplands give way to sharp stony spurn, with a foreat of 
Scotoh fir on the upper levels, but only soattered stunted oaks and 
brushwood lower down. Hem the streams tumble over rocka and 
boulders or thread through narrow rifta and gorgee on their hurried 

CENTEAL RHODOPE UPLANDS HEAB TBIBBAD. 

way towards the Meeta. Pathe narrow and tortuous lead down these 
valleys, and are scarcely traoeable among the stonen exoept here and 
there. The stream is cr.ossed by a piotnreeqne etone bridge of one 
high pointed arch with a very narrow slippery roadway, and no aide 
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w f i  to prevent the unwary traveller from falling into the torrent 
below. Them traoke trend towarde the station of Bnk, on the Monioe 
railww, whioh haa beoome the principal trade oentre for this dietrid 
einoe the line waa opened. Looking weatward along the summit of 

OElsTBAL RBODOPE : TBIQBAD VALLEY. 

the range is the Chadir Kaya plateau, once well wooded, but now with 
only eome eoattered patohea of treee. Its undulating slopes have a 
few patohes of rye and barley oaltivated by men from the hamlets far 
down the valley, and many of the detaohed eummits are orowned by 
huge granite bouldere, while on the slopes are eoattered pinea stunted 
and gnarled by being lopped for firewood. 

Beyond Chadir Kaya a magnificent dietant view opens aorm the 
Meata valley, the horizon being filled in by the long sharply defined 
range of the Pirin Dagh with its rugged foreebolad dopes, while away 
to the north ia the Bilo Dagh and Musalla peak, the higheat mmmit in 
thie oountry, juet touched in Odober with the firat enow. The aotual 
stream of the Mesta ie atill invisible in its deep narrow gorge, but in 
the Nevrokop a few reachea glimmer in the eun, and the white houees 
of Nevrokop show up in a belt of gardens againat the hills on the far 
side of the plain. 

The population of the Rhodope is almost entirely Moslem, the 
Eaatern Rhodope exclusively so, except for a few Christian Bulgarian 
villages in the Baahmahli valley, while the long tongue of Turkiih 
territory forming the Rupohnz dietriot ie also all Moslem ; indeed, a t  
one time i t  formed part of Bulgaria, but owing to the strenuous resist- 
ance of ita inhabitants to Christian rule, the frontier wae readjueted and 
the countryreatored to Turkey. On the Bulgarian side of the frontier, 
with the exception of a few eoattered Moalem villagea, the inhabitants 
are Christians. The most intewsting seotion of the population are the 
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Pomake, or Moelem Bulgarians, people who beaame Moelem at the time 
of the Turkish oonquest in the fonrteenth oentury, d who form the 
principal part of the inhabitante of the Central Bhodope, and number- 
ing mme 100,000 throughout European Turkey, where they oompy 
diatriota along the Vardar ae well ae these hills. I t  ie among 'the 
mountaim that the people oan best be etudied, ru, in other disbiota in 
the Vardsr valley they have become more merged in the general 
Moelem population. Here they inhabit all the Ahi Chelebi district, 
dl the oentral range and the Bnpohuz dintriot, tu well M the Dolspat 
ridge to the west. In Ahi Chelebi there atill remain some of the 
Pomak 'bderebeye," or feudal leaders, enoh M at  Imnilan lives k l i h  
Panha, a oelebrated hero of the 1878 war, who, when the Bnesians were 
moving paet Philipopolis, r a i d  an irregular oorp from his 
and oarried on a guerilla warfare againat the Ruesh  ~mmunioation~ 
Another of the aame family in Heeeen P ~ h a ,  who reoeived me in qnib 
the ancient dyle. Hie 88rVantdI and retainere lined the avenue of approaob 
to hia home, piotureaquely eituated among meadowe by a mtream; he 
himeelf stood in the gateway to reoeive the guest, and hie eons p-ed 
round to wait But, ae in other parta of Turkey, independence among 
them derebeys" ie dieoouraged, few now remain with any power, and 
the ordinary oivil government generally obtains. The Pomake w m  
no dietinctive drem, exoept that the women of prtionlar distriota in 
the mountains have special faehione in olothea, like in moat of the 

distriote in Bulgaria over the frontier. Thoee of the Rnpohuz 
drese in red, with a blaok oloak edged round with yellow braid, and a 
white kemhief on their head. Their language ie a disleot of Bulgarian 
whioh they call Pomakje, or, better still, Airade for ohoioe, although 
the derivation of the latter term ie rather o h a r e .  
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There sre several dileots in the hilla, and those in the Central 
Rhodope my they aannot nnderstand the Bulgarian of those of Nevro- 
kop, and so on. In the valley jaet below Bashmakli, on a tributary of the 

- % - - - - -- - 

CENTBAL BEOWPE : CEADIB SAYA 

Ada,  ie a oompaot group of villagee of Chrietian Bulgarians, oomprieing 
Raikovo, Chatak, Vlahova, and others, a very thriving settlement, 
interested in manufaoturing woollen 010th of all kinds in small primitive 
mills worked by the water-power of their stream. I t  is woven in their 
homa on hand-looms from native wool, dyed varioae oolo~ra by natural 
dyes; i t  is then taken to mill, steeped in water, and wbmitted to a 
kind of hammering proaeaa whioh improve8 the texture, making it 
oloser. The machinery of the mill ie almost entirely of wooden beam ; 
an overehot waterwheel snpplim the power whioh drivea a wood axle, 
projeotione on whioh make riae and fall, through a dietance of about 18 
inohes, heavy beams fixed nearly vertioally, and whioh hammer and 
prem together the lengths of 010th placed in a wooden trough beneath 
them. The heavy throbbing sound of them hammers makes a strange 
noise as one paaees up the valley to Raikovo and Baehmakli, and in the 
eeoluded valleys of the Central Rhodope. The Christiam of Raikovo 
manage to turn out quite exoellent tweed and woollen oloths of all 
kinds by them mille. Many of the inhabitants are tailors, who oarry 
the goods to various tow- on the agean  coaat, and even the Greek 
islands, and make up suite from it. Othera of the inhabitants are buildera 
and aarpenters, who monopolize this kind of work in Gnmuljuia, 
Xanthi, and other ooeetal towns, so that the little settlement geta on 
well. 

The Moelem Pomaks in other parts of the distriot make their 010th in 
these mills, but only of the ooarmr kind for cloaks ("abbes "), whioh 
find a market in Comtantinople. In the Doepat Dagh and the Oentral 
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Rhodope, and in the village of Doepat espeoially, ere many emall sew- 
milla, with primitive machinery worked by water-power for sewing loge 
into planks. The loge are only some 6 feet long and 2 feet diameter, and 
are out into planke, which are transported on mules to the coeet ports, 
camvane of these being frequently met with winding along the mount& 
traohe. A ourioas feature ie the semi-nomad population of usually oalled 
Kutzo-Vlaohe, looally known aa " Karakaohane," who spend the eummer 
on these hilla of the Central Rhodope, and winter in the plain oountry 
about the mouth of the lldaritza and near Cfumuljina. They are aaid to 
have oome about one hundred yeam ago from the Southern Pindw, when 
they formed one of the tribee or prt iee during the great etruggle of the 
femoue Ali Paaha of Yanina againet the Turka in the beginning of the 
last oentury ; and when that old ohieftain was being brought to bay in 
hie fort- of Yanina, these people betrayed him and went over to the 
enemy. On a' settlement being effected they found i t  impowible to 
remain, and had to fly to the Rhodope, where they remain in a kind of 
permanent exile ever since. They own large Books of sheep, ponies, 
and aattle, speak Greek, and belong to the orthodox Chumh. They form 
parties or tribee of e oombination'of fifteen to twenty familiee under a 
reoognized leader, and build themeelvee in summer a sort of log hut or 
wigwam out of boughe and branches, lengthe of pine bark being used oe 
a aarpet on the floor. They number altogether about 5000 in Central 
Rhodope, and partiee were met on their migration to the plain about the 
middle of Ootober. Their dress in that of the Greek peeeenta. Other 
partiee are found in the Kirjali dietriot further east, where they ccm also 
obtain grazing. Theee mountaine produoe little for export, exoept i t  be 
eome timber, wool, and cloth of looel manufacture. The loge are either 
eawn in ehort lengths for mule transport, or are thrown into the Krishim 
etream, down which they drift until they reaoh the Philipopolie plain, 
where they are oollected by men employed by Bulgarian oontraotors. 
The finest timber, in large loge 20 to 30 feet long and 20 inohea or . 

more in diameter, is obtained from the foresta round the headwaters of 
the Meete, and theee are also thrown into the river to float down until 
opposite the Buk railway-etation, where they are a u g h t  by grapnela na 
they peee and brought to bank. 

The Sootoh firs on the eouth elope of the oentral range are out for 
railway sleepers, and floated down a stream to Buk also. The forests 
along the aotual eummit are of laroh ohiefly, and some beech with 
thiok undergrowth, while lower down the Trigrad stream more oak 
and beech appear. On the Chadir Kaya are some thiok low patohee 
of dwarf juniper-eome of the large juniper-birch, wild pear, and 
apple trees. There are some fine walnut treee in the lower valleys. 
Hesin, or " katran," is boiled out from the pine wood in large pans, 
where i t  is burnt with oharcoal, the reein running out of a hole at the 
bottom. Rye, oata, and barley are grown on the higher elopes, and 

No. I.-JULY, 1006. a 
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maim in the lower valleys, while round Trigrad is a large prcduotion 
of potatoes (oalled kompir " by the Pomaka), whioh form the prinoipal 
food of theee, and are a h  exported. The dietriota of Xanthi (Eskeje) 
and Drama on the ooaat plaine are celebrated for the fine quality of 
oigerette tobaooo produced, and it is also grown in the minor valleys 
on the mnthern elope of the Rhodope, but the quality of leaf detariomb 
rapidly as higher levels an, reaohed. 

No mineral6 am aotueUy worked, and the hills Jmve never thoroughly 
bean explored, although tnaa 1 
of gold and silver lead am 
aaid to exist near T r i g d ,  
and also a t  Radibash on the 
southern elope is said to be 
copper or eino. In the island 
of T h m ,  in the Bgean, 01- 
by is one of the rioheet sino- 
minea in the world, worked 1 

- 4 by a German oompany. The 
g e n d  formation of the 

I 

I summit range of the Centrd 
Rhodope is of granite, m ~ o h  
disintegrated, leaving rounded ~ slopes, with an ooamional 
boulder showing ; while on 
the lower epunr both to the 
north and south ads tone  and 
;.";;bpt:~~;usupi; 
extremely diffioult to dislodge 

VWY ma BUK, BOUTH&BN GLOPE OF from the dense foreeta, and 
XARA BALU. an army of beatera has to 

be employed to drive them.acroes the open gladee. As eaoh amvea 
armed with mme anoient weapon of his own and determined to 
have his share in tho sport too, uncertain and dangerone elements 
are introduced. Grey beare ( U r w  uyriacus) and the brown variety 
are to be found, aleo the red deer of Anatolia, but they are eoarce 
and diffionlt to obtain. Wolves are numerous, and pig aleo. The 
badger, the fox, and the tree marten are a h  to be found, but the 
lest named is beoorning rare now, owing to the prioe obtained for 
its fur. Excellent troubfiehing is obtained in the upper Arda, the 
Trigrad, and other small stream8 at the higher elevations. 

Of minor animals may be remarked eome huge black lizards with 
bright yellow spots, which appeared in eome numbers after a heavy 
shower, and waddled about the path, their legs seeming too short to 
allow them to run. The uptieh'e story regarding them, which he 
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repeated with eolelnn eeeuranoe, wee that they had juat then dropped 
from the oloudn ; in reality, the rain coming after a long ape11 of dry 
weather had apparently attraoted them from their holes and hiding- 
pla- 

There is, I think, no traoe of anoient remains of oitiedor eettlemente 
in thie part of the Rhodope, but on the road from Trigred over the 
paso leading eouth to the railway in the Yeata valley, known an the 
Meahatli Qedik, is the tradition, whioh mme general, of a great battle 
whioh took p h  over a thowand yeare ago, but the names of the 
cornbetante am now forgotten. 

The.aountry of the Eantern Rhodope ie leee piotureque than the 
oentral range whioh I have just d d b e d ,  aa the forest hae largely 
disappeared, the eummita are bare or nearly eo, and the alopee are 
eo eteep ee to afford no room for the pleanant meadowe end peeture-land 
of tbe higher rangee. Be all the etreame flow inwards towarde the 
Arda, and this flowa eastward to the M a r i b  at Adrianople, i t  follows 
that the oountry remaim quite isolated and shut in by high rangee 
both north and eouth. Only a few minor streame drain into the ageen, 
and no convenient valleys eriet whioh would afford moeaw from eouthern 
Bulgaria towards the Egesn, and thue that aountry has to find aoaees 
to the southern eea by the railway along the Maritza valley to the port 
of Dede Agaoh. 

The wall of ooest ranges oontinues in spurs of the Central Rhodope 
to the Knehlar Dagh over Xanthi, whioh is apparently one maas 
of rook with only a few patohes of vegetation, owing to deforesting 

but one reedt is that moat of the earth has washed down to the lower 
foothills, and on these are the moat valuable fieldn for growing tobrooo. 

A very piotnreaque traok winds up the valley north of the Xanthi, 
0 2 
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and mon enters the .wooded oountry, oroming two high ridgea among 
uak, aah, and k h  foreat, on ita way Ahi Chelebi and Bashmakli, 
the seat of the kaimmkam, or l o d  governor. Thin is the beet way to 
reach theee dietriots from the railway, and afforde comparatively eesy 
aooesa. Farther eaat, along the line of h i h  whioh appears no a con- 
tinuo& well of grey mbe from the ooset, is the prominent pesk of the 
Karlik h g h ,  whioh r h  nearly sheer out of the plain, end ie 6200 feet 
at  the eummit. 

The road from Gtamuljina, the looel capital of all the Eastern 
Rhodope, paeeea over a wooded ool a t  the eaat end of the Karlik Dagh 
after a long escent, the mine of an old stone oaetle whioh once 
barred thia route, which is the principal way into the Arda baain from 
the south. Farther along, the mountains ourve northwarde to the Khoja 
Yaila mount, whoae m k y  mmmit form the laat principal outlier of 
the Rhodope to the eeet, overlooking the valley of the Yaritea Rugged 
spun covered with oaks radiate in all direations from it, and run down 
towards the sea a t  Dede Agach, the whole of this part of the ~'aatern 
Rhodope forming a very wild and impraotiaable tmt draining by the 
Kizil Deli stream into the Maritza. 

i 
I 

The Arda is the greet river of the Eaatarn Rhodope, rieing, aa we 
have seen, in the Kara Balkan a t  the springe of Ardabaahi, flowing at  
firat through p l ~ h t  meadows and paat pine-olad slopee, and turning 
many primitive mills, until i t  reaoheu the end of the Maden Dagh, and 
there i t  entern a narrow difficult gorge with steep slopes of loose 
lrhale and rock, nearly bare, except for a few  catt tee trees and brueh- 
wood, and along which rough paths gain only a difficult foothold, until 
the basin of Kirjali ia reached and the valley widene. Here the s h a m  
is usually rapid over a wide bed of ehingle and stones, aubjeot to I 

violent freaheta, whioh have aeverd timea carried away the wood 
treetle bridges by which the road crwes  to Kirjali, the principal 
oentre of the northern part of the dietriot. 

Juet here two large tributariee join from the south, beeidee many 
small strwms from the frontier hille. One is the Soghutlu, which 
risen in an intrioate wooded distriot on the eeat slope of the Kuahlar 
Dagh and entera Daridere, or the "narrow valley," a very appropriate 
name, as very steep elopes of shale and earth rise on either hand, and 
the habitations and etripa of cultivation occupy a very narrow strip 
alongeide the rushing stream. The Soghutlu sweeps round the bare 
maaa of the Maden Dagh and enters the long valley of Maatanli, spread- 
ing out over a wide bed of shingle like the parent stream, but having 
a considerable extent of maize cultivation, oroharde, and gardens dotted 
with homesteeds now on either bank. 

The other southern tributary is the B u r p s  Chai, whioh ie formed 
from many streams of the Karlik Dagh and hille eret of it, the 
alopee here being wooded along the summit, but bare lower down and 



enoloeing very deep narrow valleye, the narrow etrip of green oroharde 
and oultivation, with an ooaesional emall village, showing the ooum 
of the stream far down below. The stream rapidly inornee and enters 
the dietriot of Sultan Yeri, a very fertile area, the shingly bed of the 
etream being now bordered by trees andwltivation in a wide belt. 

h it leavee the Kijali baein the Arda entexn a long winding gorge 
between wooded hills before it finally reaohea Adriauople plain. The 
elopen are w, narrow and steep that foothold is only obtainable for 
the merent tmb, and this dietriot iB very wild and impnrotioable. 
The frontier ridge, here known ae the Beeh Tepe, or Five Hill range, 
h densely wooded, and game abounda in it, but L, aa umal, difficult to 
obtain without organizing a large drive. 

AEI CHELEBI DIBTRICT: VIL&AOl IEAB BAEHMAKLI. 

On the steep s l o p '  and epure oultivation ie generally in t e m e a ,  
with some patohes of woodland; maize and tobeoco of inferior leaf 
being grown. There are no regular villages, but ieolated houses or 
hamlete of etone with a roof of rough slates are dotted about in the 
most d b l e  plaoea on the steep hillsides. 

The moat fertile part of the oountry liea in the wider park of the 
valleys M they approaoh the Arda in the distriota of Maetanli or Sultan 
Yeri, or the "Sultan's Place," MI-called beoauee of ita fertility. Here 
the oultivation, trees, and orohardn completely fill the valley, exoept 
for the wide strip of ehingle of the stream-bed, and the mass of dense 
dark green foliage, relieved oacsaionally by the walle of a little white 
hamlet or a elender minaret towering over the trees, forms a pleasant 
oontrast to bare steep border-elopee of the valley. The hamlets are 
very eolrttered up the valleye, and there are few villages of any eize ; 
but Kirjali, on the Arda, ie the prinoipal aest .of [government The 
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diatriot exporta vsry little eurplue produoe, exoept, perhape, a little 
oorn and maim and an exoellent kind of apples for whioh ita orohards 
are famoue., and little from the outaide world disturbe ita peaoeful 
valleys. One weful produot 3e the very fine breed of mulee obtained 
in this dietriot, and whioh are dinposed of at the annual faire held at 
Qumuljina and other plaoea in the h i h ,  armelly in the spring. The I 

only part of this country whioh hae thick forests is along the deep 
valley or gorge of the lower Ardr on the Bulgarian eide, where is a 
wooded dintriot, with many mattered farms along the Beah Tepe Degh. 1 
The population of the E ~ t e r n  Rhodope is exolumvely of Turkinh origin, 
end few, if any, of the Pomakn, or Moelem B d g a b ,  are to be found. 

The Eastern Rhodope waa mttled by immignrnb from Anis Minor 
at the time of the firnt Turkish invaeion in the fourteenth oentury 

1 
under Sultan Murad I., when Adrianople waa their oapital, and the 
Greek emperora still reigned in Constantinople. They retain many 
of the qualities of the hardy racee of Anatolia, and am quiet and 
peaoeable, oultivating their little terraoea of rye or wheat along the 
hill slopes, or tending their maim-fields and orohards in the valleys 
A general exodus of the men takes plaoe in the early eummer towards 
the plains of Adrianople or Gumaljina, to be employed aa labourera to 
gather the harvest just ripening there, and when that is done they 
troop baok to reap their own harveet, whioh is eome weeks later at 
the higher elevations. There is no ahriatian population in the 
aotual baain of the Arb,  but in the hilly oountry extending d o n  
to the sea at Dede Agaoh are many villagee of Bnlgarian~a. In the 
o w t  towns and in Xanthi and Gumuljina are a oomiderable number 
of Greekn, generally engaged in shipping or in the trade of the coantal 
plain, but very few penetrate into the mountain dietriota. 

The eastern a l o p  of the range overlooking the lower Maritu  
v d e y  has a belt of fertile foothills, although the s l o p  are g e n e d y  
rough and steep, and oovered with patohes of speree foreat and brunh- 
wood. Ferejik, Snfli, and Demotika are small towns at the b.M, of the 
hilla along the railway. Sufli, or Sotali, oontains four thounand in- 
habitauta, moatly Oreekn, and is ourrounded by a wide belt of mulbeny 
gardens, for the pleoe joiu with Adrianople an a silk-produoing oentm, 
while on the near slopes are extanmve vineyards whioh produoe a 
rough red wine. Demotika is a plaoe of eight thounand inhabitante, 
moetly Moelema, very piotureaquely situated at the month of the 
valley through whioh the Kizil Deli river emerges from the hills, and 

l 

is built like an amphitheatre at the foot of a oliff, on the summit of 
whioh are the ruina of an old oaetle, probably of Byurntine origin, 
but ohiefly famous a8 having been wed in 1709 ae a prison for 
Charles XII. of Sweden, who fled to Turkey after the b t t l e  of 
Poltawa, and was detained here about e year by Sultan Ahmed 111. 
Another very plecl~nt little town at the foot of thae  hille is OrWeui, 
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oonneoted with Adrianople by a good driving road, and need ee a summer 
reeort by the people of that plaae, while the hot sulphur baths a t  Ilije 
oloee by are also found benefioial. 

The wooded spun, and foothille, whioh rim above the town to the 
eaat and over the gorge of the Arda aei i t  emerges into the plain, form 
a very effeotive beckground to the little town built halfway up their 
sidea, w m u n d d  with mulberry gardens and oroharb on the lower 
elopee, and with vineyards planted in the rioh red earth of the higher 
level& On the mmmit of a prominent oonid  hill a few milea west of 
the town are the rains of an old castle of Hiesarlik, juat tnroeable, 
probably of Byzantine or even earlier origin, aa the summit offers an 
ideal site for a watch-tower over all the oonntry towards the Meritza, 

with the great plain of the Ergene river extending dm& to the 
horizon. It guarded also the principal entranoe into the Eastern 
Bhodope oonntry from thie aide. 

Through Ortakeui a good path now leads into Sultan Yeri and 
Kirjali, and in a piotumsque road to follow, aa the road, after mending 
through the vineyards of Ortakeui, whioh oling to the steep slopes 
for eome way above the town, followa for aeveral milea the nearly 
level ridge of a epur whioh afforda an extensive view for aeveral milee 
over most of the Eaatern Rhodope oountry. Along the ridge is a fair 
amount of oultivation and many small villages, generally a very 
eoattered oolleotion of mal l  slate-roofed homes surrounded by a few 
trees. 

To the south a suooesaion of very fine panoraman unfold them- 
eelvee. The prinoipal objeot ie the long stony ridge summit of the 
Khoja Yaila, whioh hee abundant pasture land midway up ib slopes, 
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an the name "Father of Pssturagee" would imply. I n  front ie an 
extensive view over the many ridgee whioh fill up the country along 
the Ada,  apparently a tumbled maes of brown hilla, although a oloeer 
approeoh ufforde a view into the fine valley of Sultan Yeri with its 
maee of dark green oroherds ; in the distanoe ie the Bfden Dagh, and 
beyond the higher summits of the Kara Balkan. 

The view towarda the north, over the A d a  gorge into Bulgarian 
temtory beyond, ie over a mase of dark wooded hilh, rising sharply to 
a line of oomparatively low summita whioh form the frontier ranga. 
Here and in the dietrict round Kirjali on eome of the higher r i d e ,  
is some good pasturage in woodland glades between the foreat like the 
Oentral Rhodope. 

bs regards minerals, theee distriota of the Eestern Rhodope have 
never been thoroughly explored for that purpoee; but probably, from 
the name Maden Dagh, or Mine mountain, some old working8 must 
have existed there--in faot, there are treditione to that effeotwhile 
in reoent years i t  ie known that there are eeveral pleoee where petro- 
leum may be found in the southern epurs of the Khoja Yaila Dagh 
leading down towards Ferejik, but no workings have yet oommenoed. 
The winter olimete of all the elevated dietriots ie neoeeeerily eevere, 
and the enow remains from the end of November to the beginning of 
April 8s a rule, but in eummer the hille are a pleasant refuge from 
the malaria and heat of the aoeet plains along the Egean, dthough 
in some of the deep narrow valleys along the Arda considerable heat 
ie felt too. 

Tbe whole diatriot of the Rbodope Balkans, from the faot that i t  
is na tu rdy  so shut in and without esay avenuee of approaoh, remain8 
a oountry quite apart, and i t  is rubjeot to no dieturbnnoe to the even 
tenour of the life of its inhabitante, who are generally peaoeable and 
supply some of the beat eoldiers that the Sultan has in hie European 
battalions. Neither haa i t  a history, either anoient or modern, an ita 
mountains afford no paeaage from north to south, and i t  hrre alway8 
lain apart from the traok of invading and conquering armies on their 
Way towarde Constantinople or along the agean,  and ita mountains 
have noted an a shelter to various raoea who have drifted aside from 
the general tide. Yet its pine forests, pleoeant uplands, and meadows 
by ite atreame, with ita little alpine villagee of woodon ohalets, have 
a piotureeque charm rather rare among the wild mountain mnery of 
the rent of the peninsula, and would well repay the traveller a vieit. 

Before the paper, the PBEHIDENT : Colonel Mmnsell in an artillery officer, who 
twelve or fourteen years ago travelled in Kurdistan and gave us a valuable addrees, 
the more valuable owing to his excellent map. Some years afterward8 he filled a 
a0n8ular pollition in Turkey in Asia for about two yeare, during which time he 
travelled extensively. He gave Us a eeoond addrean upon eouthern Kurdiaten, a h  
illustrated by a map bawd on hi own Surrey& He alao contributed to our 
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JoWMt e paper upon the Meeop6trmi.n petroleum fields. In 1901 he was 
appointed military attroh6 to the British E m h y  at Comtantinople, and, crotive 
re d, and following out that fine motto of hie regiment to go " Ubique, quo hs 
et g l o h  ducunt," he gave much attention to the 1-known puts of the Balkan 
peninenlr. I may mention, dm, that there will rhortly appeu in our Jwmol a 
very valuable map of the greater part of Turkey in Anin, which h a  bean h i s h e d  
to ua by Colonel Mau118011, by permhion of the War Office, and which obtained for 
him the Gill Memorial in 1906. I now call upon Colonel ?daunsell to read his paper. 

After the paper, the PBESIDENT: We have with ua *night the Right Hon. 
Jamm Bryw, who has come hem from more exciting noem- to ~pend an hour in 
the calmer discmeion of geography. Mr. Bryce in, & we all know, e world-wide 
traveller, and se he wm in the Balkans lret year, I feel sure you will be glsd if he 
will open the discudon. 

The B i t  Hon. J A ~  BBYOE: I did not come here with the intention of 
vying anything, but to have the plmnre of liitening to Colonel Mauaeell's paper, 

' 

which I have done with the greatest intereat. I am sure he deeervae our thanks 
for having given ue a very lucid and detailed acoount of a region which, although 
not very far distant from nq has been up to now very little known to geographers. 
Indeed, it is remarkable, considering how much attention h u  been called to that . 
region by political circumstances, that e country which ie surrounded by civiliu- 
tion and which is environed by two railways, one on the south and the other on 
the north and east, should have remained so little known. F 3 ~ ~ ~ w l y  any travellers 
reem to have, during the laat hundred yearn, penetrated into the r o c e m  of t h w  
valleys which Colonel Maunmll's paper hae dealt with. The region which he has 
so well described is to me almost entirely unknown-that is to my, I have .oem 
moet of it only from a distance in traversing the plains and crossing the ridgea 
which lie to the eouth of it. The p u t  of the Rhodope which I do know is a 
little further to the west, and what I should like to my, if it  is of any interest to 
you, is with regard rather to that western region. Let me remark, however, that 
one part of the south-eastern Rhodope, the part which lies between Drama and 
Dedeugutch, or, spenking more strictly, between Xmthi and Drama, contains one 
of the mort beautiful pieces of scenery I have ever wen. I t  is a valley something 
like 30 milm long, hvereed by a river where the m i l d  hre been run along the 
very edge of the stream. Mountains rise from 2000 to 3000 feet above the stream ; 
they are in part richly wooded, and break in splendid crrgs down into an ex- 
ceaaively narrow valley, along which there is no pawage except the railway. The 
winding gorge, with thene limeatone crags towering above it, ie wonderfully pic- 
t u q u e .  Colonel Maunsell will, I think, agree with me there is hardly a moro 
beautiful piem of railway ecenery in Europe, or perhap in America either, and it 
cm be seen in perfect comfort in travelling along the line. The part which I know 
better is in the extreme north-west, and includes the peak of Masall. mountains, 
lying to the south and eouth-south-east of the town of Sumokov. That u the 
highest point of the Rhodope group, and higher than eny part of the Balkan range 
proper, the range, that is to my, which runs along the north bank of the Maritria. 
I t  may be w i e r  for thoee whom knowledge of ancient geography, acquired at 
school years ago, is perhaps still more exact than their familiarity with modern 
names, if I remind you that the Rhodope may be said shortly to lie between the 
valley of the Stymon or Struma on the weat, and the valley of the Hebrns or 
M d t m  on the eaet-that Hebrns which is famoue in mythology rs the stream on 
the banks of which Orpheus Was killed by the Bacchantu, and whom waters carried 
his head down to the Bgem eea, according to Milton's line- 

" Down the mitt Hebror to the Lerbinn Pore.'* 
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The Hebm on the a t  and S t rum on the wsC indade the whole of the gronp of 
Bhodope mountaim, and I think I am right in eaying there t no mad and no pou 
over the mountains between thow two p i n k  There b a very rough road leading 
from Serrer on the Turkirh side, whloh paena by an a y  uoent into weetarn 
Bulgeria, and b n &  into Sob peat the t o m  of Rdomir. &lone1 Maumll 
hm told ua then, are few historical referenom to (and few h o w  of anoimt worts) 
thh region, either in ancient or m o d e n i r 8 0 0 ~  The mason doubtlea h that the 
oountry wan (oo impamable to be a rod for the pamge of armia. The mountain 
group to the auth- of So&, due math of Samokov, is the mont pictumsqw 
and moet striking of any put of the Rhodopa T b  c h i n  attabu itr maximum 
level in the peak of Mus;rllr, whom height is mmething over 9000 feet, Immedi- 
ately to the west of it there is a range of very bold and striking mounbinr, amma 
which Prince Ferdinand, the ruler of Bulgaria, h~ lately begun to m s h c t  a very 
good carriage rod, which croseee over a p rt a height of nearly 8000 feet. Here 
there is a group of exoeedingly pictureque mountaing mme of which appraaah 
9000 feet, and which are composed of old cryst.lliie r o o 4  granite, and gneisr 
North and muth of this granite nucleus there is a band of slate rookg I visiten 
it in the end of September, when, though there were andl ptohea of mow left, 
the emmmer and autumn fiowm had almost entirely di~ppsucd,  but I wrrr, able 
to 0nd a few flowm and d s  still left, which enabled one-to my that the mom- 
tain f i m  ir, broadly rperling, similar to the flora of the highemt Alp, and not 
altogether unlike the flora of the highest mountuinr of Engknd and Scotland. 
One finds the oame genera, and a few even of the same p i e q  appearing. The 
manutery of Rilo, which is the moat famous of aU Bulgarian ahrinse, lien in a deep 
valley south of this mountain group It is a place of pilgrimage which hrr been 
frequented for many centuries. I t  is a very large and striking building enclosing 
a chnmh, some parts of which are very ancient. The valley, buried in the hillm, 
is m u n d e d  by the moet beautiful woods of beech and onlr. Higher up are 
pin* and higher still @urea and savage cram A more beautiful and striking 
rcene & hardly to be found in all Europe than the glen of Rilo ; and if any of you 
rbould 5 d  yournelves at Sofia, I would strongly recommend you to s p e d  three 
days in making an exomion to a place m fall of hhtorical interat, re well M of 
picturesque chum. It h a remarkable thing that this great mountain range ia not 
a race boundary. The Bulgarian population existr on. both the north and the 
muth of it. You do not get the Qmk-speaking population until you oome much 
further muth-in kot, pretty neu to the aoa~~t. The Pomaks are an interarting 
people. I aea ~ o l o n e l  Maumell dopta the view, which ha8 been generally 
received, that they are Bulgarians by moe, who were long ago converted to Islam, 
but I believe eome other views have been enterteined. The Kuteo Vlacbs us 
a h  a remarkable m e .  They speak a hg ruge  very nearly the oame M the 
Rmdan of Wallaahii and Moldavia and T ~ y l v a n i a .  They have been hitherto 
clrseed u adherents to the Orthodox E a h m  (or, u we aall it, Greek) Chnrob, but 
of late yeam they have taken to aanert an e.acleai~W independence for them- 
wlvea, and have thereby inourred the hontility of the Greek population, whom 
armed bands now make frequent raids upon them. Much trouble h.s thereby 
b n  between the Government of Rumania and that of &woe. I have oh rved  
that this great mountain mam of Rhodope, difficult of paonage M i t  in, h a  never- 
thelear not been a politid boundary. Apparently when the Bulgarians, a Finnish 
ram from the Volga, came into the country, which is now called by their name, in 
the eighth or ninth oentury, they met with comparatively little oppition, and 
soon spread themeelves over both sides of the chain, till they got in eome places 
to within 40 or 60 mileo of Constantinople. It is a momentous feature in the 
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pmmt politid ~itaation that the Bulgarian population, being the same on both 
mdw of the chain, in in cia# relatiomhip eroh put with the other. The Bulgarians 
north of Rhodope sympthie  with thoae who live wuth of i t  under the T u r h h  
rceptre, and that is, of course, one of the canom that rnakea the exieting nitaation 
full of peril, became the Bulgariane who enjoy f d o m  crrnnot but oympthiee 
with their brethren who live to the eouth of the mountaine under thoee deplorable 
acmditions which are known to all of ua There is very little more that my limited 
knowledge enables me to nay, except that the mnery of them neetern Rhodope 
monntrins ie exceedingly noble. Thdr highest summit h, I think, the loftiest 
mmmit in the whole Balkan peninmla, i.e. between the Adriatic and the Euxine, 
with the exception probably of Olympur, whorre majeetic peak very neuly tonchm 
10,000 feet. There may, in northern Albania, be summib e q d y  lofty-very few 
have bean accurately mwured-but with that exception M d l a  probably overtop 
everything except Olympns. 

Mr. HOOABTH : I am afraid I have not much claim to make m h s  upon the 
singululy interesting and careful paper which Colonel Mnunwll hen red. It h 
cnrioua that it rhonld supply almoet the only detailed anthorlty we have upon a 
group of mountains wbmh is so rcoereible, and which a great many of ua have men 
more than onae in travelling by train. I cannot, however, echo the famou~ remark 
of the Oxford don, I know nothing about this subject, I have not even written . 

a book +boat it," M I have, much against my will, dealt with theee mountains in 
a general account of the country. The only thing I shall do to-night is to take 
msrrsures to learn a little more, if Colonel Maunmll will anewer one or two 
qusetions I should like to a& him. First of all, is it  a fact that h p a t  Dagh 
in a genuine native name? and in the name, Derp6to Dagh, which the h k s  
give the mountain, merely a m ~ p t i o n  of that ? The mountain may have been 
00 called from the proximity of the great Bilo momatery. The other question 
I ahould like to ask is with regard to the P o m a h  Be Mr. Bryoe hm add, 
there is an alternative view to that e x p d  by Colonel Maund ,  that they 
am Bulgariam by race. That view in that they are a remnant of the original 
T h d i s  driven up iota the monntai11a. A good deal depends on the language 
they @. But the typea which Colonel Maunwll put upon the sc&n do not 
recall to my mind Bulgarian types, still lesr do they r e d l  T u r W  types or 
Greek  type^ That fact seems to me to lend some weight to the theory that thew 
Pomaks are a remnant of a more or lees aboriginal Thmaiur race driven up into 
the mountains by the Greek incureion from the south, and by the Bu1gsri.n inour- 
sion from the north. I t  is very interesting to find these people in the Den, Bey 
stage. That b a sbge through which moat of Turkey has preeed. I do not 
know whether Colonel M a n d l  learnt anything M to the origin of the power 
which theee D m  Beys exemieed. In Asia Minor they generally amm to have 
had two sources of power. In certain CWM it  rested on a tribal b i n ,  for it m 
happens that the heads of the two greateet Anatolian familiee were both Turkoman 
h y r .  But in other caees they got their power by contracting to collect the t u e a  
of a certain region. As time went on, their renm of their obligation in wl1.ecting 
the taxes very often ceased with the collection. I should like to know whether 
them is any evidence to show how these Dere Beys of the Rhodop came by their 
power-that h to my, whether they are comp.ntively modern, or are feudd ohiefa 
dependent npon anoient family nod tribal connections. An to the nomad people, 
I am a f d d  I do not know what the Kachan part of their name, Kara Kachan, 
means; but, judging by tbe p h  from which they are luid to have come, they 
would seem to be the name as the " Kmgounin" of the 8. Pindue, who are not 
properly Kutzovlachs at all. The latter might, indeed, dl themselves m now, 



but they speak a quite mmgnhble dialect of Qreak, and not a Roumrn dialect. 
They are a curioua nomdio people whow time is entirely taken up in conveying 
goodo for other people, and very often stealing tham. They became well known 
to people who were about in Greecw, in 1897, aa they were among those who fled 
moat freely from the Turks to Athens. " Karagouni * meanq in their language, 
"black cloak!' I do not know whether Kara Kaohan may have the m e  mnm. 
I think Mr. Bryce WM wrong about the Piduo mmmib. 80 far M I know, there 
h no summit in the Pindur which exceeds 8000 feet, if there am any which touch 
it. But I am perfectly cerhin that Rhodope is higher by a good thounand feet 
t h n  K ~ ~ I U J .  IT M U ~ ~ I I B  ir aotnrlly the highat peak, I do not know. 

Mr. BRYCE: Musalla h the highest. 
Mr. Hoomm: The only other point on which I shonld like information is 

whether Colonel Maunmll ~ k e d  any quatiom about religious survivals in the 
Rhodope; that is to my, whether there is any trsoe, if thii ir a Bulgarian popula- 
tion, of those curious dualistic fa i th  which seem to have flourished both in the 
plain immediately north of the Rhodope, and also further weat about Wippopolis. 
In the latter dietrict they were apparently due to Armenians imported from the 
upper Euphrates But, a t  the name time, dualism seems to be too widely q m d  
in Bulgaria to be due simply to immigrants. 

Mr. NOEL BUXTOX: I feel it  rather difficult to keep the admirable role of this 
Society that nothing must he mid which han any reference to politics, became 
even Colonel Mauwll's paper, which h u  so strictly kept the rule, alludea to the 
habits of the people, and the habits of the people are h&lY sepuable in this cam 
from the peculiar governments which have led to those habite. NOW, he spoke 
more thau once of the denuded state of theae mountains, and what haa struck me 
very much is that you find on one side of the mountains under one Government 
thsforest mostly gone, on the other side you find the fomte cuefully managed. 
You find, again, with regard to the housing of the peopleLthat on the*Bulgarian 
side, so far from eome degree of c iv i l i d  methods having made the villagea less 
picturesqua, the greater escurity that prevails there h a  made them much more 
picturesque. You find quite a dzerent stamp of how. You find the tilea, for 
instance, better ; you flnd the eavse wider ; and, strangely enough, contrary to our 
ueual experience, greater civiliiation makea thing much more picturesque thau 
hefore. Then there is rather a curious thing with regard to the fauna, A 
Europson who l i e s  in the middle of Macedonia waa telling me the other day that 
one curious mnl t  of the disturbances in that country was the gmst incres~l of big 
game. The h e  having been in.ooessible during recent summere, there han been 
a great increase, he told me, of red deer and alm o f  beus. Colonel Mannoell WM 

mying it wan a difficult thing to organize them h u n k  I took part myself in one 
very picturesque bear hunt in another range, and, an he mid, it requirod a great 
army of beatera The beatere were armed with old heronone-tins, and oertainly the 
noim they made was enough to move any beast. My hoet gave ordom that if any 
beater had not mt out for the foreat by four o'clock in the morning, he should he 
flogged. I am not able to speak of any part of the Rhodope range except a little 
further saet than Mr. Bryce of411 tbe north of the range, on the Bulgariin 
side. I think the world will some day wonder why this country wan not earlier 
d i v e r e d  M a tourist country. Mr. Bryce spoke of the extreme beauty of eome 
prb of the country on the other side. That on the north dde has another beauty, 
and a very remarkable one. I am quite sure I have not seen autumn colours of 
such extraordinary vividness aa they are there. The whole of the hillside is often 
made np of the most brilliant wild cherry, and again of the wild peer, and you 
have now and again a pear tree covered with a wild vine in different shadea of 
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bluing soarlet, and certainly the effect b very wonderful. Then you get 
the moat extraordinary variety of country in that pert of the world. There 
ir a place where the Prince of Bulgaria ehbliihed a eummer villa, and I 
6nd I made a note that one of the views gave me nn impreanion of a sort of 
magnified Hindhead, and a great deal of the country round about there reminded 
me etrongly of the Haalemere district of Surrey, only on a grander scale. Then, 
again, you get Scotch ecenery, and theae extraordinary varieties not very far 
aport. At Cham Kuria there ie a fish hatchery and an experimental farm, and 
a good many pinee have been introduced. The Macedonien pine is extremely 
fine on the north ride of the Rhodope, but on the south it hae been very largely 
destroyed. That again bringe you inevitably in touch with the Government of 
the country, because it  wan very largely deetroyed in some of the rlietricta only 
two yearn ego in order to make it impoesible for refugees to hide on the mountaia- 
side, and I remember that Prince Ferdinand appeared to be deeply moved by the 
lore of them forests of Pinue Maadonicu, which is limited to a rather small ues, 
end wse deetroyed in enormous quntitiw a t  that time. Be to the people, I ep& 
very muoh aa an amateur, but I would like to throw ont one piece of information 
which may possibly throw light on the difficult quwtiom raieed by Mr. Hogarth. 
It struck me aa a very setoniahing thing, when I first went among the Pomaks, to 
am tbe Mohammedan c a t  of countenance and their peculiar eggrenaive expreaeion 
combined with blue eyeg but I did not ow the sema blue eyes among the 
Bulgsrirnr, pmper, and I do not know whether that indicetee any sort of difference 
euch an Mr. Hogarth noem to lean to. The Pomaks are very remarkable, bemuse 
they appear to me to be on tbe north aide a great deal more proaperoue than t h m  
in Turkey. They also seem to me to have a more jovial nature than the Christian 
Bulgariaw, and I do not know that that is likely to be introduced by their 
religion. I t  ooaurred to me that they are of a different stamp from the Chrietisn 
Bulgarisne. I do not wirh to take up more time, but I cannot help saying that I 
think this part of tbe world hw been marvellouely neglected M a country for 
travel. You have a country where practically you may be quite certain you will 
not meet anotber tourist, and you bave a country of great natural beauty within 
two or three dayr' journey of London. You get right away from the railway in 
three days, and in the very limib of an ordinary holiday you can get a full month 
in an extremely interesting and unknown part of the world. You can get valleys 
undefiled by the motor, and mouhtains unvulgnriGed by the modem hotel. 

The PB~EIDENT : I riee to propoee a vote of thanb to Colonel Maunaell. I have 
no doubt you will join in the vote very heartily. 

Colonel MAUNBELL : Be regarde the height of the various rangee, the Rilo 
Dagh ie undoubtedly the highest mountain, and the Mueella peak at its muth- 
erretern end ita loftimt summit. I think Mount Olympns riaen to nearly 10,000 
feet, and some of the northem Albanian mountains reach to about 9000 feet ; but 
they have never been thoroughly explored or mesaured. The name of Dospot Dagh 
corn* apparently, from the village, and there is no trace of a monastery near by, 
while the village is Mohammedan. As regards the origin of the Po&, I am 
d rdd  I cannot agree that they are separate from the Bulgarian race. & for as I 
d nee, comparing them with the Chrbtian Bulgeriam in the name valley, the 
type looked precimly the -me, and I think one may my that they are the same 
~ C U  Be regards the "Derebeya," I do not think there ever wee any tribal 
organiwtion in that country; no trace exiats now, and I do not think they derive 
that power from tribal power. Pmhbly the country WM divided into natural 
valleya, and each valley had a leader of ita own, as the name Derebey," which 
meanr " lord of the valley," euggests. Thore may bave been tax-farmers in later 
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days, but I think they ue rimply the biggat men in the valley. he retgarde the 
nune Kesa Kdm, I d e d  the Turkr what wan the derivation, md they told me 
that Kua Kwhn m e a t  redly " Kir K h n , "  or people who have fled into the 
mountaim. They were mguded M hitola in Alhnicr, and fled to the mountaim, 
heace the name. the flyers into the open," whioh hw now become corrupted into 
Ksra b h m .  I n  origin I should think they are southern A l b i a n e  who beoune 
&ached after the death of Ali P ~ h a  owing to their trerobery, and they ue wrongly 
called K u h  V h h r .  As rega& old religioue NRirpls or rites, I m l d  not tmo~ 
anything arch M can be found among the Kisubuh of A h  Minor, who am 
Moeleme outwardly, but p m t b i n g  in aecret mury ancient wrmonien derived from . 
W i o r n .  

RECENT CHANGE OF LEVEL IN ALASKA.* 
By BASAPE 8. TABB and L a W a E N O l  -TIN. 

WHILE it ie well known that mountains are formed by uplift, involving 
folding and faulting, end while evidenoea of p t  movement ue 
numerous, and nplifte have been aotually obeerved, it is rare that the 
evibnce of the growth of mountains is orpable of clear demonmtration 
upon the h i s  of obeervation. I t  ie from thia stendpoint, aa well M 

from the standpoint of the remarkable changea recorded below, that 
this article ie believed to preeent pointa of interest to the geographer 
ee well ee to the geologiet. I n  thia Alaakan inetance the formation 
of one of the grandeet featares of the Earth ie seen to be in progrew 
bday--a  geographioel development under our very eyea. 

The Mount St. E l k  chain extende along the boundary-line between 
Canada and Alaska, rearing ita snow-olad peaks to elevationn of 10,000 
to 15,000 feet, and culminating in Mount St. Elias (18,024 feet) on the 
International boundary, and Mount Logen (19,539 feet) in Canada, the 
eeoond and third higheat penks on the North Amerioen continent. 
Thia mountain range, like 0th- in Weetern Ameriaa, is young, and, M 

waa shown by Prof. I. C. B u ~ l l ,  beam distinot evidenoe of w e n t  growth 
and uplift. Its p& are high and rugged ; the mountain spurs &ow 
an alignment suggestive of fault origin; and eome of the individual 
mountains, including Mount St. Elias, have the appearance of tilted 
fault-blooka. From the higher mountain peab and mountain valleys 
great glaoiere deeoend, eome of them reaching the eea. Several of the 

- -- .- 

Tho obwrvatiiru recorded in this p a p r  were m d o  in tho summer of 1905, in 
connection with a general geologioal r w e y  of the Yakntat b y  region by a U.S. 
Geological Survey parLy 1111der the direction of the aenior author. A grant of money 
from the Americm Qeopaphical 8nciety made it  p i b l e  to add the junior author to 
the party ar apeoial udrbnt in glacial geology and phyriography. Aohowledg- 
menb are due to B. 8. Butler, the other membor of the dentiflo oorpe, for amistanoe 
in thh work. A more detailed rtatement of om observationr on thin ohange of level 
will appear in vol. 17 of the Bulktin o j  tho Qdqioat  8 0 c i d ~  o j  dwnricu, and our 
complete floal report in a Profevional Paper of the United Stator Qeologioal Bmvep 

Publirhcd by permimion of the Direotor of the United B h b  Qeol+cal Survey. 
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largeet of thw ghoiere ooaleeoe near the baae of Mount St. EliPs to 
form the great Piedmont ioe-plateau to whiob the name Malaapina 
glaoier is given. At an earlier period of greater ioe expension other 
large glaoiers o o a l d  a t  the mountain base south-east of the hIalaapina 
glaoier, and by their morainea and outwash gravel deporrita built up 
an exteneive ooaetal plain, or foreland, which now fringea the ~llountnin 
base (Fig. 1). 

The straight mountain front and ita fringing foreland have given 
to this part of the Almskan ooeet a remarkably smooth outline, quite 
in contrast to the fiorded ooast-line both to the south-eaet and north- 
west. Thie straight stretoh of coast, which extends for a distanoe of 

BIO. 2.-WAVE-CUT BENCH, 18 FEET ABOVE .PBEBENT HlOH TIDE, ON DIEENCHANT- 
YIENT BAY, NEAB HAENKE ISLLND. BABNACLEB AND MUBBELB OCCDB IN PLACES 
ON THIB BENCH AMID TEE BCA1T&BED ANNU& PLANTB AND YOUNO BUSHES. 
THE OLDEB OBOIRTa OF ALDEBB IB BEEN IN THE DPPEB RIGHT-HAND OOBNEB. 

about 300 miles, is broken by only one inlet of notable size. At its 
mouth, where i t  is broad and V-shaped, this inlet is called Yakutat 
bay. Here i t  is bordered.on the eaatarn side for half ita length by 
the low foreland, and on the western side by the Malaspine glaoier 
and its fringe of outwash deposits. Narrowing toward the head of 
the bay, the inlet penetrates the St. Elias ohain, then turns abruptly 
baok toward the ocean, reaching beyond tho mountain front a t  its head, 
and terminating in the low foreland. The entire inlet has the form 
of a bent arm, with the shoulder a t  the ooean and the fist a t  ita head. 
Where the inlet enters the mountaim the namo is changed to Dia- 
enohantxuent bay up to the bend, and beyond this i t  is called Russell 
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fiord (Fig. 1). The mountain-walled portion of the inlet is a true fiord 
with mountaine rieing abruptly from 3000 to 5000 feet, and a t  the 
elbow to elevations of 10,000 to 16,000 feet. The totel length of the 
Yakutat bay inlet from the see to the head of Rueaell fiord is from 
70 to 75 milee. 

The geologid formations differ from plaae to p l m .  Both the 
month of the inlet and its heed beyond the mountain front are 
bordered by recent deposits of g W  origin. The mountains whioh 
the inlet outa are mostly made of a very oomplexly folded and faulted 
eyetem of @halea, volaanio tuff, and other rooks of undetermined age, 
to whioh the name Yakutat Series hse been applied. Cryetalline rooke, 
also of undetermined age, form the oore of the Mount St. Eli- range, 
and border the northern ehore of the north-weetern a m  of Rueeel1 
fiord, the two &es being eeparated by a fault-line (Fig. 1). 

In  the mmmer of 1905 o m  United States Geologioal Survey party 
epent somewhat more than two monthe in this inlet studying the 
general geology and physiaal geography of the region. Our etudiee 
extended dong a o w t  of about 150 miles in extent, on whioh there 
wee clear evidenoe of a reoent and remarkable ohange of level. This 
evidenae ia of three oleaeee-phyeiographio, biologiaal, and human 
testimony. 

The moat pronounced phyeiogmphiaal evidenae of change of level 
b that presented by well-defined rook benohee and asaoaiated sea- 

BIB. 8.-ELEVATED BENCH, 85 FEET ABO- PREBEHT HIBE TIDE, NOBTE OF 
POINT WNBTON. 

No. 1 . 4  ULY, 1906.1 D 
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FIG. I.-BAENA~LIDB amoma TO ELATE ROCK (NUB K~PIIE AUD O A U T B I D Q E B ) ,  7 
m T  ABOVE PBlDBSW? HIGH TIDE. YOUNG ALDBB H I V E  -5 BOOTS IJS 
CmVIa8 AT SAXE -VATTON. PEOTOORAPE TAKW3 OPWBITE MABBLBI POINT. 

oavem and ohaema elevated well above the level of the preeent reaoh 
of the higheet wavee. So prononnoed are them uplifted etrande that 
i t  wee possible to photograph them a t  nnmeme pointa (Fig. 2), and 
in pleoee they furniehed exoellent highway8 for travel along the ooeet 
a t  points where the eteeply riaing ehore preeented no foothold a t  the 
preeent wave-lie. The atrength of development of the benohee out 
in the rook and of the oonneoting beaahee (Fig. 3) provee oonoluaively 
that the land had remained a t  the lower level for some time before the 
uplift,. Wave-work in the narrow fiord ie not at present very rapid, 
but the effeot of iceberg waves during a period of reoent ice advance, 
of whioh there is abundant evidenoe, no doubt in part aooounfa for the 
strength of development of the uplifted beaohee and wavesut benohes. 

dseooiated with the elevated W h e s  are nnmeme uplifted alluvial 
fads into whioh the etreame have now out emall gorgee, and on the 
front of whioh the fiord wavee have out low oliffe. Beeidee them 
phyeiographio evidenoee of ohange of level, new reefe have appeared 
at two points in the inlet (Fig. 1). 

The biologioal evidence of uplift ie etriking. All around thoee 
parta of the inlet where the land haa been raiaed, remaim of marine 
animale are abundant up to the level of the elevated etrand. Moet 
of these forms of life ere loose, and by themselves might not be 
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FIG. 6.-BBYOZOIII BEMAINS (WHITE) on THln m V A T E D  STBAHD. AGONO 
CBEVICES OF THBP BOCK MUSSEL SHELLS ARM CLINQINQ, AND YODHO ALDRR 
BUSHQ8 HA- TAKEN BOOT AMONG TQIPII. P80POOB4PH T G E N  Oti COABT N O B W  
OB P o r n  WIPBTQN, 

IrIO. 6.-DEPBS~SED C U T  ON THBD SOUTJXEIUP BHOBU OB KNIGHT ISLAND, SHOWIXO 
ENCBOACEMIEHT OF BEACH IN TEE FOREST. 
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ooneidered proof of reoent ohange of level; but eeveral apeoiem were 
commonly found in plaoe. Of theme the moat abundant were the 
barnaolea (Balknus eariosua and Bdlanw porcatw), whioh were found 
throughout the fiord, olinging to the uplifted ledges and benohee whew 
they grew (Fig. 4): Shell8 of the common muasel (Mytilw eddw) were 
alao found on the abandoned etranda, and in  euoh abundanoe as to 
pweent the appearanoe of patohea of blue flowers when viewed from 
a ehort dietanoe. Moat oommonly theee shelle were unattaohed, but 
a t  nnmerone pointe they were found etill adhering by their bymue 
to the ledges (Fig. 5). A bryoeoan, whioh growe below low-tide line, 
waa aleo found clinging to the mh well above the reaoh of the preaent 
waves, forming a whitened mating, whioh gave to the rock-eurface a 
whiteweehed appearanoe when viewed from a diatenoe (Fig. 5). Still 
another evidenoe of uplift wes preeented by the parallel linee of drift- 
woad, one line a t  preaent high-water mark, another at  tile oreat of the 
abandoned etrapd. 

While uplift is recorded throughout moat of the inlet, there ie 
olear evidence of depreaeion in eome twotione, notably on the foreland 
jnet outeide the mountain front (Fig. 1). Thie evidenoe is leee oomplex 
than that of the uplift, but ie no leaa convincing. It conaista of the 
preeenoe of d t  water in the forest which bordera portion8 of the 
dep& ooaet-line, and into whioh nand and beaoh gravel are now 
being thrown by the waves (Fig. 6). Where the wavee have m h e d  
moet effectively the twee have been killed and often thrown down ; 
but back of this ie a zone in whioh the deetruotion of the land plants 
hae not yet been completed. 

One of the moat important featurea oonneoted with these ohangee 
of level is the oleer evidenoe of their reaenoy. AE hee jnet been etated, 
the depreeeion ie eo reoent that deetrnotion of thoee treea whioh only 
the higheet wavee reaoh ie not yet aomplete. Where the ohange of 
level is one of uplift there are numerous evidenoee of ita reoenoy. 
Along the preeent wave-zone the work of the wavee haa not only been 
unable to out: a new bench, even in the weaker rooke, but in pl-e 
where the rooke are fairly reeistant fresh glaoial grooves, etrim, ond 
poliehing etill remain in the zone of wave atteok. Furthemore, in 
a number of pleoes the uplift haa brought till depoeita into the wave 
zone, and the emion baa not yet euooeeded in removing the 
olay and conoentrating the pebblee. I n  oonmquenoe of thie we have 
the anomaly of a clay ehore againet whioh the wavee are bweking, 
giving riee to a etrip of muddy water along the ooaat. That the nplift 
ie of recant date is aleo proved by the faot that marine animale etill 
oling to the rook on whioh they were adhering during their life. Even 
the byeene of the maeeel is etill preserved, and in many plaoee the 
organio t.ieoue of the barnaolee causes their valvee to remain in poeition. 

Even more etrihing than this evidenoe ie the barrenness of the 
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PKG. 'I.-wAvE-EWBP'J! ABEA, BEOWING DEVAETATION CAUSED BY EABTHQU- WATEB- 
WAVE UP TO LEVEL 01 40 =T. COAST XOBTH OF LOOAN PEACE. 

no. ~ . - ~ I K I I I  or PIQILULL YINOB FAU~-LIXILB OX OMNEIT NUNATAK, 
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elevated mne (Figa. 2 and 3). While mature willow and dder bnsheo 
grow above the abandoned strand, the elevated b h a  and benohea 
wpport only mattered annual planb and oooaeional young alder0 end 
willows (Figa. 4 and 5). M a y  of these bnshea were out down and 
the rings of annual growth oounted ; but in no m waa one found 
on the rained sborsline with more than five rings, while moat of them 
had but three or four. Thie feot pointa quite dearly to the season 
of 1899 aa the time of uplift. 

Bearing upon thie point of the exaot period of h g e  of .level is 
the human teetimony. In the firet plaoe, Prof. I. C. Rumell spent some 
time in thie fiord in 1890 and 1891, and he reporta no change of level. 
Dr. G. K. Gilbert spent several daya in the Yakutat bay inlet in June, 
1899, landing at several point6 in the fiord; in one pleoe on a o m t  
where the nplift amounta to 18 feet. Moreover, the ehip in whioh he 
travelled sailed twioe oloee by one of the new unoharted reeik, whioh 
oould hardly have eaoaped the attention of eeilora. Both Prof. Bnesell 
and Dr. Gilbert have made a speoial study of abandoned shorslinea, 
and it ie inoonoeivable that these geographers oould have failed to 
o b e e ~ e  the uplift if i t  had existed during their vieit. A photograph 
taken b y e  United States Fieh Commieeion expedition in July, 1901, 
ahowe clearly the preeenoe at that time of an uplifted benoh at one 
point (Haenke h d )  in the inlet. 

The testimony of nativea ie dehite as to the time of ooourrenoe 
of the obange of leveL Every epring they apend two montha or more 
in the inlet hunting the hair awl, so that they ere familiar with the 
region in detaiL They assert positively that the uplift oooarred in 
September, 1899, during e aerie3 of earthquake ehook~ whioh laeted 
for seventeen daya 

Of the ooourrenoe of thie earthquake there is unquestioned proof. 
Entirely aaide from the testimony of the natives, there were three 
prospeotors enoamped on the shores of the inlet during the heavieat 
of the shooke; and at the village of Yakutat, at the mouth of the 
bey, there are a number of white men whose 8ooount tallies with 
that of the natives end of the proaptore. The ahooke began on 
Beptember 8 and 04 on the 20th, reaching greateat intenaitg 
hptember 10 and 15. On September 10, between 9.20 a.m. and 3 
pm., there were fifty-two notable ahocke, oulminating in one of great 
violence. The prospeotors report a great water-wave in the fiord 
during the most vigorone shocks; and the inhabitante of Takutet, 

I 

15 or 20 milee away from the oentre of greatest diaturbanoe, were so 
alarmed by the shaking that they abandoned their houees and retreated 
to tente on the neighbouring hills. 

Signs of the earthquake are atill viaible at various points in the 
inlet. In  the first place, the mountain slopes are m m d  with great 
avalanohm, far more numerow than,in other fiordr on the A l r s h  



RECENT CHANGE OF LEVEL IN ALASKA. 89 

aoaat. In the aeoond pleoe, then, are wavsrmept areaa (Fig. 7). in 
two eeotione reaohing to an elevation of 40 feet above eecl-level, 
throughout whiah the fomt is oompletely d h y e d .  Here trees sre 
overturned, tffieted, broken, and uprooted, giving rim to enoh a saene 
of devastation an only mhing  water oodd prodnoe. 

In this apamly eettled region it ia natural that the ertent of the 
earthquake ebould not be exodly known. That it wan not oon6ned 
to this limited area ie probable ; and in thia oonneation it is noteworthy 
that in September, 1899, an earthquake of great violenoe ooourred in 
Glaoier bay, 135 milee from Yakutat bay. Thie eerthquake wae ao 

violent that it ohattered the front of the Mnir g b i e r  to auoh an 
extent that for aeveral yeam the touriat ateamer waa not able to 
penetrate the bay to the Muir glaoier. In all probability the uplift 
whioh eooompanied thia ehook effeoted the entire region between 
Yakutat and Qlaaier bage, and doubtlees for a aoneidersble dietanoe 
beyond this aree. As yet, however, no evidenoe of ahange of level 
haa been reported outside of Yakntat bay. 

In oonneotion with our other atudiea, we made meeenremenb of 
the amount of ahange of level at varioua pointa along the 150 milee of 
ooaat-line whioh we vieited, making in all over one hundred aarefd 
meamementa, besidee nnmerone obeervatione for aheaking theee. The 
numerid redb of these observations are plotted on the eooompmying 
map (Fig. 1). From thie map i t  will be men that the amount of 



nplift variee greatly from plaoe to plaoe. One of the maet noteworthy I 

featurea on the map ie that there is a zone juet outaide the mountain 
front, on one aide of whioh there ia nplift, and on the other ride, in 
general, either no ohange of level or e h  a depreeeion. This ia true 
at the head of the inlet end on both ehows of Yakutat bay. From thie 
and other foot8 it ie inferred that a fault-line extends here ae indicated 
by the line A. The very variable amount of ohange of level along 
this line is believed to be the resalt of a drag along the h l t .  It 
ehould be etated that the etraight mountain front whioh r h  above 
the forelend oloee by this inferred fault waa interpreted by Ruasell aa 
8 fadt  eoarp in 1890 on the b d  of it6 form done. We reaohed the 
wme oonoluaion when we first ww thie mountain front, and before we 
knew of the recent ohange of level. 

The oomplex oondition of change of level in the amhipelago of 
inland8 north of Yakutat aannery and Mieeion may in part be due 
to a W i n g  of the gravela of whioh them island8 are made; but thia 
would not eooount for the uplifted motions. We have, therefore, 
inferred a minor fault along the axis of t h w  idande; but the evidenoe 
of thia fault-line is lees de5nite than that of the others. 

On the beeis of ita form, Prof. Bneeell also olawed the etraight 
mountain front dong the eastern ehore of Yakutat bay as a fault 
ecarp ; and here again our evidenoe tende to verify hie interpretation. 
The evidenoe of faulting along this line, whioh we have indioated by 
the letter B, ie of several kinde. In the b t  plaoe, the etraight, eteep, 
truncated mountain q u r s  are euggeative of fault origin. In  the 
m n d  plaoe, there is an unusual abundanoe of avalanches along thia 
mountain front. In  the third plaoe, the change of level along thie line 
varies greatly, crs would be expeoted along a line of faulting with 
updragging of the strata on the downthrow eide. In  the fourth p h ,  
at one point (marked Old Beech) there ia a atill earlier uplifted etrand 
on whioh a mature foreet ie now growing, with treee over seventy- 
five yeere old, proving a former period of nplift. 

Along the ahorea of Disenohantment bay there are great differenoer 
in the amount of uplift. Throughout the greater part of the eaetern 
shore the uplift ia between 7 and 9 feet. On Haenke ieland and on 
the peninenla juet north-eaat of it, the nplift rangee from 17 feet to 19 
feet 3 inohee. On the western shore of Disenohantment bay the uplift 
variee from 83 feet 11 inohee to 47 feet 4 inohee, the latter being the 
greateet ohange of level in the inlet, and, in faot, the greatest nplift 
ever reoorded aa having ooanrred at a eingle period of time. TO 
aoooant for the differenoe in level of the upraieed etrand in 1)iSen- 
ohantment bay, we have inferred two fanlblinee (C and D), ae indicatsd 
on the map. 

Along the north-west arm of Bussell fiord the 8011th-west ehore 
shows very alight uplift, while the north-east ehore is rained from 
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7 feet 6 inohea to 9 feet. Moreover, along the north-east shore there 
is an older beaoh oovered by e growth of mature aldem. Thie ehore of 
the flord is made of myetalline rooks, while the younger Yakutat sen- 
form the south-west &ore. Gleologiaal evidenoe provee the preeenoe of 
a tealt-line between the Nunatak fiord and the valley of Hidden glaoier, 
whiah, extended, would paaa along the axis of the north-west arm of 
Bumdl fiord, where, from the evidenoe of the upraised ahore-Linea, we 
have inferred fault E. 

From the region of slight uplift in lower R w d l  fiord there ia a 
gradual rise of the abandoned strand toward the mountain front, 
where i t  resohen a maximum of 9 to 10 feet. 

In hfemng our faulblines we have endeavoured to be oonsemtive, 
and to poetulate no more than the evidenoe de5nitely oalln for. Our 
studies, however, prove oonolaeively that there was pronounoed die- 
looetion in other parts of the region. At several points we found 
small recent faults. These were beet shown on the Gannett Nunatak, 
at the head of Nunatslr fiord, and e damription of theee may serve for 
the rest. Thie nunatak is a glaoiated rook hill rie'ig about 1450 feet 
above the fiord, and oomposed of steeply dipping gneiaees and aohiats, 
strilring approximately parallel to the major axis of the St. ELies 
ohah-that is, north-weetward. In its aouthem half it is o m a d  
by soores of amall fanlts extending from a few feet to over 100 yarda, 
end with throws varying from an inch to 3 feet, but mually of lees 
tban e foot (Figs. 8 and 9). They generally extend along the atrike 
of the rook, but in some instances diverge from it, and a few ehort 
faults strike at right anglee to the main wries. The hade ia nearly 
vertioal, and in almost all asses the muth-weetern side of the fault ie 
the upthrow side. There are alm mme h r e a ,  and a few inetanoes of 
omall graben blooka (from 3 to 30 feet wide) between parallel faulk 

While it oennot be demonetrated that these minor faults were 
formed at the seme period aa the uplifted etrande, thie inferenoe is 
nevertheleaa apparently warranted, for the fealta are evidently very 
reoent, and no other notable earthquakee have m t l y  ooonrred here. 
Tbe fault m q e  an, steep, and in many instanma have strim extending 
up to their very edgea. Their reoenoy ia proved by the sharp angle 
formed where the faulbplane intereeots the surface, end by the abeenm 
of notable talus slopes at the beee of most of the tiny faultmmp, even 
though the mb an, friable, thii-bedded sohiate. It seems inoredible 
that them faultaoarpo oen have been exposed to the sharp frcet-aation 
of this olimate longer than eix yeare. 

From our obeervatione we draw the conolusion that this part of the 
St. Eli- chain ie still aotively growing, and that thie growth ie being 
mcompliehed by movements along a series of faultlinen by whioh 
several mountain blocka are being differentially uplifted, a8 first eug- 
ge8ted by Prof. Rrrsrell. At 1-t one period of earlier uplift ia 
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demonatrated by the preeenoe of the older fo&vered beaohes; but 
a muoh more noteble mountain growth ooourred in Beptember, 1699. 
This uplift involved the entire mountain region of the Y h t a t  
fo&d am far as the bay reaohea, and to an unknown diet- beyond. 
It misted of a general uplift along the mountain front, and of a 
differential uplift along several seoondary linen of fenlting : in other 
w o r k  the mountains are tilted in a eeriee of fault blooke. In addition 
to these major linea of faulting there wae e minor fnotnring, apparently 
due to I d  adjuatrnents in the tilted bloohe. 

Thia reoent ohange of level ia noteworthy from three etwdpointe: 
Ita age oon be definitely determined; i t  ia the greateet uplift so far 
d e d  am having ooourred at a given time; i t  oontaine a l awn of 
importanoe a0 to the mode of formation of mountains, repn#enting 
i t  doen a step in the development of the loftiest range on the American 
oontinent. 

ADDENDUM.-TEE UN Fwomm EARTHQUAKE OF APBIL 18. 

Sinoe thin artiole was written, and jud M it in being made ready for 
mailing (April 19), newe comes of the terribly deetrnotive earthquake 
whioh ham oauaed moh devastetion in California. While as yet the 
meagre diepatohes give us little information of soientifio value regarding 
thie moet reoent of vigorow earthquakee, enough is known, both from 
the pest history of California and from the newapaper woounts of the 
pnreent shook, to make it oertoin that the oonditions deeoribed above 
are diatinotly applicable to the Son F r a n o h  earthquake. Ameriosn 
geologists have long been familiar with the hot that the Cocrst Bong- 
of California, like the mountaim of Alnaka, are still in the pmmm of 
evolution. The frequent earthquakea whioh have been felt in Cali- 
fornia, numbering from one to three score a year, are proof of this. 
Qeologid etudy demonstrate thnt the rook of the h t  Bengea are 
omad by many fault-linee; and phymographio inveatigetione have 
shown that reoent d-movements have apcaiaed parts of the CJi- 
fornian ooset and deprescled othens, inoluding the bay of San Fnmoimo, 
which is the drowned mouth of the Seoramenta river, into whioh the 
see b been admitted by l o d  subsidenoe. 

Where the fault-lines dong whioh the dipping oooarred to 08- 

the 89n F r a n o h  earthquake are located, whether there is but one 
line of slipping or' neverel--+a in Yakutat bay--and whether the 
movements have prodnoed visible signs of nplift or depmmion, as in 
Alaska, are queetione whioh future inveetigation muat anewer. It 
eeem evident, however, that the shook in the reeult of a normal 
proowe of mountain-building here .a in Alaska The strains to 
whioh the mountain rooks are enbjeoted have locally beoome too p t ,  
and relief has been gained by a dipping of the rooks over one another 
-probably on one or more planes of older faulting, along whioh previoua 
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movements have ooanrred. Sen Franoisoo ia eituated on a &nger-line 
in the Earth's mt, and it will remain in danger eo long ae the growtli 
of the h a t  h g e a  oontinuee. Many yearn may elapae before the drain 
again reaohee the oondition neoeseitating vigoroae movement and 
oomaquent deetruotive eerthehaking. I t  is to be hoped that the 
interval wil l  be a long one in this plaoe, where other geographical 
oonditions have determined that a large oity mnet develop. 

THE SNOW-PEAKS OF BUWENZORI. 

I a  the following note an attempt h~ been made to combine the 
aveilsble date from dl eonroee, and .to obtain the beet and most 
probable padtiow and heighta for the main mow-peak8 of Buwensori. 
It ia a pity that in oam of this kind, where eaoh traveller'e obeema- 
tions are n-y inenffioient to give s definite reanlt, few give 
their o k a t i o n e  in publiehed form in woh a nunner that othem who 
oome after them can oombine them with their own work. The mere 
pullimtion of a map ie, of oourm, of no arre to the mrtoppher anlean 
be known on whnt kind of oboervatione the poritions of the points 
depend. 

I my that a single traveller's observations were "neomarily in- 
m5oient;" and when I say that, though in a neighbourhood for 
nine monthe from whiob, on moat &ye, Buwensori might have been 
vbible from my tent, I only row i t  eeven times, and them only for 
a few momenta just after amrim, the diffiodty of obeerving the moun- 
tain wiU be apparent. So fleeting were the ohanom of observing, 
between the time when it WM light enough to m and when the olonds 
oovered the pmb in riaing miat, that I only onoe had time to sketoh 
the range, and on08 agein to obeerve all the fire peelre viaible. On the 
other five oomeiow there wan only time to obeerve the two highmt 
points, while many a time, when the instrument had been plaoed in 
podtion and the telmoope direoted to the mountain, i t  wan only to eee 
the first olond oovering the bveted p i n d e a  And d l  this, in spite 
of a drily watoh being kept a t  dawn to apprise me of even the 
poeeibility of reeing the mountain. 

In the pment instan08 the data available are the following, in 
the order of rcouraoy :- 

1. Two tops of a mmmit 6.ed trigonometridy. 
2. Tripnometrical rays to four other wmmita. 
3. Eight perapeotive viewe from eketohee or photographe, with 

some magnetio beerings and variation of the oomprss determinations. 
4. A map oompiled from all available eources up to 1901, ohiedy 
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b d  on Dr. Stnhlmann's route travereee and eetronomid 0 ~ ~ -  

tiom. 
5. Information re- 

30'0' E.  30'30' &ved this week from 
Mr. A. F. R. W o l h b n ,  1°30' N.  
and kindly pnt at  my 
dispoeal by Mr. Douglas 
F d f i e l d ,  whioh ma- 
ted.lly helped in ar- 
riving a t  a oonjeoture 
of the probable shape 
of the watershed be- 
t w m  the peaks. Mr. 
W o h t o n  had been up too' 
Duwoni and Kiyanja, 
besidee olimbing to a 
point on the watershed 
between them. The 
oatline given of the 
ridgee tdliee very well 

A Kavallik 

A Awamba Ferry 

with all the best data, 
elthough it does not 
-tidy eome of the 1- 
reliable. Mr. Freehfield 
Y- k'idly helped me 
by hie personal know- 
ledge of the mountain. 

I t  Wm Very ~ h -  
f'actory to find that the 
resalt d s o  ooinoidea 
with Dr. Stuhlmann's 
oareful amription of 
the ridges seen from hie 
highest oamp 13,330 feet 
on the westem slopes 
The poitione of the 
peeks satiefy hie oom- 
w baring8 from 
Kirima and Lungwe, 
wbile Mr. W ~ l l a e t o ~ ' ~  
height for Dawoni FIG. 2. 
. g r e e n  very well with the 15,777 feet given by the Boundary Commission 
doulations, whioh make Lake Albert Edward 3010 feet. I t  is note- 
worthy that neither Dr. Stuhlmann on the weet and north-west, nor Mr. 
Douglas Freehfield on the east and north-eaat, of the mountain MW 



any wow-peak away to the north of this group of palm, though Mr. 
Woll.eton now apeaka of having men what he believes will prove to 
be the higheat peak "a good many mileta due north of Kiyenja," on 
whioh he waa standing. 

1. Two peaks, 01- together, fixed by si. and five rays eaoh from 
the main trigonornetrid etationr of the Anglo-Getmm Boundary 
Survey, 1903. The ,au ray8 to the main penk all pemd through a 
oirole of r a d i ~  9 feet, and thom to the lower point through one of 
r a d i ~  12 feet. Tbe six height determinrtio~ for ecroh hsd a M g e  
of 72 feet. The ooemoient of refnotion used WM one determined at 
the aame time of day as the oboervatiom fo Buweamri (euly morning) 
by a large number of mmultmeoue obaemtions, between two distant 
h;Ua on reveral different days. A more probable value far the refrao- 
tion was got in thin way than by taking an arbitrary value, found for 
the time of day when the vertioal anglee for the ordinary work mre 
mually obeervd The heighb given for them eummita may be 
oonaidered oorreot within + 30 feet at the moet. 

2. Two ray0 oberved to a third point, and three mngle rap, one 
to eaoh of three other wow-oapped peels. The raye to thae  four 
mbaidiary pointe have been drawn in their oormt p h  in Fig. 1, 
and against esoh bee been written the oorreot revem admath at the 
point. The two well-fixed pointe have been shown in the aame figure 
in their doulated podtiom. The lower point is 666 feet aouth of, 
256 feet to the wetat of, and 76 feet lower than, the main and more 
northem mmmit. The longitude in the m e  .s that in the Hamburg 
Swiety'e map. 

I t  ie to be hoped that any other traveller's unpublished obeewatiom 
may now be mode oooeeeible, ao that the true p i t i o m  of the other 
peake may be more certainly fixed. The word " probable" positions 
ia advisedly used, as i t  in with great diffidenoe that on attempt is put 
f o r d  to eolve the problem with woh insuffioient data. 

3. Eight viewe, from the letohes and photoe of vuioua travdem, 
have been oolleated ae a baeie on whioh to judge of the probability of 
the poeitione aeeigned to the eeveral summite. Them wen, all that 
oould be ased, se only thme taken from pointe whom poaitione with 
reference to the mountain were more aoourately known would be of 
any nee. Fig. 2 ehowe the pointe from whioh thae  viem were taken, 
and the eeotor between ray 1 and ray 6 is that within whioh the raps 
determining the main point lie. 

Refemng again to the eketohee (Fig. 3), No. 1 WIM aketohed at a point 
80 mileta off whose altitude wee about 6000 feet. It will be seen that 
Noe. 3 and 4 are alike; No. 4 being token from the heighte at Kavalli'e, 
and No. 3 from the valley of the Semliki, would 8ooount for the slight 
ohange in outline. Tbe viewe 6 and 6 oonfirm eaah other, and the 
relative pi t ione given to the two eonthemmoat peaks, W do 
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I. View from lgorora 

?td[;cld 
2. View from Butiti  

3. View f r o m  Awamba 

sru, lq 
4. View from Kaval'tik. 

FIG. S.+KETOHEB OF RUW~LHZOBI FBOY VARIOUS P O ~ T B .  
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Nos. 7 and 8. If all the sketohes had bearings atbohed, or even the 
approximate food length of the oamera employed noted on them, a far 
better resalt would be obtained. 

far aa the heighta are oonoerned, the enbtended angles S of eaoh 
peak, in the paeitions plotted, are given ae doulated from their obeerved 
elevation& The heighta given by the data on No. 5, and those given 
by my own obeervatione, further confirm the positions of the main and 
mouthern peaka. The nature of the poeitione of peaka 11. and 111. 
(Fig. I), behind the spurs of the main peak, makes their identifioetion 
from Lungue very doubtful. The heighta given are those determined 
by the A.Q.B. Commiseion calonlatione, to whioh, however, a small . 
oorreotion still remains to be made. 

4. The positione nsed for the pointe of view are thorn taken from 
Herr Max Moiml's map in vol. 17 of the 1IZittheilungon of the Hamburg 
Qqrephioal Society. The written notes mrnpsnying  the two m a p  
explain fully the data on whioh the -map waa oonstruoted, and enabled 
the relative value of the obeervatione to be estimated. 

There muat, however, have been other obeervations fo the mow- 
peeks, whioh I have not been able to nee, and I hope these may a h  
be incorporated in a later result obtained from more oonolaeive data. 

A onrious thing about the longitude of this map ie that the absolute 
determination on which i t  waa beeed, Wabon'e at  Bejaf, waa o o n h e d  
by two other8 a t  Magungo and Homig whioh gave greater valnea 
respeotively of 73" and 58" of aro, and in spite of thin cloee agreement 
the longitude appear8 to be in error more than 10' (minutee of arc). 

Aa this map waa based on a ooneiderable number of o b r v e d  
latitudes, i t  wee the latitude whioh gave the most important argument 
in favour of the A.Q.B. Cornmimion's peak being the higheet, and not 
one of the lower pealre. Indeed, it8 latitude ia more northerly than 
the most northerly edge of Kanyangungwe on Herr Moieel's map. 
The only peak whioh might have obaoured the view of the highest 
summit would be the southern peak of Ranyengangwe, namely 
Kiyanja, and to do this i t  would have to be not leas than 188 feet 
below Kanyangnngwe'a apex. As I cennot reoolleot ever having 
been perplexed during any of the obeervations to the peak, varying 
over an aro of 31°, by other peaks cloee to i t  of like elevation, relatively 
altering their. position aa I shifted my pleoe of obaemation, I thinh 
thin is unlikely to be the oaae. I t  is, on the other hand, far more 
probable that Kiyanja peak was hidden, or almost hidden, over this 
aro by the mase and width of the higher peak behind it. 

On the queetion of the namea of the main peak4 the two most 
prominent peak8 seen from the east are now generally known ae 
Duwoni and Kiyanja, about whose identity there ia no longer any 
question. On the weetern side Dr. Stuhlmann waa given the nemw 
of Kanyangungwe by the natives for the moat impoeing eummit 



Angles o f  Elevation 
s:ror 40: 6:24:40: { to ) 5*46:20. S:&JU: 

Peaks 

5 .  View From Lungwe, 

6. View from Mtsora 

7 View f r o m  Kar imia  

8.  View f rom K ~ r i m a  

No. I.-JUI.Y, 1906.1 
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he oaw (shown in Fig. 1 as 16,625 feet), and Ngomwimbi for what 
is evidently Mr. Freehfield'e "Southern peak!' Dr. Stuhlmmm gim 
no native name for hie most southern enow-aap, ehown an 14,800 feet 
(about) in Fig. 1. 

The following note bee been sent us from the Natural Hietory 
Museum :- 

"Three members of the Zoologioal Expedition mnt out under the 
aueyioee of the Natural Hietory Museum, South Kenaington-Ide811ra. 
R. B. Wooenam, I). Carruthem, and A. F. R. Wollaaton (a member of 
the Alpine Club)-have made the following asoente in thie range. On 
April 1 they &aended Duwoni, the peak riaing to the n o r t h a t  of the 
Mubuku glaaier. Thie peak haa two t o p  of apparently equal altitude; 
the eouthern top, whioh was reaahed, wee found to be 15,893 feet. On 
April 8 they maended Kiyanja, the peak at  the weetern end of the 
Mubuku group of peake. The altitude was found to be 16,379 feet. 
Eeoh of these peek5 has been thonght by different explorers to be the 
higheet point in the Buweneori range, but from the mmmit of Kiyanja 
a etill higher peak with two tope, on a epur on the Semliki aide of the 
watershed, was seen in a north-north-westerly dimtion. The weather 
a t  thia w o n  of the year proved very unfavourable, the monntaine 
being almost oonetantly buried in olouds with frequent emowetorma, 
whiah prevented the party from making further explorations." 

With reference to the above, Mr. D. Freehfield writee that he eug- 
gated that the loftiest peak seen by the party wae identioal with the 
double peak seen and sketohed by him from Butiti, whence i t  would be 
almost in the eame line ae Sir H. Johnston'e Duwoni, and overtop it. 
In hie paper read to the Alpine Club in IKaroh laat, he pointed out that 
he had had some di5oulty in reoonoiling the outline of the peak men 
from Butiti with that of the Duwoni of the Mubuku valley, and mg- 
gated that from the valley the former summit might be oonneoted by 
" an intervening range." The oam may be oompared to the 8pPe~IU'anOe 
of the Ortaler over the Alpine watershed from the eonth or went. 

THE PHYSICAL FEATURES OF THE TRANSVMLt  
By TUDOR C). TREVOR, F.G.B., A.RS.M. 

To a traveller arriving in Johannesburg by the Cape route it appeara that the 
Trenaraal oonrista merely of an extension of the great South African plateau, m d  
that to degcribe the physicel feature8 of the whole country one hae only to describe 
the phyaical features of one farm, so great does the similarity of one portion of the 
tableland to any other appear. 

-- 
These altitudes were taken by atieroid, and by the boiling-point thermometer. 

t Bend before the Britiah M a t i o n  (Qeographioal Seotion E) at Johannesburg, 
Transoaal, A u p t ,  1905. Map, p. 104. 
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Should, however, the traveller eleot to continue his journey either north to 
Rhodeda, uici Pietereburg, or east to the Indian ocean at Delagoa bay, he finds, 
d l y  to hb great rurpriee, that the Transvaal does not wnsiet merely of rolling, 
treelma downs, but that by . fu  the larger proportion M of an entirely difirent 
nature, part W i g  mountainone, with open park-like valleys, and qa in  put fiat 
a d  lowlying, but denmly covered with treee a d  bush of all description. He 
then begins to realize that the Transvd is not the tableland which it ia usually 
reprewnted, but ouly a small portion of the top, with a gmst deal of the supporta 
of the table, and also of the floor on which it stands thrown in. 

Journeying from Christians in the extreme west to Komati Poort on the 
cuetern border of the colony, one Lnde that for 350 mila to Machndodorp one 
travels on a tablehd level in appearance, but gradually rising aa one proceede. 
At Machadodorp one reaches the eooarpment of the plateau, and from thence falls 
rapidly through broken and muoh eroded wuntry to Kaapmuiden, a distance of 
93 milen; from whence on to Komati Poort, a distanoe of 43 milea, one trovelr 
over a flat floor some 4000 feet below the tableland. 

On a journey from Volksrust in the extreme eonth to Tuli on the Bhodenian 
border a similar eection is observed, but on this journey the section is reduplicated 
owing to the depreeeioa known M the Transvaal Bush Veld, which, cutting aomr 
the colony from eaat to west, mparates the outliers of Waterberg and Zoutpanaberg 
from the main plateau. 

Entering the T r a ~ v a a l  at an altitude of 6400 feet at Volkernst, one practically 
' 

remainn at that altitude for 160 milea till one reeohes Johannssburg, on the Wit- 
watm Rand, whioh here forms the northern edge of the plataau. Thence one falb 
rapidly through country that descends in eteplike ridgee pant Pretoria to Hsmrros 
Kraal in a distance of about 60 mileu At Hamane IGaal one hes come d o h  to 
an altitude of about 3700 feet, and into a flat country well covered with tree4 at 
about which altitude, and in which wuntry, one remains till reaching Piet Pot- 
gistera Rust, a distance of 100 milea, where the Magahquane river divides the 
highlands of Waterberg from aose of Zoutpsneberg. From Piet Potgieters Rust 
one rises rapidly through the granite hills of Megapan on to the ZoutpansbePg 
plateau, arriving at Pieternburg in the oentre of the plater,u at an altitude of 4400 
feet in a distance of 34 miles. From Pieternburg the plateau extends some 60 
miles north, where i t  ie terminated by a sharp ridge of hills known either M 

Thgato's mountains, or the Zootpa~berg, on the north slope of which the ground 
f d a  rapidly to the Limpopo Bats, the lowat point of which on thin section ie 
resched at Rhodee Drift, 150 milea from Pieterebnrg, where the height above ECS- 

level is only eome 1200 feet. 
On both the above joumeyc, or on any other long excursiom that one makes in 

the country, one notices that the oharacterietica of the ground force one ti clesaify 
it under one or other of three he&, these heads being-- 

A. Pldeuu cottnhy, known locally es High Veld. 
B. Bops of t h ~  Plateau, often known locally as " Banken." 
C. Basement country, locally known as " Low " or " B u h  Veld." 
As this olaesification in extremely practical, 1 propose to deecribe the peculiar 

physical featmee of each of the divisions in turn ; for if these are on- properly 
understood, and to them ie added a simple knowledge of the river system of the 
country, the general phyrical conditions of the whole colony are at once compre- 
hendble, and most of the secondary phenomena can be accounted for. 

h moat of my hearers have come from Durban, I may here state that in Natal, 
on the journey by rail from Durban to Volkernst, the three divisions mentioned are 
not well apparent, for, the main escarpment of the Drakenaberg approaching very 

E 2 
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nearly to the aout, the low veld b not well developed. The railway p t i d y  
lmvw what aomopondr to the low veld in Natal a t  Pinetown, and, mounting ova 
the Icbanga range, nrnr along the dopa ooantry pualY to the mrin avpmmart 
till it mount. the h a l  rks at Lango Nek, and amen out an the trns plateau at 
ahu10otowa I 

The plateau conebta of the Tranevaal extension of the great Sonth Afr iw 
tableland and two outliem The bounduier of the T~~MvMI from near Mafeking 
eouth to ahristiana, th- e ~ t  along the line of the Orrnge Ever Colony and 
Natal to the town of Wakkmtroom, lie on thb  plateau, m that the Transtul may 
be said to oont.in the n o r t h a t  extremity of the tablelad The tableland dopea 
very gradually npward fromewhere it enters the Transvral on the wwtern border 
a t  an altitude of about 4000 feet C ita ea&ern edge in the neighbowhood of 
Lydenbwg, Bellut, and Wakkerstroom, where it reecher an extreme altitude of 
over 6000 feet. 

The northern of the plateau entam the Tru~sraal between P i h i  and 
Lobetai, alightly to the north of Weking, thence runs & junt to the north of 
Ottoehoop, Krilgemdorp, and Jobanneeburg. Bending to the north after p d n g  
the latter town, i t  becomes strongly de6ned M it  prssta Middelburg and Belfast. 
From B e h t  it stretcher north, cansing the plateau to make an arm, whioh form 
the Lydenbarg district. Blightly to the north of Pilgrims Rat this eecarpment 
meek the main eaetarn acarpment, which runs south in 8 most abrupt edge to 
Wakkerstroom, where it entem the oolony of Natal. The highlade of Waterberg 
and Zoutpansberg conrirt of outliem from thb main plateau, epusted from it by 
the great d e p d o n  known M the Trmvasl  Bueh Veld, and from erch other by the 
valley of the Bfagahquane river. 

Though Europea~  call all the plateau country high veld, the Tranavrol 
Afrikmdem sre a&utorned to use the term in a more reetricted s e w ,  and to apply 
it only to the very highest part of the tableland that lies to the erst of the Natal 
railway line and south of the Delsgoa Bay lime. A line d ram south from Eland* 
river rtation on the latter line pret Greylingstad to the Orange River Colony 
border would fairly accurately how the wentern limit of what the Boers call 
"high veld;" on the other ddea it b bounded by the edge of the plateau. 
Curiously enough, the boundaries of this high veld are almost Identical with 
those of the main d -messu rn  of the country. As this Boer divbion haa a great 
deal to recommend it, I ha l l  follow it, and for purpoaea of dercription divide the 
plateau oountry into- 

1. True High Veld. 
2. Middle Veld. 

1. True High Veld. I 
The true high veld lies a t  an altitude of from 5000 to 6400 feet, and b the 

extreme a t e r n  summit of the great South Afrioan tableland. I t  hw an eostto- 
went length of 120 miles, and a north-to-south extent of 100 miles. Approxi- . 
mately, I estimate it to contain 14,900 a q w e  miles. As ib boundaries are 1 
practically coincident with the horiGontal coal-meawes, it hrrs an extremely 
uniform character, and ooneiste of rolling downq abeolutely treelees, but oovmd 
with shore-growing sweet graeeee. Hills and valleys are both rare, mve on the 
edgea of the escarpment. Wide wnvea or r h ,  known M builtd," separated by 
b r d  hollows called "lergtee," or " vleye," form the bulk of the country. 

Running water ie rare, save in a few riven, but every laagte carriw water either 
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in a mcceseion of dieeonneatad water-holes known M " reitkuilen," or in the black 
alonghr here called vleys." Small eprings of good water are alro frequent. 

F&ng~ll of hill@, exoept on the ewarpment, are a h t  from this portion of the 
plakau, but there are w d o d  isolated hills known a8 " kopjiesl'-moatly eiiher 

SM 1rsr ILL  
I O L D L R I A  

C O A L I A W K  

as spits kopjies * or tafel kopjies." The fonner, 8s the name impliea, are pointed 
h i ,  and are usually formed by denuded igneous neoka. The latter are miniature 
table-monnbinr, ueually caused by a horizontal igneoua rheet having protected a 
a d 1  portion of the general plateau from denudation. None of thsee kopjee are 
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partioularly higb, an altitude of 100 feet above the general level making a 
notable hilL 

Scattered frequently over the surface of the country are the depreesions known 
an " pans.' Theee are shallow lakee having horizontal beds and no outlet. The 
largeat pan in the country, Lake Chrieeie, has a length of about 5 miles, and is 
nearly a mile broad. Its catchment area extends a t  l a t  3 miles around ita water- 
level, and the height of its waterehed must be about 150 feet. The greateet depth 
of water in it  is, however, not more than 10 feet. Many of the pans hold water 
all the year round, but aome, again, are always dry, and even Lake Chriaeie seems 
to be steadily getting smaller, the water a t  the north end having receded perma- 
nently more than 200 yards in my own recollection. 

In nearly all the pans the water is brackish, and most of the beds of those tbat 
are dry are encrueted with ~aline depoeita. Some contain enough common aalt to 
repay working, and were regularly worked till the railway, by introducing Liverpool 

HIGH VELD HEAR EDGE OF PLATEAU AT WATEBVAL BOBEN. 1 

salt a t  a lower price, rendered the local trade unremunerative. At present I only 
know of one pan in the country that produces salt for aale, and tbat is the one s t  
the poiut of the Zoutpanaherg north of Pieteraburg. Theee pans form a remarkable 
feature of South Arrican scenery, especially in the high vcld. Though moat 
common in the horizontal Karroo and Carboniferous formatione, they occur in 
geological strata of all agea It is difficult to conceive by what agency they were 
formed, and why they have not long since filled up by tbe denudation of their 
catchment areas. In most pans the sides slope gradually down to the bed, but in 
some abrupt cliffs form the margin, while I know of one that has a precipitous 
island in ita oentre. No geologist has, eo far aa I am aware, worked at  the mlution 
of the difficulties preaented by the formation and continned existence of these pans. 

The true high veld forms the cream of the T r a n s v ~ l  from a farming point of 
view. The graasea are all of excellent quality ; endemic dieeaeea amongst stock 
are unknown, and epidemic plquee are less eevere than in other parte. Thc mil 
is not ricb, but is eaaily worked over large areaa, and is not too poor to repay 
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workiig. The olimate is absolutely healthy for man spld k t ,  and is one of the 
most invigorating in the world. The temperature varier from an extreme summer 
heat of 90° in the shade to several degrees of frost in the cold winter's nighta. 

The rainfall is at ita greatest on the edge of the eastern crYrarpment, where over 
60 inches fall in the year, but diminishes to about 30 inches at Bokeburg on the 
west. A fair proportion of tbie rain falls steadily on cloudy days, but heavy tropical 
tbundemtom are frequent. The occurrence of the rain falling M it does in the 
autumn months is one of the greatest drawbaoke b the oquntry. In spring, when 
rain in earnestly needed to bring on the young crop and g m ,  it  ie often entirely 
wanting ; and in autumn, when dry weather is required to mature the grain, uselees 
rains frequently destroy it. The whole Tnmsvaal snfiera from this didvantage, 
4 ae i t  is a most important one, I have attached to this paper a table giving the 
average rainfall registertd a t  the different obeerving-etations in the Trrnsvoal in 
the seaeon 1904-06. 

2. Middle Vela. 

The remainder of the plateau, after the true high veld h9s been divided off, u 
often known M middle veld. I t  coneisb of that portion of the tableland lying 
wed of the Natal railway line. Though eome portions of it, such M the Rand, riee 
to over 5000 feet, it may be mid to lie at an altitude of from 4000 to 5000 feet 
above the sea The western portione, consisting of dietriots of Lichteuburg and 
Bloemhof, lying for the most part on horizontal Ecce shelea, approximots very 
closely in appea~anoe to the true high veld. The main portion, however, wneieting 
of upturned older rocks, differs considerably from the country just dewribed. 
Though builb and vleye alternating still take up moat of the country, long low 
sbnp ridgee and lines of hills known an rands make their appearauoe. Pans 
become leee frequent, and watercoumer, either dry or running, are of common 
oocurrence. The muds and kopjee are mually covered with protea wrub, and 
though the built8 and laagtes are still h e  of t r e q  the lower river-valleys are often 
plewantly sprinkled with mimom. 

The groesee of the middle veld are not nearly so good as those of the true high 
veld, neither is it so healthy for stock. Horned cattle do well, but sheep poorly; 
while in the summer the dieease known  horse-sickness takes its toll 'of all @ng 
horses. For agriculture, the mil, being derived from the older rooks, ie rioher than 
in the true high veld, but, being more broken up by rook bare and more stony, ie 
not eo conveniently worked. The rainfall is about 30 inches on the emt, but geb 
sinaller toward the Beahuanaland border. Toward the west, aleo, steady rains 
appear to me to get rarer, and tropical storms nore frequent. 

The obamotsristice of the plateane of Zoutpsnsberg and Waterberg are eimilar 
to theabove, but, lying farther to the north, the olimate is muoh hotter, and malarial 
fever makes its appearanoe even on the plateau. Endemio dimnee are very 
severe amongst a11 kin& of oattle, and pmticslly the only stock that will live are 
the native breeds of oattle, goata, and thick-tailed sheep, and of theae the horned 
cattle have been almoet exterminated in the last few y e w  by epidemic plagues. 

The approximate total area of the whole plabau ground in the Transvaal is, 
according to my doulatiom, roughly as follows :- 

8qum m i l ~ .  
Trne high veld . . . . . . . . . . . . . . .  14,900 
Middle veld . . . . . . . . . . . . . . .  18,800 
Zootpsberg plateau ) . . . . . . . . . . . .  4,400 
Waterberg ,, - 

Total . . . . . . . . . . . . . . . . . .  38,100 
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B. S ~ o w e  or TEE PLanau. 
The e l o p  or dement from the plateau vary codderably in height and extant, 

W i g  in m e  p h  precipitous and abrupt, es in the Lydenburg eaoarpment ; or 
gradual, es in the motion taken by the railway from Johnneeburg to Pretoria and 
the north ; or, again, very much broken and cut up into outlying h i  as in North 
Lydenbug and Barberton. From Mafeking to Jobannerbng the b d t h  of tbe 

slopea is u d l y  about 40 milea, and the ground falls in r anmaion of stepe. eaoh 
step being aa it were held up by a range of hills that, being of harder rock, hao 
rminted denudation and protected the ground on ib u p p  aide. 

The three main ridge6 are the Witwatemnd, [the Witwatalaberg, and the 
Mugalien Berg, and an excellent view of them and of this description of country can 
be got from the higher suborha of Johannesburg, such an parktorn. The biiheet 
of these ridgetitbe Witwatera Rand-makes the waterehed between the Indian and 
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Atlantic ooaos. Beyond Jobmnesbwg, a t  EbddonbSo,  thedeaned edge bet- 
the plateau and the s l o p  dies away, but makee w i n  30 miles to the w r t h  in the 
neighbourhood'of Witfontein station, and, again cunning east, bwomea more and 
more sharply defined as i t  go- From Middelburg to Olifantspoort, where tbe 
eu)ern and northern sacerpmenta meet, the s l o p  are very much out np into out- 
lying hills, and the mountains which have d t e d  from the denudation of the 
plateau form the most romantic swnery. On the erst from Oli@nbpaort to 
Wakkerntroom the main slope is vary preoipitous and abrupt, but a t  its foot 
foothilb and valleys, strekhing for mme milee, cormpond clossly with the reat of 

. the dope, country. The rock a t  the hre of the slopes is h eqerry - granite, sad 
their upper e rupment  of sedimentary mcka 

From the d m e n t a r y  rocks, or from their junction with the e t q  d the 
rhew that run to the Indian ocean take their rim and obtain by far the p t e r  
part of their water. The whole extent of the e l o p  corntry is beautifully watered 
with clear running brooks and stresm~which, breaking their way through the 
ranges that make the step of the plateau, give riee b thore poorts whioh form 8u0h 
a ohuacteristio feature. of South dfrican s&ery. 

The valley bot tom are well wooded with open-growing m i m w  and o t b ~  
treeq the ddw perk-like with m a t W  timber, a d  the hills covered with pmteq 
euphorbii doe, and other piotumque and peoulirr g r o w t h  High up on the 11- 
faces of the emtern d o p  fine patchea of heavy timber fill the dingles and gorger 
Thew pakhee are known M woodbuehes in contradistinction to "bush," w h ~ h  
is the term used for the mrab mimoer, f o m b  of the low veld. Thew wood bus he^ 
are not o h n  of great extent, but they oohtain huge timber ha, many orrrrging 
over 100 cubic feet of timber. A11 the hardwood trees of the C.pe Colony ub 
represented in them, and formerly all the neggon wood d in the oountry, m d  
moot of the farm and houeehold timber, were cut from them. The largest of thew 
woodbwhes or timber foreats are t h m  of the Pongola on the extreme m t h ,  and 
of Enenerteburg and the Woodbueh mountain on the north of the -tern e a c a p  
ment. Them foreeta are very local, and begin like plantations, with little or no 
looee timber outeide their edgea The trees in them are either peouliar to them, or 
grow only in a dwarf form oubide their mugina The bushcuttern nay that tbe 
forest grows only where the sea-miet rtrikea &d hangs on the mountain. One hw 
but to observe the mountain for some time to notice the oonnection, for the mist 
appears 5rnt on the fomte, and often hangs there for days when the rert of the h u e  
are. olsar; but whether in reality the foreeta caw the mieta to settle, or whether 
the mists cause the fomta to gmw, I am not prepared to skate. 

Another peoulirrity of them woodbwhes b that even in the smallest of them 
the flora and fauna are entirely different to thoss a few yards oubide their 
bouudariea The woodbushes have their own animals, birdg flowers, and even 
butterdice, whioh are pecnlim to the actual limita of the foreat ibelf, and I do not 
know of one antelope or other animal that frequents both the woodbash and 
the eurrounding open country according to its humour, in the way that o w  
European anim.le uee both the woods and the fielda 

Though the elopee country is infinibly the most attractive in the Tranmul, i t  
ruffern from many diivantagea. I t  is deadly for homes in the summer, neither do 
sheep do well. I t  appears exoellent county for Angora golrb, but poison in the 
verdure and a dimwe known ea blue tongue have alwaye rendered them unprofit- 
able. For horned csttle the country is exoellent for grown stock, but the mortality 
amongst young 8tock is eo great that I have never known a man commercially 
succe~lful in breeding oattle in this region. Moat of the slope country is perfeotly 
hecrlthy for man, but in the lower valleys malarial fever makes its appenrance, and 
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in mme, suoh u 0hrigd.d and Elsudsriver, hrs been known b drive out the 
population. 

For agricultare the ~ t u a l  ground that csn be oaltivated t small, ooneisthg 
only of the narrow bottomr of the valleys, but such M there is of it is of exoellent 
quality. Everything can be grown at one altitude or mother in the slopea aountry, 
from the apples and wheat of England to the tokooo and bamboor of the tropia, 
and for citrus fruits I should my that It WM drily unrivalled in Africq if not 
in the World. Unfortuoatoly, owing to the aodguration of the country, all 
agrioultnre hu to be on suoh a petty d e  that one has to doubt if thir can e r a  
bscome an exporting district. 

The s l o p  surrounding the Waterberg md Zoutpnsberg plater,ue en, m similar 
that no apeold deocription of them is necwnary, but, being farther north,all the 
dirsdvantages of the sonthern s l o p  are wwntuated co~iderably. An to the arba 
of the rlopes, only the roughat approximation can be arrived at, an their lower 
limit ie m indefinite. The portion of the attached map on which I have marked 
them repmmts, however, 2'7,100 square milee, and that, I think, can be taken M 

fairly uxurete. 

0. BA~EXENT C ! O ~ Y ,  OB Low VELD. 
All the remainder of the Tru~svrul, not previoudy dssoribed either M fitan or 

d o p ,  aonsieb of bemment oountry, or low veld. On the northern side of the 
plateau the typical low veld begins at cm altitude of about 4000 feet, but below the 
emtern M p m e n t  the abrupt rlopes continue down to 8000 feet, and it is only at 
that line that the characterintic appeamnoe of the low veld begins. The lowert 
portion of the low veld lies along the Portugueee border at lean than 1000 feet of 
altitude, but so great is the aimilsrity of this country that it is quite i m p i b l e  
to reoogniee from a low-veld landrcape whether one is on the Portuguese border at 
an altitude of only 800 feet or on the B e o h d a n d  line at 4000 feet. Exactly 
dmilar country etretchee far away to the north and west beyond the bordem of the 
Trsosvsrl. 

The whole low veld is flat and covered with sorub bush, mwtly of mimom 
and thorn-bearing treee. Most of this bush is gnarled and crooked, and unclean for 
all purpoee~ A few varieties of the hush trees, however, grow big enough and 
rtraight enough to make fencing poeta and furniture woods; but, except in the 
river COUm38 of the lower psrte of the country, there is nothing that one can call 
timber. 

Low stony ridgee and kopjes, mostly of the spitz variety, occur spermly over 
the low veld, and in p1ac.a peculiar granite kopjes, conslating either of one huge 
bsre rock or of a pile of enormous loom blocks of granite, appear. Granite., in 
fact, is the main country rock of the whole low veld. 

Water in this country is very ecarce. Rain-water stands in small pans for mme 
weeks a h  it hae fallen, but otherwim prsctically the only water b in the rivers, 
which, rising in the plateau or slopee, p w  through the low country on their way 
to the IWS. With the exception of a few m i n d  spring., moat of which are 
thermal, I cannot call to mind a ningle permanent pentanid spring of any magni- 
tude in the whole low aountry. Smoll soakage springe are octdonally met with, 
but thwe are often breckiih and are not perennial. 

The rivers also diminish very coneiderably in volume, or even dry up as they 
c m  this country. At Rhodes's drift, near Tuli, the Limpopo is oftan quite dry at 
the end of the winter, though where it enters the bush veld it is a considerable 
river at the same period. The Selati, which, when it fallr from the slopes, is 



a fins p e t d  stream tehrnbfing our English Gout a h m a ,  driea up completely 
before it recrohea its junction with the Olifants rivet, and numerous other inataocee 
might be quoted. So marked bhd well knodtn is thia peculiii~y, that any "old 
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hand" looking for water in the foothills at the edge of the low veld will always 
follow the waterooureee upward into the hills, and not downward into the flab, an 
he would probbly do elsewhere. 

Sand rivers and dry rivers alm form a feature of the low veld, espeaially in the 
north. The former of thaw are dry bede of eand, often over 100 yardr wide, in 
which water can mmetimes be got by digging a foot or two below the aurfam, but 
in which water seldom or never flows on the surfwe. The dry rivere are tomb 
conmq which often extend for milea, and oocesionally aontdn holes full of 
stagnant water. At the preeent time no torrents ever seem to 5U thaw aoaraea ; a 
l o d  storm may lntt them running for a mile or two, bat the water is quickly 
a h b e d  by the ground and stored in the inequalities of the bed. The Malatie 
river, near Leyddorp, in a good m p l e  of such a dry river. Its corn atre~tohes 
some 40 mil* but it baa never been known to rnn its entire length, aud, judging 
by the timber that encumbere it and the abeenoo of drift at ita lower end, it never 
hm done eo in m n t  timea 

I t  is worth mentioning here that the H.E. Proprietary Company recsntly put 
down two bore-holea in a belt of mhint included in the granite near Leyddorp, and 
that neither bore-hole couldbe proceeded with to any great depth, because at about 
300 feet they had not only not etruck any w a k ,  but they aotually loat the water 
they were pumping down the rods to keep the hole clean-thii notwithstanding 
that at that depth they were far below the lowest deprdon of the oonntry. 

Another feature of the low veld, which ia particularly nd ioeah  when looking 
over any part of it from an altitude, is the long strips of treelese space41 which 
meander through the bush l i e  rivers. The soil in thm is usually black organic 
turf, which suggeste the presence of water, but I have never found water in them, 
nor are they in m y  obvious way ~eociated at the p m t  time with water. A 
peouliar featnre of that pu t  of the bush veld north of Pretoria ia a strip eome 
20 milee wide and 150 milee long, known an the Springbuck flata This oonsieta 
of an almost treelean and waterleea belt of deep black turf, and appsars to owe 
ita origin to a beet  of a peculiar amygdaloidal rock that underlien it. 

The climate of the low veld ir, ae might be expected, more tropical than that of 
the other divisions. The summer maximum shade temperature rises to 113' 
Fabr., but the nights are almoet invariably cool and pleasant. Froet d o n a l l y  
in known down to the 2000-feet levol, but there are spota as high M 3000 feet 
where it has never been observed. 

As to the rainfall, it ia impossible to give any figures, there ie nowhere in the 
low country where a continuous record hse been kept. Where the low veld 
approaches closely to the main escarpment, the rainfall appears to he about 30 
inches, and eteady rains oocur, but the farther one geta from the mountain the lea8 
and more erratic doen it become. I lived once near a native kraal where no rain 
fell for twenty months. It was not a particularly dry eeaeon elnewhere, but no 
thunderstorm happened to strike that spot. 

The soil in the low veld, beiig usually derived from granite, ia poor, but certain 
portione, where schistme or igneous rock wura ,  form notable exceptions. For 
instance, the Springbuck fiats are exceptionally fertile, and, could water he obtained, 
would probably support a lnrger population than any similar area in the Transv~l.  
For varioue reasons, however, practically no cultivation hm ever been attempted 
by white men in the low veld, though at present several attempta to do so are being 
cimmenced. 

The pasture in the low veld is uniformly excellent, and I should imagine that 
an acre there had a greater feediog value than in any other of the divinione of the 
country. Unfortunately, all stock euffers in the eummer from many endemic 
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dimam, and epidemic plagues are most deetructive. At the present time it  may 
be mid that, with tbe exception of a few herds of miserable native goats, with an 
occcreionsl thick-tailed native eheep, the whole low country is devoid of stoak. 
Nor, unless something can be done to get a t  the root of the endemic diieaees that 
decimate all introduced and all young stock, do I t h i i  that it csn ever become 
any use as a paatoral oountry. 

Malarial fever is rife from one end of the low country to the other, but variee 
in intenmty, not only with the altitude, but locally. Above 3000 feet I do not 
think that the malaria is more severe than in the south of Spain, and i t  should 
not interfere seriously with the population of the country; but below that level 
the fever' takea a virulent form, and blackwater fever makes its appearance. I t  
may, I think, thorefore, be regarded aa certain that below that level the country 
will never carry a European populntion, 

A LOW-COUNTBY LANDBCAPIG, WITH TYPIOAL ANTEILL IN POREGBOUND. 

The area that I have marked on the attached map as basement conntry, or low 
veld, works out a t  52,500 square miles. We have therefore seen that, according to 
my approximations, the T r a n s v d  consieta of- 

32-4 % plateau country, or 38,100 square miles. 
2a.O % slopes 27,100 * ,, 
U'60/, beaement ,, 62,500 ,, --- -- 

100.0 % 117,700 ,, 
The foregoing completea my description of the phyaical featurea of the Trans- 

vaal rcs they have impre~led themselves on my mind during eighteen gears spent 
in  almost constant travelling in the country; but before oloaing this paper I should 
like 9 tonch on the water system of the country, and on two p.*ints of great interest 
col~nected with it. 
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The d r d i  s p b m  of the Tranevasl is extremely ample, all the rivers of the 
wuntry uniting into dve before reaching the wcr. They are- 

The Vad, 
The Limpopo, 
The Komati, 
The Umbelmi, 
The Pongola, 

. . 
The Vad drains the greater part of the main plateau weatwards into the 

Atlantic ooe8n. The Limpopo and ita great tributary, the OlifPnta river, carry off 
the r a t e n  of the whole northern encarpmat md d o p  of the main tableland, and 
of the outliers of Waterberg and Zoupnsberg M well, into the Indian wean. The 
Komati, Umbelmi, and Pongok drain the -tern slopes of the plateau .Ira di- 
into the Indian ocean. 

Both the Limpopo and Vorl have similar c h a m o t e r i a t i e g  a huge volume 
of water in their summer flood4 they almoet or quite aesw, to flow in the winter. 
This, coupled with the faot that both in the main couraea run deep between high 
banhe, baa rendered them wleee in the past for either irrigation or indurtrid 
purpoees. The s ~ m e  muma have alno rendered the erstern rivers very nnmtib 
fmtory M power-producen. To a certain extent the Mbutarier of the Komati 
have been uaed for power purposes in the Barberton diitriot, but with uniformly 
wmtiofaotory results. None of the TranrvrPl rivers us navigable while they run 
in the Truu~vrol territory, even for native can- 

The a b n c e  of alluvial deporib of any extent ia one of the most remarkable 
featurea common to all the rivers of the wuntry. I t  would he difficult, if podble, 
to find a continuone alluvial flrt of my 1000 sores in extent in any of the valleys 
of the country, and k t a  of alluvium even of more than 50 aores are most 
uncommon. Everywhere the mil m m s  made of rook dsarmpoaed in r i t u  All 
the rivers, even in the low country, run on rook bottoms, and the country roak 
outcrops everywhere. 

Geologieb have noted that the main fe+turea of the T m v a a l  l a n h p e s  w m  
eroded in p ~ b o n i f e r o u e  days before the laying down of the South African 
boulder clay or Dwyka conglomerate. I think that contention a n  d y  he proved, 
and, moreover, this absence of alluvium and other evidence incline me to believe 
that very little of the denudation that we see hrrs been done in teoent geologid 
timea. Over the whole -tern low veld B recent gravel wPeh ia spred over the 
t o p  of the risea In the Weatern TnmsvrPl, the Omge Biver Colony, and 
Bechwland, similar p v e l  bede occur high up on the rim and kopjee. In the 
bushveld north of Pretoria is a long line of d e p i t a  of oslcueoue tufa over 
100 miles long. 

Theae facts would appear to indiccrts that this county had beem submerged in 
recent geological times, and i.f.80, the abeence of alluvium and the hot that the pma 
have not yet been filled iip by the denudation of their sides, might be accounted 
for. This absence of alluvium has two important results. In the 5mt plaw, them 
are no greet alluvial flab where imgation on a large d e  might encourage an 
agricultural population to dettle. In the second place, though the gold mines of 
Barberton and the low county were probably M rich on the d n o e  M any in the 
World, no coneiderable alluvial goldfields have been found attached to them. NOP 
ia it probable that any will be found, for there are no great deporita of derived 
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dur ipm w h m  only large qnantitien of alluvial gold oould be axpected. The 
N&M roil often o o n t a i ~  nnggeta and gold duet, but thin appsan due to the 
decomposition in situ of gold-baring m b i  

Bpsrrras. 

The l u t  feature of the Tranrvaal to which I wish to attract attention L one of 
vital interest to the very existence of the country. I allude to the water-eprings 
and fount*, end to the evidence that one constantly berm and eees that the 
supply from these h~ atendily diminiehed eince the white man flnt nettled in tbe 
country, and appears to be still diminishing. 

In a country such M the Trmsrad, where systematic ecientl6c obrvationa 
have only j u t  begun to be recorded, it is impossible to prove this dryiog-up of the 
oountry by figurea But there is abundant evidence, both human and natural, that 
nome such change is in progress, and my own experience beare out the evidence 
From Tuli to Volkruat, and from bfafeking to Komati Poort, every old inhabitant 
of the rural diitricta can point out ~prings that have dried np, or& that have 
h to run, and paw where the water has either receded considerably or 
entirely disappewed. 

The common belief to which I incline i ~ ,  not that the rainfall has diminished, 
but that, owing to the universal practice introduced by the white man of burning 
off all the old gmse every winter, the ground beoomee hard-baked, and that the 
rain-water, instead of soaking in and strengthening the spring, rune d i p  cff 
the surface and away down to the rivere. 

In  a general paper such M this it is, of coum, impoesible to go thoroughly into 
m y  such subject sa thig however important it may be; but I mention it in 
the hopes that attention and inquiry may be directed to an apparent natural change 
whioh, if true, threatens the whole existence of the country and its inhabibtc. 

ADMIRALTY SURVEYS DURING THE YEAR 1905. 
By Itear-Admiral A. MOBTYN FIRILD, F.RB., Hydrographer. 

UNDER the ordera of the Lords Commiesionere of the Admiralty, eight of His 
Majesty's vemle, with three d l  hired vemls, manned by an aggregate of 80 
o5cen and 747 men, have been employed on hydrographical swveye on various 
rtations,at home and abroad. 

A naval oficer, ~ s b t e d  by officers of the Royal Naval Marine, hoe also beem 
employed, with the sanction of the Admiity,  under the Indian Government, in 
charge of the surveys in Indian watm. 

A detailed report of the labours performed by each surveying ship h.s been 
prepared, and, in mrdance  with cuetom, hoe been presented to Parliament. The 
following is a brief summary :- 

Notwithstanding the progreee of hydrography, and the conetant employment of 
our own and foreign surveying veseels in many parts of the world, the requiremenu 
of navigation increase more rapidly than the advance of survey@. During the year 
1905 no less than 622 m k e  and shoals which were dangerous to navigation were 
reported and notified to the public through Notioes to Marinera; 1129 miles of 
ooest-line have been charted, and an area of 4295 quare miles hse been sounded. 

On the Emt Coast of England, various re-examhatione of the Thamee estuary 
were carrid out. Considerable changes were found to have taken place. Some 
work wan elm done at Harwich and Lowestoft. 

No. I.-JULY, 1906.J F 
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On the &mth Cod of England, at Portsmouth, the ontar bar ww resounded, 
d usu & for rpoil depodt by dredgem were examined. The m m e y  of Tor 
bay wan completed At  Plymouth, the dredged area above the Bopd Albert 
bridge was reeonnded, and Ash pass waa examined. 

On the Wwt Cwrt of England, Fbhgnud bay w u  reeurveyed. 
On the Wed Coat of &Uand, the resurvey of the Sound of Mull wag reeumed 

and completed from a mile erst of Liimore lighthoum to Bu Pennygown. The 
north-western portion of the nomd and Tobermory harbour were triangulated and 
plotted ready for nounding next ee9son. 

Looh Kiuhom with its approrahm to h h  Carron, Broadford bay, and Looh 
Dunvegan wcae remweyed. 

In  the Orknay islands, Pierowdl r o d  in Weatray and Hoy sound were re- 
surveyed. 

On the Nccfoundland coat, a further w h  WM made for the reported bank 
off the Burgeo islandq but no indiaationa of shoal water were found. The survey 
of the by of Exploita was reeumed. An inveetigation was made of a reportad 
magnetic disturbmce off Flowers ledge in the Straib of Belleisle ; no evidence of 
such dbturbanm waa found, but the Flowem l ighthow waa found to be wrongly 
charted. 

On the Wat Cwd of A f h ,  the Liberian maat from Manna river to Monrovia 
bay waa murveyed, plans G i g  made of Cape Mount and Monrovia bays. 

A reported shoal of 6 f k t b o q  27 milea north of Cape Barbas, was nneuccessfully 
aeamhed for, 76 aquare miles being sounded over without any indication. A 
further attempt is being made to determine with more certainty than on the 
previous examination in 1871 the mlative volumee of water pouring in and out 
f the Straitn of Gibraltar a t  any one time and alao a t  diierent depths. With k is in view, the Cfol@ach spent a month munding in the strait8 and selecting the 

moot suitable epotn for making oimervatiom The work is nat yet complete. 
In Bdiah Cdumbion wabm, the work for the Mpclon waa arranged in such a 

manner aa to conneot together all previous surveys of the Egsria in the amhipelago 
lying bstween the erst c a t  of Vmcouver bland and the Strait of Georgia, the 
special area for wnrk being that lying between Qabriola island and the boundary- 
line between the United Strtm and British Columbia in the vicinity of Pander and 
Stuart idan&. 

I n  China, a survey of the enst coost of Lanteu island, in the neighbourhood of 
Hong Kong, w u  commenced. 

Port Shelter, with the adjacent Booky harbour a t  the entrance to M i i  bay, 
w u  completed, and a survey of the corrst from Lama irlmdn to the Brothem 
oommend.  

I n  Borneo, Kimanir bay waa surveyed. The cocret survey waa oarried from 
Labuan northword to Dukan point. o n  the erst coret of ~ordeo,  a reported shoal 
in Sibuku bay was succeesfully searched for and charted. 

In  Zaaland, a portion of Hauraki gulf waa resurveyed. 
In  Aurtdia, the survey of the inner route on the Queeneland coast w u  carried 

from Pickeregill reef to Snapper island. Several fresh offlying dangere on the 
inner edge of the Barrier retf were found, bat none near the usual track of vessels. 

In  the Red sea, the approechm to Meraa Sheikh el Barghut (Port Sudan) were 
surveyed. This place ia the terminus of the recently opened Atbara-Red sea 
ralway. 

I n  the Indicm ocean, Meesra. J. Stanley Qardiner and 0. Forster Cooper were 
embarked in H.M.S. Sealark, on May 9, for the pnrposn of making a aoienti6o 
exploration of various coral islands and submarine banks included in the area 



betwmn the Clhrrgos uchiplrgo, Mourifiq Mrrd-t, and the 80phsller group. 
The voyage hated nar ly  six month& during which time Mging ,  munding, 
magnoti0 o b a t i o m ,  and other h n t i f i o  and hydrognphid work, were carded 
on u n i n t e r r u ~ y .  Mern.  S t d e y  Qardiner and Forster Cooper disembarked 
a t  the Seychella on Ootober 21. 

On the Cylon cwrt, a survey of the appcoaeha to Colombo waa oommenced. 
The I n d i i  Qovernment oondnohd surveys of Koweit in the Persian gulf, and 

in the Andaman iolanda of S m u t  sound ; the weat w t  of Middle Andaman 
u b d ,  lying betwekn North P m  W d  and Rougat bay. 

Daring the year the Hydrogmphio Department baa published 110 new c h u b  
and plrme, and 36 plates have been improved by the addition of 43 new plana, 
while 5320 corrections have been made to the chut  plah.  The number of oharb 
printed for the requiremmb of the Boyd Navy, for Government Departmenfa, 
and to meet the demand of the g e n d  public, haa, during the year, amounted 
to 689,930. 

R E V I E W S .  
ASIA. 

IThe Re-shaping of the Fu Fut." By B. L. Patnam Weale+ London: Maomillan, 
1905. TWO vob., pp. xv., 548; x, !M. With a Mop 

HIE previous book, 'Manchu and Muscovite,' compels the reder to defer to Mr. 
Putnam W d e  aa an authority on Far Eeetmn questions The preaent large 
work in of peculii intenat u containing s very clwe study of political situatiow 
m d  qumtiom written with a mind unaEeoted by the wtwl rignature of peooe 
between Japan and R w h ,  for it data from the period of the war ibelf. As 
a consequence, in the politioal chapbn which occupy part of the flret m d  
the whole of the m n d  volume, one obtains mch intemthg malyeea M the 
probable courae of eventa if the war should be carried to the point of exhawtion, 
bued on developmonte ap to a oertain point in the war ibslf. It ir unnw-y 
to go more deeply here into theae chapters; it is sufficient to remark that the book, 
from thin point of view, is valuable, not only M an expert expression of opinion, 
but M a hiatmy of evenb which preceded the war, for there .n, both m 
introductory hbtoriclrl chapter and a number of appendioes giving texts of 
treatiee, aonventiona, and MI forth, of the decade before the publication of the 
bcok. The oubtanding chapters of the first volume furnish a description of Bome 
of the author's journeys in the Far Enat. I t  is a matter of opinion whether the 
.srooi.tion between theee two noctions of the work is entirely happy. The 
introduction of the reader into the proper atmosphen, of the rnbjeot b the purpoee 
of thii nurstive, which is perhaps, however, barely sufficient in itaelf. Never- 
thdew, the jonrneys dwcribed are extensive, and the narrative full of interat. A 
voy.ge up the Yangtsq journeys on the nnfinbhed Efankow-Peking railway, the 

Tsingtmo railway, and the Japmeee line between Fnmn and Seoul, r i th  a 
glimpee of Japan itwlf, are found in thsse chapten of travel, whioh are not 
m t i n g ,  a, far M they go, in the presentation uf the geographical environment of 
politid problems in them lands. We who read are fully i m p d  with the vaat 
w d t h  of Chi- that awaita development by the opening of oommunicatio~ ; we 
lawn suoh geographical leesons aa that the Hwang-ho eek a natural boundary 
between two lands, aa it were, of different ohsraoterlstics, and we meet, inoidentally, 
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with such curio- details M the author's obssrvationa on the little hlated family of 
Chinege Jews in Kaifengfu. An oompued, however, with the h i a t o M  introdwtion 
and the political chapters, the travel-narrativsr may appear to some in the nature 
of a makeshift for a Wler pographicd treatment of the eubjeot, but to thore who 
find this section enfficient, the entire work cannot fail to be deeply intermting. A 
large and good map estiefactorily i l Iu~t ra ta  the whole. 

AFRICA. 
T a a  RHODSIXA krma 

Mdireval BhodedP.' By David Bandall-MaoIver, Y.A., D.Ic.,?.B.o.&, bycook Studa t  
d Egyptology at Woroerter College, Oxford. London: Maomillem & Co. 1906. 
Ib, pp. xvi., 106. Wffh Pronfbpba and 86 Plder. 

We have here the rmulta of an inquiry, undertaken a t  the suggestion of Sir 
Lewis Michell, and in connection with the African visit of the Britieh BslloaS.tion 
in 1905, into the age and purpose of t h w  stone-built ruins of R h o d d ,  of which 
the "Great Zimbabwe" hes been hitherto the best.known example. From the 
first regular examination of these mine, by the late Mr. Theodore Bent, in  1891, 
down to the year 1905, there han been, M is well known, intermittent controversy, 
accentnated by very imperfeat knowledge of the v ins on the part of the more 
cautious theofiets, &d bygreat boldnem of imagination on the of those who knew 
the sites m a t  thoroughly. South African opinion for the moat part followed the 
lead of Mr. Bent, and attributed the ruins to hbsrn Arabian4 or more speciRcally 
to the Queen of Sheba; a few reamed judgment until a trained excavator shoald 
have explored the rubbish-heaps and sub-mil; other4 and among them mme who 
were well qualified to judge of this point, regarded the modern Kaffir, with his 
peouliirly autocratic chieftaincy, M wmpetmt to organice both the building of a 
Zimbabwe and the working of King Solomon's mines." 

Dr. Randall-MaciIver went out with considerable sxperienoe of the methods of 
modern excavation ; he had every poaaible help from the Bhodmian authorities; 
he wvered-coneidering that he woe naccmuprily only in the field for about three 
month-a great extent of ground ; and hi8 m l t a  am presented in a form which 
is admirably clear, and well set out with plans, viewe, and photographs of o h m  
terirtic objecte. The subst.ace of hi argument hm bmn stated a l d y  in hie 
paper before the Research Committee of the RA3.S. in the last volume of thin 
J M I ~  (p 325 8.); and the principal coasiderations which have been urged on 
the other aide reappew in due order in the diicumion which followed that paper. 
For hie evidence, however, and for detailed deeariptions of the Jta and the objeots 
found on them, we are referred to the book under review; and i t  ie one which 
certainly marks a taming-point in South Afriaan archeology. It will be id i s -  
pensable to students of Kaffir hietory and culture, and no 1- to African ethno- 
graphem generally, and to invattigatom of Arab and other Semitic enterprise on 
the shores of the Indian Ocean. 

On the main question, of the age and character of thew ruins, Dr. Maclver hm 
proved his point. Queetione of this kind am decided, not by the quantity, but by 
the quality of the evidence. To argue from the style of the architecture, the 
scnlpture, or the ornament in thew ruins ie to argue in a circle, and t h i  is e q d y  
the cam whether the comparimn he with ancient Egyptian or modem Kaffir art. 
I t  mumen exactly that which is to he proved; namely, that there is anything 
more than an accidental likenem between the two stylea which are corn&. To 
argue from the aasnmption that this or that people could (or could not) desire gold, 
or get it from the ground, or lay their heads together to build stone forte., is 
equally to argue from the conclueion backwards; and so a h  is it to argue from 



h e  depth or thlclmc~~, of a deposit, unlew we know the rate of deposition. I t  is 
only on the murmce,  at a putionlar level, of imported objecb of known 
dyle and date, aa Dr. MmIver mUGed at the outret, that a valid chronological 
argument can be baaed ; and he is therefore greatly to be congntulated on having 
woured, in M) brief a toar, good evidenoe on thii parti0ul.r point. Thii evidence 
comes from no len than three dirtinct ritsg and coven a period extending from 
the end of the thirteenth to the meventonnth century A.D. I t  exiets in the shape 
of fragmenb of Nankin china and other well-known Oriental fobria, and the 
&deuce ie pmemed in the Bdnwayo Mureurn. 

Tbir diwovey gives the death-blow, om the evidence stands at w e n t ,  to all 
h i e n ,  b e d  on obmrvation of the layem of &&in from which these fmgments 
came, whioh refer thae  layem to an earlier date than that of the fragmenb them- 
mlver. I t  eupedea  a11 h priori argumenb from the appearance of maptone 
ksma, cawed h i i  and other works of cut; and in the event of any one wishing 
hereafk to revive any theory of an earlier date for thaw ruinr, it pnta the mu8 
pra&n~di on him. 
h three poiah however--and one of these ie 0ruci.l-Dr. MwIver'r argument 

dom not yet noem quite flawlean, and if, an we may hope, he 5 d e  some later 
opportunity of revbiting Sonth Africa, he will, no doubt, not be long in oetting 
them right. 

In examining the great kitchen-midden at  Dhlo-Dhlo, one could wbh that he 
had-to urn h& own wordbaa obaemed the exavator'e primary axiom, and dug to 
bed-rock." His i n f m c e  that "an no distinction whataoaver oould be obeerved in 
the character of the depomb found in the mveral levelr down to that point, and 
only a very diiht depth remained below it, there oan be little doubt that the 
d t s  are reprewntative," wag a very natural anq and no doubt he did all that 
wm pomible in the time whioh he allowed himmlf at  Dhlo-Dhlo. But it in open 
to the oritio to reply that it ie preoinely the existanoe, at Zimbabwe, of a thin 
layer of a diffesent churcter, at the bottom of a long sequence of uniform strata 
whkh makes him qnalify his concluniom on that mite an he doea " I mast fmnkly 
wnfan," he ~ y r  (p. 641, " that I om unable to decide whether this layer ia older 
than the hnt foundation or contemporary with it. On the one hand, it might 
have bmn deliberately plaoed then, an a bed for the foundation ; on the other, it 
might b e  been the kitchen midden of an earlier settlement." But, in the latter 
event, k, whbh mttlement do the stme walls belong 3 There is no evidence that 
Dr. MacIver followed either stratam further than up q i n r l  thew d l r .  What 
if thelower layer were rubreqnently found to be of the " kitchen-midden" type, 
and yet hnked up againat the walla, whiwh he atkibutea to the later ntratum? 
The only pomible ~~~lc lns ion  would be that the walls eri8ted already when the 
earlier statnm waa being formed. 

The name critic might sdd that the etreer whioh Dr. MwIver lays on the 
practid identity of modern Kaffir pottery with the pottery from the loweet layers 
both at Zimbabwe (p. 63). and appuently a h  at Dhlo-Dhlo (p. 46), might a i l y  
have M him to the wnoludon that oultue hem had beon pnotically stagnant ; 
and thJ, thin being no, the depth of the deposite aEords practioally no evidence or 
to the age of ite lowest layer, unlms the rate of depit ion can be determined 
oomehow independently. And as it happens that he h.s omitted to mention the 
depth (either &olute or relative) at which he found hie fragmenb of &&nth- 
century Nankin china in thii kitchen-midden, we are for the moment confronted 
with an unknown." 

Fortunately, however, the date of Dhlo-Dhlo does not dopend primarily on the 
cantenta of thii kitohec-midden, but upon N d i n  china of the strventeenth 



csntury, from below the oement foundatio~ of a hut which is, in Dr. ~ v e r ' s  
opinion (p 48), "beyond all queation contemporary with the first stona w h i i  were 
wer  laid at Dhlo-Dhlo? An thie u a point upon whioh oritidem will catably 
be dirsoted, it  ir a pity that he h~ not givk some indication, in detail, of the 
evidenoe on which he b e a  &Ma aaaumption. It b a pity, ah, that Mr. C. H. Bed, 
though he d a b  these fragments of ohina to the eeventeenth century without 
doubt JI (p 62), h u  to add, but I have not seen the original." Surely &Ma should 
have been uranged. 

The third point on whioh formal doubt might srise b In the oane of uenclorun, 
16 a t  Zimbabwe, where the a medimval Arab glau uul Nankin china " (p. 63) w m  
not found by Dr. MaoIver himwlf, but by a previou excavator, Mr. B. N. BJL 
Euctly w k e  it  WM found ir not stated ; but in any cree it  WM apparently not, 
M at Dhlo-Dhlo, W w  the cement b, but in the oement maaa which rtsnde upon 
that floor. It is quite true that the K i d  of pot* which Mr. Hall " calls 
malanga, end which is, in faot, exaotly like modern Kaffir pottery," WM found 
below the cement floor, in the lowest layer whieh contained any utefactr at aU. 
But (1) the liken- of " Makslanga" to K&r1' pot- only provea anything M 

to rslstive age, if we know the rate at which culture was changing in the interval; 
(2) at Zimbabwq cz: hypothesi, culture waa not changing, for the fabrica are " exaotly 
like ;" and (3) even suppoeing alight changer were diaoemible, the objeata in 
qwotion occur lower down in the d m  than the loweat pomible level of the 
Nankin china, and coneequently are not dateable by it. Onoe redhe these three 
qualifications, and the d u e  of the Zimbabwe evidenoe becoma appraoiably lega 

Them, however, are merely formal defects in an argument whioh b p t i o a l l y  
conclusive. There can be very little doubt, after Dr. MaoIver's work, that the 
Rhodeah ruins are of latinh medimval date ; and that conrequently the Portugaem 
records are good evidenoe u to their probable d m ,  M they are in any - for 
some of their earlier (if not for their k t )  inhabitank This granted, the 
Portugneee records tell their own story of gold-working Kaffirr living in walled 
t o m  and trading with the Eumpsons from the ooaat, but otherrim undifferentiated 
from other 8011th African peoples. 

I t  b probably only a slip of the pen which makw Dr. MacIver eay on p. 64 
that "it WM the name ma which deposited the mbbish and which built the 
hut above it, for pmisely the same objeota are found within both!' If this 
were m, the similarity between these objectr and modern KaEr objecb would 
prove identity of between the modern Koffir and the builden of Zimbabwe ; 
yet part of Dr. ?dacIver's theory is (p. 68) that aome one of those " terrible wavea 
of devastating conquerors which have swept over South Africa periodically, M 

long aa we have any knowledge of its history, may have blotted the inhabitanb 
off the fooe of the earth and left the city to fall into roiw;" and he givea 
historical htances of suoh raids in 1570 and 1802 (pp 102-3). Clmly, what 
he means in not " the m e  roa," but "a people of identical dturs!' 

One final cavil. The desoriptiom of the excuvatio~ would have been euier to 
follow if the exact sites and extent of the trenchw had been shown on the p h s .  

J. L. M. 

HISTORICAL QEOQRAPHY. 

'Die Reformation der Knrtographie nm 1700.' Yon Chziatian Sandler. With A h  of 
facsimile Mapa. Munioh and Berlin : B. Oldenbow. 1905. 

No period could bo namod more important for the history of cvtognphy than 
that which formed the borderland between the seventeenth and eighteenth 



REVIEWS. 71 

csnturiea. Prior to the elaboration of poawate methods for the utronomiolrl 
detemhtion of longitu&r, the m a p  of even the moot careful workm could 
rhnd on no o e d n  baais, and we dud enormono dimrepanoieo in the positions 
&gad even to the moot important plroee, in those of the ooventesnth century. 
Dr. Sandlsr hao done good service in tming the progreao of re6orm, which began 
in the early pu t  of that century, but reaohed its onlmination only with the advent 
of the eighteenth. The put played by Deliole in thie reform, towards which the 
whole study works up, is matter of general knowledge, though the servioss 
mdOed by him, M compared with those of hi enomasor D'Anville, have not 
dwap met with quite the recognition they declerve. But by going lack to the drst 
beginnings of the movement, and sosigning to each actor hi proper place in the 
complete performance, the author h u  treated the mbjeot in a far more instructive 
manner than oould have been the c ~ s e  had he began and ended with the labourn of 
any one man. 

The m a p  of the etteenth and early mventeenth oenturier were rll alike 
aezioudy at hult in the undue extension, in longitude, of the old world, and 
especially the Mediterranean. And though the experience of tailors had long 
suggeoted that this war the cane, the mapmakere, d diitinct from the compilers 
of hydrographical chutq  held feet, with few exoeptions, to their stereotyped idere. 
With the continued advance of mtronomid deuce, the besir of reform wan in 
time supplied, but even before the tables of C d n i  had provided the meam of 
determining lollgitnde by observations of Jupibr's satelliter, sttempk had been 
made to evolve some sort of order out of t.he erietiog o h .  The tablea of 
poritionr industriouely oollected by men like Kepler, Varenius;.nd Bicoioli show 
considerable improvement. Thue apart from Constantinople, the longitudeo 
d g n e d  by Kepler to Eurcpsan places only once show an error of more than lo. 
The map issued in 1630 under hie auopioes with the aid of his friend Eckebreoht 
(' Remarkable Map:' F. Muller, Amsterdam, Part 2, No. 8) ie noteworthy for 
i t r  comparative wouraoy an regards longitude, though thio merit baa not, Dr. 
&ndler p i n k  out, been sufficiently recognized. When once the tabla of Clresini 
(1668) h.d supplied the needed facilitii, further progrm waa mured, and that 
France, now a t  the height of her political power, took the lead in the reform, 
is an inrtance out of many of the impetuo given to geqraphy and allied studies by 
poli t id conquests. 

The new data obtained through the labouro of the French a o a d e m i c i i  
C M B ~ ~ ,  Pioard, De la Hire, and others-wen, at first incidental to more striotly 
utronomiul work, but reliable longituder were gndually .coumuloterl, while 
the rurveys for the new map of F m c e  led to p r o p a  on geographid lines. The 
expedition for the determination of the longitude of Cape Verde in 1682 wrs the 
first undertaken by the academy for purely geognphid purpases. The work of 
the Jeouito .lea helped, and the Cmmharux des Teny~ oould report in 1691 that 
109 6xed positiom were available. The first modern map, that of 1682, wao 
comtructed on the-prinoiple of reducing all the old longitudinal distrmoa in the 
proportion deduced from eooh newly h a d  pointa, and the mult WM on the whole 
mtLfrctory. Only twice more, before Delisle, wao any preotioal attampt made to 
u t i l i i  the new material-in the 'Neptune Franpio,' and in the maps of Nimlsa de 
Per--in the latter case with but alight euooess. 

The l ~ t  part of the memoir puts forward iu cleu relief the dievementa of 
Delide, who wao able before hi death to complete the task he had set himeslf in 
beginning hie labours, Dr. Sandler dimnmea hie methods and ahowa how they 
bore fruit in the acouraoy of hie r e d &  The rocompanping portfolio of repro- 
d u c t i o ~  suppliw an excellent means of teeting the latter, the true uutliies of 
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the oontiiente being shown above the faceimiler on tramparent paper. Dr. 
Sand1e.r shown throughout a full knowledge of hi subject, and is to be congntulated 
on the aohievement of an excellent piece of historid work. 

THE MONTHLY RECORD. 

The &uption of V m v i ~ . - B m o n ~  the earliest scientists to visit Vesuvius 
after the late eruption WM Dr. Venturino Sahtioi, of the h l e  Comitato geolo- 
g i c ~  d'Itolia, from whose report the following authentic deecription of the outbnrst 
and ita reaulte, aent to ue by Dr. Peucker of Vienna, h a  been taken. The 
eruption bronght to a cloee a phaee in the sctivity of the volcano which had lasted 
thirty yearn, during which period the crater formed in 1872 became gradually 
5Ued by the quiet welling up of lava in the interior, only a few of the eruptions 
making their e5ecta visible externally, though in wuree of time the piling up of 
material changed the profile of the summit considerably. Between 6 and 6 a.m. 
on April 4 a fiesure opened on the south-eastern side of the cone at an altitude 
of 3600 feet, an avalanche of blockn of all dimensions destroying the Albergo 
Fiore-, while a narrow stream of lava tlowed down a gully of the mountain-side. 
At 3 pm. the small lateral oone fell in, and n dense oolumn of smoke roe0 above 
the orater, black when falling at Naplea in the evening. On April 6 a second 
5 ~ ~ r e  opened at a lower level, and a la-stream flowed 24 miltm to within some 
600 yards of h Trecsee. On the 6th a still more copious stream poured forth, 
and by midday of the 7th had approached to about 600 yards from Torre Annun- 
e i a k  By the evening the main crater began to hurl out huge white-hot blocb, 
with the accompaniment of loud detoaations and fleshes of light, while at the 
name time a rain of lapilli and ashes began the destruction of Ottajano and Sm 
Guhpp. Earthquake shocks were felt at Naples and elsewhere. On the 8th 
the aehea, whioh continued to fall in great quantities, were reddish-grey, instead 

, of b h k  aa at first, and were sometimen so dense ae to form a dark p l l ,  rendering 
artificial light neceservy in the daytime. This cloud extended to a distmce of 
100 milee, while a fall of ashes took place at Venice, Paris, etc. A rough calcu- 
lation plsoes the total amount of mhes and lapilli which fell at 85 million cubic 
metres, the place most damaged being Ottajano. The lava-etreams occupied s 
sector of 30°, and evidently had their source at varione points of the crater. The 
three principal ones reached a height of 10 to 12 feet, and in places double this 
amount. This lava WM very rapidly dlintegrrrted, probsbly becauae it was formed 
of a chaotic mixture of irregular blocks and fragments. BR regards the more 
general results, Dr. Babatini points out that, while lesser ontbr& increnm the 
height of the volcano, a catastrophe like that of April 1ae.t tends to lower it. 
Whatever may have been the cam in 79 A.D., we know that thin wan the reealt 
in 1631 and 1794, when the cone appeared after the eruptione M if truncated. 
Similarly, the pointed protile of March last exists no longer, m d  the p m n t  height 
seems below that of the crater of 1872, though the reduction does not probably 
exceed 330 feet. Beaides thin, tbe whole form and composition of the surface 
of the mountain have been changed, the old fieenre0 having disappeamd, whole 
wotions of the crater wall fallen in, and the whole uurface having been m r e d  
with a thick layer of .shes. These still retained a high temperature on April 14, 
and, owing to their loone nature, wen, constantly dipping downhill or being mined 
into the air by the wind. Except at the time of the moat violent outbumts, the 



mmoke row quietly from throe firurea in three onbroken oolumes, .c~omP.nied 
by pa56 of moke muoh renembling balls of cotton-wool. Owing to their 
h i t y ,  them rapidly fall to the ground, and u the density and weight i n o n  
give rLe to the avokacha of hot ashm whioh have been frequently reported, a d  
of which the ooourrence is now definitely &abllshed. They are redly nothing 
bat the d e d  "glowing cloude* of very rentrioted mobility, and the phen* 
-on (u h d  been thought by Prof. Immix from hie o k a t i o ~  of Mont 
Pel9  may oocur whenever the necaary ooditions u e  p e n t ,  and may ooclr- 
aiondy led to dertructire d t a  Them embeions may m u n t  in p u t  for the 
high -pentwe retained by the uhes, which s e s ~  dae &loo to emiedons of 
S k o m  a t  certain rpotr The emireion of nitrogem or other poinonous g~ owma 
to h v e  been quite an exmptiod occarrence. Althoagh the aacounts of d - w -  
tion were in many caw exqggerated, Dr. (kbstini oomidels that the u e  may 
be reckoned at certainly ov&i  million pound sterling. 

0- Txwea in the Bbiner Alp&-With a view to the dimvery of trcroer 
of glaciers in the Ioe age, Dr. Roman Lwmm has subjected the intereating group 
of the 8tcioer A l p  to a reuching invatigntion. The results rue published in the 
(fw. Jahm-t aw O d d h ,  whicb, after an intemption of mved  y m ,  
now appeals in its fourth yeu, in conjunction with the Berat dea Vdtw 
da (fagmphen ad. U~kilmritd Wien (Vienna, 1906), under the editonhip 
of Priratdomnts Dr. Alfred Qrund and Dr. Frits Machncek. The group arisen 
on the frontier of the three Austrian o r o h 4  Bteiermuk, Carinthh, and 
&do, md rounde off the eouthem calo~pcou Alp in the w t .  In Penck and 
Bt*lok~ 's  great work, " Die Alpen im Ei to l t s r , "  it is omitted. For tbe prewt  
only h o w  of the most recant of the BDur Ice ages of the A l p  brought to light 
by Penck, the d l e d  " Wiirmekit," oould be demonstrated with certainty. 
There ir, however, no doubt that the ahamter of the gladition of the 8teiner 
A l p  in the Ice age is throughout c a W y  connected with that of the other 
Eutm Alps. Of peouliu intamt k the demonahtion that the marked 1-1 
g W i o n  of the group hsn kept altogether a p r t  from the glacier system of the 
other Alp. In the Ice age the Stainer Alp, with their glroition, formed an 
d v d  p t  over against the i o a h  land in the ad and eouth. Of the 6ftan 
glaciers which, during the younger Ioe age, dmnded  the four principal vdeys 
of the group, two were great w m p i t e  ice-flows. These, during the period of 
retreat, m l v e d  themrelver into different om.Usr glaciem. Finally, there were 
only cirqueglwien, M to-day there are only mow-be& Issting through the 
summer. 

w b  of th4 Bsrm9n --The nwnltr of the German mm, which 
w u  kten on Deoember 1 lut, mpremnt the total population of the home empire 
M 60,606,183 penon& an inoream of over 47 per oent. since 1871, and of 7-62 
per cent. mince the omma of 1900. A study of the dintribution of the inonrse 
among the vulouo putm of the empire ohom that P m  with narlp tw+thirda 
(87,278,820) of the total popnLtion, hPe grown at  a greater rnte than the reat of 
Gonmp,  the in- in the number of ik inhabitante during the w t  five  ye^ 
being 814 p r  ocmt Growth hu been moat rapid in the three watsm protin- 
in the valley of the middle Rhine-WeetpWr (18*5C, pa oent.), Rhineknd 
(11.74 per cent.), and Haem-Nassru (9.07 per cent)-which, with an area of 
lean than onefifth of that of Pmda,  contains nearly one-third (12,124,062) of i b  
popahtion. In the oounty (Regierungs-Beriirke) of Potsdam them baa been an 
@ o d y  npM b m  in the population, the number of inhabibub being 
&mwd as 2,327,863, or 2@66 pa oent. more than in 1900. The city of Berlin, 
the popyl.tian of whioh b enurnentat mpuately, had laat lhoanber 2,040,222 



inhabitante, an I n c ~  of 891 per oent. In no province or oounty of Pmd. WM 

there a decline in the population during the i n b - d  period, but the growth 
in the eutsrn prorinoer, ooonpying the undy North Qerman plain, wm below both 
the amrage for P d  and the average for the German Empira In the province 
of Eaat Pmcaia the lrte of increum wan only 1'46 per mt. (in the previow five 
yata, however, a decline had been registered); in the province of West Pru& 
it ww 6-01 per cent., in the county of Frdfurt (Bdmburg)  l.93 per cent., in 
the province of Pomennk 3-02 per aent., and in Poren, Bilesir, and Russian 
Saxony between 6 and 6 per oent. In Hauover the rate of inaream nee again to 
8'52 per oent., while in German Jutland (8cbleswig-Holstein) i t  a d e d  the 
average, being 8'38 per cent. Outaide of Y m h  the population of the two great 
southern kingdome, Bavaria and Wurtemburg, oomprbing much of the eouth- 
weetern highlands M well an the alpine foreland of Qemnmy, nee by 6-46 and 
8.03 per oent. respectively, and amounted h t  December to 8,813,164, while the 
.Irerdy denrely populated kingdom of Saxony, with 4,602,360 inhabitante, hod 
inareaeed ite population by 7.14 per cent. In the Grand Duchy of Bden 
(2,009,320 inhabitants), bordering the right bank of the upper Bhine, the rate 
of inomam WM p d d y  that of the German E m p b ' l ' 5 2  per cent., while in 
Hem and Oldenburg i t  reached 8-14 and 9'77 per oat .  respeotively, furnishing 
another instance of the rapidity with which the population is inareasing in western 
and north-western C)ermmy. Among the amall rtrrtsr bunched together in the 
highlands of Central Qernuny, the rate of inorecw, wan comparatively d l -  
mostly 3,4, and 6 per cent. It b noticeable that in Almce-Lorraine, the populr- 
tion of which declined from 1871 to 1885, there h u  been sinoe the latter date 
a propwive inorerse in population, the percentage of growth during the p u t  five 
yerue being 5'63 and the actual population lest Deoember 1,814,626, or 265,000 
more than in 1871. The continued tendency of population to acuumulate in 
large citiee b illustrated by the return for the H.nm towns, the inenwee in the 
caue of Hamburg (free aity and state) b e i i  18.89 per cent., in the cree of 
Bremen 17.14 per oent., and in the olw, of Liibeck 9'38 per cent. The male 
population of Germany (29,868,096) is dill rlightly lens than the female popula- 
lation (30,737,087) ; bat, taking the empire M a whole, the proportional inoreue 
in the former (7.68 per cent.) bre been slightly in ex- of the inorease in the 
latter (7.36 per cent.). 

The Topography of Bommtth-A careful investigation of the topography 
of Numanth h u  lately been oarried out by Prof. Adolf Bchulten, who publishes 
the resulb in the !lhnractwnr p f  the Boyd 1Sdent@ W t y  of Cfiijtingm (vol. 8, 
No. 4, New Series, philologico-hitorid clam). The memoir, whioh fille 112 
quarto pages, reconstruin in large msaeure the Iberian Numantia, its buttrwaee, 
cofferwork walls, fortificatioq mte of town, population, temple, well4 ooinr, 
handmills, eta. I t  aleo m t o m  in great part the topography of the famow uege 
circumvallation of town, oampe, strongholdq curtimi, wall, moat, signal town, 
eta Thew points are brought home by three map  and eleven pkna 80 
much haring been accomplished, the Academia de Historia will, Prof. Bohulten 
hopes, complete the excavatio~ they began in 1861, and ro contribute to the 
elucidation of Iberian antiquity and of Roman warfare in the time of Soipio and 
Polybiw, doing for Numantia what Napoleon IIL did for Aleeh The name of 
Nummtia the author tracen through Roman, medimval, and latar literature, ehowing 
how in the progreao of the centuries the vieas about the famow city underwent 
modification a d  oorrection. The k t  wdow endeavour, however. to 6. iCI topo- 
graphy wan made by E d o d o  Sblivedra While in the province of BOM, euper- 
intending the building of roods and exploring the Boman rode, he, in 1853, made 
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the 6mt methodic excamtiow, but, from wad of fundq amfined to the immediate 
a-t. Hb bestbe of 1861 induced the aodemin to extend the excamtione. 

oommidon entnubd with the oonduct of the undsrtakiig oonaludes its report 
with, "qw dn interupcion n oonfinuen la trabajoe emprendidoa en el Cerro de 
h y ?  In 1886 there wan in Sorb a great oommemomtlon festival, md the hill 
of Numsntia M bought in order to macue the remsins of the historic town from 
the pemmb of Qarny. The peai~snte all the ssme continue to turn to .c4ount, M 
a atone quarry, the city hallowed by great memories and sung by national poek. 
To Prof. Sohullen han been rerened the merit of rseeuing for the world the 
geography of a great historic action. 

A8IA. 
Budan Ol.aien.-?d. J. Shokaleki has wllected notao on glaciers within 

the Buaaian Empire made by travellen during the yearn 1902 and 1903, a d  has 
published them in the Izuutiya of the Rumian Qeog. Soc., vol. 40, No. 4. The 
glAciin of the Cauoamo, the Tisn-ohm, of Munku-Wik, md the Ah-tans have 
beea invdgsted, and several new diiveriw sre mrded. On the eouthern 
Tuyuk-au glacier, in the neighbourhood of Vmi, meaauremsnte of the movement 
of & ioe wera m d e  by Mr. 8. Y. Dmitriyef in the month of August. The ice 
m w d  214 mm. (about inch-) in twenty-four houra, and at this mte i t  would 
take not 1- than forty-five yeam for particles of the mowfield to reach the foot 
of the glwier. 
Dr. X. A. Sbin'r Ben Expedition to Oentnl --Dr. Stein, whoae 

excellent archmological and geographical work in Oentd dam is well known to 
readen of the Journd, h u  jtut etsrted on cr new expedition, with the object of 
extending his r e m h e s  in the name region. Dr. Btain's project, though only now 
taking debite shape, wan formed mme two years ago, before any of the expeditions 
now in the field with similar objeob were in contemplation ; and m far back M 

September, 1904, an application was addrwsed by him to the Indian Qovernment 
for i b  emotion to the proposed resumption of work. I t  WM, however, nwmary 
that, befom starting once more for Gntral Asia, Dr. Stein's o5chl report on the 
raiultr of the earlier journey should be ready for prem. Thur, although the 
co-opemtion of the Qovernment, and a generous grant towards expentea from 
the trustees of the British Mnwnm, wen, obtained, i t  w u  only on the final 
completion, a month or two ago, of that report (to be p u b u e d  by the Clsrendon 
P ~ M  under the title. ' Ancient Khotan ') that he wan able to bring hie long- 
meditated project to a had. Dr. Stein b proceding to C h i n a  Turkeetan wit3 
Chi- Wakhan, and the Pamiro, and he h o p  to mume hi explorations along the 
amfhern edge of the dmort, afterwards extending them farther east towards the 
w~temmodt confinen of Chins. He will endeavour to make use of any oppor- 
tunitiea that may offer for exploratory work of a geogrsphical nature in or near 
the regions h i k d  for amhsologiosl r d ,  and his efforb in thb direction will 
be reinford by the oerviaa of Rai Ram Singb, the native smeyor who rooom- 
panied him on hie former journey, which have again been placed at his dinpod by 
the Survey of India Department. Writing from Sarhad in Wakhan on May 19, 
Dr. Sbln reported that, in spite of the abnormally heavy snowfall of the p m m t  
year, he had sucoerrfnlly annwd the difsoult Lowarai pwm (10,200 feet) on May 4, 
though it is likely to remain domd for normal traffio f u  longer than ued.  
During hia rapid muoh through OhiM and Bhtuj, he hsd made an intereating 
study of ancient Buddhist rook-wingo, rurvivah of Indian architectural orna- 
ment, and praM0hammed.n sit* including that of the old chief mttlemat 
of Ma~tuj, mentioned in Chinem annals. 8'ice the British p.oifiortion of the 
coantry, the inoipient pnrrure of population ia leading to the re-owupstion of 



patohe of amble l a d  in plaoea where cultivation had amad for centurlee. Chifrd 
in an important 5dt to the ethnoppher,owing to the shelter it haa given to tribes 
unable to hold thew o m  ekewhere, and Lhs exwt anthropologioal meaauremenb 
whkh Dr. Stein w u  able to make wil l  be of great value. He mays that the 
physical .8inity between the " Dardr" of Chitral and tbe 1rmi.n hill tribes on 
the upper Oms ia M marked u the linguistio. An rroent to the lhrkot pw 
(cim. 16,400 feet) rhowed that the topgraphid detailn given in the Chin- 
.ocouot of an i n d o n  of Yaeln and &lgit in 749 AD, agree remukably w d  with 
the route from Sarhad .oroer the Bwghil  addle to the pus mentioned. Dr. Stein 
received the most oordial ad tance  from the Afghan authoritier in WakhD, 
without whioh the omdug of the Bamghil p m  would have been a matter of 
di5culty owiog to the heavy and wft soow. He hoped, during his stay in the 
couotry, to be able to elucidate the early Chinew records and to make a nuvey of 
the ancient forts, eta, which still survive. All who am q u a i n k d  with Dr. Stein's 
previous work will feel aonfideot that valuable mnulb may be expectad from this 
new expedition. 

Aartrirn Explerationm in Ada Minor.-The Anstrian a r c h l o g i d  ex- 
cavatiom on the site of the aucient Ephaw, conducted by Benndorf at Ajaaoluk, 
were enpplemented in the autumn of 1905 by phyni+geogmphical i n v d i t i o o s  
curial out by Dr. Alfred Grnnd, of Vienna. In the territory of the mouth of 
the Kuchuk Menderes, or Little h d e r ,  the mhmlogistr had theauelver 
lighted upon tracu~ of advance of the oocufe within hiatorio timm unonnting to 
the extraordinary distance of 6 miles. Dr. &uud h~ now, in general, codrmed the 
authenticity of thii Wing. On the other hand, by aacmbhbg caw and 
the eequence of the e p h r  at which the respective admcee happened, I)r. Grund 
hae notably bupplemated the disoorery. There is no longer any depo~ition by the 
river; on the conkmy, the river emptim ite allnvium into the Bgean EWA at the 
Oulf of Scdanova tc, the north-at  of the b b d  of Snmm There the alluvium in 
seized and dragged into the oorstal ourrent. The accretion of land follows by 
purely marine agency, through the formation of new beach-walls. Nearly 2 milen 
above ib mouth the rinn begha to run between such marine beach-walh An 
examination of the d e n t  building-worb, in their relation to the different typa 
of the land formation, yielded the fact that since the beginning of the Christian em 
the accretion of h d  muat have besa effeoted solely by the agency of the ee* 
The interior prt, on the other hand, of the former bey of the sea penetrating 
h p l y  between mountain4 has, to a length of over 3 milea, been 5lled up by the 
river. This delta, too, must have been formed in the short period of the h t  mven 
centurier B.C. The subtermern water of Ajanoluk is atill a t  thii day &a The 
cause of ro great a rate of depit ion orn be d b o d  only to a sinkiog and sub- 
ddenoe of the valley immediately precediig the hiitoric age. Within the hiataio 
age there can have been no further vertical displacement. 

The S a h a  of the Old Pmian Empire.-Amow the poopla whioh formed 
part of the Persian Empire under- Darius were inoluded the k k ~ ,  frqumtly 
mentioned by Hedotus  and In the inwriptions of Duiuq though without any 
certain indication of their dwelling-place. The mbject has Lxmn frequently 
dimmed by oommentrrtors, but has not yet been quite natiaf.otorily diepod 
of, a, tbat a re-examination of the data by Mr. F. W. Thoman, in the J w d  of 
the Boyd Asidic Society (January, 1906). b of mme intereat. The qwstion ia 
oomplicakd by the faot tbat the name *IU is not always wed of p m b d y  the 
mame people, but baa a more or l a  generic muan M applied to tuiw gmnp of 
a Scythians." One branch is spken of M f3h beyond the ma," Ca dwelling 
in Europe. Yrevioue writers have thought that the Aaiatio S a k ~  mentioned in 



tbe gongraphid e n u m o d o r  of D u i u  dwelt in the far north-eost of the Persian 
Empire, poeeibly in the mounhinou country about the sonrcss of the Oxua a d  
Jurutre, but in t h b  aaw a di5culty b a a d  by the mention of a "sea" crmsed 
during Dorim' campaign againat the Saka Mr. Thoman suggests that this ees 
wam the Hamun Me, in the vicinity of whioh was the Sekuknm of Mdor of 
Charax (time of Angustue), though it hu been mppo6ed (on quite inrutlicient 
grounds, Mr. Tho- holds) that the rettlement of 8 a k ~  in the modern Sitan 
data only from the end of the seoond aentury ao. In favour of thii writefa view 
b the trct that the S a h  am aseooiated by Duiua with the M a k ~  (people of 
YkLrsn), while, u C.)edroeia t not mentioned in the enumemtiona of Herodotu or 
Dariue, the ua covered by Sitan would be entirely omitted unleaa r e p m t e d  
by the country of the BaLu Mr. Thomu th inh tbat in ancient timer the whole 
mountain region an far south M Sistan was, in fact, "Saythian," a term which 
meme to be need generally of people of nomdio habita Mr. Thomu notea that 
the idea of euly 8ak.s about the Hunun lake is not entirely new, but it had 
prsrioualy been reached by a totally di5erent line of argument. 

The Bluri.n Expedition to the Kh.kngr.-This expedition (JoumaI, 
voi. 86, p. 564 ; vol. W), pp. 86, 332), h u  completed ite labourn a d  returned to St. 
Pekrsburg. Its result has been materially to alter the delineation on the map 
of the coureea of the Khatanga and i b  branchem, and of the varioua lakee of the 
region, some of which have no exbtenae ae hitherto shown. Ethnographical and 
sumlogical obeervations have alw been made. 

Condonation from South-Eut Clou& on Table Mountain.-We dluded, 
a year or two ago (vol. !M, p. W), to experimenb aamed out on Table mountain 
by Dr. Marloth with a view to rrsoertaining the amonnt of water-aupply which 
might be due to the condensation of the moieture from the south-eut clou& on 
the mrfaae of vegetation, M d i i t  from the actual MI of rain. The &urea 
obtained were so large M to induae a doubt M to the traefworthinean of the d b ,  
it being pointed out that an isolated group of reeds, suah u were d by Dr. 
Muloth, might capture a large amount of moisture, but that in the m of r mom 
extended covering of vegetation the outer mw of planta might wreen thaae behind 
and impede their action. Further experimenb have, therefore, since been made 
and ue asscribed by Dr. Marloth in the fianwctiona of the South A f r h  Phiio- 
wphicsl W e t y  (vol. 16,1906, put 2). Eleven1 gauges with reeds were employed, 
one being placed in the open u before, while others were placed in the midst of 
clooely growing busbes or re& The results proved that, while a coneddemble 
mmniog e5wt in exercised by the outer rows of bushes, especially during short 
period8 of clondineee, the quantity which did reaah the sheltered g q c w  
Longer period8 of eouth-east clonds WM far in excess of the total minfall for the 
corresponding period. I t  is not, however, oorrect to wume that the d i tkaae  
between the v r d s  of a gauge with reeds and one without is wholly due to 
conden-tion by the reedr, for it WM rrecertdned that during rain the g~nge with 
reeda colleab much more water than the ordinary one, bat thst the most pro- 
n o d  d i 5 m c e  oman during minty rain, which shows how e5wtite vegetation 
b M campred with h e  ground in captaring moietnm apart from real AR 
Dr. Muloth endeavonrn to show by calculations that the amount of moisture 
available in the south-eut clouds must be far more than many milea of reeds 
cot~ld ever capture, the mkiog effect of these clouds being exaeptionally p t  
compued with those from other quartera. 



Population of Mo~~~oo . - In  the May nnmber of La QkyupAis appears an 
intereating mrim of extracts from a number of let- that have bssn addreaged to 
a membe; of the Puie Qeopphical Society by Onptain N. Larm, a French 
oBmr who h~ baen detaohed for mrvioe in Morooco since 1898, and who hru 
obosslr thb means of making h o r n  the r d b  of a very ormful investigation he 
h a  made into the size md distribution of the population of M o m .  Prevbua 
estimates have differed greatly; the totab adopted by Erckmann and Rohlfs, 
8,000,000 and 6,500,000 respectively, aceed m e  enumerations and are greatly 
exceeded by othem. But by extensive pemnal oboervations, by a studF-of the 
personal observations of other travellem, end by judicious inquiriee among the 
Moors themselves, Captain Lama h u  arrived at raulte which he oonridcrs 
to approximah more closely to the truth than it haa been pomible for eulier 
dmaten  to do. He diatinguiahca betwwn three regions of M o m :  (1) Atlantic 
M o m ,  from Tangier to Yogador; (2) the AtbRiff  conntry, with which is 
included the valley of the Muluya drdning into the M e d i m e a n  and the valley 
of the Sun damnding to the Atlantic; and (3) the S.huan borderland. The first 
region compriam m i t  of the large taw-, including Fez and Manmkmh, and may 
be d e b e d  in gened tern M a fertile, well-populated country ; but here, u 
elnewhere in Mocoow, the distribution of the population ie very unequal, m 
unequal, indeed, that Captain L a m  affirm that between any two po&b 100 
kilometree apart it is poseible to journey by alternative routen so choaenthat dong 
one the country will appear two or three timer aa rich u along the other. dRer 
carefully estimating the popdation district by district, tribe by tribe, city by city, 
Ckptain L u r u  hrs urived at the oonolusion that the number of inhabitante in this 
region in about 2,200,000. ba regards the mount.inou sonc, the dkm, or tribes 
of the dis, ia. of the m t r y  at the foot of the Atha, oocupy fertile h d q  and are 
&ly rioh a d  numemu; but among the mountaim the valleye are narrow and 
dord shelter to only a very scrnty population living in the dw (sing* clror), 
or unfortified hamlete which line the river-bnka Thnr Captain Lurur entimates 
the population of the Atla8-R'i oountry at no mom thm 1,600,000, and adding 
200,000 inhabitante for the valley of the Muluya md a liLe number for the 
Wad Sue and the country s t r e tuh i  south M far M but not including the W a d  
Draa, he arrivcm at 1,900,000 M the total population of the m n d  of the three 
regione he distinguhhea. The third regioo, stretching h m  the muthem elopes 
of the Atha into the ampriaen the vallep of the Wad Draa, the Wad 
Zi, and part of the Wad Gir. Save for a few n o d  and robber tribes, the 
inhabitante of this region are collected in the hur, or forti8ed villaga along the 
linee of the streams of water that flow above or below ground. To the hain of 
the Wad D m  Captain Lame &gnu a population of from 100,000 to 250,000; 
to the b i n  of the Wad Zia (including TaBlelt) from 120,000 to 200,000; and to 
the Wad air, together with Figig, from 20,000 to 30,000. According to thin 
estimate, the maximum Igum for the population of the Sahsran borderland of 
Morocco ia under 500,000, oo that in the three regions enumerated by Oaptain 
Larrss the total population would be at most 4,800,000. antenting himaelf with 
the conclusion that the population of the county lies somewhere between 4 a d  6 
millions, Captain LUIW expream his own conviction that the right number ia 
nearer the e d e r  tobl I t  is ta be noted, however, that in the early put of hi 
study of the question Captain Larraa declares himself of opinion that, in spite of a 
heavy infant mortality and the number of deaths from violame, the population 
of M o m  ought, under no worm conditioxu than have prevailed during the 
nineteenth century, to be on the inomam. 



- fiond.al;lr-An inetruotive papr on "The Physiography of the 
Adirondacb,'' by Prof. J. F. Kemp, appsored in the Mvoh number of the Po+r 
SGMneu MontlUy (New Y d ,  1906). The area d d t  with, which lieu in the 
northern part of the state of New Pork, b mountainous to the at, bnt has 
more of the chamcter of a plateau (thongh with minor irregularitim of surface) 
b the west. Osologically i t  o o h t a  of a oore of crystalline rockr of p r s  
(3.mbah age, on the h n h  of which Cambrian and other P-c rtrata have 
been laid down. There ir no eridemx that my newer rooh were laid down until 
the advent of the Labradorean icasheet of the g h i d  epoch, though whether 
the area hu always been above the wa from the clone of the Ordovician to the 
pmoeat unnot be deoided with certainty. The extendve gkokl depoeik are of 
muah imporhoe, u they have greatly modi5ed the relief and drainage system. 
The mountains u e  Mged in distinct northart and routh-wmt liaa, and many 
of their frosr are pmoipitow; but they cumot be ddswribad fully without refersnce 
to the &ym, which aeem b be of two distinct typu. An older #rim prokbly 
&tea b o k  in part wan to -brim time. Them valleys have gentle s l o p  
d wide openings, and their softened o o n t o ~  suggest long-oonthued d o n  
.ad maturity of form. The ex- rivers often pun from a r e b y  of thb type 
to one of the other taden, whioh hu been superimposed upon the first. I t  ia 
obviounly, rooording b Prof. Kemp, the remlt of faulting, and this of no p a t  
ge01ogba.I antiqdly, d l  the characterr of a Qmben-Seaknng or r i f b d e y  being 
often obsrvabla While the main directions of the older valleys are north and 
mouth, east urd went, the mart marked of the d m  of t r u l ~ m e n ~  whiih 
defi~lb valleys of the newer type. b north-east, to thb being dne the general trend 
of the mountains A recond but lwo muked oeries of fanlte rune north-weat 
and mouth+& and b the cam of many croaa-bmsh which fonn pumes norm 
ths rangsr, and develop sharp shoulders in the main prsoipioe~ A minor aeries 
trsnding dne north may also be noogaiwd. In the ddmge system one of the 
m a t  muked fmtnrw b the rectu~gular bending between north-and-mu& and 
cashnd-weat conrsm displayed by the upper Hudmn and itr tributary the 
B M o n h  whioh may be in part due to rearrangements of the older drainage 
by gl.oi.1 drift. The ioe, which m e  from the north-~ut, rode over the highest 
mountaim, and fncer of ita notion may be seen in the b of c i r q q  e tc  In 
ref-08 to Prot Kemp'r p p r ,  Prof. Daviq in KcJew of April 20, rriear the 
qwtion of the age of the fault ry&me, pointing out that the precipitons sides 
of the valleys might mcaivably be due, not immediately to faulting, but to 
diEerential e.roeion, whioh has removed the weaker strata on one ride of the 
displacement. Prof. Kemp, in a reply, b inclined to adhere to h b  belief in a 
compratively late (pt4retaceoue.) faultlog, and in support of thh ghee instancea 
where the riftvalleyr strike norom the g e n d  structural trend. 

w p p h ~  in Peru.-l'he annual memoir of the C)eographioal Society of 
Lima for 1904 (BuUdin & k, 8- Gaographh & Lima, Mbmotio Anwt y 
Ancaor, 1904) records much energetic work during the yeu, and a wellooneidered 
attempt to extend the rociety's usefulnew. I t  was resolved to establish geo- 
graphid centma to oorrsrpond with the aodoty at Limr Already there is a 
centre a t  work at Areqnipa, where the H o d  o h m t o r y  offers speohl t.oiUtiea ; 
mother a t  Iquitos, and a third at Anorohr, each with a programme of work. The 
inatrumento reqnired for Wng the swt  podtiom of the cities in Peru were 
decided upon by Admiral Meliton Oubajal. The list WM submitted to the R.G.S. 
P r d m t  for h.h advice and help, and Mr. Beevee WM so good a8 to give valuable 
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~is t ance .  The instruments are now expected to d v e  at Lima, and a trained 
geodesiet is to be appointed, probably from the United Stater, to take the obser- 
vation~ The Society h mtmlved to grant a gold medal every two yean to the 
beat rcientifio explorer within the limib of the republic. In one reopect the 
Peruvian geogrsphem are in advance of oursslva, fof they have armmsnosd 
the formation of a mumum. The number also contains a deb~led amount of the 
important journey of Buon Erland Norden&i6ld, a upopeis of Peruvian earth- 
quakee., and a table of the political divbiom of the repnblic. The boletin cartainly 
&own that there in well-considered and sl~tained aotivity among Pernvian 
geographen. 

Mountain Morphologf and Er&on.-In refsrence to the memoir of Dr. 
Lies on the dletribution of mean elevation in SwitEerland ( J o u d ,  vol. S4, p 676), 
Prof. L. &bet web, in the Bulldin & la M t d  LV&te& & G6ogmphis 
for 1905, to elucidate oert.in principles whioh may be brought out by a oloeer 
dudy of Dr. L i c h  map. Chief among theee ia the relation betweem W h -  
tion of altitude and the work of emion. Thb is not n d l y  m simple and 
immediate M might at firat dght appear, for, ~OWBVBT clmrly the actually existing 
relief may be due to emdon, it in not always eaay to determine what events in the 
pst geol&cal history of the putioular ranga, or of alpine mountains in general, 
may have contributed to the present b t e  of things. Attention hna ofbn been 
orrlled to the general agreement in the altitudes of the highest peaks over consider- 
able mew, and to the faat that the greateat altituden of all commonly lie towardr 
the centre of the range or of i b  individual groupr, and there poinb are once more 
emphseizd by the study of distribution of altitude in the Alp. Prof. Gobet ia 
id ined to attribute these facts, in the main at  leut, to the work of erodon, point 
ing out how generally the high& summita u e  foand jwt where the kw-level of 
e d o n  (whioh may be tsken, for vations p u b  of the Swim Alp, M that of the 
different laka reoeioing the drainage) is itself high& or moat remote. This 
relation may seem a more or lese obvious one, for it is evident that, after the 6rst 
elevation of a mountain range, eroeive agencier will act with greateat force from 
the outer mugins, thw lowering the outem pub fin4 and bringing about a certain 
regularity in the ultimata arrangement of the relief. But M greater prominence ia 
o h  given, especially by the dhwenta of the peneplain theory, to other podble 
o a m  such, u the warping to which the old denuded surfaoee L suppoeed to 
have been subjected during uplift, it  ia w d  that the podble su@cienoy of emeion 
to explain the hcte should also be kept in view. Iu a recent nota in the BuZWin 
of the American C)eogrsphical Society (suggseted by the paper af Mr. Daly, noticed 
in the Journal, vol. &3, p 666), Prof. Heilprin euprerm doubt as to the general 
prevalence of the arch-form in mountain rangea, but, while anking for stronger 
evidence in favour of the peneplain theory than h u  yet been given, th inb  that 
the problem in more oomp1e.x than in supped  by mme. 

Barman O o ~ p h i c d  Erpedition.-The Pkmst, a new veml specidly 
built by the Germm Admimlty for survey work, nailed from Kiel in Jannary I u t  
on a voyage to the western Pacific, where she will replaoe the older Mowa The 
oatward voyage h so arranged that as much wientific mearch M poesible in the 
departments of oceanography and meteorology may be carried out. Among 
the pointn to be specially studied in the Atlantic wan that of the conditions in the 
upper atmoaphere, with a view to elucidating the iatemhaoge of air betweem the 
equator and the ' Roan-latitudes" The owanographid programme inoludes 
Gmdinge, detarminatione of temperature md  dinity, dudy -of the bottom 
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depoeib, wave-mereurements, and eo forth, and the route Bae been choeen so as 
to give M good reeulta M poadble on them eubjeob. The commander ie Captain 
Lebehn, and, in addition to the naval officers, several ffiientiata, including Dr. 
Kriimer (known for hie work on Samoa), have nailed in the Planet, which reached 
&ban i n  May. The further routs will lead by Colombo, Batavia, and Amboyna 
to the Biimark archipelago, and, after surveying for a time in the latter, the ship 
wiU make a cruise to the Caroliiw, Marianna, etc., special attention being devoted 
to the deep ohannele which axiat to the east of the Pbilippinee and Marlsnneo. 
The Planet ie provided with special apparatae for photographio surveying. 

Teotimonial to the late Hydrographer.-It has k e n  decided by the friends 
of the late Sir William Wharton to eetablish a memorial in the form of a fund, 
the annual p m d a  of which shall be given, like the Ekaufort Testimonial founded 
in honour of a former hydrographer, to the officer who hos p a r d  tbe beet exami- 
nation in mathematics and nautical aotronomy for lieutenurt in hi year. Contri- 
butions towarde thin object are received by Meeera. Coutta & Oo., of 440, Strand, 
and if the funds collected admit, i t  is p r o p o d  to give in addition a medal with 
a bust of the late hydrographer. 

Dr. yon Ee=yer.-The veteran Qerman scientist, Dr. Qeorg von Neumayer, 
late d i i t o r  of the Deutde  Seswartc, who since his retirement has taken up hie 
abode a t  Newtadt, in the Palatinate, attained the age of eighty on June 21, and 
the d o n  wae made the subject of an intereating celebration by hie many friends 
and admirem. The celebration took place on June 16 and 17, the "Featrede" 
being delivered on the latter day by Dr. 8. Qiinther of Munich, while a dinner wne 
held later in the day. I t  is propoeed, if s d c i e n t  funde can be collected, to found 
a ' 6  Stiftung " for the encouragement of reeearch by young geographical students, 
while arrangements may poaeibly be made for the pinting of a portrait of 
Dr. Neumayer, to be placed in the Historical Mueeum at  Speier. 

The Twenty-reventh C o n g r e ~  of R e n o h  Qeographioal Booietier will 
be held thii  year a t  Dunkuk, the seaeion being opened on Jnly 20. The Ciecr 
graphical h i e t y  of Dunkirk, in whose hands are the local arrangements for the 
organization of the meeting, will a t  the same time celebrate the twenty-fifth 
annivers~ry of its foundation. An invitation I? be present and to contribute 
pepera or dimwions, is cordially extended to members of our Society. 

International S e h o l o g i o a l  brmoiation.-We are informed by Dr. 
Gerknd, the director, that the central bureau of this sesooiation, founded a t  the 
#rcond International Earthquake Conference a t  Strsssburg in 1W3, is now fully 
equipped and in working order in that city. The installation wnsieta of the most 
approved inetmmente, by which a complete mriee of observatione will be made, 
the miamograms being preeerved for future reference, and made available for 
s t h k  who may vieit the bureau. I t  ie asked that information be mnt 
regularly to the -bureau (the addreee of which is 10, Schwarcwaldetraese, 
Strrssbwg, in the eome building M the Central German Seiemologicd Station) 
+ding obaemtiona taken in other oountries repreeented by the association. 

COW On Ooeanogmphy at Barge&-be in former years, a wurse of 
instruction in oceanography is being organized at  Bergen for the University 
vacation of the present summer (Augnet 8 to October 16). I t  will include both 
lectures and pmtiO.1 work, covering moat of the branches of oceanographical 
research, and the fee charged ie about four guineas. All wishing to attend the 
w u n e  are ht ruc ted  to apply a t  once to the Oceanographical Inetitute of Beqen 
Mwum, Bergen, Norway. 

NO. I.-JULY, 1906.~ Q 



OBITUARY OF THE YEAR. 

Taa  following is a list of the Fellows who have died durhg the geu 1905- 
1906 (April 30) :- 

JOHN ADAM~;  Sir A. J. ADDE~LEY ; W. J. D'E. ANDREW~ ; captain E. BALL ; 
T. J. BA~-ABDO ; Dr. ALFBED BABTON ; ALEXANDEB BEOO ; Dr. W. T. BLANFOBD ; 
G. 0. BOXPA~; JAXE~ ~ N W I O K ;  Major W. A. bULNol8; Colond BOW=; 
Admiral LINDEBAY B w  ; Captain R. J. W. BBISTOW; G. W. BBWKLEHUBBT; 
JAMES R. BROWN ; J. RUBBELL BUOKLEB ; A. H. CANE ; 'I'aoxna Cearenr ; CnuL= 
CHUBCHILL ; JOHN  EN ; Captain CLAUD CLARK ; HENBY CLIFFORD ; Admiral 
the Eon. h. CoatlsruJr ; H. HABPEB Cnxwa ; A. C. 6. D B A P ~ ;  CAIRNS 
D a ~ s  ; Sir MOUNT~TUABT E. GBANT-DUFP ; GWIBOE A. E V I C B ~  ; SIDNEY 
FLEMING ; JOHN BEAOH FL~UBET ; Colonel Sir JOEN F A B ~ V ~ B ~ O N  ; Oolonel 0. B. 
FIELDEX; Lieut.-Colonel A. ~ E G  ; 8u A. 0. GREGORY; Colonel F. C. T. 
(fA80010NE ; TEOXA~ GEBEB ; F. ( ~ ~ ~ K E L L  ; 8. H.  HIND^ ; J. MCALIBTEB HALL ; 
Rev. H. W. HUWEY ; F. J. HOBNIMAN ; HENRY GEORGE HOLLINOWOBTH ; Colonel 
L. H. L. IBBY; N. LLOYD JONES; J. M. C. JOBNBTON ; J. W. JOHNSTON; E. 
POWELL KING ; PHILIP KING ; H. F. KEEP; J. F. KANE ; P. C. LWKIE ; Lieu1.- 
Colonel A. B. LODEB; Rev. J. R. LANQLEB; Commander W. M. LATEAY; JAB. A. 
MAR~HALL; C. E MATHEWB; E. &f. MARCOW; Captain W. D. MCSWINEY ; k. 
D. 6. MCCLEAN ; su Cf. (f. PETBE ; H. a. PABBONB ; F. 8. P. P1mu ; M. 
~ O L U S ;  8u P. N. Ruee~1.~;  Baron von RICHTAOFEN; C. 8. HOUNDELL; JOHN 
RWDD Rarrry ; Colonel H. A. SANFORD ; VICTOR STBRICH ; General A. A. STEWART ; 
Dr. J. F. STEWABT; Rev. HABKETT SMITE; JAMES TEES; CHABLBB TWITS; 
w. TUFNELL; C~UTTB TIWTTEB ; ROBERT TAYLOB; MICHAEL WILLIAXB; Major 
von WIWMANN; Ci. A. WITT; Lieut. Q. M. WHEELER; Captain J. Wrwme; 
Admiral Sir W. J. WHARTON ; Sir CURL- WILSON ; GEOWE WELLEB ; Captain G. 
WXUIAM~-FBILEMAN ; NOBYAN \VBIGLEY. 

MEETINGS OF THE ROYAL QEOQRAPHICAL SOCIETY, 
SESSION 1905-1 906. 

Annicermry Meeting, May 21, 1906.-The Bight Hon. Sir Qwms T. 
GOLD- ]LC.Y.Q., D.c.L., LL.D., F.B.s., Preeident, in the Chair. 

THE Secretary r e d  the Minutee of the last Anniversary Meeting, which were 
confirmed and eigned by the President. 

The Secretary read a lint of the newly elected Fellows, and announced that 
there were eleven oandidates for election. 

E~amo~8.-C.  A. Barron ; John Arthur Cooper ; 0. S. Crcwe-Reud ; Tliomas 
Eary Davics; Arthw W d q  D b n ;  Captaiib Oswald Arthur Gerald Fitz- 
gaald; Captain Arthur St. Leger Glyn; Thomas Hamilton; John Bastings; 
Hyam Marks ; Dr. Willium Miehdis ; Rdtert Alexander Morrow ; Arnold L. 
M m m  ; Captain John W. Mutray; Ii'tt,. Niclrotaon; Charles Russdl; Reginald 
Schomberg ; Captain E. & H. Smith. 

THE PBEBENTATION OF THE MEDAI,~ AND OTHER AWARDS. 
I 

The PRE81DENT (addrating Baron Clanzel, representing the French Embneey): 
M. le Baron, the Foundorb Medal of the Royal Geographical Society hse bean 
a~udsd ,  with the approval of Hie Majesty King Edward, to M. Alfred Gmndidier, 



and m thi m m t ,  who in of dmd age, hu been unable to come to England, 
E~II Exo~Uewy the French Ambaaador h u  been good enough to depute you 
to d t b  the medal and to caw i t  to be conveyed to M. Urmdidier. You, 
M. le Buon, sre a m  that M. hnd id ie r  is one of the leading scientific men of 
Frnaoq and that he h u  rendered speoid llervices to geography. From 1857 to 
1865 he travelled extendrely in the Argentine, Bolivia, Brad, Chide, and Peru, 
and lrlro in Indii and Ceylon. Sinw 1865 M. Grandidier hes devoted h b  life to 
the thorough exploration of the bland of Madagwar, and to the publication of 
the mulb of thii exploration, whioh include physid geography, geodeay, 
and natural W r y  in all i b  branches. His exploratiom enabled a valuable map 
to be made of the m t  of Imerins, and of the central province of the Hova kiig- 
dom. In 1875 he began, with the co-opention of various mvante, the publication 
of his groat 'Hiatoire Pbysique Naturelle et Politique de Mdagmar)) which, 
when wmpleted, will form over fifty large quarto voluma. Altogether M. Oran- 
didier'~ lie-work hm been of the higheet value in scientific geography, and it 
forms the b i n  of our geographical knowledge of the island of Modrg8~~r ,  which 
covers an area wnsiderably larger than that of Franoe itaelf. M. le Baron, in the 
pumuit of knowledge the Royal Geographical Society admita no diitinction of race 
or nationality, but I think we may be permitted to feel eepecial pleanure in con- 
ferring this medal on the citiurn of a country which has always been eo thoroughly 
in the vanguard of geographical exploration M haa been France. I now have the 
honour, M. le Baron, of banding you the Fonnder's Medal of the Royal Geo- 
graphid Society, and I beg yon to be good enough to transmit it to M. Omdidier 
with our best winhen. 

Baron Clad briefly aoknowledged the medal. 
The PRIOIDENT: Dr. Robert Bell, the Royal Geographical Society, with the 

approval of Hii Majeety the King, haa awarded you the Patron'e Gold Medal. 
You have been, until recently, the acting director of that Geological Survey of 
Canada which hu,  amongst its varied labours, done such magnificent geographical 
work in the Dominion. During forty-five yews of field-work you have explored 
or mapped out m many arena of Canada that I have difficulty in reciting or even 
recalling more than the leading features of your varied work. Your surveys or 
explorations inolude the Gasp6 peninsula, the m t  of the Labrador peainnula, 
part of the coert of Bafen Land, and alao of Hudaon bey with some of its luge 
ialande, lakea and riven innumerable, including the Nelson river with i b  tribu- 
taries, and the north rhore of the St. Lawrence. You were in all the expeditions 
ssnt by the Canadian Government to Hudmn strait and bey, and you were the 
geolo&t and nat&t of the Neptune, dkrt, and Diana Expeditions. I under- 
stand you have written over two hundred Reporta of varioue scientific explorations 
on different enbjects ; it b therefore with g m t  pleasure that I now hand you the 
Patron's Oold Medal, M a Canadian who has done more than any man living to - 
extend our knowledge of the vmt uem of the Dominion. 

Dr. ROBERT BELL: I find it quite impoesible to adeqnately express my thanks 
for the great honour which this Society h u  conferred upon me in awsrding me 
thin beautiful medal. I may explain, just for a moment, as the Preeident h~ 
mentioned it, how I come to be more or lea wnnected with geography ea well M 

geology. I have been conneoted with the Geological Snrvey of Canada for forty- 
nine years-fifty years next March--end during a grest part of that time my 
work h a  been very largely geographical. As yon are aware, fifty years ago the 
greater portion of British North America WM almoet unknown geographically. It 
WM M little known, perhaps, as Africa at that time, so that it became necessary for 
ur to do geographical m well as geological work. The country is so large that to 

0 2 
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an Englinhman i t  Is almost impossible to explaii what we have to ovemme. Our 
work extends from the Atlantic to the Pooiflc ocean and from the United Stater 
boundary northward aa far M America extends, because not only the whole of the 
mainland north of the United States, but the islands to the north elso belong to ue, 
and in late years we have been operating in these parts, so that our work g w  
northward to Lonoaater sound on the eaat and to Lower Ynnkon territory on the 
weat. My own surveys have been everywhere between theee regions, and, indeed, 
if they were marked by linw on the map, they would cover the country with a 
network for about 1000 miler. A great deal of that country is exceedingly inte- 
resting geographimlly; but the Qovernment hrs  no reaeon to survey i t  exoept 
for geolqgid purpoeee, and the surveys have extended to the distoam I have 
mentioned from the comparatively narrow strip of inhabited land all along the 
American frontier. In that way I have neceessrily surveyed, an d u l l y  M 

poeaible, a very large part of Canada, and I feel deeply grateful to this 
Sooiety for recognizing that work. Thia reap i t ion  is of the ntmort value 
to me+ ee well M a very great honorr, and I have again to thmk Sir George 
Qoldie and the members of the Royal Qeographicel Society for having awarded 
me the Patron's medal. 

The P-ENT: Prof. Rammy, the Victoria Medal WM instituted by the 
Boyal Gteogrrphlcal h i e t y  as a meane of recognition from time to time of 
geographioal reseamh in any branah, including, M a matter of wurae, the applicrr- 
tione of geography to hitory. You, sir, have been engaged for thirty years in 
reseeroh into anoient geography, and you are the acknowledged leader of European 
thought in that branoh of study. Your work in Asia Minor haa revolutionbed 
the methods upon whioh such study is b a d ,  and has originated a whole school 
of etndenta in WL wuntry, in France, and in Germany. The assietance which 
your labours have rendered to the underatanding of important seotions of ancient 
hiitory can h d y  be exaggerated. The Royal Geographicel Society haa publiehed 
one monumental work of y o m  and many papen, and i t  ia with great pleasure 
that I now hand you the Victoria Medal. 

Prof. W. M. RAMSAY: While I feel deeply the honour which you havo 
conferred upon me to-day, far more deeply than I can express in wordr, I must 
confena I feel still more pleased that the plan of exploration and study of ancient 
life and ancient art, which was formed in Oxford about 1879, which keenly interested 
mnny of the leading men in the univereity at  that time, and which I waa finally 
choeen to carry out, has been recognized no complimentarily by your Society. I t  
was originally intended to be an mhmological researoh. My own private taatee and 
intereeta turned it into an historical research, and I very found, in the 
pmees of studying history on the spot, that hietory m t s  on a baais of geography- 
a truth whioh you in this Sooiety have no need to be informed of. I t  in like all 
great truths-prnotioolly an axiom, almost a truism; and when it  is stated, one 
wonders that it takes a great part of one's life to learn that the history of man M 
he stands upon the Earth must be studied in the plaw , on which i t  rests. Thia 
scheme, formed originally among purely claeaical scholars, and executed by 
one whoee whole training had been olaaaioal and whoee interests lay entirely 
in the department of ancient history-this scheme, whioh in that way is &i 

offspring from the c h i c a l  who01 of one of our great univeraitiee, has been at  
laat ohonen for special distinction by this Society, which repreeenta the most 
advanced and the most progreseive side of study in the whole range of modem 
investigation. It aeehe to me a really interesting fmt in the present stage of 
educational controversy that a olasaical scheme hae gained this honour which yon 
have now conferred upon me, and, es I feel also, upon those who founded thie acheme 
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of raeuah. I should only like to add one single word with regud to the death 
of a member of your Council, through whom advioe at Eirat thii eoheme bok the 
gsographlcal form which it gradually wumed. I t  happened in the beginning 
of the year 1880, when my wife and I landed in Bmyma, that 8ir Charles Wihn ,  
conrul-general in Anatolia, happened to be in Bmyma for one day; and it war 
meeting with him on that day, and the advim he gave, and the practical fnrtrwtions 
and directions he imparted to ur, that determined the direction in which our studies 
and travels and work lay for the following menand-twenty yeam, and it is a 
mattar of the deepat regret to me that hie death deprived us of the opportunity 
of reeing Sir Charles Wilmn present today to witnea the conclusion of the work 
which he really directed in itm 5mt etep. 

The P R ~ ~ I D E N T :  The Mumhison Award hos been allotted to ajar H. R. 
Daviee, w h w  rervictw to geography include exploratione in the Kachh hillr, the 
Sbm States, Yunnan, and Siam from the year 1891 to 1896, and the exploration 
of tnde  and railway routes, from 1898 to 1900, in Yunnan and Se-chuan. We 
owe much of our knowledge of them highly important provincm of China to 
Major Dnvia, and the map which the War OEEce are bringing out hare been 
compiled by him and me largely bared upon hie own work. Major Dovier, I have 
the pleeeun, of handing you the Mumhison Award. 

Major H. R. D ~ v u m  : I feel very much honoured that anything I ehould have 
done should have been thought worthy of this award, hut I do not at all airh to 
take dl the credit of the survey work in Western China to myself. It WM the 
work of several hande, and I ehould like to mention mme of my comdee, and I 
hope I may conrider that in giving me thie award yon have alro wiehed to honour 
thorn who worked with me. Two of thew, Colonel Manifold and Major Ryder, are 
already very well known to you. I need hardly remind you that Major Byder 
WM given a Gold Medal laat year, after hie journey into nbet, while Colonel 
finifold h~ read papen to thin Bociety on hie two journeys in k h u n .  I ehould 
d m  like to recall to your memory the name of the late Captain Wattm Jones, 
who, I am mrry to ray, in a rubraquent expedition lost hie life in his zeal for ex- 
ploration in China I think those who know the work he h~ done will a p e  with 
me that googrsphid exploretion bas ruffered a great 1088 in his early death. Others 
who worked with ue, and who are reeponeible for a large part of the survey in 
Weatarn China, me Major Pottinger, LA., Captain Hunter, B.E., and Mr. Ker, 0.r. 
I ehould mmuk that a great deal of the actual work wes done by native surveyom 
of the Bwey  of India, and I think all who know their work will ooneidsr thie 
a gunrantee that it wes well done. Two other travellere I ehould like to mention 
who travelled independently of ue and did a great d b l  of survey work-Captain 
Fraeer and Captain Bigby. They both 611ed in a large pu t  of the muthern portion 
of Yun-nan. I thank you again for the great honour you have done me. 

The PEESXDENT : I have to announce that the recipient of the Gill Memorial, 
Major A. St. Hill Gibbone, is in 6011th Africa at thie moment, coluurquently we 
ahall have to retain the Qill Memorial for him until he comes home. I will only 
mention hie eervices to geography in the important exploring and eurvey work 
he did in Barobeland on his two expeditione in 1895-8 and 1898-1900. Major 
Gibbons's map, publiebed in the Qcographioal Journal, ehows clearly that for our 
geographical knowledge of northern Rhodeaia we are largely indebted to his oare- 
fnl and conmientiom work. At the close of hie laat expedition in Barobelmd, 
Major Gibbons, practically single-handed, made a route survey, checked by observed 
Iatitudee, north to Uganda by Lakw Tanganpika, Kivu, and Albert Edward. 

The tscipient of the Outhbert Peek Grant, Major Austin, in also absent-in 
Indir. After being employed on the I n d i i  trona-Frontier Survey of 1890-1, he 



minted in the preliminary survey of the Uganda milway in 1891-2, and he 
explored the Lake Rudolf region when serving with Sir R. Mncdonald in 1897. 
He carried out a survey of the Sobut region in 1899-1900. He also carried out an 
imporh t  and hardone expedition tmm Ordurman to MombsrP in 1900-1, and 
the result of thew M o m  expeditione were of the highest geographical value. 
The Cuthbert Peek G rant will he given to Major Bright to convey to Major Amtin. 

Major Bright hrs been for six and a half years exploring in the Egyptian 
Sudan, in Uganda, and in East Africa. The Sobat and Rudolf regiom were ex- 
plored by him under Mdor Auetin in 1900-1. In 1902 he worked under Colonel 
RedclIfle on the Anglo-German Boundary Cornmidon, and in 1904-6 he worked 
under Colond Smith on the Anglo-Uerman Boundary Commission a t  of Lake 
Kil injaro,  and for all thew services to geography which I have m briefly recited, 
but which he hati carried out m admirably, he hrs been awarded the Baok Beqnest. 

Major R. G. T. B ~ ~ o a r  : I need hardly aeeure you that I appreciate most highly 
the honour yon have bestowed on me this afternoon in granting me the Back 
Bequeat. To reoaive thie reaognition while still in the enjoyment of one's full 
working powers in a great inducement to continue in the pethe of geographid 
reseeroh. I have had the good fortune always to serve under the able Idemhip 
of officers well known for their geographical work in Afrioa. I think it is only 
right I rhould take this opportunity of mentioning their nsmw. Sir Ronald 
Maodonald-no worde of mine - add to him reputation rs a geographer and 
military commander ; Major Auetin, who hse j u t  had the honour of receiving One 
of the Royal Geographical Society's awards ; Colonel Delm6-Ebdcliffe; and hptoin 
Smith. I expms once more my gratitude towude the Society. 

The President then delivered his annivemry a d d m  (me p. 1). 
After the visitors had kithdrawn, the President appointed, rs ecrutinem 

Mr. W. M. Corner and captain Slack. 
The Report of the Council wan then read; it will be pubhhed in the next 

Year-book. 
The PBEBIDENT: I have to announce that the ballot papm have been gone 

through by the arutineers, and the entire l i t  propod by the Council b~ been 
adopted by the Fellom of the Society without any objection whataver or alterations. 

The list is aa follows, the names of new memben, or of those changing o f f i ~ ,  
being printed in italics :- 

PsssUmt: Right Hon. Sir George D. Taubman Qoldie, K.c.x.G., F.R.B., D.o.L., etc. 
Vice-Presidents : Sir H .  E. (3. Bulwer, o.0.ar.o.; Colonel Q. Earl Church; Riglit 
Em. Lord Cumon of Kedlcston, o.o.a~., a.c.1.E.. eta.; Douglas W. hwdd;  
Colonel D. A. Johnston, c.B., B.E.; Sir Clemente R. Markham, K.o.B., F.B.B., F.R.A. 

f i e a ~ m :  Edward L. Somen Cocks. !?'rush: Right Hon. Lord Avebury, 
D.C.L., F.R.B. ; Lord Belhaven and Stenton. Bon. Seweta&: Major Leonard 
Darwin, B.R. ; James F. Hughw. Ebrsign 8ecretary : Sir John Kiik, K.c.B., o.o.n.o., 
F.R.8. Councilbrs: Admiral sir Nathaniel Bowden-Smith, K.c.B.; 16.jor Chne. 
F. am, C.X.G., B.E. ; captain Ettrick W. Creak, O.B., F.B.E., B.N. ; F. H. H. 
Guillemard, x.A., M.D.; Sir Clement L. Hill, K.c.M.G., K.c.B., XS. ; Colonel Sir 
!Ebmaa Hungmford Ifoldid, K.c.I.R., o.B., R.X. ; Sir Harry H. Jobneton, o.o.x.o., 
K.C.B. ; Sir Q w g e  8. Moekenzic, K.o.X.a., c.B.; Admiral Sir Albert Hrstings 
Markham, K.C.B. ; John L. Myres, Y.A.; Right Hon. Sir J. West Ridgeway, K.o.B., 
Q.c.M.~., K.c.B.I.; Howard S a u n h ,  F.L.8.; Cuptain R. F. h t t ,  c.v.o., B.N. ; 
Colon01 8ir Colin C. Scott-Moncrieff, K.o.M.~., x.c.a.I., B.E. ; General J. H. M. Shaw 
stewart, F.B.B.E., B.B.; &lone1 Hon. M. Ci. Talbot, B.E.; H. rates m m p s o n ;  
Colonel Sir Henry R. Thuillier, K.c.I.E., B.E. ; Prof. w. W. Watts, F.R.8. ; a m -  
mander David Wileon-Barker, B.N.~ ,  r.B.8.r.; Colonel C. E. rate, c.a.r., c.M.~. 
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THE ANNIVERSARY DINNER 
The Anniversary Dinner took place in the evening a t  the Whitehall Rooms ef 

the Hi3tal M6tropols Sir George Qoldie, the President, was in the ch.ir, and 
among thaae present wgre Dr. Naumn, Lord Portemonth, Lord Stmthoonq Oolonel 
Sir T. Holdioh, Admiral Sir A. Markham, the Dean of Westminster, Sir A. Binnie, 
Mr. Doughs Freshfield, Colonel Sir C. Scott-Moncrieff, Sir Eric Barrington, Sir M. 
Ommanney, Mr. Ridgely Carter, Sir Q. 8. Mnakensie, Admiral the Hon. Sir E. R. 
Fremantle, the Hon. J. W. Taverner, Mr. R. L. Antrobus, ViosAdmiml Sir J. 
Bmoe, Mr. Mohrly Bell, Mr. Walrond Clarke, the Hon. W. Pember Reeves, Sir 
Harry Johneton, Colonel the Hon. M. C). Talbot, Mr. T. A. Ooghlur, Mr. H. Y a a  
Thompmn, Oeneral Shaw Stewart, Colonel C. E. Yate, Mr. D o h a ,  Captain F. 
W. Creak, Mr. Vernon Megniac, Captain O'Connor, Major C. F. Olose, Mr. Tudor 
Q. Trevor, Captain W. F. O'Connor,Major L. Darwin, Mr. J. F. Hughw, I&. E. L. 
B Cocks, Major-Qeneral Sir T. Fnreer, and Colonel Sir C. M. Wateon. 

After the tonab of " Our Patron, the King," and " Our Vioe-Patron, the P1.lnoe 
of Wales," the PBlGsrn~wr propod the toset of "The Army m d  Navy," to whioh 
the E u l  of Portemouth and the Admire1 the Hon. SIr E. R. Fremantle raponded. 

Sii HABBT Jomsmx proposed "The Medallists," for whom Dr. ROBERT B- 
r.an., and Prof. W. Y. B A M ~ A Y  responded. 

Major L. DABWIN gave The Gueets." 
Dr. N r a w ~  dd, in responding, that he felt it to be a very great honour to be 

the guwt of the l ead i i  Qeographicrl Society of the world. Qeographical exploren 
had conquered the world, but he hoped they were not going to take their we. 
A great many men of great ability had been too much tempted to make r-rdq 
and had not taken enough trouble to make thorough exploration. They had now 
got rid of that cune. There wrs a little temptation left to m& reoordr in the 
polar regions, but there wee very little in the reat of the world, and now m the 
time for scientiflo geographid exploration. In oaeanographid exploration we 
were very far from being up to the mark in wmpsrieon with the strider made by 
the eoienoes on t s r r a m  I .  other directions, ah, there wee much to be done. 

Sir ALBXA~DEB Bnams and the Hon. J. W. TAVERNER a h  mpnded. The 
torst lb t  concluded with the twt of "The President and the Society," whioh w u  
submitted by the Dean of W ~ m r n a s m s  and acknowledged by Sir QEOBQB & X , D ~ .  

Fourteenth Meeting, Juna 11,1906.-The Right Hon. Sir Q m w  T. 
QOLDXE, x.arr.e., D.c.L., P.B.B., Preaidenfi, i n  the ahair. 

E~wr~oxa.-Hama'lton Bdy, M.A.; Clras. Bamfffylda; Lwd Baaing, O.B. ; 
M.-Colonel mas. Forbe8 Blane, R.H.A.; Coloner 8; Bumly-Campbell, Lte 
6th Dragoon Guanls ; Read &awe; 3'. D'AZmeida; John  HOME^ % ; Captain 

Kcyss, I.A. ; I n w  Harold Stranger; colone2 F. H. Wad, late B.A. ; 
Harry Owen m i t e ;  Edward N d  Wigg. 

The paper read wee :- 
#a The Oeography of the Indian Ocean!' By J. Stanley Qurdiner, X.A. 

F~teenth Meeting, June 18,1906.-The Right Hon. Sou QEORQE T. QOLDIE, 
salur.cr., D.c.L., P.~.B., Preeident, i n  the  Ohair. 

E ~ ~ a m o m  :-Edgar Pierm Allen; Colonel A. C. Bar'lw~d (Ids R.A.); 
John George Barkly; C. W. A. Bttrno; Qeurge Carter, M.A.; Hubert Lloyd 
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Chittenden ; Charla T. Currdly, M.A. ; R. Dnvia ; Wh. Mitchacon Dodd ; A d i -  
bdd D. Douglas; Captain G. Draga; John U d n  Dunlop, MA. ; E. r. 
Elton, M.A.; George Gosr; Edwin Gmenaav; CIUKIU) Wdtm Grimwade; 
Cap* John Havington (Bijle Brigade); John Harris ; Hugh L. Hh-Pcrcy ; 
Danid Wilkinaon IaXingr; Andrew 8. Iddings; Andrew D. Lord; 8. F. B. 
Martin ; Hmry W. Maymud ; Dr. Eddj M. Modi; Freddck Morrow ; Cafiain 
C. 0. Niswnham (6th Xing E d w a d s  Own Cavalry); H. A. Ottewill; T. Ootnyn 
Plait; Wdtur Tho- [Ibylor; W. L. 0. Twiaa ; Leslie Urquhart; Ralph T. 
Peatea; h p t a i n  Jamm Weir. 

The pper read nsr :- 

"A Fifth Journey in P d o "  By Major P. ?doleaworth Sgkea, O.M.G. 

aEOQRAPHICAL LITERATURE OF THE MONTH. 
Addiiionr to the Library. 

By HlDWABD =WOOD, M.A., Llbmrinn, B.a.8. 
The following ebbreviatiom of nouns and tbe adjeotivw derived from them are 

emd0~0d to indicate the ronroe of articlw from other pnhlicstionr. Qeographioal 

EUBOPE. 
AM.Mo. Cori and Men. 

J a h r d .  V. Fbrderung ~ t u r w ,  Erformhung Adria 4 1904 (1905) : 18-38. 
Bericht Uber die im Anftrage den liiblichen Vereines sur Fiirdernng der natnrwin- 
~iennchaftliahen Erforsohnn der Adria im Jahre 1904 anngefUhrten ozeanogrrph- 
inchen und biologiml~en 8ntennchnngen nnd Arbeiten im Qolfe von Triert. 
Von Prof. Karl I. Cori 
Vorlinflger Berioht Uber die phyaikali~oh-geographinohen Unteranohnngen im 
Golfe von Trieat, vom Juli 1904 bin Mai 1905. Yon Alfred Mere. 

Arutr i~  IIridenthdIrr. 
The Saline Iodnretted Springe of Hall-Bathr in Upper Anatria. By Dr. J. 
Haidenthaller. ('Illnstmted Europe.' No. 182.) Zurich: Art. Inrtiht Orrell 
FBeeli, [1906]. Size 74 x 5, pp. 86. Illurlrufionr and Phn Prremki bu the Pub 
Ii&r#. 

nameriare in caoh case written in full :- 

A. = Academy, Ademie,  Akademie. 
Abh. = Abhandlnngen. 
Ann. = Annaln, Annalw, Annalen. 
B. = Bulletin, Bollettino, Boletim. 
Col. = Oolonier. 
Com. = Cornmeroe. 
0. IL = Cbmpter Bendnn. 
E. = Erdkunde. 
Q. = Qeogra hy, QBopphio, Qeografle. 
Qee. = ~ e a e f h h a f t .  
I. = In~titnte, Inrtitntion. 
I.. = I m t i ~ ~ .  
J. = Jonrnal. 
Jb. = Jahrbnoh. 
k. n. k. = himrlioh and kiinigliob. 
M. = Mitteilnngen. 

Mag. = Magmine. 
Mem. (Mdm.) = Memoin, Mdmoirer. 
Met m6t) = Meteorological, eta. 
P. = rooeedingu. b 
B. = Royal. 
Rev. (Riv.) = Review, Revue, Rivirb. 
8. = Sooiety, Sooi6t6, Selekab. 
SC. I SCienoe(r). 
Sitzb. = Sitzoogubericbt. 
T. = Transactionr. 
TI. r Tijdnchrift, Tidrkrift 
V. = Verein. 
Verh. = Verhandlungen. 
W. = Winnenrohaft, and wmpoundr. 
Z. = Zeitaohrift. 
Zap. I Zapinki. 

On uwmmt of the rmbigni of the wordr dam, rlo, eta, the dm of boob in 
the l id  below indenoted by theTenp and b d t h  of tcomer in inahea to the n M  
half-inoh. The rise of the Jovrna is 10 x 64. 

A d e a t h  of the workr in thL llrt rill be notled elmwhom in the JoruP.l." 



A n r t r k - P i = - T a a r  dl. RR.0. Om. W h  48 (1905) : 587491. Isb.tlm. 
Bemerknngen m r  Fmge der dten Flnnnterrasnen bei Wicn. Von Dr. F. X. 
Sabffer. 

Balkan Pmlnmk. mm. 
By- tho in the B.lh~. By W. V. Herbert (Captain Frederiok Willlam von 
~ e r c r t ) .  London : Oimpmen & Hdl, 1906. Size 9 x 6, pp. xiv, and 270. fiontb- 
pbaa P* 1 0 8 . 6 ~  nd. Premlltd b# the PUM*8. 

Coatml Europe. Uommar. 
Die wirkliche Tem mturvsateilnng in Mittslenrop. Von Dr. Emil Bommer. 
(Formhungen sur gatroben Landol- nnd Volknkmdo . . . bemnngegeben von 
Dr. k KirahhoU. XVI. Band, Heft 2.) Stnttgart: J. Engelhorn, 1906. Size 
94 x 6). p p  125-188. M a p  

L - - d ~ . t i o ~  M.K. K. Q. Q~u. W h  48 (1905) : 51 5-580,592428. D~bIhadl. 
Emp&hahen Verkehnlebon (vom Altertume bin mm Wwtfdlichen Frieden). 
Eine Studie von J. v. Doblhod. 

~ ~ v i t y  Datembmtion. &mu. 
Bektive Beatimmnn en der Intenmitiit der Schwerkreft ant den ntationen 
Bnkarelt T i g l i  bei 8alats, wren, Oharlottenbnr~ nnd Pnlkowa im Anwhlnnn an 
Potdam. 'dorgefUhrt and beorbeitat von E. Bomm (Veriitlentliahnng don 
Kiinigl. Readnohen QeodYLchen Inrtituten, N.F. Na 23.) Berlin : P. Btankib 
wiaz, 1905. Sire 10 x 7, pp. 68. Pwwnhd b~ & I ~ t i t u l s .  

Luropr-Lquagm. Mikkol.. 
bfwdgt E V h  Vet.-8. W A d .  411,19023, No. 4 (1903): pp. 47. 

Baltincbw and Slaviwhw. Von Joor. J. Mikkola 
TIIS Idan&. P. R.8. Eiinburgh Y (1906) : 2-24. ianamAlle. 

The People of the Farms. By Nelron Annandde. With &doh-map. 
Fmroa Iehndr. b t t t r h  0 .  M q .  48 (1006) : 61-76, 134-147 W e .  

Tbe Fmr% Llandr By Jamen Onrrie. With 1Uwtrationr. 

Trmar. B.S.B. Omn Eord64wz P8 (1906): 21-30. A b W  sad Deroombm. 
Ln 1 )bforertetion dn a01 fmntpin. Par L. Abrioub 
Rapport mu Is van du Syndiaat d'initintive de k Bernie. Par P a d  h m b e r  

Pnnae. 0. Rd. 144 (1908) : 184-186. Olmgaand. 
Une oncirnne obalne volocmique an nordonent de la cMne der Poyr Note de P. 
Olsagemd. 

P ~ . r r o ~ a t s .  B. ds ff. Histmiqua et Darariptiw (1904) : 489479. ParlmrLi. 
Ian tmnnformationr dn littoral fmn is Le golf0 de Bronnge et le pays marennain 
L traren lea Lgs4 d'ap&n la &o&ie, la outographie, at l'hintoim Par If. 
Auguste Pawlownki. 

Irmoe-Rirtoriaal. B. & Q. HMpus d Damcrlptlur (1905): 45-160. Idme. 
Catalogue milonnb den cartea et plan8 de l'ancienne prorinoe d'Artois. Cammpnia. 
tion de DL le Comte de Loinne. 

Oarminy. T. a n b u r g h  (kd 8. 8 (1905): 403-412. C~?rie. 
The Stannfurt 8elt Indontry. By Jamen Oarria 

Banug. W h o ? .  
Oerchichte den dentacben Bodenr mit reinem Pflanzen- nnd Tierloben von der 
k e l t ~ c h - h i w h e n  Uraeit bin zur Glegenmrt. Hintoriwb-geographillohe Darntel- 
lnngen von J. Wimmer. Halle a. 8. : Bnobhandlung den Wniaenbannes, 1905. Sim 
9 x 6, pp. viii. and 476. Priac 8m. Predenbd by the Publiahu. [To be renewed.] 

emmany-Bavrri.. 111.0. ffu. MUnahen 1 (1905) : 313-354. B5rch. 
Der Kontakt zniscben dem Flynch nnd der Molalllle im Allgiia. Von A. Roeoh. 
With Map and Plate. 

hrmmy-@uatteer. lbumann. 
Nenmannn O r b  und Vorkehn-Lexikon dtu Denbhen Reiohn. Vierte Auflage, 
beranogegeben von Dr. jm. MIU Broeeike nod Wilhelm KeiL Lei eig nnd Wien : 
BibliogrephLMhen Institnt, 1905. Size 10 x 6). pp. 1256. apa and Plum. 
Prim I&. 8d. 

aP 
Thir standard work, the third edition of whicb appeared lome twelve yean ago, her 

now been mnniderably enlarged and thorongbly revired. 
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l w n u n y - H u  M.B. Qea. Jmw S8 (1905) : 1-7. Wdthor. 
E i i  riohti re Ergehniue der geologimhen Untemmhong dea Harsgebkge-s.  on%. tal ther .  

tlenluny-Ebwn. Eauler. 
Hereirche Lander- nod Volkhnde. DM ehemslige Kurh-n nnd dm Hinterland 
am Amgsnge den 19. Jahrhnndortn. In Verbindung mit dem Verein Ar  Erdkunde 
zo C m l  und dlreiohen Miterbeitern heranage eben von Cerl Hewer. Band I. 
He~lisaho Landdunde, Ernte Eiilfte. Bend 19. Herimhe Volknknnde. b 
burg : N. Q. Elrert, 1904-1906. E l i  94 x 64, pp. sii. nnd 588, and svi. and 662. 
M a p  and IUustratbnr. P& 168. 3d. 

~ y 4 i l e r L .  2. Qea E. Berlin (1906) : 1048. M~drl~h. 
Me glarialen Stauneen den Bteine-Taler bei Miihlten nnddea Neime-Tdea h h -  
en Wsrtha und Camens, oin Beitrrg ~ u r  Gkialfolsohnng im (fcbiet der okren 
(ilatzer Neire. Von E. Q. Friedrioh. U'ith Map and P m ~ l u ,  

Iseland. M.K.K.O. Qen. Wim 48 (1905): 629-630. Ilohueider. 
Vorl'nufi er Berioht iiber die Ergebnime einer Stodienreiw naoh Island im b m e r  
1905. $on Dr. Karl Sohneider. 

Italy-Lipul IWdr M.G. &. Hamburg 11 (1906) : 202-205. lohlw. 
Die Liparischen hmln  und ihre Vnlkane. Von Dr. Bohlea 

lh thora  Eruop+&plmd. La O., B.8.Q. Parfr 18 (1906): 48-50. h b o t .  
Aotions g6ologiqner dm d6Molem en Laponie. Par Oharlea Bebot. With IUurtra- 
:(mu. 

Nomy. Lo O., B.8.O. Pad6 18 (1906) : 43-48. Eabot. 
Exploration g6ologiqne dn Sognefjord enpdrionr. Par Oharlem Rabot. With lllw 
trationr. 

Portugal. B.8.Q. Lille 46 (1906) : 48-54. Qui6vrep3. 
De la d6feme nsturelle du P o r h p l  et urqnoi la W o n  den Portupis et dca 
Espagnoln en uno male nation eat ~mpomfie. Par 0. J. Quidvrenx. 

Bundr. M.B. Qen. Hamburg 11 (1906) : 824-228. Brieddehm. 
Runrland, Land nnd Leote. Von Dr. Max Fdoderiohren. 

UomdinavicXwthqmke. L O .  &a. Hamburg 81 (1906) : 205-207. Pebna~l. 
Mitteilnngen iiber dio Erdenahiitteruagen in Bkandinarien. Von Dr. J. 
Peternen. 

Ilarndhrir-Hirtdod. M. K.K.Q. (fer. W h  48 (1905) : 631-633. lohomer. 
Hat en oine vonhdinavieohe Einheit gegeben? Von J. Q. Sohoener. 
The writer holds that the peoples of Sweden and Norway were differentiated fmm 

the earlieet timer of the rettlement of the peninnula. 
Sweden. e8reUn. 

Grunddragen af gertbldet Loftahemmus Qeologi. Aksdemil Ahandlin rom 
med tillrthnd af Vidtberiimda Filolo5ka Fakultetena i Upah,  ~atemsti&tP$&nr- 
vetennka liga Sektion fir Filorofieka Qradens Vinnande till Offentlig Grannkning 
::::::=rnrtiiRes af Axel Qavelin. Stookholm, 1905. Size sf x 6, pp. 92. M a p  and 
~us tra l (onr .  

United Kingdom-aOrnwsll. Xaturs 78 (1906) : 366-368. Lwwer. 
Notee on &me Cornish Ciroler. By Sir Norman Lockyer, x.o.B., P.B.0. With 
n w l ~ l h r .  

Unftd Xhgdom-&~tlend. P.R.8. Edinburgh $6 (1905) : 616-689. El* d Tdt. 
Noter on tho Rainfall on the Drninage Area of the Tella Rewrvoir. By B. Hall 
Blyth and W. A. Tatt. With Map and Diagmmr. 

Unttd Kingdom--hotland. T.R.8. Edinburgh 4S (1905) : pp. 566. Buobrn a d  h o d .  
The Meteorology of the Ben Nevie Observatorh. Part iii. Oontsining the Observa- 
tions for the yean 1893, 1891, 1895, 1896, and 1897, with Appendix. Edited by 
Dr. Alexander Buchen m d  R. T. Omond. Wffh Diagmu. 

United Kiqdom-&otld. Ohryltsl and Maolagsn-Weddsrbm. 
T. R.8. Edinburgh 41 (1905) : 823-850. 

Calonlation of the Periods and Nodes of h o h e  Earn and Treig, from the 
Batbymetrio Data of the Soottish Lake Survey. By Prof. Chryehl and Ernest 
Maolagan-Wedderhnm. With Mapr. 
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Udtod Xlagdom4ootknd. T. R.S. htiinburgb 41 (1905) : 359-986. Td6onor. 
The I eoua Goology of the Bathgate and Linlithgow Hilla By J. D. Fulooner. 
with Gap.  

United Kingdoo1dcotknd. ScdtirA B. Mag. SS (1906) : 117-1 34. B&e. 
The Hintory of the Qeography of Swtland. By Sir Archibeld Geikie, F.B.B. 
With Mapr and Illudrdionr. 
On the evolution of the phyriml featnrer. 

UnitOd X h g d m - k t h d .  @ad& J. Gsd. 8 .83  (1906) : 40-69. Euker. 
The Geological SWoture of the Sghrr of Eigg. By Alfred Huker. Wfth Map 
and lUwkdionr 

Unika Xhgdom-hot ld .  QwrisrZy J. Bed. 8.84 (1906) : 13-39. Jamieron. 
T b  Qkaiel Period in Aberdeenrhim and the Sonthem Border of the Mony 
Firth. By T. F. Jamieeon. 

Seiohea o b w d  in Looh New. By E. ~aoleg&-~edderbllrn. 
Unikd --llootknd. T.R.8. Micdurgh 40 (1905): 469-509. Ho~mnu~.  

The Meteomlogy of Edinburgh. Pert iii. By R. C. Youmen. With Dfagmm. 
Unitrd Xingdm-llsofl.nd, P.R.S. minburgh 311 (1905) : 609-61 5. H u ~ Y .  

The Bhimpodr end Heliom of Looh Neon. By Jamer Mumy. 
Uoibd =daotl.nd. T.R.8. minburgh 40 (1904) : 835-877. Peach and Home. 
The Olrnonbie Cocrlfleld : its Qeologioal S t r u h  and Relatione to the Uerboniferour 
RocIra of the North of Hnglsnd and Central Sootland. By Dr. B. N. Pesoh m d  
Dr. J. Home. With Map and 8diolu. 

United Xingdom-hotlms P.R.8. Edinburgh M (1905) : 598-608. Plllud. 
Sm lea BModinb de Looh New. Nob de M. le D. E. Penard. With nludrrrfiolu. 

U d t d  Xbgdom-Wdw. Naturs 78 (1906) : 426-426. Odloary. 
The Landelide in the Rhymney Valley. By Prof. W. Qalloway. 

United Kingdom-W.lrr. T.R.B. Mi-h 41 (1904) : 53-87. Jehu. 
The Oleoid Deporitr of Northern Pembrokeehire.'! By Dr. T. J. Jel~u. Wfth Plate 
and Diagmtn 
Notioed in the Monthly Becord (May number, p. 501). 

Unfkd Xhgdoria-Wdw. Bmith. 
The Itinerary in Waler of John Leland in or about the yeam 1536-1539. Extnroted 
from his Manuwiptr. Arranged and edited by Lnoy Toulmin Smith. London : 
George Bell & &no, 1906. Size 9) x 7, pp. xii. and 152. Map. Prim 106.M. d. 
Bring together, from the old topographer and m t i q d a n ' r  'Itinerary tl~rongh 

England and Welea,' the mttered portbur relating to the latter. The d d  Moor 
we of mnoh in-l Y auppIying a m-r of mmpriug the rtab of thiipr in &elem 
in the airteenth oentnry with t h w  of later times The map traatm the itinerary, no 
fer M i t  can be made out. 
U n i W  Xingdm-Waterway& Torber and Arhford. 

Our Waternryr : A Hirto of Inlend Navigation oonaidered as a branoh of 
Water Cunne-oy. By fquhart A. Forber end W. H. R. Ashford. London : 
John Murray, 1906. Sire 9 x 6, pp. xiv. and 336. Map. Prfm la. nd. P m  
raJsa by Lhs P u M M .  

U n i t d  Iingdom-Yorkmhke. Quarterly J.  Geol. 8 .  69 (1906) : 5-12. Dadma. 
The Doncanter Earthquake of April 23,1905. By Charler Devison 6o.D. With 
Mv. 

A m .  
Armah .nd Xurdirtan. Ok&u 88 (1906)': 41-44. Volland. 

Bllder ens Amenien nnd Kurdinten. Von Dr. Volland. With IUwfmlions. 
0rrpl.n k. Naturw. Wahuchri f l4  (1905) : 689-698. Ilkhlberg. 

Der Ksrabngw a h  Bildungnntitte eines marinen Selzlngen. Von Welter 
Skhlberg. Wfth Map. 

Qbinr. J. Manaherkr 0.8.11, 1905 (1906) : 18-29. m o w .  
T d  Yuen fu b Hankow: an Overland Trip in North China. By Prof. R. W. 
8wdh.  With~wtrd ions .  
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ahina. - 
China Imperial Maritime Ctutoms. 1, Staliioal Serifs. NW. 3 and 4 Retnnu 
of Trade (46th Issue and Trade Reporb (40th Illsue), 1904. Put ii.-Eeportr and 
Sbtirtica for ewh do*. VoL 4.0 Southern Pot. (with Re r t  on the working 
of the P a t  OfBoe). Shanghai : Kelly & WaLh ; London : P. r ~ i n g  & Bon, 1905. 
Size I l f  x 0, pp. xx. and 535-1015. Map. 

Eubm Ada-kUh. B. Ammioan f3.S. 87 (1905): 724-726. - 
The Partition of Sakhalin. With Map. 

F r m h  Indo-Chiaa-Oambodk. Apoder.  
B. ds (3. hirloriqw d d&ptiw (1905) : 43-44. 

Identifloation do nom de lieux port& mr  ler r M. Mnrcel dam 
le ~ i a m  ancieu tie Y ~ o u r n e r a r  par M.XEr!Z:ZnEr. 

Tmoh Indo-Ohh-Oambodk B.S.O. Roehefort 87 (1905) : 177-186. - 
Le orvnet dsnn m m n i n ,  Chbodge. 

I~db-Bomb8y. T w r  du MmIe 14 (1906) : pp. 1-48. Ma~lmt. 
Aux monuments hddhiquer  et JaPonr dn Qirnar (Pdridenae de Bombny). 
Par Mila D. Menant. With Map and l l l u r h a t h .  

India-Odantts. J.B. A r b  64 (1906) : 275-898. BurLlmd. 
The City of Calcutta By C. E. Buckland. 

In&-Ethnolorn. P.R.S.. Bsr. B. 77 (1906): 289-241. BLmr. 
Beport on t h e  Pr chology and Soaiology bf Lhe Todaa and other I n d i a  Tribsr. 
4 Dr. W. H. B. Hven. 

India-Rimdayah Forbor. 
Me Erknndnng den Murtaghpesres im Karakorum-Himalaya. Von Aug. 0. F. 
Farber. (Bonderabdrnok am der Zeitrohrift dem Dentmhen ond Oatarreiohirahen 
Alpenvemim, 1905.) Innrbruck, 1905. She 104 x 74, pp. [20]. Illcutrdionr 
a d  Map. Prsrsnkd by tL Author. 
On a journey aarried out by the author in 1903 in wmpany with E. Honigmmn. 

In&-Himalayu. dlpine J. 88 (1906) : 51-54. - 
The Dionnter on Kangohenjung. 

Indk-gindutulL EarrLon. 
A Manual of Lamarl-Hindurtini, with teohnicrl t emr  and phrwm. By N. 
Harrimn. London: N. Harrison, 1905. Size 7 x 5, pp. 116. Prbs b. 6d. net. 
P m d  by tL Author. 
Intended primarily for the nee of oRloerr and engineers of ateamerr aarrying h o a r  

orewa. 
1ndiclV.W. Frontier. -- 

Administration Report of the North-Wert Frontier Pmvinos for 1-1805. 
Caloutta, 1905. Sire 13) x 84, pp. iv., viii., and 40. 

1ndi.n Oesrm-X13dira IAndr. A frame k Jim& 14 (1906) : 28. - 
Le anronnement du Sultan den Maldives. 

Japan. Alpine J. 88 (1906) : 1-15. Welton. 
Mountaineering in the Southern Al r of Japan, and Japanere Mountain Club. 
By Walter Westnn. W P  Map and hndbollou. 

Mdny &obi-ku. Barm. 
J. van Baren. Die Zeeen van den Indiwhen Archipel. (Overgedmlrt nit de 
Encyclopredie van N.-I., Dl. iv.) Leyden, 1905. Size 104 x 74, pp. [12]. Prc- 
renled by the Author. 

Scientific demription of the varicur ma-banins of the archipelago. 
Persia. M.Q. Jma 98 (1905) : 8-15. Iltnrur. 

Ein Aurflug von Kermanwhah an den Seirnere. Von T. Stranu. 
Persia. J. Mancherter 0.K 21,1005 (1906): 1-12. Ilykaa. 

Rome Noter on Journeys in Southern and South-Eartern Penis. By Herbert 
R. Syker. Wifh 111wtrationr. 

B u u i r d i b d a .  Pathnow. 
Vemuch einer Qeo raphie and Statistik der Tnngnseurtimme Sibiriena. Naoh 
den Angaben der &lkariihlnng 1897 bearbeitet von 8. Pntkanea. [Publicatiom 



du ComiU Eongois de 1'Aesooiation Internationale pour 1'Exploration de I'Asie 
CenLrale et de 1 Extreme Orient. I.] (Sonderabdruok am den 1V.-VI. Jahrg. der 
Zeitrohrilt Keleti Sremlc (Revue Orientale).) Budapest, 1905. S h  9 x 64, 
pp. 204. Prsrsnied by tho Author. 

B d n  Omtral &k. data 8. Se. Fmniear 46, p. 1 (1899) : pp. 182, eh. Tdlqrirt. 
Ibn Sa' Id : KiUb al-mnirib fP hala al-m&b, Buoh I V .  Qeeohiohte dor Il~Slden 
nnd Fur~tendmhe Biopphiea  I. Deutaohe Bearbeitung nebnt einem A w u g  
aur 81-Kindla Ta'-rlh Mqr. 11. Arabimher Toxt mit Anmerkungeu und Begietenl. 
Von Dr. Knut L. ~ d ~ v i s t .  
Ihrid wan the title of the rulern of Ferghana 

A B I O L  

Ah- h t d .  Bund8lau a. 48 (1905) : 145-150. Bieber. 
Die iisterreiahieohe Expedition naoh Kaffe. Naoh den Yitteilungen den Ex- 
peditionunitgUedee Friedrich J. Bieber. l'llwlratimw. [See vol. 87, p. 508.1 

w. Lo G., B.8.G. Pad8 11 (1006) : 40-42. --- 
A pmpon de k ponition g6ographique d'El Oued. 

BritLh leut Af?i~a. a h 8  88 (1906): 141-114. 80hUttu. 
Der Elefant in Britiaoh-Oatmfrib. und Uganda. Yon W. SohUtre. 

&PI oobsy. J. W. 8. 89 (1906) : 70-87. l a h r u r .  
The Coaet-Ledges in the South-West of the a p e  Colony. By Prof. Erneet H. L. 
Bchwarr. pee June number, p. 629.1 

&pa Vmdr U n d r .  Bujona. 
8.8.0. IAdw 98 (1905): 79-84,120-1251144-1511 172-178,278-276,292-297,315-321. 

In formaw mbre a Provincia de Oabo Verde. Por A. Barjona de Freitas. 
Em* aolrin. 

The Making of Modern Egypt. By Sir Anokland. Colvin, x.c.e.r., eto. London : 
Seeley & Go., 1906. Size 9 x 6, pp. xiv. and 428. Ma and Prodqieoe. PrJas 
18s. d. Prsrsnted by the PuWhara. [Bevicwed in vol l7,  p. 628.1 

Qjypt-mile Dolt.. P.B.I. 17 (1906): 448-449. Hogarth. 
The Mrrehea of the Nile Delta By D. G. Hoprth. [Abtmat.] 

-. La ff., B.8.G. Par& 11 (1906): 19-23. Both. 
Ldmuriem et Ldmurie. Par Mamellin Boule. 

W g u a a r .  Rsv. Madagaraar 7 (2) (1905) : 440-457. Lepreux. 
Lu voyage de M. Lepreox mu k ate Ent. 

loroaeo. M.G. Gsr. Hamburg 81 (1906) : 282-284. Rwher. 
Marokko nnd mine wirtaoheftliahe Bedeutung. Von Prof. Dr. Theobald Fisoher. 

loroooo. Omthe. 
Mamkko, Rehhildernngen ma Dr. Siegfried Qentha Heraus egeben von 
Dr. Qeorg We er. Zweite Adage. Berlin : Allgemeiner Vereln fur Deutloho 
L i h t u r ,  l!d?~ise 9 x 6, pp. u. and 868. IUwlmlbnr. Prlos 6 a. Pre- 
amkd by the PuMih8 .  
See note on the volume of Dr. Genthe's travelr dealing with Korea (June numbor, 

p. 644). 
noroaoo. Oentil. 

Midm de Segonuo. DBM le Bled ea S i b .  Exploratione au Muroo. Par Louin 
Qentil. Parin: Maanon et Cie., 1906. Siro 94 x 74, pp. xvi. and 864. Map and 
1hwb'dh. Price 1% jr. Prsrcntsd by N b  Publirhw8. 
This will be reviewed elsewhere. The author, it will be remembered, wan geologi~t 

to the lest Begonmo expedition. 
Portqpwa E u t  Mia -- 

0 Temtorio de Manioa e Sofela e a AdminirtrqW da Cornpanhie de Mopsmbique. 
(1892-1900.) Monographia para eer preeente so Oongresao Colonial promovido 

1s Ekaieda.de de Qeogra Lie de Lieboa em 1901. Lieboe: Typ. da Companhia 
!?dona1 Editare, 1902. l i re  124 x 9, pp. 490 and 110. Y a p  and nlurkalimu. 
Prcrsnbd by UM Compnhia do Mopmpiqus. 

Portngwu Orpiner B.8.G. Lidma 88 (1905): 394-404. Tonreor. 
Quind. Por A. Loareiro de Fonseoa. 



94 QEOORAPHICAL -TUBE OF TEE MONTE. 

S ~ ~ N U  Lo Q., B.8.Q. Pa& 18 (1906) : 52-54. Qhudmu. 
Exploration de M. Ohndeau dans le Sahorr. W U  Map. 

6- Lo Q., BAG. Paru 18 (1906) : 5-18. [t.~Lip. 
Du Toust au Niger. Par E. F. Qautier. With Map. 

8.hur. h Q., B.8.G. Pa& 1s (1806) : 3059. 6ohirmw. 
Lea rbultnta gmphi nea de la Mission Saharienne (Miseion Foureau-Lamy). 
Par Hemi S o h g e r .  # fth Illwtrdioru. 

hh-. G h  89 (1906) : 55-57. Vilhtte. 
Villattea Fornohungen in der Sahara Wirir Map. 

South sad Eut Ma. Lo Q., B.8.Q. Paria 18 (1906) : 70-73. Jam.  
A travem 1'Afrique Auntrela Par M. Jalls. With Map. 

8lrd.n. B.8.B. Bslgo G. B9 (lW5) : 360-372.447459. Bchwp. 
Quelques oonniddmtionr our le bsslrin du Tohsd. Par A. Bohoep. With Map.  

Toso, *. M.Q. GUY. manchap 1 (1905) : 393-474. -on. 
Zur Geologie von Togo und vom Nigerlande. Von Prof. Dr. L. v. Ammon. 
with map and I l l u r h o l i ~ .  

Togo. Globur BB (1906) : 139-141. Bpirr. 
Bedeutung einiger SWte-  und Dorfnanren in Deuteoh-Togo. Von O. Spiesll. 

TPnir-Hiltdad. B. ds Q. lbiddqw st dswriptiea (1905) : 31-42. -7. 
Ire royaume de Tunir en 1271. Ibtade de gQgraphie hieturiqne. Par M. le 
Dr. E. T. Hamy. With Map. 

Uguldh Alpins J. 0s (1906) : 45-50. B'nUold. 
Buwenrori. By Douglss W. Frwhtleld. 

Went Afriaa. B.8. Languedoa Q. 48 (1905) : 422-429. Dwhmbrr. 
Lw Moutons de 1'Afrique Owidentale. Par P. Dechambre. 

nOBTE AMXBIOA. 
Xexiao--8onora. CU.1 

Sonore, the Empire Stnte of the Weat Mexican Conat. [Written by Allan T. 
Bird.] Qnaymaa: Published by the Sonom Railway, [not dated]. Size 5) x 8, 
pp. 62. Map and lllurtrationr. 

United Btatw-Appslrahianr. Ayrw and Aehe. 
The Southern App laoh in  Forostr. By H. B. A y m  and W. W. h h o .  (U.S. 
(:eologioel Survey. Professional Papor, No. 37.) Wsshington, 1905. S b  114 x 9, 
pp. 292. Map and lllwtmtwnr. 

United Btatu-Oalifornir. Mendenhall. 
The Hydrolo~y of San Bernardino Valley, California. By Walter C. londenhall. 
(U.S. Qeolo@d Surrey, Water-ru ply and Irrigation Paper, No. 142.) Werhing- 
tun, 1905. Blze 9 X 6, pp. 144. &pa and Illdralinru. 

UniW Bkter-Qlrokl Bpooh. Alden. 
The Uelavan Lobe of the Lake Miohigau Glaoier of the Wisoouein rtage of 

laoiation and asllwiated phenomena. By William O. Alden. (U.S. Gco log i~ l  
gurroj, Profeaeional Paper, No. 34.) Washington, 1904. Size 11) x 9, pp. 106. 
Maps and Illwtratwnr. 

United Skbc-Hydrology. Fuller. 
Contributions to the Hydrology of the Eastern United Btstee (U.S. Geol. Hurvey, 
Water-Sup 1 j  and Irrigation Paper, No. 145.) Wsshiogton, 1905. size 9 X ti, 
pp. 220. &ap and Iuwtmlions. 

Unitad 8tabe-Irrigation. Ipewdl. 
Prooeediuga of Second Conference of Engineere of tho Reolamatlon Service, with 
aooompanying papere. Compiled by F. H. Newell. (U.S. Geol. Survey, Water- 
Supply and Irrigation Paper, No. 146.) Waehington, 1905. Size 9 x (i, pp. 268. 

United State#-Kentwky. Vlrloh uld  Bmith. 
The Lead, Zinc, and Fluompar De site of Weatern Kentuoky. By E. 0. Ulrioh 
and W. 8. Tangier Smith. (u.rGecl1. Survey. Professional Paper, No. 36.) 
Waangton,  1905. Size 114 x 9, pp. 218. Map und 1Uwtrationr. 
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Unit& SC.tee-xagnetirm. Bausr. 
Department of Commeme and Labor. C a s t  and Qeodetio Survey. Terrestrial 
h g n e t i i .  Rerultr of Magnetio Observations made by the Coest and Qeodetio 

nrvey between July 1, 1904, and June 80, 1905. By L. A. Bauer. Appendix 
!T 0. 3. Beport for 1905. Wuhington, 19011. S h e  11) x 0, pp. 105-192. 

United Bktm--land. Maryland QeoL Surr. S (1905) : 99-141. Bausr. 
Final Report on the Survey of the Boundary IAiue botwoeu Allogany and Garrett 
Countlea By L A. Bauer. With Map and lllutkationr. 

United htw-Xuyland.  Maryland G d .  &w. 6 (1905) : 219-636. a l u k  and otherr. 
Beport on the Coeb of Mar land. By Willism Bullook Clark, with the collabom- 
tim of Qeorge 0. Martin, f. J. Rutledge, B. S. Baudolph, N. Allen Staalrton, W. 
B. D. Penniman, and Arthur L. Browne. With Map  and IUwtratim. 

United 8tat~-Maryknd. Maryland asd. Sum. S (1905) : 14t218. Johnron. 
Third Report on the Highways of Maryland. By A N. Johnron. With Illwlra- 
b. 

Unikd (Itrt~-xbaouri. B a i ~  and Ulri~h. 
The Copper Depoeite of Mimuri.  By H. Fwter Baiu and E. 0. Ulrioh. (B.U.S. 
QBoL hw., NO. 267, 1905.) Pp. 52. With Sketchnap and Illwtralion. 

Unikd Ilktea-Isr X d o o .  Kejer. 
Qoology and under round water conditionr of the Jornadadel Yuerto, Now Mexico. 
B 0. R. Keyee. (8.8.  (3001. Survey, Water-Supply and Irrigation Paper, No. 128.) 
d d i n g t o n ,  1905. BLs 9) x 6, pp. (2. Y a p  a d  IUutrutiotw. 

United Btater-Now York. Eobbr. 
The Cbnagurstion of the Rook Floor of Greater New York. By W. H. Hobb. 
(B.U.8. Q d .  Suw., No. 270, 1905.) Pp. 96. With Map und &clioru. 

UniW Btatr-Orqon. A&mn J.&. 41 (1906) : 58-66. Henhey. 
Some Wwtern glanuth  Stratigraphy. By Oscer H. Hersbey. 

Unitod SktecPsnamy1v.nL. Stone. 
Mineral Remuma of the Elders Ridge Qundranglu, Ponnsglvania. By Ralph W. 
S h e .  (B.U.S. Geol. Suw., No. 256, 1'305.) Yp. 86. WU, Map8 and Illdratioru. 

United Staten-Bio Orrndo. Bliohter. 
Obervationr on the Ground Waters of Rio Qrande Valley. By Charler 8. Bliohter. 
(U.S. Geol. Survey, Water-Supply arid Irrigation Paper, No. 141.) Waehiogton, 
1905. Sim 9) x 6, pp. 84. Mapr and IUwlnrt io~.  

Unikd Iltrtr-SMQ. B.U.S. Gsol. Suw., NO. 271i (1W5): pp. 264. Q.nnett. 
Bosultr of Primary Triangulation and Primary Traverao. Fiscal Yoar 1904-5. 
By Bsmuel 8. Oannett. With Map. 

United 8tate8-8umey. - 
Report of the Superintendent of the (%art and Qedetio Survey, 1905. Wuhing- 
ton, 1905. Size 11) x 9, pp. 848. Map, Charb, clo. 

Unitd  Bktw-Utrh. Boutwell, Keith, and 16mmonr. 
Eoonomio Geology of the Binghsm Mining District, Utah. By John Maeon Bout- 
well, with a Bection on Areal Geology, by Arthur Heitb, and an Iutroduotion on 
Qeneml Qeology by Samuel Franklin Emmous. (U.B. (4001. Burvoy, Professional 
Paper, No. 38.) Washington, 1905. Bize 11) x 8, pp. 414. Xapr crncl IUurlra- 
tions. 

United Iltater-Utah. Davie, 
R. Mursctm k p r a l i r o  &logy, Harcard CoUqe, Geol. 8er. 8 (1905) : No. 2 (pp. 13-56). 

The Wenatah, Canyon, and House Ranges, Utah. By W. M. Davin. 1Vitk Ykrlsa 
and nlurldiona. 

United ~ ~ a t w - W e l t  Oout. Eolway . ' 
Cold Water Belt along the Weet Coaet of the Uuitecl Slates. By Buliff 13. Holway. 
(University of Califor~~ia Publications. Bulletin of the Depnrtment of Geology, 
rol. 4, No. 13, pp. 263-286.) Berkeley, 1905. Size 11 x 7. Chark. Prerenitd 
by rb A*. 

OEITBAL hill) SOUTH AIIBIBIQA. 

Bolivia. dlpins J. 48 (1906) : 19-80. Bock. 
The Cordillera de Potori. By Dr. Henry Hook. With Map a d  Illuolralionr. 
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B r a  Rso. Tricn. I. Ceard 18 (1905) : 288-290. Brandio. 
Esplanagb relativa aor limites do Cead com o Bio Grande do Norte. Por Matheus 
N. Brandb. 

Bra-Ollrmrts --c 
Comrninnno Gw raphica e Geolo~ioa de 8. Paulo. B e q ~ o  Meleorologica. Dada  
olimatolo ca 8 Anm de 1898 (pp 64): 1899 (pp. 64) : 1900 (pp. 86): 1901 ( p. 

9 f  144); 1 6, por N. J. Belfort Matton (pp. 136). Sno Paulo, 1899-1904. 6 e 
94 x 64. &p and Diagramr. Prersnted by the Cotnmhdon. 

E 
Bndl-Ethnography. Blobu, 88 (1906) : 105-108. [XOO~.] 

U n g e  der K u r d  im Urwald. WW, l l lwtmtiau. 
Bradl and Bolivia. Quarterly J.  Gbo2. 8. BI) (1906) : 88-124. E v w .  

The Books of the Cataraota of the River Madeira and the adjoining rtions of the 
Beni and Mamod. By Dr. J. W. Evans. With &etch-pa atd  P%. 
See vol. 87, p. 632. 

htanula. Bnrkitt. 
A Kekchi Will of the Bixteenth Century. By Robert Burkilt. [Reprinted from 
the Anvrricun Anthropologint, vol. 7 ,  No. 2, AprilJune, 1905.1 Size 10 x q, pp. 
271-204. Prertntad by the Author. 

4urgnay-aLt0rio.l. ~osuno. 
P. Pedro Lozano. Hbtoria de la Ian Bevolnoiones de  la  Provinoia del Paraguay 
(1721-1785) Obra inddite. 2 vole. Buenon Airee: Oabrrut y Cia, 1905. Size 
9 x gf, pp. (vol. 1) xx. and 454; (vol. 8) 546. P r d s d  bv S. A. Lafonu Qwvado. 

, The manneoript of thin work, by the well-known Jernit historian of La Plate, am 
offered for mle by Karl Hiereemann of Leipzig in 1890, and acquired by an Argentine 
eavent, being here printed for the &st time. 

&nth bmerica-Ethnology. M.G. Qes. Jsncl 88 (1905) : 16-34. Xlura. 
Bitten nnd GebrPnche der Lengna-Indianer. Nach Miarionaberichteu von 
G. Knrze. 

AUBTBALASIA. 

Oaroline Ialandn. Deutrch. Rundrchau G. 9tI (1905-6): 97-106,150-159. Beidel. 
Dae Atoll Oleai' nnd wine Bewohner. Ein Beitrag znr Kenntnir Deotmh-Yikm 
nesiens. Von H. Beidel. With Map. 

T'iji. - 
Fiji: Great Britain's Colony iu the Paoifio. ('Star of the Paoillo,' No. 1. 
Chrintmae, 1905.) (Jnvs. Size l l f  x 94, pp. 56. Rlustratbu. 

X a  Guinea Pratt. 
Two Yeara among New Guinea Cennibalr A Natnraliet'a Sojonrn among the 
Aborigines of Unexplored New Gninee. By A. E. Pratt. With Notes and 
Oboervatwnn by hie Son Henry Pratt, and Appendices on the Soientifio Benults 
of the Expedition. London : Beeley & Co.. 1906. Size 9 X 6, pp. 860. Map and 
Illustrations. Prim 168. net. Pren#nlul by the PublWsrr. 
See review, vol. 87, p. 498. 

Xew Quinm. D a h h .  Bu,idrdau Q. 88 (1906) : 166-176. Van Eillr. 
R e h n  in West-Nenguinea. Von J. W. van Hille. Naoh dem Holliiudleohen. 
With Map. 

X a  aninor--Qerman. G W  88 (1906) : 14-15. 6teph.n. 
Anthro logiwhe Angaben Uber .die Barriai (Neupommern). Von Dr. Stephan. 
With 1lKtration. 

Xew &nth W.lrr--Autbropology. Parker. 
The Euahlagi Tribe : A Study of Aborigixlal Life In Australia By K. Lengloh 
Parker. With an Introduction by Andww Lang. London : A. Conetable & Co., 
1905. Size 9 X 6, pp. xxviii. and 156. Pdce 78. 6d. net. Presented @ the 
PuMhhera 

Mrn. Parker given, from m n d  nlndy, an excellent aoconnt of the manners and 
cuetoms of one of the leeat-gown tribw of New South Wales, epeoial attention being 
devoted to the women and ohildren. 



~#)OBAPHIUL LITEXATUBI OF THE MONTH. 97 

P U h  h b d a .  k M t .  
Ooan bO&no phie road6 i Parin, par 8. A. S. le Prinoe do Monroo (Dentame * 
h&). Lea IC oorallienr de la Pol,yn&ie. Btrnotnre, Mode de formation, 
Fame et  Flore. Par L. Q. Benrst (B. M d  O d a ~ a p h .  YOMOO, No. 65, 
1906.) Pp 16. 

POLAB PMIOH8. 
hretio-Bennett IWd. QIobur 89 (1906) : 127. Eolkohk. 

Koltrohaln Expedition neah der Bennett-Inrel. 
h t i + i ~ .  P m n ~  M. 61 (1906) : 18-19. I U O ~ .  

Dar pdhhyatirohe Eia. Von Gunner hohwn. 
Palu Ikrrroh.  Q&bw 88 (1905) : 380-891. - 

DM Projekt von Monr tilr die interntionale Polsrlonohong. 

MATBXMATIOAL 0M)OBAPHY. 

bltltudn. dlpino J. 88 (1906) : 30-88. Workman. 
Altitude Hearn~.smentr by Mounteineen: Prerrtid Exporienoer with the Watkin 
Aneroid. By Dr. W. H. Worknun Wiih IUwtrdbn.  

C u t o g n ~ h ~ .  - 
Bervice &ogre hique de l'Arm&. Rs port snr ler travaux ex4cuW en 1904. 
Pmrie, 1905. 8, 104 x 64, pp. 46, &. Pmmkd by the R d  Minidw 
of War. 

@@&a 2. h. E. Berlin (1906) : 89-52. W e .  
Neuere Arbiten suf dem Qebiete der Erdmernng. Von Prof. Dr. L B d e .  

hrre- and aartogrriphy. Petermmnr M. 64 (1906) : 2223. H.mmrr. 
hdereufnehme und firtographie. Von Prof. Dr. E. Hammer. 

PHIUOAL ARD BIOLOBIOAL B100BAPET, 
0unnorpholo#y. ke#a u ~ d  Ilollu. 

The Fsoe of the Earth (DM Antlita der Erde). By Eduard Bnem. Tranrlated 
by H e r b  B. 0. 8 0 1 4  under the direation of W. J.  boll^. Vol. S. Oxford: 
O l d o n  Prey 1W. Sise 10 x 7, pp. ri. and 556. Map, Dfagranr, and 
xuudmtbnr. P r h  2Cu. net. PrsraJsd by the P ~ ~ .  
The &rt volnme WM reviewed in June, 1905 (vol.46, p. 665). 

~drogr&phy-Tidw and Wwr. Wheeler. 
A Pmotial M s n d  of Tider and Wsvee. B W. H. Wheeler. London : Long- 
m- & Co., 1906. f 3 h  10 xBJ,ppmvtii..$20a P r k  '70.6d. ncL P r e d  
by the PuMirlrcn. 
W W  7-kiohes. T.R.S. Edinburgh 41 (1905) : 599-649. UhryaW. 

On the Hydrodyn.micel Theory of Belaher. With a Bibliographical Sketoh. By 
Prof. 0hryrt.l. 

Meteorology. mrnsteh. 
Leitfden der Wetterkmde : Qenneinvmtiindlioh besrbeitet von Dr. B. Biimatein. 
Zweite Auflsge. Bnmaohweig: F. Vieweg md Sohn, 1906. Sise 94 x 6, pp. 
xii. l ad  230. M a p  and Plabr. Pr ia  Gr 

Meteorology. Met. Z. 88 (1906) : 53-67. Bookel. 
Ueber den Ionengehalt der Atmorphbre. Von A. QoakeL 

mtumlogl. Omalandw. 
Arkiv. Mdrmaiik X. Svenrk. Vet. A,, 6lookhdm 8, No. 7 (1905) : pp. 15. 

dientr rertiaeux do la temgrature d a u  ler minims et lea nuuima kro- 
?&faBll Par S. Brenander. With Diagram. 

Irtsorology. Met. 2.28 (1906) : 82-86. ILnn. 
Der P b h l a g  der Atmaphiire. Von J. Hann. 

-. &1 et T m c  86 (1906) : 567-575. E ~ r g ~ e l l .  
L'dtat actuel et l'avenir de la Md~rologle maritima PLU H. Hergerell. 

X W o l q y .  M d p  W e W  Huv. 38 (1905): 436439. xonrco. 
Sonnding and Pilot over the oo4.n. By H.M.B. the Prinoe of Monwo. 
No. I.--JULY, 1906.1 B 
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Yatoorologl. Xsn. r Rta. 8. Ci. " Antonio A h b  " 17 (1908) : 58-61. Yonno An&. 
El decreoimiento de la tsmpwatna oon la altitnd. Por M. Moreno y And.. 

Y s t o o r d ~ .  Pslsnnantu M. 68 (1906) : 20-43. 8up.n. 
Die Erfunohun der hiiheren Lnlbchiohten liber dem Atlentiden Oman im 
Bornmar 1905. $on Prof. Dr. A. Sapan. 

Meteorology-4loodr. M d y  W e a h  h. 88 (1905) : 488, Prootor. 
Standing Olondr among the North Cuolina Mounbh.  By Frank W. Pmotor. 

~ W P P h Y .  P.R.I. 17 (1906) : 547451. . Yorr00. 
The Pro of m i n e  Biology. By H.B.H. Albert I., Prinoe of Moneco. WUA 
1 u ~ l c r o 1 c  

om=tF@Y. Ann. HrdrographC 84 (1906) : 66-72. Hathannoha. 
V e r t U e  Wmlsrbewegnng nnd quantitative Verteilung des PhnLtona im Meere. 
Von Alexander Nathanmhn. 

Oaeanography-Atlmtia. C. Rd. 1U (1906) : llC117. Ohadlbr. 
Oonmnk marina profondn danr 1'Atlantiqne Nord. Note de A. Ohevallier. 

O e w o p p b y - h o b .  runt. 
A Oontribntion to the Oaerrnography of the PaoiBo. Oompiled from date oalleokd 
b the United Stabs rtegmer Nero while enga d in the survey of a mute for m 
!dnmr-~ .a i~o  Oable. By Jamen M. Flint. (g United &ah .Vat. 111-m, No. 
54 1905.) Pp. 62. With Cha* and Pbka. 

Ooanogmphy-Bed Bsr C. Rd. 148 (1906): 410412. &vier. 
Snr la fame anndidienno do 1. Her Rouge ot recst8nikis. Note de C. Oravier. 

P~Y* BhO(lnphy. Tur. 
New Physiaal Oeogmpk By Balph 8. Tarr. New York: tho Maomillan &I.: 
London: Maomillan & do., 1905. Sire 7 i  x 5). p xvi. and 458. M a p  and 
IIIu~lmUotu. Prios 4 r  6d. net. Preaanbd bp the ~&~isn.  

klmology. J. Cdl. of Babnas, TLikfi #) (1005) : Artiole D (pp. 18). K~uakabs. 
Modulru of Ebtioity of Rwgr and some Inferen- relating to Behmology. By 
8. Kuaakabe. With Pldiu. 

B-ogy. Tarrutrial MagnetOm 10 (1905): 81-96,177-189. w . 
Reoordr of Seiamognaphr in North America and the Hawaiian Inlands. By H. F. 
Beid. 

~ ~ F O F P ~ .  M.0. (k8. Mtinehen 1 (1905): 855-870. b p e r t .  
Der hentige stand der soogeographieohen Forrchung. Von Dr. K. Lampert. 

oog .  y-Bird Xigrmtiona. 
Z"% bRP x w r .  

A K. Lso9dd.-Cowlin. Ikutaah. A. N d u r f o r d w  84 (1905) : 809409. . . 
Wettarlagen nnd' Vogelzug. Die ~otkeh1ohen:wandcrungen on der deutsohon 
OstoeakLte und iiber den ernminohen Kontinent. Von Prof. Ernrt Hiibner. 
WUh Dlagrann. 

ARTEBOPOQEOOBAPHI UD m m B r a u  B ~ B I P H I .  
Oolonisr. Ilup.n. 

Die bmtoriale Entwicklnng der Europ"eheu Kolonien. Von Prof. Dr. Alexander 
Sn n. Qotha: Jurtm Perthoe, 1906. Bize 11 x 7). pp. xi i  end 844. dfap,. PX 1 2 r  Prewnted the Author. [To be reviewed.] 

Oommsrokl Ooography. Halls. 
Die Weltwirbohaft. Ein Jahr- und kebuoh .  Heraumgegebell von E. von IFelle. 
1. Jahrgang, 1906; 1. Teil. Internationale Uebemichten. Leipzig uod Berlin: 
B. G.  Teubner, 1906. Bize 11) x 7i, pp. vui. and 366. P* &n. ~rsrsnw by 
the PubZkher. [To be reviewed.] 

lboiology. Wton  and othm. 
hciologiosl Papen. Volume S. By Frenois Qalbn, P. Qedden, M. E. Sndler, 
E. Woatermarok, H. Hiiffding, J. H. B r i d p ,  and J. 0. Btnart-(tlennie. London: 
Isomillan & Co., 1906. She 1 4  x 7, pp. xiv. end 312. Prim lor  6d PrsMnlad 
by Ihs 800iologIaal so&#. 
Prof. Qedder contin- his dimmion on the loienwo rtndy of tho city, commenced 

in roL 1. 



BIOQBAPW. 
lrordamki111& . ddo R Ra Fa#,ica 81 (190B)CAppendixl: pp. 29. Ramnay. 

?dinnert.l 3fver profenom friherre Adolf E d k  Nordenekiiild, hallet rid Fhka 
VetenrLspBOcietetenr Breh8gtid den 29 April 1902 af Wilhelm Ramuy. With 
Porlcait. 

Piehter. M.Q. @a. Milnoken 1 (1905): 371-394 Otlntber. 
Eduud Biohbr. Von Siegmnnd Gilnther. With Portraft 

P i a h t h ~ b .  -- 
CIedPohtnLfeier der Qenellrcheft M, Erdkunde zo Berlin fOr Ferdinand Freiherr 
v w  Rlohthofen, 29. Oktober 1905. Siwr 104 x 7, pp. 26. Pmtrait. 

llurturm. d'qa. 
B.&Q. % 1 (1905) : 5-20,70-78,114-120, 1s-143,165-171,845-250, 

277-282,909-314,357-360,404-413.421-443. 
Alpmar c e r h  insditer do viamode de ~an&m, oom u r n  introdnqiio e n o b .  
Por Viwnte Almeids dlEge. 

QBXBEAL. 
Edno8ti0d. 0. dwigor 0 (1905) : 267-272. AnL.1. 

Drei Jabre Erdkunde in den Oberkhen  einer Oberrealaohale. Von Dr. Otto 
A r h l .  

Ed~.tio~L (7. Anxdger 0 (1905) : 272-875. Tinohor. 
Beformbertrebongen 'h inaaiirirchen Erdknndennterricht. Von Heinrich Fimher. 

Edno8tid & h l  World 7 (1905) : 408-41 2. Ongm sad Bmfth. 
h in Beoondary Soboolr. ~ e ~ u l e t i o n r  of the Board of-~ducetion. I. 

g y z t  i. A. Gregory. 11. By T. Alford Smith. 
M ~ ~ l - 1 C l p 8 .  J. o i  O. 4 (1905) : 378-377. W e .  

A Model Serier of Baw Mspl. By J. Paul Qoode. With Diagram. 
On a rerim of outline m a p  by Lient.-Col. Staggemeier of Copenhagen. 

~ P P ~ J -  J. of 0. 4 (1905) : 386-896. Baber. 
The Smpe of Geography. By Zonia Baber. 
m OdOdm. O&bw 60 (1906) : 77-82. ' 8hg.r. 

Der Strnd der geographuohen Erfonohmg der deutachen 80hutzgebiete. Van 
H. Singer. 

NEW MAPS. 
By B. A. -WE, Map C)urmlor, B.O.B. 

fVBOPk 
mna andW.lw ordnmoo 8lur.y. 

&XAXQ. S w m  or MXQLAXD MD W A L B B : - ~ B B ~  nblirhed by the Dimtor- 
of the ordmmoe S-y, ~Ontlwznpton, h r n  I& 1 to 31,1908. 

1-iash (third edition) :- 
In outlim, 203,225,288. lr. d ( e n r e d ) .  
Printed in colourn, folded in cover or s t  in eheek (258 snd put of 259). Prim, 
nlyr, lr a; mw0Isd on Unm, %. e a A  

-inoh--Connty M.ape--(flrat reviaion) :- 
BrwhosLuhtrs, 37 ns .  aumuthonahtro, 48 a.r. Devonrhin, (la a.w. and 8.w.X 86 
E.W., 43 ~.m.,47 n.s.,56~.w., 66 R.W., n.a, r.w., 67 N.w., 68 r.w., s..., 79 rr, (83 8.8. 
and 95 a.r.), 99 x.s., (103 n.w. and B.w.). Ibolnnhiro, 77 n.w., 109 n.w., 136 as., 
141 H.w., n.m., e.r., 142 e.r, 147 ex., 146 x.1, r.w., 154 X.W. Xorfolk, 59 r.w., 69 
an., 77 n.w, 96 N.w., 98 x.w., 99 N.w., a.a, 100 N.w., 8.w. Ildfolk, 4 a,&, 8 u.w., 
9 a.w., s r ,  10 n.w., a.m., e.w., 18 a..., 19 n.m. Wuaiokrhin, I aw., 26 a,.., 34 
8.w, 87 N.r, rm. Yorkahin (&ot Beviaion of 1891 survey), 299 n.w. la. d. 

Bbinoh- h n t y  Map (flrot revirion) :- 
d u d i p ~ h k o ,  XXIX. 16; XXXVII. 4, 8, 12; XXXVIXL 5, 9;  XLIV. 3, 4. 
Sr ad. XXXVII. 11; XXXVILI. 14. lr. Bd. each. Olmruthenmhim, XI1 . 
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8.4; XIII. 8,14; XXII. 8, 14,15, 16; XXIII. 18, 14,15,16; XXIV. 18,14,15, 
16; XXV. 13,14,15,16; XXVI. 18.14, 16; XXVII. 13,14; XXX. 2,3,4, $6, 
7, 8, 9, 10, 11, 12 ; XXXL. 5 ; XXXIL 8 ; XXXIV. 8, 4, 5.6; XXXV. 1, 2, 5. 
Dwonrhln, XXXIX. 3, 5,6,7,9,10,18,14,15; XL. 1,s. 9, 13, 14, 15, 16; LI. 8, 
&4,6,7,8,10,14,15,16; LII.9; LXIU. 1,3, 5, 11, 12, 13.16; LXIV. 1, 5, 9, 
18; LXXV. 1, 2. 8. 4, 5. 6, 7, 8, lo, 11, 12, 13, 15, 16; LXXVI. 1, 5, 9, 18; 
LXXXVIIL 1,5,9,18; CXXXILI. 2,3,6,9,10,15; OXXXVI. 2.4; OXXXVII. 
1, (2 and 8). 5,610. linoolrrshiro, L. 8.12 ; LIX. 4 ; LX. 8,15; LXII. 1, 4,8, 
12, 18, 16; LXIII. 1, 2, 8, 4, 6,7, 8, 9, 10, 11, 12, 13, 15, 16; LXIV. 5, 10, 11, 14; 
LXXVI. 1,2,3,5,7,0,10,11, IS, 14,15,16; 190rfolk. IV. 11.16; IX. 4.12; X. 3, 
5 7 -  XVII.12; XVIII.1,3,5,6,14; XXVL4,12,16: XXVU.1,2,3,5,6,7.9, 
16, il, 18,14,15; XXXVII. 4,8,12,16; XLIX. 4,8,18,16; LXL 3 ;  LXVI. 8, 
7, 9,10.11,13,14,15 ; LXXII. 8.12; LXXIII. 1,5. 10, 14, 15; LXXVIIL 1,2, 3, 
7;  LXXX. 5. Bdfolk, 11.1, 2, 8, 7 ;  Yorkrhin (Firmt Bevirion of 1891 Survey), 
(MLX. 16; OOLXIV. 15; CULXVI. 10, 18; OCLXXVII. -8; OCLXXVIII. 6, 
7, 10, 11,14,15. &.each. 
(1, Btonjord, London Agent.) 

England and Waler. Brologicrl I(Wq. 
Msp of the Br i tU hlanda. Somle 25 miles to 1 inch. PrScq adwrsd, L.; un- 
coloursd, 18. 

Thir map will be h u e d  to edumtional anthoritia, univdtier,  and mhoolr at 
rednoed prioer-la. per copy oolonred, and 6d. nnoolonred, provided not leu than 
20 wpier of either are taken at one time. 

Appliostionn for m a p  at the rednoed pricer muat be made direct to the Ordnmoe 
Swvey, Soothampton. 

(E. StunJord, W o n  A p t . ) *  

-. B.lun. 
Vemuoh einer Karte der mlten Handelmtramen in Deutrahland. Von F. Beuen. 
Soale 1 : 1,500,000 or 1 boh to 23'6 stat. miler. 2 leeta. Petsrnwrnnr M W u  
Jahrgnng lW6. Tafel6. Uothm : J m t m  Perthen, 1006. P r d  by Uls P ~ I Z ~ :  
'l'hir map aooompanier the author's paper in the lKamh number of Psterusannr 

M&Mungm upon the history of the old Qerman trade router. I t  ia an outline-map 
only, on a fairly luge  rcale, meaonring 31 x 88 inohan, and rhows the early trade 
router in red. There h e r  are distingnbhed, M to their oharaoter and import.nw, by 
the r p b o l  by whioh they lue mprarented. 
BIudr Pmoker. 

Die Eirenkhnen der enrop5;hhen Bmland mit Theilen der angrenxenden 
Kinder nod Kleiu-Menr. Nen krbe i te t  von Dr. & Peucker. Bale 1 : 6,336,000 
or 1 inoh b 100 rtat. mUea Vienna : Artaria & Cb., 1906. Prim 1.M)m. Pnwnted 
ly the PuMkhsr. 
A new edition of s umhl  little railway map of Rmia,  tinted in oaloum In the 

nwth-ed and amth-esst cornen of the map an a l p h s k t L  index to the r u i o m  
railway linea ir given, whioh will be aeefnl for referenoe. 
Turkey. TopogX8phisrrl Ikstion, Bmrrrl w. 

Ma of Turkey. Bale 1 : 250,000 or 1 inoh to 8'9 rtat. mil-. Uheet: Ckmtanti- 
nop!e. London: Topographical aeotlon. Qeneml Staff, War OiBoa, 1906. Prba 
Zr 6d. P d  by the Direotor of M i l i t a q  operatimu. 
The m a  inoluded in thin rheet extenda from 1st. 40° 85' N. to 41° 25' N., and from 

long. 27O 40' E. to 29" 20' E. Constantinople and the Bosphorus thm appear on the 
-tern side of the uheet. Land relief ir shown by approximate oonbnm in brown, at 
100 feet intervals ; water, including river and sea nun-, in blue ; foreat uear, green ; 
and the reat of the rm is in b h k .  The general effect in very rstisfactory. It ir 
intended that the map A o d d  eventually inolude the whole of Turkey, but thin will 
take oomidemble time. 

A U  
Palo~tina Xmldnder. 

Btanford'r new orographioal map of Palertine. Compiled under the direotion of 
H. J. W n d e r ,  M.A. Sosle 1 : 258,440 or 1 inoh to 4 rtat. mil-. London : 
Edward Stanford, 1906. Price lBr. Prsrsnbd by the Pdiubar. 
Thir forms one of the oeriee of orographically wloured wall mape, prepared 

under the rnperlntendence of Mr. H. J. Muokinder, and now being published by 

- ... . .  
: ,:;'-, : : . *.* .. 



Mr. E Stanford. Numemum mruwr of infarm~tion haw been U e n  adrantsge of 
in the p v t i o n  of this ma&, wpeaially the s m e y r  of the Paleatine Exploration 
Fund. I t  in ret i r f~tory to d that land elevation is shown by white d tintr 
of brown only, instead of en and brown u is frequently the a m ,  although in the 
Dead r a  depreuion it  h.l%&n found n-ry to employ another tint, and a neutral 
tint hm been mleoted for this, ar green m euily mggertr vegetation. Aa in the 
premioua mmpr of the reriea, the namer are printed in an almcwt trenrpmrent grey, 
-hiah enables a ?sir number to be inrerted without interiering with the grmphio 
appemrmnce of the map. The de th of the rea in indioated by tintr of blue. Old 
Tatrment, New Terbment, olAl, and modern p b n a m e a  are distinguished by 
tbe iltyle in whioh they are printed. 
&ah-. Topogmphiod Lotion, Qmeral Btd .  

Proriuoe of Sra-Oh'uan (Enatern al~eet). (PmvLional h u e  without hilla) (lorn- 
piled in the T o p  phial Seotion, General StafF. Scale 1 : 1,000.000 or 1 inoh to 
1 5 8  stat. miler. Eden : Topgraphid Seotion,General Staff, War O h ,  1906. 
PAY 2r. 6d. P W d  by ths Din& of MUitaty Opations. 
Although only a pviaionml h u e ,  without hills, thin beet  contains a large amount 

of information, and no pains hmve been rpared to render it  as oompleb u the soale w i l l  
admit. A referenoe to the list at the foot of the sheet shorn that no lean than twenty- 
eight different authoritier and muroes of information hiwe been utilised in oompiling 
the nheet. Special attention hm been paid to the nomenoletwe, and an explanation 
of the arual terminations is given. The sheet ia printed in ooloars, and extends from 
kt. 28O N. to 850 N., and from long. 103O E. to I l l 0  E. 

UmCL 
UriLm  toga^^ Iketian, eanrrrlUt.4. 

Map of Afrios. Oom Iled in the To phioml Seotion, Qeneral Btcrdl . Soale 
1 : 1 000 000 or 1 inti to 15.8 atat. x. Sheet 84, Nouvelle hvem.  Topo- 

p~ Beation, General S M ,  War OtBoe, 1006. Prlas 2r. Prarsnisd by ths 
%wtiu of M i i l q  O p s r a t h .  

A f r h  Bannkrger. 
JShrliohe Begenmerigen anf dem Fertlande von Afrika Gezeiohnet von Georg 
Fraanberger. Scale 1 : 24000,000 or 1 inoh to W 5  stat. miler. Pebravlnru 
Mdtitbllu en, Jahrgang 1906, Tdel 7. Gotha: J u t a r  Perther, 1908. Ptwmtul 
by ths ~ 3 l k h .  
In the preparation of this moat nmlol eneral rainfall map of ARios, the author 

h u  conwlted the beat available mwoes of information. Theae he refem to in his 
paper, Btudien fiber die jithrliohen Niedenol~lagmmengen der afrikanisohen Konti- 
nenb," whioh the map acoompnien, and whioh giver s vsluable -of ow present 
knowledge of the mbjeot. The geographionl basis of the map is the map in Stieler'il 
Hand Atlsr, and upon this the annual rainfall la indionted by twelve different tintr. 
Statitma where mtud  meunrementm are made are indicated, and insetr on enlarged 
d e o  are given of the Kamermr and Emt Afrioa In men arb of the continent 
u yet little e-t inforution exiatr for ooutmoting a olt!is kind, but the rapid 
o ~ ~ ~ i n g  up of the continent renden it now poaaible to arnve at  a muoh better general 
ea than WM ever powible before. 

kInt Survey Department, Cairo. 
Map of Egypt. Scale 1 : 50,000 or 1.3 inoh b~ s rtat. mile. Bheeta: e.r., Nw. L-n., 
IL-I., n.-n., m.-]I., mv.-VI. and vn., xxm-vm. Osiro : Survey Department, 1906. 
PrerstJsd by I& Dirtdor-@metal, Huruq Department, M v o .  

AIEBICA. 
amads. Dept. of the Interior, Ottrwa. 

Sectional map of Canada. k a l e  1 : 190,080 or 1 inoh to 3 r W  m i l a  Sheet 24, 
Lake of the Woods, revised to March 24, 1906. Ottawa: De ent of the 
Interior, To gnphioal Surveys Branoh, 1906. P - d  bu tha e l a n  &part- ~ * , ~ ~ - .  

QDWAL 
warld. Stidor. 

Nermtan, ron Grnnd aar neubearbeiteten nnd neu enen Autlage von Stielen 
Hand-Atlar. 100 Karten a d  200 Seiten mit 162 e a r t e n  in H u p h t i o h  u d  
einem a1 habetinohen Verzeiohnis aller im A t h  vorkommenden Namen (unpfbbr 
840,000 kaman enthaltend) herausgegeben von Jutum Perther' Qeographwhen 



Anrblt in Qothta. Lieferung 1. Goths: Jnatue Perthen, 1006. Prlas 80 pf. 
part. 

Although leu thsn a y e u  hlu psred shoe the oompletion of the lut edition of 
Stieler'r Hand-Atlaq a new edition h~ M y  been oommend. Thin ir a 01- 
indimtion that the 8 t h  ir, u i t  demrrea to be, atill extreme1 populu, and that the 
p tna  that bare been taken to maintain for it  a high st.n&wd of eroellence end 
mlbbility i n  apprd ted .  In the geographid world obmngecl are continually toldug 
pl-alteratiw in boondnry-liner, new and more exeot aurveyr, polar explomtionr. 
mud other evento, ere constantly rendering map revinion and correatioa neceupl.J, and 
reoently Ulb her perhap been more t h  ever the owe. The Bnrrdapanerre war and 
new bonndary ewveye in Mca and elsewhere have a M y  ut mme of the sheah of 
this atlea oat of date. Them in no dtention in the enenf appe-oe of the mapa 
in this edition, but they are all being cuefully r e r i a  and w-ted. The h t  put, 
which her jmt a peared, contains-Sheeta : 16,Ostalpen (Alpenliinder, iietliobe.8 Blatt), 
1 : 925,000, by 8 Shemr and H. Hsbenicht : 42, Hid-Skandinavien, 1 : 2,500,00! by 
(3. Sherrer; 72, Afrike, 1 :750,000; 4, Kongo, Dentrch-Chtafrika, eto., by C. Banoh. 
In addition to them, the pert oonteine the flret seotion of the slphabetical index. 

Upon rhmt 72 the oorreoted position of Lake Albert Edwud ir ven, together 
with the newly delimited boundary-line between Uganda and Qermn f?&t A f d a  

AdmimlQ Ohutr. Hydrogtrphio D ~ ~ n t ,  M m M Q .  
Ch& snd P h  published by the Hydro hi0 Department, Admirmlty, during 
Mmroh and April, 1906. P-tad by the ~ r o g m P k s r ,  dddrdty. 
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PHmBAPE& 
Britid Lart U o a .  Woodhoure. 

Thirteen photograplu of the Tam river, Britbh Eaat Africa, taken by Alfred 
Woodhouse, Eiq. P m b d  by T. W. Barber, fig. 
An intererrting let of photographs taken by Mr. Alfred Woodhouw during hir 

eurveying expedition up the Tana river h t  year, In addition to the photogra hs, 
Mr. W o o d h m ~  hee presented the Society with a traoing of the large-loale o$t 
whiah he and Mr. T. W. Barber, who amompied  him, made, and whioh given a 
wnriderable amount of detailed information wnoerning the course of the river. The 
photogra he are well taken, and give a good idea of the noenery of thin part of h t  
Afrioa. h o n e  of native tgper are rpeoially interesting. 

(1) Mouth of the Olsi and Tana at Ki ini ; (2) Launch Mon olicr, ured b the expe 
ditim; (8) Hargatm rapidn; (4) Gnyo, tge chief of tho river flallau. and &nai&de- 

(5) Quyo'n wife and two riatern at Oda Borurnba; (6) A Waboni chief, h b  
mo er, and two vill bellen ; (7) Camp at Gurura ; (8) View of the Tana, 800 milea ca"x; 
fmm the coat ;  (9) %ti: (10) Launch Mongdia, moored at junction of Tana river 
and Beleeo oanal; (11) Hameye, a Pokomo village; (12) The ohief of Muumbini; 
(13) The old Tana bed, now nearly tllled up, since the cutting of the Belew anal .  

Oambia. Viner. 
Photo ph of Kin Mwua Melee, ohief of McOerthy Island, Gambia, with his 
ohief &man ant exeoutioner, taken by C. C. Viner, Esq. I'recented by C. C. 
vine?, Eaq. 

ma.-It would sdd to the value of the deotion of Photo. 
mphm whioh h~ been estsblinhed in the Map Boom, if all the Fellown 
of the Booiety who have taken photogrsphn during their tram4 would 
fbrwmd oopier of them to the BTap olvetor, by whom they wlll k 
aoknowkK4red. Bhoald the &nor haw pnrobumd the photoJFap4 it 
wlllbeumfd br drenoe if the nunoof thephotugraphermdhL 
rddr#..nd- 
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TRAVELS ON THE BOUNDARIES OF BOLIVIA AND PERU.. 
By Baron EBLAND NORDENBEIOLD. 

TEE travels in &nth Amerioa, the aroha301ogioal and ethnographioel 
rsrults of whioh I am about to deeoribe, were undertaken by Dr. Nils 
Holmgren (a zoologist) and myeelf during 1904 and the early part of 
1905. In  the start of the expedition Mr. D. de Bildt, one of our generous 
patrons, elm took part. The field of our reaearohes was the Pernvian- 
Bolivian plateau, previonsly vieited by many investigators, lying north, 
amtb, and e~st of Lake Titiocrar, and, above all, the emtern slopes of the 
Andm in the direotion of the primeval forests between Rio Ydre de 
Dim and Rio Beni, i s .  the provinoe of Canpolioen in Bolivia, at  this spot 
known by Evans's t investigetione, and the Peruvian provinoes of Sandia 
and Carrveya, where reaeamhee were firat oarried on soienti0oally by Sir 
Clernenb Markham.$ Among other mientiate who have vioited this 
part of the boundary between Peru and Bolivia previowly to oar doing 
eo, let me firat of a11 mention RaimondiS and Bandelier,(l as aleo the 
Bolivian and Peruvian trsvellera, s.g. Pando,Q Stiglioh," Cipriani,.' eto. 

Bead s t  the Royal Geographical Society, February 26.1906. 
t Evanr, " Expedition to Oaupolican, Bolivia, 1901-1902," the ffmgraphieal Journd, 

vol. SS, 1908. 
3 Yukham, "The Provinae of Carabaya, in Bouthem Peru." the Journal of the 

R.Q.B., mL 01, 1861. Markham, 'A List of the Tribes in the Valley of tho 
A m ,  including those on the Bankr of the Main Stream and of all its Tribntariee.' 
Beamd edition. London : 1895. 

$ Eaimondl, "On the riven San Gaban and Ajapata in the Provinae of Carnbnja, 
Peru," Journal of tho R.O.B., vol. 87,1867. Raimondi. ' El Peru.' Lima: 1874-1880. 

1 Bandelier, "On the Relative Antiquity of Ancient Peruvian Burials," Bull. 
Amr. Mw. Nat Hid . ,  vol. 90. New York : 1904. 

7 Colonel Otorge Earl Ohumh, "Northern ,Bolivia and Preride~t Pando'r New 
Yap." the Gropraphienl Journal, rol. 18,1901. 

** ' Viw del PaciAco a1 Modre de Dim.' Publioacidn de Is jnnta de visa flavialea. 
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Most of them having devoted their energiea to other branohes of mien-, 
previom to our inveetigationa very little had been known of the ethnology 
of the regions in qneation. 

It is but m t d  that on the matern s l o p  of the Andes we e x p  
rienoed the utmost variatione of temperature and soenery, being a t  
timea in the regions of eternal snow, and again in the tropical primeval 
forests, where indimbber treecl are plentiful. Moreover, an the de- 
olivity of the And- is very abrupt towarb the eref, the dbtanoe 
between the mow-line and the foreata where i n d h b b e r  ir obtained, 
or the m a t  mnaitive tropical plants oan be onltivated, is often but 50 
to 60 miles. In  eome valleys i t  ia possible, if monuted on a good steed, 
to plunge through snow on the one day, and on the next to pluck 
papaya or tap the rubber tree. 

The Bolivian-Peruvian platean round Lake Titioaoa is inhabited by 
Aymen, and Qniohna Indians-the former south, mat, and west of thia 
lake ; the latter north thereof. To the w t  of Lake Titioaoa we panaed 
the ulangoage boundary " at Oojata ; west of the lake, i t  waa at  the 
town of Pnno. 

The mountain valleys on the enatern alopee of the Andea have a 
population speaking Quiohua, among whioh, on the fringea of the 
primeval forests ~t of the Bolivian p r o h o e  Canpolioan, pe oame 
roroma some few Apolistaa speaking Lepsohn, Rioa-Riae-speaking Leooa, 
end Tnoana-spdog Y d i a m ~ .  Thew tribes are, however, oornplebly 
losing their own langntagea, whioh are sapel;seded by Quiohna It was 
only with the greateat difioulty that I oonld obtain words and phraaee 
of the hpnohn or Lapa-Lep language, whioh is a t  preaent only 
spoken by elderly peraons, 

Farther eart, towards the interior of the primeval foresta on Tambo- 
pate, a tributary of Rio Madre de Dioe, we met a small Taoanegpding 
tribe, the Tambopeta-GC~arayo, and viaitsd them. Other Indians live 
on the shores of the same river, but, 80 they were very shy, we did not 
muooeed in ooming in fonoh with them. On Eio Inambari the Pano- 
s w n g  Yamiaoa live, ea alm the Tnyoneiri ; th.e last mentioned speak 
a language whioh I oennot plaoe. Between Rio Inambari and Tambo- 
pato there is another very small Pano-apeaking tribe, the Ateahuaoa; 
ooming M I did from the Yamaioa Indiana, I wan the very &st white 
man that viaited them. On Rio Meroapta, probably a tributary of 
Ria Immbari, 'there crre some Indiane speaking Taoana, who call them- 
~ 1 -  A m ;  north-eaat of them the Hnaohipairi Indians are settled. 
The Tnyoneiri, Araaa, and Huachipairi Indiana were not visited by as; 
I have, however, snoceeded in making a colleotion of words from the 
hngnagee of the &st two of these tribes, aa I have oome aaroea 
members of the tribm at  other plaoea. 

The A y m m  and Qniohnaa, i.e. the Indians of the plateau, fells, and 
mountain velleys, are all Christians, being, of oonrse, in many other 
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rerpeab under the intluenae of Spanish oivilieation, though rimul- 
taneounly they have retained many ourtome (either unohanged or 
modified) from the pre-Spanish period, when they exhibited a purely 
Indian oivilieation, whioh was the moet remarkable of any at  that time 
existing in South Amerioa. The Apliates, Leo-, and eome Taoana- 
epeaking Indiana nowadays are not easily dietinguishahle from the 
djaoent Quiohncr Indians, or thoee Q d o h u ~  aotually living with them. 

The Yamiaoa, Gnarsyo, and Ataahuaoe, eta., or those small tribes 
that inhabit the primeval foresta of Rio Inambmri and Rio Tambopate, 
live, or a t  any rote a year or two ago lived, in the Rtone Age almost 
entirely un&oted by the oivilieation of either the Indians of the 
mountsin valleys or that of the whitee. That we wuld find Indians 
oo utterly untouched by oivilieation oloee to the Andes and near 
traotn known einae their early oonqumt, is mlely owing to the difiioulty 
of penetrating the primeval foreeta, M elso that thoee rivera whioh flow 
from the Andes to the primeval foreab in the beginning of their ooune 
through the latter are not navigable. We thue see that the dhtriot I 
viaited is a borderland, not only M reprda nature itself, but rbo with 
respeot to man. 

Without touohing on the more well-knowu plateau, I will divide my 
paper into three parta-firat dealing with the Qniohncr-speaking Indians 
on the eastern r l o p  of the Andes ; then our arohmlogical researohea 
both in the mountain valleys and the primeval foreeta ; and, laetly, the 
mvagen of the primeval foreeta. 

When rtudying the Quiohlu-epeaking Indiana, I speoially devoted 
my attantion to the eoonomio oonditiona under whioh they live, and the 
oastoms they have retained from the period previone to the Spanieh 
invasion. All the Quiohua-speaking Indians on the emtern r l o p  
of the Ander are agrioulturietr. The plants mltivated in the higher 
oolder valleys or in the lower warmer ones are, of oourse, very different, 
In the Corrni valley, for inetanoe, whioh is 3985 metrea (13,074 feet) 
above me-level, varioua kin& of potatoes, ooe (0zalir tuberma), b M  
beens, quinua (CAenOpodiurn puinw) and caBagna (Ohmopodium, oaEagna), 
papa lim (Z7Zlueor tuberoars), and barley are all oultivated. In  the 
Qneara valley, 3460 metree (11,352 feet) above aea-level, beridee all 
them, we met with both maize and a few garden plants. At M o j ~ ,  
1617 m e t m  (5305 feet) above rea-level, the Indians have banan-, 
ooffee, the wgar-cane, yuooa, rice, mani, racaoha (Awacada esculmta), 
h d n m  (Cblocaria srculenta), orangw, lemone, maize, aji, t o m a h ,  coca, 
sweet potatoer, ootton, eto. Naturally eaoh Indian does not oultivate 
all them planto ; the moat indiepenrable are bananas, ooffee, the sugar- 
aane, yuoom, oooa, rioe, and maize. Frequently the Indiana of the 
higher mountain valley8 not only have fields there, hut dm on the 
verge of the great primeval forest dietriot in the erret; for inrtanoe, 
the Indiana of the elevated Chia valley, where only potetoer, om, 

I 2  
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quinua, caiiagua, broad beans, and barley can be oultivated, polMers 
fielde in the vioinity of Rio Sangabm, there anltivating 00% maize, eto. 

The fields are tilled in a very primitive manner. In order to looren 
the eoil, hoee are in ure whioh, though nowadays provided with blades 
of iron, are in shape the name M those fimt made of bronze. The 
fields are seldom manured, whereas a rotation of orope is extensively 
need. Jn the mountain valleys the 0elda lie in neat terreoes ; hrther 
towards the interior, olearings are made in the bamboo thioket or in 
the foreet. In days of yore, when only bronse or stone implements 
were available, thie method of olearing was no eeey matter, M even 
with iron axes a good deal of labour is required to break a 0eld in the 
primeval foreet. These fomts  are a great obstaole to the agrioultrral 
Indian of the fell, ueed M he is to the fell valleys that are so e d l y  
oleared. 

In the higher valleys of the fells the Quiohua-apeeking Indiana are 
cattlekeepere, having alpeoes, llamas, sheep, wwe, small pony-like 
horsee, donkeys, and mules. During the time of the mimiom, aooording 
to Armentiq* the more tropioal grass-grown heights at  Mojos, Patq 
and Santa Cmz, eto., were well snpplied with oattle, but theae golden 
days are long mnoe past. Farther in, towarb the primeval forssta ro 
aattlekeeping oen bo oarried on, M, in spite of the luxuriant vegeta- 
tion, good pasturage is very soeroe, while the animals .re destroyed by 
the ineeots and vampiws. The hot  that the Indians of the fell are 
oattlekeepers is one of the ohief reasone why they do not settle-except 
very oooesionally-farther within the primeval forests. 

Beaides agrioulture and oattle-keeping, the Indiana of the fell earn 
their livelihood by working for the whit-, more espeoially by tapping 
rubber in the primeval forests. A eeoopdary eource of inwme of but 
small imporhoe is washing for gold, this being undertaken by Indians 
at  Juan del Om and at  Rio Inambari in Peru. While i t  ia h e  that in 
the provinoen of Caravaya and Sandia, in P e n ,  a good deal of gold has 
been found-above all, by a North American company working a mine 
between Rio Inamhari cmd Rio Tambopata with mnoh mooem-it ia 
elm a faot that the importenoe of these finds h a  been muoh exaggerated. 
The trade in rubber, should good roads be oonstruoted, may prove of 
vest importance ; the days of oinohona are now peat. 

The Indians of the fell6 import very few neoeeearies from outaide their 
own domain; eome pottery and bronze pine from the Indians of the 
platean, wloum and a few implement8 from the whitee, that ie all. 
They might live very happily if they were not addicted to certain 
vim, ohiefly insobriety, and were not oppmsed by many white paraeitea 
living a t  their expense. By the aid of 0re-water " these oheat the 
Indians of the prodnot of their agrioulture and oettle-keeping, and by 

Armentie, 'Relncibn Hiatorics de la8 midoner Franoimcanao de Apolobmba! 
Le Pas : 1908. 
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means of strong drink they lure the Indians to the i n d h b b e r  barreoh 
for the purpose of tapping rubber. The moat nanal method is giving 
the Indians the intoxiant, either on oredit, or during some great dance 
to lend them money with whioh to buy the wretohed stuff. When the 
festivity and intoxioation are peat, the Indians oannot pay their debt, 
running M i t  doe8 at  a high rate of interest, but are foroed to enter 
some indiarnbber barraob. Once they are there, by various trioks it 
is ananged that the Indians remain in debt to their meeter. 

The Qovernmenta of Peru end Bolivia, being now reoruited from , 

patriotio men who ere deeply interested in the fatnre of them distriota, 
d y  ought to interfere and proteot the Indian from both " fire-water " 
and the oppreaoion of the white man. They would then, on the Andes, 
call into being a heppy population of intelligent, industrious small 
farmem of the ohaste Qniohua race, for what I have just expreaeed 
applies oertainly not only to the small and limited dietriot I vieited, bat 
alno to large portiona of the Andes. 

In direot opposition to the Indians of the primeval forest, the fell, 
Indiana show great powibilities of development. Both Peru and Bolivia 
would in this manner eolve the question of immigration far better 
than by importing Chineae, and the inferior elements among European 
emigrants. 

The Qaiohnee still practiae several onetome whioh remain, more or 
or lsee modified, from the pre-Spanish period. Among them we must 
reckon their danoea, whioh are always performed in oonneotion with 
religions, i.e. Roman Catholio festivals. Among other festivda I have 
witnessed, there ie the festival of the Cross (La fiesta de la Crnz). The 
orosees on the heighta and in or near ohurohes were hung with flowers, 
and in the huts orosaea deoked with flowers were set up. I n  some huta 
I saw two oroeeea, one larger than the other, representing a male and 
female oroao. Among the very peouliar oustoma a t  this festivity, let 
me mention two paper lanterns whioh were taken to the oroee by night, 
the one shaped l i e  the sun, the other in form like the moon. The mn 
is oerried by a man, the moon by a women. As we know, the Inow 
wonshipped the sun and moon, the ann being the male, the moon the 
female divinity. I t  is only the men who take any part in thia danoe, 
ea in  moat purely Indian danoes. In  Peleohnoo the danoera at  the 
Eeeter festivities had large feather ornaments in the form of suns 
on their heads (Fig. 1). At these dances both fire-water " and ohioha 
(ale made from maise) are drunk to excess. 

Even now the dead Christian Qniohna Indian takee with him his 
worldly p d o n s  when departing to another sphere. This is eooom- 
pliehed by there first being a regular drinking-bout for a full week 
after a death, and then the things deemed neoeeaary for the deoead'e 
fatare state, sg. tools, food, olothea, and, ae 'a matter of ooum, 
"fire-water," are taken to an open plaoe, where they are all burnt. 
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Preenmably the Indians imagine they snooeed in freeing the mule 
of thew objeota by this means, ao that they oan Mwompany their 
meeter. In  Peleohna, them eaarificee were offered by night outaide the 
oonseorated ohnrohyard where the dead Indian (man or womn) had 
been buried. The oorpeee themaelvea are never burnt. 

Should the Qaiohna Indian build a new hat, he bnriea the fatus 
of a llama, (XK#L, tin fignree, etc., underneath it. This is to b h g  
luok. According to Bandelier,* during the pre-Spnieh period, the 

1-Q. 1.---QuICWA IHDIANB DAXCIflQ AT TEE E A B m  FEBTIVITIEB WITH LABGE 
F E A m  OW- LR !fEE BOBlI OF BUHB OH THEIB HEADB. 

natives on the Peruvian ooeet, when building pal- or similar build- 
i n g ~ ,  gave their walle a core formed of objeate, some of whioh were of 
metal. The moat valuable treasures found in Peru are a i d  to have 
been obtained from anoh ooree. The above-mentioned onstom of bury- 
ing objeota when erwting hub  is apparently a survival of this uesge. 

- 
Frederick Webb Hodge, Baudelide Bcamrchea in Ped aud Bolivia," d d m n  

drthropologbt, 1897. 
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I f  the Quiohua Indien ereota a mill in order to grind the sugar- 
oang under the oentral poet he buries the foetua of a &ma, laden with 
small jare of wine, fire-water, and ohioha Should the Quiohaa Indian 
deeire a drought, he taken the oranium out of a modern, i.e. Ohriatian 
Indian, grave, and eeta it on a pole. Sometimee the skull is again 
buried, but very often it b allowed to moulder above ground. Thie 
peouliu oartom may perhape -plain the headleee graven deeoribed by 
Ten Kate,* M found among the eo-oalled Calohaquiea of Argentina. 
The Qaiohuaa have very peouliar ideas oonoerning diseeees. Should 
they wbh a oertain individaal to fall ill, they plaoe a small quantity 
of that pemn'e hair, or something similar, in an anoient grave. 
Moreover, on all poeeible oooeaions the Indians offer up oooa and ih- 
water; on many oooaaions when searohing for arohseologid remaim 
for me. 

The Quiohne-speaking Indiana enat of the Andes have very few objeotn 
of their own manufeoture whioh poseess any intereet of importanoe. 
On the plateau yon beoome aooustomed to see stn& where viaoauhae, 
birdr, and Ilamee, eta., predominate as ornaments, but eaat of the Andes 
moh staff is rare. The high oape they wear (Fig. 2) are, howevem, of 
a certain intereet, aa their ornaments generally are different in the 
varioua valleyu. In  the Queara valley yon find llamas on the oape; 
while plants ornament on those of the Quiaoa valley. Them latter 
ornaments have a oertain oonneotion with a passion that these Indiana 
have for flowers, sinoe in thii valley, both men and women deaorate 
themselves with flowere., and have regular gardene oontaining pelar- 
goniuma, ohrysanthemums, tulip, eta. In the Corani valley the Indiana 
adorn themselves with wild flowers. 

Let me now touoh on my arohseologid exoavationn on the eaatern 
dopee of the Andes. In  the higher fell valleys at  present inhabited by 
Indians epeeking Qniohua, I have exoavated many sepalohm, d e d  
Chalpan, and eepulohral gro tha ,  oolleoting the objeota and aeletonn I 
found therein, wefully keeping the oontenta of eaoh separate from 
every other find. Moreover, I have puraheeed varioua artioles of hronee 
and stone, whioh the Indians now living in the fell valleys have found 
when breaking ground, eta. Some rook oarvingn and saulpture on stone 
have been photographed by me. Old dwelling-pleoes hare been d i e  
oovered by me in the primeval forest a t  Butaro (670 metres, 2193 feet), 
where pottery and stone implements were found totally unlike thone 
of the fell vallep. 

The t y p  of graves found east of the Andee are ohdpaa end eepulohral 
grottoer. Moreover, the former are ohiefly met within that distriot of 
the Andean plateau inhabited by Aymaraa, and for many weeons are 

Ten Kate, Anthropologie dm moienr hnbitantr de la region Calchnquiq" drab 
dd MYIIO da La Plah, 1896. 
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d b e d  to their anomtore. Aa Middendorf,. by studying the names of 
plaoee, having proved that thee.e Indiana were formerly far more widely 
spread than now, it is believed that thoee eepdohrea met with in the 
Qniohua-epeaking diatriotn are also derived from the A p m s ~ .  If 
this is oorreot, the valleys of the fell in question must formerly hare 
had an Aymare population whioh haa been ousted by Quiohue, or, what 

is far more probable, has adopted the Quiohua language. By the way, 
let me obeerve that, ae the study of the nomenolature of pleoes ia in them 
p r t e  M) very important, i t  is a great mistake to do M did the Frenoh 
expedition to Bolivia under de Cdqui Montfort,t when on their map 
they d the well-known ialanda of Lake Titi- hy the namerr of 
Frenoh diaooverem, inetaad of retaining the Indian names thereof. 

Middendorf, ' Die EinheLmiwhen Spraohen Perm,' Bd. V. Leiprig: 1891. 
t De Ordqni Montfort and S6116ohal do la Qrsnge, "Rapport snr nne lionion 

mientiflqne en AmCiqne du Snd." Nouvellen Amhivw den Mianions wienti8qnes, 
Tome 19. Part : 1904. 



C h u l p  or sepulohral grottoes, or both of them, have been found by 
me in all the higher valleye of the fells visited by our expedition. 
Them is no eeeential differenoe between ohulpes and sepulohral grottoen, 
a natural grotto having often been need as a wall or roof for a eepulchre. 
In Peleohuoo valley, where it is eaey to obtain large slates, very beautiful 
stone sepulchres (Fig. 3) have been made thereof. In  some valleys 
where natural grottoee are numeroue, theee are used ae burial-plaoes. 

ma. PELMHUOO VISICEY. 

In the Qnieoe valley there is a peouliar kind of eepulobre, aonsist- 
ing of a messive pillar above a small eepulohral ohamber. L y  of 
the ohulpas are oonetruoted like regular miniature houses, being pro- 
vided with a door (Fig. 4). Them belong to a type often seen repre- 
mnted in travels on the plateau. The door is not direoted toward8 any 
npeoial point of the compaes aa a general mle. Some of the gravee 
in the Ollaohea valley are oonetrncted on suoh inaooeesible spota on the 
mountain that i t  ia quite perilous to tecroh them. Several graven are of 
maaonry. On eome in the Olleohee valley, there are traoee of their 
having been painted red. 
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Neither ohulpaa, aepulohral grottoes, nor atone or bronze implementa 
ere here found weet or eaet of the higheet ohain of the Andes, above the 
preeent limit of oultivation. Not onoe have I mede a single observation 
pointing at thin limit being higher or lower than at  present, so long 
them distrioto have been inhabited by man. The settled population, 
~noetly speaking Qdohua, and exolmively devoted to oattle-keeping, 
now inhabiting the extenmive plains round Cojata, h u s a n i ,  eto., 
lying west of the highest ohain of the Andes, and above the limit of 
oultivation, heve settled there in a period later than the time when 
sepulchres were ereoted, or bronze implements were in we. On the 
lower parte of the plateau, on the oontrary, the Indians live both by 
oattle-keeping and agriuulture. East of the Cordillera Real, in the 
higher valleys of the fell, the poembilities of human subistenoe are 
about the aame ee on the plateau. On the verge of the primeval 
foreete, aa I have previously o b e d ,  f u  more tropioal plante oan be 
oultivated than anywhere on the plateen. 

Penetrating deeper down into the valleyr to the eeat, farther into the 
primeval forests, we find, ae I have before etated, that i t  ie no longer 
poaaible to oarry on oattle-keeping, above all, to keep llama, the oul- 
tnred planta that can be grown being different to those that oan be 
oultivated in the higher valleys of the fell, or on the plateau. I t  will 
also be fonnd that you never meet with ohulpaa or aepnlobral grottim 
(at any rate, not in thorn valleye I visited), and very rarely oome 
aoross objecta of bronze or pottery typioal of the valleys of the fell or 
the plateau ferther towarda the interior of the primeval foreate, exoept 
in those plaoea where peatarage for llamae haa existed in the vioinity, 
and i t  has been paseible to oultivate those plants eo oheraoteristio of 
the p l a h .  

On the aooompanyiug map the ohulpa limit to the east in that 
dhtriot visited by me is marked. I t  p d s  earnewhat further up 
the Andes than the limit of the preaent expansion of the Qdohm- 
speaking Indiana. The diftloulty of breaking ground with the primi- 
tive implementa they poeeeee, the dread of fever and of the aavage 
Indiana of the primeval foreate, have oontributed to the faot that the 
Indiana of the fell (whioh otherwise preaent eo greet a power of 
expansion) have not spreed towarda the interior of the exoeedingly 
fertile diatriota of the primeval foresta; but the ohief reason haa 
probably been their not having paturage for their llamas, and their not 
baing able to oultivate the same plante they were aoouetomed to on 
the fells. 

In the primeval foreats eeat of C u m  the Indians of the fell (with 
the exoeption of eome military expeditions of the Inoee) heve not 
spread. There, aooording to Squier,* the fortreaaes of Panoartambo, 

Bqnier, ' Peru.' New York : 1877. 
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Piuo, and Ollantaytambo determine the eaetern boundary of the Inoa 
mle. Their territory did not extend further than GO milea east of their 
ospital, Chzoo, and yet they, or, a t  any rete, their aultural influenoe, 
predominated from Argentina to Eqdor .  Squier oolrsidem that the 
vast primeval foreate and the mvagee hindered the Inw in their peeeege 
esrrtwde. 

Moat of the ohulpaa and sepulohral grottoes had been plundered 
previoae to their being diaoovered by me. I n  the valleye of Peleohuco 
and Querru, however, Mr. and Mrs. Bandelier exoavated several 

Ta.cona 10 Jh..rrru ~h r.ut.. .r 
B A ~ O N  C ~ L I N D  NORDLN~~ IOLDS 

L I P C D I T I O M  I N  

BOLIVIA AND PERU 

graves, thue preserving a good deal of material from deetmotian. Most 
Quiohuas of the preeent day were not muoh inolined to show me where 
the graven were, but made no attempt to hinder me from digging. I n  the 
Queara valley they believed that I took the skeletons in order to bring 
them to life in my own oountry, where they would either be employed 
an workmen-the people of my own land being weak and lazy-or 
would be whipped till they dimovered where the Inma had their gold- 
minea. It is very pardonable for the Indieno to think that gold alwaye 
sttreats the white man. 

Only in a few of the graven did 1 find one eingle skeleton ; most of 
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them oontained a quantity. I n  one sepulohral grotto I found do88 
upon two hundred, and iu one ohalpa sixteen. Those ekeletone that I 
found entire, and that I feel oonvinoed have never been diatnrbed, 
were always in a sitting poeture. All the deed have been plsoed in 
the eepulahral ohambers, not merely buried in the grave. 

The ohief finds of the gravea are b r o w  pins--so.oalled t o p .  
They are adorned with llama heade, or have heads in the form of leavea, 
a t  times also flowers (?), or still more often eimply a flat dim. Topom em 

FIO. 4.--CHVLPA QUIACA VALLEY. 

uaed by the Quiohua women of the preaent day to fasten the &awl 
they wear over their shoulders. The modern topos are invariably 
more pointed than thoee of anoient days. The cloths of whioh remainn 
am found in the gravee were so aoarsely woven that blunt t o p  did 
not neoeaaarily damage the garment. Pottery ia raw. The patterna 
thereon are rnoatly diamond or spiral, painted in blaok, seldom in 
yellowish-white. In most graves, though they hare certainly not 
been disturbed, nothing but skeletons were found. Perfectly empty 
sepdohres were sbo found ; thia is often owing to the ekeletone having 
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entirely mouldered away, but a t  timer i t  seems probable that the 
sepulchre hee never been used. 

Sometime8 quite modem artioles are fonnd in the graves. In a 
grave a t  Qnieoe, in whioh bronza objeota had been dimovered, I found 
not only trepanned orauia, but pottery of modem Puoara manufaoture, 
and glaea bottlee. On one of theee bottles there stood, " Die Keieeer- 
liohe Psivilegirt Altonetiohe W. Kroneesenb." They have evidently 
been pnt into the graves by the Qniohue-speaking Indians at  present 
living in the vicinity, probably in oonneotion with the plundering of 
the grave. I have already mentioned the oustomo of plaoing objecte in 
graves for the purpoee of bewitohing peraonn that are disliked. In one 
mpdohral grotto I fonnd a gilded glass bead; in another, together 
with bronze objeota, a piece of a oow-horn. 

Burial in the old manner in c h n l p ,  eto., wan continued long after 
the conquest of the country by the Spaniards in exeatly the same way 
M before, ee dm artifioial deformaition of the orania, eto. Bandelier," 
when mentioning the attempts of the Catholio priesthood to eradicate the 
anoient mode of burial prevalent among the Indians, etatee, " Not only 
wm the anoient mode of burial extensively praotieed until more than a 
hundred yeare after the first arrival of the Spaniards, but the 010th 
with whioh all the oorwe (anoient and modern) were oovered was 
periodioally renewed aa late aa the middle of the seventeenth oentury. 
The faot that food and drink also were replaoed from time to time , 

impliee that the veesela found dong with the bodiee are no longer 
thoee originally buried with them!' Bandelier points out that as late 
as the 01- of the sixteenth oentury artifioial deformation of the oranium 
was praotined, since i t  wee prohibited by the vioemoy D. Franoisco 
Toledo. It ie, therefore, very difEoult to deoide whether what is fonnd 
was really deposited in the graves a t  the seme time ee the skeleton or 
no when all the objeots are met with anperfmially. 

I n  the mpulohres inoomplete artioles are often fonnd, 0.9. handles 
of hoee without any blade, pestles without any mortar, pieoer of 
pottery, eto. This must be eome kind of " grave goode" for eome 
r-n or another plaoed in the sepulohree in this inoomplete state. 
I t  cannot powibly be owing to these sepulchres having been inhabited 
-whioh, according fa Bandelier,? has been the oeae with eome ohnlpee 

' 

--since the objects are fonnd in this state in ohnlpaa whioh oannot 
poeeibly be uaed even for a oaalul nhelter over-night. 

One greet defioienoy in my investigatiom of the earrtern slopes of 
the Andes is my not having snooeeded in making e single thorough 

* Bsndelier, '' On tbe Relative Antiquity of Ancient Peruvian Burials," Bull. 
A m a .  Mru. Nol. Hid., vol. SO. New York: 1904. 

t 'Sinopair Ertedintioa y Qeogr6fce de la Republine de Bolivia,' Tomo 1, p. 129. 
La Pez : 1908. Original paper not reen. 
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examination of any dwelling-plaoe in the wlleym of the fell. There 
are a number of r n i ~  of houaea, deemed by m e  Indiana to be of 
anoient date, but the finds made by me were generally very poor, and 
oertainly belonged to different periods. In  the valley of Quean there 

. are a oouple of round hoaeee with alate rooti thmt are oalled Inoahuasi, 
resembling large ohulpam of the type I have mentioned ae having a 
small door. At Corani there are remains of a number of horn that 
are also round, whioh, in my opinion, might belong to the oholpm 
period. Entranoe to them houses hes probably been obtained thtough 
the roof. The reaeon why the dwelling-pleoes are deetroyed is that 
the Indians do not leave them undisturbed, an is the ceee with the 
sepulohrm, when making flelda or gardens, eto. Moat of the finde 
made when the Indians break ground are derived from dwelling-plaow 
that have been deetroyed. 

A number of bronze and stone implements found by the Indiana 
when making similar olearinga have been purohaaed by me. The 
artiolea of bronze are so far interesting thet they prove how widely 
tbose implements, so oharaoterietio of the oivilization of the Andan 
fella, have spread. Axes, hoes, ohiaels, awla, knivee, moalled a tumie," 
are found here that are in form almoat identical with those desoribed 
by Ambrosetti * as seen in North Argentina, 600 or 800 milea from these 
distriota. 

Here, ee in Argentina, bronze and etone axee of r T-ehape are found. 
One stone axe found by me showa the inflaenoe of metal teohnioe on 
working in stone, aa its edge is onrved outwards. Similar instanom 
are very oommon with us in Northern Europe from the early d a p  of 
the Bronze Age, but I have not met with any mention of their having 
ever been dieooved in South America. 

In  the Sine valley nameroua mlptured stones are found, whioh 
may possibly be derived from some veet building. They are, for the 
most part, built into the walls of the ohuroh and belfry, but you oome 
a o r w  many here and there in the village of Sina. One I found on 
whioh a jaguar was oat; another had a wnventionelieed heed of a 
jaguar. Thia latter is a great stone thet eerves ee a bridge over the 
brook of Sina. Eaoh mule or pedestrian pawing eoroee it naturally gives 
the heed one or several kioke, so that in a very short time the eoulptnre 
will be totally obliterated. Several stones are ornamented with serpents, 
while one is adorned with a fish, seen from above. These large stones 
with animal figurea thereon are the only speoimene of a highly deve 
loped etone-mtting found in this part of the eastern elope8 of the Andek 

Rook paintinge and carvings are rarely eeen here. I mast men- 
tion a grotto at  Corani, lying far above the limits of oultivrtion 

Ambmetti, " El bronoe en le Regi6n Chlohaqni," A n a h  dsl Mweo Noalonol da 
Bwnw direr, tom0 xi. Bnenw Airer : 1904. 
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and a h a l p ,  in which the wall is perfeotly oovered with figures 
(Fig. 5). To this very day the Indins offer oooa them. A few 
orossee painted in red above a number of inaieed figuree are probably 
intended to oountersot the evil infloenoe the figuree may be deemed to 
exembe. It wan probably with the eeme idea that a priest read prayers 
above the painted grottoea at Quatohiohoosna in North Argentina, in 
order to exomiee witohoraft and evil. 

This is, in brief, what I have dimovered in the fell valleys eaat of 
the Andee, bearing any 01088 oonneotion with the oivilieetion of the 
Andean fells, more eepeoially with the builden, of tbe ohulpae, who 

were probably the anoeetors of the Aymarm. As we have ascertained, the 
remainr of thin civilization M not met with farther eaut than the verge of 
primeval or denre tropical forerb, with the sob ezceplion of the adby8 of 
the fell, which a f i d  to man about the same ed i t ions  of life aa the lower 
parb of the Bolivian-Peruuian elevated plateau round Lake Titicma. 

Further east towade the interior of the primeval foreeta, in the 
dense tropical foreete at Rio Tuiohe (Bnturo), 600 to 700 metree (1960 
to 2300 feet) above ma-level, I found large dwelling-plecee. They , 

prove that the now uninhabited primeval forest8 formerly had a 
numerous population. The things found there were abeolntely unlike 

Erlmd Nordenukiiild, " Reslr i griinrtrakterno mellan Bolivia och Argentina," 
Pmm, 1902, Fig. 8, p. 451. 
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anything dimovered in the fell valleys, and are derived from a popu- 
lation that haa evidently ooaupied a higher status than the eeveges 
at  preeent living in the primeval foresta a t  Rio Madidi, Bio Tambopat., 
and Rio Inamberi. 

Thus in the primeval fomta lerge grindingatones (Fig. 6) are found, 
mesees of fragment8 of pottery, furnished with totally different ornaments 
from those seen on the pottery from the ohulpes, the ornamentation being 
made by the laying on of filleta of olay, whereaa the ornaments on the 
pota from the valleya of the fell are diamond, spiral, and triangular 
patterns chiefly painted in blaok. The stone axes from the primeval 
forests possess a oharaateristio form. Human fsoes, modelled in olay, 
have also been found by me, one having the lower and the upper lip 
~erforated, another being eimply perforated through the upper. 

I t  ia no easy matter to deoide from whioh tribe these f inb  from the 
primeval foreata are derived. About 1670 it appeare that a tribe Suqni- 
tunis* were living in these dietriota, but i t  is impossible to know 
whether them objects belonged to them or no. ~t seems, from the 
accounts of the miaeionari&, that the. tribes speaking T-a and 
Lapaohu they met in tbeee parts did not even boil their food, but simplr 
roasted it, whioh etatement doem not agree very well with the quantity 
of pottery found in the primeval foreeta. The clay figures might p s i b l y  
be thme idols mentioned by the missionaries, unleea, as Ehrenreich t 
supposes, the latter were simply den- maeke. 

On my former travels in Chaco, in Argentina, I aleo found large 
dwelling-plaoea in the primeval foresta beyond the real Cdohaqui 
temtoG,in dietriota at  present very sparely inhabitad. Ceramio art 
was in this awe ah0 of a oharaoterietio I d  type. 

I t  would be very intereating to institute reseamhen with a view of 
moertaining whether very large ranges eaat of the And- at  present 
inhabited by more or 1- wandering tribes, were not formerly oooupied 
by a settled population of far higher standing than that now dwelling 
there. It would aleo be of importance to learn in what degree them 
Indians of the primeval foreat8 have poesessed any independent civiliza- 
tion, or how far they have been influenoed by that of the fell. In 
Cham I found shells (Oliuu penrcma) from the Paoifio in a grave # whioh 
proves that oommuniaation for purposes of barter existed from the 
ahorea of the mean to the dense tropical foreats of Cham I n  the 

Armentia, ' Rehido Hirtorics de l~midoner Fnmoi~emr de Apolabunb.' 
La Pa%: 1903. 'Relnci6n y Dewriptidn de IM mlionw y converdonea de infleler, 
Vulgrmente Llnmndoa de Apolobnmbe,' etc. La Pa%, 1898. Publirhed by I. V. 
Ballivian. 

t Ehrenreich, UDie Ethnogmphie Slidnmeriker," eta., Awhiv. fdr dnth+@, 
Nene Folge, Bd. 8, Heft I. Braunoohweig : 1904. 

$ Erland Nordenskiold, " Prboolombiiohe Wohn- und Begrbbnirpliibe an der Slid- 
wertgrenee von Chaw," Kmgl. Sosnrka Veteclrkopedkadrmienn Eandlingar, Bd. 86, 
No. 7. Stockholm : 1903. 
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primeval foreeta of Rio Tuiohe I found no objeot that oan be ooddered 
derived from the Indiana of the fell, but, having dimovered no gravee, 
I have been foroed to content myaelf with investigating dwelling-plaoee, 
whioh, ee a general rule, give a poor result. 

Let me now pmoeed to deeoribe thoee f o m t  Indiana living in the 
immediate vioinity of the Andes and the Quiohaaa AH a W y  men- 
tioned in my introduotory paragraph, of them tribes we visited the 

FIG. ~.-ORXSDINO-BTONQ BBOM THE IK)BEBT8 OF BUTURO. 

Guarayo at  Rio Tambopate, the Yamiaoa a t  Rio Inambari, end the 
Ateahuaoa miding between theee two rivere. 

~ t ' w a a  no eaay matter to go to these Indians, and perila beaet oar 
route both down the Tambopata when we followed the last unexplored 
portion of this river, and our maroh into the primeval foreeta between 
Tambopata and Inambari. However, it ia not our adventures and 
sufferings that are to be desoribed here, but the reault obtained by our 
exertions. 

The Qaiohuae and whites aall the savages of the primeval forests 
" Chnnohoe." Yamiaca and Ateahueoa are tribe names or horde names 

No. II.-Auctum, 1906.1 K 
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the sevages also give the rivers they live on. The dgnifioation of 
Qmarayo h, on the oontrary, very complioated. I t  is evident that this 
word a t  times simply means "enemy," but it elso appears that it is 
sometime8 used to designate just those Indiana living on Rio Tambo- 
pata, Rio Heath, or the Bio Madidi, thus Taoana-speaking eavage tribes. 
There are no Tupi-speaking Guareyo in the forests between the Rio 
Madre de Dios and the Beni. I t  would. land me far too deep in the 
dough of detail if I attempted to give any cc-mprehenaive explanation 
of the use of Quarayo* as a tribal name. Let me denominate the 
t.ribe of Indians at  the Rio Tambopata as Tambopata-Quarayo, leaving 
to the futore the choioe of a better name for them. 

The tribe8 living beaide the rivers Rio Inambari and Eio Tambo- 
patn are very small in number. The Yamieoa oonsistm of from thirty 
to forty individuals, the Ateahuaca of about twenty-flve. Of the 
Tambopata-Guarago tribe I have seen about thirty or forty, but they are 
far more numeroue. Each tribe has ita own ohief; thia dignity does 
not paes by inheritance from father to son, however, but it seems that 
the ohief warrior of the tribe is ohoeen as its heed. Though these 
tribes are so small in number, several different languages are met with 
in theee dietrich, as already mentioned by me. Thus the Tambopata- 
Quarayo speak Tacana; the Atsahuaca and Yamiaoa epeak Pano; . 
while the Tuyoneiri living near the Yamiaoa speak a, third language. 
The Yamiaca mix many Taoana words in the Pano language they 
speak. The Taka-speaking peoples are not widely disseminated, 
their territory being between the lower Rio Madre de Dim and the 
Rio Beni. Some of them are ohristened and civilized. The peraon 
who htn done moat to make them known is Armentht  The Pano- 
rpeaking peoples live on the &ores of Bio Uoayali, Bio Madre de 
Dios, and the Rio Beni, and the intermediate distriot. It was de 
la Graaserie $ who drat made them one gronp. K. v. d. Steinen 5 haa 
made the most important oontribution to our knowledge of thh group 
of languages. 

Feaceable communicabion between the tribes, aa dm the oapture of 
women, naturally aonduco to the confueion of languages. Ware are 
of very usual ooonrrence, being chiefly undertaken for the purpose of 
capturing women or plunder. I t  cannot be stated that the T a m b  
pata-Guarayo, Yamiaca, and Ateehuaca Indians have carried on warfare 
with their nearest neighbours to the west, the Quichuas, or the whites ; 

* Erland Nordenskiad, '(BeitrYp zur Kenntnis einiger Indianemt'&mme dm 
Rio Madre de Dios-Gobiotes," Ymr, Heft IIL, 1905. 

t Armentia, 'Navigaci6n del Madre do Dim! La Paz: 1887. Lafone Quevedo, 
" Arte y Vocabulario de la Lengua Taosna," RevMta dd Mutso ds la Pkrta, 1902. 

$ De la Graaserie, "De la famillelinguietique Pano," Amer. Dongr., p. 438. Berlin : 
1888. 

) li. v. d. Sleiuen, ' Diocionario Sipib! Dorlin : 1904. 
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there have eimply been eome eurprime from the mvagee, whioh have 
rcaroely led to any reprisals being taken by either the whitee or the 
still more cowardly Quiohuae. Nor hwe  these Indiens been subjbted 
to any direot p e r m t i o n  by the whitee on Rio Midre de Dim, but have 
aimply hsd the nnpleaaant experienoe of hostile tribee penetrating 
oloser to their territory. Their arms of warfare are the bow and 
arrow. They do not poieon the arrow-tips. They are totally un- 
acquainted with knives and olube. Peaceable communioation exists 
alao between the tribes, and by this meane Indians like the Ateahuaoe, 
never previously visited by the whitee, have obtained iron axee, 
maoh6tee, etc. 

All there Indiam of the primma1 fotesl are agriculhrrhb, though they . 
h u e  no rettkd place of abode. They are people who till the soil, and yet 
are aonetantly ambulant. Eaoh tribe owns fielde spread over a large 
territory, whioh they visit in tarn for sowing and reaping. The 
Yamiaoa and Tambopeta-Guarayo, living on the larger rivers abound- 
ing in water, move from place to place in oanoes and on rafta. The 
Ateahuaoa, living by rapid-flowing brooks, have no euoh craft, but, on 
ooming to a river whioh they cannot wade through, they arose i t  by 
riding on a log. 

The reasone why the fielde often lie at a distance of several daye' 
marchee from eaoh other are numerous. One of the chief oausee bee 
doubtlese been the di&wlty of finding ground that could be broken 
with ewe. A oouple of yeare ago all these eavages were exolusively 
restricted to stone and bone implemente, and i t  is not an easy matter to 
clear a glade in the denee tropioal forests with suoh toole. Just for 
thie reaeon the fields are invariably found in the " chuoal," a kind of 
extrelnely dense bamboo thioket, where i t  is oomparatively eaey to break 
ground, aa few large treee grow there. Another motive for them 
numerous fields hse doubtlese been that the Indians wished to have 
them s p r d  over aa extended fishing and hunting grounde as poeeible. 
Perhaps they also wished to have numerous fields, in oaae one or other 
waa plundered by their enemies. As a rule the fielde are not large, 
about 50 by 20 metres (164 by 65 feet) or so ; but ee they can break 
many fielde in the same bamboo thioket, the entire area may be large. 
The  largest field seen by me-it belonged to the Tambopata-Guarayo 
-was 150 by 75 metree (492 by 246 feet). In almoet all the olearhgs 
bananas are d t iva ted ,  the plants being p l e d  at  a certain distance 
from eaoh other, eo that they give the impression of being planted in 
rows. Other plants are oultivated between them, those needing muoh 
sun, however, in fields where the banana is not grown, or the banana 
planb are quite emall. Speoial oare is devoted to the nugar-canes, 
they being fenoed in and provided with eupports. 

M d e e  banmnaa, I have seen the following plants under oultivation : 
yellow and white mandiooa, swuet potatoes, kdabamee, cotton, a narrow, 
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very palatable variety of eagar-oene, and maize. Besidea t h w ,  the 
Tambopata-Guarayo cultivate hualnsa (Coloc& esculento) and tobaooo, 
the Ateahuaca aji, and the Yamiaca the pine-apple, whioh ia obtained 
from the whiten. Of all theae planta the banana is the moet important, 
then mandiooa and maize. The Tambopeta-Qnarayo do not emoke the 
tobaooo oaltivated, nor do I believe it to be chewed or taken aa snuff. 
The fields are common property, at  any rate with the Tambopate- 
Cfnarayo and Ateehnaca, but there ie apparently an exception made 
with reapeot to the sugar, eo delioione to them. When carried into 
camp, the produce of the fields beoomee private property. 

I 

These Indiana eupport life, not only by agrioulture, but also by 
hunting and W i g .  The Yamiaca and Tambopata-Quarayo are very 
ardent fiehere; the Atanhaace are the beet hunters. FieKing ie oarried 
on with bow and arrow. For this purpoee the Yamitwa have harpoon 
arrowe. The Tambopata-Guarayo nee wooden hooks. The Yamiaca 
and Ataahuaca have a way of catching fieh by poisoning the water with 
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a oertain root. It would be interesting to touoh upon the varioue typee 
of arrow a d  for hunting and Gahing, but would neoesaitate far too 
many detailr. Muoh labour ie expended on these weapons, and, for 
instance, an arrow from Ateehueoe a n  alwaye be dietinguiehed from 
one from Tambopate-Quareyo. The epoile of hunting and Gahing 
beoome oommon property, at  any rate when any large kill or good 
ostoh ia made. All theae Indiana own doge; the Yamiaca have fowls 
they have obtained fmm the whitea, but, aa ie the oam with the wild 
birde them uvagea rometimea tame, they keep them, not for food, but 
for company. 

As I have previoasly etated, thwe tribe8 hare no eettled dwelling- 
plaoe, but own a number of hnta a t  different pleoee in the vioinity of 
their 0elda The Tambopeta-Quarayon and also the Yamieocr live in 
oommunal hub, i.6. mveral families live together in one hut, where 
eaoh ham ite own domain and firepleoe. In the Atslrhuaoa tribe esch 
family inhabits a mparate hut (Fig. 7). Theee huta are aa simple 
am ~ i b l q  the Ataehnaoa oontenting themselves with a protective 
roof of a few palm-leaves, while the Tambopata-Quaroyo and Yamiaca 
set up an oblong round hat  of the eteme of an enormoue reed (Gpsriun 
~ L t i o d e r )  stuok into the ground. 

There are no large familiee. Theae Indiana aro monogambte, and 
from one to three children are seen in eaoh family. I n  the very largeat 
Lmily I saw among them Indiana-it waa in the Ataahueoa tribe-- 
there were but four children. In  a portion of the hut, or in a hut of 
their own, eaoh family hae their fireplace, where the wood is epread 
fanwise, not only in order to aave the fuel, but eo that the mombere of 
the family may areep oloee to the warm wood. Fire is obtained in the 
m a 1  way with wooden sticks. 

The Tonrbopata-Gnarayo have no other oooking-veeseln than eectione 
of bamboo, in which they eteam their food. The Tamiaca and Atsehuaoa 
posaw orooka of a most primitive type. Among the Ataahuaoa i t  is only 
the women who boil their food (K. v. d. Steinen made a similar 
obmrvation among the Bakai'ri); the men invariably roaet thein. 
Both men and women oarry in wood to the huts. Making pottery ie 
I' woman's work." The malea of all theee Indian tribee are o l d  in 
a shirt without rleevee, made of beaten bast or of the ootton they them- 
mlvea mltivate. The fernalee wear a equare piem of the same material 
round their hip6 (Fig. 8), rometimea also wearing a eimiler quare 
amma their shoulders. Both men and women have the oartilege of the 
nore pieroed, having a die0 of mother-of-pearl inserted in it, or 
nowadaye sometimen a coin. Thie perforation of the naaal oertilage 
has no oonneotion with arriving at  puberty, being undertaken long 
before that period. Some men also have the oornenr of their mouth 

K. r. d. Bteinen, Unter den Natnrviilkern Zentral Bnrilienr.' Berlin : 1894. 



perforated, having m a l l  wooden plnge in them for everyday ooceeionfi, 
but ineerting feathere on high daye. Among other adornments the 
men have frontals of gay panote' feathere. The Ateehnaca women wear 
necklaow of monkeye' teeth, while with the Tambopata-Gnarayo them 
are w r n  by men. 

The Tambopeta-Guarayo Indians paint their m e ,  lege, and facea 
red. The Ataahnaoa adorn themselvee with patterns in red and blue. 
None of these Indiana are tattooed. All these Indiane, in  diwot 
opposition to the Quiohua, are extremely cleanly in their habits. 
Nevertheleea, they fall a prey to va$oue dieeaaea. While I wee with 
the Ataahnaca they wffered from dyaentay ; a woman attacked by 

FIG. 8.-ATSAHUACA WOMAN AND BOY. 

thie diseeee wse beaten with nettlea (Urera, ep.) a11 over her naked 
body with a view to curing her. When thin treatment had not the 
onrative effect deeired, her hneband trampled on the varione parte of 
her body, evidently with the intention of thne driving away the 
ailment. 

Thew esvagee, Inore eepeoially the Ataahnaca and Guarayo, were 
extremely ,kind and friendly towards us, built ua hats, gave ne fire, and 
pteeented us with different prodaoe from their fielde. The Ataahnaoa 
offered me their most beautiful woman, Tamutei, if only I would marry 
her and remain with them altogether. These eavagee of the primeval 
foreat awaken muoh aympathy in me, though I know full well that 
they are doomed to extinction. The foreeta they live in are rich in 
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indiarubber, so that very eoon the whites  wi l l  have  taken  possesrim 
of every eorap of their domain. Probably I am one of t h e  very  few 
who have been permit ted to 899 a n y  of t h e  small  primitive tribes living 
a t  the base of  t h e  Andea previous t o  their loaing all the i r  original 
owtoms a n d  asagea. They will m n  beoome wretohed objeote, t a p p i n g  
indiernbber  trees end dr ink ing  fire-water ; t h i s  in t h e  inexorable fa te  
to whioh " loa terrible8 ohunohoa" are hastening w i t h  inoredible apeed. 

Before the pper ,  the OSAIBYAI? (Sir THOYM HOLDIOH) : Baron NordenskiIIld, 
who is to d d m  us t t d g h t ,  is a member of a well-known geographii family. 
He ia the ron of the late Baron Adolf Nordeditild, who w u  famoue u one of 
the moot eminent geographers of the laut century. It is not very long ago that 
we had the p h u r e  of hearing from his couein, Dr. Otto Nordenskiiild, an 
account of Antarctic d h v e r y .  To-night the kroa will take ue to a part of 
Sooth America which h u  bsen very little virited by white men-the snstern 
s l o p  of the Ander and thoae 80urMS of the Amazon river which are buried 
in primevd fontst. This p r t  of the continent of South Amerioa o5em many 
pointr of unuaual interest, perhapa M much ethnographically M geographiolrlly, 
for i t  k undeniable that very many of the aboriginal tribea of h u t h  America 
am rapidly diippeuing. There are tribes in the northern parte of South Amerioq 
aa in  the south, that our now be numbered by tens which not long ago could be 
reckoned in thousands. It is for this reeeon that all the information we can 
obtain about them is so important. I will aak Baron Nordenskilld to oommenw 
hi ddmM. 

After the p.per, the U R A ~ M A N :  I think we may well congratulate Baron 
Nordenskiold on the excellenoe of his illustrations. They are most wonderfully 
clear, and most appropriate to the subjeot of h t  p.per. We are fortunate b n i g h t  
in having w v e d  gentlemen here who are more or lees acquainted with the regions 
about which he baa been telling us ; amongst othen the Belgian Ohargd d'afaim, 
Colonel Don Pedro Suares. I will ~k him to addreas a few words to you. 

Colonel PEDBO SUAREZ : Kindly allow me to commenoe by thanking Baron 
Nordenskidld, in the name of the Government af Bolivia and in my o m ,  for the 
intereating lecture he has just given us on his troubles on the boundaries of 
Bolivia and Pen. A8 a Bolivian, I am always very grateful to thorn distinguished 
travellers who have honoured my country with even a hurried visit., which, how- 
ever, frequently doen not give them suffiuent time to study personally the habite 
m d  cuetoms of the country, and to a great extent they have to rely upon 
information they receive, which in the majority of o m s  is very misleading. From 
my own pemnal knowledge and experience, both in South Amerioa and in Europe, 
I hove acquired a thorough aquaintance with the grading and export of indiarubber 
and other tropical products grown in the forests and on the benks of oar great 
rivm. Qur Quvernments M a rule spare no efforts to protect the nntivea, and when 
abwm crop up, u they needs must in those lmmen8e regionq the Qovwnments put 
a stop to them M awn M they become known. I can proudly ansert, epeaking on 
behalf of my people, that the indiarubber and other producte which I h.ve 
mentioned are not stained with blood, nor have they been wrung from the belpless 
aborigines without giving them something of fair value in exchange, ns is 
notoriously the cure with the indiarubber coming from other pert0 of the world. 

I am mrry to disagree with Baron Nordenskilld in reference to the photoa he 
h u  j u t  J o w n  us of some pemns supposed to be Mojos Indians, and which in no 
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way rsremble the inhabitanto of the Beni Department, whioh is the country of the 
real Mojoa Moot likely the pbotoa are of mme Indians of a emall d l r g e  d 1 d  
M o j g  in the Department of La P a ,  and the tribe L that of the Aim- Ind im.  
An a member of the Bolivian Congresr representing the Dspuhnent of the Reni, I 
had m ~ i o n  to inventigate the reporto that the Indians were robbed and ill ha tea  
on the indiarnbber eatste~~, and I only discovered three inetanoen, two of whioh were 
by Earopean mttlsn ; therefore the information gathered by hm Nordenskiiild 
in thir m p t  is not quite commt. 

Colonel Cawan:  The paper with whioh Bmm Nordeaski6ld ban favoured nu 
this evening is aeeful for p u r p e n  of oomprimn. The region, lunolu the threshold 
of which he penetrated, is historic-the Inca Yopanqni loat a large anny in it, and 
several expeditions whioh Hernan P i m m  mnt to conquer i t  were driven lmk by 
the ervagee; but a f te rnah ,  during the laat h d f  of the nixteenth century and the 
whole of the seventeenth and eighteenth, the miaionary fathere of the Meraeduio 
convent of Cnzoo, tbat of Moqueque, the Jennit convent of Juli, on Lake Titiorcq 
and the Franoiwans from La Paz penetrated to a11 pa& of the valley of the Rio 
Beni end the southern portion of the baahi of the Madre de Dioe, and acoumulated 
more ethnologioal data regarding the. languagee and the mannern and cutoma, 
appearance and char~teristics, of the savage tribes wcupying tbe provinoen of 
Caravayq Canpliann, Apolobamba, and their bordering @one than haa ever been 
collected since. 

Juan Alvam Meldonado, in hir dew expeditions from 1667 to 1687, 
did for geography what the miaionariea afterwards did for etbnology : he t r a d  
the river Madre de Dioo from ita source to i b  junction with the Beni, and gave 
a very fair dewription of the mouth-western afluenta of both of tho- great streams. 
In  ricent tirnee,we all aeem very fond of rediscovering what wru discovered in 
South America oenturiea ago by its Spanieh and Portuguem conquerom. 

We delight, dm, to pile up the names of mvage tribea : every dirty little group 
or small family we call a tribe, forgetting that ninetenths of them, at  leurt, bear 
nicknamer conferred on them by their scornful noighbours, or have the names of 
the cdquen who lead them. Therefore tribal names are constantly changing. 

I n  studying the tribes a t  preeent found in the region of which Boron 
Nordenskild's paper treats, rccount ahould be taken of the dislocation of aboriginal 
astione due to the Spnieh and Portugnem invanion of South America and other 
clnuw. The Ouarayos, for instance, are of C)unrmi stock. Their original habitat 
wan probsbly the great flooded area of the u p p r  Paraguay river; they were driven 
north into Chiquitos. Some of them occupied the oonntry mnth of the junction 
of the Itonama and Mamor6 riven ; but a large mt ion  probably poeaasmd them- 
selves of the valley of the Madidi branch of the Beni in Incarial timee, and have 
become rsrlmilsted with the T o m o w  and Areonan-Twna tribea, a dklact of 
whose language they now epeak. 

The Chunohos are another tribe of interest. Their territory, a t  the date of the 
conqueet, was the western side of the upper Beni 8s far north as the Tuiohe river- 
my 1 4 O  8. lat., and east and muth-enat of them lay the region known to the 
Inom M Mum. The name Ohundu finally became generalized, until, in later 
colonial days, along the whole of the oriental frontage of Peru, i t  wan apnonpmoas 
with mvags. Musu became Mojos, and hm given its name to a v ~ t  arer of north- 
erstern Bolivia 

Doring the Spnish conqueat of Peru, many Qaichua Indiana, to -pe tarrible 
penmutione, fled down th; mountains to the Beni valley; but in geneml they 
preferred to seek refuge among the T m n a  tribes rather than remain with the 
Chanobur. The real rermn why neither Inca nor Spaniard hsn been able to 
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aolonise the hot valley8 to the eaat of the Andea with Aymnrb and Qoiohuae from 
the mountains, is that there races, and their favourite animal the llama, rapidly 
pine away and die in  the lowlanda 

I do not believe that them ever was developed even an approaoh to an 
independent aivilisetion in the region whioh is the eubjeot of this leoture. Tbe 
T.cruur nup hare been, in  fmt were, a little higher in the s a l e  of barbulnm than' 
their nelghbonm of the lowlmds; and their mannen and ountoms, olothing, and 
rude a r b  were an improvement on the pure savage. 

Dr. EVA-: I think as ought all heartily to oongratulatm ownelvr, eepecidy 
t h w  who are intanwted in anthropology, on the nplendid work the leoturer hm 
done in Bolivia and Peru-work whioh in dl the more valuable, beoaum not only har 
he h r a t i e p b d  the remaim of a wonderfa1 civilination of the put, but he hre done 
his beat to pnuerve the details of the existing superstitions and oustoma of rocas that 
srs f u t  disappearing, a t  any rate, ro fir re a nehratm erbtence is aonaerned. I am 
lure tbat in the fnture anthropolopistr will look bmk to the work that haa been 
done by  him and others nuah M he, and oongntulate themselves tbat i t  waa curied 
out bafore i t  was too late. But not only is it  anthropologiets who must be grateful 
to our lecturer tu-nlght, but philologirts alao. He hre reoorded vooabularien and a 
large amount of grammar of a number of langoagea of whioh little haa hitherto 
been known ; and I be glad to put a t  hie diepod the matarisle I have myself 
colleoted. I t  is most remarkable that in this small district suah a large number 
of diferent languagee in to be met with. I t  in posdble that, aa Colonel Church 
contends, the number of separate etooke of I n d i i s  in South America in very 
limited, but, however that may be, the multitude of Iangusger is extraordinary. 
D'Orbigny told ua there were twenty-seven dlffenrnt idioms in a population of l e a  
than 50,000 in Mojor and Ohiquitor : on the m e  noale London ought to h e  2700 
Ianpagea ~ o w , - i t  meam torme that where a people har a l a n g G e  of ib own it 
ie entitled to be considered a separate race, even though i t  originally oame from a 
common stool. 

The leotnrer referred to a civilhation whioh exieted in the plains beyond the 
mountains to the north-eaat. In  this eonneotion I may mention that reporta are 
d l  exbut  whioh dwribe the visit of two Franoinoane to the Toromonan and 
kindred Mbsll of thb region almost exaotly a hundnd years ago. They give an 
intereating swount of the pmperity and harmony that then prevailed in the 
dltrict, whioh ap- to have been more populone and civilized than i t  is a t  
preaent. We can only regret that the Indiim are m faat dinappearlog; we 
l o u l d  have been glad to nee them multiplying and populating thoee vaat forente 
that they have ao long made their home, but, unhappily, i t  aeems that it  is 
not to be. 
The main conme of the dwindling of the indigenous numa in not the rubber 

indmtry, though that han c r u d  their trauafer from one region to another. 80 fsr 
as my owp ohmvations went, the Indiana appeared to be well treated. There are 
awptions, however, and in the outlying districts away from the influence of the 
hvernment, thinga have before now been done whioh cannot be too strongly 
aondemned. 

Terrible havw has been wrought by symotlo dillerrsee, euoh as aoerlet fever, 
ooming from the old world. But i t  in, above all, the mmumption of ardent spirits 
that appeam to be bringlng about the extermination of the Indians. The 
popal.tion of the village of Banta Crus del Vdle Ameno is now only one-fifth of 
what it wan before the distillation of rum wan mmmenoed in the immediately 
adpining low county. It seema i m p i b l e  to keep the Indian from npirita, the 
omsumptlon of which is one of his greateat pleasunre. An Indian friend of mine 
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at the isolated miseion of San Joe6 de Chupiamon~ told me that there wen, to k 
grand improvements there. On inquiry, thew turned out to be nothing mom or 
lean than the erection of a still, no that eugu-ome juice could be converted into 
rum on the   pot. 

The CFXAIBYA~T: YOU will all rrgrea with me that it ie very kind of Buoa 
Nordenslritld to come all the way from Stoolcholm to read us such an instructive 
paper-ne which h u  given rire to no much interesting dieenseion. I will ank you 
all to join with me in a cordial vote of thankr to the lecturer. 

THE ECONOMIC GEOGRAPHY AND DEVELOPMENT OF 
AUSTRALIA. 

By J. W. GREGORY, F.R.S., D.80., Profeuor of Geology in the U n i w  
of 01.egow. 

I. POSITION AND CLIMATE. 

Tw emnomio geography of Auetralia is oonoerned with three main 
faohm : First, the geologioel oomposition, which givea Australia its 
minerale, mile, and subterranean water-supply ; sewnd, its geographioal 
~oaition, whioh determines, through ite olimate and its oommemial 
advantages, the nee tbat can be made of its raw materials; and third, 
the quantity and quality of ita labour. 

The dominant faot in the position of Aurtralia is expressed in  its 
name of the "idand continent" It has the sheltered position and 
pwiblo homogeneity of an island, and the vest and varied reeonroes of 
a continent. Ita poeition bas endowed i t  with' a mild, beneftoent 
olimate, for moet of i t  lies in the warmer part of the south temperate 
zone. The Tropio of Capricorn oroatwe the oontinent a t  ita widest put, 
and, exoepting North Afrioe, i t  is the widest mass of land aro~ed by a 
tropio. I ts  chief tl-opioal areas ocaur in three great peninsol-, pro- 
jeoting northward into the warm seas of Malaysia. The southern 
half of the oontinent is more massive; m tbat moat of the land l i a  
outside the tropioe, but oonfined to latitu'des corrt~)ponding to thorn of 
Egypt, and reaohing little further from the equator than Siaily. The 
middle line of the oontinent is along the parallel of 26'; its main mrsr 
lies between the latitudes of 18" and 36'; and the extreme range 
of the mainland is tmly from 10' 39' 9. a t  Cape York, to 39O llf 9. at 
Wilson'e Promontory. 

Australia has therefore, in comparison with ite size, a very l i m i a  
range in latitude. Ita extension east and west, i ts insular natnre, 
its uniform elevation, and ita plateau struoture give i t  a olimate 
unique in  ite uniformity and regularity. A~istralia is robbed of 
the advantage of an insular olimate by its size and ite geogmphid 

-- 
Read st the Boyd Qeographiaal Wety, March 19,1906. 
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strootnre. Ib length is 2400 miles and its breadth 1971 miles, and 
ita longer axis is parallel to the dominant movement of the winds; 
M) they lose their oharaoters aa sea-winds long before they reaoh the 
central regionr. The plateau struotare and low relief emphasize the 
oontraet of the interior and the ooaet lands. Australia is a plateau- 
land, and its highert rummit (Mount Kosoiusko, 7256 feet) is barely 
more than half the height of the highmt peak in any other oontinent; 
it in muoh lower than the mountaina of New Zealand or New Guinea. 
Hemoe there is no steady rise to o e n t d  mountains, leading, by the 
oontinual slloent of air to oolder heighb, to the gradual preoipitation 
of its moisture as widely distributed rain. 

The geographiaml oontrast in Australia is not between north and 
south, but between the arid arean and those that are fairly watered. 
This is not a simple aontraet between the interior and the coast lands ; 
for the distribution of the rainfall is governed by the temperaturea of 
the water in the surrounding oaeans. 

The eastern coaet is woshed by a warm current flowing southward; 
soaordingly moist winds blow d o r e  from a warm see to a oolder 
land; and as they are foroed to rim over the Emt Australian High- 
lands, they drop their moisture in abundant rains. But on the western 
and south-western ooeeta the winds come from a oold sea to a warmer 
land ; the air is warmed ae i t  oroseea the lend, so i b  oapaoity for moisture 
is inmeaaed inetead of being lowered, and it sweeps inland aa a dry and 
even p a d i n g  wind. Henoe we have the contraat between the arid 
nhortm of the Great Australian Bight with their 10-inoh rainfall, and 
the eestern m a t  on the seme latitude with a rainfall of 60 inches. 

The olimate of Australia is governed by the paanage of a aucoesaion 
of atmospherio systems. They eometimes oross the continent along a 
sonthem peth, and leave the interior open to warm, moist winds from 
the tropias. On other ocoaeions they psee along a more northern traok, 
exolnding the moist., t r o p i d  breezes, and letting in the cold, rough 
winds from the Bouthern Ooean. A suoaeeeion of antioyolones oroases the 
mntinent with remarkable regularity. Eeoh takes, on an average, 
eight and a half days in ita passage, and the variations in its path 
and progress determine the conditions of the Australian weather. 

Australia ie in an exceptionally favourable position for the study 
of weather and olimate ; and we may expeot from her contributions to 
eoientific meteorology worthy of her opportunitiee, when she realieee 
how hopeful are the proepeots of seasonal weather forecuats, and what 
inoalculable benefits they would bring. The variations in the anti- 
cyolonea are affeoted, and perha~s  cauaed, by ohanges in the Southern 
and Indian Ooeans ; and i t  is not until our knowledge of the cironlation 
of the water in those oceans has advanced, that we oan hope to under- 
stand that alternation of drought and deluge, to whioh Australia ie 
aubject. 



lB.1  THE ECONOMIC OMMHAPHY AND DEVELOPMENT OF AUSTRALIA. 

IT. S T R U ~ U R E  AND MATEBIU. 

The utilization of Australian materiala is largely determined by the 
olimate, but their nature and distribution is determined by the geologioal 
strnotnre of Anstralia I t  ie a plateau land ; and i t  ia a plateau of great 
antiquity and uniformity. It hee, moreover, been m long isolated from 
the main stream of organio development, that its own fauna and flora 
are arohaio and unique. 

Australia wm onoe a land of greet o o n t r ~ ~ ~ t a  in relief; when it had 
lofty obains of folded mountains of the Alpine type, the earlieat of 
which extended from southssst to north-west, aorm the whole width of 
Central Australia; and at  later times a great mountain ohain ran north 
and muth along eastern Australia, from Viotoria to the Cape Pork 
Peninsula. The summits of both mountain obains were anowolad: 
glaciers flowed down their valleys and d e p i t e d  the Cambrian and 
the Carboniferous glacial depoeita. 

These old mountain ohains were worn down to their s tump  Wore 
the end of the Palseomio period. The great folh that formed them 
have not been renewed; and eince Mesoeoio times the strnoture of 
Anstralia bas heen determined by the foundering of earth-blooks, leaving 
high plateens and forming wide lowland baains, long valleys, narrow 
ooastal plains, and isolated oauldrons. 

A. Geographical S u b d i h r .  

These vertioal subaidenccs have broken aman the old folded 
mountain lines, and have stam$ upon Australia ib present geo- 
grapbioal divisions. They are three-- 

1. The East Australian Highlands, ranging from Cape Pork 
Peninsula, southward to Viotoria. They are flanked to the east by 
the narrow, interrupted ooastal plains of Qaeensland and New &nth 
Wales. 

2. The Great Plaina lie to the weat of the East Australian High- 
lands ; they extend from the Gulf of Carpentaria southward to the 
Southern Ooean, on the ooaats of Vjotoria and eastern South Australia. 
Them plains inolude the baains of the Flinders and Leiohhardt rivers, 
Lake Eyw, and of the Murray and Darling. 

3. The Western Plateau is a vaat blook of Arohman rooks, whioh 
forms the western half of Australia ; i t  is bounded to the eant by the 
remains of the old mountain chain that extended from Kimberlq, 
through the Macdonnell Chain to the South Australian Highlands; 
projeotions northward and emtward, form the Amhem Peninsula, 
the Barklay Tableland in Queensland, and the Barrier Rengee in New 
South Wales. The South Austrdian Highlands have been ant off 
from the Westem Plateau by the formation of a rift-valley, the Great 
Valley of South Australia, inoluding Lake Torrens and Spenoer's Qulf. 
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The Weatern Plateau ia indented by the b i n  of the Nullabor Pleine, 
which run inland from the Brat  Australian Bight; and it h skirted 

on ita western and north-western margins by the coastal plains of 
Weetralia 

The contraet between the Eaet Australian Highlands and the Western 
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Plateau ie the most marked in Auetrdian geography. The surf- of 
the Western Platean is gently undulating, and coneieta of open, rolling, 
arid plains; the Emt Australian Highlandn are a heated plateau, 
which has been out up into deep gorgee and steep ridges, moetly covered 
by dense forest, paaaable only with diaoulty. The differenae between 
these divisions of Australia is due to the different effeota produoed by 
the denudation of plateaus in wet and arid regions. 

The East Australian Highlands have been o w e d  from a plateen in 
a well-watered land; the rain that falls upon them ~ e h e s  in rapid 
mountain torrenta down their dopes to the sea, or to the central plains; 
the powerful oorrosion by the rivers and waterfalle had carved out deep 
anyone, which have been widened into valleys ; and the old plateau haa 
thus been reduced to a maze of gorges and a complox of narrow, sinuous 
ridgee. The country, thus deeply diyeoted, clearly expasee its mineral 
wealth; and, ae i t  is difficult of aooees, i t  is generally unsuited for 
agriculture, in spite of its often fertile soil and good water-supply. So 
i t  is neoeaaarily left in the main to the paatorelist and the miner. 

The Western Plateau hm had a different history, and i t  is still a 
plateau; for i t  is in an arid region, where wind is the main die- 
tributing foroe. So the irregularities in the surface are levelled end 
the contours rounded, by the action of sandblast on the ridges, and the 
filling up of th'e valleys by winddrifted aand and olay. The light rain 
has no powers of deep excavation ; i t  only washes the loose mil down 
the hillsides into the hollows, where i t  accumulates in banke, breaking 
up the valleys into separate basins and olay pans. I t  is only near 
the plateau edge that the rivers have any powers of diaseotion, which 
even there are but slight. So the main part of the Wentern Plateau is 
being levelled, while the East Australian Highlands are being still 
more deeply sculptured. 

Aooordingly, in the western interior of Australia the mineral weelth 
is leas well exposed ; agriculture on a large saale is impoeaible ; sheep 
raising is precarious ; and even the existence of populous industrial 
oommunities is diffioult, owing to the scarcity of water. 

The Great Plains and the branch eastward therefrom along the Great 
Valley of Victoria, with their good turf, dry climate, low elevation, and 
mild temperatures, are best suited for sheep, and on them are the great 
sheepruns that gave the first contribution to Australian wealth. 

The soils of Australia are in unusually close dependenoe on the 
geological struatnre of the oountry. The soils are mostly sedentary, 
i e .  formed by the deoay of rocks in eitu ; and the only drift soils are 
those duo to wind on the plateaus, or to river deposits on the flood 
plains of the rivers. The widespread volcanio sheeta, which w u r  near 
the coatit in all the states, decompose to a rioh soil-the " chooolate 
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mil " of land agents' oataloguee. This mil is rioh in plant foods, lime, 
alkalies, and phoephatee. The traneported soils on the wide alluviel 
plains, and the sheets of wind-borne loam, are poor in phoephatee; and 
the ohemiota who eucaeed in cheapening phoephatic manures oan give 
the most effeotive help to the Aaetralian farmer. 

The Weetern Plateau, though barren through leok of water, haa 
often s rioh soil, for it ooneieta of primary rooka, which oontsin abundant 
p h t  fooda In plaoea where the graine of quartz aooumulate, the soil 
ie mere barren eand ; but where olay ie formed by the settling of wind- 
blown dunt, or ailt in a hollow after rain, the soil ie rioh in alkaliee and 
phoophates. And as there is little vegetation to use up these plant- 
foods, they eooumulate and form a soil of remarkable richnese. Desert 
mils are nearly alwaye rioh ; for they have slowly aolleoted etorea of 
mluble plan+foods, and their meohenid texture make8 the eoile light 
and warm. 

Them rioh reeted mile now lie idle for laok of water. Onoe Central 
A u t n l i a  waa well watered, and then it waa aa fertile aa a garden ; but 
it baa beoome arid. Ita raine have dwindled, in plaoee, to a minerable 3 or 
4 inohm a year, in a region where evaporation alone oan euok up more 
than twioe as many feet ; so the rivers have ceaeed from running ; their 
valleys have been blooked by barriera of earth; and the lakee thue 
formed have dwindled to mere shallow pooh of brine, or even dried 
ink, eheets of poisonoue salt cruet. The centre of Auetralh-onoe a 
luxuriant garden-haa now turned into the " Dead Heart of Auetralia," 
but it ehowe euoh olear evidenoe of its former fertility es to stimulate 
rohemee for ita revival. The shores of Lake Eyre are below the level 
of the eea; eo the fi.rst idea wes to flood ite basin by a aanal from 
Spenoer'e Gulf. This impraotioable soheme was followed by a more 
fasoinating idea. The moet striking oontreat between Australia and the 
other oontinenta ia that the interior ie riverlese. All of i t  haa eome 
rain ; whither doee this rain go? I t  does not flow in rivere to the em, 
for moet of the vast interior is either a baein of internal drainage, or 
of no drainage. Even its one great river, the Murray, dieohargee only 
a small proportion of the rein that falle upon its basin. Mr. H. C. 
Ruseell calculated that onljpli46 per oent. of the rainfall on the Darling 
baain above Bonrke is dieoharged by the river pest that town. What 
happens to the other ninety-nine per oent. ? Ruesell rejected the idea 
that i t  wald all be loat by evaporation. So he ooncluded i t  must per- 
wlate underground. If  eo, i t  muet flow through eome buried channel, 
and have aome hidden outlet to the nee. 

During oalm weather there may be Been, in plaoee aloug the southern 
coest of Australia, swirling oolumne of eome liquid working its way 
upward to the enrfaoe. They are maeeee of freeh water aurging up 
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through the deneer malt water of the sea. The idea ~ u r r e d  to R u d  
that these nubmarine epringe were the mouth of the eubterranean river, 

whioh disoharged the drainage from the Queeneland hills. According to 
this conception, the essential differenoe between Australia and the other 



oontinents io that, wherear their riven flow over the eurfaoe, the main 
river syfem of Auetralia flown underground. It seemed a benefioent and 
providential arrangement, whereby the water would be oamed through 
Central Amtreli. protooted from evaporation an in a pipe. If only thie 
pipe d d  be tapped a t  intervals, the water would be obtained where 
i t  waa wanted, and the r a t ed  mile of Central Auotralia might again be 
M fertile, ae when the fabled kadimakara revelled in the rioh herbage 
around Lake Eyre. The idea WM promptly tented. Suetonins OWoer, 
a Melbourne landowner, m k  eome welL on hL station of Kallara, in 
the far went of New South Wales. He wae rewarded by reaohing water, 
whioh overflowed from the mouth of hie welle. Under the streas of 
heavy drought, and guided by the geologioal ineight of Dr. Jaok, 
Queendand, in 1885, began the fimt bore to t a t  the porsible oomrrenoe 
of deepseated waters beneath its arid weatern p l a h .  I n  1888 the 
enterprise was rewarded by the bore, a t  thedepth of 1646 feet, reaohing 
water, under suoh high p m r e ,  that a atream nuhed to the earfaoe and 
dischprged a t  the rate of 291,000 gallone a day. This mooem led to an 
aotive seeroh by boring, in amae where the geologid mmeys of the 
different States indioated that the deep well watere might be found. 
By the end of June, 1004, Queenaland had 596 flowing welle, yielding 
62,635,722 oabio feet a day; New South Wales, 248 w e b ;  and South 
Australia, 20. 

The opening of these welle naturally led to the hope that tbey 
might render wideepread oultivation p i b l e  in the Great Plaine. The 
water io enough for oome in tern  d t iva t ion  aro1111d towno; it main- 

permanent watering-plaoes for stook, on routes that would other- 
wine be impseeable. The welle mpply mme townr with their domwtio 
water ; one of the wells lights Boma with natural gcu ; and some of the 
w e b  may be need for the d t iva t ion  of looerne to feed stook during a 
period of d t y .  But for ex tedve  irrigation thin well-water ia quite 
inadequate. Moreover, the oelonlatiom M to the amount of this water 
available mem to me to root on a wrong baeie. It L g e n d l y  believed 
that the w e b  are truly artesian, of the name nature M the flowing 
wells of Flanden, Parie, and London, where the water that falls on the 
djaoent hills, peroolateo underground into the d e e p t  part of a 
troughahaped fold of ohalk ; thenoe i t  ia fomed to the surfaoe, up any 
bore-hole through the overlying olays, for the same reeeon that water 
pared into one ride of a U-tube will rise up the other. The average 
d n f o l l  on the Queenaland hills ie about 22 inohee, or 319,000,000 gallons, 
of water per square mile. The area whioh reoeivea this amount of water 
on the wertern s l o p  of Queeneland and New South Walee is so large, 
that, if muoh of the rainfall muld be oanght, the amount available 
would be enormous. Booording to some entimatee, i t  ia oelcnlated that 
26 per oent. of thie rainfall permlater underground, 8nd in available 
for oolleotion from the deep, water-bearing rooke. One dietingaiehed 
No. 11.-Auctum, 1906.1 L 
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geogrrrpber asserted that it ir es idle to fear the exhamtion of this 
underground memoir, ae i t  would be to drain the oomn by pumping 
from it; and many reapomible geologiete have oonalnded that the 
amount of water dieoharged from all the flowing wellr of the oentral 
basin of Aaetrelia, is so ineignifioant, aompared with that whioh draim 
away waated to the sea, that there need be no heeitetion in inoreaeing 
our demands on the mpply, or even troubling to avoid wrrete. But 
the aimple theory that the water ruehen up there w e b  owing to the 
hydmetatio preswn, of the water in the Queeneland hilln, seems to be 
oontrsdioted by the evidenae. I have reoently dieoumed this question, 
and pointed out the faota, whioh aeem to me to ahow, that muoh of thin 
w&r is not rain-water whioh has worked downwerd ; but it ia plubnio 
water, whioh hae riaen from the deeper layere of the Earth'r m t ;  and 
that the water ruaheo up the welln owing to the tension of ib inohded 
gasee, and the promure of the over-lying 0heeb of roolre. We have at 
preeent no meam of doda t ing  the available mpply, and there is evey 
probebility that it is not inehnetible. Many of theee wells have 
already rednoed their yield, warning a0 that they derive their water 
from the eoonmulatione of fonner ages. Politioianr have propoeed to 
limit the waste of water whioh now goea on, and I hope that the legiela- 
tion propoeed rome yeam ago will. be promptly reintroduoed, so that 
thin invaluable met may be need to ita fullest advantage. 

D. Partoral and Agtidtural  drear. 
The geographid divirions of Australia mark off the country into 

a r m  whioh are mited for induetrial, egrip"ltunl, and paatoral ooonpm- 
tion, and into the veet trsdr, of the intenor, whioh ere, a t  the preeent 
time, of no ure for anything. The industrial distriotn are on the 
mining-fields and at the chief porte. The beet d-field8 ere in the 
a t  lands of New South Walee, Vioforia, Taemania, and Queeneland; 
and there are fields with inferior ooale on the Western Plateau, and 
moet of the rtatea have d e p i t e  of brown o d ,  eepeoislly in the mt 
lends. 

The differenoe between the peatorel and the agrioultural lanb ie 
relative. It depend8 upon their aooeaeibility by railway es well M on 
the rainfall. At firnt the weatern plaine of Viotorie were of value 
only for paatoral purpoees; but aa the railway8 extended aom them, 
ar town0 grew up on their bordem, providing better marketa for 
perishable produoe, and ae a d e w r  population afforded a better labour- 
aupply, p ~ t o r a l  dintriota have beaome agrioulturaL 

The four railway line8 that travarse the north-western plaine of 
Victoria have oonverted lend, onoe berely of any vdue even for paatoral 
purposee, into the great granary of the state. And ae the erid plaina 
of the interior of the continent rest meinly upon rook0 of primary 
oompition, their roils are rioh in food materiale, and oonld be ueed for 
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.grimltarel parporer, whenever there in an edeqnate water-srrpply and 
b u q o r t  for the orop. The three northern pemhalrrs have areas of 
rioh rolocmio mils, and M they have heavy rainhll, them dhtriob wnld, 
with deqaote labour, grow valuable tropiael produob, ruoh as ootton. 

E. Mineral Resourcer. 
The geologid oompition of Aurtrelia alno determinee the nature 

.nd dirtribation of its mineral wealth, whioh haa yielded materials to 
the value of over ~600,000,000. 

I t r  moet b o n e  induetry ie ite gold-mining, whioh dater from 1861. 
(3016 hed been found long before; the flrst definite w o r d  woe by 
J m e r  MoBrien, a murveyor in the Lande Department of New South 
Woleo, who m t e  in hie field note-book * for February 16, 1823, tbat 
01- to a gum tree, whioh he marked, b e d e  the Fieh river, he had 

fomd nume- p~rtiolea of gold in the eend in the hilla wnvenient 
to the river." 

Thio newa w a ~  rappremed; and when, oixteen yeam later, h n t  
Strseleoki found gold in the vale of Clwyd, he too waa penmaded to 
o o n d  the f.d, M the nervow governor feared ita pablioation would 
have revolutionary politid oonaequenoes. 

It was not until 1861, that the ooourrenoe of gold in mining 
qarmtitieo, and not aa mere museum epeoimem, waa made known by 
Hugrovee ; and the moh in Viotoria, rowed by hia roenlta, led, on 
A q m t  24, 1861, to the esrlieet diswvery of first-rate mining import- 
anoe-the gold-bearing gravels of Golden Point, Ballarat. The diggings 
there showed thst Aumtrr,lia WM one of the great goldfield8 of the world, 
and began the aotive mining, by whioh Austrelaaia has oontribated 
EMH),000,000 of gold to the world'e treasury. 

The Australian goldfields ere unusually varied in oharaoter, wide 
in their distribution, and rtimulating in their many novel problems. 
Their new and peonliar dit?lanltiea have developed a oounge, enter- 
prire, and originality, whioh now enable the Auetralian miner to work 
oren of unpreoedently low grade, and have led to inventionr and new 
metbodr that help the miner in every mining oountry of the world. 

1. &wfm dlluoid Ddp0nk.-Gold-miner are divided into two main 
~ p s ,  alluvial depoeita and gold-bearing lodes; and though both of 
them have yielded the most easily scoenaible of their rioheet orerr, the 
ge~logioal oonditionr of the A~~~t ra l i en  fieldr ehow that they am not 
erbs-. There remain sappliea of gold that will keep Austr&an 
mining urtive for generationr to wme. 

The alluvial deposit8 indude mrfaoe grarele, son&, and loams, whioh 
omkin grainr and nuggets of gold derived from the deoompontion of 
gold-beuing lodw. 

A photographio famimile of thir entry ir given by E. P. Pittmnn, 'The Mineral 
Baonraer of New South Wabr,' 1901, p. 1. 

L 2 
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Suoh were thoee rioh tom-tiddler'e grounb, the alluvial digginga 
of Viotorh, at Ballarat, Bendigo, and Caetlemaine (the Mount Alexsnder 
diggings), and the gold alluvials of Wertralia, begun by the dimovery 
of aoolgardie in 1892. These rioh patohee were oontlned to the 
immediate neighboorhood of the lodes, and were soon worked out; 
but alluvial mining haa aontinued on depoeita more diffioalt to r e d .  
Moat of the older gravels are buried beneath eheeta of olay. The 
miner finde them b t  at their outorop, and when the shallow depoeita 
am worked out, he hae to dig ehrrfta and follow the materiels under- 
ground. Thus began the mining of the older, deeper gravele. 

2. Deep Lea&.-The available extent of the gold-bearing g r a v e  in 
Viotorie appeared to be greatly reduoed by vast sheeta of lava, mma 
of whioh ooour in the rioheet of the gold-bearing regionr. Them 
laves hid, onae i t  wse feared for ever, the gold-bearing rooks beneath 
them. At Ballarat the mihing of the eurfaoe gravels ended agrrinnt the 
faoe of the igneoue rook, tbat forme the Ballarat West phteau. The 
rook wall repelled the carnopolitan army of minm, who were oamped 
on the plain beneath, aa mooeasfully as the walls of Bebaatopol were 
then resiating the allied armiea in the Crimea. So the minere d e d  
the plateau Behatopol. Its reeistanoe waa at length ovemme. I t  
ooourred to rome minere on the adjacent goldfield of (Yrewwiok, who 
were f w d  by a dmilar obntacle, that perhapa the igneotu rook wan 
not a deepseated blook, like a granite, but might be a sarfeoe leva- 
flow, beneath whioh the gravels might oontinue. Thie idea waa teeted; 
it waa found to be true, and this enterprise begun the deepleed 
mining. The Ballarat miners at once renewed the attmk on their 
Bebaatopol; they mined under ita walle, and found the gold-bearing 
gravela beneath it. Farther baok from the edge they eank s h a h  
through the earface lava; and during this work tbey disoovered the 
quartz rGfe at Ballerat Weat, from whioh the leeb derived their gold. 

Twenty yearn later, this eyetem of mining reoeived 0til.l gremter 
extension. From the voloanio region of the central Highlrrnde of 
Viatoria, long bande of lava oxtond northward. About thirty yeara ago, 
Mr. Begindd Murray, then hvernment Qeologiet of Viotoria, reoog- 
nimd that theee long baaalt plains were lava-flows filling up old river- 
valleys, and that, therefore, the gravele of theae rivers have been pre- 
served beneath the surfaoe. The lava plaina m a r  among the riohetat 
goldfields of Victoria, and therefore it oould reasonably be expeoted 
that the gravels on the old river-beds would be rioh in gold. 

The mining of these gravele haa required new methods. The exeot 
position of the gold-bearing gravela has fimt to be proved by drilling 
linee of born aoroee the lava plaina, to determine the ooum of theae 
anoient river-be&, and the depth at whioh they oaonr. By extensive 
boring operatione, in whioh the Viotorian Government, with etateeman- 
like foreeight, haa spent nearly ;E200,000, the oourae of many of the 
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andent  r ive~ystemr haa been determined. Thua the ooaree of the 
anoient Berry-Moorlor+Loddou lead oen now be represented on a map 
like a modern river, but the river-bed ie buried under handredm of feet 
st leva. The mining of them river gmvele, after their course baa been 

- - - 0  * -  L - Rnilwaya 
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determined, hm eapeoial diffioultiea; for the gravele ooonr below water- 
logged quiokaande, which require to be drained before the miner m a  
remove the gold-bearing layer. The pumping ie often a long end oostly 
bL. Minm may have to pump millions of gallom a dey for y e w  Wme 
any gold oan be got from them, Thue, ooo~rding to e oable publiied on 
Febraary 16, the two neighboaring minee, the Loddon Valley Golfleldr 
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and the Viotorian Deep Lesde, together pumped, in the month then 
reported, 250,000,000 gallons of water. Thia pumping may have to go 
on for yearn. But so rioh are the gravela, and so oheaply can they be 
mined when onoe they are drained, that they often give handsome 
returns for the heavy ooet of the years of petient pumping. 

3. QokMrsdging.-Alluvial depomb of a different and poorer type 
ooour further from the lodes, whenoe the gold ie derived. Only a little 
h e  gold ir oarried into them, end this fine gold may be mattered l d y  
through a thiok bed of loam, olay, or gravel, innteed of being oonoen- 
trated on tho bottom of the depoeit. 8ome of therur low-grade deposib 
are on the floors of existing rivers, and the gravels oould only be 
obttained a t  a wet, whioh their manty gold would not repay. 

I n  1891 it oocurred to an ingeniou New Zealand miner that the 
ohmpeat way of working these gravels would be to haul them up by a 
buoke+dredge, and then wssh the gravels on the deok of the dredge. 
The system wan tried on the alutha river. The dredge WM greatly 
improved by the applioation of the failings elevator, invented also 
in New Zealand, in 1894; while another type, the euotion-dredge, by a 
powerful oentrifugal pump, pumps up gravel instead of water. 

These dredgee work with marvelloas eoonomy. I n  favourable oon- 
ditions a dredge will haul up a oubio yard of gravel from the bed of 
a river, wash it, & it, and extraot from it ib gold, a t  the ood of 2d. 
Henoe, if a dredge reoovere two graine, or four pennyworth of gold 
per oubio yard (or about 1+ tom) of gravel, they pay well. The average 
gold yield of the dredgtm in Viotoria in 1908 WM only 2-25 grab, 
or Sd. of gold per oubio yard. With ruoh eoonomy, thin eystam of gold- 
mining haa spread from Australaeia through the gold-mining oountriw 
of the world. But the syetem in still in ita infanoy; and thin New 
Zealand invention will enable a vest in- to be mede in the ultimnta 
gold yield of Australia. 

4. Aur~wow Lodes. -The gold-bearing lodea of Anetralia am 
soattared through the older rooke of the oontinent. Every state h~ 
thorn; they are riohwt, in oornpiu-ison to ita area, in  Victoria, end 
pooreet in South Australia. Them lodes are of many different typeo. 
The simpleet are the gold-quartz veins formed along fault planes, mad 
they are naually the w i m t  to work. 

The Anetralian gold-bearing lodes are of unumal variety in their 
modes of ooonnenoe; they m a r  in rooks of many different ages 
and of different kinds, voloanio, plutonio, sedimentary, and meta- 
morphio. They ooaur ae simple quartz veins along fissurer and 
faults; aa quartz veina ramifying in an irregular network, through 
fraotnred mesaem of slate and sendetone ; aa " d d l e  reefs" in oon- 
torted slates and quertEik, es at  Bendigo and Hargravee; they oroar 
ae meteaomatio or replaoement lodw in slates; and aa mineralized 
h d e  of sohiat, granite, alate, and v o l d o  tuff; in propylitized 
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diorite dykes ; and along fa* beoide whioh augite endeoites have 
been altered to serpentiuw. They are dietributed through mob of 
many agw ; they are most rrbundsnt in the Aroheesn aahiste, M in 
Wwtralia and Viotoriq end in the Ordovioian aletao, es at Bendigo and 
Cautlernaine ; they aloo oooar in the Silurian alateo and ssndofonw of 
Viotoria and New South Welee, in the Devonian end Carboniferoue 
rooks of the Eaat Australien Highlando, and in New Zealand in the 
Olipaame voloanio mob of the Themes goldfield. Many of the minee 
am worked to great depth ; they are working a t  4250 feet a t  Ben&@, 
2300 feet at BPllaret, and 2000 feet a t  Kalgoorlie. Neverthelem, in many 
of the fields the works ere still quite ahallow, though the ore-aho~te 
probably often go down muoh deeper, end will yield good retarne to 
mining in future. 

6. Sikrs* MIcl Bars M6tak.-The mineral wealth of Australii a h  
includes rioh depoaite of lead, eilver, zino, oopper, and tin. Its moet 
important oopper-field is at Mount Lyell. There, thanb to the com- 
bined praotioal skill and high theoretid knowledge of ito menager, Mr. 
Stioht. the diffidtiw whioh have long prevented the adoption of pyrite- 
melting have been,ovemme, and the oren are b e i g  mined and smelted 
at the low ooet of 13s. per ton. The ohief mines of lend, silver, end 
zino nre at Broken hill, where the output of the mines lowered the 
prioe of eilver; and, the& to the ingenions devioe of wparating 
the sin0 ore from the rhodonite, by making eeoh little grein of ore 
develop ite own buoy of gee-bubblee, the vast stores of aino are now 
available for the eervioe of mankind. 

6. Cw2 and Iron.-Perbaps more importent in their ultimate influenoe 
than even the gold-minw are the vast ooelfieldo end iron o m  of 
Anddia.  The ooal-field8 ere mainly in New Sonth Wales; end they 
arn d e l l  be dewribed aa the greateet and beat-pleoed d e l d o  in the 
aouthern hemisphere. They have been most worked where the o d -  
meeenrea outorop on the eurfaoe around Newolutle end up the b i n  of 
the Hunter river. But they extend to the south, buried by later mh, 
and hare been proved in e 10-foot seem at the workable depth of 2017 
feet under Sydney. 

I n  the other states, Viotorie har a high-quality oonl in J d o  rookr ; 
and d of the =me age oooars in Queenelend, in the Ipwioh dirtrid, 
ma la South Australia, in Leigh's Cheek. Tasmania her ooalfieldr in 
the baainn of the Mereey. Western Anetralia haa ooab in the OoIlie 
Field, of whioh the age is still unoertain. Vaat deposita of b r o w n ' d  
ooaar all through Australia, eapeaially in the Great Valley of Viotoria; 
but though the amount there is enormous, no exaot eetimate is pomible ; 
for the born prove the patohiness of the depoeitq and aa adequate amye 
were not mede from dl the aores, material that a n  only be d e d b e d  
as o a r b a a a ~ ~ ~ n o  shale hao been inoluded in the moordo M brown a d .  

The iron ores of Anstralia are of high quality and wide dietribution. 
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A report by e commission of the Federal Perliament has d e d  atten- 
tion to their amount; and with vaat aooeuaible supplies of good ore, 
anitable flux-, end oheap ookiug ooel, I am oonfident that in the future 
-with the possible exoeption of Ubine-Australia will beat the world's 
reoord in the oheap production of iron. 

IIL Eco~omc DEPELOPYEWT. 
The eoonomio development of a country with the geographid 

oharaoters end podtion of Australie naturally p a d  through three 
otagea. I t  oould a t  firat be moat easily utilized for the raining of aheaply 
produoed mrrteriale, whioh ooald rtend longdietano~ transport without 
injury, were of suffioient intrinaio value to pay the c a t  of freiiht, and 
would return a saffioient reward for the expense and inoonvenienoe of 
pioneer life. Australia wa8 a wide land, with unbounded acme, but 
little labour. So i t  waa particularly suitable for sheepbreeding, which 
oodd utilise the meximum of land with the minimum of labour. I t  wan 
a sound inatinot whioh led John IKaoArthur, in the early d a p  of the 
SJidney oolony, to devote his energies to the improvement of Austnliain 
Irheep-breeding. Diseatided with the quality of the half-bred merinos, 
whioh were the beet that oould be got from the Oepe, he tried b prooare 
pure merino aheep from Spein. But their export was rr ospitel offenoe, 
end MaoArthur's efforts were foiled. But then aame the P d n d u  
war; and i t  wae oharaoteriatio of Anahlien methods that i t  m i d  
this ohanoe of getting the ooveted S p h h  sheep, and by aueful breed- 
ing developed ita high-quality wooL 

The paatoral industry was the first that gave Australia its wealth, 
end the wool export from 1861 to 1808 alone, was, ~ooording to Coghlen, 
of the value of S610,000,000. Despite the hevoo of the laat drought, 
Avletralia hea now over 78 million sheep, and haa the greateat yield of 
wool of any wuntry in the world. I t  haa more aheep than the rent 
of the British Empire. During the development of thia pmetard 
indwtry, Australia wanted ospital to buy mwhinery and make roe& 
and publio works. 80 it inevitably adopted a he-trade polioy, so aa 
to prods*, a t  the ohmpeat poesible rate, aa maoh materiel aa pomaible 
for sole to Europe. Thie polioy wan reinforoed on the foundation 
of the mining industry in 1861; for Auntralia wanfad to import 
meohinery, rails end railway plant, tools and olothee for ita minem et 
the oheepest rete, whiie i t  employed ita people in industries that gave 
a quioker return and need lese capital than monafaoturing. 

Australian Manufachcring Indwlry. 
But with the inorease of population it haa been poseible to develop 

industries that produoe highar-prioed oommoditiw, and yield higher 
profits than oan be got from the sele of raw materials. At first manu- 
faoturer were reatrioted to suoh artiolea ae olothes and food, of which 
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l o d  pmduotion was neoeesory, or low-prioed bulky materiab, enoh an 
bnoh and fnmiture, whioh oould not afford long-dhtanoe tramport. 
Bat with i n d  lebonr-supply, 8nd the oooupation of 811 the naturally 
oleored, aooeeeible land, and the exhaustion of the moot easily worked 
gold deporita, other industries beoame profitable. Diggere bought land 
and beoeme farmem. Lerge sheepruns have been out up into da* 
fsrms, and the celoereourr loamy mila bere been ploughed into wheat 
fields. Anstrrrlian agrioulture has the advantage of the aerYlons 
a ~ t e m t i n g  with tho10 of Europe ; IM her mmmer produoe and autumn 
h i t s  renah Britain when there k lwt looal oompetition, The national 
ingenuity hae helped the farmer as well as the miner; and mnoh land 
th8t oould not otherwim have been tilled hm been brought under 
oultivotion by the etumpjamp plough, and the invention of the 
stripping harvester erwblea the wheatfields to be reaped most 
eoanomiocllly. 

Australia hae, therefore, seen a greet development both of her 
W d t a r e e  and manafpoturea In 1908, moording to Coghh's* 
&te of the value added by manufooturing p m  to the 
mate& (muoh of whioh would otherwire have lain waste), manu- 
feduring mode the greofert, and egrioultnre the m n d  greatest, oon- 
tribntion to Alllltrolian wealth. 

 faoh oh am: the value added I B E r.  d. 
to the n w  material by manu- 28,528,000 or 7 5 8 per h d  of population. 
fwtnring 

Api~altPre . . . . . . . . .  20,792,000 ,, 6 16 9 9,  

,, ,. Psrtorsl . . . . . . . . . . . .  %,880,000 6 15 2 I .. M h b g  . . . . . . . . . . . .  8s#38,7'78 6 1 9 n 

D.irJ indllky a.0 7,1!W9000 ,, 2 5 Q w w 

Part of the remlta from dairying, moreover, should be added to 
those from manuhoturing, an ita main prodnot, butter, is made in 
00.0penrtive featoriea, from milk reised by small dairy farmere. 

(To be 

THE GEOGRAPHY OF INTERNATIONAL FRONT1ERS.t 
BJ Major E. E m S ,  O.M.Q., =I. 

Tm importanoe of olearly defined boundary-lines between the territorial 
poaeewiom of rival natione k too obvious to require any labouring. 
That illdefmed boundaria are a fruitful mbjeot of international 

It ban not reemed neoerrsrg to inolnda nubuy rteUlHol in thin paper, nm complete 
are given in that invaluable rtomhoum of information, Coghlen'r 'A  Stetintior1 

Aooount of Aartralia and New Zdand,' h u e d  annnally by the New 6011th Walw 
Government. P u b l i i  in thb country by P. 8. King & Son, Greet Smith Street, 
watminrbr. 

t Addrerr b the Mwol of Geography, Wbddge, May 5, 1906. 
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dispute h been proved again and again and, in view of the fmot 
that one enoh dispute is motaally at thie moment in a somewhat or i t id  
stage, we need not go outaide the prerent time for an example in point. 
It followe, therefore, that the fixing of frontier lines ie one of the most 
important aota of the government of a -try and one thmt eho~ld 
not be undertaken without a due weighing of dl the oonditiona and 
a due underatending of the geographioml questions involved. 

Be will be readily undemtood I am here, and throughout thh 
leoture, epeaking more prtioularly of new frontier lines, euoh M we 
meet with in delimiting our Af r im pamemione, not so muoh of old- 
estobliehed frontier linerr in highly oivilieed buntrim. The latter 
fula their objeota if they are olecrrly mmrked both upon the m a p  
and upon the ground, and are fully understood and aooepted by both 
prtiee. For the eettlement of new frontier lines the problem ia a 
different one and. uelh for a more oomplete solution. In  thir oam we 
are oonoerned, not only with the frontier as an eooomplished fiwt, 
but also with the frontier in prootw of making, end the emm with 
whioh it oen be snrvqed and marked out upon the ground beoomes 
rm important feator. The time element often enters into the problem, 
g e n d l y  wmpliosted alao by Bnanoial metriotiom, and the question 
then to be amwered ir, not what is the beet p d b l e  frontier line to 
eeleat, but what is the best line thet can be surveyed and laid out 
within a stated period of time and with a definite limit of ooet? 

Be in most praotid aEiah, the solution must be of the nature of 
a oompromise whioh rendem it all the more important thmt the original 
agreement or tremty, wherein the propoaed frontier line is h t  defined, 
ahodd be drawn up in the most luoM manner and with the aotual 
oonditiona of the p W d  problem oleuly in view. Unfortunately, 
ruoh treaties have been often drawn by diplomatieta, whom knowledge 
of geography mmy be emall and whoee knowledge of praotioal e w e y  
work is nil. Hen- mnoh future trouble, whioh oould have been avoided, 
or anyhow ' ' ' ed, by more "olecrr thinking" at the out&. To 
d e t  in this olemr thinking" end to indiomte briefly mme of the 
more important fmoton ruling thie problem of frontier definition, are 
the objeota of the present leotnre. 

The conditions whioh the perfeot frontier should fuHl may be 
postulated M followa :- 

Er~~tly, it ehould be an motd barrier to the people on either aide 
of it. This is a oondition whioh obvionaly oan only rarely be met. 

8 d y ,  it must be olearly indiosted upon the ground, so thmt the 
most ignormnt omn have no exaase for mietaking ite poeition. To thie 
end, it mnet either be marked by natural femturee or by artificial 
monuments or be moon^. In the latter oeee, the relative faoility with 
whioh the ground a n  be eurveyed and the beeoons emted in poeition 
with the reqaieite ocourwy beoomer a fundementel point. 
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Iliirdly, it should be atable, not liable to seoular ohangee. 
PkrUly, if lying in on inhabited diatriot, i t  &odd, wherever 

praotioeble, respeot exirrting ethnologioal or tribal boandariee. In 
giving weight to thin audition, i t  is neoemry to pard againat 
at-g d u e  importanoe to moh boundariee when only of a tem- 
porary oharaoter or when dealing with t r ibe  known to be of wandering 
habib. 

h l l  frontiers an, capable of d iv~ion into two main olaaeee : natural 
frontienq moh M rivom and waterehed or oreat-liner,; and arti- 
floial frontiers, oompriaing oonventional liner, upon the Earth'e surfaoe, 
psrdlela of latitude, meridians of longitude, and "straight" line8 
btwem fired poinb. In  the latter category we muat also inolude 
fmntiem defined &&by referenoe" to existing oonditions, euoh M 

fmntiere following existing provinoial boundaries, tribal boundaria 
or roeds, or de8ned M putsing within a certain distance of a town or 
village. 

Let ns take theee variom types reriatin, and see how far they fulfil, 
and in what respecfa they fall ehort of, our ideal oonditione. 

Biw+ Froniierr.-The advantagee aooruing from the seleotion of a 
river M a boundery-line are, in the first plaoe, that ita poeition is quite 
obvioua, and, in the m n d  plaoe, that it requirea no eurvey operetione 
to delineate it. In  the oaee of an unknown river euoh operatione are 
interesting for the purpoee of leying down ita ooaree upon our map, 
bat are not neoeesery for the delimitrrtion of the frontier. 

An erample of the eoonomy bf time and labour ariaing from thii 
quality of the river frontier ooourred reoently in the oourse of the 
delimitation of the boundary between the republio of Liberia and the 
Britieh oolony of Elierra Leone. Starting at ita northern end thia 
frontier wan d h e d  by a certain meridian line until i t  met the Mannah 
river, whioh it then followed to the eea. Roughly about twethirds 
of the line was along the meridian and the remaining one-third along 
the river. 

Owing to the deneely wooded nature of the oonntry the e w e y  
proved extremely difflonlt and the traverse of the north and eouth line 
and the ereciting of the neoessary besoone, neceseitated many month' 
hard work. When the boundary oommission reaohed the river their 
work wan finished and they travelled to the ooaat by the ehorteet route. 
Had it been neoeaaary to traveree and survey the whole river anothor 
mamn'e work and a farther oxpenditnre of several thousend pound8 
would have been involved. At the aame time, though this river WM 

not t r a v e d  by the commission and i b  aotnal ooaree, between the point 
where the meridian ante i t  end the ooaat, is unknown, it fonne a 
valid boundary, the existenoe and position of whioh is known to every 
native in the looality. Fnrthermore we may note that the beaoone 
ereoted along the straight portion may eaaily, unlw well aared for, 
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beoome overgrown and obliterated, while the river remains rieible m 
long aa rain falb and water flows. 

Per contra, wo muet d o n  i t  a disadvantage that a river, by the 
eeey means of oomm~lpioation and transport i t  offere, rather wnneota 
then separatee the reoes on ita two bonb. For this reason it ia o m -  
panrtively exoeptional for large rivers to be eooepted by old nationali- 
ties as boundaries. 

All rivera are liable to a e d a r  ohangee of their wurae ariaing from 
the denudation of one part of their h n k a  and the emretion a t  others, 
and in oertain exoeptiond owes, notably that of the Yellow river, they 
have broken into entirely new ohanneb. I n  suoh o i r o a ~ o e a  i t  
beoomes important to decide whether the frontier-line shall follow 
the new oonrae of the river or remain immutably he13 in ita old 
position. The sooepted ruling in this oam follows whet I believe is 
the ordinary praotioe of English law, vis. that my slow, oontinaonr 
~ h m g e  of wuw d e s  tho frontier with it, while a par rdum ohenge 
into a new ohannel leaves the frontier in the old ohannel, even if that 
be oompletely deprived of water. I n  defining a frontier as following 8 

river it in neoemary to state the preoiee line to be'taken, whioh m y  be 
either the mediurn$lurn, or midetreem, the line midway between the two 
banka, or the thalweg, the bottom line of the valley or line of deep& 
ohannel of water. Of t h e  the mid-stream is the moot stable in psi- 
tion ; many t r o p i d  rivere, for innhoe ,  ohange their aotual ohonneh 
repeatedly, while their whole bed, only U e d  a t  times of extreme 
flood, lies between b a h  not liable40 any bat elow ohange. On the 
other hand the thdweg is moat reedily identibd and oan always 
be h n d  so long as there remains a triokle of water in the ohanneL 
Modern praotioe is in favour of tbe seleotion of the .thrlweg for thie 
r-n. If one of the nations oonoerned 01aim.a the whole watere of the 
river, with ell navigation and other rights, the boundary can be d h e d  
aa following the river-be& or even a line a t  a oertain minimum die- 
tanoe from the bank. 

I t  should be noted that the debition d e frontier an e line peaallel 
to a river ia not a sotiefootory one se auoh a line may, when f o l l o h g  
internal benda or anglee, out iteelf. I n  dl o ~ e r r  the nse of V8pe term6 
suoh aa the " ooune " of a river ahould be studiously avoided. 

Waimlbed Etoniierr.-In disonslling the merita of the wateded-line 
aa a boundary we mnet, in the firit instanoe, note that the word " water 
shed" haa an unfortunate double meaning in the Englieh language, i s .  
i t  is sometimes need M signifying the basin or drainage area of a river, 
and sometimes the orest or water-parting line aeperating two a n -  
tiguous river-beeins. The latter seeme to be the only legitimate nee of 
the word, but ae it is wmmonly uaed, whether in error or not, 8 

synonym for baein, it in preferable in formal dooumento to avoid the 
word altogether, and write in ita plaoe " line of water-parting." 
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When lying in high ground the water-parting line forme, on the 
whole, the mort nattibotory frontier thet a m  be found; i t  is readily 
identiled, requires no survey to delimit ita position end is perhepa, 
of all geographical fwturea of the Earth's surface, the one leaet liable 
to neoular ohange. When raieed above the snow-level, ao thet it 
oannot be oromed exoept a t  oertain delnite paones, suoh a line fonns 
an ideal barrier between nations. 

When dreffing the dtwoription of suoh a frontier, oare must be 
exeroineid thet no mimnderstending oan erise as to whioh weter- 
parting line is intended to be taken and to thia end i t  is always 
adviaable to enumerate the preoiae river-Wns that the line is to 
separate. Muoh oonfuaion has arisen in the paet by loorwnees of defini- 
tion due to imperfeot geographid knowledge. Thns the long-standing 
dtpute between the republias of Argentina and Chili had ita origin 
in en ewamption that the oontinental divide, separating the wetere 
whioh flow into the Atlontio from those flowing into the Paoilo, wes 
ooinoident with the general oreatline of the highest peaks of the 
Anda. Apart from the di5oulty that the Andean range haa nothing 
whioh a n  be desoribed as a general arert-line, the continental water- 
parting is a t  p h  very far removed tfom the mountain region and 
runs out into the oomperatively flet ground of the pampas. The 
olaime of the two republim, one demanding s frontier along the oonti- 
nental divide without any deviation, ond the other a line along the 
highest paaka of the Andes, following, M far a~ ps ible ,  the prinoipal 
north-and-aouth "baokbone" of the range, were quite inoompatible, 
and were M y  submitted to the arbitration of His Majedy the 
King. 

I n  flat ground, on the other hand, the water-perting line forms a 
l e a  desirable boundary. The advantage of ready identiflcation t loet, 
and the ~ t u a l  podtion of the line oan only be found by somewhnt 
rebed levelling operetione. Hence, if umd ee a frontior it requires 
beeoaning thus loring part of its ohamter es a "netural" line. In 
m extreme opee the water-parting line may even lie in e lake or 
m w h  and' thua beoome indeterminate. ds an example of thie we 
may oite the w e  of Lake Amuon, on the wateded betwmn the Rio 
Branoo and the Emeqaibo, whioh ie reported to drain in both 
direotiom. 

A m e w h a t  similar example aaoula at the confluence of the Zambezi 
m d  a i r 6  r ivm where the two main streeme are connected, et some 
dirtance from their eotual junotion, by e channel d l e d  the ZimZiwa 
river. The direotion of flow of weter in thia ohannel wee a mbjeot 
of differen00 of opinion between tho- who had visited it but there 
eeema good reaaon for supposing it to vary with varying olimatio oon- 
ditiona. If this really be the oaee, and the water in the Ziwe-Ziwa 
flow at times from. the Zambeei to the Shir6 and at times in the 
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aontrary direotion, we rhoald have the phenomenon of the Zambeti- 
8hM watenhed shifting ita position with the ohanging mamono.' 
Them are doubtlean other o m s  of flat marahy ground dtuated on the 
separating line betwesn river-besine the dreinage of whioh in liable 
to wwonal ohauge. The suppoeition that a water-parting line is 
always well defined and L immutable in position k thua unsupported 
by the faota and frontier treatiee b a d  upon moh linen maet be 
drafted with due caution. In many oeeee it would be preferable to 
depart from the watershed where the latter entere upon an area of 
level oountry and to substitute rtraight linee. The exoeeeive amount 
of oarnature and winding of a watershed in s a w  area is an additiond 
rgaaon for this simplification. 

Artijciiol Frmtk8.-In this term we indude all lines whioh, 
not being natural featurea of the Earth's surfaoe, muat, if used re 
frontiera, be marked oat by 6rtifloi.l meana-boundary poets, monu- 
menu, cairna, or baaoona. A11 8uoh frontiea have, therefore, the 
oommon objeotion that they mast be minutely eurveyed and bemooned 
throughout their whole length. Thir preliminary work o m  over and 
the podtione of the beaaons or frontier-marks fully aooepted by both 
p d e e  they loge their ohief defeat. The alight initial didvantage 
under whioh they labour often ultimately aota to their advantage by 
oompelling oereful delimitation and eurvey and removing the tempb- 
tion to leave the settlement to a mere paper definition. 

Frontier definition8 baaed upon parallels, meridhe and straight 
lines are very tempting to diplomatieta on aooount of the fatal faoility 
with whioh woh lines are ruled upon a map and are embodied in a 
treaty. In making uee of suoh lines i t  ie very important to beer oon- 
stantly in mind the relative rroournoy with whioh their poeitions are 
known. Thas in an unaarveyed ooantry the pooition of a meridian, 
or, in other words, the longitude of any given placwt, M liable to muoh 
larger e r m  than the poeition of the puellel or its latitude. Be 
peeted instanoes have owurred of the h g e r  of accepting meridian-line 
boundaria in little-known oountry. Thus the 30th meridian of wait 
longitude, in the neighbourhood of Lake Albert Edward and the 
Buweneori mountainr, waa given a poeition on the m a p  about 80 
milee in error at the time when a frontier agreement wee drawn up 
between thia oountry and the Congo State. 

A mmewhat striking example of the disadvantage of a meridian 
frontier her lately oome to light in the oaee of the Ang14ongol(y8 

* The water-psrting line between two riven terminntea at Lhe point where thair 
waten flnt mwt. Thor if the Ziwa Ziwn flows from the Znmhesi b the B M ,  the 
k t  point where Zambezi water mwta ShM water ia the jnnotion of the Ziwa-Ziwn 
nnd Shir6. If the flow in the ohnnel to in the rereroe dimtion the meeting-point 
of the wnten ia the Ziwa Ziwn-Zambem junction. 
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frontier in the neighboarhood of Lake Bangweolo. The agreement 
between Qreot Britain and the (Yongo State of May 12,1894, defined 
thia d o n  of the frontier followa: "The thelweg of the Luapula 
up ta ite h e  from Lake Baugweolo. Thenoe i t  shall run eouthward 
dong the meridian of longitude of the point where the river leavee 
the lake, to the watershed between the Congo and Zembesi." 

When this agreement waa drawn the exiating mapa showed the 
ooaree of the river as lying well to the weatward of the meridian drawn 
through the point where i t  leavee the lake. Later eurveys have, how- 
ever, ahifted the relative poaitione of river and meridian with the effeat 
of moving the stream KI far towarb the eeet that i t  now interseats the 
meridian line in two, if not in four, p l a o ~ .  A delimitation of thie 
boundary in atriot ~ooordenoe with the treaty is therefore impolleible, in 
that it would resalt in ielanb of inoooesaible territory out off between 
the straight line and the river-bendr. A new aet of negotiations are 
therefore imperative, a n d t y  due to the unfortunate wording of the 
original agreement. 

Boundarien following parallels of latitude are unobjeotionable. 
Existing frontier8 of this nature, 0.g. the 49th parallel between 
Culsdo and the United S t a h  were laid out by aetronomioal observa- 
tions and are substantially in  error owing to the variation of local 
attreation. At the pnreent time suoh a frontier would be laid out by 
triangulation KI that thb partioular souroe of error would be eliminated. 
A reoent example of this o l w  of boundary ia the Anglo-&man frontier 
weat of the Viotoria Nyanee which follows the parallel of lo muth and 
was delimited by a triangulation ,survey extending about 20 miles on 
either side of the line. 

A meridian-line boundary would now be leid out in the aame way. 
The oeee of a frontier following a etraight line between two pointa 

on the Earth's wrfaoe gives rim, unlese the positions of both pointa are 
quite aoourately known, to grave diftioultiea in delimitation. Long 
lengtha of euoh a frontier are moat andairable in a new or rugged oountry 
and neoeaaitate a detailed triangulation extending over a wide belt. 
Alternetively euoh a line oan be delimited by traversing i t  twice, 
onae to determine the relative positione of the terminal pointe and a 
w n d  time to mark the line on the ground. 

Many frontier8 of this o l w  have been delimited in Afrioa and there 
are some still waiting demamation Thne the eaatern boundary of 
Nigeria, wpsroting that oolony from the Germen Kamerune, is for the 
moat part a aeries of straight linea. The southern seotion running from 
the " rapids" on the Old Calaber or Croee river in the direction of the 
town of Yoh, lie8 in 8 very diffioult oountry and has not yet been aur- 
veyed. The northern motion from Yola to Lake.Chad wae aurveyed 
about three yean ago. 

The agreement which eetabliehed thin frontier wee that between 
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Q m t  Britain and Uermany of November 16, 1880. The fwt that a 
lapse of nearly aixtuen yeers aher .the dgning of the tr-ty still finds 
muoh of the line nndelimited cannot be oomidered a aubjeot for con- 
gratulation, and without throwing too muoh of the blune fir this delay 
upon the wording of the treaty, we oonnot fail to eee that a frontier 
definition bmed upon Elxed points, viz. the " rapids " of the Crua~ river, 
Yola, and the interaeotion of the aouthern shore of Lake Chad with a 
oertain meridian, the exeot positiom of none of whioh were at the 
time known within limits of many mila, wes hudly eetidaotory. 

In  anneation with thie partionlu frontier, we may further oherve 
that the shore " of a lake b often liable to great alteration in differant 
seeeons and is in many c s ~ #  too variable a line upon whioh to hang 
8 frontier definition. Thia is otwbinly markedly the oam with Lake 
Chad. 

In parentheme, i t  may be noted that them are at l& four.linea 
joining two points upon the Esrth's s n r b  whioh om with elmod 
equal juetioe be desoribed es " straight." The diftcmmoe in length 
between these fonr lines ia inoonsiderable but the differenoe in pomition 
or maximum deviation one from another is by no meuu negligible. 

In a t  leaat one historioal imbnoe i t  baa been h i t l y  saeumed that a 
line ruled upon a map with a straight ruler reprerente a &might line 
upon the Earth's earface ; w h e w  it ia obvioua thet the trne oarva- 
ture of suoh a line will vary with the system of projeotion of the map. 
However it doee not appear thet any ambiguities of thb  nature have 
ever given rise to frontier diapuh and the point L only mentioned M 

illustrating the u n ~ p e o t a d  di&ultia whioh may trip up the in- 
ooutioua 

While a long length of straight line ie not a verg good aeleotion for 
a frontier there ia little or no objeotion to short length of mob lines 
w, for inetenoe, would aritae if a fmntier b taken se running from 
peak to peak of a mountain range. Provided alwap that the linw oen 
be beeooned in suoh a manner that the ordinary native h u  no exonee 
for a miateke se to which aide of the frontier he b on, a s a d o n  of 
straight lines, being simpler in plan than the watenhed linq may 
sometimes be mbstitated for it with dvankge. 

bo ther  o h e  of artidoid frontier is that d d b e d  by refemnoe 
existing artifioial oonditione, suoh m a frontier defined following the I 

If A and B are the two pointo, the linen are- 
(1) The intsrmeotion of the mrfsae with the plane oontaining A and the normd 

at B. 
(2) The intermtion of the r w f w  with the plane containing B and the normal 

at A. 
(8) The " oarye of alignmentw in which, at any point, a plane cm be dawn oontrin. 

ing A and B and tho normel at the point. 
(4) The geodetio, or rhortert line between the two poinb, whioh in not, in gene&, 

minoident for any part of i b  length with (I), (2), or (8). 



limib of oooapation of a ombin tribe or the boundary of a oert.in 
p-08. The inevitable vegdeneae of anoh a demription will naturally 
mtrid ib use to m y  but oaaw where land value0 are small and where 
the oountry b developad or sparsely inhabited. Even in auoh c a w  
it would almost always be preferable to nubstitate a mare rigorous 
Mnition. !t'hw the long misunderstanding between thin -try and 
Pork@ aa to Beroteeland, where we olaimed the whole dietriot mbjeot 
to the king of that oountry, haa been a direot m l t  of the vagnenas 
with whioh the limits of our olaims, depending upon suoh a shsdowy 
thing aa the rule of an Afrioan potentate, were pmnted,  both to our 
own minds and, d fortiori, to those of our rivals. Aa a more reoent ex- 
ample of the evil of indefinitenean we may note that a t  the p m n t  
moment the Foreign Offioe would be extremely p l d  to be informed 
what in the true northern limit of the provino8 of Sin& 

In conneotion with the question of tribal boundaria, more par- 
tioalsrly in Afrioa, there is a further diffiwlty that .rim owing to 
the foot that tribes and village oommunitiee often own outlying patoha 
of land, similer to the detaohed portions of many British oonnties. To 
devinte a frontier so m to enolore ell suoh fragments of land would 
obviody be impossible so that, to avoid hardehip to the nativeo, the 
p m d  oustom baa been to allow them e oertain t i m m y  one year- 
during whioh they om freely ohoose on whioh aide of the frontier they 
wbh to live and, when the ohoioe hm been made, to give them granta 
of lend aa oompeneetion for what they have lost. 

A frontier defined ss running at a oertain minimum diatanoe from 
an existing road, or skirting an existing town or villep, requixw no 
elnoidation. 

A last alw of frontier definition, one that we may hope never to me 
uwd in the future, b that whioh define6 it aa a line drawn on a oertaia 
map. If the map ia on a euf0oiently large so& and is baaed upon an 
m t e  survey there ia maoh to be mid for thin form of definition, but 
the clw, in far otherwise when the map ia one on a small soale and 
relatm to m t r y  imperfeotly known or inoompletely mrveyed. Thw, 
in the oonvention between Germany and the Congo State of November 8, 
1884, Art. VI. readq " The German Empire is ready on ib part to reoog- 
nite the frontiem of the territory of the Amoiation and of the new ateto 
whioh M to be oreated M they are shown in the annexed map.'? The 
mep WM not even published with the treaty but was the mme one 
M that attaohed to the ninth protoool of the Berlin Cbnferenoe of 
1884-6. I t  wao on a d e  of about 160 milee to the inoh, and, ae may 
readily be imagined, it wao, in the light of our preaent knowledge of 
the interior of Afrioa, very far from being even approximately aooarate. 
I t  would be impsible to mark out the frontier from it now. 

While definition by map alone ia generally inadvieable i t  need 
hardly be pointed out that the objeotiona to t h b  praotice am multiplied 
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many times when the number of oopier of the map is so limited that a 
oomplete dertrnotion of them is poeeible. The anoient limit " of Egypt 
wan laid down on a map whioh a m o m p i e d  the Bultan's 0rmm to 
r u o o d v e  Khedivee and, aa far aa in known, the sole extent oopy of 
thia map was destroyed by h a i l  when depoaed from the khediviate. 
I n  this oaee then, ie little doubt from oontemporsry evidenoe ae to what 
the anoient limit was, but the absenoe of any o5oial and authoritative 
desoription of i t  ia nevertheless muoh to be deplored. 

Unfortunately the average map has no indimtion of the mlhce 
to be plaoed upon ita amraoy  and in ooneeqnenoe features whose 
positions are dependent upon travelled vague reports are often trerrted 
aa of equal value with thwb baaed upon real knowledge and aoaarate 
rurveyr. 

The maker of frontiers murt keep a clear mind as to the true value 
of the features with whioh he ia dealing, and thus avoid an error auoh an 
wae oommitted when the fine mountain of Kilimanjam was surrendered 
to Germany in exohange for the mythioel Mfambiro. When we reeliee 
that a t  the time the treaty was made (1890) Kilimanjaro was quite 
well known and 'had been visited by numerous Europeans, while 
Mfnmbiro had only been seen by three white men, none of whom 
bad approeohed it within 40 milee, the nature of the mistake is evident. 
Finally, we mnet remember t.hat onoe our frontier has been aoourately 
and oompletely desoribed any rednndanoy in definition oarries with 
i t  possibilities of doubt and oonfueion. Thua the agreement between 
Franoe and Liberia of Deoember 8, 1892, fixed their mutual boundary 
from the ooaet as following "the thalweg of the river aavally ae far 
aa a point situated about 20 miles south of ita oonflnenoe with the river 
Fodedougou-Be a t  the interaeotion of the parallel of 6" SO' N. 1st. and 
the meridian of 9" 12' W. long." I t  will be observed that the same 
point is here located in two totally different wage, fimt ae a point on a 
oertein river, and seoondly aa the interseation of a named parallel and 
meridian. Reoent earreye, as might naturally have been predioted,heve 
ehown that them two definition0 are quite inoomietent with eaoh other. 

I n  oonolnding this leoture, whioh hae, I am afraid, treated the 
subjeot in a somewhat inadequab and eketohy manner, I should like 
again to draw your attention to its national importanoe. There waa 
a time when Great Britain waa not burdened with troubles of land 
frontiers, exoept in the w e  of India and Canada. Now, however, 
owing ohiefly to the partition of Afrioa among European powers, thb 
happy time has psseed and, for good or ill, we are involved in respomi- 
bilitier from whioh our insular position long kept us oleirr. When 
we remember the faot that we have at  this moment in Afrioe alone 
about 5000 milee of froatier oommon with Franoe and 3500 milea 
oommon with Germany we oannot be a o m d  of pessimism i f  we 
frankly reoognize that these long lines, large seations of whioh traverse 



oountry still elmoat unexplored, aontein the germ of fature minunder- 
standings. To avoid and guard againat euoh miaundemtandinge is the 
h o t i o n  of the diplomatist and t o  aid him in thie task he must oall 
to his easistanoe the ooientifio geographfr or, better st.ill, muat himself 
be the dent i00  geographer when, relying upon hie own knowledge 
alone, he will be able to uphold the intereats of our oountry and to mfe- 
g a d  the peace of future generatione. 

A PLEA FOR THE INVESTIGATION OF BIOLOGICAL AND 
ANTHROPOLOGICAL DISTRIBUTIONS IN MELANESIA.* 

BJ Dr. ALFBED 0. HADDON, F3.S. 

Tnr Bielenenien ialanda oomtitute a fairly well-marked biologioal 
provinoa. Many of the ielenda ere of luge size, while moat of them 
have a greeter area than the majority of the islands of the Pmi50, end 
there L reaaon to believe that these are v e s t i p  of en anaient land- 
IMM that probably beomme eubmerged in the Biesozoio period. The 
islmde of Melanesia have yet to be studied from a purely geomorpho- 
l o g i d  point of view, and the geology of moet of them in praoticelly 
unknown. 

Probebly botanhta ere not setiefied with their knowledge of the 
flora of the diatriot M a whole, or of pertiouler porlione of i t ;  and 
there mmt be many problems of plant struoture, distribution, and 
ceoology that require detailed inveetigation on the spot. The mme 
remarhs apply to the eoologbts. Botaninta, eoologiets, end g e n e d  
biologieta would weloome en opportunity for extensive and inteneive 
study of the morphologid, distributional, or biologioal problems of 
p h t a  and mixnab in Meleneeie. 

There are many .anthropologiod probleme in Melanesie that r e v i m  
inveetigation in the immediate future, sinoe the dying out or modifla- 
tion of arb, orafta, ountoms, and beliefs that h now taking plaoe, and 
the shifting and mixing of populstione, will soon render their solution 
di5oalt or even imporeible. On the other hand, there ere many dis- 
triob never yet visited by a white men, and many hlands of whioh 
soienoe haa no ken. 

The Melaneaiens are mainly a dark-skinned, wodly-haired, dolioho- 
oephalio people, but there ir muoh variation in these and other phyeid  
oharaotera For example, the skin may be nearly blaok or of a coppery 
tinge, the woolly heir may be more or leas oompletely unravelled among 
certain individnale in many placer, and the oephalio index varies from 
extreme doliohocephaly to well-marked brwhyoephaly. It ia generally 
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admitted that thia mmatio variability ia explicable on a theory of Poly- 
neeian admixture ; but it baa yet to be proved whether (to take one 
oharaoter only) the braohyoephaly is entirely due to thia footor, or 
whether it ie the d t  of variebility in the ntwk iW, or it may 
be the expreaaion of a dhtinot variety of the Melenesisn reoe. The 
Polyneaiana themselves ere by no means a pure rsoe, end their oon- 
atituent elemenb require elnoidation. Dr. Voh (Volz, W., ' BeitriSge 
zur Anthropologie der Siidsee,' drdiv fiir duthropdogie, 28, 1894) h~ 
argued, only from ornniologid evidenoe however, that them ia a 
primitive A~t ra l i an  element in the West PooXo d even in New 
Zedand; and he divides the Melanesian and Polyneoimn reoer into 
several branoher" and typea" The further elnoidation of t h w  
problems a n  be effeoted only by a very Lmrge series of phyoical 
measurements and ohmations extending over a wide area. 

The payohology of baokward peoplee haa been greatly negleoted, 
and the opportunity of a well-equipped expedition would do muoh to 
enoourage studenb to undertake this resesroh. 

A good deal is known about the arts and orafta of the Melaneaiw 
in a general way, and attempta have been made to eyntheei~e our know- 
ledge, the moat srrtiafeotory of them being that of Dr. Qriibner (Qrkibner, 
F., "Kulturkreim und Kultmmhiohten in Ozeanien," Beitdrift fur 
Ethnologic, 1906, pp. 28-63), who h~ published half a doum m a p  illus 
trating the distribution of a large number of oaltural objeota and of 
certain oustoms. He dietinpiahen in Western Ooennia a primitive west 
Melaneeian oalture, followed by an eastern Melanesian oulture; later 
came the proto-Polyneaian oulture drift, and finally oaltarrrl elementa 
from the muthem Polynesians. Generalisations moh ae them naturally 
depend for their value npon the eoonraoy and oompleteneaa of the 
observations npon whioh they are founded, and a systematio eurvey 
of the bland group M a whole would lead to tmatworthy mulk An 
investigation of thb  kind would verify exieting data, add an immenee 
number of new faots, and looalitiea wuld be aaoertmined for un- 
looated speoimenr in our mnseuma, and the u r n  of doubtful objeob 
oould, in many m e a ,  be disoovered. 

Although data exist for the atudy'of many languages of Melanesia, 
a great deal remains to be done in the oolleotion and study of fresh 
matter; and the folk literature haa yet to be recorded. 

By a oombination of them two lineo of inquiry, the physioal and 
the d t d ,  the nature, origin, and distribution of the reoee and 
peoples of the Weet Peoifio could be eluoidated. 

There are other aapeob of the anthropology of Melaneeis that am 
of equal importenoe, to whioh brief alludon muat be made. 
I The aooiology of the Melanesians haa been studied by v a r i o ~  

writers, ohief among whom ia Dr. Codrington (Codrington, E H., 'The 
Melanaians,' Oxford, 1891 ), We know that mother-right is generally 
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distributed, but in many p h e  it haa been partially or totally 
replsoed by father-right. Melanesia in peouliarly suitable for study- 
ing the stages of thi~ tnsrition, and i t  requires lood knowledge 
to determine whether the peeasp hen taken p h  spontaneously, or 
whether it ia due to w i d  influenoen. If the former be the aese, it 
in importent to dimover the oeaaee that have led to this trensfomatia 
and the step8 that mark ib progreoe. With thin is sgooiated the 
evolution of the family and the dirtribation and inheritenoe of property. 
Melanesia i~ .Iso a favoorable area for W i n g  the emergenoe of govern- 
ment, .s all stew oomr between tbe regulation of publio affaire by 
a oanolave of elders end the eetabliehment of a powerful ohief with 
more or leer autooratio powera. What is required at the prewnt day 
ia i n h i v e  atudies of d o t e d  a m ,  but thew ereee ehould be owe- 
fully mleoted no au to p r m r e  the maximum of results with the least 
expenditure of time and energy. I t  is only by oareful regional study 
that the real meaning of inditutiona and their metamorphores oan be 
anderrtood. 

h l l  tbe manifold beliefs end usages that are grouped under the 
tenn " religion require detailed loool etudy, and muoh information is 
deeirable mnoerning the remarkable development of seoret societies 
in Melanda 

The study of the deoorative art of Melanesia is prsotioally nn- 
tonohed. It is abnolutely neuamry to make invatigatione of this 
nature on the spot in order to diaoover what in the signifiosnoe of 
the various deoigna and patterns, and to aooompliah this in a aath- 
faotory manner it ia neoemuy to have exoeptional faoilitiea for getting 
about. 

It ia mpertluous to extend thii plm, ea all ethnologbte will agree 
that thin work requires to be done, end that without delay, a oonoluaion 
whioh maet also be obvious to those who have not previously given 
attention to the eubjeot. The presenoe of Government offioiale, mis- 
monaries, traders, and of returned indentured labonrere, ten& rapidly 
to modify or destroy the old ouatomr. Muoh has elreedy diseppred 
in many plaoea ; we are yet in time in many othere if we do not delay. 

For fifteen yeern I have been oonvinoed that the beet meens of 
sooompliahing the end in view ia to orgaiee a prolonged expedition to 
the Paoifio with the absolute oontrol of a suitable veesel. The v d  
mart be a steuner built for aomfort and stability rather than for speed. 
The permanent roientifio staff on board should be the direotor, dootor, 
photographer, at leaat two atenographere, who ehonld a h  be typists. 
and, if porrsible, en artist. The direotor should reside permanently on 
board, h t  should he for any reason eleat to remain temporarily on 
rhore, he mnst appoint a deputy, who must remain on the veasel, and 
daring thia time the letter in to have fuU powera end sole ooutrol. 

Aooommodation ahodd be provided for a number of investigators, 
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bat would not neoeerarily form pert of the permanent st.& They 
w d d  be wnveyed to the dbtriot which they were to study, and be 
removed therefrom when i t  war, time to leave. The direotor would 
a-ge with eeoh investigator when the v e e d  would return, and the 
inveetigator wonld be left with all the apparetne, food, and " trade" that 
he required. 

The general routine wonld be M follows : an anthropologioal i n v d -  
gator wonld be expeoted to work on the general linea laid down by the 
direotor, due regard being had to his apeoial aptitudes, and he would 
be expeoted to make suah arrangemenb that, when the v d  returned, 
a large number of nativae would be reedy to be meaaured and photo. 
graphed. While taking photographs himeelf of any thing of a temporpry 
nature, be would not be expeoted to photograph permanent objeote, M 

the expedition photographer would be put a t  his diapoeal on the return 
of the veeeel, the objeot being, of oouree, to save the investigator all 
unneceesary labour. Arrangements ehould a l q  have been mede for 
danoes or oeremonies (actual or rehearsals) to take plaoe during the 
steamer's visit, in order that they might be adequately photographed 
and oinematographed The inveetigator would orally amplify hia 
rough notes, and diotete them to the stenographers; and, M far M 

ponaiblq all notee ehould be typed in duplicate before the departare of 
the investigator, and a revieion made of them before fbally leaving the 
spot. During the time that the steamer waa at  the dietriot of an 
investigator, all those on board would be required to help that investi- 
gator aoaording to their aeveral abilities. The investigator should 
inform the direotor of any tradition of migration, or of trade routes, or 
other oultural tranemiseion, so that them olnee might be followed up by 
the eteamer at  the earliest opportunity. 

Should there be a student who deeires to make a general mrvey o f .  
the distribution of any aeries of ourtoms or objeob, he wonld naturally 
remain on board, or be landed for a shorter or longer time, M he de- 
aired; speaial arrangemenb would have to be made between him and 
the inveatigatore of epeoial dietriote. 

The foregoing remarke apply to anthropologioal inveetigatom, but 
suitable arrangements oould be made for geological, meteorologioal, 
geographiool, b o b i d ,  or mlogioal inveetigatom 

Amerioane and foreigners should join the expedition on the name 
term as British eubjeots. Investigators might be of either sex. 

(An estimate of the probable ooet of suoh an expeditian'and other 
preotioal details were laid before the meeting, but i t  is not deemed 
expedient that these should be published juet now.) 

It ie only by an expedition of thie kind that the anthropology of 
Melanesia oan be atudied in detail and as a whole. I t  would be 
an expensive undertaking, but the reaulte obtained would amply justi$ 
the expenditure of time, labour, and money, and the date eo obtained 
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would oomtitute a mine of information for the present and future 
generatione of etadenta of men. 

Befora the paper, Bir Q ~ B Q S  GOLDIE : I ahall only my a few wordr. I rhonld 
like to expma my p p a t h y ,  penonally and genedly, with Dr. Haddon's plan. 
When he ruggated it to mq it appealed to me very mnoh, and I think it in in 
aolwqasnce of that conve~t ion  that he birr brought forward the paper. Cleo. 
grrphsn quite reoognim the funofloxu of geography in suoh a quertion. Of coarse, 
thae ue a great numbex of robcetibiology, anthropology, and BO forth-whioh 
deal d with i b  own 0eld and i b  own rpsai.l division of the phenomena that 
mar on the w f m  of the Earth, but when thew wiences came into relationship 
with d other and with put, praent, or probable future land forms or dietribul 
Lion of land and water, geogrnphy alone cm nolve the problem; m that Dr. 
Hddon's expedition would be, although very technical in its ~ p e c t ,  on the whole 
a geognphioal expedition. 

After the paper, Dr. HXts r~Tao~  : 1 have not head anything of Dr. Hddon's 
p p d  until thin rrfternoon, and it b rather difEoult to nay anything very muoh 
to the point on the qur of the moment. One baa only to look at that great depth 
of ocean lying to the esst of New Zedad to see that there must be fascinrting 
problems in thin Melanesian area; and doubtleu what one hes rend about the 
changcr of cwt-lines in workr such as thoee of Prof. Agaasia in dealiog with tho 
Irknds of the PmiBc, and books like Guppy's, poinfr to the fact that very much 
vdnable work h~ to be done in thb  region before we can come to deoided opinions 
M to itr put. And h m  that gwmorphological point of view, I think ruoh m 
expedition would give rim to excellent r d b .  

Mr. CHIBEOLH: All I can nay is, I have not the slightest doubt that anoh m 
expedition M thb would oertainly lend to valuable results, and I exprean the h o p  
that Dr. Haddon will be eucwaaful in d i n g  the money for the purpose. 

Dr. Srmxamv: In reference to what Dr. Haddon mid about undeveloped 
government in MelPneeia, I believe that we may have a condition of government 
even lower than that by the old men of the village. I t  wan very foroibly borne in 
on me that at times the old men only voiced the opinion of the community, m d  
if they tried to influence it to any condderable extent, they would have been d b  
reguded ; I do not my no notice would have been taken of their advice, but i t  
would not have been noted upon-thin@ would have oome to a deadlook, aod U 
h.ll happened once or twice. With regard to the v d  that Dr. Heddon spoke of, 
i t  muat be remembered that no v d  is ideal for the Pmi00, every vewl drawr 
a foot more water than ie pnible for nomewhere you want to go. It will be 8 
necamuy thing to get the mnallest poedble draught which is compatible with 
at.bility. On the recent Daniel's expedition we found a parnf8n-launoh of 
immenm ruacesr We were on a miling-boat, and what I MW of it fully per- 
mded me that a stsrrmer WM the only thing. Even working a small dintdot 
of idan&, we cune to the wnolnaon that a nteamer would have been far more 
d n a b l e  than a ding-boat ; and certainly, if I ever went on mother expedition, 
I rhould try for a steamer, even if 1 had to pay 26 a ton for om1 dumped on the 
h h a .  I WM a h  E ~ N O ~  with what Dr. Haddon mid about the value of womm, 
.ad that no one had studied the women'8 oustoms from the women'r st.ndpo10~ 
Thk  opens up another diaoulty, and that la interpreting. I have never found 
m y  New Guinea w m n ,  with the very partial exception of native wivm of 
traden, who would have been able to tmnelate hto English. I should t h i k  that 
WM a poeaible difficulty, and it is dif6oult to nee how it wuld be even putidly 
met. Ar regards what might be expected soologiclrlly in the way of new 
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qmimsns, I think a very g r a t  mmy new thing8 would be found. I m y  give 
you one partioubr inataoe. We wen, in no mrw a d o g i d  eupeditiw, but 
when we wlleoted a few rpeoimenr of &h aimply to have tbsm i d e n a d ,  
bemuse they were to)renr, and mme of them turned out to be new npeoisa I 
should finally like to heartily expreor my sympthy with Dr. Haddon's idea, and 
the hope that he will be able to aarry ths whome through. 

Mr. MYBEE : I should like to mention one or two pointa. The fimt ir the vgp 
great denirability of wrying out moh an expedition bstore it L too Me; the 
recond point L, if such an expedition rhould trlre place it rhould be arranged oo 
M to inkeat  a largo number of people in it, and u, M to ennure that the rmrtsri.l 
wlleated would ill&trste not m&ly the nature of the native ram of the uea, but 
a t  the name time the physioal environment in which tholle nosr and their onlture 
have come to be what they are. The other thing I should like to mention in that 
the area that Dr. Haddon propom aeem to be eminently suitable for the purpom, 
and even if his eatlmate wcae to L considerably cuoeeded, aa nuoh srtimatar 
are always liable to be, a sum of anything between S60,000 and E100,OOO would 
undoubtadly be reguded, a hundred yearn hoe, M having been well apeat. 

Mr. RAY : I waa very much intembd in Dr. Haddon's paper. I may my I 
am in full sympathy with Dr. Haddon in regard to hii propom1 for such an expedi- 
tion, but one of the diffioultien ir the qusrtion of interpretation. The midonarim 
learn the languages to a oertain extent, fu enough to be able to pmduoe a goape1 
translation, and when that in publiohed they rarely go any further. Very few 
of them take down native storik and no native literstire b prseerved. 

Mr. ! h o u r :  Although I have no praotid sxperienoe of expaditiom, I am 
nue I very strongly agree with Mr. Ray in what he nap with regard to the 
importauoe of language, but if the expedition is to laat M long re flve yeam, it mems 
to me the quertion of the absence of interpretem would be to mme extent got over. 
I imegine the invertig.tore would have &uind the language und be able b aot u 
their own intaroreten lonn before the termination of the e x d t i o a  Dr. Hddon 
did not nay a n & u g  abo;t the dentination of the oolleatiozk I think that they 
should all be collected together in one building and be d b l e  to rtudenta I 
am especially inhmted in soaial organiwtion and quaitions of that eort., but I 
really do not think that any anthropalosit con have the elighbnt doubt of the 
importance of s o h  an expedition, and of the extreme importrnoe that such an 
expedition should go early rather than late. To take the example of A d i r  
The extent to which European influence apreada is prokbly very much under- 
eatimated. Now, in the north-weat of Australia there are arees when, prokbly 
no white men have ever been, but right through there areas, imtaad of nativer 
using the done implementr whiih they formerly uiied, the fimt expedition found 
that they ppossessed iron imphenta. That illustration alone shows how quiokly 
European influenoe maksr itrslf felt; and in the name way curtoms bsoome 
merged and many other details of rooial urganisation are liable to be i n f l u e d ,  
when Europeans have been only comparatively elightly in touch with the people. 
That appliw, of course, to many other p t a  of the world beeider Melaneair I t  
omme to me that, for anthropological p u v n ,  it in of great importance that such 
an expedition aa this for the detailed study of nuoh quentions rhould set out M 

euly M pnible. 
Clapbin WIL~ON-BABKEB: There in very little I can my about Dr. had don'^ 

peper. I quite think that ruoh an expedition would be extremely wrul and ax- 
tremely valuable, because them are many other mienow that might be included in 
the expdition than Dr. Hlrddon baa alluded to. I need hardly nay we want a lot 
of omannographical and meteorologiod information from that p u t  of the world. I t  M 
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a n?glon of the world, moborologidly speakiig, which is a m o m d  region, and 
I think very little of it hu been investigated .r reguds the s t o m  md the general 
mebomlogial conditiom. With r e g d  to the v d ,  I think them would be no 
d i h d t y  abeut getting a witable one. The draught of w a k  is always rather a 
dMloulty. I quite sympathim with Dr. Haddon and the other gentlemen who 
spoke about the dnught; that very often b a dMioulty. Of courso you m l d  
hare a motor hmob, m d  then go hat mywh you liked. I t  would be quite 
podble to get a mitable mud for going about in that way at, compuatlvely 
speuking, 8 llmd oat. 

Major D u w m  : I should like to my how warm1 y I should wish to support thin 
propad of an expedition by Dr. Hddon. I am reminded of a story whiah is 
perhaps not inappropriate. I t  in of the very heat burineaa man I ever knew in my 
lie. He made a wt fortune, and I asked him one day what wm the aecret of hi 
sr~c43wn. He &id, I found my man first, and my job afternarb." We have Dr. 
Haddon, and he ought to be employed on m expedition of this eort. There is only 
one other point I should like to make. We have hard  lomething of the diftioulticq 
and they are, no doubt, great ; hut I ehould like to snk Dr. Haddon if he doer 
not think that the diffioultics will inoream m the time goes on, rather than d o o m ?  
And if the difticultiea are likely to inorem, then they seem to me to be abrolutely 
no argument whatever against attempting thir expedition. 

Colonel C~waa: I do not think that I can my anything of any d u e  to-dny, 
except to give my very hearty approval to the i d a  of such an expedition. 

The b ~ x n m x  (Sii THOYAB HOLDIUE) : Before asking Dr. Haddon to reply to 
m e  of the p i n k  which have been r a i d  in the wurm of the d i a o d m ,  I nhould 
just like to ~k him one quertion. The anthropological point of view ir the one 
nrturslly which he has emphdxed most in his plea for thin expediUon. I should 
like to know whether he considers, from infomation which he hm rlresdy obtrined 
-becaw perhapa he ie batter acquainted with that part of the world than moat 
rnthropologlstc+whether he considers that the tribe of Mehwian p p l e  as 8 

whole ace diminthing in numbers or increuing ; that ie to asy, ern they wdt, or 
should their d o l o g y  and their evolution dl be investigated at once ? Because 
them are puts of the world where the aboriginal people are rapidly diippeufng ; I 
may putioularly mention Patagonis-where in the coume of another ten or twelve 
y a n  we may confidently expect that rome of the tribea will have dlnppeared 
absolutely, and there will be no further opportunity of invdgating their m e m  
and c-mq That is the only point I nhould like Wormation upon. Now I 
will ank Dr. Hddon to reply to some of the p i n k  r a i d  in the d imdon.  

Dr. HADDOH : Finst of all, sir, with regud to your point, I do not know that the 
people are aotuslly dinappearing to any great extent from most of the islands, but 
owing to the Government and the trader and the mbionsry and the indenturd 
labourer, who is coming b k  from Queensland and elsewhere, native cumtoms and 
beliefs are g e t f i  terribly upset. Your point b one I am particularly keen about. 
We should look at all them things from a business point of view, and not do 
merely whet is worth doing, but what is most worth doing at the prssent moment. 
I think, on the whole, one b quits justified in regarding Melaneah M a field that 
ought to be studied immediately. Of late y e m  one eo w ~ t m t l y  hean people 
nay, Why don't you send an expedition to this p h  or that place ; the people are 
dl dying off? " If we did that, we should have to send expedition6 over the whole 
world, and it in impoeaible to do that. I am interested in Melaneair, and one cm 
only work in the oorner one known about or is most interested in. I may my that 
of wwee I have considered very carefully the psrsonne2 of an expedition of this 
mrt, but that is A matter for future dinowion. Captain Wileon-Barker h.s e l r d y  



met Dr. Seligmann'r diftioulty of the depth of the steamer, M a motor bunoh 
oordd go anywhere. Mr. Bay spoke about the di5oulty of the language. Well, 
he ststslr t h t  mme mMonorisr only imperfectly know the langwgsq and L 
nays they are not improving in thin direction. Well, what are we going to 
writ for ? Row are we going to know thew languages? I am quite oertain if ns 
wait till we know mom about the languages we rhall never do suything at dl. 
An to .coamoy, nccumoy depends upon the investigator end the @it of the 
invdgmtor. Yon om get .ooumte information fiom very imperfect wrkl if 
you go the rigbt way to work. I am aware of them di5oultk, but the job hu 
to be done, and the di5cultiea do not lawn by t h e ;  it wil l  become more .nd 
mom diffioult, and the wonso we do it the d e r  it will be. 

Mr. Thomse spoke about the oollecdom ; their dertinstion muet depend upon 
the mume from whioh the money coma. If there am aolleoton of all nationJiLisq 
M I hope there will be, errah man who works a padoulu uea will n d y  
require rpeoimsns for hir country ; .ad I think the wry out of the d i m d t y  would 
be that the expedition h u ~  the first deim on all the rnimene,  end when the 
expedition is flniahed with them, the seoond mt of spimens might go to the 
aountri- of the investigators Thst reema to me to be the only plrotical way. 
With regard to what Captain W i n - B u k e r  slrid on the qusetion of oosrrnologg 
and meteorology, the expedition would weloome any om who would oome md 
do wienti00 work, only i t  aould not undertPlre to do mwh surveying work, u 
men's livea and health are rt stele, and the work of the veauel muat necerlully 
depend upon the exigenoier of tho individuslr aonneeted with the expedition. But 
apart from that, such an expedition M the one propooed would be only too pleued 
to advance my eoikce that it p i b l y  could. Of mum, M Major Darwin mid, 
there are always difionltiee, and the di5oulties will naturally increw with time. 
I think I have gone into moat of the mggeetio~ that have been mda Pmnally, 
I feel oonvinced that it in a nwmary thing to do, and I .Iso fml oonrinosd that 
it should be done immediitely. 

The C E A ~ M A X :  I think Dr. Hddon may rest m U e d  that he hu curied 
the meeting entirely with him in considering that he b.r unply juati8sd hh 
plea for an expedition to Meleasria. Aput from the question of enthropology, 
I nndemtsnd there may be unoharted i h d e  in thst pert of the world whioh will 
give the expedition at onoe a geographical interest ; but geology, botany, and eV8ll, 
M Oaptrin Wimn-Barker has nuggeated, meteorology and ooeanopphy, are dl 
surely more or lea within the w p e  of an expedition of thin o h t e r .  Whilst we 
'dl of ua whh him all suooser in hi wheme, I think at preseint we osn do no 
mom than thank him for giving ue a vsry intewting paper and raising a nmful 
diiuaion. 

The following letter h~ been &ed to Dr. Haddon by the Preddent, Sir 
George Taubman Qoldie :- 

" Boyal (feopaphioal k i e ty ,  1, &rile Boa, W. 
"DIEAB DB. HADDON, 

"I have brought to the notice of the Counoil of the R.Q.S. your 
p r o p d  to lead an expedition to Yelanab, put forward by you in your reoent 
addreas to our h e w o h  Department, end I am desired to my that they fully 
recognim the immediate imporbnce of the work which you are willing to under- 
take, as well re your undoubted and exaeptional qudificatiione to summe oharge of 
ouch m expedition. 
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"The thnC of the Bociety do not at prerent admit of their giving Baanoid 
raltmcs, nor indeed bave you suggested that they ahould do no, but you have 
the wumest wishen of the Booiety for your nuaosse in obtaining the neceeeary funds. 

" Yorus rinoerely, 
(Signed) 0. T. GOLDIE. 

June 11,1006.'' 

NOTES TO ACCOMPANY L1EUT.-COLONEL MAUNSELL'S MAP 
OF EASTERN TURKEY IN ASIA.' 

la Orientel oounteea there are many obvioue daoulties in the way of 
detailed or aomrate eurveye, and maps bave therefore to be compiled 
from reoonnsisernoe work and less perfeot data than in oountriw whoee 
Governments themaelves undertake the surveys. A great deal oen be 
done by fixing poeitions with a 6-inoh llextent and Uf-ohmnometer 
watoh, whioh can be utilized to oheok the ordinary reoonnaimanoe done 
by oompolle and time distanoe. 

I n  the western portion of Turkey in Aeia many of the large towns 
have been fixed suffioiently aoourately by previoue travellem and 
mrveye, and farther obeervatione tend to ehow their poaitions are very 
olosely oorreot. Sivae, Erzingan, Kharput, Malatia, Karahisear, and 
Tokat are inatenoes of this; further poeitione were fixed in relation to 
theee, and reoonnaieeenoe work undertaken through the leseer-known 
parte of the oountry. In the Sivaa distriot and in the Taurus rangee 
much work wee done by Sir Charlee Wilson and the military officere 
under him in 1881, and this h a  been utilized. The Blaok eea coast 
diatriote are very mountminoue and intrioate for survey work. The 
e o t d  ooaet-line can be obtained from the Admiralty oharte, and inland 
as far es the c m t  rangee-mme 40 or 50 milee-work hee been obtained 
from mining engineers and othere engaged in the oonetruotion of new 
roeds inland. The intrioate oountry of the Dereim, in the bend of the 
Euphrates below Erzingan, h8s been filled in from eurveye by the l a b  
Sir Herbert Stewart, with eome reoent additions, 

The Rueaian eurvey, 5 verata to an inoh, of the Trans-Cauoeaae 
Provinoe hes been utilized for all the frontier dietriotlr about Erzerum, 
Alaebgird, and Baywid, whioh were mrveyed during the ompation 
a t  the oloee of the 1878 war. For the oountry round Lake Van, the 
principle of fixing pointa by latitude and azimuth wee utilized ae far 
M p i b l e ,  the prominent peak of Ararat, already fixed on the Bnmian 
sarvey, and lying nearly north of Van, being found most ueful. A 
baa0 line for 8 triangdation wae roughly meesured by the eame means. 
The latitude of Van Consulate was obaerved and ite pomtion fixed by 
an azimuth to Ararat, this forming one end of the base. The summit of 

- 

M B ~ ,  p. aos. 
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the Pir Reahid Dagh, lome 40 miles to the north, wee fixed in e 
similar menner, and formed the other end of the bane. 

Many prominent peaks could be fixed from this base-the greet oone 
of Sipen Dagh north of the lake, Varak Dagh over Van town, end 
mverel pointe in the high ranges south of the lake, and even the 
f i r ~ t o k h  Degh, far away beyond Bitlia, a h ,  euoh is the extnordinery 
olearntsa of the air on this elevated plateau. 

By wing a large prismatio oompess, an approximate triangnlation WM 

thus began and eystematioally extended, prinoiplly muth-weetwada 
to Diarbekr, whiih town wee ultimately fixed, and also mthwardr into 
Hekkiari, the Bohtan dietriot, and the wild oountry round the heedwabm 
of the Great fib. The sextant and ohronometer waa also utilized to fix 
pi t iom,  in support of the triangulation, Van being treated ea a fixed 
point. 

To a11 in the detail of the omntry between the poinb thus fixed, a 
network of reoonnahnoe surveys WM undertaken and the blanka &a- 
ally filled up. The oountry round the basin of the upper waten of 
the Greet 5 b ,  the Neetorian Chriitian oountry, mnd the valley of the 
Bohtsn, a11 mountainous dietriots in whioh aoaroely any eurvey work 
had been done sinoe Layard'e time, have now been filled in to o p a t  
extent, although gape still exist. 

Muoh new work hae also been done in the oountry between Dirbekr 
and Bitlia, and i t  is ourioue that this open oountry between the foot of 
the hills and the Tigris hae been hitherto ro imperfeotly mapped. 

The npper and middle oouree~ of the Batman river, the largest 
tributary of the Tigris, sometimes oontaining ss mnoh water M the 
parent etream itaelf, have now been traced, and the three streams whioh 
rise in the mountaim of Saaaun and oombine to form the Batman have 
been defined. 

Probebly the ditlculty hitherto experienoed in traoing the ooum of 
these mtreams liee in the faot that before entering the Tigris plain they 
have to fome their way through an extremely narrow deep rift in a l ime  
atone plateen; the junotion of two of the more importent mtrearns taka 
pleoe here, and the rivers, although oontaining e great volume of water, 
are almost lost to view M they traverae the plateau, and it is not until 
the very edge of the rift is re& that it oan be diaoerned at el l  A11 
thin oonntry north-eeet of Diarbekr would well r epy  detailed study, 
and it hee many anoient insoriptions and remains aweiting examination. 

The rooky diatriote of the Tor Abdin, near Mardin, ss well ee muoh 
of the Hekkiari oountry on the other bank of the Tigris, is from moon- 
naisllenoes by Sir Herbert Chermeide. 

The country round Kharput and Lmke Qealjik, as well M the great 
gorges of the Enphratea below Kharpat, are from Mr. Ell8~0rth 
Huntingdon's mrveys. 

The oountry along the Tnrko-Pernian frontier ie taken from the 



detailed eurvep made by a joint oommiaaion many years ego, whioh 
eutended over a etrip of aountry along the suppoeed frontier, but 
never aotaally delimiteted it. All the oountry along the lesser Zeb 
in  ita middle and lower portions is new, and ie the wsult of eeveral 
r-oerr and a raft journey down the river. Some podtione 
were fixed here also by aextant and ohronometer lent by the Sooiety. 
More reoent work in the Kurdish hille and Tigrie plain, by Captain 
M u k  Sykea, haa also been inoluded. 

The expenre of d-rt round Baghdad, with ita anoient remains and 
hoes of the many oeuele which formerly fertilized the oonntry, is 
from the survep made et the close of Cheeney's expedition to that 
part of the oountry, and whioh still very aoourately represent the 
goand.  

I?. R. M. 

THE SURVEY OF INDIA.* 
A QWT deal that is aontained in the Survey of India report for 
1 9 0 3 4  might elmoat be d l e d  anoient history, so long hee this report 
been delayed in publiaation. I t  is chiefly interesting when read by 
the light of nubsequent reoommendations made by the special oom- 
mittee whioh wee convened to inquire into questions of Survey ad- 
ministration, and which baa proposed certain radioal reforms. That 
committee conoerned iteelf mainly with the queetion of maintaining 
an acaurate and up-to-date topographical map of India and of the 
Indian border, and in relegating cadastral or fiscal surveye to local 
centrea of oivil administration. I t  ie therefore interesting to observe, 
from the map illustrating the progress of imperial eurveye, that there 
ir really very little of the Indian peninsula left to map topographioally, 
that little being a seotion of Rajputana desert. The province of 
Wraa ale0 exhibite certain blanks, but thie ie because the oompleted 
Bldnm surveye are not reokoned as imperial. The future r6b of the 
Indian Survey (apart from the mienti00 work of the department) will 
be that of oonstent revision and improvement in exieting topographiaal 
mapping, ample proviaion having been made for the extension on larger 
d e s  of the existing geographioal mapping of trana-frontier regions. 

The total outturn of detail eurvey for the year under review emounte 
to 58,464 aquare miles, inoluding 24,100 square miles of geographid 
rurveys, under which latter heading are inoluded 6000 squsre miles of the 
Aden mission under Uolonel Wahab ; 35,000 square milee of the Seistan 
midon  under Sir H. MaoMahon; and 18,000 square miles of Tibet 
between British territory and Lhasa. Another 40,000 square miles 
WM, however, added by Major Ryder on hie return journey from Lhase 

* Qeneml Report of the S m e y  of India, 1903-4.' Serial No. 9. Profeuional 
P a m  Burvey of India. Report on United Lltater Swvey~. 
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to India uib Shigatae and Qartok. Thie is an eddition to our geogra- 
p h i d  knowledge of whioh wlonel  Gore, B.E. (late Surveyor-head), 
may well b3 proud. Beyond the ordinary details of aatiefaotory 
progrese in  the topogmphioal, forest, and oadastral branohes of the 
department, together with an awount of the work of the mapproducing 
oilloem, this report is notable for two or three unnenelly intereating 
ohaptere. We have, firatly, a reoord by Captain Tmdy, LE. (the 
only one published, am far aa we know), of the etrenuoua work of the 
Aden party, dealing with a part of Southern Arabia on the borderland 
between T u r h h  and British domination, whioh illustrates, not only 
a geographioal region whioh ia absolutely new to anything like soien- 
tifio survey, but inoidentally ehowe what may be expeoted from Turkey 
in negotiating boundary queetions if Britieh oleima are not properly 
hoked up by foroe. Then there is the narrative report of Major 
Byder, B.E., on hie Tibetan surveys and explorations, covering another 
large area of country whioh haa hitherto been known to ne only from 
the reaearohee of Indian native explorere, of whwe work, by the way, 
Major Eyder speake very highly. Next we lend another new and most 
important geographioel reoord in the only topographid map of Nepal 
that has ever been published, showing the conformation of the moun- 
tains in a wide seation of the Himalayan ayvtem. This in the work of 
Captain Wood, B.E., who olaims the proud dietinotion of being the h t  
Engliih snrveyor who h~ been permitted to take obaervationa in 
Nepal. I t  is a moet valuable dooument, for i t  eete at  reat the diapater 
whioh have arisen about the position of Mount Evereat, proving that fi 
peak to be far removed from others whioh have been confased with it, 
and plaoing them all in their true relative peitione. I t  alno indiootes 
that the graat snowy range of the Central Himalaya (eometimee mis- 
takenly oalled the Indian watershed) poseaaee no oontinuity through 
the width of Nepal from weet to eset. The group of mountain6 of 
whioh Evereat forme the oentre, and the oontiguoua group dominated 
by the peak8 known aa Qasrisanksr, a t  any rate, form no part of it. 
The poeition of oertain peesea leading into Tibet north of Katmandu 
oan now be loo~ted with a fair approximation to exaotueee, even if we 
do not know muoh more of those leading from India to Katmandu than 
we knew before. A eeries of admirable profiles of the Nepaleee hill 
renges add3 greatly to the intereat of this report. Finally, we have, in 
addition to the detailed amount of the eoientifio work of the depart 
ment and the progrew m ~ d e  in prinoipal triangulation (whioh in et  
present reetricted to the 8elween eeriea in Burma) iu aatronomioal, 
pendulum, tidal, levelling, and magnetio investigations, a moet admir- 
able note by Lieut.-Colonel Burrard, R.E., ~,ae . ,  on the value of the 
eoientifio branohee of survey operatione. If any apdogia for the State 
msintenanoe of euoh branohea of the department were neoeaeary, 
Colonel Burrard'a treatis3 (whioh in also insued in independent form) 
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would w e l y  set at  reat the oritioiems of the moat etrenuoue finanoial 
reduotionint. The oleern- and directnear of Colonel Burrardss remarks 
appeal to the unaoientifio M well M to the soientifio reader. The booklet 
deaerres a far wider oimlation than is to be found in the ofEoiel ring 
of Indian publio opinion. I n  it we have the trne relationehip between 
the mientifio and the praotioal in m v e y  mattere olearly defined. They 
u e  absolutely inter-dependent. P r a c t i d  work muet have a soientifio 
b.sir; adenti00 work is useleee exoept in relation to praotioal reaulte. 
Geodetio meermremente of the highest olsse are M neoeesary for top-  
graphioal purposes M for mathematioal dednotions dealing with the 
dimenmono and figure of the E d .  " Areas " and not " aroa," we are 
reminded, are the beat baais for suoh dedaotions. This is perhape not 
altogether new, bnt it is a moet valaable reminder at the preaent time. 
The bearing of aatronomioal obeervation on Earth-meaaurernent, end of 
invmtigations into the variations in the form of gravity; the value 
of .oonrate levelling and the enom induoed by the neglect of i t ;  the 
importanoe of registering tidtll 0uotuations and the phenomena of 
Earth magnetism, are all impreesed u p  us in plain and unteohnid 
language moh aa "he who runs may read.)' Inoidentally we learn 
something of the relative value of the triangulations of different 
amntries,!end i t  is setisfaotory to note that, jadged by the standard of 
preoision in relation to length, the triangalrtion of England is only 
snrpaared in aoouraoy by that of Buseia end India. The trimgulations 
of Franoe and Pruasia figure lowest on the list, and may be regarded 
M level with tholle of b u t h  Afrioa and the United Statee. This will 
be a surprise to thome who have looked to the lateet method8 and 
modern improvements M eure indioetions of euperior reeulte. Probable 
errors induoed by various feotom (notably reftaotion) in determining . 
altitudes may aleo alter eome of our aooepted theorie~ on the relative 
heighb of monntaina I t  is probable, for instanoe, that Mount Everest 
is higher by 140 feet than the height (29,000 feet) at  present aaaigned 
to it, and that we shall eventually h d  that Kanohinjsnga, and not Kg 
(Godwin Austen), holde seoond plaoe in the worldse altitudes. 

Theee are mattere whioh will not partioularly &eot the world'r 
geography, but the displaoement on the Earth's surfaoe of many points 
supposed to be unalterably fixed, due to the deformation of the Earth'e 
figure, may have a very praotioal imue when the eurveys of adjoining 
matries lrnd the boundaria between them are oo-ordinated. Muoh 
Mienti00 work, however, remains to be done both in India and else- 
where before i t  ie worth while to formulate final oorreotions. 

I u  a aeparate volume to the Indian Survey Report we have e report 
by Colonel Waterhouse on the United Statea Surveys. I t  ie a uaeful 
oompilation, dealing ohiefly with methods and inrtruments whioh are 
well worth etndy, bat  not adding greatly to our previoue information 
conwrning the aotual survey8 in exirtenoe in North Amerioa, or their 
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objeote. Many a useful h in t  might be hken from Amerioan methodo. 
F o r  inetance, we lea& that under those moet diffioult of a l l  oonditionq 
where prinoipd triangulation hss to be extended through forest-oovered 
oouutry, a a p t e m  of double " towera han been devieed by our ingeniops 
ooueins, trom the  summite of whioh obeervatione oan be taken without 
involving the  enormoue expenm of l ine olearing. Them towera an, 
built of " eewed timber," and so expert are the Amerioen lineamen at 
ereating them t h a t  it took only aeven men to ereot aeventy of m o h  
towers (they cue removable, end oan be utilized a t  frequent pointr) i n  
less then seven months. The  towem avemged 42 feet i n  height. It 
is in matters affeoting ewnomy of labour that the Arnerioane oan g ive  
pointe to the eurveyora of moet oouutriee; in all the familiar applioo- 
tione of t he  beet-known inetrumenta for baee measurement, for observing,' 
or  for mapmeking, they adopt the m e t h d e  usually reoognizd ee most 
e5oient  i n  India. It ia rather signifioent t ha t  the art of phototopc~ 
graphy oooupiee but  l i t t le  epaoe i n  the report, whiht ,  on the other 
hand, the use of the plans table  appeane to be extending. 

T. H. H 

RECENT RESEARCH ON LAKE CHAD. 
THE more or less effeotive occupation of the shorn of Lake Chad by the three 
Powers w h m  sphem touch its wrtem, hes resulted in important additions to 
our knowledge of its geographical featurn, mme of which have already bean 
alluded to in the Journal. The work of the surveyom employed by Oolonei 
Deabnave, after the arrival of the Frenoh on the southern end eastern h o r n  
of the lake, gave the f ist  approximately correct idea of itr present extant and 
general con0guration, whioh subsequent more minute surveys have not eeriousl y 
modified. But the lake poseeases so singular a character in many mpb, end the 
qusetion of its m n t  hiitory presents m intemting e problem, that the fresh 
observations which have been for mme time accumulating are only to be weloomed 
by geographers, while they rtill leave room for further study before 011 the 
uncertaintien conneoted with the p ~ s t  and p m n t  charaater of the lake can be 
coneidekd M done away with. On mme points of detail the etaternenta of 
dibrent observers sn, not quite easy to reconcile. 

Of the many officern, eapeoially French, whose work hus contributed to the 
general result, none perhapa possesses a more intimate knowledge of the lake 
than Lieut. Audoin, who presented hie obeervationa iu a generalid form in La 
Ghgmphie for November lmt. This naval officer, who had already done much 
good survey work among the labyrinth of i h n b  and channels of the eglltern rdde, 
beaidse effeoting a complete circumnavigation of the lhe ,  wus named M orre of 
the chief ooedjutors of Uaptain Tiho, when, on the conclusion of the work of the 
Anglo-Frenoh boundary commiaaion under Colonel Elliot and Commandant Moll, 
he WM charged with the execution of a complete survey. Captain Tilho hrrs 
given an account of hie work in the March number of h (3dogrophw for the 
present yew, which contains an elaborate large-scale map of the lake, embodying 
the remlts of all the surveys acoomplbhed up to date. The Germans, whom 
terrftoxy touches Lake Chad only in the muth-west corner, have n a t d l y  had 
fewer opportunities for study of the lake M a whole; but a useful rdsumdof the 
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urtory of its investigation, from the time of Denham onwardr, has been con- 
wbukd to the Mittdlungen aus dm D&&n Mut~gebi~iclm (1905, pcut 4) by 
Lieu& Muquudren, s member of the Qerman motion of the cornmianion for the 
m v q  of the bounduy between the Kunerun and Northern Nigerir Thir writer, 
by comblnidg hit own ohrvations with those of his predeoeeeora, premnte an 
btructive view of the general character of the lake, though, M hie permnal 
.cqudntmoe with it seema limited to the western and south-weetarn shorn, mme 
of hi generalhatiom, baaed in p r t  on earlier work, may need modi6oation. The 
pineteking survey of the Alexander-Wg expedition hse already been put 
 fore redern of the Jouma2,'no far M its multa u e  available, sad it, too, is sn 
~mportant help k, a knowledge of the prenent hydrographid conditions 

One of the elementary quertionn to be mlved k that of the wtual limite of the 
lake proper, both at low and high water, but this ia oomplicated by the apparently 
rapid changea to whioh it is at prewnt eubjeot, b ~ t h  from s e w n  to maeon and 
from year to year. The view held by Lenfant and otherr, that it is rapidly drying 
up, L ahared by Lieut. Audoin, while Captain Tilho alw believea tbat great 
okngaa hare taken place sinoe Naohtigal's time. That thew are still in progrew 
leamu &own by the fmt that Lieut. Alexmnder found an almoet impseeeble barrier 
of vegetation rtretohiig aomw the open water shown on the earlier Frenah maps 
u rPnning down the w e ~ t  aide. It is unlikely that t h i  barrier a n  exist only 
at low water, and Captain Tilho found a dietinct tendenoy for the northern and 
w u t h - w t m  h i m  to become separated by the progredve formation of d- 
k n k s  and the growth of vsgetstion on them. It is poaeible that too mwh trort 
may be p h d  on early maps M indimtiom of the state of things during the 
middle and and of lmt century, for even Naohtigel's aqasintrrnoe with the lake 
WM insuficient to enable him to show its limits with more than an extremely 
rough approximation, whiie he reoognimd that a large part of its area RM taken 
up by the i ahda  of the Budduma, and that a t  low water but a emall p u t  of the 
whole WM covered. In any caae, there meme no doubt-that any extenrion of the 
knte and ialands muses a net diminution of the water ma, and not a mere 
dimplacement from emt to went, M h~ mmetimw been thought poesible, for it 
b wrt.in tbat the western shore-line, whioh L the kt-marked of the whole, hus 
not shifted west us a rellult of growth of land on the mat. 

With, regard to the suppod difficulty of fixing the preoim boundary-line 
between lake md land, Lieut. Marquardmn my8 that i t  hee been exaggerated, 
aa the normal high-water line Is well marked by a belt of vegetation, and even in 
dry n w n r  only the outer fringo of thin is killed by the drought. The apparent 
diffionlty oaaws chiefly, not at the period of high water, whioh is some time sfter 
the bulk of the rains is over, but during the reins themselvw, when all the 
depmaed portions of the sl~rrounding country are filled with rain-water, whioh h~ 
rerlly nothing to do with the lake. llhii would explain the e w  with which an 
exaggerated notion of the extent of the latter may have been formed by the eulier 
explorers Still, tho evidence of a net diminution in the part few years seems in- 
controvertible. Lieut. Audoin, who given sn excellent description of the archipelago 
of hlrrnda on the e a t  aide, and the varying nature of them as one progrBMcs 
farther from the permanent shore, says that islands not long ago distinct have now 
d e d ,  and that the different names borne by  arts of the mme inland are 
rruvivdn from a former state of thingr. The regular arrwgement of the islands 
and intervening ohannels in lines at right anglen to the direction of the north- 
wter ly  winds proves the former to be of the nature of dnneq which have 
encroached upon the lake. Thie character is, indeed, taken by Lieut. Marquardwn 
u a proof that the eustern portion of the lake occupies what WM onoe part of tk 
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desert, but he dots not seem to allow sufficiently for the rapid advanoe of the 
duaer in the d i d o n  of the wind, which would enable them to invade tho old 
Me-floor during dry yeam m d  in the dry IKUUJWI. 

Lieut. Audoin makes en attempt to elucidate by mathematical CrlauLCions the 
existing hydrographical conditions. H t  figures w baaed on observations extending 
over aome time, but the hypothetical element reem too large to jurtify very full 
eonfidenoe in the rwulb. I n  a mean year he a l o u k t a  the gnwe amount of water- 
supply to the lake as 16,768,000,000 oubic metrea, whicb, on the a ~ l m p t i o n  that 
the total lrrer is 17,000 quare  kilometres (the other writers plscs i t  at 20,000 
more), would oruse a rim of level (were none loat by evaporation or in5lhtion) of 
1.40 metre. About half of the supply only is received during the period of tho 
rim, within which same period the loss ir daulated to bring about a vertical fall of 
0'16 metre, ao that the net rim while the waters wntinue to mount is p- a t  
on1 y @65 metre. The net loss during the rest of the year is placed a t  0'70 metre, 
ao that the wnclusion arrived a t  is that on the whole year there ie a t  preaent a net 
loea of 0'16 metre. Lieut. Audoin says that theae suppoeitiom are borne out by 
obsenatibns and by the statements of natives, but atill more extended researcher 
are certainly neoemary (M he himmlf allows) before the w n c l u a i o ~  CUI be regarded 
m definitely established. - 

In any w e ,  i t  is impoeaible to decide, from extting data, whether the ap-t 
ddcoation is wntinuoualy progreaaive or whether we have to do merely with 
priodical fluctuations. That the latter may be the caw is the conclmion drawn 
by Captain Tilho from the statement of a native chief, who ahowed Captain 
Hardellet variolu lagoons then full of water, but which his father, when a boy, had 
aeen dry. " All these lands," he mid, were then Eanem ; afterwards Allah aent 
g m t  rains, the waters row, and Kenem retreated far to the north." 

Lieut. Audoin regards the drying up of the Bahr-el-Ghad M possibly a 
consequence of that of the lake as a whola He thinks, however, that even when 
i t  existed it  may have been nothing more, a t  leaat in itd weetern part, than a mriea 
of lagoons similar to those on the Kmem shore, and that the motion cf the water 
wan merely a s o r f ~ e  current varying with the direotion of tbe wind, such M may 
be obwrved in many of the channelr of the lake. Captain Tilho doea not venture a 
t h r y  M to the character of the Bhar-el-Gihazd, though believing, with Nachtigrl, 
that the lake water may be drained away long distrmcee by underground ,channels. 

Among the many interesting pointa dircussed is that of the wlour end compo- 
sition of the lake water. While Lieut. Marquardren (judging, i t  mme, lrom his 
experience In the south) mys that it  is fresh, Capbin Tilho maintains that this is 
by no means the case except near the mouths of the two principal rivers. A t  
a distance from these, cg. in the stagnant lagoons of the archipelagoes, i t  is aome- 
times EO charged with selta that eveicattle refuse to drink it.   ow ever, by digging 
a pit near the borders of the lagoonu, potable though slightly brackish water may 
be obtained. In the case of other swamps in this region, it  is often found that the 
water in the centre is the most Eaturated with snlte, which, on the drying up  of 
the swamps, are deposited in the order of their crystallization, those rich in chloride 
of wdium occupying the periphery, while a depoeit of natron will b found in the 
centre. In portions of the lake a regular gradation of cclour from within outwards 
may be noticed, passing from grey through ycllow to bright green and blue. Full 
information is given on the rEgirne of the winds in the baain of the Me, the 
variations of the saasone, and the like. The changes of level, which have been 
thought to pnrtake of the nature of a tide, are brought about simply by the agency 
of the winds, their periodicity being due either to the diurnal change in the direction 
of the wind (noticeable during the prevalence of tho north-east winds) or to ib 



variation in intensity. Where the shore is 8.t the amount of fluctuation may 
reach as much M 10 to 15 centimetrea (4 to 6 inohw), and the water may encroach 
ooasiderably on the land. Betidea the hydrographid obeerpetions eome excellent 
m e y  work on the lake-ahores bar, been oarried out, and the methods are described 
in detail by the several writars, but into thaw limits of a p e  forbid u to enter. 

EARTHQUAKE ORIGINS. 
081 of the most suggestive contributions whioh havo been made to the under- 
standing of earthquakes han come from an unerpeoted quarter. In a mriw of 
rrticlee, published in Prof. C)erland9s Bai tqs  rur ffeophyrik,* Major E. G). Harbos, 
of Copenhagen, baa developad a new and dmoat revolationary notion of earthquake 
origin@. Without going baok to the very earlieat seismology, it may be said that 
when an errthquake WM first recognitid se due to ware motion, propagated out- 
warda from an origin, thia origin wan reguded M catrioted in site, comparable to 
a point, and d e d  a centram, or centre. From thie waa derived the term epioentre, 
a word whioh ia still uaed to define the s u r h  imrnedi~tely over the focus or 
origin of an earthquake; and though its inventor, Robert Mallet, showed that the 
origin of the Neapolitan euthquke of 1667 waa a fissure, and the epiaentre, 
oonrequently, an area of eome siw, yet the idea that both focus and epicentre 
of great earthquakee are small, in wmpuiaon with the orerr over which the shock 
ia felt, remained. Thb idea wan supported by the fact that there WM always 
a central area of maximum violonce, the pleietoseismic area, and from this out- 
wards the violence gradually diminished in every dimtion, ao that the i s ~ ~ ~ b m a l s ,  
or linea of equal violence, formed a feirly regular mien of ovala. In no cpse wss 
the wkul course of rn isoeeismal free from irregularity, but an it waa found that 
the violence of the shock depended to a great extent on load variations in the 
configuration of the ground, and to a greater degree on the nature of the under- 
lying rock or subsoil, we had oome to look on the diminiabiog violence of the 
shock an due to the dissipation of ita energy es the disturbam spread out over a 
caatinuoucly inareasing ares. 

There hpq however, always been one great diffioulty in the application of this 
interpretation, in the impoesibiity of getting any sort of agreement between the 
course of the iaoeeiamal and coseismal lines, the latter being linen of simultaneous 
arrival of the shook. Exact agreement is not to be looked for, both being more or 
lees influenced by the nature of the rock through which the earthquake travele, 
but an approximate coinoidence there should be if the diiturbanoe tr~vele outwards 
from a central origin. Seiimologbta have out thii aordian knot by rejecting es 
bed all thoae time records which do not fit in with the accepted explanation, and 
there wan justification in this, for it h~ been found that little dependenoe cen be 
placed on moat of the suppoeed timea of arrival, since recorde from one and the name 
place usually vary by many minutes; yet it went againet the grain to reject, se 
worthle~, obeervations which bore every appearance of having been made with w e ,  
just bscruae they did not fit in with preconceived notions, and Mejor Ikrrboe's inter- 
pretation, if accepted, relieves us from this neceseity. 

Bpring his ooncluions on o study of tholie great earthquakes of which fairly 
complete rcco~nto hare been published, and using the times at which they are 
said to have reached afferent plaoee, be hes come to the conolueion that the 
dimedona of the aeiamio area and of the foow do not U e r  very largely, and that . VOL 4, 1901, pp. 406-420; 6, 1902, ppa 206-298; B, 1903, pp. 300-348; 7, 1005, 
pp. 379410. 
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the latter oomiets of a mt of fisrwea, along which the dirrtn~banae either originated 
simulhneoudy or e p d  with greet rapidity, and from which the wave motion 
WM propagated outwuda In thia way he explnins the very divergent astimrta 
of the rate of propegation of earthquakes, for it. in evident that if two p h  are 
both eituted on one of the lines of origin, the difierenoe in time between them 
givea the rate at which the diaturbsnce hae s p d  along the origin ; if they are 
both on a straight line at dght angler to this, the differenoe given the rate a t  
which the wave motion ie propagated, and in every othor w e  we have a combina- 
tion of the two. The rate at which the disturbnnoe epreade dong the origin appean 
to be subjeot to great variation, and ie uually high, but the rate of propagation of 
the wave motion saeme to be mwh the ume in every c w ,  and ir eatinuted at 
about five-twelfths of a kilometre, or about onequerter of a mile, per mud.  

One of the greateat difficulties in the way of accepting thi explanation has 
been the apparently conolusive read& of the mismio triangulation ' near To&, 
from which Prof. Imamura obtained, in 1902, a mean rate of pmpgrtion of 8.18 + 096 km. per eecond. In hia last publiehed paper Major Hub- dale with this, 
notioing that only eight earthquaken in all are utilized, of which four gave umble 
mismograms at all four stations, three a t  only three stations, and one a t  but two. 
For two of these detr'ied records have been published of the timea a t  which 
they reaohed the meteorological stations of Japan, and it ie shown that theas 
times -not be made to fit in with the rate and direation of propagation deduoed 
from the triangulation. Interpreted on Major Harboe'e linea, i t  appears that in 
eech cslle a branch of the origin pwed through the triangle of etationr near lbkio, 
MI that tho timen at which the dietarbsnce affeoted esch of the stations do not 
refer to a single system of wavo motion, travelling acmw the field of obwrvcitioo, 
but to two distinct sete of waves, spreading outmrda from a oommon origin; on 
this interprotation the records from- the meteomlogid ob~ervatorier fall i& line, 
and the dimrepancies between the observed and arloulated timea an, minimid. 

We cannot nay that Major Harboo hw proved hie theeia, but it must be oon- 
feared that he h u  impugned the titlo of the currdnt explanation to general acaept- 
ancc. The old theory must be put on its defenoe, and the dwieion betwwn the 
two be left to future inventigators of coming earthquakes, for the investigationr of 
the p t  have been carried on m exclusively in the light of a single hypotberis 
that many facts muat neceesarily have been overlooked, whioh will rtrnd out pro- 
minently-in the light of the ne; interpretation. 

R D. 0. 

R E V I E W S .  
AFRICA. 

THE P H O B ~ M  OF SOUTII AFEIOA. 
' Tho Africander Land.' By Archibald B. Colquhoun. London : John Murn~y. 

1906. Pp. rv. ,  488. With Map. 
IT ia hardly possible to review this intemting book aa a geographical work. It 
is, in fwt, a treatise on the unmlvrd political problem of South Alricr, in whioh 
the author bases his statement of the manifold diffioulties of the mq together 
with his suggested nolutions of them, upon the permnal observations for whiah be 
h~ had peculiar opportunities. He ohallengas geographical oritiobm at  the out- 
set, however, by his desire to apply the term " Afriwdcr " alike to the Britiih and 
1)utch inhabitants, instead of to the latter only, and to coin the name " Africmder- 
land" for tho territory of a " South African nation." The book baa a further 





is along the uplif '  of the Blrok hill4 Bighorns and Rooky mountain Front ranges, 
and in the Arkanan valley in b a t h  Colorado, w h m  it rsoeirea great volnmea of 
water both from the &fall and the insinling from the drama In partr of 
Dakota the mpply h~ been largely u t i l i d  (ohie0y for irrigation) by mema 
of arb ian  wella of a varying depth from 600 to 1000 feet, hut in the centre and 
west of the stab there are wide ueas still untapped, and the p m u r e  k m p a t  
that flows oan be obtained in all but the very higheat land or in the muthsut  
corner, where the head is loet by the aandetone reaohing the m r h .  In North 
and Central Nebraska, and Wyoming, on the othar hand, the mantle of Tertiary 
d e p i t s  k ao t h e  that the Dakota water-horison is too deeply buried to have 
any eoonomio value. In Nebraska, indeed, the underground geology is not well 
known. But in Ksnna~, again, thin water-eupply in not far below the rurfm, and 
h.s been ntilieed to eome extent; while in  EM^ Colorado an uplift eest of the 
Rocky mountains brings i t  within easy r w h  of the well-driller in the Arkansan 
valley, where there le 6 excellent flow. 

Mr. Darton's report furnkhea the fullest detallr both of the general geology and 
of the number and condition of all tho existing wells in the region surveyed, and is 
finely illnatratad with photograph and aactions. I t  is eoaampanied hp two m a p  
on the male of 20 miles to an inoh, one showing the geology and the other the 
distribution of the underground water, the depth of the Dakota nandetone below 
the surface, tbe regionr of artesian flows, and other det.ib. Both mspe are 
contoured. 

POLAR REGIONS. 

'No Man's Lsnd: A History of Bpibbergen from itr Dimvery in 1596 b the 
Beginning of the Soientlfic Exploratton of the Conntry! By Sir Martin h n r y .  
Cambridge : Univemity Pma 1906. 

Thie is a work of mlid value, embodying a large amount of regerroh among 
printed and unpubllehed dooumenta, and much of the information preeented would 
not be met with in literature that ia readily .cceesible. During Ma study of the 
euly history of Spitsbergen, undertaken originally in oonneotion with hir o m  
explastionn, but ohce oontinued from the intrineio inbreet of the subjeot, Sir 
Martin h w a y  bos been able to throw new light on many obraure points, but 
M he has already d i m u d  the ohief of thew in the J m r d  st various times, it 
is unneMlssary to speak of them at length here. The value of the book to studente 
wnaista in the large body of information brought together within oonvmient 
compass, and the oonneoted story of some of the most romantio epieodes in the 
hietory of geographical k v e r y ,  whioh it supplies. A p r t  from the work of 
pioneen like Barenter and Hudaon, it d d s  fully with the early whaling enterprime 
of Englieh, Dutoh, and other nations, and the strenuma rivalry to whioh it led- 
a subjeot which can vie fbr intartat with many narrativa of fiction. 

Among the many qneations wnneoted with the grsdasl inomam of geogrrphid 
knowledge of the group, the author's verdiot on the controversial mbjcrct of the 
discovery of the inlands in the extreme eest, known to the Swedse M Kong Kwh 
Lad, deeervse special mention. Siu Martin Conway allows, with Prof. Nathomt, 
that the supposition of the dimvery of this group from the aonth in 1617, under 
Edge's auapicea, is untenable, but he does not therefore abandon the ol* that 
the Wiche'r Land of P u m h  really represente Kong Karls Land. The Engliih 
work of that year WM evidently devoted ohidy to the route up Wijbe Jans water, 
near the head of whicb the high latitude spoken of (or mething near it) must 
really bave been attained. There eeems no qusetion that Nor th -h t  LPnd waa 
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sighted (and named after Sir Thomae Smith) from mme point of vantsge in this 
dimtion, and, M Sir Martin Oonway point8 out, the nearat bland of the Kong Karl 
Land group could almost equally well have been wen on a clear day. The theory 
that Edge ~ l l u r d  had been dincovered by Joris Oarolua in 1614 may not be ro ierdily 
mpted ,  but this qusstion is diecnsred elsewhere in the present numbsr of the 
Jwnd. 

A prticularly valuable featare ie the extensive bibliography-quite the mmt 
complete that ham yet been brought together. The confused nomenclature of 
tho Spibberpn ooub ham rece.ived careful conaideration, and the identifiortion 
of the old n a m a  with aotnal featnrsr is thoroughly slrtiafaotory. I t  m y  k 
noted that Sii Mutin Conway rejectr, and apparently with juatioe, the ida that 
the 8i Thomm Smlth'a inlet of Fotherby and the English WM Hinlopen #trait, 
it being really idential with Wijde b y .  The reproduotione of early map, many 
of which bare alredy appeared in the Jwmd, are a great help in tnoing the 
history of Spitahergen uartography, while the copy of the Admiralty cbart (with 
moditiatiom as re@ nomenclature) aupplies a muoh-needed guide to tbe 
modern knowledge of the group, the repreeentations of whioh, in generally M- 

w i b l e  map,  are u a rule mo8t inadequate. Many of the quaint outa in  tbe 
w l i e r  narratives ace a h  reproduced. 

'HISTORICAL QEO(tWHY.  

'The J m d  of John Jmrdain, 1608-1617.' Editad by William Fater,  S.A. 
Ombridge : Printed for the Haklnyt k i e t y .  

I t  in meet and right t h ~ t  the Society bearing the honoured name of Hakluyt 
should bring the Journal of John Jourdain, "smothered and buried in Lrksilsnce," 
to light and preserve hie memorable exploita "from the greedy and devouring 
jaws of oblivion." In  the spring of 1608, the year that the Engllsh made their 
fimt permanent llettlement in Amerioa, John Jourdain, a merchant of the then 
port of Lyme Regie, in Dometahire, nailed for the Eaat in the A ~ m i o n ,  one of the 
two s h i p  that were aent by the E a t  India Company in queet of trade in the Eaat. 
The expedition ia known an the company's fourth voyage. After nine yearn9 
m d e r i n g ,  and having bad his full ahare of the hardship and h m a l a  incident to 
the life of a traveller, he returned to England. He kept a careful journal, and 
from it we receive impressione, not only of lands then unknown, but abo of the 
perils whiih beeet his path, and of the courage and dignity of hie character. The 
original diary haa not come to light. The manuscript wed for the purpose of 
this volumo ie a contemporary copy. 

On July 14,1608, the company's two ahipe, Union and Ascendon, came to an 
anchor in Table bay. Here the s h i p  stayed two months to make the pinnance 
bigger (for which they had brought oat the materials) and higher than in her &st 
bulke for the better pssenge the Cape and more semisable for bueyna." Time 
hung heavy on their hands, for Jourdain writes, " Haveing little buyelnee, for 
reamtion my eelfe with other of tho marchannte would take our walke to the topp 
o f t h e  hill d l e d  the Table, which before wee retourned found it  to h a weery- 
some journey." He considered the Cape "to be very healthful and aommodioue 
for all that trade the E a t  Indyes," and foreaaw thst the mil wan sufllciently rich to 
invite colonisation. "As aleoe if it were manured, I am of opinion that i t  would 
bum any thinge that should bee aowen or planted on it, a for all kinde of grains, 
wheate, barlye, eta., besides all kinde of fruite, as orenges, lemone, limee, and grapes.'? 

A M  the ships had rem~ined for more than five monthe in Tnhle bay, the 
pinnance waa completed and launched, receiving the name of the Good Hop. On 



the evening of September 19, the fleet sailed from Saldania road, and the next 
night "them blew0 lloe muoh h d e  with UI over growne ner," that the A d n  
" lmt comprnie of the U n h  and pinname!' The Union they never MW again. 
The draauion pmoeeded up tho  EM^ Caret, tombed a t  the Comom inland8 and 
Pemk, and after Bnding the winde variable rs before" and taolr'ig too and 
again divers tima," on January 19, " aboute nine in the morninge we deeoryed high 
land. At three in the afternoow wc# earn other ilands, whioh wee made to bee four 
Slandr* They were the Seychelles, and now for the 9mt time we have publiihed 
the lnterstting reoonnt of them given by Jourdain in hia Journal. He mma up his 
impmdonr M foUom : It h n very good and refreshing plnce for wood, arter, 
ooker-nut@ fish, and fowlq without any feue or danger, exoept the allagartea, for 
you ornnot diacame that ever any people had bene there before uan 

On Febnurg 1 the d-O)L again net soil, and on the night of April 7, "about 
tan wee anohored in 18 fathoms water within two lesgwr of Aden C ~ t e l l . ~  The 
damion WM the drat Britieh Pip, r Mr. Foster informs ne, "to vinit a p h  
that waa deotined to bowme an important outpoet of the British Indian Empire." 
Owing to sundry disputes having arisen between Aleronder Sharpey, the aom- 
mander, and the governor, a O d  renegade+ the drwnsion prooeeded to Moohn, 
and Jourdain, m m p n i e d  by two aampnionr and two European renegdes who 
acted M interpreters, net forth out of Aden towardo Bana. The journey is mainly 
intarenting on aoomnt of it being the 5mt ever made by Englishmen in the interior 
of Yemen. The mute from Mocha to 6ana in now comparatively familiar ground. 
Tho editor makae no mention of Uruttenden's ' Narrative of a Journey from Mokb4 
to &a,' made in 1886. It b intarenthg to compare Jourdain's account of Snna 
with Cruttenden's narrative, written two centuries Inter. Jourdun writ- "It i n  
n very &till cittie for all provision of viotuall and fruite, and reaoonable oheape. 
A wholerome and pl-t plaw to dwell in, and a temperate sire, neither too hott 
nor too odd ; but n p n  the waye in the morningn it is M cold M in England." 
Cruttenden stat& : "The climate of San'b in tao dry to be healthy ; there is rare1 y 
any dew a t  night, and the wind produow a feverish feeling in the hands and 
k t .  . . . The thennometar during our stay reached 76' at the highest, and 65O at  
its lowmt p i n t  between July 26 and August 20." 

From sane Jourdsin and hie oomp&ions travelled to Mocha, and net a i l  for 
Indin on July 26. A month later, when they were dling norom the Gulf of Cam- 
bay for Swat, the Asmeion straok on a oandbank and was lost. The next night 
"we were all embarked in the two boats, virt. in the longe boate 62 pcasona, 
benMae &re of luggage, and in the akiffe 13 pemns," and they, fortunately 
making the mouth of the AmMh river, landed a t  @andeve+ 28 miles muthaeet 
of Burat, The Clovernor welcomed us in the beet manner, entreating0 ue to rest 
our wlver while they made ready suoh victualla M WM to bee had, which wm doe 
nith butkn and fruite, for the Governor is an Abramane [Brahman], whoe doth 
never eate of any live thinke, and therefore he prayed us to pardon him, that it 
van against his lawe." 

There ie nothing mom striking in the early travela of Englishmen in India than 
the marvellous kindness with wbioh they were trented by the natives. From 
Swat Jourdain prooeeded to Agra, where-tho Mogul 0ourtw.s at the time, m d  
had an interview nith the Emperor Jehangir. "Wee gave the Kinge a peece of 
gould of our Kingel quoyne, which he looked earnestlie upon and putt it  in hie 
pocketLu On July 28,1611, Jourdain and Sharpeigh left Agra and returned by 
way of Ahmedabad to the oos& In the middle of Ootober, Jourdain, diagaised M 

a native and ~coompnnied by a native broker, dipped through tbe Portuguese 
guuds, m d e  hie way to the beach, and wae taken on bmrd the Peppercorn. The 



kttsr put of Jourdrin's voyagea md adventurea lay among the Esst India inlands. 
Bnt the und haa run oat. I t  appeM to ue that the plan of Mr. Fwter's work and 
the manner in which he baa &ed it out entitle him to praiae of an exceptional 
kind. The intmdnotion gives a clear summary of the erenb reoorded in the 
j w d  The nota w the mulb of time and attention baatowed on the different 
anbjsdq treated by one who h.s an abrorblng intereat in thq subjeob themaelver. 
Hence their dw. They are not manulPctursd for the occuion, but come from 
r full mind. 

O. W. FOBBLBT. 

THE MONTHLY RECORD. 

lome Alpine Tuna.-For several yeers peat Prof. Garwood han devoted a 
put of each summer to the detailed examination of a group of Alpine tarm, 
occurring in the Canton l'icino, with 8 view to elucidating their special character 
md mode of origin. A particular inter& attaches to these tame, inasmuch an 
they include, beeides some mme-lakea and others due to the damming of valleys 
by loore materials, a group of lakes recognized by Prof. Bonney as undoubtedly 
wupying true mk-baaing and possibly due to excavation by ioe. A careful 
study of them wan thua of great importanoe in conneotion with the vexed queation 
of the amount of erosive work cagble of being effected by ioe. A point which 
alm called for invaetigation wan the fmt that, beeidea theae lakes in the Airolo 
district, othea further west, such aa the Engstleneee and the Trubaee, likewise 
lay along the outcrop of certain Memzoic limestones. The work of m d i n g  the 
Irkw was rendered ditlloult by the altitude at which they lie, and the absence of 
boats from moat of them; but thie WM got over by the oonstruotion of a munding- 
mrahine capable of being u d  from the banks, while, aa it was self-registering 
both in regard to the paition and depth of the mundinga, the results were likely 
to be far more ~ccurate than thoee-obtained in the ordinary way with boa&. 
Prof; Oarwood givea a detailed dedcription of the lakee, and the conclueions to 
be dram from his examination of them, in the Quarterly JourncrZ of the &XI- 

logical Bociety (vol. BP, part 2, May 23, 1906), his paper being accompanied 
by topographical and contoured maps, and by exwllent reproductions of photo- 
grapba The moat important of the lakes are thore of the Val Piorg the largert 
of which is Lago Ritom, but those examined include mveral group near the Val 
Lwmtina; the St. G o t t h d  laker; nnd the Lego d'Eiio, just within the Italian 
frontier. Prof. Garwood divides the whole into four groupa, under two main 
headings, ria. (1) thone entirely or partly dammed by loone material, and (2) true 

Some of the first category may be in part rock-bound, but the main 
intsreet centm in thore of the m n d  crtagory, where thin character is definitely 
68tablished. The chief Ues of the Val Piorg which fall under this heading, are 
rhoan to lie rlong the junction of mluble Calcareous rocks with gneiss or ffihisb, 
.nd the axes of greateat depth coincide very o l d y  with them linee of junction. 
T h  ia nothing to indicate that ice took any real pact in the formation of 
the lakeq but everything points to nolution having been the operative agency. 
Thm am, however, four rock-bins, forming group 2 of this category, which 
ue more difficult to explain. Like the reat, they lie along the junction of two 
d8erent rock-types, and, thongh probably due to differential weathering, their 
-ce in their preeent poeition seems to have been determined by structural 
him of weaknesa But even if ice played ite part, ita action wan apparently not 



of the nature d digging, but of the removd of leas &tmt, powibly more 
w e a t h d ,  materiaL The g e n e d  oonolusion ie that the l a k a  of the W t o n  
Ticino so far examined, with the p i b l e  exception of the rook-pooh of the 
St. Glotthard hospice, do not m m  to be due to ioe-mion in the generally 
undemtood sense. 

The Snowfdl of Xaroh 93,1906, in Central Ifnrops-Like the winters for 
some ten yeam peet, that of 1906-1808 was marked by the smdlnese of the mowU1 
in the whole of Central Europe, and the great MI whioh ounured on the t h h o l d  
of the pr-t spring was on this acwunt the more remarkable. From statomentr 
by Dr. R. Hennig (of the N a t u r w b e ~ .  Widmaehrijl) and Dr. A. S d y  
(Vienna), the following pticulnrn reapeoting i t  may be cited. The magnitude of 
the bed weather consisted lees in its intendty than in the abnormal n (for the 
reason of the yesr) over which i t  extended, and tbir feature aonstituter an e k n t i a l  
part of i b  specifically geographical chanotar. From h t  @ormany, North-Wat 
Hungary, and the Adriatic on one nide, and from Denmark and at.set Britain on 
another, the mowfall reaohed ls far an the 6011th of France and Spin .  The in- 
tsneity was & unusual in many plaoes. ~ v e n  from s p i n  came reporb of a 
fall of over 3 feet in depth, as ale0 reports to the earns effeot, but mom trart- 
worthy, fnnn the R h i e  wuntry, l'huringis, and South Qermany. I n  Thuringia 
the mowfall waa aooompanied by s t o m ;  and in the Rhine territory, more par- 
ticularly the Eifel, there wan in addition a temperature as low ls 1202~ Fahr. 
In  tbe South-Elstern Alp,  moreover, socording to the records of the Hydro- 
graphical Central Bnreau in Vienna, it snowed uninterruptedly on the 22nd end 
23rd, the snowfall being here a d  there attended by violent storma. Here, too, 
the new snow soaumulationg especially in South Tyrol, Oarinthlq and M n ,  
reached depths of from 24 to 3) feet; while in Klagenfart and a t  mveral other 
places a fine sand, shading from yellow-brown to blood-red, was mingled with the  
snow layers. Occasion for thie abnormal meteorological ocourrenoe was afford* by 
the peculiar character of the situation, and the shifting of the atmospheric prsseure. 
While an extended mnximnm rested over North-West Europe from the 20th 
onward, a sharply pronounoed minimum of atmoepheric preseure prooeeded from 
the Gulf of Qenoa over the plain of Lombardy (where it oocnrrd early on M a d  
23) northwardn acrose the Alp ,  where, on the morning of the 24th, i t  rested with 
its centre somewhat above Berlin. Thia line of advance, the' well-known " Zug- 
strasae Vb " of von Bebber, is always lseociated with severe bad weather-in winter, 
mow-stom ; in summer, olond bursts and inunbtions. The normal oourne of this 
portentous "Zugstr~sse" proaeeds from Lombardy or the Adriatio by way of 
Vienna and the Gtermano-Russian frontier to the neighbourhood of St. Petareburg. 
This time its more westerly route involved in bad weather Went Germany and even 
Western Europe. Under the analogous weather-phese of March, 1894, whidh how- 
ever followed a normal w w e ,  Posen, Silesia, Moravia, and Lower Austria euffered 
eepeaially, and lay buried for days under snow-maeees. The huge snowfall in 
Vienna on May 16 and 16,1885, muet, also be referred to the "Zugatcaaae Vb!' 
Vienna and the adjoining territoriee, all lay on the eastern edge, or quite outside, 
of the storm during the great snowfall of Maroh 23. 

The German Coal Trade.-A paper by Dr. Otto Becker in the Annual 
Beport (2905) of the Frankfurt Geographical and Stetiatioal Union given a 
wnciae summary of the hietory of the German coal trada Medilsvd C)er- 
many's wealth of forest is witneeaed in Vrfdank's saying (thirteenth mtury) ,  
"Dem rtohen walt a lfiteel schadet, ob sich ein mann mit holse 1AdetW ("the 
rich forest little grudges a man hi load of woodn). The first coal-mine worked 
in Germany was in the neighboarhood of Qacheo. There, in the earlier half 
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d the fourbenth century, pit cosl WM the fuel most in ure. Withal, however, 
the mnmmption of coal in Oarmany throughout the Middle Ages waa very 
lirnibd and oontined to dirtriots of surfam mining. With the foundation of 
melting worlrr in the sixteenth and n e v e n h t h  centuries, suoh grew to be the 
mtuumption of wood that the Landgraf of Hesee forbad their further erection. 
A fasst ordinance of the Bru~wick LIineburg lands prohibited the we of charcoal. 
Of like purport wae the mandate of the Duke of Bmnswiok in 1686. An eleobral 
ordinance of 1654 recommends the ooel-pit on the Saar, Ti1  the beginning of the 
iihtaenth oentury p i t o a l  oomumption wan customary only in the industries. 
Itr domeatio use wae tabooed ae prejudicial to health. Inflammation of the lungs 
md pneumonia in Liege and London were attributed to coal wn~umption, and 
smiths dwelling in Zwickau were forbidden the we of coal. House-stova and 
harthe were all constructed for wood fim. The coel trade, moreover, long wn- 
tinued shackled by arbitrary restrictions. The Electorate of Saxony, e.g., wan 
forbidden to export corl(1743-1822), while the provincee Cleve, Mom, and Merek, 
byl from 1766 to 1814, under interdict of the import of d. Any one convicted 
of implication in such malprmtice not only forfeited d r ,  horreg and waggom, but 

liable to imprhnment. In  Pmssu the Boyd Mining Office alone prescribed 
the working and output of eaoh mine and the mlllng price of output. Steam, 
bo~e~er, proved mightier than the will of princes. Towards the end of the 
eighteenth century the Smrbriloken Oolliery had planted branobee in France, 
hmine, and the Palatinab; ooals were stored in three pllrcee in Westphalia; 
&u coal magminee arose on the Morel, Rbine, Zabn, and Main. Then followed 
metal nil4 deep mining, steam-boilerr, and steam-enginw, and the requisition of 
rood for railway deepern, involving wholesale conwmption of d. As one 
iuuatmtion of the growing magnitude of the ooal industry, i t  is pointed out that, 
 henr re on Jmnery 1, 1879, there were in Pruseia 38,649 skam-boilers and 35,980 
dam-enginer (not including army and navy), on January 1, 1901, there were 
94,927 steam-boilere and 99,296 stesm+nginea Of all the good8 carried by rail 
h the empire, d constituted, in 1897, 36 per cent., in 1903, 38 per cent. The 
uticle includee a tabular view of Qermsnp's different -1 distriob and their 
rerpmtive outputs from 1881 to 1890, and every year since down to and holuding 
1900; of the export and import of coal and coke trom and into Germany and its 
m~ml regionr; and a oompuiron of the ooal-production of &many with that 
of d l  other coal-producing lands. 

MIA. 

The Dead Ber Lsvelr.-Observstions of the fluotuatiom of the level of the 
Dad aea have now been taken for several y s u r  by Dr. E. W. G. Manterman, 
rho has recorded the rerulta from time to time in the Quarterly 8krtement of the 
Pdsetine Explomtiou Fund. The last report, which sppevs in the number for 
Jdy, 1W)8, records an unusual rim, following on a rainy season of exceptional 
intensity, Up to the date of the latest obmrvation (in April k t )  37-96 inohes of 
rrin hd fallen, and the level had risen 34 inch- since the date of the autumn 
okrat ion.  The figurea given for the yearn 1901-1906 show that the extent of 
the rim is not always proportional to the rainfall, for wherean a rainfall of 15.94 
inchea wan followed in 1901 by a rim of 14.5 inahes, in the following year s 
r i a l  of 2094 inahes asneed a rim of only 6 inohebthe  smslleet within the six 
pm dnce the obmmtions were commenced. In  1906 a rim of 23 inches had 
followed on a ninfall of 37.32 inchm, no that a wet cyole would neem to have 
hbly mt in. A thunderstorm, sacompded by deluges of nin, wan experienced 
on the occuion of the raoent visit, having, it  is eaid, been of a aeverity unknown 
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beforo at  Jericho in the month of April. Evidenoea were everywhere M b l e  of 
the violenoe of the flood that traversed the wadies. 

The Navigable Waterway# of India.-An article by R. B. Buckley, o.eJ., 
in the J o w n d  of the &&dy of A r k  (vol. 44, No. 2780) s u m m m  the d a b  
respecting the navigable waterways of India. Twelve thounand miles of irriga- 
tion canals, snpplemented by 30,000 miles of distributory channels, y a l y  water 
20,000,000 wren of crop. Of this mileage, oonstructed during the laat sixty yeam 
primarily for irrigation, about a qwrtsr  has been made navigable. In Xadma 
provinoe navigable canals radiate neawardr from the head works at  Bezwada, 
traversing the !bt and M l y  cultivated delta of the Kistne A like system of 
can& traverses the M a v e r y  deltr. Theae two systems are connected together 
by a navigable channel, and both with the Buckingham c a d  The Madm m ~ t  
is thus provided with a cantinnow a n a l  syntem over 1000 m i l a  in length, oon- 
necting the Qodavery and Kietna d s l h  with the southern diitricta. Again, in 
Bengal, Madran, and Lower Burma there are, not counting one or two minor 
canals in Madras, 1226 miles of navigable canals not used for irrigation. I n  
immediate contact with tidal creeks and riven communicating with the Bay of 
Beogal, their brackish waters are unavailable for irrigation. The circular and 
eastern d connecting Calcutta and BarrW, 737 milea long, cansista in great 
part of improved natural tidal channels. The O r h  coaet c a d  oonnieta of a tidal 
canal, opened for traffio in 1887, which connects the Hugli with the R m l p o r e  
river, and of a continuation which connects the Ruaselpore with the Hahi river. 
Inland water-communication haa t h w  been erfabliehed between Calcutta and Oriwa. 
The rivers emanating from the Himalayan, and having, therefore, permanent 
mow-remrvea to draw upon in the hot, dry weather, are most available for nariga- 
tion. Those, on the other hand, dependent on the rainfhll of the enowlam bills 
and plains shrink during the dry season, sometimes to admustion. All, however, 
rise greatly during the monsoon. Carrying in the flood aeaaon 750,000 cubic 
fwt  per second, the Kistna for three months oarriea only 100 cubic feet. The 
article includes an account of the shipping capacities and aotual navigation of the 
rivers of India, the burden of traffic borne by them, the respective parts played 
by rail and river in the carrying trade, the relative importance to Indii of the 
utilization of its canals for irrigation or navigation, or both. 

Obraoheffr Expedition to t h e  Tarbagatai, Central Aria.-The aubtauce 
of a letter from the well-known geologist, V. A. Obrucheff, giving some aoaount 
of the latter'e reoent expedition to Central Asia (Journal, vol. 48, p. 669X wan 
printed in the second number of Petermannu Mitteilungen for the preaent year, 
with introducbry remarks by Dr. Max Friederichsen. The latter pointa out the 
interest of the region examined from the point of view of physical geography, ra i t  
forma the border between the later am of the Altai (according to S u m )  and the 
older arc which baa its centre in the B ~ i k a l  region, and which in marked b y  dim- 
junotive dislocations having their outcome in troughs and " horsts." Obnurbffs 
work h a  shown that the region explored f o m  the extnrme member of thin system 
towru& the north-west, since, although folding is awn to a coneidereble extant, i t  

&her fracture that haa been effective in determining existing morphologid 
f ~ t u r e s .  The traveller, who was ecaompanied by hie two sons, and (at t h e  out- 
sat) by two other students, went south from Chuguchak and explored the aountry 
towarb the Barlyk range and Ebi Nor ; afterwuds devoting hie attention fo tbe 
eaatarn aeotion of the Tarbagatai in the direction of Zaisan Xor. The geologlml 
f o ~ a t i c n s  included marine Devonian and Carboniferow, the latter having the 
greetat extension. The swelled " Hanhai " strata, a typical Central h i a n  furma- 
tion, also ocourred, and yielded fossil#, the paucity of whioh her hitherto cawed 



gmt uncertainty M to their age. I t  wan found that the Tarbagatai ia not directly 
wnneoted with the Saur range, as has been s u p p e d ,  but is separated by a deep 
cleft (probably a rift-valley). There is, therefore, no true mountain knot a t  this 
wt. Traw of former glsciation were met with in the Saur, where in former days 
esoh of the aoathern valleys m u t  have been occupied by a glaoier 6 to 9 miles 
long. At present there are only ptchea of dud, or amall saddle glaoim, high up 
on the mountain-sides. Extensive moraines and oirques bear w i t n w  to the former 
extent of the glaciation, which must have been still greater on the northern ride. 
In the Tarbagatai i t  wss probably lees. The traveller said that another summer's 
work would be neceeaery to wmplete the examination of the region. 

k p l o r a t i o n  of the 8lrborr.-Mr. Hans Viecher, of the government earice 
of Northern Nigeria, who holds the Sooiety's Diploma in Surveying, left Tripoli on 
July 9 with the intention of orossing the Babara, and, if possible, exploring the 
Tibti highlands en m t c .  The journey is devoid of political riguifioancc, and hm 
the approval of the French and Turkiih authorities. 

The Duke of t h e  Ab&r Expedition t o  Buwenrori.-Telegrams re- 
csived in Italy esrly in July announoed that the Duke of the Abrwzi had succase- 
folly rccomplbhed the ascent of the highest summit of the Ruweneori nnge, and 
was on his way k c k  to Entebbe. I t  is not stated what altitude wm obtained for 
Me peak amended, and further details will be awaited with much interest. 
The Dirtribation and Eaunt~ of t h e  Okapi.-Booording to news received 

in ?day * from the Aleunder-Gosling expedition, a complete specimen of the okapi 
bad been procored on the Welle river, while interesting infurmation an to it. 
habits hnd also k e n  obtained. I t  is generally found singly or in peirs, and 
freqwnb the muddy banks of small s t m m q  where grows a large-leafed plant on 
which it commonly feedr. The animal may be found feeding until 8 rm., but then 
retirea to the reclueion of the forest. I t  is very quick of hearing, whioh makes i t  
diffioult of approach. The gsographioal distribution of the okapi is d i e c u d  in a 
m n t  number (April, 1906) of the P r d i n g s  of the Zoo2ogicul Society by Dr. Einar 
Liinnberg, from statement, made to him by his oomptriot, Lieut. Karl E r i h n ,  
through whom the first skin WM obtained by Sir Hsrry Johnston. He thinks 
thnt it  ooonra praotioally over the whole of the equatorid forest, from the Ubangi 
rod Welle in the north to a little beyond the C h u a p  in the muth. Its regular 
p~ture-grounds were thought to be open glades in the forest wetered by rivdete 
with shallow water. Although the flats are sometimes oovered by water, the 
ground is firm, whioh acwunta for the shape of the hoofs. The name okapi (with 
ths acoent on the second syllable) is used only by the small tribe of Wambobba, 
with whom the Wambutti who brought the first speoimena happened to have 
beep eemieted. The name in most of the Congo languages hi "dumb." 
H m  Frobnilu in t h e  Congo Barin.-A third lettar from thi t r a d e r  

(JoumaZ, 48,672 ; 37,829) is printed in No. 6 of the Berlin k e t y ' s  Zeitsd7ift 
fw the premnt yerr. The h r m a n  ethnologist had extended his researches into 
ths region math-east of Luluaburg, on either side of the Saukuru or Lubilasb, 
which, though prtially explored by Wiaamann, Le Marinel and othem, WM still 
imperfeotly known. Its elhnology is of special interest from the faot that the 
region b a borderland between the South Af ibm plstesu and the Central Afrioan 

* Acoording to a later account, the expedition wan making itll way to Qondokoro, 
but bnd reported the melancholy tidings of tho death, on Juno 13, of Oaptain Goaling, 
the lecond member of the party to succumb to thu hardrhipe oncountoral. 



foreet boe'i. and thst the p h y d  characters seam to have had coosiderable elfed 
on the movements and dbtribntion of the mtive t r i k  After leaving Luluaburg, 
the traveller visited the great fJla of the Lulua, which he propoem to name the  
Biohthofen fallr, since the nakive designation is constantly changina being that of 
the laat individual to loae hh life at  the epot. To the aouth the country r i m  very 
grsdodly, and beyond 70 B. lat. the river-valleys become leas and 1- marked, Lhs 
forest a h  rehating to a distutoe from the streuna A ohamciterSatic of this 
region am the upland bogs, the exiatance of whioh seem to have been a surpriee to 
the traveller, though they would seem to be only the counterpart of the sponges " 
of whiih Livingstone oaid so muoh. The native tribee show an retoniohiig degree 
of mixture, but Herr Frobeniw thinks that eome definite facb can be made out 
M regarda their history. He came upon trocee of the M d k e t e ,  who, in the 
Port~?guw recorde of the sirteenth century, are said to have made a r i c t o r i o ~ ~  
progrese from the south. The legende of theae people state that repnaentativcm of 
the older Baluba stock were then in the lad, and the traveller deduces from this 
that the great dispersion of the Beohusru raw (to whioh stook, he says, the 
Baluba belong) must have taken place befom the sixteenth otmtury. Hi obaerva- 
tiom will a h  throw liiht on the history of the W m  of pile-dweliinga in thin 
part of Africa 

Fixed Positiom in Higeria: Captain Omm8nney'a Expedition- 
Captain R. Ommmney, s.~., and Captain G. F. Evans, ale., have returned to 
England on completion of the telegraphic longitude work for which they were 
sent to Northern Nigeria last autumn. Landing at  Lagoa in the middle of 
November, 1905, the expedition worked up the telegraph-line US J e b h  to 
Lokoja, and then along the line whioh goes through Zungaru and Zaria to Kaw.  
Working e~twarda, Leri md Bauchi were fixed, and on the return journey the 
telegraph-line along the river Benue WM used to determine the pcmitiom of Ibi, Kelli, 
and Loko. In all, the longitudes of fifteen important towm in huthem Nigeria 
were determined with reference to L~gos, the longitude of which had alredy been 
fixed by cable from Cape Town Captain Ornmanney is much to be oongratoloted 
on the success of hie miaeioo, which involved a march of about 2000 milea and 
much arduous work. The arrangements for the expedition were made jointly 
between the War O5ce and the Colonial Office, and the High Commissioner, Sir 
Frederick Lugard, gave the expedition hi constant support and encouragement, 
without which a eucceseful isllue could not heve been attained. 

Bailway Comtrudion in Higeria-OffioiPl correspondence relative to 
schema for improvement of Lapa harbour and the extension of the Logos railway 
into Northern Nigeria hsa been issued M a blue book, with five plans. The 
contents include an account of nix months' soundings and work doet  in the 
Lagos lagoon, which extends from Porto Novo eastwards for 250 milee ; a general 
report on a aoheme of railways for Lagoa and Nigeria ; researches by Sir Frederic 
Lugard in the country north of the lower section of the Benue, viz. from Loko 
to ita junction with the Niger, and a h  that between Lokoja and the mouth of 
the Kaduna; a reoonnahance from 1bd.n to Illorin and Jebba; d i v q p t  
views on two alternative routes, went and wt, for the proposed railwsy from 
Ibadan to Illorin ; a general wncurrence of opinion on Onhogbo re the objective 
of the first extension from Ibadan, and on Kano as the objective of the Lagoo 
line; a description of the country north and erret of Old Cdabu and up the valley 
of the Crow river, tending to the determination of Old Calabu M the torminun of 
the railway on the a t  side of the Niger; a survey of the coontry on the  line 
Egbom-Jebba-Illorin; md a survey carried out in 1903-4 for a railway from 
Niger to Kano, the total length of the ground covered measuring 1204 milea 
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80 much d and diecumion on the p u t  of experts and men of authority 
amot but wntribub outeridly to the elucidation of this region of West Africa. 
The following is the poplation of Nigerian towns as given in Mr. Grey's itinerary 
d hia march from Jebba to Kana : Gwui, 5000, reduced by -fare from 20,000 ; 
Karachi, 6000; Zuia, 50,000 to 60,000; Lokoro, 4000 ; Kotokori, 5000; Anchor, 
5000 ; Farki, 8000 to 10,000; Bebaahi, 35,000 ; Kano, between 100,000 and 200,000. 
Theae 6guw exolude dl minor villapa and dl t o m  and r h g m  not upon the 
mt4 and amount to about 2000 per mile from G q d  to Kaw (140 miles). 

T e l w p h  Lina-An ukicle in the Zcibch~13 fGr Kdonialpolitik, 
etc. (Heft 12, Jahg.  vii.), takes stook of telegraphio communication in and with 
A The principal network in South Africa comprises a l q t h  of 2!2,000 milat, 
fivenixthe the total mileage in Italy, one-fourth that in Germany. The Algaria- 
Tnnh lines, ctretching from the Momcan frontier to near Tripoli, and mdmg 
out run- muih M  fa^ aa the Sahurr, meanurn 9400 milea. In  Weat Africa, 
rgrin, 7000 miles of telegrsph line, mainly French, having Timbuktu for itu 
northernmost point, serve the varime poseeseione from the Senegal to Dahomey. 
Of about the name length M the West African ia the Egyptian network, which, 
inclading branch lines to Eritres and Abymnia, now r d e e  south to Fanhoda, 
b , a n d  Adia-Abek Besidee these four l a w r  aystems, the lines of the French 
Congo and Congo State, more than 1600 miles long, include a catatline from 
Libreville to Mamabi and an inland line to Br~uzaville. Thence a river-cable l~crose 

Stanley Pool now linke French Congo with the h g o  State and the line from 
Boma to Coquilhatville. German h t  Africa has a oorret line from Tanga to 
Mikindmi, a central l i e  from fir-ee-Salaam to Mamm (completed lW), and a 
line from Tanga to Wugiri-more than 1200 miles in all, with Kilimanjuo for 
objective. In Britinh h t  Africa a line rune from Mom- to Lamu; another to 
Entebk. Other African linee include those running east end west of Tripoli; in 
Portnguem East and West Africa; in German South-West Africa and Kamerun; 
md from Lagos to Saki, Tebba, and Loko. To connect the great telegraph net- 
works there are projected, and already ao far advanced aa to ensure realization, a 
tmw-Sahurn line, s line from Cape Town to Cairn, a line from the Congo mouth 
to b - d a l a a r n .  The article neb forth the actual eituation and outlook of these 
thres projecte, and ahowe how the different African linee wmmunicata with thoee 
of the world at  luge. 

Sew Expedition to Xomt Xoginley.-We learn from the Zcitscitrift of 
Lhe Berlin Chopphicad Society that Dr. F. A. Cook has onm more started for the 
region of Mount McKinley, the higheat summit of North America, which he hopes 
to expbre under the auspices of the Philadelphia Qeogmphical h i e t y .  He in 
.ccomp.nied by Prof. Hemchel-Parker, of Columbia University. 

Dr. Hsuthal on Former Qlaoiation in the Ander-Dr. Rudolf Hanthd, 
whom contributions to Sonth American geography am well known, and who, 
after fifteen yeam in Argentina, baa been appointed curator of the Hildeaheim 
Museum, hne, before leaving South America, carried oot mme interesting 
mauchea into the glaciation of the Andes of B o l i h  and Peru (Petermanna 
dfittcilungen, 1906, No. 6). He etatea that he hae recertained that the name 
climatic differencee which are now obeervable in M m t  parb of the region in 
question prevailed alm during the Ice Ag.  Where rainfall is now scenty, he found 
that glaciation during the Ice Age WM also lean exteneive. He hold4 like Dr. 
Ham Meyer (Jmmd, vol. 86, p. 333), that inorem of glaciation WM due to extra- 
krreslrkl m i d  cauoea. The character of the glaciation in different lotitudea 



kus thin out, for while in Pat.goni. the ice took the fbrm of a v ~ t  ice-up, in 
Bolivia great deoiem descended from curtain centree, filling up the valleys lading 
down to the plains. He claims to bave ucerhined a h  that the main summits of 
the Bolivian cordillera (Wmpu, I l l i i n i ,  eta) are kocoliths of granitic cbamhr. 

The D d  Expedition to Bad h e n l a n d  &led from Copenhagen under 
the leaderahip of Mr. Nylius E r i c h  on June 24, intending to p d  d b t  to 
ita demthtion sher t o u c h i i  at  the F m m  to take on board dogs .nd horwa 
It is prom, beeiden filling up the gap in our knowledge of k t  Grssnkad 
between a p e  B i i k  and Independam bay, to make a p h  for the pole euly 
in 1801, and in the following year to attempt the crosdng of Cfreenland from e d  
to west over the inland ice. 

mTEXMATIOAL AHD PEYBIOAL em-. 
The MagnOti0 8-ey of the Psoiflo.-The Qdikc, the r e e d  en& 

in the magnetic survey of the Pmifio o w n  under the direction of the Camegie 
Institution, started from San Diego, Caliirnia, for her mcond oruiee, which WM 

to occupy the remainder of the year, on March 2 hat. &me of the former staff 
having been obliged to return to their official dutieg the oommaud baa now been 
entrusted to Mr. W. J. Peters, who wan second in command of the oecond Ziegler 
expedition to Frmz Joeef Land. The route sketched out lade by Fanning and 
the Samoa group to Fiji, and thence to Yokohuns and the Aleutian iaknda. 
Fanning inland was reached on March 31. 

Monthly Chartr of Thermal Anomslie8.-The subject of the our- of 
equal thermal anomaly, k of equal deviation of the temperature of any locality 
from the mean temperrture of the latitude in which it lies, has lately been taken 
up by Dr. Hopfner, who supplies monthly charts of the c o r n  of auch liner in the 
~ m n d  number of Pckmurn~ Mitteilungen for the present year. Similar charb 
(to whioh, however, Dr. Hopfner does not appear to mLr) were worked out by Dr. 
Spitaler wme yeere ago, both for the year, and for the months of January and July, 
and were given in the same periodid in 1887 and 1889. Beaides tracing the 
curves for the other ten month4 Dr. Hopfner's chute show certain differenma in 
points of detail, M is not surprising considering the sources of error which must 
unavoidably enter into auch an investigation, but the general multa of mume 
agree. AE Ba natural, the continents ee a rule show an exoess of temperature in 
summer and a defect in winter, while the reverse is the cane with the oceans. Thin 
does not, however, hold u n i r d l y ,  for, M Dr. Hopfner points out, certain regione 
show either an exceee or defect throughout the year. Thus the continent of 
Europe is always warmer than the mean for i b  latitude. The chart for the year 
brings out clearly the relation betwsn ocean currents and anomalh of temperature, 
regions of excess of temperature being m t d y  seaociated with warm currentu, 
tho reverse a h  holding good. The influence of the distribution of land and 
water is likewiee seen in the differences between the north and south, and the 
east and we& hemiapherea Thus in the south it is the wntinenta that are, 
broadly speaking, too warm, the oceans t m  cold, on the year'r average, while in 
the north a reverne tendency is observable. 

Rofmor Davb on the hope of Mgrophy.-Prof. Davia tetums to thfr) 
question, an answer to which he hu been in eeuoh of for some time, in the 



J a m d  of (fmgriaphy for April of thii year. Not m t e n t  with arriving at a con- 
ddm by &e deduottve method, he ham taken up the questSon on inductive lines 
by examining a largi number of statements to be found in the beat geogmphioal 
kt-books, with a view to 5Xmg out what general, unifying prinoiple runs 
h g h  them. The reault will, of courae, be to show, not what is the inherent 
chnobristio of geography, but in wbat light it is genemlly understood by its 
rotuiw, who may themmlvea &ow divergent tendencies, or whose statements 
may require to be judged (M Prof. Davis does not hesitate to do in certain 
am) by an external standard. The induction is therefore not entirely rigorow 
but dl the name the result is of intereat. Stripped of s c m ~ ~ r i e a  which, though 
naturally saocbted with the subject, are not of ita eseenoe, the statements 
rnnlyzed are marked M a whole by contain@ at leaet two kinds of elemenb, on. 
of which stands in a more or 1- distinctly u n d  A t i o n  to the other, and 
Rof. Davis finds in this idea of oanrsl or explanatory relationehip ' I  the moat 
definite, if not the only, unifying principle;" and this, he thinkg ehould be 
Wgnized and acted upon. However important this principle may be in r e g d  
b the educational value of the wbject, it  is difficult to accept it M the main 
oribrion in deciding what geography is, wing  that it muat to some extent be 
lhMd with other aaiencea. Prof. Davb allows that of the two elements one is 
luorrlly of the nature of inorganic control, and the other of organio mponae, but 
wen with this limitation the field will sesm to many unjustifiably wide. The idea 
of location or dbtribution, to whioh Prof. Davis concedes a position of secondary 
importanae only, in surely indiupenmble for the determination of what relationdips 
m in fact geograph' i  Thw, the relation between the chemical wnstituenb of a - - -  

toil md the mope grown on it  is hudly geographical, dean it  k shown that such 
ocnstitucmta may vary with looation or some influence directly or indirectly the 
rault of location. Or, again, the relation between temperatureand the ebullition of 
ratar wonld not concern geography, were it not that it alw varies with change of 
bdion. On the other hand, it may be doubted whether Prof. Davis is justified in 
hir dictum that of the elements in the ohain of cau~ation one a t  leaat must be 
organic and one inorganio ; for although the study may gain ita greatat value when 
tht ia the case, it will hardly be conceded that an inquiry into the diitribution, 
my, of glaciers, in their relation to climate, is not g e q p p h i i .  At all even&, the 
diacunion beam rather on wbat may conveniently and with moet profit be stndied 

geography, than on the inherent eeaenca of the subject. 
Demognphiosl Bswtuoh in Unoivilbd Corntrier.-A rchedule baa 

k n  drawn up by the International Statistical I ~ t i t p 4  whioh in intended to 
m e  M a guide to those who may be in a pooition to nndertake demognphiaal 
mecmh io unoivibed wuntries. The principal points on which information is 
&red ue grouped under thirty-five sections, while useful hints are given whereby 
the inquiry may be &ed out to the best advantage. It is suggested that, where 
e b b ,  enumeratione of the population of suitably selected arena  lay be made, 
and forms are drawn up for the record of the data on the bsis either of the house- 
hold a th4 individual. When euch inquiries are carried out by individuals, it is 
nked that the returns may be eent to the office of the Imtitute a t  Bome. 
Tb Wfl-mapr at the Vatioan.-In the May number of the Rivish 

Qagm&o I&ZMna, Prof. F. Porena makes what he calls a "confeesion ".in regard 
b mme of the well-known map paintad on the walla of the " Logge di W m l o  " 
at the Vatican. The restoration of the decorations of theae galleries WM entrunted 
by Pope Piae IX. to Allesandro Mantovaoi, who, in 1875, took in hand the m a p  
in quation, which mupied a portion of the Central " Loggia." They were then 
in a deplorable state, having been virtually destroyed up to a man's height, while 
Na 11.-Suoue~, 1906.1 o 



the inscriptions dsrcrib'ig their contenb were quite illegible. The only meurs of 
ratmation whioh suggmted itrelf WM having reoourae to the a t l a  since generally 
Lnorm to geographers ss Lafred's (of. Joumd, vol. 98, p. 130). To Prof. Porena 
nu entmted the td of supplying the miming prtionr, and in the abwnoe of 
my indication of the origind titles, thew .lea were taken from the name 6 th .  It 
nu only some ylure lster that Signor Porena diecovered, in a work of Padre Tajr 
p b h h e d  in 1760, a reproduction of all the original inscriptions, but on d i n g  
thin known to Mantorani it KU) thoaght better to leave things M they were. Hi 
&ta~ in the work having sinae died, Prof. Poxma has thought it beat to ex- 
plain the oironrnsbcer of the arae, and has thue removed the podbii ty of mb- 
a m a n d  confusion, which might otherwire have been caused in future by the 
fictitiour titlea 

Qold Produotion in Andent and Modern T i - A  paper by M. M. 
Zimmermann in the Bulletin of the Lyons (hopphia l  Society, vol. Pb, 2nd and 
3rd par@ maminee with all available lights, uncurth and wavering M in nuny 
csrse these are, the siter of ancient and medimval gold production. The sites 
outside the limits of the ancient world are, in most canen, only to be conjectured 
from the testimonies of anthorn r e d  in the light of modern discoveries The data 
available have to do chiefly with three regions: Caumia and Armenia, Central 
and North hia,  and the mountains of upper Indua. The antiquity of the 
exploitation of the gold regions which found an outlet a t  the mouth of the Pbrsi 
& n s  attsstai by the legend of the golden flsecs 1ta long contin- a~ a 
gold-producing region seems w i t n d  by Strabo's report that in Swanetim the 
t o m b  sweep along with them gold, gathered by the nativm by meane of hnrdlm 
or fleeces, whence the fable of the Golden Fleece may have uieen. Reeearuhm in 
the y a m  1850-52 led to the discovery, in the be& of aome d u e n t s  of the Kum, 
of ancient works for exploiting the once auriferona banks. Funerary ramaim in 
O d i r  are notable for the predominance of golden ornaments dating from the 
sixth to the eighth csntury A.D. ds regards the conntry of the Agri-4 
J ~ X U ,  and Arimsrrper, who snatched the gold from the griffonr, conjecture in 
divided between the Siberian steppes, the foreland of the AlEPi mountains, where 
Humboldt loclrtes them, and the western banin of the Tarim, to which Richthofen 
relegatee the I d o n r .  In fact, a wide domain of Siberia and Central Beis beue 
tracer of the hnnt for gold. The entire region of the R& Altai and the 
Y e h i  mountsins is strewn with mining works. The paper next entear into 
s searching elucidation of the Derdm of Strabo and the Damdm of Ptolemy, who 
rescued the gold from giant ants; the country of Ophir, Ethiopia; the gold 
exploited directly by the Mediterranean peoples; the Roman exploitationn rsgiE- 
w, ag., in Arihge (Aurigen) ; the working in Upper Egypt, whence is derived 
the oldest known map of auriferour regions, dmwn over sixteen centnriee ac 
by an Egyptian cartographer; and l ~ t l y  the working in Iberia It in ahom 
how, in the Middle Ages, more partioularly from the tenth to the dxteenth 
centuries, gold-mining worhs were carried on and curreub of exchange of wide 
-ge maintained, such as bear comparison with thoae of antiquity, and how, down 
to the gold diecoveries in the New World, the Sudan waa probably the chief 
source of mpply to Europe. 





nu ednolrbd at  E b n  and &dhmat, entering the umy in Febrauy, 1892. 
He mrved for rome time in India, and bok part in the W cull* of 
1891. He went out to South Africa in 1901, and mr d y  wounded. Although 
not engaged in actual exploring work previous to joining Lieut. Boyd Alexander, 
he lud done r good d d  of big game shooting in Kuhmir. 

Isrrrel Cook BwdL 
In Prof. Iurael Ram11 America hae lost one of her foremoet geographers, to 

whom, with two or three others, hss been especially due the great dv-made in 
the scientific study of the subject in the United Stater within the p u t  doaea 
yearm. He died at AIUI Arhor, on Atay 1 of this yeu, .Pter but r short illners, st 
the comparatively early age of fifty-three yeam. Born December 10,1862, he WM 

eduuted st New York Univermty and at  the Soh001 of Mines, Columbia U n i d t y ,  
and after accompanying the United Stater Expedition to New Zealand to o k e  
the Tmneit of Venus in 1874, b m e  Pseirt.nt profeamr of geology a t  Oolumbi. 
University in 1875. For some yeus J ter  1878 he waa oonnected with the United 
Stater Qwlogicd Survey, and t h u  gained the wide knowledge of Geld-gology 
which he aftmvuds applied with eo much s$eot to the study of more purely 

- - 

geographical qnerlions. Hir speaial interest in these had ite fikt important out- 
come in hi expeditions to Mount St. Eliaa in 1890 and 1891, by which the physiclrl 
features, and eapially the glaciers, of the great mountain were for the first time 
studied in detail by r fully qualified expert. The eerias of works on the 1.L- 
glacim, and volo~noes of North Amerior, w h i i  appeared h m  hi pen in 1895-97, 
were further valuable contributions to the phyriolrl geography of the continent, 
whiie hie work in thb direction found a fitting culmination in the rolnme on 
North Amoricq which appeared only two yearn ago in the Begions of the World ' 
&. Of his more strictly geological w o r k  that on the geologilogial h i i r y  
of Lake Lahonbu WM undoubtedly the mart valuable. 

RucmeU had been profeanor of geology at the Univerdty of Miobipi &me 
1892, and among his more recent eeroicsr waa his expedition to the W a t  I n d i a  
to study the effeotr of the volcanic oataetrophea of 1902. Hin death will be a aerSom 
low to the caw of geography in the United Shtea 

Another well-known Ameriorn geologist, Prof. N. 8. Bhaler, died k i n  than a 
mmth before Prof. Russell, on April 10,1906. Shaler m a  born on Febnurp 20, 
1841, and h d  therefore completed hi sixty-fifth yeur. lCdmtsd at  the hientifio 
&hwl at h a r d ,  he wan more or lass oonnscted with that u n i v d t y  through- 
out the greater put of his life, beooming proCsrmr of p.lreonto1ogy in 1869, and 
of geology in 1888, and holding the latter offioe until hi death. While known 
.a a succaaful and impiring teaoher, he did no lass important work in the field, 
having been at the head of the Kentucky geological survey from 1873 to 1880, 
and having rubeequently been esmoiated with the work of the United S t a h  
~logio81-Survey~ ~ i ;  intereete were exceedingly wide, and hi writins in- 
cluded many with humanity M well .a nature M theme. In 1885 he contributed 
the volnme on Kentucky to the Amerioan Cornmonwedth series, in which the 
hitory and development of the rtste were dealt with, and in 1894 he brought out, 
with the coopemtion of other writers, a large work dealing with the United S t ~ h  
as a whole under many different rspectr, politid, mcid, and economic. Severd 
of hie more recent writings were ooncerned with social qurtionu 



CORRESPONDENCE. 
Jorh CUO~M and Edge bland. 

b m uticla pnbliahed in the Journal for June, 1BO1, and reprinted in a reviwd 
form in ht book 'No Man's Land,' lately issued by the Cambridge Univemity 
Prom, Sir Martin Conway d i ~ c u a ~ ~  the voyage of Joris C M l u  to Spitsbergen in 
1614, and coma to the conclueion that, though no specib claim to that &eat was 
war made by him, the Dutoh navigator in to be credited with the origlnal din- 
-, in that year, of the inland dnw known M Edge irland, from ib reputed 
d h e r e r ,  Captain Thoman Edge, who reeched i t  two years later. - 

The c h i  authority for thin ida b the mop drawn by CMlugo on which 
EsrL.in h& am rspreamted to the muth-slst of SpibbsrgsD, coupled with the fact 
that b l u s  in known to have been bent on discovery during the 1614 voyage, 
and that hir movements after Auguet 9 have not been d e d .  Thae coneidera- 
tiw certainly point to the possibility that Edge inland wan deoowrad in 1614 ; 
but before definite1 y .-erring the d i t  from Edge to k o 1 n q  ought we not to 
amdde~~ whether the map in quation ir incapable of any other explanation? 

On this map, two l a n d - k  are drawn, mparated by munda from the 
-tan main bland of Spitebergen a d  from srch other. While the more 
waterly b marked 8'Onbekende Ou&" that to the eaot beam the nune Marfyn 
(or Morfyn?), a cormptlon of the Matsyn of earlier mapej ibelf baaad on vague 
inlamation mpecting a 'I Matthew's land" in the Novaya Zemlya region. Now, 
if Mufp ral ly represents Edge island, it in plaoed some la0 too far eaot (relatively 
to the main bland), while if the "Onbekende C u t "  b oonsidered to repreoent 
Whale's Head of Edge inland (why, in this case, should i t  be called asonbe- 
ksoden7), the extendon in longitude cf that island beaomea no 1- thm 30°, 
i n r M  of the 4O which It has in reality. May it not be that the two I d  in 
qneetion am merely copied from earlier map of the type represented by Hoeins' 
map of 1800, and that of Hondius in P o n h d  Hitory of Amsterdam ' (1611), 
in which them ia an indication of land (without nune) between Mabyn and 
Spitrbergen, aorreqonding with Cuolus' UOnbekende Doet," except in m far M 

the latter hrr reoeived an extension of area ? 
That urtogmphers did not m p l e  to give a hiirly detailed representation 

of lands inwrted from hearmy, need not be ineiated on,t while even M regardo ite 
form, Marfyn aeem suggested by the earlier delinertio~ of Matayn. Ag&, even 
granting that Mabyn WM generally wnnaoted by cartographers with Spitsbergen 
rather tban with Novaya Zemlya, thin would #em to sapply an additional 
argument agoimt the identihtion of Mufyn with Edge istnd, for if ruoh a 
amnection w.r oommonly sop@ to exirt before the date of Carolus' map, 
thm explorer would merely be following prudent in showing the ooulb aa he did, 
and them is no need to sllppow pernod knowledge on his pcut. Later Identi- 
f i m h  of Marfyn or h j n  with Edge U d  would naturally be suggeuited by 
him OWXI map 

M a  the strange d e n w  of Carolua in regard to h b  mppwed discovery, the 
hut that ha WM mid to hrre Uadmced hi voyage tow& the north pole," 

Beprodud in put in the Journal, vol. 17, p. 645, and in ' No L ' n  Land,' p. 331. 
t An inrt.oa, ir the flctitfoua Y* dm at?& in the huthem Indian ooem in 

Daceliem' m p  of 1646, whioh M rhom with vuioua n#h and ahdr roand ite conat. 
If it be mid that thin really reprerenta Zmdbar, lhifted from itr true @tion, equally 
well might Madyo repremat m e  real, but minplsoed, p o r h  of the Nomy6 Zemlja 
oout. 



together with his (unjusti6able) olaim to have rsrohed 83", evidently imply th.t he 
ksed his title to reward on work to the north, rather than the m u t h a t ,  of 
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" Some Problems on the P h y d d  Geography of the S e i s b  B~ein." By 
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June 8, 1906. 
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Alps-DmtBlulohs. C. Rd. 14S (1906) : 627-529. 

Snr 18 teoboique dn maanif de In Dent-Blanche. Note de  mile Argad. 
Arlrina. 

A l p d t r u o t l w .  B.S. Bdga Gbd. 19 (1905) : 377-440. Van de W e .  
Leo thhriea nonvellea de la formation dea A l p  et l'influtmca tedoniquo dm 
Pf.iremenb rn6diterru~6ene~ Par le Dr. C. Van de Wiele. WCth Map. 
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Austria-a- La G., B.S.B. Paris 13 (1906): 91-102. -6. 
La r6gion de la Nerenta infe'rieure. Par Dr. V. Dan&. Wtlr IUurkdionr. 

Aautria-Eunt. Q.Z. l9 (1906) : 4749. Oertrsioh. 
Zur Hydragraphie dea Karetr. Von Karl Oestreich. 

&lkanPeninmh rnmr. 
Pic- from the BslEBna By John Foeter Freser. London : Chmll 8 Co., 
1W)6. 8i.e 8 x 54, pp. xii. and 298. htap and Xl ldd ionr .  Priae &. Prssmc(sd 
by the PuMiJsr.9. 

Bdth-Bornholm d f)othlmb M.G. G a .  Mh&n 1 (1905) : 482-484. Btlnthet. 
Bornhohm und Glotland. Von Prof. Dr. 8. Qanther. 

~ - T i d r m .  Owrmy K. Dad.  Vid5n6k. 8 .  Forh. 1905 (1906) : 505331. Pnlllwn 
Communioetionn du m i c e  madogrs que de 1'Imtitnt m6t&rologiqae de Dan* 
mark. Par Adem Paul-. With g a d  mulratbu.  

Ranee. B. Murkr Oadhmagrapk. Monaao, No. 61 (1906) : pp. 32 Ou6dn. 
N o h  prdlimimiren eur lea Qieemenb de Moll nea oomestiblea den atea de 
F-ee. Le QoLfe du hlvadoa. Par J. Guirin.%itA Map ad N d r d h w .  
Papem on other aectiwe of the coastr have previody appeared. 

~ e - A u v e q p .  0. B d  114 (1906): !BS-241. Bl~lgaand. 
Beoomtitntion d'nn anoien lso olipohe mu le v e ~ e n t  nod  da m d  da Yont  
-1-6 (kc  d'Olby). Note de Ph. (flangeand. 

Frame-dri#.nl. G Ed. 144 (1906) : 468470. (kyaru. 
h tourber der pkger bretonneu, an n o d  de Morlaix (Enimt&). Note de L. 
chyeax. 
On vegetable remainn intercalarod smong the sands. 

w - h a p h i d .  La G., B.S.G. Paris 13 (1906) : 139-141. Vidal, Ohor, and Babot. 
La Colorii& de plantes mCridionsler dens'le h.nt Danphi6. Par Oherles Babot. 
With. Map. 

8 n m m G  of a memoir by MM. Vidsl end Offner in the pablioation of a local 
acientilic moiety. 
h.nw-Eydralogl. aorsalstand-. 

La G., B.H.G. Paris 18 (1906) : 186489. 
L'r p . u h m e n t  h sonroea durs lea p a p  de plainer dn nord de la FMOB. Par 
A. &nnangeoe 
Analytic. of a paper by M. Qoaselet in Ann. Boa. W. Nord. 

m e b - & r q .  B?. N d a k l .  Q. 18 (1905) : 1748. Olrudin. 
Lea Glaciers de bvoie. Etude phyeiqna Limite dea neigeu Betrait. Par P a d  
Qirerdin. With llludmtiow 

--Wat8%pwar. &o G., B.8.Q. Paris 18 (1906) : 141-146. B m m  a d  B h t .  
Leo fomer hydrnnliqnea dens le Calvsdq PEure et le Yaine-et-Loire. Par Charlea 
Babot. Wslh Map. 
From a paper by M. B=n in the Annolsr of the Minhtry of Agridture. 

m y .  Verh. 15. ~~ Beographtaga Dan* (1905) : 171184. Eabn. 
Bericht der Zentral-Kommiesion fiir wiesenechaftliche Landeakunde von Deutsch- 
land wiihremd der GeacMiZbjahre 1903 bin 1905. Von Prof. Dr. F. Hshn. 

eermay-AgrioultPre. BchW8W. 
Agrionlture in Qermany. Foreign 018ce, Mieoellanmq No. 645. 1906. S i i  

x 6f,pp.22. Pr ics l fd  
eamany-Couta  Lehmrsn. 

Vwh. 15. &t&& ~~ Dons@ (1904) : 151-158. 
Die Qeset-i keit der Allnvialbildungen en den denbchen Ostec-KWn. Von 
Dr. F. W. Paul %hmsnn. 

-y-Dmnak Verh. 15. Deu(reA. Geographkzges DaNig (1905) : 159-172. Bolger. 
Ueber f d e  Wenformen im norddeubchen Flschlande. Von Dr. F. 6olger. 
With Map and Dhgmm. 

eannmy-Eut  P m n h .  Bra-. 
Dan Frbohe H d  Von Dr. Ouatav Brann. (Sondernbdruok sue der Zeitrohrift ffir 



;I a n " - M e ,  vii. Band. 3 Heft.) Bixa a x 6), pp. 1191. a d  
Diagra(~. Pmumtd by Us A&. 

- - h k ~ .  Vmh. 15. DnrtrclC ~~ Donrcg (1905) : 201-204. kligo. 
Ueber Tempemturbeobaohtungen in w w t p r e ~ h e n  Seen. Von Dr. LJeligo. 

ammny-~rteorology. Hrllnrm.. 
Ergebnh dea Niedersahla -Beohobtungen im Jahre 1902. Van G. Hellmam. 
(Vefiffentliohnngen des K. %uno. Meteomlo hen Inatituta) . Berlin : A. M e r  
& Ca, 1905. S i i  13 x 10, pp. 1. and 244. PrsMlba b tAd I d i k r b .  

Q---T.- lkhlflkD. 
Die Siedelnngen im nordi#tlicben Thtiringen. Von Dr. Otto fhhliiter. *in : 
Hermann Cabnoble, 1903. S i i  10 x 6f, pp. xx. and 454. Map a d  Phnr. 
P* la. Sd 
Dr. W a t e r  b lcnorm M one of the most penevering stadenb of the geography of 

wttlemenb, and the prwent work may nerve ar an excdht  i n d m m  of the methodr 
of nuoh study, in the mae of s parti& region. 
o e r m r s y - v ~  Biadmunl. 

Verb. 15. lhdd. Gtwgra- D a d g  (1905): 184-200. 
Die V 4 e r n n g e n  der IK6ndungmrme der WeiohreL Von - Bindemam. With 
Map. 

t b n m l p W e 4 t  mush. Ikhnkt. 
Vd. 15. D d d .  Qqm- Dammg (1908): 205-206. 

Wdd nnd Niedera0hl.g in Went Preunneo, Poeen and Solhien. Von Prd Dr. 
Bohubert. 

~ J - W &  Pmri.. &&oh. B t d d a ~  Q. l(l906) : 218-881. 
DUnenrrlldea auf d a  H e l b l  Hela. Von H. Mmkowaki. 

Btrwr. Q.Z. 13 (1906): 3847. &pprr. 
h l n  d a  Q%imhen Meen*. E h e  I s n M o h e  Sldrre. Von Kml Sapper. 
With IIIudratbw. 

Omae-lUmb. PhUw rnil Qstlill. 
ElePliq her lyateriea, Bninr, and Mumum. k r h t e d  Irom the F r e d  of 
Demetricm Philioq Dimtor of the Exmvationr (18821694 by Bjmilton Gatliff. 
h d m :  Sidney Appleton, 1906. Size 74 x 5, pp. viii. d80. Plan a d  il*r 
i m t h .  Prim L. d. Prsrsntsd b llb PuMMher. 

Hohd-Waterrsp.  Ta. E. Nd. dord Q. A u b r k  8S (1906) : 816-319. - 
Drentische Hwfdnert en N.W.-ganeal. Door J. B. B. 
On the reoent low natmlevel in wme of the camla in Hollsnd. 

Italy-Anthropdogy. Biv. Q. Ituhma 13 (1905) : 553-559. OldkidcBuggori. 
D i f b m m  di Mnra fra d t t i  e reolute nelle divene regid d ' I w  s 
pmpoaito di nu tip meditenuneo di dtm rtstum. Dott V. Qiuffridn-B- 

Ital ~-hthropologl. - 
Antropometris militue. Biwltati ottenuti dsllo apoglio dei fogli r ~ n i t u i i  dei 
milibri d d e  oh& 1859-63 eeegnib ddl' Ispettomto di 8sniP militure 
ordine del Minietero d d a  Q n e m  Inoariceto dells M o n e  dei lavori 
Bidolfo Livi. 2 Pute, and Atha to Part i. Bomq 1896-1905. She 12 X 9, 
p. (put i.) 420: (part ii.) viii, 180, and 828. Diagrau P d  by llb le-,,,,,,,,,, 

Italy-Eloronor. A l l a n d O d o b h a k .  
Grant Allen'e Ebt0rlCl.l Guider. Florenoe. New edition, revid and e 
by w. and A. L C r u t u .  budon:  L G n a t  Pi- 1 W Y i r e  
7 x q p p . 8 0 1 .  Prim&Gd.net. P ~ b y t h e P ~ .  

Italy-MciQ. Bh. a. Italicmq 18 (1905) : 516-522,608-615. W b .  
Lm Oartn di Sioilie di Agetino Dudone e notinie di cartopfh noioilisnq tratte 
dsi m a n d t t i  dells Biblioteoe o o m d e  di Palermo e dell. Fudellinm di 
Trapmi. Memoria del Pmf. 0. Orinb. 

Lake of Oombnor. 111.0. Ocr. M W  1 (1905) : 488-490. Pittlmr. 
Die Entutahungegeeohiohte den B o d e m .  Von Dr. C. Kittler. 

morth a68. - 
North Sea Pilot. Part IIL Eprt &eat of Hogland, from Berwhk to the North 



Forehnd, inolding the Bivm Th.mes m d  Medmy. Seventh Edition. London : 
J. D. Potter, 1805. 8i.e 9) x 6, p p  xx. and 428. I-rt. PrZw L. 6d. 

PLiu. BMdOh. 
The Bhine fmu Botterdun to Conmboe, HBIKI~OIA for Trcrvellem. By Kcul 
Baedeker. 16th!edition. Leiprig: K. Baedeker : London: Dalau & Co., 1906. 

x 4, pp. xxxiv. and 462. M a p  d Phru. PrZw 7- Prewukd by LAs !2L 
~titurkna-- ~ c r  a., B.H.G. p~or(r is (1~06): zi5-!ai. oirudin. 
Le Pememeot den A l p  bernobw. Par Paul Qimrdin. With Prqfibr. 
On the let& tunnel projsot 

United Xhgdm--Bnat Britain. h d a k r r .  
Q m t  Britrio. Handbook for TraveUem. By K. Welter. 6th edition, r e v i d  
md angmcmted. Leipdg : K. Baedeker ; London : Dulsu it Co, 1906. S i i  64 
X 44, pp. l s v i  and 606. Hap and Planr. Prim 101. P d  by the Pub- 
luhrr. 
To the J r a d y  1- number of m a p  and plsnr given in previoun editionr, four of the 

former md nineteen of the latter u e  now added. 

-Idan&. wud. 
Thmmgh Guide 8tuiea I r e h d  (Part ii) EUt, Wmt, d Eouth, i n c l d h g  ~ u b l i n  
d Howth. By 0.8. Wud. 5th edition. London: Dulsu & (la, 1906. Size 
6) x.q, pp. u i v .  and 236. Map a d  Plam. Prim 5r. nd. P d  by iha 
P- 

AR& 

~~~ Indhn A a t Q u q  1 (1906): 33-47. rrmke and lJioolmB. 
The Bok .ad Jhhh. Paangw from an d a l e  by Dr. 0. M e ,  _aslmm. 
entitled " B e i g e  am  en Quellen rw Kenntnin der TUrkvolker m d  
Skythem fintraImieqn published in the P r d i n p  of the Royal A d e m y  of 
Bclenaea of Pnub,  19(H, relsoted ~ n d  tmdnbd by M~AII C. Niooleon. 
Dr. B h u h  d d a n  the 0ok of the Chineme to be i d a n t i d  with the 8.kr (at 

Jnl number, p. 76). He haem their vwioua mwemsn(r, and .Iso dimumeo the date 
of L.. mi@,. 

k l ~ u t s n .  Yate. 
Prooeedinga of the Central Anim Booidy, Balllahiatan. By Colonel C. E 
Yate, a=.. eta London: Central Anim Soaiety, lW. S i i  10 x 61, pp. 40. 
P d  the A&. 
A d ~ b l e  waouut of the v t  condition and gened  r e h t i o ~  of Ikthahbhn, 

of whish the author WM Chief CommMoner from 1900 to IWY. 

Caw A&-- llhm. X.Q. Gbr. Xifadm 1 (1805) : 484488. Xe~~b.ehrr. 
FomhungnaLe in den Th-&hm. Von Dr. Gottfried Yo~pbncher. 

ChLu Piohud. 
L Eichsrd. Q60gra hie de 1'Em ire de Ohine (Cow 8 . Chsng-HRi, 
*mp de la -on &tho,, ue !0rPhelimt de T ' O U - . ~ ~ ~ ?  1905 Sire 7) x 5, 
p p  =rill, 564, m d  xxif. dp and Phnr P d  bjr the PuMkhem. 
Orighl ly  intended for rue in the Frenah rohoolr in Chins, but extended DO M to 

f- B o a p n d i u m  of Ohinme ~ p h y  for mom general p o p a s .  h h  of the 
pmvinom u d d b e d  in tarn, and ere are rectiorrs on the ooanb, the politid u d  
eamomio geography, and on the dependent territoria 

bph-TW. LC?. Qtu. Hh&n 1 (1905): 496-499. Yilohner. 
Expedition mm Oberlaufda Hnangho in Oattibet. V m  Leutnmt W. Bilohner. 

chinem. EmpInB-Tikt. --. 
T d the Tibet.nr. By Graham Sandberg. London: 80aiety for Promoting 
Ohmtian Knowledge, 1906. She 10 x q, pp. x. and 8SL Prim 5r. Prmded 
by lha Prbliakr. 

chinwe -@U. Twng Pao 8 (1905): 519-571. Uhrvaanu. 
Ler p y a  d'oaaident d'apr?!~ le Wei lio. Par E Clmvanne~. 
The Wei lio WM a hist0rSci.l mk, mw lo& which i quoted from by s Chinwe 

author who wrote in &B A.D. 



Emtam A&. &I#& C?. M i .  38 (1908): 181-188. Little. 
Hanoi and Kwang-Chow-Wan; Franae'r b t  wqairition in China. By MN. 
Arohihld Little. 

M h d o - m n U  
Path!. Hinterland Moi. Aveo une Introdnotion de Y. le G d n M  F. 

h o n a e  et une L e t t r s M a a e  de M. le Lieut.-Colonel Adam de V i l l h .  : 
Pion-Norurit et Cie., 1906. Bim 7) x 5, pp. riii. and 860. Map and lllud* 
Pries SI. 3d. 
Amount of the author'r work M a Frenoh d o i d  in a littleknom~ prt of Indo- 

China 
India Dub&.nd-. 

Hindn h e m ,  CULI~IM, and Cere.mooieci, by the Abbe J. A. Duboh. Tna~kted 
from the Author'r lator French M0. and edited, with N o w  Correction@, and 
B i v p h y ,  by Henry K. Becmuchamp With a Prefa* Nob by the Bight 500. 
F. Max Yiiller end a Portrait. Third edition. Oxford : Clarandon Preer, 1906- 
Sim 7) x 5, pp. xxxiv. and 742. P h  Gr. ad. Pnussbd the PuMMAar8. 

India. Abbott. 
Princa By G. F. Abbott hodon:  E. -14 1906. 
812. hfap an$ Illwtratbu Pries 1%. 6a d. P* 

Embodier a good derl of shrewd ~ b e n s t i o n  on q d o m  bearing on the pr-t 
and futnre of the Indian Em+ The viewm expremed are generally jndidoaq 
thongh a rlightly c y n i d  vein ir now and them apparent. 

Indi.-Bm@L J. &at I d a n  draala#a, 80 (1906) : 6!i-79. litrr, 
The Partition of Bern@ and thc BengJi hngnage. By 8. M. Mitm 

I--- - 

IndL--(kPuru MY. 
Memorandom on the Age R b h  and Batem of Modality of the Indim Cemr d 
1901. By G. F. Hardy. (Irlcntta, lW5. 8i.S 1q x S), pp. 66. 

Xnak-Bsjuit. J.B. MaPic 8. (1906): 458-460. ?hot. 
The lume Gujariit. By J. F. Fleet. 

IndicMAdru - 
for 0011th Cauara Dirtriot 

m d  46); Ditto, Tinnevelly 
Prsrsnbd tha I& O#ien. 

-n@- 1M. 
&tude hbtorique d'uo Boyaome,Eindon. Pu Bylvafn Uvi. Vol. IP. 

Ia *d&ldu Y.ds Gnimet, Bibliothtque d'&L.dq T. xviii.) Paria : E. h r n q  !&. Bise 10 x f4, pp. 410. 1 U v d r d h .  P ~ L I  lOa 
Thh volume, which aompleCer the work (Joumd, vol. ge, p. 235J d& with re- 

ligion and hhtory, oonoluding with nu mooant of a vkit to N e p l  in 1898. 

I*--United P ~ ~ T ~ o M .  ReTilL 
Bitspur: A Gazetteer, bein volume 40 of the Dietriot Qezetteern of the United 
~rovinoea of ~ n c l  O$[ h. By H. B. Nevill. Ahhahad, 1905. 0 i i  9 x 6, 
pp. !d24, xliv, d TI. Mop. P r d  bl the India Om. 

3- Kaempter. 
The H&ry of J a  together with a D d p t i o n  of the gingdom of Siam, 
lawru2 By ~ n g e E *  Kaem for, M.D. Tramslated by J. G. Bcheuoh.er, p.m. 
3 vole. QIaqpw : James ~ a c E , h w  8 hm, 1906. Sise 9 x 6, p p  (vol. 1) xa. 
and 338 ; (vol. B) X. and 398 : ( ~ 1 .  8) x. and 588. Faaid& Map and Ilkuko- 
t h a  P d o a Q 7 ~ 6 d . d  P d b y t h e P v b l ~  
The attention direoted b Japan a t  the prwent time lendr a speaial interest to thin 

reprint of one of the most important of the eedy worh on that empire. 



I . h l v  Oademrnr md Bchut. 
Tn. E. ~ b a i .  Aard. 0. Anwtdam P (1906): 355540. 

D e  naam 6s HaIe.mahem,* door P. A. Oudemang met belichting door J. A. F. Sohut. 
~ J V  -Jam D.hutal. 

r K. Ned. Aard. 0. Amrlerdon BS (1906): 332-335. 
Bestijging van den Tjerimai. Door-J. A. Deknatel. 

u r  Arohipelap-Java. D d d .  R W ~ Y  a. 28 (1906) : 241-244. Ztlra 
Von T o m i  mm Bromo. Beieeerinneranpn a m  dem V h g e b i e t  Javse. Von 
Ralph Z b .  Wiih Map and ZZlwtraMo~. 

Mdaf Amhi --F- Bmnatra. Tobler. 
r K. Ned. Aard. Q. Aderdaas P (1908): 1-15. 

To~graphiaehe nnd Qeologiwhe Dseobreibung der Petrolenmgekte bei Moeera 
Erum (Siid-Sumatra). Yon Dr. A. Tobler. Witb M a p  and IUurtm1loru. 

bkr. Robert. 
Le Giam. ktude do O@phie politique. Par Ern& Robert. (Travanx dn 
8hiusire de Mogmphic de lSUniversit6 de Iii6ge. Faecioule V.) Liige, 1906. 
8- 10 x Gf. pp. 76. Map. 

m a d .  
A ~ ~ ~ .  - 

Berichte iiber Handel und Indmtrie. znermmen llt im Beiclmamt den 
~nnem. Band Ix. 1 Heft. Die Hrndels- m d  Y e r L e c e r h i l t n i ~ e  d b e d n h s .  
Berlin: Carl Heymanu, 1905. S h  9 x 6, pp. 60. Map. P& 1s. 

Afrb. HotohLtr. 
Bketcha from the Dark Continent. By Willb 8. H o t o U h  London : Headley 
BmCberq [not daffl]. 8i9a 7) x 5, pp. 138. PAM Ir. net. Prsrsrtrd by Us 
Pddbhrn 
Treab of mionionary work in British  EM^ Afrioa, and the midon question in 

general. . -. Bdlw. 
Eato Perpetua Algerian Studiw and Impnuuiom. By H. Belloa London : 
Duckworth & Co., lm. Sise 74 x Sf, pp. nii and 192. I U u d d h u .  Prios L. 
net. Prsrsrbd by Us Pmblih. 
This Little book bring ont in a striking way the d e n t  fscb, both of the phydcal 

p q p p b y  aud hbbry of North Afrios. 
hlgrrk. La G., B.&0. P d  1s (1908) : 184-135. Wt. 
Ia p i t i o n  gthgraphique d'El Oued. Par Paul Pelet. 

&doland. J. A f h n  8. 1 (1906): 233-251. Habib. 
The Beauto of hutoland.  By Bev. A. Mabille. 

BritLh Bamt Afriaa. -- 
Haadbook for Eset Afriaa, Uganda, sod Zanzibar, 19b6. M o n k  : hinted at  
the Ead African Btand~~d Printing Prere. Size 74 x 5, pp. iv. m d  262. Map. 
PrsraJsa by H.Y. C a , d d n w r  JOT lL h'aat Af r ia~  Prdedorata 
A mviaed edition of thb  mfnl handbook. 

Cap aolonf-Little Haanaqualand. Bonddwn. 
J. Gsd 8. goYU A f t j w  8 (1905): 158-166. 

Not- on the Copper D e p i b  of Little Namqualmd. By J. EL Boneldmn. 
WiCA f i p .  

Oentml Atria. J. A f d m  8.1 (1906) : 182-186. Dawa. 
An Ament of Buwenmri. By M. J. Dawe. 
Mr. Dare amended to a point a little above the barn of the glacier a t  the heed of 

the Mubuh valley. The paper 0 0 ~  mainly of botanical notes. 
Congo atate. Z. &. E. Berlin (1906): 114-118. Roboniar. 
La Fmbeniur' Fornohungamhe in des gsasei-Gobiet. IL Berioht Uber die 
Reinen und Arkitem rom 30. Mai bim 2. Dewmber 1905. Von Leo Frobenima. 
wfth IUudmtioru. 
Noticed in the June number @. 629). See also at+, p. 181. 

D.homa Irmpoir. 
Notre Colonie du D~homey, re formation, ron de'veloppement, wn ovenit. Par 
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0. Frropot. P d h e  de Luoien H-t. Puis : b i l e  Larae, 1906. Bioe 
10 x a pp. viii. and !U34. 1Uukotionr. Prlos 6fi.  
A general aketoh of Dahome, with s di i ru ion  of the padbilitim of ita sooaomio 

development. 
w M.Q. Cer. M f h h n  1 (1905) : 494496. Btmma.  

Qmgmphiache Beohahtungen in der libymhen Wiirte. Von Dr. E r a  Freiherr 
Stromer von Beichenbaoh. 

]French Conga h. h - i u  81 (1906) : 140-148. luc.llr 
BBorgdmtion do Congo FrauqaL. Par 0. de Ladle .  
See note in the April numbw (p. 406). 

Ron& Weat Afrieo. lkcorie and B . u d & o y - D e ~ n o m ~ .  
D a o h  Deo~e et X. Qaudefroy-Demombynea R a h h  et les h b e a  du Chui. 
Documento Arabse et  Vooabuhh. Puis : E. Quilmoto, [mot d w .  Bim 9 x 6, 
PP- 64. 

notion of dooamentr bearin on the orveer of Ram, written by, or taken 
d o z e  the mouth of, pemm ola& amchted with the conqumr. 
L . k  Ohd. La Q., B.S.G. Par& 18 (1906): 185-214. Firno. 

Explodion du he T o l d .  (F6nier-mai 1904.) Pu Jean Tilho. WiU Map 
a d  IUurl- 
Notioed in the prwent number (p. 168). 

Libsri.. JohutoB. 
Liberia By Bir Harry Johmton, o.am.a.. eb. With an Appendix on the Flom 
of Liberia By Dr. Otb Stn I. 2 voh. London: Hutohinarm B Go., 1906. 
aim 10 x 7, p p  xxviii. and I& ~a a d  4b. met. ~ n -  
rsntea ty th A&. [To be re&wed.r 

Martonne. 

Fianamnboa et le BetdlBo C e n W  P u  Lieut. Ed. de Martome. WiUL H a p  
and I l k u h d h .  

Maluitiua P.B.B., Her. A, 76 (1905) : 507511. Oluton. 
Preliminary Beport on a Survey of b e t i o  Deolination new the Boyd Alfred 
Obmrvatory, Mauritilu By T. F. (llsrton. 

Xoroaoo. Cd., Chaff# AfriqUe hapairs (1906) : 49-63. Pobegdn. 
Dooumentu de la mimion maritime Frsnpine du Cbmmandant Dy6. Notes sur 
Hogador. Pu E Pobeguin. WiU IUulkatiar. 

mW. Lo Q., B.8.Q. P d  18 (1906) : 81-90. D-. 
Une mi- amhBologique duui In d 6 e  du Niger. Pu - D e a p I a g n ~ ~ .  With 
IUwtTtdwM. 

Rlt3erh &wU&h Q. Mag. 45 (1908) : 175-181. Watt. 
Southern Nigeria. By Juwa Watt. WiU 1 U ~ i o m s .  

mile. Irmr. 
Finmoe M i n i .  Surrey Department, ypt. The Physiogra by of the Ever T Nile and ib Barin. B Captain H. O. yom. C.im, 1906. gim 11 x 7j, pp. 
viii. and 41%. MOP nd [TO be reviewed.] 

Bib V-. B.8. Bslp G#d. 19 (1905) : 860-883. But&. 
LB &dogie de la rell6a do Nil et lea noureller dt?couverta Witbiquw et 
palhlithiqua qui y ont 6t6 faiten. Par A. Butot. 

Horth A f i b .  Rolunmn. 
Nordafrika (mit Aumahlum den Nilgebietea) ruoh Herodot. Von Biohrd 
Nenmana Lei& : Quatar Uhl, [ad dded]. B h  9 X 6, p p  16& Prim 2m. 
PrsIsntml by the Pddbhm. 

Bouth Africa-Ratd - 
South A f r h  Natal Route Book. 2 mb. Pmpared for the General BbfZ War 
O5m. 1908 Blse 74 x 5, pp. (vol. 1) x. and 364 ; (vol. B) x. and 714.: Map 
and lllurkationr. Prsrsnbd bg the War Ojica 

south Afrh-zulhd - 
h t h  Afrim. Military Beport on Zululand. Prepared for the General Btatf, Wu 
Omre, 1906. B h  6f x 4, pp. viii. and 458. Map and Diagram. P d  bg 
the war o$ba 
Begin# with a oh8pter on the phyriosl geography of Zduland. 



l o r n  AmzuIuA. - 
Q.rlr. Wktw. 
(lmdq the New Nation, A book for the Settler, the Emi nf and the Politiaiau. 
By H. B. Whateo. London : J. BE Dent L Go., 1906. 8 x S j ,  pp. xi,. and 
l l lddimr.  PrbsBn.6d.d. PlsrsslbdbUe- 

fiwn pemonal experience, the mope& o d d  by sand. to immiputr ,  
e y  from the point of view of a&1- Some 0th- qnertioun are .la 
trated of. The book i n  written from the otandpoint of an mprejndmd obeerver, and 
h d d  he d great rue to intending immigrants, while aim urging a plea for a definite 
policy u regs& emigration in g a d .  
Cudr Bl-m Mag. l7B (lw) : !392-402. Ranbury-Williamr. 

At the Month of the &&atahowan. By 0. Eanbnry-Wil lh  

oud.. Lcr Q., B.8.Q. P d  18 (1906) : 151-153. Bpd.r~. 
Ia olimat de Dam-Ci ty .  Par Lnoien Bndaux. With Dbgrclrr 

blladu - 
DoqPinion of Oanada. Annaal Bepd of the Deputment of Indian A i b h  for the 
par ended Jane 30,1905. Ottrrre, 1906. Bire 10 X q, pp. n x r i ,  M9, and 188. 
lhddbm. 
~~ aolumbk Eollartmn. 

Windy h Mineral Looaticms in the Atlin YIining Diviriasl. By W. B. Boberbon. 
(Pmvinoid Bureauof Miner, Bulletin No. 1.) Vio(olircB.C, 1905. E i i  101 x 74. 
Map. 

~ ~ d .  Il.lone. 
Emile M o n a  La donbation de la Nouvelle-Branoe. ktude w r  lea origiiwo de 
la Nation (hadieone Franpim. Parb : 1 Qnilmoto, [not dated]. 8i.e 9 x 54, 
pp. xii. and 46E. Map. p1Jas 7.M fr. 
A well-written himtory of the beginning of Uanada d e r  the h n o h .  

-k Plsge. Whlor. 
Tlm&irtBan(g -A. 0. Wheeler. Vol. 1. ohwa.1905. 8isaSJx q.pp.  
xvii. and 460. IUuJdkma P d  by tho Awlkor. p o b e  revier ] 

-Tr&lu. T. Hirt. ard 6b. 8. Mad&, NO. 66 (1805) : pp 12 Laird. 
Om Indian Reotiea. By Eon. David hid 
~~ bothworth. 
Lu Mi- de M6xiao (EdIoMn i ldrab) .  H i i r i s ,  Qeologin, Antigua Mineria, y 

n G e n d  de l a  Entadoa Mineror de In Bepdblia Mexicam, En E o ~ o l  
Tomo ix. Ootnbre, ll)(M. P n b T i  . por J. B. fhthrorth.  Bi 

13 x lot, 260. I l l w f r o t h .  Ibo &pb, 6dtsrJea by th AvUm and 8. 
aordror, &. 

V a h d  mta. Andubom. 
bdubon's Wedem Jolunal : 1849-1650. Bdng the ME. naord of a trip from 
New York to Texm, and an overland ' nmey through M e x h  and Arixom to the 
@&ldm of W o r n i a .  By John I f ~ n d n b a  With biographical memoir by 
hi. dan hter, Maria & Andnbon. Introdoction. not* and index by Frank 
~ e y d  Hoddsr. Oleveknd: The Arthur H. Clark 00.. 1908. 8h 10 x 64, 
pp. m. Map, Pairait, a d  l l h t m h .  Prias #3 ld. 
Printed from an nupubli.bed MS. The author, mu of the p a t  ornithologist, 

aommp.nied Oolonel Webb on his expedition aorom the oontinent in the days of the 
gold f e w .  
u.fkd It.kr. F*udOgg. 

Paroom1 Narrative of Travels in Virginia, Maryland, P e n q l ~ a a b ,  Ohio, India- 
h t u e k y ;  d of a Bsridenoe in the Illinoir Temtory, 1817-1818, by E l i ~  
pym Fordham. Edited by Frederio A d i n  Ogg. Cleveland: The Arthur H. 
Quk Oo.. 1906. Sire B4 x % pp. 248. F a d m  S k  a P P& $3 d. 
Ram a hitherto mpubliied mauawript. I t  throws vdnnble light on the rettlement 

of the beyond the Alleghanler in the early part of the nineteenth century. 

U n i M  8 . t r c a d h d a a k  It.. Popduc gai. M d y  (W (1906) : 195-810. Xmp. 
The Phydogmphy of the Adirondnob. By Prof. J. F. Kemp. With ~vdrd6nr .  
Notioed in the July number (p 79). 



United Itrtr@-Altit~&8. B. 17.8. W. Sum., NO. 274 (1906) : pp. 1072. m. 
A Dictionary of Altitnder in the United Stotea (Fourth Edition). Compiled by 
Henry Qannett. 

United Ibtw-Arironri. *-- 
The Copper De 'b of the Clifton-Morenoi Diitriot, b r ' i  By W. Lindgren. 

os Snrve Pmfewional Paper, No. 43.) Werhhgtm, 1905. Sire (U.S. Qeoogi r 
114 x 9, pp. 378. dP and I l l u k a t i o ~ .  Pnrenbd by Un U.8. aedogicol 
Bumey. 

u d t a  atrtrr--~.lllornk. - 
Preliminary Beport of the Bbte Earthqnake Investigation Commirion. Berkeley, 
1906. Bire 11 x 7& pp. 20. 

United Btr tw-Cal .  Boll. - Ind"$. of the United Statee in 1904. Foreign OtBae, Miillaneow, No. 613,1906. me 10 x s), pp. 62. Prlcs lld. 
U d b d  Ilk*-0aloO.do. Dart. 

B. M w m m  Colrp zadogl, Riuuard CdL, Qsd. Sar. 8 (190j) : 1-18 
Qlaciition of the &watch Bsnge, Colorado. By W. I. Davb. With Plab. 

United Btabr--Oolordo Bivor. B. Amriaan G.S. S8 (1906) : 1-16. -OW@. 
The Delta of the Rio C o l d .  By D. T. Maodougal. With M a p  and IUuJmtbu. 
See note in the Monthly Beoord, June nnmber (p. 631). 

United 8tstm-&ologiod h m q .  [w.1so(+l 
Twenty-sixth Annual Report of the Direotor of the United Btatea Qeological 
Survey, 19044. Washington, 1905. Bire 114 x 8, pp. S22. M a p .  

United Itater-Hhte1ie.1. lowmy. 
The Spanieh Elettlemenb within the preeent l i d  of the Ui~ited Btatem, 15134561 ; 
Florida, 15621574. By Woodbury Lowery. New York and London: Q. P. 
Putnam'r 80- 1901,1905. Size 4 x 4, pp. xil. and 516, and xx. and 500. M a p  
and lUustmtimu Pdce Z l r  d. 
The beat h i r y  that hss appeamd on the curly pioneer work of the Bpanieh in the 

United Statea 

UaitedBkter-EiamiOd. Pit- and mdder. 
The P m n t  State of the European Bettlements on the ldiaaidp I, with a Qeo- 
gra h i d  Demription of that B~ver  illnrtrated by Plann and ~ r a u g ! ~  by Captaia 
Phiyip Plttman. An exaot re rint of the original edition, London, 17'70: edited, 
with htmduotion, Notee, am! Indax, by Rank Heywood Hodder. OIeveland - 
The Arthur R Olark Ca. 1906. S i i  94 x G& pp. 166. F-m& M a p  a d  P& 
P* $3 net. 
One of the many reprints of aame worka of travel. eb., whioh have appmred in 

America within the lant few yean. The author ren t  out with the Britbh tmop mnt 
to oconpy and organize the portiom of Louisiana oeded to England by the treaty of 
Paria, and hir narrative in a valnnble anthority on occurreno- dnring him five yearn' 
mideuce. All the original m a p  and plane are reprodnwd in famimile. 

-I, AIID 80UT.E AMEEIW. 

Argentina Bapnblio. rutiner and Lmadow~ki. 
L'Argentine an XXe Bible. Par Albert B. Martines et Manrice LewnudolreLi 
Aveo me Introduction per Charles Pellegrini. Paris: A. Colin, 1906. Size 
74 x 5, pp. xxxii. and 432. M a p .  Prim 5 fr. 
A uneful wmrnary of facta conoarning the Argentine, wpeoial attention being 

devoted to economic remnrcen. 
Argentina Bepublie. h d d .  R u d d a u  G. 88 (1906): 206-211. Beddoor. 

Die Qnebraoho-Waldnngen in Argentinien and ihra Znlmnft. Von Q. L. 
Federiooe. 

Bradl and Columbia. 2. &r. E. Bdin  (1906) : 80-101. &ah. 
Bericht fiber seine Beinen am oberen Bio Ne nnd Yapnd in dm J a b  
1W3-1905. Von D. Theodor Kooh-GlrUnberg. Kh Map a d  IlZwldho. 
Noticed in the May nnmber @. 505). 
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C r P . l A m d m u d W n t I a d i e r .  bpper. 
V d .  16. l h u t ~ ~ A  Dancig (1905) : 102-134. 

Ergabnime der neueren Untemaehungen iiber die jiingsten mittelamerilantohen 
und wertindiaohm Vnlkann~~~briiche. Von Prof. Dr. K. Happer. 

dblnahil--Volaaoar. ltflbal .nd Wall. 
Die Vdlornberge von Colombia, geol c y h - t o ~ p h i e c h  anfgenommen m d  
berhrieben von Alphonr stebel. Naeh eesen e er@d and heranspgeben 
ron Theodor Wolf. Drerden : W. Bneorch, 1906. 8ize 13 x 10, pp. 154. Map 
a d  Phbr. Prias flOn. PrsraJecI by the PddiJlsz. [To be reviewed.] 

odmmbin-Euthqluhr. N a l m  78 (1906) : 395. - 
The Colnrnbian Earthqn.La 

Rma& hnl8. 

m . 7 .  
Wirtddtliahe, natnrgeaohichtliehe und K l h t o l o g h h e  Abhnndlnngen sum 
Paraguay. Von IF. Mangela Manohen : Dr. F. P. Dstterer & Ui, 1904. S i i  

x 6, p p  viii. and !M. lUwtdioou. Prim 5r. 313. 
A mkllaneons oolleotion of rtudiea largely bearing on the ecoaomio reoonrcea of 

Puagoay. They an, of value in view of the neanty nstnre of the literature on tbnt 
-w. 
W& India. T. Chadian I. 1 (1908) : 351-370. Spanerr. 

The Windward Lhndr  of the Wert Indin. By J. W. Bpencer. With Maps and 
in-. 

AU-ALABIA AED ?AUIFIU IS-& 
Ilai.gk.--lk.l- 

Nor& Q.8. Aw&g 16,19(H-190!5 (1905): 128-138 
mmw. 

Fn mine &.ti1 Bal@rne i Beringshavet. Af Isoaud Btejneger. 
filmit. Jolrcd. B. Csr. Bstn 19,19034 (1905): 19-99. V O ~ .  

Eine Eeii auf den Bsndwieh-Imh. Vortrng wn! Dr. Walter Volr 
X r r  0uinn-Dotoh. TI. & Nsd. Aard B. Aaubrdcra B(1908) : 320331. BW. 

Bexoek a m  den K a n n i b d e ~ t u u  van N O O ~  Nie~w-Guinea. Door Th. H. Bnya 
nw z d a d .  - 

statintics of the Colony of New zedand, 1m. 2 vols. We~ington, 1905. 
Biss 1q x a, pp. xvi. and 640. 

hmo.-hption. l h d d .  KolonMWt 11 (1908) : 143. Wiuimu. 
Berioht den Amtmanxu Willims fiber den An8bruch den Vdkanr anf Hawaii. 
W M  BMahlaop 

--. &&mi& 2.7 (1906) : 150-152. - 
W o h t  e h  elne Beim naoh Havaii snr Beuiohtigung den dortigt&, im A u p r t  
1905 enbtsndenen Vulkana Von Q. 8. 
OI. note in the Jovrnd for Demmber, 1905, p. 675. 

h t h  A d .  MI. 
The Hietory and Topography of Glen Osmond. By Thoman Gill. Adel*, 
1905. Eire 9 x 6, pp. vi. end 162. llludratioru. 

bum A*. m. 
The Ded k t  of Anrtrelia. A Journey around Lnke Eyre in the Bumme, of 
1901-1902, with some woount of the Lake Eyre Bssin and the Flowing Well0 of 
Central Amtralia. By J. W. Gregory, r.n.8.. D.W. London : John Murray. 1906. 
8 ixe  9 x 6, p xvi. and 384. Ma and lllwtmtimu. Pries ltb. d. Pzsrn~ed 

~s P&. [TO be review21 

WLAB BEQIOlr& 

Lmuatie. M.Q. asr. 1 (1905) : 491-44. D r l m .  
Die Anturktia Van Prof. Dr. R von DrygaIsH. 

Aatuatio-Plm& 0. Bd. lU (1906) : 4!% 48. mot. 
Note aur Is vdgdtation bryologiqne de I'Antarotide. Note de J. Cerdot 



A l l t u a ~  Eqditiaa lkyg&HandOthm. 
PA. 15. lhmtmh. Qaogmphmdap D a d g  (1W): 8-64. 

Allgemeiner W o h t  Uber die Arbeiten den Dentoohen BUdpobExpedition und 
deren V e m e r h  Von Pmf. Dr. Erioh mn lky@ki. Einige 
Ergelmire k n t r o h ~ n  ~ i i d p l ~ ~ ~ p e d i t i o n .  von W. D=%I 
Mitteilungen Uber dar Vmkommen and die Tatigkeit dsr Uterien im Meer. 
.Van Dr. H. Qwrt. Ueber Qmnd o h  and geologhh-petrogmphimhe Arbeiten 
der Expedition. Von Dr. E. pri1ippi Uebw die Fiverhiiltniene an dm 
Wiitemtntion den Qawr. Von Dr. Wlh. Meinudw. Erdnqpetimhe Probleme 
nnd die Dentnohe SfidpobExpedition. Von Dr. Fr. Biiigmaier. Die erdmag- 
netimhen Arbeiten auf der Kerplen-8bt ioa Von Dr. K. Lnyken. With 
Map d Diagrann. 

~ntuatie-WWM hd. B. Arnsrbon Q.8. 88 (1906): 3052. B.ldL 
Wilken M. By E S. Bnloh. 
The writer owteeb the d e w  of CIIpCsia h t t  in regud b Wilktu k d .  

Arctie-Bllndall E.psdition. Toll. 
B.A. Imp. &. &. PPcbnbYrg, flp.3(01k. 18 (1sOS) : 65-94 ; 90 0904) : 

M. 149-194. 

Projet d'nne Exploration S p h h n t i q ~ ~  dsr W ~ ~ O M  P O W .  Par fIsnrJk 
Amtomki. BnixeUea, 1905. 8 h  9 x 6, p p  26. 

X A r a n r T I W  UBOBBAPEr. 

Irtitud~. Biv. Q. Ituliana U (1905) : 509515. -0. 
-urn delln latitndine geograflcs ml metodo dei pfweggi in meridisno di dd1e 
fondnmentnli. Noh del A. Lopddo. 

l a g i t & D - w .  chrhtie. 
-1 Oboervatary, (treenwioh : Telegra~hio ~e&inationn of Longitude mnde 
in the jearr 1888 to 1908. Under the dveotion of 8ir W. H. M. Ohrintie, X.O.B.. 
Astronomer-Boyal, Edinbwgh. London: W p m  &  OM, 1908. S h  13 x 10, 
pp. viii., 324, and 188. Phru and Diagra~~.  Prbs 15. Ptsantcd by tb 
A~~ 

Orbntrtian. Q.& 1s (1906) : 101-105. Powhr.  
Mijllem 0rientie.rung nnoh dem Schathn," Die Tmhenuhr .b Kompu. Von 
gerl  Peuoker. WU IUudratimu. A h  rsparats mpy p w n i d  by th A&. 

-t?- a xa la8 (1906): ai-4~. mt. 
Wtenninntion nimultan6e de d m  pofnb an moyen dm oonetrnotiolu grsplliqnea 
A grrmde khelle. Note de - Hntt. 

B e .  Iu. 
phio Surveying : Methodo,  table^, and Form of N o h .  By 8. H. Lea. 

New ork: The Engineering Near Publhhing Oo., 1905. 8iEe x & pp. 172 HyT 
and viii. a r t  a d  mwtra- price 0. net. p .  b * " b e # .  

0 6 0 ~  ribt~ry. Yaer (1906) : 93-101. Thoroddn~ 
Jhdnn nogle Ord om hdbm-Hypoteaen Af Th. Thoroddaen. 
On the qnertion of a pontgldal land-amneotion betreen Europe and Amexi~.  

h l o g y .  Bio. (f. IkJiona 14 (1905) : 542-552. D.inelH. 
Le nltime idee intorno nlle falde di rimprimento. Q. Daiuelli. 

WolR- allamklin .nil fklhlmry. 
Goology : Ewth Hintory. By Thomcu C. Chnmberlin and Bollin D. Sdiabury. 
Vola. 4 nnd 8. London : John Murray, 1906. Siie 9 x 6, pp. (voL B xxvi. and 
69!2; (vol. 8) dl. nnd 624. Map a d  ilhhotkWl6. Pl(. (cad d )  216. nel. 
Pmsnbd~by ibo PwWbhsr. 



tbmorpbalogl-- valley roxnutim. Berwb. 
N o d e  G.8. dcubog. 111,1904-1905 (1905) : 71-75. 

En liden dal under dennelw. Af dr. Ham R d .  WIU IUwtrdkm. 

qm B.8. &Iga Gd. 18 (1905) : W 2 1 5 .  thorns. 
A ropor d'nne r h t e  tpntetive de compereLon entre ls d i t n t i o n  interne de 
la 5- et o e ~ e  de la L-. par Q. sirnoem. 

ww. dn. B. CZ. Arpntim 00 (1905) : 280- 301. -0. 

Behione mlla detenninuione della gravith relative fm Ls P l a b  (Oeeervabrio) 
e Padova (Begio Omrvatorio). Ewgnita dal Dottore Alberto A l d o .  

E ~ o ~ - l l p r l n l l r  P ~ p J a r  &. Monthly 07 (1905) : 67-63. Eitohcock. 
Fmh-water Springe in Che Ooean. By Prof. C. H. Hitohcook. With Map a d  
l'lhhha 

~ ~ ~ O B R A P E L Y  m ~ T O B I W  ezoeupm. 
Cormrrei.l--Oosoa. Morthb B. Int. Bvraau Amer. RspuM. 88(1906) : 812-818. - 

World's Coaoe Crops and Cumumption, 1901-1904. 
~ o l ~ - ~ o .  NOT& G.S. dar&g 16,1904-1905 (1905): 42-54. Bumnuen. 

En Folkevandring. Af Knnd Bsamna8en. 
-riOd-DrW8 V-0. EVW. 

The Silver Medal or Ma of Sir Fnmcir Draka By Sir John Evans. (Reprinted 
from the Ntnnhatb 6hronidc. Fourth Aerie, VOL 6.) London, 1906. Size 
84 x 5&, pp. 14. Phta Pramdud bp the d d m .  
The writer 4 8 1  nee of Mr. Hiller Chrlety's book and other demoriptiow of the 

medal. 
n b t o r h - k l r  Travel& b h r 8 .  

Haklnytnr Pathnmm or P u m k  Hie Pilgrimen. By Bamnel Pnrchnq B.D. 
h L e h o a e  & hum, 1906. Size 9 x 6, pp. 
xviii. and 684. Map- Prim 128. 6d. re4 per 

Theae rolomer inolnde travelr to Rwaia and Eastern Asia from Rubrnk to the 
Jeellib in China, 
Ebtolhl -MagOh18 VOyng0. P&siettt. .nd BobOrtBOIl. 
M y  Voyage around the World, by Antonio Pigafellr The original text 
of t e Ambmeian ME., with English tramlation, notes, bibliography, and index, 
by Jamea Alexander Robertson. 2 voln, and index. Cleveland, U.S.A.: The 
Arthur H. Clark Co., 1906. Sixe 10 x 64, pp. (vol. 1) 274; (vol. 8) 314; (index) 
88. Portrait, F(ldn(ldnmibmqm, and ~ d r d h .  Prias 318. 6d. net. n o  be 
reviewed.] 

Hktorlof-43~. a*. 
The Founden of Qeol . By Sir Archibald Oeikie, r.BB. Second Edition. 
London : Macmillen L 8, 1905. K i  gf x 6, pp. rii. and 486. Pzioc 108. nd. 
J'Teamka by tAs PdSrha8. 
An ertemion of the leotoreg on the mme wbjeot published in 1897, mopplying a 

muterly nketch of the foundation end development of geologioal ecience. 

e-. 
wtidlEpppiZboaulu. - 

Oemru of the Britbh Empire, 1901. Beport with Snmmary and Detailed Tables 
for the mveml Coloniee, eta., Area, Eonsea, and Population; h Population 
olersifled by Ages, condition 8s to Marriage, Oocnpntione, Birtbplaoeg. Beligiona. 
Degree8 of Education, and I d m i t i e r  London, 1906. aim 13 X 8), pp. ldv. and 
SOa Map. PPri %. 5d. PreraJsd 
The totel ares is given 8s 11,908,378 square milen, and the population 8s 398,401,704 

(about A ril 1,1901). The estimate of area for Afrioan poereerionr reems of doubtful 
aanuaoj%oth in the aggregate and in ib oomtitnent many of the figurea being 
far in  excaw of S u p d n  ( J n n * .  Oqptember, 1904, p. E? 
PdlUUthd. L ' E l t ~ e .  

i re  Conme of Comparative Geography on the Concentria Syetem. By 
$.FEtran 0. h d o n  : (t. Philip d BOD, 1906. S h  114 x 9, p p  xii. and 
148. 111- AZUwrlrtionr. Pmsnbd bp the Pnbliden. [To be mewed.] 
No 11.-Auausr, 1906.1 P 



Hintr ta hrdba X-a. 
2 l e k . n s r  w b m d d t l i e h e n  Baobaohtnngen u f  R e h  .' . . heraugegehn 

von Nennuycn. 3 An& 2 vola. Hanover : Dr. l. JCneoke, 1806. 
Sire 9 x 6, pp. (voL 1.) sxiv. m d  842, (vol. S xvL .ad 880. Ma and 
Pr(r (d 1) 25m., (d S) 2(r  P r d d  b YI P u b l ~ h .  &o be 

Ebb to T ~ ~ e l l e r r .  Beaer. 
Hint8 to Travellem, fhimtstlo and OensrrS. Edited for the Coolncil of the Royal 
Oeogra h i d  W e t y  by & A. Beevea. Ninth edition. 2 vob. Vol 1, Survey- 
ing an$ -* b o n o m y .  VOI. S, leteorology. photo phy. as~logy. 
Natural Hisky, A.tbropology, ~nduatry and Commerce. ~ r o h e o g ,  Medid, eta 
London : the oyal Qeogrr icnl W e t y ,  1906. Bixe 7 x 5, pp. (vol. 1) xii. and It 470, (voL S) viii. and 886. QPI, Dicrgllrar, and I U a d d i o ~ .  PPrtw 15r. ML 
The work haa been lnrgely re-written, especially vol. 1, wh@h ha8 been daptod 

by Mr. Beevea to modern requirement8 in the matter of more precrse mrvep. 
Hintn to Tnvdbra. 8bwut. 

Aotive Servicm Pocket Book By L i e d  Bertrand Stew&. London : Qale & 
Polden, 1906. Bixe 54 x 4f, pp. xvi. and 426. IRYJmtionr. P d s d  by tls 
Author. 
Contaiw 11urny hinC likely to be of xme to tmvellern in generel M well aa military 

ornoem. 
World. I o ~ r i d .  

The World of To-day. By A. B. Hope Monoried: Vol. 6. London : The Gresham 
Pnbliahing Co., 1906. Size 11 x 74, pp. viii. and 866. Map a d  1 Z Z ~  
Price &. net. Pruarhd by ih PuMkka. 

Y ~ n o o k .  auat 
Qeographen-Kdender . . . hemmgegehen von Dr. E HIUC~. Vierter Jahrgu~g. 
1906-1907. Qotha: Jnatna Perthea, 1906. Sire 64 x 44, pp. xii. and 664. Por- 
trait and M a p  
A new feature thia year ia the very oomplete direotory of b i e t i e e  and Public 

Inatitnthe in  any m y  aonoerning geography. The maps illnabate, or nmal, the 
ohief political evenb and exploration8 of the year. 
Ysrr~Boot Krltie and BenriaL. 

The S t a ~ ' ~  Year-Book, 1906. Edited by Dr. J. Scott Keltie, with the ami& 
.we of L P. A. Renwiok. London : Mncmil1.n 1C Cb., 1906. Sire 7 x 5, p. lxiv. 
~d 1604. Map and D&grom. PP.( lb.6d. d. P b d  by ~d-. 
Then, are considerable addition8 to the anbjeot-matter in thin edition, prinoiplrllp 

88 regards the United S t a h ,  as well an other important new features. The m a p  and 
ding- beaidem illnatratin the leading eventa of the year es regcuds pol i t id  gee- 
graphy, how in partioular b mnin -olio faturea of tho United ma the 
avenge tariffs of the oountriea of the world. An etbnologioel mop of Bumin, by Y. 
Aitofl, ia publieheti by permidon of Mlb. Colin & Co. 

NEW MAPS. 
By E. A. BEEIVII8, Map firdor, BG.8. 

SVBOPIL 
~ l u d & W . b L  ordnrssr mumBy. 

-muom S n n m  or E ~ L U D  rao W- :--Sheeta pnbliahed by the Direotop 
Q W I ~  of the Ordnance Swmy, hth.m+, fiau Jnno 1 to SO, 1906. 

10 milw to 1 inah :- 
Qmt Britain, printed in colouro, folded in cover or flat fn aheeb, 10. Pride, a, 
paper, la. ; ~ u n t e d  on linen, 1 a . U  

I-insh (third edition) :- 
England and Wdw, with hills in brown or blaok, 34,35,39,49,95,96, 107,202, 
204,242. la. a d  (engraved). 
Towne snd Country around, with r o d s  printed in colonr, folded in oover or flat in 
sheetn. Glonceaterand C h e l t e n h .  Price, on paper, la. I nwnbd or h e m ,  la. 6d. 
Printed in coloura, folded in cover or flat in ahects, 216,250. P&e, ,or, poper, lr ; 
mouted on l h ,  la. 6d. saok 
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Eut Kent (North), h b  273,274, and put. of 289,290; East Kent (South), 
aheetr 305,306,321, and r b  of 289,290; Wiabury Plnin, sheet 282, nnd put. 
of .heeta 281, !&t, 297, g8, 299. Pdw, on paper, 1s. 6d, momn(sd on linen, 
2s. d. 
Noh.--In future the price of 4 1  the ordinnry eeriee of emnll-acale m a p  mountid 
&I a d h ~  will be one &idling more then the prioe of the some ms on pa er. In 
the c u e o ~ s ~ m s p i t m y ~ o n n ~ y  beneoedany tow LpdcB(I. 

6-hoh-County Xqs-(&st r e f i n )  :- 
Ereaknotbhire, 8 x.w. ,~  XZ., B.w., 10 N.w., 15 N.w., 81 x.B., a=, 37 aw., a,~.,  
44 sa ~~, 28 x.w., 56 N.X, aw. Cumarthemhim, 3 aw. Dwomrbirs, 
17 x.w. ,24~.w. , (a5r.rnndS5~.r) ,  28e.w.,31 ah,32a.r,38aw.,(35N.r end25 
a~.), 36 x.w., 44 a.w.,48 aw., 54 x.w., 55 n.w., B.w., 58 x.w., 60 x.w., r.w., 70 w.r., 
82aw.,89 ah, 9 0 ~ . ~ . , 9 9  x.w., 100 a=, 102 x.w., (103 N.L. end 1030 H.w.) Lin- 
calnrhirr, 69 ra, (108 aw. nnd 111 a.w.), 105 x.w., 109 NZ., 116 x.r, 124 rr, 127 
U, l.%X.W., XJL,l41 E.W., ~~~x.w. ,x .E. ,  S.W., 143N.W.. 148 B.E,,l58X.L, 1sX.E. 
Eordolk,69 N.A, ax.,71 N.w., 82 aw., 90 aw., 9 3 ~ . r ,  96 aw., s.r, 106 ar.r 
8dMk, 4 aw., 19 X.W. W u r i o b h h ,  22 2.r. 25 an., 26 e.r, 27 e.w., 31 N.L., 3L 
X.W., BE, 35 xw., &W., 38 X.L, 39 S.E, M N.W X.E., B.E., 41 N.W., 43 X.E., 45 N.W., 
H.B, B.w., 46 N.w., an., 51 s . ~ ,  52 N.W.  or& (First Beviniin of 1891 Srvvey), 
9 8 9 ~ . ~ , 2 ! J 5 ~ . w . , ~ . w . , 2 9 8 n . w .  l r d .  

26-inoh-County Mnp (firat revision) :- 
Cumuhnmhire, XUI. 5,9,13 ; XXIL 2,s. 13 ; SXVI. 15 ; XXX. 1 : XXXL I, 
2. 3, 4.6, 7, 8, 9,10, 11, 12, 13, 14, 15, 16; XXXII. 1, 2, 4, 5, 6.7, 8, 9, 10, 11, 12; 
XXXIII. 1.2, 3, 4,5,6, 7, 8, 9, 10, 11, 12; XXXIV. 1, 3, 7, 8, 9, 10, 11, 12; 
XXXV. 6,s. 10; XXXIX. 4 ; XL. 3 ;  XLL 1,2,3,6 ; XLIII. 1. 31. scrd XII. 12 ; 
XXII. 1.5. 18. Cd. mch. Davomhlm, XXVII. 11,12,16; XXXVIII. 4;  XXXIX. 1, 
2,4,8,11,12,16; L. 1,2,4,8,9,10,11, 13; LI.1,5,9,13;LXIII.2,4,6,7,8,9,10, 
14, 15; LXXIV. $ 7 ;  LXXV. 9.14; LXXXVII. 2, 3, 4, 6, 7, 8, 10, 11, 12, 14, 
15, 16; XCVII. 2. 3,4, 6,7, 8, 10,11, 12, 16; XCVIII. 1,5, 9 ;  CV. 3, 4, 6, 7, 8, 
11.12 ; CVI. 1,9,13; CXXX. 11 ; CXXXV. 12,16; OXXXVI. 5,6,7,8,9,10,11, 
12,13,14,15, 16; CXXXVU 13, 14; CXXXVIII. 1.2, 3,14, 8 ;  CXXXIX. I, 2, 
5. ' r LI. 2,3,6,7,10,14,15 ; LIL 1.15; LIX. 8,16; LX. 14 ; LXI. 
1. 1 2 m 5 ;  14; LXIV. 1. 2 !!, 6,7, 9,13,15; LXVL 2, 3, 4, 8, 11, 1% 15, 
16; LXVII. 1,2,5,0,10,13 ; LXXVL 6. Ilorfolk, X. 10,10; XXVI. 8 ; XXXVIII. 
2, 3, 5,6,7, 9,11,13, 14, 15; XLIX. 12; L. 1,2, 8, 5, 6, 9, 10, 11, 18, 14, 15; LXI. 
4,8,12,16; LXXXV. 4, 8,12 ; LXXXVI. 1,5,6. Pembrokmhb, 11. 2,s 6,7,11, 
15,16; IIL 14, 15; V11.11,2,3,5,6,7, 11, 15, 16; XII.3.4.7; XIII. 1,5,!l. 38. 
each. IL 8 ; I1L 9 ; VII. 8,12 ; VIIa. 13. 1s. Gd. each. Yor- (Fimt Bevbion 
of 1891 Bnrve ), OCLXIV. 1,2,3,6; CCLXV. I, 3,4,5,6,7,8,9, 10, 11, 12, 13, 
14, 15, 16; ~ L X V I .  1,2, 3, 5, 6, 7, 9, 14; CJCLXX. 8;  WLXXI. 5. &. d. 
OCLXXI. 16. lr 6d. 
(E. h f o ~ d ,  h a o n  Agsnt.) 

Europe-Central. X. n. X. Xilitiirgwgnphirchas Inrtitnt. 

IFYi'- 
etriechen Uebcr~ichthrto von Mitlel-Enropa. M e  1 : 750,000 or 1 inch 

to 1.8 stat. mileu Shwta: G-7, Banjaluka; 0-8. Cattsro ; H-7, Oreova; H-8, 
Skopge. Vienna : K. u. K. lilitargeogrnphisohoa Iuatitut, [1W6]. 

Xurope-Centnl. K. Prenuisohe L.ndsunfdmr.  
Uebereichbkarte von Miltclenropa. Beurbeitet in der Kutogr. ALteilnng dor 
Kg1. Preass. Landesonfnahme. Scale 1 : 300,000 or 1 inch to 4.7 stat. miler. 
Bheeb : Berlin ; Btrnleunrl. Berlin : K. Prenasiacho Lnndennufnahme, 1905. 
Prics 1.50 mark each sheet. 

Xosl.nd. Thoroddam. 
Geologieche Knrte von Inland. Von Th. Thoroddson. Scale 1 : 750,000 or 1 inch 
to 11-8 etat. milee. P e k m a n ~  MiUciltmgm, Ergiinznngaheft, Nr. 153, Tafel 2. 
Gotha : Juntna Perthea, 1900. Pramted by the lJdlisAe+. 
A geneml geologiaal msp of Ioeland to eocompnny the meoond pert of Dr. Thorodd- 

mn'm MCOUII~ of the atruoture of the inland forming Ergiinrnngaheft, Nr. 158 of 
Patcrmannr AiWetlutqn. 

Port@. Barv@o do Estdo mior ,  Lisbon. 
Carte Itineraria do Portugal. 8-10 1 : 250,000 or 1 inch to 3'9 a t .  milea Shcets 
6-12. Liebon : Servipo do Eatado Maior, 1903-1905. 
An outline map, without hi14 showing n~ade and railways By means of the 
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l a ,  1905. 181, parts of the I ' m h  Mahale distriot and of the Rewu &nth. 
Agenoy, &eaone 1882-89, 1863-84, addition8 to milway8 to Marah, 1904. 1 1 .  
pub of dintriab Poona and Ahmedoagar, Seeson 1878-79, additions and aorreo- 
tione to bonndnrier to December, 1904,1905. 236, pert of dietriat Batera, 8-n 
1876-77, a d d i t i o ~  to roodrand railways to April. 1892,1905. 557, psrta of dbtrictm, 
D h u  (Bombmy), Shimoga and Ghitddroog (Mynore), Smaom 1882-85,1893-94. 
oorrected to October, l!W3,1905.-Burma Survey, 1 inch to a mile. Sheeb : 163 
(3rd edition), partr of dirtriots Henzedq home, and Thurawddy, f h u m n  1882435, 
1898-99,lWl-02.1906. 643, pert of distriot Mergui, Beason 1891-92, additions 
to boundarim to 1905.--Central India and Ba'putana Burvey, 1 inch lo a mile. 
6heeb: 213, parto of Statea Qwalior, Jhabua, $ajpur Ali, Johaf and Indore (GI. 
Agency), Bearon 1879-80, additione and correctlone to 1903,1905. 245, parts of 
Stater Qwelior and Dhar (0.1 Agenay), Seaeon 1878-79, addition0 and corrections 
to Ela tember 1903,1905 ; 269, perb of Stater Gwalior, Indore (C.I. Agency), Udai- 
pnr,Qhdawar and Kcbh (Kajputana Agenc ), &maone 1873-79, dditionn and cor- 
xeationa to 1903,19011 ; 800, part. of States iwdior, Indore, Khilchipur and Tonk 
((3.1. Agency), Jhalawnr and Kotah (Bajputana Agency), Besson 1873-74, additione 
to 1905. 303, perb of Statea Gwalim, Indore. Dhu,  and Dewan (C.I. Agenoy), 
Stmaon 1877-78, .dditions and comtione to 1904,1905. 388 (2nd edition), parb 
ofSt.ttu Owallor and Khanidham (0.L Agenoy), and distriot Jhnnei (United Pro- 
*), Smaonr 185941,1869-71,1895-96,1897,1905 ; 390 (2nd edition), puts of 
Qwalior 8t.b (C.I. Agenoy). Sangor Di~trict (C.P.), and Jhansi District (U.P.), 
%amme 185057,1864-65,1870-72,I095-06,1905. 401 (2nd edition), puts of die- 
t r iab Jaloun and Jhanei (U.P.), and Stater of Qwalior, Indore, and Datin (C.I. 
Agenoy), b n 0  185261,1862-63,1888-90,1905 ; 402 (2nd edition). 
Bemtbu, and Omhha Staten (Bundclkhand, 0.L Agenoy)and dietnct pot hami (U.P.), 
thuonn 1862-63,1888-90,I905.-Madrsr Survey, 1 inch to a mile. Sheeta : 4*, perk 
of d h i o b  Ohitsldroog and Shimo (Myeore), BePeon 1881-82, additions and oorrea- 
tim8 to 1DO4.1905. 71, parb of %tricb Ohibldroog a d  Tumlrur (My-) d 
Belluy (Madme), b n  1881-82, additionr and oorreotione to 1903,1905.-Pnnjab 
Sarvey, 1 inch to a mile. Sheets: 81 (2nd edition) parts of dietricte Perhswu and 
Kohet. Khyber Agency (N.W. Frontier Provinae), and A t t d  (Punjab), Bearone 
1877-78,1881-83,1900,1905. 96, rt of dietriot Moltan, Seeeon 1903-04,1905. 
07, tr of dietrid Multan and &mwnlpur Btate. b n  1902-04, 1905. 175 
(preEiny edition), part of district Montgomery (Bari Domb), Benuon 190243, 
1905. 194 and $07 (preliminuy edition), part of dietriot Lahore ( E l e c h ~  Doab), 
Setuon 1902-05,1905. 2'22, prta  of d ~ o t s  Lahore and Amribar (I)ari Docrb), 
Beuon 190243,1?05. 306, dietrict Iisngn (Kullu subdivhion), Bereone 1896-'37, 
1900-01,1005.-Sid Sruvey, f inch to a mile. Sheets : 81,82,99, and 100, die- 
trict Bukkw and Khairpur State, Sesson 1901-03, 1905. 85, 84, 101, and 102, 
Khairpw State, b n  1901-02, 1905; 112 and 113, district Sukknr, Geaeon 
190208,1905.--8ind Survey, 1 inch to amile. Bireets : 7, district Larkham, Beaeon 
1901-02, 1905. 60, diatriob Larkbans and Sukkur and Khairpnr Sbtc, Seseone 
189293. 1900-01, 1905.-United Provinoee Survey, 1 inch to a mile. Bheeb: 41 
(2nd edition), parts of Statea Gwalior, Khaniadh.nq and Orchha (C.I. Agency), 
and dietriot Jhsnai (U.P. Agra and Ondh), b n e  1856-57, 18-70, 1888-90, 
1895-96.1905. 42, parts of States Gwalior and Khaniadhans.(C.I. Agency) and 
district Jhenai (U.P.), Seasons 185941,1889-71,1895-98,1897,1905. 44, parts of 
(?walior Btate (C.I. Agency), Saugor district (O.P.) end Jhanri district (U.P.), 
beamm 1856-57,1864-65,1870-72,1895-96,1905. Wo (2nd edition), parb of die- 
triob Jdaun and Jhanni (U.P.), and Statca of Qwalior, Indore, and Dntia (C.I. 
Agency), Seanoun 1852-61,186263,1888-90,1905. 57 (2nd edition), pnrte of Dati i  
Samthu and Orchha Stater (Bundelkhand, 0.1. Agency), and dietrlot Jhauai (U.P.), 
t3eamms 1862-63,1888-gU,1905. 60 ( reliminary odition diitriot Jhnnei, Beaeou 
1895-97,1904.-Amam. Index map $wing d e n  of pu 6 liontion, male 1 inch to 
SOmilem. ~ ~ U s ~ o f B t d s f o r I d i a U r o u g h I n d i o ~  

mm0A 
BerPn Sorrel Deputmsnt, a*. 

Map of Qirgs Town. Scde 1 : 1000 or 63.4 incher to a stat. mile. 6 nheeb. Cairo : 
Survey Dopartmenf 1905. I'rcreRicd by tho Dircdor-General, S u r q  Dsparlmsnt, 
(lairo. 

Berman E u t  Afria. Van dm Bnrgt. 
Origirulkuto der h u t e  von M w w r  :laah Uffihirvmbo iu D~nboh-Oatafrika, 1903. 
Von J. II. Y. ran der Bargt. W e  1: 200,000 or 1 inah to 5'2 ebt. m i l a  



Pofurmt~w BfWsiI~ngen, J.hrgsng 1906, Rlol10. Qotb :  Jllstor Per- 1906. 
Prarsnt&l by Us PUM*. 

AIEBICA. 
Bruil. Intmutiolul B M . ~  of the Amoriarn Bepmblh. 

Brcrsil from ofsoial and other mnrcm. Prepared in the Intenutionsl Bnrean of 
the heriman Bepnblica : Wiiamn C. Fox. Director. Scale 1 : 4,755,000 or 1 ipah 
to 75 stat milea Wnhingbn : .International B m n  of the American Bepnblicq 
1905. Premntad bg the 1-1 Bursau of tks dnctiaan Repub!iar 
The oommeminl m a p  to whioh mriea this belongs moompany the reporb pnblinhed 

by the U.B. International Bureau of American Itepnblica. They cur, all nimilar in 
style, and contain mnoh auaful information, speoidly ooncerning memu of mmmanica- 
tion, mvigability of rivern, mining dhtrictr, eta. The present in a general map of 
Brazil, printed in aoloum, with the r r i a l  information shown by variom olearly d d n d  
rymboln. Tho extreme pointa to w ich the prinoipal riven are navigable ENI shonn 
b letbm, m d  in ccreee where the river in not navigable from ib month, the p?int a t  
wkoh navigstion beginn in also ahowa In appearance the. map ir decidedly rough, 
but the information contsined in valuable. 
 minu nu^. Cbroahtt de E6 and Thompw. 

M a p p  do Ehdo de M h n  Qenras ocmtendo ocl do Bio de Janeiro, Emphito 
&nto e f3. Psnlo. Ocguniudo por J. Ohrookatt de & oom a aollabpqAo de 
Eduardo A. Q. Thompn.  W e  1 : 1,000,000 or 1 inoh b 15-8 rt.t. nulea BIO 
de J.neiro : Iaemnmert e Oio, [IW]. 
Thk map hy been oompiled fnw daoumenb fnrnirhed by the Brasilian Miniutriem 

d the Interior, Marine .nd culture, m d  Public Work, in addition to many 
other of information, in T' nding the &OM mining deparhwntr and d8aial. of 
tho umntry. Mnoh of the area i t  reprcnenta in very imperfectly known, ~ ~ p e ~ i s l l y  in 
the northern and western parts of the map, m d  a great man y of the river ootumm and 
mountain m~ an laid down, om only be taken M approrIrmrte. I t  L s krge map, 
meemring 45 y 56 inaha 

A e p d d  plnn in given, M an inset, of the mining contre of Onro-Preb. 
c.nd.. Pept. of the Interior, 0tt.n. 

Beotioml map of C h d a .  h a l e  1 : 190,080 or 1 inch to 3 rW m i l a  Sheet 25 
Emomon, reviaed to Jmnaq 16, 1906. Ottawa: Deprtment of the Interior, 
Topographical Surveys Brmch, 1906. P d  by Us Ca- DspcwtcMJ o j  
Ue Id4uior. 

W e .  Potennanns Oebgraphi.ohe Hittsilnngra. 
Die Skyring- and Otwmy-Bnchten an der Magalhitea Stnanno. Nwh den Anf- 
nahmen der Ohileniechen M.ariue im Jahre 1904. W e  1 : 750,000 or 1 inah to 
11.8 rtat. milea Pdmmntu Bfittsilut Jahrgang, 1906, W e 1  11. (30th.: 
J u t P r  Pertheu, 1906. P d  by tho E i r h s r .  

AU-LIA. 
Qudmd Burvepr-Bnerrl, Que~~rlmd. 

Quoenelend. Scale 1 : 2,534,400 or 1 inch to 40 stat. milea Briebsno: Survey 
OlEae, Department of Public Landr, 1906. Prsrsnted by Us Surwpr-Qsnsrd o j  
Quccnrltud. 
A general map of Qneenrlsnd in black and white on1 , rhoring, amongst othor 

information, msill troah and d n ,  railway and t c l e p p h  !men, Government nrtesbn 
b o w  Qovernment btuh, and ptord ststiona 

e a m  
World. BUthOlOm6W. 

Atlm of the World's Commerce. A new ne.rior of map, with demiptive text and 
d i spms ,  rhowing rodncb. imporb, oommmial conditioxu, and eoonomio ahtietier 
of the oouotries of the world. Compiled from the Meet ofioial retnms a t  the 
Edinbnr h Qeogrsphioal Institute, and odited by J. Q. Biutholomew, r.a.e.r., 
r.aa.8. But v. London: W r g e  Newnw Limited, C1906-J. 6d. ne8 mrh 
part. Prsrsntsd bp the P u b l b .  

Thin part contains the following platen of map and dbgmnn, with the m a 1  
nocompnying text : (113) Wool supply; (114, 115) Wuol-growing oonntries; (116) 
Wool statistics; (129) Steol prodnotion; (130, 131) Od-mining countries; (152) 
Coal supply. Tkero in nlso the usas1 continuation of the l i t  of commodities of c s ~ m -  
memo, which exten&, in thin csse, from "gnltn-pomha" to "loatl~er." 



-ma &id=. 
Nslmh, ran Qrnnd ear neubearbeiteten and ne henen An- ron Stielera 
--Ah. 100 Earten a d  200 &item mit 1 6 2 % % r t e n  in Kupfentioh ud 
BIIIOUI a1 habetieohen Verzeiohnb eller im A t h  vorhmmenden Namen (nngefihr 
5HO.W &amen enthalma) heraorgegeben vm JrsU Pslhem' Q"$"phimhr 
Anatdt in Qotha. L i d e w g e n  2-8. Gotha: Jartar Perthes, 1906. rfas 60 pf. 
each part. 

OHIPm. 
-tr- WwPphia-G-tr. 

Chute  and P h  pnblhhed by the Hydrogra hio Department, Admiralty, daring 
x a y ,  1 m .  P- by ad-p~er, Bdnira~y. 
Ho. Incbr 
5568 m = 1.5 North seq Qennany :-Lbh deep. 4r. 
5524 m = 1.4 Norway :-Tiiitta to Diinna (outen approdim), including 

Huavmr and Qauvmr fiord& So. 
3529 m = 1-4 Norway :-Tiiitta to IXmm (inner brds), including V e r b  and 

Leu flora& So. 
3556 m = 1'4 Norway :-Lyngvmr to Verholm8n. So. 
2117 m = 052 Germany :-Kid bay. 38. 

0.49 Africa, west weat. Dfanma river to Junk river. Ph:--Chpe 
2478 " =(2.25) Mount bmy, Monrovin bay. a. 
24% m e 2.5 Bey of Bsngd, Andaman inlands :-Stewut mound. So. 
1767 m = 2-0 China, erst owt :-Appmechen to Amo harbour. 5.. 
35!i4 m = 1.0 China, north-t cmrt :-Tau Tmi h a d  to Shitau by. h. 

harbour. Plan :-Approaoh to Mitsnbishi 

691 Afnaq weat mt St. Paul de h n d a  to Qreet Fish bay. 
Plan added :-Fsrt. b y .  

2284 m = 1.45 Plsnr of anchorages on the w& a& of Sumatra. Now plan :- 
sinnbeng bay. 

1239 m = 4 5  New Guinea, Hall m d .  Vari Vari anohorage. Plan added :- 
F yfe b y .  

(J. D. P*, dgd.) 
gbutrhuad 

Ro. -mw Ilo. 
2117 Qtumany. Kiel bey, Ala New ohut. 

mnnd. ) K W h y .  . . . . . . . . . . . 2117 

p h n  :-~pp-h to y0t.p . . . . . . . . 2815 

Qhutr that lure r&vd Importu~t &amtion& 
No. 1812, North nee:-O.lei to the river Bchelde entrance. 1128, E3dMn:- 
Porb in Serdinia, Porb Conte and Alghero, Port Alghero, Port T o m ,  Gulf of 
Oriatano, ArbatPx r o d  3119, Africa, north ooart :-Alexandria herbour. 566, 
Icelnnd :-Eretern portion. 2978, Iceland :-Bigle fiord to Niardvig. 19, b n t h  
America, eaot maat :--Elantom harbour. 887, South America, Magellan strait:- 
Englinh, Crooked, Long. and Sea reacher. 631, 0l)ile:-Smyth obsnnel from 
muth entrance to Fortune bay. 704, Madagamar :-Nmi Sh aba to Yorunbe bay, 



inolnding Nanmdri bay. S77, Phi% pine &hub :-Between St. Bermdino and 
Mindom strait.. 2987, Philippine i s L d a  :- Pedro bay b Lib* inland., 
inolndin~ Jna ieo  rtrrit. 2454, Philippine isludn :-Northern portion of the 
island of Lomn, with Buhi  and Balintsng ohanneln. 1477, New Qniner:- 
Jomard inland to Yeina bland, including Mirima, Deboyne, and Benard L1.ndr. 
2528, New Zedand, nheet iv. :-Poverty h y  to Oape P a l l k .  
(J .  D. Podbr, dgsnt) 

1ndi.n Oeem and Bed k. I e t ~ ~ o r o ~  Oillee. 
Pilot Ohart of the Indian Oeeen north of lJO 8. lat. &d Bed Bes for July, 1906. 
London : Ietuorologiaal OtBoe, 1908. Prim 6d. Prcrsnbd by Us M e k m d q h d  
oSaa 

Horth Atlurtia snd Y e d i ~ n ( ~ ~  ~ o l o g h l  Oats. 
Pilot Chart of the North Atlantio and lediterranem for Jaly, 1906. London: 
Meteorologicel OIlh, 1906. Priss Gd. Prsrsntsd lg the M- O f h .  

Horth Pwi5a V.0. Hydmgmphie OfBes. 
Pilot Ohart of the North Paaiflo Ooean for Jnl , 1906. Warhington : U.B. 
Hydrographic OIRm, 1908. Prasnbd bv the 27.8. Ifydtugmphio Q&~I. 

P E o T o e ~  
Bombay Rddmey.  Vuley. 

h e n  photograph of the Bombay Preaidenoy, tskm by F. J. Varley, w., =.A. 
Pramted by F. J. VarZq, Eq., 111.4. 
Further mntr ibnt io~ to the Society's photo phe of India by Mr. Varlev, who L n  

dready presented many others.  he view of E r o c k  templea are wortby.of rpeeiai 
attention. 

(1) BooL tem le at H ~ h h a n d a g a d ,  Ahmednagar dietriot ; (2) Peak of Ear&- 
ohmd.gad; (3) JemPle on ~ e r t e r n   bate : (4) ~ o r e e t  loene in NO* -; (5) 
Temple on the Waver i ,  Nnnik ; (6) Reth or p d d  mr ; (7) Fort gatem, Bendwa, 
H o l h '  territory. 
X u t  U e r  Bdumn. 

Forty photographn taken b Lient. T. T. Behrem, ar, on the An lo-German 
Boundary Barney in h t  b&a PW ~lnrt. T. T. B- BE. 
Lient. Behrens wen one of the British memben of the Anglo-Qerman O o m m ~ o n  

for delimiting the bound8 between Britbh and Qemm Esmt Afriok During hi. 
.by in the -try he 2 mmy inttuwting phobgraphe, ien of which he hu 
p-ted to the Baaiety. Some of them are extremely good, a t h e  nabjwb u o  well 
mleoted. 

(1 Panorama of Lake Jipe ; (2) Lolgomsden mountsine from M W  ; (3) Mbarai 
m d  Lgomden mrmntainm; (4) Tmnq~ort donlceye, Mbarai; (5) hugam Mgn 
fm~n foot of Kilimanjsro; (6) Ford, Toavo river; (7) Boaroe of the Tsrrvo rim: (8 
Tmvo river ; (9) h m  palma and thorn bob ,  T r v o  river : PO) Ongela MU: (I I{ 
M.aai men and bo a; (12) Yonng M d  men ; (13) I f ad  o ildren . 14-16) Fixing A beehive to BmhZ h a ,  T?vrt. ; (17) Watd? Fro ; (I? Cb* e: (19) Bnfu 
river ; (20) Native ?den 1x1 the Bnfn mam , B1) In the are bllle ; (22) 8ahagein 
in the Urnbarn h E  ; (23) Foreat in the d a m b u x  h i h ;  (24) Vier horn Schqpia 
tow& Jipe ; (25) View eost from Sohagein ; (26) Camp under the fore&, north side 
of Kilimanjuo: (27) A typiclrl gram are; (28 and 29) Kilimanjero from the north- 
we&; (30) Kilimanjaro fmm tbe north ; (81) Kilimanjam from the north at  w n m t ;  
(32) Oldonyn Bok ; (33) Melaroni; (34) Kibo from Endoinet; (35) Klmare fmm 
Endoinet ; (36) Kiliianjaro from the north-& ; (37) Kibo and Kimawam .from 
the north&; (38) Kibo and Kimawenri fmm Naduyatui; (39) IUmcmsnn mnd 

Terminel " k n  from L.itokitolr ; (40) Kibo from Taveta 

m . B . - I t w o r r l d ~ t l y a d d t o t h e ~ w o f  t h e ~ o f P h o t o .  
g m p h m w h t o h b s l l ~ ~ b ~ i n t h e X 8 p ~ U . 1 l t h e P ~  
of the Booiety who have taken phobsaphm during thadr travel& would 
~ o o p ~ o f t h e m t o t h e X 8 p ~ , b y w ~ ~ W i l l t m  ~~ Bhould the donor have pudmed the photqpup4 it 
w U l b e ~ i b r ~ l f t b s ~ o f  thaph0tagrap~mdb.b 
addreM-@- 
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RECENT SURVEY AND EXPLORATION IN SEISTAN." 
By Colonel Sir BENlZY MOMAEON, K.O.IA., C.8.L 

1 HAD the honour of addreming thie Soaiety exactly nine yeara ago, 
when I read a paper on The Southern Borderlande of Afghanintan." t 
That  paper deeoribed the geographioal work of the Baluch-Afghan 
Boundary Commieeion, of whioh I have been in charge, and which, after' 

: mme two ~eere '  labour, had demamated the boundary between Indie 
' and Afghanistan from the Gomul 'river to Persia, a distance of 800 

milea. That bonndary-line ended at  the top of the highest peak of 
the Koh-i-Malik-Siah mountain, whioh enjoys the proud dietinction 
of being a point where three empires meet, i.e. India, Persia, and 

I Afghaniatan. a his mme mountain forms the starting-point of my 
preaant paper. 

I n  my former paper I deecribed the Baluchietan desert, with its 
barren mountain rangee, old volcanoes, and wide areae of gravel plain 
and aandhills. To-night I will endeavour to give you eome deeorip 
tion of Seietan, which ie eituated to the north-west of that country. I 
may note that it liea half in Afghaniatan and half in Peraia, and ie 
about halfway from the Ruseian-Tnrkeatan border and the Persian 
gulf. It in unneoeaeary, I know, to mention theee details to an audienae 
of the Qeographioal [looiety ; but I am eo often mked by kind friende 

Bed at the Boyd Geographical h i e t y ,  April 9 and May 11 (Berssroh Dspart- 
men% 1906. b p ,  p. 312. 

t 'The LJouthern Bordwlande of Afghanbbu~," by Captain A. E MoMahon, 0.1.6. 

Bed at the Royal Qeograpbiesl IJooiety, February a, 1897. Pager 393-415, Oep. 
grepli)Md JmmaX, vol. B. 

IU.~LPTEMBEB, 1906.1 Q 
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210 BWXNl' SUBVET AND EXPUIBATION IN BEIBI'AN. 

how I liked the Tibetam and how I got on with the Chineae, that I 
am reiuotantly aompelled to enapeot that the poaition of biatsn ia not 
H) generally known M i t  should be. 

Seiietsn ia a oonntry with a very anoient history and a great paat 
Time forbids my dwelling long on ib pant hiatory. For that I muat 
refer yos to the many d e n t  Zoroastrian,. Greek, Arab, and Persian 
htarians who have written ebont it. Among modern writera on this 
enbjeat, two membern of thie Sooiety have attaohed great importanoe to 
bintan, i.8. the late Sir Henry Rawlinaon and Lord Curton. The 
latter haa devoted a very valuable ohapter to thie country in hia monu- 
memtal work on P e r k  Sir Henry R.wlinaon, when President of thie 
Ilooiety, read e paper on Seiatan* in January, 1878, thirty-three ye- 
ago. He reviewed the anoient history of the oonntry, and, with the aid 
of the them reoent m p h i o a l  reaearohee of (feneral Sir Frederio 
Ooldemid, who had jaet returned from e mission of arbitration in 
Seiatan, and who oommunioated the r d b  of his explo'rrtions then, in 
e paper to this Sooiety,t endeavoured to identify the varioua pl.oee 
famoua in andent Seistan hietory with the old ruined sites brought 
to notioe by Sir Frederio Goldemid and memben, of him miasion. That 
paper will be found of the ntmolst value end importan08 by any one who 
fiskm up uoheeologiosl wseoroh in Seistan. It show profound know- 
ledge of the d e n t  hiatoriana, end is a maeterpieoe of oloee end aoarate 
reasoning. After years of oarefnl work in the oountry, we have found 
but little to oorreot, and have been able to definitely aonfirm most of the 
oonclnsiona he arrived at. 

Seistan ia the bi ip laae  of the legendary history and rommoe 
of Per& Here is aaid to have lived the greatant myth id  hero of 
P Q B ~  ajp,  the mighty Bnetam, who88 victoria over demons and 
dragom, and the armiee of the weet and north, and even dietant China, 
eetabliahed the power of the Aohamenian dynesty. Seiatan, too, w e  
the home of Kai, or Kaikobad, the founder of the great Kayani or 
Aohcemenian dynety, whioh gave the world the line of kings, Cyms, 
Ikriae, and 0 t h .  who shaped the dentiniee of the whole world. 
Alexander the Greet vinited Seistan on hia way to India in 880 ac, 
and part of h army returned through that oonntry. His hiatoriana 
speak highly of the dvilieetion of the oonntry, whioh waa then d e d  
Dmq@m, or Zarangiana. 

Then oame the Saka, or Scythians, who, although they only held 

Ndsr on S e k n , "  by Major-Qened Bir B. G. Rnwlinron, x.o.B., Pmident 
B.Q.S. Rend January 27,1875. Vids Jormal of tho Rayal QtwgmpMd m, ml. 
43,1873, pp. 218-294. 

t Journey from Bandm Abhs  to Meahad by &&tan, with Some Aaoonnt of the 
Laat-named Prorinae." Jonnd of the Royal Qunjraphiaal U e t y ,  vol. 48,1878, pp. 
6!Ls8. 
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Seietan for a short timq yet left in it a laeting mark of their etay 
in the form of ita preaent name, for Seietau ie only the later form of 
Sejietsn, and that of Sakawtan, or oountry of the 8oythians. The 
Soythiane wen, turned out about 275 A.D. The Arabe invaded and 
conquered the country in the 37th year of the Hegira, i.e. about 
659 LD., and held i t  for many oenturiea. 

Up to about the tenth century Seistan was a very rioh, proaperoue, 
and oivilized country; but its wealth bronght its own punishment, for 
from that time i t  formed the victim of a long euccession of devastating 
oonquesta by devouring hordes. Mahmud of Qhazni, Jenghiz Khan 

HELMAND RIVEB ABOVE BAND-I-BEIBTAN. 

Timurlane, Nadir Shah, and othera oonquered it, and left it a more and 
more impoverished and etrioken country. 

Timur, on hie firat inroad into Seistan, waa repuleed, and he himself 
reoeived an arrow-wound, from which he got hie name of Timurlane, 
or Timarlang, i.e. Timnr the lame. He vowed he would return and 
take a bloody revenge, and he oarried out hie threat only too well. He 
devastated the whole country, and put the inhabitants to the sword. 
Zeranj, the then capital of the country, made a gallant defenoe, but 
i n  vain. The skulls and hones lying in large numbera in the old ruin 
of Zaranj, now oalled Zahidan, testify to this mamaore to the preaent 
day. To Timur or hie eon Shah Rukb is ascribed the orime of deetroy- 
ing the dams and weira of the Helmand, on which the irrigation of the 

Q 2 



country depended, and from the deetrnotion of whioh the country has 
never recovered. 

The anoient Kayeni family, who claim dement from the original Kai, 
the founder of the Aohclemenian dynaety, have made spasmodio attempte, 
in their long rule over the oountry in reoent oenturiee, to regtore the 
pmperity of the oountry, but in vain, and they, lib their countrp, 
have e;rsdually deolined in p m p r i t y  and importenoe. Only a few 
members of thie anoient family now d v e  in Seistan, and they are in 
very impoverished oiroumatenoee. 

I n  s u d o n  from Nadir Shah, 8eiat.n oamq in 1747 A.D., into the 
heritage of Ahmsd Shah the Afghan, and for the firat time found itaelf 
under other then Peraian dominion. Afghan rule in the &antry l d  
over one hundred yeara, but wan never more than nominal, and the 
Persians, taking advantage of intrigues between the rival ld factions 
of Seistsn itaelf, begen to extend their influence over the country, and 
in 1866 oooupied a portion of i t  with troop. The diapute whioh enwed 
between Afghanietan and Persia over thia p d i n g  led to its being 
referred to the British Government for arbitration, and Glenera1 Sir 
Fwd. Qoldamid, who vieited the oountry ur arbitrator in 1872, laid 
down a boundary-line through Seiatan. This rottlement formally 
perpetuated what the oourse of local events had already brought about, 
i.6. the divieion of Seistan between Persia and Afghanietan, and anoient 
LJeiaten thenceforth oerreed to poeeess any individual national existenoe 
aa an undivided whole. 

Sir Frederio Goldsmid related hie experienoee of Seietan before this 
Sooiety in 1873, and I need not repeat what he mid. Suffioe to my 
tht  he wee greatly hampered in hia work. by the obetruction and 
hoetility of the Persian Comminaioner and the Persian governor of Seiatan. 
Hie movemente were d o t e d ,  objeotione were rained to his flying the 
B r i t s  flag in his a m p ,  and diffiodtiee of all kinds were plaoed in  hie 
way. He and his mimion, after making all snch inquiriw and snrveya 
88 w ~ e  poeaible during a ehort stay in the country under theae very 
nnfavonrable circumstenoee, pmoeeded to Teheran, where the award 
wee delivered. That award laid down on paper a boundary-line 
giving one portion of Seistan to Afghanistan, and the r& to Pensia. 
From the Band-i-Soistan northwards to the Naizar or reed-beds on the 
Ebmnn shore, the main bed of the Helmand' wae defined to be the 
boundary. 

The main ohannel of the Helmand then ran oloee to Nad i Ali, and 
thenoe northwarde in d m ~ t  a straight line. Later on, however, in 
1896 i t  suddenly took a new courae to the west of the old ohannel, 
along what is now called the Rud-i-Perinn. This in conrae of time 
led to disputes, for doubt mxi ae to whether the old or the new main 
ohannel waa the boundary. Matters beoame still further oomplioated 
by diaputaa over the distribution of the water of the Helmand river, ~ 
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on whioh both oountriea depend for their oultivation. The Britieh 
Government wae again called upon to arbitrate, and I WM deputed, 
with a large well-equipped mission, to p d  to Seistan, and arbitrate 
upon both the bonndary and the water diaputea We left Quetta early 
in January, 1903, and returned late in June, 1905, after a stay of some 
two and a half yeam in Seieten. We thns had ample opportunitiea of 
aarefully studying the oountry, and I will give yon to-night mme of 
the mnlta of our observations. 

I h t  invite your attention to the map of Seietan. We found, on 
our amval, the exiating maps inaoourate and somewhat misleading, and 
also full of blank spacee showing umurveyed trnata, eome of whioh had 

HELMAID BIVEB AT KUHAK, BHOWUW MOUTH OF THE BOD-I-SEISTAH U D  TELlG 
BhZTD-I-BBfBTM mu. 

never been vieitad or seen by Europeans. Mr. Tate, the survey offioer 
of our miasion, and hie able survey staff made complete new surveyir of 
the whole aountry, both on a soale of 4 miles end 1 mile to the inoh, 
and we Wed up one after another all the unsurveyed blanks in Seistan 
and the mound ing  oountry. No lese than 38,000 square milee were 
thns surveyed, and the diffioultiea and dangere attending this trrak will 
be illostrated by what I will tell you later on. 

The Seistan of the present day hrur an area of about 7000 square 
miles, of whioh 2847 square miles are in Persian and 4159 square 
miles in Afghan territory. The extreme fertility of the mil and the 
abundanoe of water for irrigation make 8eietan a very rioh country in 
the matter of agricultaral produota. Its population is about 205,000, 
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but the country, even with the lazy, happy-gelucky methods of the 
preaent day, furnish- a very large amount of grain and food-suppliee in 
exoeeg of 1-1 reqniremente, and i t  could, of course, be made to furnish 
very muoh mom. Under improved government, 8eiat.n could, with 
but little troublq be made into a eeoond Egypt I t  waa so onoe, and 
oonld become eo again. If I deal to-night ohiefly with the demrted 
portions of Seieten, I beg you not to forget the extent and riohnean of 
the inhabited portion. 

With the exoeption of tho68 portions of the oountry whioh consiet 
of high barren p k ,  oovered with a thin layer of gravel, and the 
oliffe whioh fringe thom gravel plains, end in p h e  the shore6 of the 
Irlhmun, Sebtan preeente to the eye a wide expanee of dead level munt ry. 
Everywhere, exoept in the present inhabited portion, i t  ie bare and 
d e a o h ,  destitute of vegetation or human life. In the inhabited and 
cultivated tract the oountry ie intersected by a labyrinth of aensla, 
large and small. No treee are to be men in Seieten exoept on the 
river-bankn or in Itlian Kangi, the tract between the two main branchen 
of the Helmand, where a tangled growth of low tamarisk jungle covera 
the faoe of the oountry. ThL ie a lmat  impenetrable, and ie the home 
of innumerable jackal and wild pig. 

The oliffa I have mentionod are vertical b l n 5  from 30 feet to 
several hundred feet in height, and, when seen from near, are etriking 
featnws of the landeoape. Eleewhere there is nothing to break the 
dead monotony of the flat horizon, except old ruins, and here and there 
a modern village of domed housee, piotnree~ue in the ditanoe, but 
dirty and. squalid on nearer approaoh. Everywhere, except on the 
higher gravel plaina, are mina. Elsewhere, wherever one looke in 
Seistan, whether in the dtmert tracta or in the now inhabited portion 
of the country, are rain& No oountry in the world oontaine eo many. 
They are to be seen in dl stages of decay, fiom ahapeleas mounds 
to high impoeing stmoturea of great sim. They stretoh everywhere as 
far as the eye oan reach. A few, suoh ae a minaret a t  Nad i Ali and that 
of Mil-i-Easimabed, are of burnt brick ; the reat are of burnt briok only 
a t  their base, and of sundried brick above. The regrettable absence of 
stone in Seistan hae deprived this country of the lasting monuments 
of a still more remote paet whioh atone buildings would otherwiee have 
afforded. 

It may seem etrange that mud-brick buildings should live to the 
greet age of some of theee mine. I t  must be remembered thtt  their 
wall8 are always thick, that the Seiatan soil makee bricks of excellent 
durable quality, and, more important still, there is little or no rain 
in. Seietan. The annual rainfall only amounts to eome 2 to 3 inchee. 
The villages of the preeent day are, in the greater part of Pereian 
Seietan, oolleotions of domed honees generally built on mounds. I n  
Mian Kangi and Afghan Seistan the villages are m d y  colleotions 
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of wattle and daub h u t ,  The capital of Persian Beistan, Naeratabed,* 
is merely a village aurroanded with high walls. Here are the Brit;& 
and Rueaim Coneulatee. 

Bound the north and north-weat of Seiitan, an shown by the b lue  
oolonred portion of the map, is the HBmun, or lake arm, into whioh 
the varione Beietan rivers dieoharge their eurplna waters. Be one 
approeohee the ehoree of the Hernun the eoenery ohengea The 
monotony of a flat horizon of dry land givea p h  to one of water and 
reeds. Dense reed-beds, d e d  naizar, akirt the HBmun in many places. 
Theee bed8 are often several milee in width, and oompoeed of high 
re& 10 feet or more high. They look impenetrable, but n m w  

winding lanee exiet in them, known only to the Sayade, a strange 
aboriginal raoe of Seietan, who live by netting fieh and water-fowl, 
and who pole their " tutim "-long cigar-shaped reed rafte-through 
these ha. The Sayade live all the year round a t  the water's edge, 
i n  huts made of reeds, and they change their abodee aa the watem 
advance or recede. They have a language of their own, and are an 
n d a b l e  people, enepiciona of atrangere, ever ready to decamp and 
hide themselves in the naizar if they think a tax-oollector is in the 
neighbourhood. Beyond the reede lie vaet open etretohee of water, 
extending eometimee to the horizon. 

The -pita1 in nlwaya rpoken of in Seistan aa 8hahr-i-Seiatao(oity of Seilltan),or 
Bettan. The name Naerutabud is scldom used locally. 
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All &aten, both the high gravel-oovered plains and lower landa, M 

oompoeed of alluvial mil. In  atrange oontrset to thia, there s tanb up 
by itself in the HBmun, M a prominent feature of the Beistan l a n b p e ,  
a rolituy hill of mok, 496 feet higb. I t  is oalled the Koh-i-Khwaja, 
and many legende oentre round it. On ite southern s l o p  are the 
m m v e  mine of Kakhaha, of the origin and era of whioh we know 
nothing. The then ruler of Beiatan, in later timee, for seven yesre 
suoaesstnlly withdood on this hill the mege of Nadir Shah, the Persian 
king. Cloeer examination shown i t  to be a hill topped with a oap of 
bsrrltio lava eome 200 feet in thioknees, below whioh ie alluvial silt of 
fimt briok-red, and lower down yellow oolour baked and burnt into a 
hard oryetallhe oondition. &. Elleworth Huntington ie of opinion 
that thie hill oontaim the oore of a voluano ; but I gm inolined to think, 
from the foot that the lava cap alopea downward8 to the north-east, that 
thh oonolneion is not neoeaurily oorreot. From the quamee on the 
top, in whioh remeins of old and muoh-weathered portione of mill-atone8 
abound, one sew that in eome very distant time the people of Witan 
aome here for that neeful artiole. The rook ie too hard for the degenerate - people of the preeent day to out or make use of. The numeroua r a i d  
tombe, built up of rooh on the aummit, have puzzled many  traveller^. 
They ore all empty, and have orr opening at their end0 or mdee. Their 
objeot and aee is obvious. They are merely the temporary reeting- 
plaoea of the departed, who have been stowd away there until their 
relations oould remove to aaored Meshed for burial.. 

[So muoh for the general Boenery and charaoterietioe of Heistan. I 
now bring to your notioe one or two intereating problem whioh the 
physioal geography of Beintan preeenta for solution. It will be eeen 
that 8ebten in a large baein eome 7000 square milee in area and with- 
out any outlet to the eea, whioh reoeivea all the drainage of a vaat trad 
of oountry, over 125,000 equare miles in area, girt on all aides by high 
mountain rangea. The Helmand, Khaeh, Farah Bud, and Harut Bud 
rivere.flow into the Beintan k n ,  and it waeivee the flood watera of 
many torrent beile ooming from the mountains on the weat. The 
Khesh, Farah Bud, and Earut Bud drain the oountry to the north aa far 
aa the Paropamieue and Hazarajat (Hazara) mountains. They do not 
flow into Seistan all the year round, as their upper waters, during a 
portion of the year, are all taken off for irrigation in the bigher reaohea, 
but in spring and 'early summer they are rivere of no amall aiee, and , 
bring large volumes of water into Seiatan. 

The prinoipal river of Seistan ia the Helmand. I t  drains a large 
portion of Afghaniatan. Its sonroes riae as far away aa near Cabul, 

- . - - - - 

Tbe portion of the paper in bnwkctr fumed the robjeot of eoparnto dimmion at 
e meeting of the h r c h  Department of the W e t y ,  held on May 11,1906. The r e d  
of that diwwion will be found after the amclusion of the paper in the next number. 
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and extend to the lofty waberehed of the mow-oovereb mountaine of 
Eazorajat. It is some 600 milea in length, and its volume, on reaohing 
Seietan, varies from a normal minimum of some 2000 feet per eecond 
a t  low river to 50,000 and 70,000 oubio feet per eeoond in ordinary flooa 
eeasone, and to aa muoh aa 600,000 and 700,000 onbio feet per eeoond 
in years of abnormal flood, suoh aa aeurred in 1885. I t  will be seen 
from thie that the Hellnand is a very large river. I t  is, moreover, the 
only large river in Southern Asia between the Indne and the Tigris. 
Down to Bander-i-Kamal Khan the Helmand flows along the bottom of a 
narrow deep bed of 1 to 2 milee in width, whioh outa through a wide 
alluvial gravel-oovered plain. Thie river-bed presents ell the norolal 

BUINB OF TEE CITADEL OF IAEIDAN, THE ANCIENT IABANJ. 

fealuree of an ordinary trough of erwion. The alluvial oliffe, 200 to 
250 feet high, whioh form the walls of this cutting on either eide, leave 
the  river near Bandar-i-Kamal Khan and reoede northwards and eouth- 
war&, aa shown on the map, a t  the point where the Helmand enters the 
Seistan delta 

After arriving in Seistan, the Helmand a t  the preaent time divides 
into three branohee. The first, oalled Rud-i-Seietan, is really a big 
canal wbioh takes off a t  the Band-i-Seistan. Persian Seietan largely 
depende on the Rud-i-Seistan for irrigation. To divert enfficient water 
into this ohannel during the eurly winter, or low river seaeon, a gigantio 
weir, made of densely packed bundles of Tamariek Iranchee, ia thrown 
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eoroee the Hehand  every autumn when the river is a t  it8 lowerit. 
About Christmas-time the rising river breaohee this dam, and gradually 
oar- i t  away. This "band," or weir, ie from 70 to 100 feet wide, 
eome 1700 feet long, and in height from 5 feet a t  the mdea to 15 and 
20 feet in the stream. The main ohannel of the Helmand is now the 
Bud-i-Wan; and the third is now a smaller ohannel, the Nad3-Ali 
ohannel, whioh, as etated before, d to be the main channel All 
three brenohea dieoharge their eurplua watera into the Hknun, whioh 
enohlea the north and weat of Seistan. The Kheeh, Farah Rud and 
H m t  Bud dieoharge their waters a h  into this HBmun, which beoom- 
in the flood eeeeon a vaat eea more than 100 milee in length, and vary- 
ing from 5 to 16 milee in breadth. Every few years, when ita level 
reoohee a aertmin height, it eec#rpee through the Bhelag ohannel into 
another large and etill deeper lake depreeeion, called the Gaud-i-Zirreh. 
It did thie during the whole month of A n p t ,  1903, while we were in 
hietan. 

The Helmand and other Sebtan rivera in flood-time oome do- 
very heavily laden with fine silt, and I ahodd mention here that the 
proportion of milt in the Helmand ia extremely high. We found i t  on 
ooageione to be aa muoh aa one part of ailt to 127 part8 of water, a 
figure which very few rivers in the world oan aurpwa. Thia silt is 
d e p i t e d  by flooda over the oountry, and the natural tendenoy ia for 
the rivere and oanale to build themselves up with their own mlt on to 
a higher and higher level, until in aoume of time they are running 
along the tops of ridgee higher than the eurrounding oountry. Thia 
goee on until eome obetrnotion or big flood c a m e  a breeoh in their 
btrdca, and they deeert their old ohannel and divert themaelvee by a 
new ohannel on to lower ground. Thie ia what happened when the 
Helmand deserted ita old Ned-i-Ali main ohannel in 1896, and made 
for iteelf a new one in the Bud-i-Pariun. Everywhere in Seietan are 
traces of old dtmerted river and oanal bede due to thi natural mum. 

As seen in the map, the preeent Helmand with ite branohea forms 
one delta ; and to this delta in confined all the oultivated and populated 
area of Seietaa Thia has not alwaye been the ccrse, for we find in 
what ie oalled the l'arakun-Bamrod traot numerous old ruim of 
great extent and traoee of old m a l a  and oultivation. We find here, 
alao, the trrroee of old river-beds, and we find that the Helmand d 
to flow down hew and use thia delta jnet ae it now does its p-t 
one. Its aurplue water8 diaoharged into the Gaud-i-Zirreh, juet M 

they now do into the Htimun. 
Again, let ue examine the waterlees traot on the eaat of the present 

Helmand. This, before our arrival in Seistan, was a blank on our maps, 
and we were the first to explore it. Previous travellers had reported 
rumours of the exietenoe of old mink in this traot alao, but no one had 
entered thin waterlose desert or men the ruins. We found not only ruinn 
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of oountleee numbere and great extent throughout dl thie trrrot, but tnroee 
of moient oeaal systeme and anoient river-be&. I n  faot, the extent 
and nature of the mine, the oharaoter of the relioa found in them, enoh 
M d, pottery, ohina, and g l w ,  and the magnitude and perfeotion of 
their canal system show that this must have been, not only a former 
delta of the Helmand, but the delta wed by the Helmand in, an far ae 
exiating ruins teetify, one of the moet proaperoue timee of Seietan 
history. Of all the vast iuins of this traot, now mostly buried or half 

buried in sand, the largest would seem to be thoae now known aa Sam- 
tar. This series of ruina extend from near Kale-i-Fath, paet Sarotar, 
for eome 60 miles northwards in an unbroken line to beyond Chekan- 
sor. Tbe northern ruins of thie series are free from sand, some of 
them, suoh as Amiran and Chihal Burj, being in a wonderful etate of 
preservation. While t h k  delta waa uaed by the Helmand, the surplus 
watm dieoharged themselvee into a big depreesion whioh we found to 
exkt  dong the mat, and whioh we have oalled Lalla Newer, and which 
muat have been the Htimun of those d g s .  Again, what is now called 
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the LSena ltud marka the oomm of an anoient bed of the Helmand. 
This dincharged the river into the southern portion of the preae.nt 
Hkman, and its deltm comprised portions of both the present inhabited 
delta and the Ramrod delta. No trooes of old mine are to be found on 
the Sena ltud, and i t  meme to have been in nee in pre-historio timea. 
It may perhaps have been the river-bed of a portion of the period to 
whioh the paleeolithio remains, to whioh I will refer later, belong. 

Thus we find bistan is oompoeed of a t  least t h m  deltaio arees, 
each with its own HBmun for flood waters to eecape into. The tracea 
still visible, of not one, but a suaoeesion of old river-beds in euoh tract, 
&ow that esch of these deltaa hae been need by the rirer, not o m ,  but 
many times in paet ages. Be the Helmand in the course of ages swung 
round from side to side, one delta waa abandoned and another oame 
into use. What waa a HBmnn a t  one time became a dry plain a t  
another, and so on. Thus we find immereed under the waters a t  the 
north-weat course of the preaent Htimun the ruins of the city of Sabari 
Shah, while Lalla Nawar is now a woterleee deaert, and the Gaud-i- 
Zirreh very seldom receives any water. The population have, of ooum, 
followed the river, and even in hiatorio'timea the oapital of Seistan has 
ohanged its site from delta to delta. Bam Shahriatan and -pa, the 
oapital of Seietan Drangiana in Alexander's time, & I think, now marked 
by the n ine  of Ramrod, in the Tarakun delta, while Zaranj, the capital 
of the times described by Arab historiane, and whioh Timurlang 
destroyed, is undoubtedly the Zahidan in the present delta To what 
era we are to aaoribe Sarotar, I feel Borne doubt, but I think we shall 
not be far wrong in making i t  a very anoient oapital-that, perhapa, of 
Indo-Parthian timee. Older than therre are the innumerable shapeleee 
mounds of burnt bricks scattered over the whole country, marking the 
sites of earlier towna, and still more anoient capitala Eaetwarde and 
westwards the Helmand  ha^ swung from age to age, piling fresh d t  
over the faoe of the country, and burying still more anoient ruined =tee 
below the surfaoe. These we only see oooaaional traces of when the 
river outs out a new ohannel, or a deep wind-soour temponwily expoms 
a portion of some buried ruin. 

We come now to the moet p u d i n g  of the many problem which the 
study of Seistan presente. If we try and oeloulate the maaa of silt 
whioh the rivers bring into Seistan eaoh year, we soon work up to big 
figuree. We should be juetified, therefore, in supposing that the general 
level of the Seistan deltae ie gradually rising, .for there ia no outlet 
from Seistan, no means by whioh the water can carry the silt elsewhere, 
and bit by bit all the eilt that comes down is placed on top of what ia 
there before. Do our reoent surveys and observations corroborate this 
supposition? Far from it, for we find all round the Seistan ereo 
higher terraces of alluvial silt. These are dearly marked by the wavwnt 
cliffe which fringe the HJmun in plaoeu, and by the high cliffi whioh 
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mark the edge of the Daaht-i-Margo, on the e ~ t  of Beistan, and whioh 
bave their oounterpart on the west of histan in the old alluvial 
depoeita of oorreeponding height, still viaible on the sidee of the 
mountains and mountain glsoes. In  other words, the former level of 
the Seietan alluvial area must have been a t  leest 400 feet above the 
pweent level. The only eolution of the problem I can suggest ia that 
the Seietan arm haa gradually mbaided, owing to the weight of eilt 
deposited on it. Suoh aubaidenoe is, I believe, not unknown in deltaio 
arm, but hardly, perhaps, to the extent ehown in Seistan. What has 
become of all the superinoumbent earth whioh buried Seiaten when it 
lay 400 feet below the then surface of the ground ? What beaomes of 

RUINS O F  TAlUKUX, BEIBTAN. 

the eilt that is now brought down every year ; and what beaomee of the 
material of the oliffa, whioh are etill being out away by water and wave 
action ? There is no outlet to any eea, no tidea and ourrente to oany the 
mlt away to that sea. \ 

If Seistan began by being a deep hole, and if this hole is gradually 
filling up, the aggdat ion  or rising of its floor would long ago have 
shown signe of reducing the grsdiente of the lower reaohee of the 
Helmmd by checking the velooity of the river and oaueing depoeit of 
silt. There ia no sign of this, and the gradient of the present river 
reaemblea that of the anoient beds by which the river oame in old days. 
The only aolution of the problem seems to be the faot of a gradual but 
steady eubeidenoe of the whole IJeiatsn besin. 



Mr. Ellaworth Huntington, of the b e g i e  Inetitute of Waehington, 
who vieitad &&tan while we were there, bre m t l y  written aome 
very interenting notee on that oountry. He took grerrt intereet in the 

- old gravel beaohes and other old high-water level marh whioh abound 
in 8eietm. He attributes the ohangee in water-level to olimatio oroilla- 
tion, and to glaoial and interglaoial epooha be an alternative mggeetion 
he hinte a t  the p d b i l i t y  of the Helmand having omillate13 from one 
side of Beisten to another. We have mnoe proved, aa I have ahown 
above, that the Helmand and other Beistan rivera have oontinually 
swung from eide to side in tho pnet, and thin we know to 8ooount for 
many of the old k h e a  and high-wab marke in Seietaa I regret 
that I did not bring to hi notioe the theory I have now propounded, 
i.s that the Seietan deltaio area s a whole is undergoing gradual but 
in-t mbeidenoe. 

Another problem whhh oonfmntn one on first oonsidering 8eistsn 
is, what beoomes of the great volume of water whioh ite rivern pour into 
i t?  The HBmun ie nowhere very deep, only about 15 feet in the 
deeper depreesiom, and not more than 4 to 8 feet over the remaining 
area at flood-time. Its extent rapidly shrinks after the flood seeson ia 
over, and by winter large traotn of it have dried u p  We thought at 
firnt that there muet be eome eubtenunean outlet to 8ooount for all 
this, but soon fonnd that this w s  not the aaee. Not only ia there no 
euoh outlet, but the bottom of the HBmun ia extraordinarily water- 
tight, and very little loee ooonre from absorption. Evaporation, how- 
ever, we found in Seietua to be very rapid. Mr. Ward's oboemtion~ 
and doulationn show that no leee than 10 feet of water ia oommed 
by evaporation alone in the courae of the year. In other words, a lake 
10 feet deep ia removed by evaporation alone in a year. The heat of 
the 88iaten mummer and the extraordinary wind of that oountry euiily 
8ooount for this high rate of evaporation, whioh rendera it unneomnaty 
to maroh for any other explanation regarding the annual d o n  of 
the lake area. 

& muoh for the d i s p d  of the eilt and the water. What beoomea 
of the mlt ? I t  ie well known that inlend aeae whioh have no outlet 
are apt to beoome, through evaporation, more and more dt, until they 
beoome in some oama la goo^ of brine with margin6 of eolid dt. I n  
Heisten, where eo muoh water is ooneumed by evaporation eooh par, 
one would expeot the d t i n g  prooees to be very rapid. Thh is far from 
being the aaee. The Hdmun ie singularly free from dt, and the water 
ie drinlrsble. The Helmand water, it ie tme, is very pure, but it is 
too muoh to expeot that either the Helmand water or the water of 

"The Banin of F&m Psrria and Seistan." By Ellsworth Huntington, Carnegie 
Bereamh Anairtent. Vids 'Becord8 of the h e g i e  Inmtitute Expedition of 190%' 
pp. 219517. 
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have had the misfortune to experienoe it, but as we went thmngh 
two seaeons of thie wind we are able to. my something about it. I t  
more than justiiiee its reputation It aeta in a t  the end of May or the 
middle of Jnne, and blowe with appalling violenoe, and with little or 
no oeaeetion, till about the end of September. It akaye  blom from 
one direation,. a little weet of north, and r d e e  a velocity of over 
70 milee an hour. . I t  oriytee a pandemonium of n o h ,  ernd, and dud, 
and for a time gete on one's nerve0 ; but i t  ie in reality .a blaming in 
disgnim, for i t  blowe away the inmote whioh from April to Jnne make 
life in Seiaten a perfed purgatory, mi t igab  the awful mummer heat, 
and clears the oountry of typhus, small-pox, and other dieessee rife in 
the oonntry in May and Jnne. This Bad-i+ad-o-biet roe ie not felt in 
the mountainous country weet and north-west of Seistan. 11 is maid 
to be even more violent in h h  Jowain than in Seietan. It is leee 
violent in Herat, and rapidly deoreasee in violence eonth of 8eiat~n. 
and is but little felt on the Nushki Robat traderoute. One would 
think thia 120-day wind enough, but violent winde prevail d l  through 
the winter from Deoember tp April, and blieeards are of oonetant 
oocurrenoe. Theae winde always oome from the same dimtion. The 
winter blizzards are terrible, and the wind attains a terrific velocity. 
I n  a bli-rd at  the end of March, 1905, the anemometers registered a 
maximum of 120 milea an hour. The average velocity for a whole 
sixteen home wan over 88 milee an hour. 

The extraordinary frequency and violence of the Seietrrn wind, and 
the regularity with which it blows from the tame quarter, are very 
remarkable. That i t  haa blown from the aame quarter in paat agee 
is proved by the faot that all the ruins of Seietan are bhilt a t  the same 
angle, with their front and baok walls at a right angle to the wind, 
and their side walls a t  the name angle M the wind. No wind can blow 
with mch violenoe and frequenoy without leaving its mark on the 
country. Ite effects are everywhere visible in Seieten. Everything 
looke wind-swept and wind-etrioken. There are no tree0 except the 
tangled thicket8 of low tamarisk whioh fringe the rivers and oover the 
lowlying traot of Mian Kangi between the Nad-i-Ali and Bud-i-Parinn 
rivers. Them by their deneeneea protemt eaoh other from the wind, and 
d o r d  protection to a few Babylonian willows, whioh have taken 
advantage of their protation to raise themselves into treee. Over the 
greater part of the country not a single tree exiete. 

The present villagee and habitatitins are all built with their backs 
preeenting lines of deed wall on the windward side. The old ruins am 
oriented at  exaotly the same angle, on amount of the wind. The effeot 
of wind is everywhere visible on theee ruins. Their b e e  are underant 
by wind M though by water-aotioa The thickness of the walk  the 

Between S16i0 and 33q0. 
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excellent quality of the burnt bricks made and used by the anoient 
inhabitanta for the lower ooursee of their buildings, and the extreme 
bardnese and durability of the Seistan mil when made into the sun- 
dried brioks of whioh the upper portions of the ruins are oompoeed, 
have withstood the deetruotive effect of the wind in a wonderful 
manner, but in the older mine we often find that the walle faaing the 
wind have entirely dieappeared, and only the side walls re~uaiu, while 
in etill older mine only one or two eolitary pinnaolee remain to mark 
what were onoe large, maesive, and extensive building. 

The wind baa buried large traata of the oountry under s&d. Many 
of the old ruined towns are wholly or partly buried in eand, and this 

burying proow goee on all the year and every year, and is oovering up 
not only valuable lands, but inhabited villagee. I n  'bbtan, as else- 
where, the invading army of eand is preoeded by lined of e ~ m i s h e r a  in 
the form of travelling barkbans," horsenhoe-shaped esndhilla, whioh 
steadily advanoe nntil they meet eome obataole, whioh retards them 
nntil the reeewee come up to their support and bury all before them 
under hills of and.  I will give you a oouple of inetanow illnetrating 
the rapidity of thii  burying prooeee. 

On our arrival in Seistan, we found Kila-i-Nan, a big and flouriehing 
village, built on the south side of a high ridge for proteotion from the 
wind. Befpre we left, the eend had attaaked that ridge, surmounted it, 
and buried the village, foroing the inhabitanta to build a new village 

No. III.-SE~TE~~BER, 1906.1 B 
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elsewhere. An example of d i l l  greater rapidity waa sfforded at  the 
village of Kila-i-Kohna Up to Juae, 1904, this village had a lsrge deep 
pond on ita northern side. By September, i.e. in leea than three months, 
thie deep pond waa oonverted into a sendhill some 10 feet high. I 

The wind, however, doee not oonfine its energy to burying only. 
While i t  oovers eome traota deep in sand, i t  aleo sweeps other traab 
olear of mnd, rendering valuable land available for onltivation, and 
exposing long-buried ruins onae mow to view. These are, however, , 
only the milder effecta of wind-aotion. The Seistan wind, in ita more 
destrnotive moods, has in plaoee removed, not only sand from place to 
place, but haa mured  eway the whole faoe of the country. Evey- 
where we find the sidea and banks of the canals which irrigated the 
lends on whioh the dwellers of the old ruins depended, left atanding 
like wdla high above the p k e n t  surface of the surrounding land. 
Theee banks, having been hardened by water, have withstood the aotion 
of the wind better than the surfaoe of the land, whioh has all been 
blown eway to a depth of eeverel feet. This depth in plaaea ie very 
oonsiderable, and we find the outlinea exposed of still older canals whioh 
exieted a t  some yet earlier age, and whioh must have been buried deep 
in the ground when the oanala above them, old aa they are, were in uue. 

Some very startling evidenoes of the way in whioh the wind haa 
sooured eway and removed the old surface of the wuntry, are to be 
found in the south-west oorner of Seietan, which wee probably onoe 
the rioheet and meet populous part of the oountry. Owing to ite 
remoteneaa from the beaten track, end ita present inaocwrsibility from 
want of water, I do not think i t  haa ever been visited or explored by 
any Europeans exoept ouraelvea. I refer to the deaert track through 
whioh the boundary-line runs between the Sene Bud and the Shelag. 
Here we find wind-soours 20 feet or so deep, whioh have left ieolated 
mounds to mark the height of what used to be the eurfaae, and whioh 
show that the pmen t  general mrfaoe a t  theae pleoea is at  least 20 feet 
lower than i t  ueed to be. I say, et  least, beoeuee the monnda are 
themeelvea wind-worn, and i t  is therefore impoesible to say how high 
a h v e  the preeent surface the old surfwe wse when i t  wrrs laat oulti- 
vated and u d  by man. That it waa once a wide flat surface capable 
of extensive cultivation, we know from the broken pottery whioh is 
found here lying everywhere in extraordinary profusion, testifying to 
a very large population; moreover, a very ancient population, because 
the pottery is of the primitive red typo whioh is familiar to expertu aa 
denoting great age. Even an amateur oan deteot how muoh older it 
is than the more finiahed pottery that abounda in the old ruined eitee 
of Seietan. 

But what are the rounded mounda that abound in ooulltlese nurnbm 
in this traot, and whioh catoh the eye by reeaon of their b h k  oolour? 
Cloeer inspeation shown that the oolour is due to these moundr being 
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covered with black pottery and bite of blaok stone. Thia blaok pottery 
b, I think I am right in seying, the oldeat form of pottery known, and 
one of the first indioetions of dawning oivilimtion in primitive man. 
The black stonea are bite of hard blaok lava and volcanic tuft, and 
other rooks common in the dintant mountain ranges wwt of Seietan, 
but curious things to find here in this alluvial region. As one turns 
them over, the idea etrikee one that they seem to be chipped into 
shapw unueual in the ordinary stone. Some look aa if attempt had 
been made to faahion them into something, and othera ee if they were 
chip from other etonw. Here and thore we find what ia evidently a 
epear-head, a knife, or a rudely feehioned axe-head. Some are made of 
black volcanic rook, othera are of better quality, delicate implements of 
obeidian and agate and eo on, evidently for the use of the dite of those 
daye. Btone implements they are, of the palmolithic type. I leave it 
to experta to deoide what age t h m  belong to. If palmlithic experta 
are to be tmeted, the usera of such implements date baok to many tene 
of thowands of yeare ago. Be the thonsands of yeam what they may, 
enough hau been found to prove that the age of past dwellere in Seistan 
ie of very reapeotable antiquity, and in i b l f  suffioient to give intereet 
to that wuntry. 

Let ua return to the ever-preeent Seietan wind. There are to be 
found saattered over the southern traot of Seietan, in the middle of the 
high gravel-plains of that region, a number of very cuiious depwesione, 
large holes, aa i t  were, cut out of tho snrfeoe of the country. Some are 
very large, several qua re  milea in ame, and some 300 or more feet deep. 
Some of t h m  depreeeions are oonneotd with each other by gorgee, 
othem are oonneoted by gaps in their aide with the lower plain of 
Seietan, and through these g a p  floode have a t  timee found their way 
snd  fonned large and sometimes deep lakes.  other^, again, are iaolated 
depreeeione, having no outlet at all. How wero them formed? Ordinary 
explanation% such aa water-aotion, eubeidenoe, and so on, fail to apply. 
After much coneideration, I have come to the oonolusion-I record i t  
with diiiidenoe-that they have been dug out purely by wind-aation. 
This may seem startling, but I muat point out that all I have seen have 
a long axis, whioh more or lem coinaides with the direotion of the wind. 
The few that are irregular in ehape a n ,  I think, be acoounted for by 
the  mppoeition that they originally formed two or more separate 
Jepreesiona whioh have gradually beoome merged into one. While ' 

advancing thin theory to explain theae minor deprdons ,  I do not go so 
far ae to suggest that it accounts for the huge depression of Seiatan 
ibelf. 

The Seiatan widd, however, being woh ~e i t  ie, and ita effects on the 
l a n b p e  being eo very marked all over the country, we are bound to 
attribute to i t  the removal of eome coneiderable portion a t  leaet of the 
silt whioh ia yearly brought into Seistan.] 

B 2 
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The above remarks may serve to bring to notioe some of the inter- 
eating features of Seiatan, but space forbids my either dwelling more 
fully on them or discaersing many other intereating probleme connected 
with the physical geography, erohawlogy, end ethnology of the oonntry. 
Our miadon collected an immenee amount of information on these and 
kindred subjeots, and this information ie being placed- permanently on 
record in the form of offioial publioatione. 

Mr. Ward, the expert irrigation o5oer of the mission, who wee 
bdefatigable, with the aid of hie able staff, in oolleoting every manner 
of miscelleneoua information, ia, and hee been for the p t  nine month, 
engaged in editing and putting these reoorde through the prese, m eome 
idea o m  be formed of their extent. Mr. Tate, our survey o5oer, who 
ia en erohmologist of no small experience, has also written a valuable 
note on the archaeology of the country, whioh I hope will eoon be 
published. With the aid of the data thus colleoted, some advenoe may be 
made in elucidating the varioua interesting problems of this oountry. 
Few ooantriee in ao small a oompaau contain so many end varied 
evidenoea of paat eventa, both physical end h ~ .  It offers unique 
opportanitiea for the study of physico-grrographid phenomena and 
their relation to human life. 

In the exiating population we have, i t  is reaeonable to believe, eome 
of the purest t y p  extant of the ancient Aryan raae, end a more 
thorough study of all that Seistan has to teaoh us may throw valuable 
light on the early origin and history of the Aryan rum, and on the 
wider and etill more important subjeat, the phyeioo-geographioal history 
of a large portion of Central Aaia. The eminent American experts 
who, under the auepicea of the Carnegie Inetitute of Washington, are 
working at this subject in T u r h t a n  end Tranecaspia, have already 
had their attention oel ld to the importanoe of Seieten ma a key to 
similar problem in larger areee by one of their number, Mr. Ellaworth 
Huntington. I have already referred to hie interesting notes on thin 
country, and if eome of hi oonclnsiona, made during hie short stay 
in Seiatan, fail to agree with the resulte of obaervationa made by ns 
during a long stay in the oountry, with all our advantages of a 
large and oapable st&, ample means and equipment, the neoaaity in 
demonatrated of a atill longer and more thorough reatmroh in thin 
oountry. 

We have had gratifying proof to-night of the brotherly interest 
which the United States take in our geographical work in the ioe 
bound Antruotio, and it will interest you to now learn how Amerioana 
and onreelves nre dao working hand-in-hand in the geographid 
problems of the arid deserta of Central Aaia 

(To be continued.) 



THE ECONOMIC GEOGRAPHY AND DEVELOPMENT OF 
AUSTRALIA.* 

BY J. W. CtBEGORY, F.R.R. D.W, Profelasor of Geology in the University 
of Glugow. 

IV. LABOUE-~UPPLT. 

Thin growth of the manukoturing indnetriea is all the more remark- 
able, M i t  in often held that i t  ie neither eoonomioally poeeible nor 
politically desirable, for Australia to develop into a great induntrial 
state. But it is generally oonoeded that Anetrrrlia wanta a larger 
population. The Auetnlians are at pwsent somewhat overhoneed. 
Bsilwaye run through empty bueh a t  a low where with an adequate 
adjaoent popnlation they would yield handeome profits. Large wms 
have been npent on irrigation worka that have failed finanoially, 
becam there were not enough people to eupply the oareful labour, 
by whioh done the water omld be profitably used. But the ory of the 
emptinees of Australia is greatly exaggerated. It ie true that a~ yet 
only the coastal dietriota are peopled, and EO the mean density ie 1.6 per 
square mile, whioh is praotioally the same ae Canada. But moat oonntriee 
have their acrrntily oooupied areas. In  our own overorowded island we 
have Sutherland with ita 2028 qua re  milee and population of 10 to the 
q u a r e  mile. Considering ita condition8 end poeition, Auetralian popu- 
lation hae grown with n n p d e n t e d  rapidity. Sir Jervoiee Baineet 
bee pointed out, that if we mparate Australia into the inhabited and 
praotically uninhabited dietriote, the mttled dietriote are fairly well 
peopled for a pastoral and agricultural country. The average dennity 
per aqnere mile of the den~ely peopled distriota of Viotoria ie 48.94, 
and of the epareely peopled only 1.39. In  Queeneland the densely 
peopled dietriote have 22.28 per aquare mile, and the epareely 
peopled dietriota only 0.07 per quare  mile. The rate of inoreane of 
the population compareil well with that of either Amerioa or South 
Africa. 

In  the oentury between 1673 and 1775, the popnlation of the United 
Stetee grew from 160,000 to 2,803,000, and Canada hae taken over two 
oenturiee to reaoh 4,500,000 ; but the Australian population hae grown 
from 6500 in 1800, to 3,773,248 in 1901 ; and if we compare the growths 
of population in the leet half-oentury, we find that the peroentage 
increase in Auetralia hea been greater than in either the United States 
or Cenada. 

Continned frnm page 145. 
t J. A. B.inm, " A &none of the Empire," Jmm. R. &at. Bw., vol. 66, 1905, p. 12. 
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Neverthelem, though Auetralia haa done well in attracting popul* 
tion, i t  nee& to do etill better. I t  has come to a pause in ita increase, 
the oaum of whioh need not here be diemseed. But in face of the 
agrimltural depopulation in parts of the Britiah Idea, it is not 
priming that there ia no rash of people to a g r i o u l t d  purenib in the 
back blooke of Anetralia The beat o b o e  that the paat rapid inoream 
in the density of population will be maintained, ia by the growth of 
manufaoturing industria In thie important etep in Australion 
development, Viotoria haa eo far taken the lead ; but the great coalfields 
dong the ooast of New South Wales ahould make the district between 
Bydney and Newoeetle the manufeaturing metropolin of Auetralia. 

B. ln0 AbOrigin88. 
Thew is, however, an eseier and quicker alternative method of 

increasing the Auatralian population. Australia might encourage the 
introduotion of oolonred labour. There woa no ohanoe of getting euch 
labour from within Australia. When ooloni7d, the oontinent wan 
praotioally empty. The total aboriginal population at  the beginning 
of laat oentury ia eetimated at  about only 150,000, and aooording to 
Coghlan i t  ia now about 153,000. When Viotoria waa settled in 1836, 
i t  waa ooonpied, nocording to the official eetimatee of that time, by 
only mme 6000 blaok fellowe. The aboriginee make magnificent 
stookmen, and eo would gladly have been preserved. They helong to 
the same great race group aa oumlvea-the Cauoaeian, but were of that 
nomadio type whioh haa always perished before the advanoe of a settled 
civilierrtion. In spite of the best efforta of the Auetralian Qovernment 
to protect and preserve these people, they have died out before the epread 
of Enropean diseesee, and the change in life rendered neoeesary, ns the 
wild game wee replaoed by aheep and cattle. There is a reported inowase 
in the number of aboriginee in reoent yeara in the northern psrb  of 
Westralia and the Northern Territory ; and there has been an exoesa of 
birthe over deathe in one of the aboriginal reeervea in South Australia. 

Nevertheleee, i t  is very doubtful whether the raoe can be per- 
menently eaved. Some critiohma of Auetralia imply that it once had 
a dense population, which has been ruthlessly exterminated by the 
settlers. We hear yarns in the amoking-roomn of ~teamers about parties 
of eettlera having, in the early daye, gone out black-fellow ehooting. 
But there seeme very little foundation in faot for sach etoria. 
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The deetruotion of the Tasmanian aborigines wan oomplete long 
before Taemania wan allowed eelf-government, and while the island wee 
under Britieh military rule; and the peaceful oollection of the remnant 
into the meerre upon Plindere island was acoompliehed by a private 
settler, Bobineon. The aborigines throughoutl Australia have always 
had the warm championship of men who were keenly intereeted in 
them, and always ready to defend them againet oppreaeion. The 
emphssis with whioh the authoritiee, in the earliest days of the Port 
Philip settlement, threatened to hang any white man oonvioted of 
murdering a black fellow, showed the determination of the Government 
to deal even juetioe between the two motions of the inhabitanta 

C. Amatic Immigration. 

The north-weetern ports of Anetralia are only four days' eteam from 
that  ovemrowded corner of Aeie where dwells about half of the human 
raoe. The daring Malay eeamen knew of the exiatenoe of Aaetlalia 
oenturies before it wee known in Europe. The people of eouth-eastern 
Ada had their chance of oocupying Australia, for, aa the Malays con- 
quered Madagamw, they oould have oolonized Auetralia. But it was 
not sufficiently attraotive; i t  wae too dry and dusty. But now that we 
have opened up the Land, built railwaya, drilled wella, founded a 
lucrative t d e ,  and eecmred personal eafety, the Asiatica would gladly 
go and reap where we have aown. 

Auatralia has only to remove the artifioial barriers ahe has ereoted, 
to let in an Asiatio deluge. The coloured immigrants wolild keep 
clear of the etill unocoupied interior. The oitiee and the pleaeant 
coastal dietriots wonld be good enough for them. The diffioult interior 
would still have to be opened up by the white man. But the figures 
of the Auetralian population would be easily multiplied. 

Australia had her ohanoe of acquiring a great colonred population. 
Bnt ehe uuheeitatingly rejected i t  A rnah of Chinese into Australia 
began in 1879, and lasted anti1 1887, when they had beoome fifteen 
per thoueand of the population ; and the etream waa flowing with 
rapidly inoreasing volume. Even in Great.Britain, proteoted by our 
denre eetablished population, we defended ourselvee by last year's 
Alieue Bill againet the immigration of our oivilized European neigh- 
bourn. Australia, with her young settlements and her expoeed poeition, 
neede to be incomparably more oautione. I t  stopped the immigration 
an eoon se i t  threatened to come in a volume greater than muld be 
eafely maatered. New Sonth Wales defended iteelf bye  eimple Chinese 
exolueion bill. 

Borne of the Statee, however, in deferenoe to the wishes of the Britieh 
Government, instead of exoluding aliene on sccount of colour or race, 
adopted an education feet, and the Commonwealth legislation hae 
followed on the aame linee. So that Australia baa been denounoed for 



framing ita mild Aliens' Immigration Act on the very line8 reoom- 
mended by the Home Government. 

D. TRe Pauriity of a WAits Australia 
Auatralia had another ohanoe by the introduction of Kanaka laboarens 

into the tropical plantations ; but, resolute in her policy of a White 
Auetralia," that eyetem haa been etopped, and after Deoember 31, 1906, 
the laet Kanaka labourera will be returned from Australia to their 8011th 
Sea ielands. Thie anti-Kanaka leginlation haa been aeverely condemned, 
on the gronnd that the " White Australian" policy inevitably oondemne 
the tropical region8 of nort.hern Auetralia to lie permanently waste. We 
often hear that white men cannot work in the tropice, and that northern 
Australia, including many of the moat fertile and beat-watered regions of 
the continent, must either be left unoooupied or be developed by colonred 
labour. But ie this idea more than a popular prejudice, due to the high 
mortality of the tropioe in times when tropical dieeaeee were not under- 
stood? Ie there any phyeioal reaeon why white men should not work in 
the tropioe ? I s  i t  the heat ? Attendante in Tnrkieh bathe, etokers in 
&amen, glass-blowers, and furnaoe-men in metallurgical worke, with- 
atand higher temperatures than are enoonntered in any t r o p i d  oountry. 
But it may be errid that theee men are not engaged in the open air, 
expoaed to the fatal fury of the sun. BritiRh troope, however, have to 
mamh in India, and i t  ie found that they are healthier then, than when 
cooped up in barracke. Britieh tee-planters in India have been in- 
stanced ae a healthy ram, although their duties require them to be out 
in the hottaat time of the day, in the hotteet seeeon of the year. 

Not only ie there nothing in the heat of the tropiaa to prevent white 
men working there, but, according to the high authority of Sir Joeeph 
Fayrer, European children may be reared in India almost as well ae in 
Europe. Aooording to Sambon, the infant mortality of European children 
in Calcutta is 58 per 1000. According to Yulhall,* in the yeam 1876-80, 
it waa 145 per 1000 in England, 163 per 1000 in France, and 302 per 
1000 in Wurtemburg. In  Lancaeter in 1904 i t  was 274 per 1000. 

The old high death-rate of the tropice has been gr&tly redooed 
by improved eanitation and modern knowledge of tropioal dieeaeee. 
Barbados onoe had a bad reputation for unhealthiness, but i t  ie now, 
according to the health statietica of its garrieon, healthier than etatione 
in the British Islands. 

The old dread of the tropics ie paslring away. Algeria wee once 
regarded aa intensely unhealthy. Sambon, in a remarkable paper on 
Aoclimatization, which he read before this Society in 1896, quotes 
General Dnvivier, "That the cemeteries are the only colonies always 
growing in -Algeria." But with care the death-rate has eteedily 
declined. According to Mulhal1,t the death-rate of the French in Algeria 

- - 

Mulhall, ' Dictionary of Btatistic\' p. 177. t Ibid., p. 189. 
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Abetreclt" ehows the acreage and yield of eugar in Queensland and 
in New South Walee sinoe 1890. In  New 6011th Walee, where there 

from 1853 to 1866 was 46.3 per 1000, and it had been reduoed in the 
y a r e  from 1873 to 1876 to 26.8 per 1000. And Algeria ie now a 
popular European health resort. 

Of mume, where work hae to be done under euch rough conditions 
that life must be freely wrifioed, ae when, in railway constmotion, a 
man hae to be buried under every deeper, se waa mid about the Panama 
railway, he mnet be a coloored man. But under condition8 when 
ordinary economy of life oan be preserved, there eeema to be no phpical 
reuron why white men ehould not, in time, work in the tropics. No 
doubt we prefer a temperate to a tropical climate. But in the tropics 
nature ia more generous ; she returns a more valuable harveat, and thue 
mmpensatee man for the diecomforts and for the unqawtionable rednc- 
tion in pereonal effioiency. There meme to me no adequate reaaon why 
Anstnlie ahould not all in time be occupied by white IYWBE ; hut it must 
be admitted that the White Auetralia polioy involvea delay in the 
development of mme district8 ; for the experiment of the white m p a -  
tion of the tropiosl lande ehonld proceed slowly, as otherwise it mnet be 
s c a m p i e d  by ~~nneoeeaary lose of life. There are oertain indnetriea, 
moh ae cotton-planting, that require ample, oheap labour for the ehort 
pioking seeeon, and i t  may be impossible to start them on profitable 
linea at  preaent. And Australia haa to deoide whether i t  is better to 
postpone the growth of snch indnatriee, or to risk the evils of colonred 
labon r . 

E. Kanaka8 and the Queen8kand Sugar Indtutry. 

If there be one etate in Australia that ehonld have suffered hy the 
" W bite Auetralia " policy i t  should be Queeneland. 

The following table compiled frcln the retnrna in the "Statistical 
- -  

. . -. 

1890 
1891 
1892 
1893 
1894 
1895 
18% 
1897 
1898 
1 899 
1900 
1901 
1902 
1903 
1% 

-. - -  - . ~ . - . - - 

 ENSLAN LAND. NEW SOUTH WALF*. 
- -  --- 

Area under 
sugu-cane. 

- . - - - 
Acres. 
50.922 

55,520 S0348 
59.251 
71.818 
77,245 
83,093 
98.641 

111,012 
110.657 
108,535 
I 1  2,031 
tk'i.338 

111,516 
120,517 

- -- - - -- . .. - 

Pmductlon of Area undar l'roduetlon of -. i sugar-cane. sugar. 
- - -  

CwLq. 
1,378,480 
1,024,380 
1.2!?i,W) 
1,522,920 
1,834;240 
1,725,100 
2,01!5,480 

. 
Acrm. I Cwu .  
20,446 380,:-120 
24'26'2 5 3 0 ~ 6 ~  
26,751 485.780 
28.113 ' 478,605 
3'2.WIB 45'2,75G 
32,927 1 4$4,!!tiI 
31.05:1 571,140 

1.958,:?20 I 25,865 , 553,064; 
3;174,6RO 24,759 ' 582.198 
2,465,780 ! 91,117 :UYI,(HS 
1,851,080 22,114 , 398,760 
2,417,160 
1 ..532,520 
1,836,560 

20,809 1 890.375 
20,301 450.8S4 
20,?19 1 4:,5,718 

2.9%3;760 
I 

21.5'15 1 40.lfA) 
I 



234 THE ECONOMIC QEOORAPHY AND DEVELOPMENT OF AUSTRALIA 

hae been no interference with Kanaka labour, there hna h e n  r fall in 
the acreage under sugar. But in Queeneland, in spite of the anti- 
Kanaka legislation, there hae been no such fall ; the drought of 1902 
reduced both aoreage and yield, just aa i t  reduced the wheat yield 
of the Oommonwealth from 38,661,619 buehele in 1901-2 to 12,378,068 
buahele in 1902-3 ; in 1904 the Queeneland acreage is the meximlim on 
record, and the yield haa only been beaten onoe, in 1899.. 

The Queeneland w p r  industry, in fact, haa done remarkably well, 
when compared with the same indnetry in other parts of the British 

- Empire. Thue in Britiah India there haa been a long and fairly steady 
fall from 3,100,232 a c m  in 1891, down to 2,280,000 mrea in 1904. 
Similarly, in the Britieh West Indies, the exporte of domestic sugar from 
the twelve islands of Jamaica, St. Lucia, St. Vincent, Rartedos, Grenada, 
St. Christopher, Nevie, Monteerrat, Antigua, Dominica, Trinidad, d 
Tobago having fallen frdm 3,903,980 cwt. in 1890, to 2,358,325 owt. 
in 1903 and 2,892,106 owt. in 1904. 

The people of Queeneland are apparently eatiefied with the change, 
for they have continued to return a large majority committed to the 
White Australia policy. I t  should be remembered that the Kanaka labour 
waa stopped by the Federal Parliament, on the inmetence of a majority 
of the Queeoeland membene. 

F. The Labow ~ i r k r t h  

For ita peraietent mpport to the p~inciple, that the main policy of 
Auetralia is the mainte~~ance of the purity of ite race, Australia is 
deeply indebted to its lalmur party. I went out to Australia with 
the natnral prejudice of a British Conmrvative againat the labour 
party. I nnderstood that the advanced labour legislation wee ruining 
Auetralian induetries by ite eelfish and ehort-sighted policy; but 
after five yeam in Auetralia, during whioh I had the honour of the 
acquaintance of politioiam of all eeotione of political opinion, I learnt 
to realize how much that party i~ misjudged. The industrial legisle- 
tion ie intensely demoaretic, but i t  is not wildly h ia l ie t ia  We hear 
of the mialietic experiments, but not of pointe where Auetralia ie 
conservative and hae lagged behind onrselvee. Ita State r a i l ~ a p  
were foroed on i t  by geographical necemitiee. They had to be made 
quickly in order to open the mining fielda, and they have had to 
be extended to develop territory, which will not pay for railway 
accommodation for yeam to come. The states have had to spend money 
on railwaye and country echoole ae a part of their land-mttlement 
policy, and content to look for returns a generation ahead. No mm- 
mercial company could be expected to build railwaye where i t  pays 

. - - - - - - - - - 
Xnnnkn labour mntinuoe in Queeneland till tbo end of the preernt gear, but tbe 

etatietics show tlrnt the indaatry lane not been killed by tho imminent delmrtntinn of all 
the colonred labourers. 
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A u s f d b  to have built them. An Australian government will suppr t  
a school for the family of two or three settlers, a t  a ooet per child 
whioh eeeme wildly extravagant, because it knows that the best type 
of people wiU not aettle in the baak oonntry nnlw they a n  get 
a fair education for their ohildren. In  moet departmente of State work 
the government ia not espeoially aooialietio. Where Australian 
lation ie more advanoed than oar own, ia where the ampler son- 
ditione of Awtmlia render it poemble to do by law, what in Great 
Britain muet be left to mom elaatio agreements between unions of 
emplayere and tradee unions. 

The fmt that Australian industrial legielation ie in eome 
behind our own shows that the labour party hes need ita political 
power with moderation. Muoh of ite energy haa been devoted to 
legidation to mure the well-being of the Australian people, even a t  
the oost of eome unpopularity among ita own s u p p o b .  The advan~ed 
tempenrnoe legielation wan mainly oarried by ita ineiatence. At l ~ t  
in Viotoria, to speak of the State I know beet, educationalhts find that 
p r o p d  for the improvement of teaohing in the State aahoola, for 
i n d  opportunities for teohnicd and University education, and for 
the provisions of f d i t i e e  for researuh and culture by libraries, mneenme, 
and piotnre-galleriee find some of their warmeet allies in the labour 
pa*. 

G. N a t h d  Defence. 

Perhape nothing haa led the Australian demoorate into greater die- 
favour than their viewe on military and naval defenoe. But the 
polioy of training every man to the me of a r m  by military drill at 
mhool. the enoombgement of oadet corpa and rifle olnbe, whioh ,bee been 
wosntly recommended for t h b  oountry by Lord Roberta, is the very 
system which the Australian liberal party haa strenuonaly urged, and 
wbioh Australia haa for gears endeavoured to adopt. In  New Zealand, 
for example, i t  is laid down by the regulations of the Education 
Department (1904, p. 7) "that military drill must be taken by b o p  
in every school in whioh there are twenty or more boye of twelve yearn 
or upwade, as provided in the regulations for publio eohool d e t  
ootp~"  

H. Labour (?osia in Auntralia. 

Suuueadul manufaduring requires eoonomic labour, and aa Australia 
ia a land of high wages and short nhifta, i t  ie not surprising that the 
view ie nometime8 held that i t  osnnot compete against Enrope with 
its low wagee and long hours. We hear glowing deeoriptione of how 
rich Australia might be if ehe would only employ oheap coloured labour, 
whioh worke with enthusissm for one ehilling or two a day under any 
conditions. The Auetralian workman will not w e p t  these terme. He 
demand0 good wagee, ahort hours, healthy oonditione of work, reaeonable 



preoeutiona for d e t y ,  and qmpathetio treatment. If the miner gets 
them, then he doe6 hie beat to give his employer what, to nee hi own 
phnrae, he oolle a "fair thing." While mine-anrveying in A u e t d i q  
I had exoellent opportunitiee of obeerving the minera a t  their work. 
I oonld hear the regular blows of their hammers, kept up Bterrdily 
throughout their shift. The men inmst upon e full length of time for 
their meals, but there ie very little loitering when the foreman in away, 
and huatling in hi preeenm. To see what the Australian miner 
ragarde es a fair thing," let ne look a t  a few Ggnree. Take, e.g., ml- 
mining, an in i t  the oonditione ere more uniform than with gold-mining. 
and the remlta oan be more w i l y  oompared, field with field. The 
following table, quoted frnm Coghlan (op. &tit., p. 946), ehowe the output 

AVERAGE COAL OUTPOT, 1893-1903. 
- - . - . -. -. - . - - - - - . - - - - - - 

I T o M d d p e r  ' A r m ' a g e r J ~  
annum per mtwr.4 at pir'm mouth. 

-- - - . -- -1 - -  - -. I - -  

Anatria . . . . . . . . .  605* i t;: 
New &nth Wala ... / 565 ! 6 5 ...... UnitedStata .% , 5 6  
Germany . . . . . . . . .  I 3 I T 3 ... Gnat Britain '272 10 1 
Fnmm . . .  ::: 1 911 1 1  'J 
Belgium . . . . . . . . .  174 I:! 5 
- - - - -. -- - . . - - - - - 

in tons per miner per year, and the value, at  which coal is p r o d u d  at 
the pit's month. The Australian miner, during the ten yeam 1893- 
1904, tnrned out 565 tone per miner, a t  the oost of 6s. 5d. per ton, 
againet 272 tone a t  108. Id. per ton in Great Britain. The Anstrelien 
miner prodnoes more tone of ooal per yenr than any other miner of 
blaok coal in the world, for the Anetrian figures inolude brown o~da, 
and so do not enter into the compariaon.t The Anetralian miner in bin 
eight hoiirs' ehift raises more than twice an mnoh en the English miner 
in hie tan hours' ehift. The Britieh miner han thinner Beams; but even 
allowing for thie difference, it ie obvioua from the above table that 
Australian ooal-mining hes not yet been ruined by its labour. 

In  gold-mining, the best standard ie quartz-mining in Viotoria. 
The following show the grade of Victorian gold from all the gold 
quartz  mine^ of Victoria for the year 1903 :- 

Gippland . . . . . . . . . . . . . . . . . . . . .  15.3 dwt. 
Beechworth . . . . . . . . . . . . . . . . . . . . .  11.5 .. 

. . . . . . . . . . . . . . . . . .  Maryborongh 9.4 , .. . . . . . . . . . . . . . . . . . . . . .  Cestlemaine 9 3  .. . . . . . . . . . . . . . . . . . . . . .  Brndigo 9 1  
Arnrat and Stawell . . . . . . . . . . . . . . . . .  7.0 .. 
BallaraO . . . . . . . . . . . . . . . . . . . . .  6-9 .. 

* Inclnden Cretaceous lignite. 
t The ontpnt from Grmt Britain for 1904 wee 279 tona per miner, at the price of 

78. 2)d. per ton, and in Qermsny 248 tons at the price of &. 6td. per ton. 
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If we taLe individual mining-fielde in Victoria, the laat report of the 
Minee Department of that 8 h t e  states that in the gold-fields of Ararat 
and Stawell the ore grade for the previous year waa only 2%. w., end 
of Ballaret only 22s. 

The average yield of the gold ores of the whole of Victoria for the 
ten yeam 1894-1903 ia shown in the following table ; the ore value ie 
dcula ted  a t  3s. 3fd. per dwt,  whioh is the average for Viotaria:- 

I n  Weatam Australia we leem the name lesson, although ita mining 
haa especial di5cnltiee with ita refraotory or-, d t y  of fuel, and 
scanty water. At Kalgoorlie, all the water required by the minee has 
to be pumped from an artificial reservoir 350 mila  distant, and 1246 
feet lower. 

Tho Gowmmeni Gazette of December 15,1905, givee the records for 
the previous October. The grade of tho ore, oomparing whole fielde, 
rangee from 146.84s. per ton for the small yield from the remote 
mines of Weat Pilbarre, and 62.19s. from the 117,268 tons treeted 
during the month in h t  Coolgardie. But the ore value8 fell in the 
lower-grade fields to- 

Caolgerdit, . . . . . . . . . . . . . . . . . .  35,641. per ton 
Mount Margaret . . . . . . . . . . . . . . .  28.31~ ,, 
Lawlm . . . . . . . . . . . . . . . . . . . . .  27.m. ,, 
Yilglvn . . . . . . . . . . . . . . . . . . . . .  ZY62r. ,, 
NieguP . . . . . . . . . . . . . . . . . . . . .  25.0%. ,, 
Peak Hill . . . . . . . . . . . . . . . . . .  15.50r. ,, 

Individual rninea work btill lower-grade ores ; and the aame 
number of the Weutralian Mining Statwtica t mentionrr, amoug umall 
mines- 

----- - -. 

'Ann. Bep. h t a r y  for Mines for the year 1903. Victoria.' Melbourne, 1904, 
p. 16. 

t "lining HtstLticn, Wedem Anstralian Gioldflel&." Supplement to G m r n -  
urJ G'cusUe, No. 74, Deaomber 15,1'305. 
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Star of Freemantle . . . . . . . . .  10 e h m p  yield 6.831. per ton. 
...... Tmmveel, Greenmount PO ,, , 7 9  ,, 

. . . . . . . . .  Phillip river 10 , 13.01. ,, 
... ,, Queens C m s  kame, Ooolprdie 10 ,, 1-08. ,, 

Railway constrnction shows the oame leeeons. The o a t  of the Gret 
Australian railways was enormous, and ad& heavily to the average 
cost of tho lines ; but tho following, recent Victorian linea, on the 
wide gauge of 5 feet 3 inches, have been built a t  the cost of as low aa 
$1420 to if22185 per mile,* although made by white labour through 
arid aountry, moatly covered with thiok sorub. 

Woomelanp to Mildun ... ... Bimhip to Wmmelang ... Wycbeproof to &a Lske ... Quambatook to UItima 
Dimbools to Jeprit ...... ...... Jeparit to Albacutys 

Avengs mi 
per mik. 

L 
2185 
1420 
1485 
1501 
18:M 
1w3 

These, remarkable economio aohiovementa are due, not only to the 
skill of Australian engineera, but to the high effioienoy of Australian 
labour ; and when we see what Australia can do with white labour, 
we may congratulate her on the decision not to risk the introduation 
of ooloured raaes. Thin policy may mean a dower growth, but i t  will 
probably mean the surer growth of a united, homopneous people. 

The fundamental plank in the democratio programme of duetralia is 
the belief that a high average of oharaoter is the most important of 
national asseta. The Australian pointa to the dangem in Europe from 
ita submerged tenth, and the extremea of wealth and poverty. He 
urges that in Ameriaa unrestreined individualism ia leadiig to the 
eeme evilm, and tends to engender a spirit of national aelfishnesa. So 
he believea that Australia will be the happier and better in the end. 
if the oountry be ao governed, as to m u r e  a high average of oomfort 
and charaater, rather than a fow millionaires and a multitude of 
paupers. Here, way the Australian liberals, we have a continent with 
immense industrial reeouroee, with a fine olimate, a riah mil, and 
aapable of 1)roduoing food, clothing, and all things neoeeeary for a great 
population. The vast traakleaa fomta, the wastes of unaleared sorub, 
the low-grade ores, and the rioh coalfields, are souroes of wealth, from 
whioh every man willing to do an honest day's work ehould be able, for 
generatione to aome, to earn e fair day's wve .  50 they claim that 
it is the highest duty of Auetralian stateamen to develop a people, who 
will carry on the oivilieing mission of our raoe in a manner worthy of 

'Victorisn Bailweya Report of the Victorian Bailnap Commissioners for tho 
Financial Year ending June a0,1904! Parl. Psp., Victor&, 1904, No. 82, pp. 30-81. 
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their unique opportunity. So they insist that every child mnst have a 
sound Blld stimulating education, and every town a good free library, 
and men mnst be employed under conditions whioh muee an intelli- 
gent intereat in their mupation, and leave ample t h e  for rest and 
recreation. 

I have tried briefly to indioete the motives that have inspired 
Au~tralia,  for the widespread misunderstanding of her polioy s e e m  to 
me deplorable, and to have, perhaps, poaeibilities of future trouble. 
For  the typioal Australian has not much formal religion. His real 
religion is hie patriotic devotion to the  empire ; and it ehould be 
remembered that hie loyalty is not only to the British Islee, but it 
is even more strongly, loyalty to the Eritish spirit. Australia reoog- 
niece that the succees of the British Empire hae been due to our 
reedineaa to saorifice immediate returns to ultimate benefit, and our 
comfort to our consoienoe. I n  an impulse of disinterested philan- 
thropy, we squandered millions in  the emanoipation of the slaves of 
our empire. We burdened ounselves with a huge national debt i n  the 
struggle to save Europe from French militarism. We have built 
up our empire by the ungrudging d f i o e  of our best blood and 
the expenditure of unstinted treasure. Au~tral ia  believes that her 
choice of the harder of the two paths open to her, rather than risk 
ultimate injury to oharaoter, is in aooordanoe with Britieh t ~ d i t i o n s .  
T h e  most serious chance of dieagreement between Britain and Ane- 
tralia is that of our drifting into positions in  which we appear to 
the Australians to have forfeited their allegiance by disloyalty to the 
national faith. Nothing else 'seams to me likely to wither the tie that 
binds UB; for Australian attaohment to the Empire ie a deep-rooted, 
intimate sentiment. It brought her loyal to our side on the field of 
battle, where her efficient help stirred our national pride ; and we may 
feel even prouder of her high eoonomio triumphs, aa they have been 
gained loyal to the noblest traditions of oar race. 

Before the reading of the paper, the PBUIDENT wid : The author of 'The 
Great Rift Valley' needs no introduction to any audience in this country, and, 
indeed, Prof. Qregory's reputation ~s one of our most brilliant aa well as one of our 
moet active geographer3 and geologists has spread far beyond these islands. But 
I think it may be interesting if I recall to you a few of the leaiing pointa in his 
scientific career, and especially thosc where he has come into touch with our Boyal 
Geographical Society. I shalt not dwell upon his early travels for geolyical pur- 
poses in the Rocky mountains and elsewhere, but I will remind you that about 
twelve y m  ago he gave us here a most important contribution to our knowledge 
of the physical geography of Britiih East Africa, based upon hin notable journey to 
Mount Kenya and Lake Baringo, an expedition the more notable on account of the 
very slender reeourcea with which Prof. Gregory carried it out Not long after, he 
went as naturalist with the expedition whioh Sii Martin Conway took to Spits- 
bergen, and shortly after his return he read us 8 highly ffiientifio paper on the plan 
of the Earth nnd i b  causes. We had hoped that Prof. Qregory might have been 
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able to accompany our National Anbrctic Expedition aa the director of the c i v i l i  
d e n t &  staff, and it is no derogation from the merib of the geologist who actually 
went with that expedition if I aay that the loes of Prof. Gregory's experience d 
insight could not be made good. Instend of going Lo the AntProtic with that expedi- 
tion, Prof. Gregory acceptad the Chair of Geology in the University of Melbome. 
and, eubaequently, the directorship of the Geological Survey of Victoria He 
made one notable expedition to J+e Eyre, where he gathered materids upon 
which he baa baeed eome in-ting conclusions re to the pset hietory of the island 
continent. But during hie reeidence in Australia he did not confins himeelf aolely 
to geology; he paid a beat  deal of attention to the economic conditions of that 
wuntry, and we may be eure that whatever o man of hie calibre and hi experiell~~ 
may have to aay abont the economic development of Auetralii will deaerve our 
cloeest attention, and a h  full diiueaion after hie paper, which I now invite him 
to read. 

After the paper, the PBESIDENT : We are eo fortunate M to have here to- 
night Bu John Forrest. I need hardly aay that his name is well known to every- 
body who cares about the British Empire. Every one knowe him by reputation 
aa having been, after oficiel employm&t of various kinds, the firet Prime Minister 
of Weatern Auetralii whm she became a aelf-governing colony. Every one known 
he held that poeition until the Commonwealth WM formed, and resigned it only to 
take office in the Commonweslth ministry, which he still  hold^. I believe he hrs 
held high otfici poeitim for twenty-three yeus, with only a break of one  ye^. 
But while all imperialieta h o w  Sir John F o m t  by reputation in thee0 oapacith 
there ie another person even more interesting to ue M geographers, and thot is the 
youthful John Forreat of thirty to forty yeera ago: His ia one of a emall galaxy of 
names of men who broke through from the seaboard into the interior. There was 
hie expedition in the eearch after Dr. Leiohardt which, like the Bearcb after Dr. 
Livingstone, led to remarkable nreulta Tben came hie arduoue journey from Psrth 
to Adelaide round the great bight of Australia. Later on came hie laat and mont 
daring expedition into the very heart of the continent. Ae the mininter of today 
and the explorer of old, we shall be glad to h w  anything that he may tell us about 
Austrialia. 

Sir JOHN F o a s m ~ :  I am afraid you have given me a somewhat diffionlt tank 
in that you deeire that I ahould tell you about my experienoe in doye now long 
ago, and .lea that 1 ehould say a few words in regard to tho m d k  which we 
have been w fortunate to listen to. I can only eeeure you that I am very 
glad indeed to be here in this hall again. I think it is thirty yearn since I wan 
here, and I remember I gave an account to the meeting at that time of my l.d 
journey through Western Australia from Champion bay on the weat cro~et the 
overland telegraph line, which I struck about 700 miles north of Adelaide. 
Since that time many other explorsrs have crossed from east to west or from wmt 
to east; but no other explorer, either before or since, hm done what I I fortu- 
nate enough to be able to do-that ia, crone with h o r n  only. Since that time 
camels have been introduced into the work of Auatraliin exploration; and when 
I tell you that a horse wonte water every day, a t  l w f  and a camel can go, under 
exceptional circumatanoee, nearly a month without water, you can well undtuatu~d 
how much more di5cult it  was for us, in '69,70, and '74, to penetrate into the 
interior of Australia than it has been for thoae who have followed in our foot- 
step. I have lietened with very much pleasure to the lecture which we hove 
h&d from our friend Prof. Gregory, which he haa divided into two par& 
First of all, he told ne a great deal about the physical wnditions of Australia, 
and then he Gniahed hi addre88 with matter that would have nerved well 
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a politician, I muet thank him for oaring m many friendly words about 
Auetralia and about -the intentions and desiree of the Auatraliin people. In 
regard to the matter of white Auetralia, I have never gone m far as to say that I 
ehould leave a11 the northern part of Auetrali unocoupied and waste (some 
people go that far) rather than have it developed by the employment of coloured 
labour. I have never gone that far, but I say this-that if white men can do the 
work, I ahall do all in my power to encourage them to do it, and instead of their 
being any feeling in this country againet A n e t d i  for desiring to keep that 
continent a white man'e country, I think you ehould all rejoice. You ehould all 
rejoice that we are trying to build up in the muthern hemisphere another place 
where our countrymen, the people of the United Kingdom here, may go and live 
and flonrish, another England, another permanent home for our race in the 
southern hemiuphere. When I visited, a few weeke ago, a portion of Syria- 
Jerusalem, the cradle of onr faith-and I oaw the result of neuly two thounand 
yearn of the civilization of a coloured race; when I smw an absolute abaence of 
anything like comfort M we know of i t ;  when I saw thoee people living under con- 
ditions which I hope will never prevail in Australia, then I thought to myeelf, I do 
rejoice, end I am sure the people of the mother-country ought to rejoice, that we are 
making an d o r t  to preeerve that continent of Australia for them. I t  is sometimm 
seid that we in ~ustral ia are nelfiab, and that we are trying to keep the plaoe all 
to onrselvw. Well, I don't think that is so. We desire to nee the place filled np 
with good sterling white British people. Even with the small number of four 
millions British people, we are doing a great work who are them already. We 
have an external trade-three-quartere of it with the British people-of f 100,000,000 
eterling a year,and we have a production from the mil, including the manufaaturea 
(which rrnoant to £29,000,000 eterliog a year, and are increasing) of E120,000,000 a 
year. Can you show me any other place in the world where so much is done, 
where suah great figures can be ehown for m small a number of people? There is 
no other p l w  in the world where four millions of men, women, and children 
produce E120,000,000 of primary productions. And I sun sure there is no other 
place in the world where four million people, including men, women, and children, 
have an external trade of S100,000,000 sterling a year. Well, I think that there 
is no rsrson to oomplain that we are not going ahead; every year we are pro- 
grwming. At the preaent time, we are more proaperoua than we ever were since 
Aoatralia was founded, and if we have a few more good mmons-bear- r great 
deal depnde upon the annual rainfall-well, then, perhap we elull get too big 
altogether for our boots." I do not know that I need my anything more ; I did not 
come here with the intention of speaking, I came here with the intention of liisten- 
ing, and I have listened very attentively to the paper with the greateat plessure, 
not the least intareating portions beiig thoae which might have been expected 
from one of the leading politicians of Auetralii rather than a learned Profesllor of 
Geology. I t  only ~ho t&~ou  that Prof. Gregory haa not been in Anetrali without 
keeping his eyee opeo, bringing hie keen judgment and knowledge to bear, not 
only on our geology, but also on our social conditions. I am delighted to be hem 
to-night, and to renew my acquaintaoce, after so many years, with the Royal 
Q e q m p h ' i  Society. I was very cloaely connected with it in my youth, and I 
have every reason to be proud of the Geogmphical Society, because they were 
good enough to give me the greatest honour that they have the privilege of 
h f o r i n g  some thirty years ago. I have had a varied career, M my friend the 
President hna told you. I have been fortunate enough, he says, to have been in 
office-I think he naid for twenty-two yerus out of twenty-three. Well, that ia 
a very long time indeed; but I will my this to you here to-nighbthat although 
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many mumeas have been agreeable, and have given me, when I look back upon 
them, very mwh eatisfaction, I am prouder of being a Ciold Medalist of the Royd 
k p p h i c a l  Society of London timu I am of any other honour that I have ever 
received. 

Bir HOEAOE TOZEB (Agent-[)end for Queenelsnd): I am afraid 1 an only 
my a few worda The paper divides itself into two subjecte, and one of thoee is 
intensely interesting to all Amtralisns like myself, and i t  will be read with interest 
there, and will place on record many fecb not hitherto understood. I certainly 
wam delighted with it. In re& to the second part, I am precluded by my office 
hom ever alluding to controversial politics in England; I cannot, therefom, sry 
anything about them whatever. I am sorry to think that the profeawr WM not 
able to visit the north-eastern puta of Australia-Mount Morgan, in the north 
particularly. I nm perfectly sure he would have been able to give ne a moat 
interesting geological deecription of Mount Morgan. You cheered when you srw 
a picture of a mine, and knew that it only had a capital of S15,000 and returned 
E1,500,000 in dividends. Mount Morgan had not a single farthing capitali and baa 
returned something like S7,500,000 in dividenda If he had gone there, it  would 
have stimulated others to se& for diecoveries of a similar the. I am very 
proud of the land of my btrth, and I can only eay that if Great Britain maintains 
the position she established for dl her coloniee, of not interfering with them, 
they will remain as they have alwaya been-the bonds of empinr. 

Mr. T. A. COQBLAN (Agent-&nerd for New South Walee): We have been 
m long llcouetomed to have thrown at ue opinions so entirely different from those 
voiced by Prof. Gregory, snd so completely unfavourable to Australian idem and 
aspirations, that to heu the learned professor's viewe concerning our country is 
like inhaling a breath of freeh air in a close room. My object in addressing you 
ie to support the professor's views on the eaonomic aepect of Australian settlement, 
and to point out how Anstralia occupies a podtion essentially different from any 
other portion of the empire, or, indeed, any other country peopled by a white race. 
It stands out of the couree of the great trade routes of the world, remote from 
Enrope, from which it is removed thirty days' steaming. On the other hand, it im 
close to the teeming ahoren of Aei., being seven days from India, ten days from 
ahina, and eleven days from Japsn, and along its northern comb lie the great 
Esst Indiin archipelagoe~. The peculiarity of ita isolated position maken the 
pwesing problemn Australii ham to f.ce in the development of settlement unique 
of their kind, and there can be ~ c e l y  any queetion that upon the right solution 
of these problems will depend ite ultimate position among the people of the world. 
Other oountrien have been able, from analogies to be found in history, to gain mme 
light on the perplexities of their p ~ ;  but this in denied to ~ i s t r a l i i  where 
the probleme of its civilimtion must nee& be approached one by one and m l d  
experimentally. Australia, m it h.s been frequently mid, ia the outpost of white 
civilisation in the East. It has no native difficulty mch M that of South Africa, 
and i b  troublee in the matter of colonred populaGon arise from its proximity to 
India and China, the J~~SIIBBB element of the cane being of a negligible quantity. 
What Australia seee very clearly is, that if it admib the Asiatic population freely, 
it  will be speedily face to f.ce with a difficulty at once eoonomia, political, and 
ethical. Awtrdia is so close to South-Eastern Asia that with u~ueetricted immi- 
grmtion it might easily find itaelf with a large Asiatic population out of all sympathy 
with Australian ideals, aliens in manners and religion, in sympthy and qh- 
tionm, with whom inter-marriage would be impossible, or, if possible, m a t  h f n l  
--a population to be defended in csse of aggreaaion, and uselm and untrustworthy 
far the pmpom of general defence. Apart from the qneetion of morals, the chief 
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AudmUan objection to the Ohinem is economid He is a producer, and not a 
arasumer. If the price of labour be determind by the coat of ite mainkmmce or 
poOauction, then the Europers, with hi need for varied food, superior clothing, 
w i t u p  m u n d i n g s ,  comfortable lodgings and amusements, and like conditions 
for his wife and family, requires a much larger wage than dow the Chineee worker, 
and in oompetition must go to the wall-* fate he is not likely to m p t  in 
Australia without a desperate struggle. The Australian has won from the wilder- 
neaa compucrtive comfort and contentment, conditions whioh would be j e o p d k d  
to all except the weslthy by the indimriminate introdwtion of the Chineee. The 
country most favoured by the prtinans of b k  labcrar is the northern territory, 
where there in much fine land, and tropical produce g m  in great profunion. Bat 
who would gain by its employment in the development of this tarritory? The 
bulk of the white population would certainly not be beneficially affected ; but over 
and above d l  this, Anstmliana argue that it  b.s not yet been demonstrated that 
white men cannot work in the ~ustrel isn tropics. The experience of other countries 
doss not determine the question. What is tme of Africa and America in not 
ncaaevily true of Anstralii when, it is found that oeaupation vastly imprwm the 
east lanI, from the point of view of h d t h ,  malarial fevem retreating before the 
fam of aystematia cultivation. As regards work in the open, in what respect is 
the Chiww or J ~ ~ ~ B M I  more fitted by upbringing for work in a warm climate 
than is the nativeborn duatmliau? T b  88 a whole, the climate of J a p  is a 
cold me. At Hakodste the temperature of the co1dmt month averages 28O.3 Fdr., 
and s t  Tokio 38O.3 Fdu. ; while the temperature of the hottest month is in one 
a~ 71\ and in the other 79O-9. Similarly in China, at Shanghai, in the centre of 
the cast ,  the average of the coldat month is 25O-7, and of mmmer 82O-6 ; while 
a t  P d i n  the temperaturea are 26O-6 and 79O respectively. Compre them tempe- 
rature~ with those of Sydney, where the average of the aoldent month in 52O.3, and 
of the hottest 71% ; or of Melbourne, where the average tamperature of the coldest 
month is 47W, and of the hottest 66O-3. In my  cane, what is the urgency of the 
matterP Anstrdia h.s the centuries before it. If ita people IIOW make the error 
of introducing Aniatios, the blunder will be fat81 and irreparable, wheras the 
cmne of findiig out by experiment what the white man can do in the WIW is 
oLnriouely the one dictated by b t y  and safety. The seoond point to which 1 
mould have w,iahed to make reference in the oft-repeated statement that Ant&& 
is given over to s o d a l i  and all things ~~:ial ist ic ,  but to do ao adequately I should 
h e  to pus beyond the limib of even ec~nomical geography. hfay I my that 
there ie in Australia much mom excum for socialism than in thin or in my 0 t h ~  
old -try. In the early days of eettlement in Australia, the Crown del&ted to 
the governor such powern aa made him the father and ruler of the stste. Yet 
them ass no W k  of socialimn in tho68 days. The governor wan not only the 
aommandmt of the settlement, but wan pMarch and bread-provider of the 
struggling colony. He wrvr dictator, chief juetice, court of appeal, parliament, 
a-keeper, and c e m t a k e r .  He journeyed from district to district of hie little 
d m ,  qumtioned his people, admonished them aa to their conduat, a d  canied 
hcL i t h  him to hdqnarters the list of their grievances. He built their roads, 
their mhools, their churches, their markets, regulated the price of their producq 
Xjtribated rations, and altogether hi relations with hi people were immedhk 
and mry pemnrl. The conditions of Australia made Government i n m a -  
tion an abeolute neceaaity, and the phpnical peculiarities of the country m d e  
ssttlemmt impoesible excspt with the continued mmstance of the Qovernment. 
There ere in Australia no large navigable rivers to convey memhandim to the 
' interim; .pd d w ~ p  an origirU1 and urgent necwmity of progrem. Private 
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enterprim WM allowed to make an atbmpt to supply this want, but i t  fniled 
disrstrourly ; and if the oountry had waited for private enterprim for it8 develop 
ment, it  would still be without any proper means of communication. The principle 
of action adopted by the Australian states is that where any eervice is in the 
nature of a monopoly, it  is beet undertaken by the stmte or municipality. Bot 
even this v e y  e x d e n t  doctrine is not by any means pushed to its logical con- 
clusion. The adoption of the principle of state ownership of railways and of 
the p t  monopoiies-water supply, sewemge, teiegrapha, telephonw, &- 
involved the creation of a public debt, irusmnch as no state is in a poeition- 
G r a t  Britsin any more than Austdi-to undertake railway extension on a large 
eeale out of ordinary revenue. Compared with the United Kingdom, Australia in 
very lightly burdened, the unproductive state and municipal or local debt being 
in each caae-United Kingdom, S990,000,000, equal to M3 6s. per inhabitant; 
Australia, E46,000,000, equal to ell 98. per inhabitant. In reality, therefore, 
the debt of Australii is proportionately much less than that of the United Kingdom, 
maugre all that is eaid to the eontray. Taking all forme of taxation on red 
property in Australia, it  will be found that the total for the Commonwealth amounts 
to i3,893,579 on a oapital value of ~ , 9 4 4 , 0 0 0 ,  equivalent to 11s. 2d. per ant.; 
and M the net return from property in Auuetrdia is at  leaat 64 per eent., the 
burthen of tuntion on property ia equal to 2s. l@. in the S of rental value. For 
this snm, the d o e s  of water and mwerage are included ; excluding theae aerviae, 
the rete would not a v v  more than 1s. 7d. in the E, the highest rated area in 
Anstdia not having, I Ilieve, a gmter burthen than 2s. 6d. It moy be safely 
affirmed that the highest rate of district taxation ever proposed to any Australian 
Parliament d m  not reach to half the minimum now imposed in the moat favoured 
diitricte in England. The aim and end of all land legidation in A u s M i  including 
that of h d  taxea, h~ been the settlement of the industrial population on the mil- 
and the prevention of the accumulation of large eatah.  It is notorioun that in 
many reepeds thii legislation hrs not been encceaaful, and the accumulation of 
large mtates baa gone on, and will continue to go on, eo long M the holding of 
land in large eras in found to be profitable. In d d i g  with the question of the 
aettlement of population on the lend, Australia hu, had to mlve itr difficulties by 
expeuhente, and the varioun experiments which have been tried have all had 
the family resemblance of failing more or leea in the object which they sought 
to attain. There bee been the policy of granting land without payment; the 
sale of land in living arean to pernone willing to develop eaoh land; d e s  by 
auction ; f m  mlection after survey; free selection before survey; indi iminr te  
d e a  by auction; and leasing in one form or another,-41 these methodn b . ~  
been but so many roads to the eetabliihment of  large^ estateq and all the Am* 
Cfovernmenta have been forced to the conclusion that it is nem~y, in order that the 
development of mttlement shall not be further impeded, that the large eetates eh.ll 
be bought back from their owners and cut up for cloeer aettlement. It would, of 
oourae, be contray to our knowledge of human nature to expect that even thin 
polioy of cutting up e a t a h  will cure the greed for land that in everywhere a 
pansion, and not leea in A u e t d i  than elaewhere ; but whether succedul or not, 
then, in a strong sentiment in Auntralii that the land question in the key to the 
mlution of many eocial difficulties, and if such qneation wen, solved aatiafactorily, 
much would be done to prevent the formation of an hereditulg pauper cleas, whiih 
is eo depmaing a speotacle in this an in all other countrim. This idan han been 
at  the root of much of the recent land legislation of the Australian statee M well 
an the determination of Anstralian statesmen to maintain the policy of a white 
A d i  and sesure to the working classse a reasonable living wage. It ia & 
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the idea which is behind recent legislation in regard to friendly d e t i e a  aqd 
asvingr-banh for thow who are able to nave, and old-age pensiom for thoee whow 
lot in lids and whose misfortunes have prevented them acquiring a competence 
sufficient to give nome sort of eaae to their deolinlng yare. 

I may nay i t  has dorded me the vary greatest pleanure to listen to Prof. Gregory, 
and I am quite istinlied that hi paper, whether i t  ia appreciated in this oountry or 
not, will find in Auatrali the very warmest- acceptance. He ia most aacurate, so 
far aa 1 know, in all hi fa&-and the he draws of Australia ia one 
which I very much welcome. I believe what he haa eaid will do an enormoue 
amount of good, because he comas to Australia M an unprejudiced specktor, with 
j u t  the knowledge whioh well-informed men have. He studied our customs, he 
studied our occuptiow, and brought back with him a moet favourable impreeeion. 
a d  an impreasion which is moat gratifying to us who are nativeu of that great 
continent. 

The Hon. J. GBEELEY JENKINB (Agent-General, South Australia): I should be 
violating one of Australia's eocial laws were I to speak-the eight how '  principle. 
I do not wirh to do that. However, for just h moment, I will C.Ls the oppor- 
tunity of Lbanking the p ro fmr  for the intereating paper thst we have lietened to 
to-night, and I would like to take the opportunity, ah, of pointing to my friendq 
8i John Forrent and Sir Horace Tozer, aa two example3 that A n s t d i  olimate 
doen not h i  white men. Sii John panned from the dryest part through the hottest 
part of Australia. That WM thirty years ago. Look at  him now! If you have 
in this beautiful climate of England any brighter or more healthy specimen, in the 
language of the Amerimns I might my, "Trot him out." 1 am not going to dwell 
on anything in relation to foreign labour-that has been d i d  in thin wuutry ; 
but there waa one remark made, either by the lecturer or one of the speakere, that, 
coming from Australia, I strongly emphuice; that is, we ought to have a fairly good 
idea of what we want for ourselves. All we eek in that we ahdl have the privilege 
of making our own lawe. 

The P n r s r ~ s ~ ~ :  1 feel sum that you will all join in a moet hearty vob of 
thanks to Prof. Gregory for the admirable bpgraphid paper he baa given us, and 
duo for the political additions to it, and that you will inolude in that vote of 
tbb Sir John Forrent an1 0th- who have given us so intereuting a diiusrion 
upon Prof. Gregory's paper. 

Prof. GBB~OBI: I would like just to thank you very heortilp for your kind 
vote of thanks, and especially for the kind remarh mads by the President, K i  
John Forrent, and the Agente-C)eneral. I am sure if my paper ha had no other 
reeulta than that of producing the valuable statistias of Mr. Coghlan, the trouble 
will be thoroughly repdd. I might remark that I think the 6nal pmrt of my 
p o p  waa not m much political .aeounornic. If i t  in not economic geography, I 
do not know what mnomic geography means. Unlem one considers labour quw- 
tiom, it in impoanible to estimate the value that can be made of the raw materials. 

SOUTHERN PERU : NOTES ON TWO EXPEDITIONS. 

EARLY in Anguet, 1904, I left  Lima wi th  t he  object of examining some 
anaient gold-minee in  t he  interior of Peru, beyond the  Andee, upon 
the headwetera of the river Innmbsri. T h e  river ia en d u e n t  of t h e  
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great Madre de Dim river, whioh forms part of the fluvial aystem drain- 
ing the weetern portion of the watershed of the Amazonian baain, and 
which, rising in the Andm near the boundary of Peru with Bolivia, 
unitee with the river Beni, and under the name of the river Madeira 
falls into the Amazon. 

Three dap '  steaming from Callao brought me to the port of Mollendo, 
whence the southern railway of Peru, aid Arequipa, took me to the 
station of Tirapata, a diatance of 337 milee by train. The railway 
croesecl the Andea a t  a height above --level of 14,666 feet a t  Cmoem 
Alto," and descends thenoe into the basin of Lake Titicaca. It then 
rune north-westerly to the station Siouani, from which point oon- 

struction work is now k i n g  carried out in order to complete the 
connection to the old Inca capital of Cuzco. Looking westward from 
the railway near the aun~mitCmcero  Alto-a glimpse ie obtained of 
the peak of Corapuna, of unknown height, but whiah, judging by its 
oonsiderable ice-oap, must be of great elevation. The acoompanying 
view is not taken from this point, however, but from muoh nearer the 
peak, on a snbeequent journey. 

The elevation of Tirapata, where I exchanged the train for the 
saddle, is 12,731 feet. I t  is surrounded by the vaet ~tretchee of flat 
land, or pampa, which extend north-weeterly from the shore of Lake 
Titicaca along the Pocara and Azangaro rivers. Save a t  mid-day, when 
the sun shinee strongly, the region is cold and bleak, and the air 
rarefied, due to the altitude. From the wme oaum oereals and alfalfa 
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do not flourish, and the ohief produot is that of potatoes, and the 
prinoipal induetry among the Indian inhabitante that of breeding 
alpaoaa and sheep for their wool, and llamaa ea beaste of burden. 

The firat three days of my journey was performed over a new 
road whioh had been oonetructed by an Amerioan mining oompany, 
and on the third night I arrived a t  the town of Cmoero, 13,600 feet. 
From this point the road beoomee very rough and broken, due to the 
steep secent to the main summit of the Andes, known at  that part 
of ifa oourae an the Cordillera of Aesngam. The name " A~angam," I 
mey mention in paaaing, ie that of a town on the river of the gun0 

name, and ia stated to be a corruption of a Queohua word meaning 
the fertheat away," and it ia supposed to be the furthest westerly 

point--the Cordilleredominated by the Inoa rdgime. 
The med oroaaing the summit skirta the shore of a large lake--Lake 

Ariooma-whom green and blue profundities refleoted the peaks, covered 
with perpetual snow, which ariae immediately upon its eastern verge, 
and whose glaciers give birth to the constant stream whioh feed 
it. The altitude of thia beautiful lake is about 15,000 feet above 
--level, and the road aaoenda to about 16,500 feet ahortly beyond, 
orossing a portion of the ice-cap. I again passed thii point upon my 
return journey, and ahdl further speak of it. To the north-west are 
seen some of the enow-olad peaks of the Nevado de Vilcanota, a o o l d  
range. 

This eummit of Ariooma mar& the water-parting of the oontinent. 
the eonthem aide forming that of the watershed of Titicaca, whilst the 
northern is that of the Amazonian basin. The uaual Andian e m  
oame on aa I deeoended, and, peltad, battered, and soaked with rain 
and snow, d v e d  a t  nightfall a t  the village of Limbani, 11,700 feet 
altitude, and lodged at  the houae of the a gobernador." Here I met a 
l'emvian engineer, bound for the m e  p h  as myself, and we deoided 
to make the journey in company to my objeotive point, known es 
'' Apomma," where the gold-mines are found. 

Having overcome the diffioultiee and delays whioh are the invariable 
aoaompaniment of the organizing of an expedition in Peru, we eet out 
in the early morning on the last day of Auguat. The expedition 
included ten Indiana, armed with machetes, eto., and oarrying heavy 
peaks oonaiating of our bedding, implements, and food for three weeks' 
journey, for the route lay through an uninhabited region where no 
euppliea could be obtained. Nine of these Indians were the u d  
Cholos of the Sierra, whilat the tenth was a Chunoho," of the--reputedly 
--oannibal tribe of that name, inhabiting the far interior of the 
Montaiia. Nevertheleee, the Chuncho, having come to the Sierra when 
oomparatively young, had become somewhat oivilieed, and waa, more- , 
over, dmoat the only one b o n g  them who oould epeak or underatand a 1 

little Spaniah. 
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I had taken a oonaensull of opinion ea to the route i t  would be 
neoessary to traverse, and ae a reault decided to go on foot, a proowding 
whioh I found to have been wine, es the trails were impoeeible in pl-s 
for horsw or mules. Our way lay at  first along the river Limbeni, and 
leaving this the trail wound up a long steep ridge to a height of 
13,500 feet. The granite formation at Limbani had now ohanged to a 
slate, and gold-bearing quartz loden are encountered in the region. 
Having c r d  the high ridge, slowly and with frequent halte, for the 
rarefied air of that altitude rendera walking fatiguing and the wort 
upon the lnngs severe, we deecended the difficult zigzag and 8 0 8 d y  
visible trail to a graas-oovered valley below, and slept in a " tambo" 
upon the banks of a stream near a small Indian village known es 
Cntani. A " tambo" is e building which serves for the common 
aocommodation of travellers, and a few of these huta-for they are nothing 
more-are maintained in one or two placee in Peru by l o d  authorities 
for that purpose, although unfortunately they are very scarce, not- 
withstanding that routes of travel often pase through uninhabited 
region& Poor aa wee thia tambo, ite roof wm waterproof, and there WEE 

some dry firewood inside, whioh ensured supper and a dry bed. For 
many subsequent nights these desirable adjuncta were only obtained 
with ooneiderable diflioulty, es, in order to deep within a hut of any 
description, t hh  had first to k constructed. 

The progrese of the party wae, ea regar& actual lea gut^ oovered, 
relatively slow, for the Indian carriers were rather heavily laden, and 
my companion, moreover, wae not a rapid pedestrian. I frequently 
found myself far in advance of the rest of the party, alone in those 
etrange and untravelled solitudes of the And- upon the border of the 
mpterioue Montaiia. 

The dement of the eeatern slope of the Andes is rapid, and the 
change of temperature as the traveller approeches the region of the 
foresta very noticeable. At the end of the seoond day I found myself 
alone, following the trail along what appeared to be the baok of a high 
sharp ridge, for the heavens were entirely obscured in a thick, warm 
mist, and the landsoape entirely shut out from view. Looking through 
the  bushes on either hand, i t  wrw apparent that the ground descended 
precipitously on both aidee, and, indeed, on the right hand I could hear, 
na if far bluw, the murmur of running water. Thia I knew to be the 
river Pmhani, which r h  in the Cordillera and emptiee in the Huari- 
hnari, and so into the Inambari river, before mentioned. 

The mist panoramae in  these regions are remarkable at  oertain 
m o m ,  and the rains are heavy and continuous after mid-day. I mt  
down and waited for the rest of the party, and ae soon aa the Indians 
a p p m h e d  set them to work cutting boughs and building a shelter 
for the night on the only spot available-+ small ledge of rook about 
6 feet wide, with an abrupt preoipioe of some thoueande of feet of sheer 
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deaoent into the river below, and over which our feet almoet hueg ae we 
lay down to sleep upon our blankets. 

For two days more we pursued our journey, the rain pouring down 
upon U s  inoeesantly. The "trail," if by oourby I may term it m h ,  
p a d  a t  times through a eeriea of rook-bins worn in the A t e ,  and 
progreaa waa made through them ae through a anwemion of " bathn," 
for they were full of water from the rain. I made no pretence of keep 
ing dry; i t  wee imposeible during the march, for, apart from the 
" baths " underfoot, the vegetation met overhead, and, being loaded with 
water, eent down its showers at  every step. Impatient of the wearied. 
Indian beweberuere, I oarried a machete in my hand, and often was obliged 
to carve a way through the thick growth of the bru~hwood which 
covered the old trail, for we had now left the open slopee of the 
Cordillera and entered upon the upper edge of the l o n t a k ,  or region of 
foreate. 

The altitude a t  whioh thie vegetation begins is from 10,000 to 
11,000 feet above m-level, and the line of demaroation is strongly 
notioeable. Above are the dopee and valleys of the " pajonalea," or 
graaa-oovered areas, free of trem of any deeoription, whilst below the 
traveller enters among thickets of tangled brushwood of dl kinda, and 
in plaoee of beautiful flowering shrubs. As he pursues his journey 
onward and downward palme and trw-ferns appear, the atmosphere 
becomes warmer, the mista lie heavier, and the mlenoe ie broken only 
by the patter and fall of the heavy water-drop from the bough above. 
Scarcely a living thing appeare to inhabit thie upper fringe of the 
t r o p i d  Montaiia. There are no monkeys, no snakes, no birth, and very 
few insect.. An occseional puma ie hoard, and a t  times the swish of 
condorian wings in the ambient above ; but nature here ie in a changing 
phase, and her profusion of animal life seeme to be reeerved for the more 
tropical interior, still many leeguer~ away towards the sunrise. At 
times the mista lifted for brief momenta, and gave me glimpeag of 
far-reaching tree-clad alopea divided by profound valleys, stretching 
away into the vast Amazonian basin. At a turn of the trail whioh 
b m g h t  me out upon the brow of a hill, I beheld a d e  on the 
opposing slope of a valley, a high white, lace-like fall among the green 
hkground  of the branohes, and I hailed i t  with aatisfaotion, for, from 
demiptions of the plaae, I knew i b  to lm not far from the point of my 
destinatioa It forms the source of a amall river, the Puli-puli, whioh 
runs cloae to the mines of Aporoma. 

Difficult ae the trail had been, i t  neverthelees bow witneaa to the 
considerable work which had at  one time h e n  carried on a t  these 
minea, for long portions of i t  were construoted of slabs of stone plaoed 
in the form of atepa, and must have been made at oonsiderable expense 
in the past centuries when the minea wore worked, first by the Inoas, 
and later by the Spaniards, for these latter did but work on a larger 



scale, in many oasee, what the former had previouely dimovered and 
need. 

At length, after more than four days on foot from Limbeni, and 
aleeping and eating under ditlioultiee, we arrived a t  Aporoma. It wee 
already ovening; the rain wae falling heavily, ee ueual, and there wae 
no habitation or living being in the vioinity, notwithatanding that in 
bygone agea i t  had been the scene of the aotivity of thoneands of 
workers, and that a village had existed there. But after diligent searoh 
among the vegetation, in a spot whioh the Indian guide, with that 
strongly developed faoulty for looality whioh his kind pollseseep, had 
eteted aa being the site of the former home near whioh he had worked 

OLD GOLD WABHIHOB O F  Al'OILOMA. 

when a boy, the walle of a habitation were discovered. Animating a11 
ban&, I directed the olearing away of the heavy growth of vegetation 
whioh oumbered them, and within a oouple of houra the interior was 
free; a durable roof, oompoeed of 8trong branohea covered deep with 
leaves and grass, wee constrnoted upon the walls ; our bede were 
arranged upon a floor-oovering of aromatio boughs; and a fire WM 

kindled in one corner, eo that we were able to oontemplate the coming 
night with aomething of equanimity. The altitude a t  this point waa 
a h n t  7200 feet; the temperature at  A p.m., 46" Fahr., and at  3 p.m. in 
the afternoon, 60" Fahr. 

The mines are worthy of a brief deeaription. They conei~t of a 
large area, between the rivera Huayna, or Puli-puli, and Puaohani, of 
Tertiary gravel; the bed of an anoient river, upheaved by eome 



25a SOUTHERN PERU: NOTgS ON TWO EXPEDITIONS. 

eruptive action probably, and resting upon a bed-rook of olay-slste. Aa 
previomly stated, they were worked many yeam ago ee open plrraer 
mines. Conduita and sluices were oonatruoted of stone, end tunnels 
through the gravel banks, and variom other works, whioh in some 
mncient records are stated to have coat a wm equal to more than half a 
million pounds. Vast qumntities of gold were extraoted, and the old 
workings, very exteneive, attest the aotivity whioh wee displayed. A 

grant" of six thowand Indiins wee spent," i t  is stated, upon thi 
work by a Spanieh viceroy, and muoh of the gold extracted went to 
Spain. The "grant " of Indiana principally left ite bones in the vicinity 
of ita toil ; decimation of the population cmme about by rebellion, greed, 
and avarice, abandonment followed, and nature presently oovered up 
the sosrred evidenoea of man's traneitory handiwork with her generoue 
boree of flower and foliage. 

I penetrated some leaguee further into the Montaiia, following the 
oonnse of the river, and descended to an elevation of 5000 feet. The 
temperature hew wma muoh higher, due to the desoent, and registered 
in the evening 69". Fahr. The hill-dopee and vmlleye are thiokly 
covered with trees of oomparatively small girth and height, and the 
exiatenoe of a few ceders marked the beginning of the region where 
them flourish. The oountry ie exceedingly broken and difficult of 
accese here, and the rivers are torrential and rapid. The geological 
formation ia a alate, heavily charged with iron pyritee, and containing 
quarts. 

Beturning to Aporoma to finish my study of the mines, I wee oon- 
fronted with a strike of the Indiene. The aenee of this wee the lack 
of provisione, whioh h d  given out. To gain a couple of days, we 
deepntohed tho88 among them who were not abeolutely neaessery, and 
supplied the remainder with food from our own slim remaining stores. 
But a t  length I hmd to give the order to depmrt, for there remained 
nothing but rioe and tecr, and on thia we were obliged to wbaiet for five 
days, under forced marohea, in order to get out of the Montmiia and 
return to Limbani. 

The traveller has oontinually to o h r v e  the truth that miafortunea 
never come singly; and on the eeoond day one of the Indian beem. 
the Chunoho, dieoppeared, and left his-baggage in the trail. As the 
other beewm were already overloaded, i t  wee impoeeible to dietribute 
his bundle among them, and, ordering a hmlt, I wee obliged to have s 
seleotion made of artiolee whioh could be dieneed with moet d y .  
I abandoned my travelling-oot and vsriona artiolea of olothing, and my 
companion some of hia inetrumente, whilst we reduoed the number of 
our oooking-uteneils to tho lowest pomible limit. The Chuncho we 
never eaw again, and the Indians ooneidered that he had gone to rejoin 
his tribe. AE a tribute to aborigilml honersty, I may state that he took 
nothing away but hie own things, notwithstending thmt among the 
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artidea he carried were my muidle-bags, aontaining a m k  of Peruvian 
and Bolivian eilver dollare ! 

At the end of the third day our meBgre rations of rice and tea were 
oonolnded, and we formed ommp early, with the intention of making 8 

long maroh on the morrow to the town of Phare, wbiuh was rather 
nearer than Limbeni. A rude roof of branohea wan oonetmoted, but, 
fortunately, the rain had held off during the return journey. The sky 
had been olear, but an evening fell the mista a m  and formed one of 
t h m  onriaas and weird transformation eoenee euoh aa the traveller in 
the And- may witneaa I find in my note-book the following deecrip- 
tion, written upon the spot :- 

"The son has net, but i t  etill t i n ~  the wentern sky with it8 
hutif111 and indemribable tinta. The pal& e~ffron fedee into the 
penrly green of the zenith, and the lant and orange rays, d m  and oold, 
jlaah faintly and expiringly upwarda I n  and among the deep oaiione 
of the stern and purple-green hills below, the fleeoy alond-maeeee of 
peuly vapmr slowly pour, filling them with impalpable lakee, eo soft, 
so pure, they mem the eesenoe of the elements, epread for the oouch of 
mme unseen god-traveller. Below, wrapped in the ehadee of darkneee, 
are thoee steep waye and orriions I have paseed, leading from the far 
Xontaiia. But the mietees ia rising, urged by eome evening breeze 
-appalling meesee, whioh break over dim dietant peah like awful 
billowe. They riee slowly, surely, terribly, ee if to engulf even the 
high point whereon I stmnd. But night is a t  hand, and even M they 
rise they are dispersed or aovered by ita sleepy pall. A single and 
glorioue jewelled planet han dominated the eretern escarpment, and 
glesme softly down upon the oloeing m e . "  

We duly a n i v d  a t  Phara, and breakfasted a t  the home of the 
ucnm," and in return for him hogpitality photographed the anoient 
ohumh there. Within thie building is an enormoue altar compoeed of 
mirrors and braeawork, whioh latter wee at  one time oovered with gold 
and eilver. The point oE intereat about this altar was that i t  had 
originally belonged to the chumh at  Aporoma, I wse informed, whioh 
b d  aood in the village there, the veatigee of whioh, as I have deearibed, 
are now buried under the denee vegetation-the growth of generations. 

At Limbani I paid off the Indians, and, having with great diffioulty 
maured mnlea, we again atwended the steep eastern elope of the Cor- 
dillera, and arrived a t  Arimma, before deeoribed. The Indians gave 
themeelvea over to a o a r o d  at  Limbmi, and I may here mention the 
evil effeob whioh are being prodnoed in the regione of the Cordillera by 
the abuae of aloohol among the indigenes. I have on some oooseiona 
bad to wsste eeveral days in attempta to aeonre beeeta and a guide in 
them interior towns, but, neverthelew, have met caveldea of twenty 
or thirty mnlea or horees entering or leaving the place, and l d e d  with 
-what 7 Square tine of aloohol ! This terrible stuff is alcohol of 400, 
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made from augar-ne, and enormous quantities are oonenmed by the 
Indians, who will go to any length to obtain it. At times i t  is imp- 
dble to pnrohaae a pieoe of bread in the native a hops, or anything in 
the way of provisions, but, nevertheless, they are all replete with bottlea 
of this aguardiente," or rum. I have seen huts oovered with the sidea 
of the empty tins, and in one plaoe the ohnmh ia aotually roofed with 
these tins! It is a lamentable state of affairs, and must lead to the 
diminution of the worldng population, but its remedy eeems to lie only 
in the hands of the wealthy sugar-growere, who make the rum, and who 
are aometimea the legislatore of the oonntry. 

The lake of Ariooma rnns north and math, about 2 lesgnea in length. 
Ita depth seem to be very oonsiderable, as I have obeerved in many 
other eimilar lakes which are eo remarkable a feature of the Cordillera 
of the Andes throughout ita length. The existence of theee nnmeme 
bodiea of water, aotnally astride the summit of the mountain range, is a 
matter whioh amsta the attention of the engineer, and probably some 
day they will form a valuable m m e  of hydraulio power. 

Our journey was elow, for my companion was not a good horseman, 
and a heavy wowstorm overtook us upon the edge of the lake. Night 
was a p p d i n g ,  and the group of Indian h u b  we had expeoted to reach 
waa still many miles diatant. I t  wee uaeleae to prooeed, and I oalled rr 
halt. The only shelter was that afforded by the remaining walls of an 
anoient Inca ruin, and I formed a sort of tent by aeonring the cornem of 
the sheets of my bedding into the intarntioes of the stonework with 
stones rammed in. Under this we arranged our couohee, and made coffee 
over our epirit-lamp, afterward6 obtaining a few bonm'sleep, whilst the 
snow etaadily piled up on our fregile roof. Notwithstanding the alti- 
tude-15,000 feet at  this plaoe-it was not very oold, the thermometer 
scarcely going down to freezing-point, whioh was fortunate. 

Instead of returning over my original route, I had deoided to extend 
my journey to inolnde othere of the auriferous regions of the provinoes 
of Sandia. We therefore followed a south-eaaterly course along the 
tableland whioh forms a plateen below the snow-capped peake at  an 
altitude more or lees equal to that already recorded, with the town and 
minee of Poto se our objective point. 

The topographical and geologioal formation over this dietanoe ia 
remarkable. Our way b y  principally along the bank of the Poto river 
which rum through extensive pampaa or plateaus, as above atated, of 
auriferous glacial or alluvial drift. I n  many place8 the Indians work 
on the banks of the atreams by the method known to them as "aooohar," 
whioh coneieta in damming the water up in a small weervoir, and ,., e 

allowing i t  suddenly to flow out and impinge against a bank or of 
auriferous material, waehing i t  down into a rude stone-paved elaim, 
where the gold is recovered. Them anriferoue pampas and banb, 
whioh oover distanoee of many leapee, are probably deposita formed by 
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glmial aotion npon the gold-bearing elatee and quartz of whioh the Oor- 
dillem ie mmpoeed. The etonee and material are not water-worn, as in 
alluvial gravel elsewhere, but are angular, and oontained in an aahen- 
hued mil, carrying the gold. The pampa8 are etrewn with bouldere of 
white quartz for many leapee, whioh oatoh the rays of the sun. The 
more broken portione of the plateen and the lateral vallej-a are mvered 
with paature, and hundreds of thouaanda of head of eheep, llamaa, and 
adpaorre abound. I enountered large herde of vicuiia, and quantities of 
geese, duoke, etc., npon the numeroue emall lakea. Some of theee 
plateam have probably been a t  a former epooh lake bottome, and, 
indeed, I p d  through remarkable f o ~ t i o n e ,  coneisting of long 

&ores" of oonglomerate, or indurated gravel, whioh atood up in vast 
oliffe underlaid by oavea, and which latter were the home of thouaandn 
of 'I vizceohse," or native aqnirrela. 

The town and mines of Poto are a t  an altitude above ma-level of 
nearly 16,000 feet. Very exteneive mining haa been camed out here 
by the Indiana bofore and during the Bpanieh rt!gime, by the method 
previonaly deearibed of eooohar." There is a t  preaent a modem plant 
working by the hydraulio " method, with wster under pressure, npon 
an enormoue moraine of gold-bearing detritue. The huge bank descenda 
from the Cordillera of Ananea, above the line of perpetual mow, a few 
mil& dietant. There are slso mines a t  Ananes, more than 17,000 feet 
elevation, and theae workings are certainly among the higheet on the 
globe. During my etay at  Poto (in September) the thermometer 
wgietered generally 104" Fahr. a t  mid-day, in the eun, and 37"-4 Fahr. 
in the ehade, by whioh it will be eeen how oonsiderable ie the range of 
temperature due to heat of the enn and the rarefaction of the air. 
Neverthelees the cold ia not intenee even a t  the coldest eeason, although 
enow and rein etorms are frequent and severe. Terrible thunderatornu 
o m r ,  and the lightning oontinually etrikea exposed pointa. I may here 
mention that the presence of electrioity in the atmosphere, even at 
normal times, is very notioeable. The fur bow which one weam ae 
protection against the wind, and one's olothing, " orackle " in a remark- 
able manner when the leaat friction ie applied. The eeme effeot ie 
strongly produced in mmbing one'e hair, and if i t  be done in the dark, 
sperka are obaerved to bo produoed by the friotion of the comb. 

Lesving Poto, I continued my journey alone, except for my Indian 
guide, atill in a math-eeeterly direation, with the intention of ekirting 
the northern end of Lake Titicaoa, and arriving a t  the etation of 
Juliaaa, on the eouthern railway of Peru. 

The country wea entirely aovered with freehly fallen mow. The 
temperature wee like that of the breaking up of an Englieh winbr and 
the ooming of epring, for the air wee soft and mild in the a r l y  morning. 
Beautiful white oumnlue cloud-meeeee againat a glorioue blue aky, 
with a bright son, were refleated in the mirror-mud8088 of the numerow 
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e m d  lakea I paeeed. Magnifioent water-fowl swam npon these lakes, 
and I obtained one of them with a shot from my long-barrelled Colt's 
revolver-this not ae a wanton taking of life, but that the bird would 
supply the ecaroity of provisions I knew I should enoonnter on the 
morrow. 

Bands of vicuiia stared wonderingly as I peesed, and one splendid 
fellow-a aentinel npon a knoll-is almost within rerrah of the revolver'e 
range, so near that I am tempted to try a shot. But I might have 
aaved my cartridge, for he and hie ten companions are away like the 
wind, only to stop and utter their curioue and plaintive, protesting or  
warning c r ~ r  300 yards away, where they etand gracefully and gam 
a t  me. 

Ever them glorious +bite, cloud-messed, cumulne oolumns, upward 
flung into the blue empyrean; ever thew ailent and virgin everlasting 
peaks of eternal snow, which I am parsueling, upon the Bolivian border, 
and whose myeterious 6 o n s  and violet snowcornioes blend fmm time 
to time with the fleeoy miet-matter above them; ever thie unbroken 
solitude, and the feeling of being npon the top of matter ; and ever thii 
extensive ailence, undbturbed ssve by the cry of the "alcamarini "* 
or the vicuiia. Strange and beautifa1 region, working out some 
function of the world's changee in the plan of Nature's ceaseleee and 
inexplicable operations I 

But the late afternoon advances, and a bitter wind arises from the 
mow-olad Cordillera and ohangea the aspect of all, and the sun haa long 
sinoe aet, when, oold, hungry, and weary, I arrive at the town of Cojata 
The industry of the people here is the breeding of a l p s e ,  and the 
buying and selling of wood. Gold-mining ie a h  oarried out, and a con- 
siderable trade done with Bolivia in the "aguardiente," or rum, before 
spoken of. Cojata is very near the frontier-line of that country, which 
there oonsiata of a small stream intersecting the pampa (part of the 
river Suchis). The vast glacial morainee of gold-bearing detritus are 
still a feature of the region, as are also the pampas of similar material ; 
and there is no doubt that these provinces of Sandia and Carabaya form 
one of the most important auriferone region8 in the world. The Bolivian 
and Peruvian Indians here speak nothing but their language of Aymarih 
They, men as well as women, wear their hair in long " trenacrs," or 
queues, like Chinamen, and they often have a distinctive drem and 
heed-gear, highly ornate. Their principal diversion appears to be the 
consumption of aguardiente, aoaompanied or followed by a " jarania," 
or fandango. Physically, they are by no meane an inferior raoe, and 
the women are often of fair height, robnet, and not unattractive in 
appearance, save that they are unweehed. The altitude of Cojah 
b about 14,800 feet. 

Leaving thia point, the trail amended an eminence, from which 
-- -- - 

A white gull-like bird. 
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I got a faint and momentary view far to the south of the famoue peak 
of Sorab (or Llampo) (23,600 feet altitude), in Bolivia. Peseing now 
downwarde and through areee of a remarkable rook-formation of hard 
white aandetone, lying in horizontal strata, the trail demnde rapidly 
towarde Leke Titicrrca, and at every turn of the road I strained my eyee 
in search of ita blue mirfaoe-my firat a p p m h  thereto. At length I 
beheld it, still far off, and between the barren and rooky hills which I 
had to paw before reaching my halting-plaoe-the town of HuancanB. 
The  first view of Titioaoa was very beautiful. 

From HuancanB to Juliaoa is a long day's ride, and, having eeoured 
a guide, I left before aunriae. The road lay at firat through the lands 
cultivated by the Indians, and the ewampa and marahee bordering upon 
the lake. Theae latter placee are dangerow, and it wae necessary to 
wade through a eheet of water, with my horse submerged to the eaddle- 

IIPDIAN HOUSES NEAB W TITICACL 

b g e .  One may alm o r w  by means of the curious " b a h , "  or rafte, 
which the Indiana nee for navigation, and which are oonetruoted of 
xnammo of woven rushee. At one portion of the route the eoenery ie 
e x d i n g l y  pioturesqne. There are aream of yellow water-weed, from 
which numeroue aoarlet-feathered herone arise as the traveller pcrseea. 
The  tips of the white cordillera are reflected in the blue aurfaoe of the 
lskee, and the remarkable cxmioal-shaped hoasee of the Indiana give 
a charaoter to the eoene not found elsewhere in Peru. I examined mme 
of them hoasee; they are square at  the bane, b a t  in. regular oonneee 
of adobe brioke. Eaoh oourae is aet in from the lower one, and thua the 
stracture beoomea a oone, curved in profile, and circular on plan in the 
upper portion. 

After eundown the oold beoame intense, due to the bitter blaet whioh 
swept mom the plateau from the lake. The altitude of Titi- ie 
12,578 feet above sea-level. My guide had brought me by a l o n e r  
route than wae neoessary, and i t  wee not until 9 p.m. that I drew rein 
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upon my wearied horse before the station hotel a t  Julieoa, where I again 
enjoyed the luxuries of a good dinner and oomfortable bed, after nearly 
two monthe' journeying in those intereating but inhoepitable reg iomi  
inhoepitable not ee regards man, but nature. 

Aa will have been Men, some of the portions of the country I 
traversed are very little known, and upon the verge of the "MonttGa," 
uninhabited. The moet eaeterly point at  whioh I arrived, near the 
junotion of the streame before mentioned with the Haeri-huari, or 
Inambari river, ia south-west of and only about 25 or 30 milea from the 
port Markham, on the navigable river Tambopate, a port named dter  
the late President of the Royal aeogmphical h i e t y ,  whom work and 
interest in the country are alwaye gratefully remembered by Peraviens. 
I had desired to extend my journey to thii river, but the oimnmsteno88 
a h a d  y d d b e d  rendered it imposeible. 

The region ia one of vest poeeibilitiea, both es regarde the auriferou~ 
plateaus and the zone of the Montaiia, whioh ie hdthy, 'and capable of 
produoing orop of any kind after olearing end adtivation ahd have 
teken p h .  Boodg however, or branoh railway8 must be built before 
mnoh colonization om be brought about, and some sdvenoe ia already 
being made in thia reapeot. When the pmjeot of uniting the railway 
system of the l'eaifio with the navigable headwaters of the Amaeo~~ian 
fluvial ways ia carried out, a beginning will have been made in the 
opening up of one of the moet valuable portions of the Earth's 
sur fm.  

To reeoh the interior of Peru, and the rioh mineral-beering zone 
upon the eastern dope of the Andes, the traveller must, from the Pecib 
littoral, invariably o n 3 ~  the wmmit of the Cordillera, for this vast 
natural barrier rune parallel with the oorret, and leaves no p.es, speaking 
generally, at a lean altitude than 14,000 or 15,000 feet above sea-level.. 

The Department, or stete of Huanoevelioe, whioh I visited in 
November, 1904, is one of the riohest of the mineral-bearing region6 
of Peru, but i t  ia di5mlt  of ecceee, due to ita monnteinone nature and 
to the fact that no d, worthy of the name, have yet bean oonehoted 
to give outlet to ite produota or wmmunication with the mt. My 
way lay by the port of Pisoo, about one day's eteamer journey south 
of Cellao, and past the town of Ioa, a few miles from the port, with 
whioh it is connected by a railway. Ica is the oentre of a fertile 
agricultural dietriot, where cotton, sugar-we, wine, brandy, etc., are 
produaed. The crops here, like all those of the agrioultural regione 
upon the corret zone, are grown under irrigation, for, ae ie well known, 
the whole of this vast etretoh of continent, from Eonador to Chile, is a 

There b m cxceptiun to thin near Poytn.-C. B. E 
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rainleee region. Vegetation exiete by virtue of the streama of water 
d-nding the western slope of the Cordillera--atreams whioh have 
their origin in the oeaeeleaa thawing of the ioe-cap, and the heavy rains 
of that lofty regicm. For the Andea, having deprived the weeternleone 
of its rainfall by reaeon of the olimatio oonditione brought about through 
i ts  agenoy, hee, in part, remedied the defeot by giving origin to these 
torrential s t r eam 

My firat days# journey lay aoross the uaual sterile denert zone 

. . . .  

SKETCH M A P  

.Stale ot' M ~ l e s  

between the ooaat and the foothills of the Cordillera-deeerte over 
which the wearied horaeman toile from snnriae to sunaet. There is 
8 group of exteneive Inca ruin8 upon the desort, whioh I examined 
in  pawing. The prinoipal feetare ia a large oourtyard aome hundreds 
of feet in length and width,' with a series of doorways opening 
therefrom. Between these doorways, which are symmetrioally spaoed, 
are niohea, and both are of the tapering form oo often seen in 
Inoe arohiteoture. A portion of one wall ia shown in the m m -  
ponying sketch. The walls were of adobe and rough pieoea of stone, the 

T 3 
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whole being made into a smooth surfme with plaster formed of mud 
or olay. The general faoe of the walls haa been coloured with red 
paints, end the niohea with yellow paint or pigment. Parh of thia 
oolouring still remain, notwithstanding the centurid that have passed 

INCA BUIXiB NEAB PIBCO, PEBU. 

over it. The pigment may have been formed of iron oxides, or poerdbly 
vermillion from the oinnabar mines of the interior. 

Hegarding these ruim upon the cocret zone, it hae been a matter for 
o'mrvation that they are mt built like tho88 of the interim-of cut 

BUINli  OF INCAHUASBI. IXTEBIOB COLUYHB. 

stone-and they etill exist only by reaeon of the rainlees olimrte and 
the olimatic aonditions, whioh tend towards exoeedingly d o n  d k  
integration. 

Whilst speaking of thia immediate region, I may mention the rainr 
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of " Incahuasm " @ o m  of the Inoa), whioh are found mme 50 milea to 
the north-west of thie point, near the mad aleo. They are ohiefly 
intereeting aa showing the ase of columns in Inoa amhiteoture, variow 
writers upon Peru having esserted that oolumns were unknown, to 
thorn builders. They are ehown in the aooompanying sketah ; they 
an, 65 to 85 aentimetres in diametem, and the rains are stated by hiior 
h b m  (an arobaeologist and late minister of %gn dfaira in Pern), 
who vieited them, to belong to the fifteenth oentury. 

At n ightM I anived a t  Hnmay, a h h d r ,  npon the Pisoo river, 
from whioh ita extensive vineyards are irrigated. This p h ,  althongh 
peaoeful and piotnreeqae, han not left a plerssnt impremion npon me, 
for during the night my mom waa invaded by swarmn of moaquitoeq 
whom stinging was the cauae, undoubtedly, of the "teroianas," or 
intermittent fever from whioh I suflemd afterwardu 

Upon leaving this point I knew little of the h d s h i p  I &mld be 
obliged to endure for the remaining four days of my journey to my 
destinatim. The mad by whioh I had been direoted peseed through 8 

portion of the country void of towm or villagee, and con6eqnently of 
food of any kind, notwithstanding that I had been informed that suoh 
was available. The aniem who conduoted my paok-mule and served 
as guide wcrs almost oonstantly drunk with aguardiente, and, aa fsr aa I 
oould obaerve, took no other nourishment (!) during the last three days' 
travel. On two oeccrsions I searohed hie saddle-bage and confisosted and 
destroyed the bottle of alcohol he oamed, but he again obtained auppliee 
of this from acqnaintanoee among the Indian shepherds en rode. Thme 
people were also drunk, even enrly in the morning, a d  them in no 
doubt that the effwta of aloohol is beginning to ruin the inhabitante of 
thee0 regions, pa I have elsewhere ohrved.  Due to the efleote of the 
fever, I could not tmoh the ooaree and soanty food of th- ehepherds' 
hub; a t  night the cold wre intenee, for we were now 8t a mnaiderable 
altitude, and I had foolishly negleoted to bring my oot or a mattrema, 
deniring to travel rapidly without impedimenta. 

Tbere waa nothing for it but toget out of tbe eituation, and although 
I could scarcely mount my mule I wae obliged to keep on, driving in 
front of me the drunken amero and the paok-mule. Towards the olom 
of the last day a violent attaok of vomiting came on, and I fell rather 
than got down from the eaddle, and lay upon the plain utterly 
exhawted. The altitude wse 16,000 feet above see-level, the air 
exoeedingly rarefied, and a bitter blaet swept aorose the plateau. I 
thought for eome time that I should never riae again from the spot, 
and it woe only by an effort of will that I did so. But I m a n e  to 
owallow two or three spoonfuls of oondensed milk, and, mounting with 
the aid of tbe arriero, who wan now sober and penitat,  I continued 
onward, and near midnight amved a t  my objeotive p o i n t - h n b  Inez. 

Situated here are the silver-mines of Qnespisiaa, or Santa Inez, whioh 
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have prodnoed great quantities of that metal. They contain exteneive 
bodies of om, which will be made available npon further working. 
Hydmgraphioelly, the region ia intereating aleo, for there are two large 
l h  of true Andean oharaoter here. The higher, known aa Lake Om+ 
m h a ,  is 16,000 feet, and the lower, Lake Choolooooha, 15,600 feet above 
aea-level. They are separated only by a dietanoe of a few thounand yards, 
the upper being dammed up with 8 natural dam formed by a moraine of 
soil and gravel. A noteworthy feature of thie lake-baain in  that, although 
i t  ie npon the weetern or Paoifio aide of the summita of the Andee it never- 
theleee ia drained into the eeetern or Amazonian watershed, by meane of 
the river Pampaa, whioh breakn through the Cardillera and so into the 
Apurimao river and headwaters of the Ucayali and Amazon. Cloee st 
hand, to the weat, and a t  dight d i h n o e  of elevation, are other emallem 
lakee, which give rim to the P i m  river flowing to the P d o .  Here, 
then, is another of thoae numerow inotanoea whioh are met with in 
the Andee, where the water-parting of the continent is defined by a lake, 
s part of whose watera in timee of abnormal flow may poeitively belong 
to the one or to the other of ita adjoining waterahede. There is no h h -  
life within their waters, a oommon oharsoterintio of the lakee in thtw 
high regione. Eaoh is 5 or 6 milea in length and about 13 in breadth ; 
whilet at  a depth of 250 feat, I waa informed, bottom waa not resobed 
in the middle. Their blue surfaoes refleot the snow-oapped range to the 
eeet, but id the rainy seseon are leehed into fury by the terrifio thnnder- 
etorms of thie altitude. 

The general rock-formetion is a trap, whoee terraced linee are wen 
far off npon the peaks, an they emerge from beneath the ioe-cap. A 
remarkable peak of diorita etande eolitary, not far from the lakeahore, 
and ia known among the Indians by the name of Quiepijabnq which 
meana '' the flower of glaas." Thia name is due to ita form, for a t  the 

' eummit i t  spreads out into dm& a petal-like ~hape, a reeult partly of 
gemlogical formation, and p r t l y  to ita having been continually riven 
and eplit by lightning strokes. I t  is wverenaed by the Indians, and 
logende have been woven around it. 

The whole of thie region, from Ceetrovirreyna on the west to 
A p u o h o  on the eest, ia exoeedingly rioh in minerals, inolnding silver, 
copper, gold, es well as d t ,  and in p l a m  coal, a11 of which, when the 
country beoomea more known and opened up, will be valuable elementa 
of induetry. The lligheet elevation at  whioh I arrived wee 17,500 feat, 
just below the ioe-cap. 

After a eojonrn of about two weeks in the neighbourhood, I mn- 
tinued my journey in a north-westerly direotion. But my troublea were 
not yet over, for I waa again attsoked by the " teroianse," and rendered 
unable to go on. Them intermittent fevera have the ohamteristic 
of quite wddenly depriving one of one's etrength, and there waa nothing 
for i t  but to give up the idea of reaohing the next village and to sleep 
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out upon the pnna," or plateau. Fortunately, the temperature fell but 
little below freezing-point. During the night the a r r i e r ~ n o t  the 
former one-let the mulee eeoape, and wee obliged to follow them, leaving 
me alone and unable to get up for the whole of the following day. The 
sun blazed down, and I wee oonenmed with thirat, and neverthelees 
unable to r w h  the shimmering blue lake whioh lay within 100 yards 
of me ! At length I beheld afar off an Indian approeohing with some 
Ilamss, and I hailed him. But, after the manner of his kind, he WM 

afraid, and, instead of aoming towarda me, he quickened his pace and 
aoon dimppeered. I mffered greatly from thirst, and with the sun 
and the fever WM almoet delirione, and still no sign of the amem. I 
managed to reaoh my saddle-bags and took a mouthful of extract of 
soh, which revived me a little, but what I wanted wna water. Again 
I saw another Indian, towards the do88 of day, and .a he asme within 
hearing, I called him, not this time, however, in Spanish, whioh might 
have had the same effed M before, but in the few words of Queohna 
whioh I wan able to employ. '' Bhami 1 yam-t-apami ! " (" Come here ! 
bring some water ! ") I shouted; and the poor Indian, gatbering pro- 
bably eome oonfidenoa from being addressed in his own tongue, osme 
up  to me, and, following my direotions, brought me water from the 
lake. I rewarded him with a silver dollar, and he stayed by me until 
nightsrll, when the amem returned with other animals from the 
haoienda. 

After a lorn of various days I amved a t  the oity of Huanmveliocr, 
14 leaguw from Elants Inez, m d  whioh oan be aooomplished in one long 
day's hard riding. The country paeeed over wee the umal treelm~ 
pun4 alternating with lakee, ewamp, rocln, and streams, and generally 
oovered with gnree, whioh givw p t u r a g e  for herds of orrttle and sheep. 
Tbe  olimate is exhilarating, and the views rnagnifimnt, and in the 
intervela when the fever did not trouble me, I enjoyed the ride and 
the unfolding landsoape. 

At Huanoavelicm are the famoue quiolsilver-mines, which are 
generally mentioned in all geological trestiees. The history of the 
mines would fill a bulky volume. They were dimovered in 1566, and 
were adminimtared under a Spanish vicaroy, and sinoe that period have 
prodnoed approximately 60,000 tons of memury from the oinnabar or-, 
whioh exist in an enormom lode, or " farallon," to nae the Spanish term. 
In  1786 bad work oaased the mine to collapee, and i t  is stated that five 
hundred Indian miners remained entombed therein. Huancavelioa wan 
visited and described by both Bufon and Humboldt, ee aleo Raimondi 
I penetrated into some of the vset wbterranmn oaverns which have 
been exoavated to extraot the ore, and made an examination of the 
general oonditions of the region, in  order to draw up a report thereon. 
The workings are about 2400 feet above the level of the orrthedral and 
city of Humorrvelica, which latter is a t  an elevation of 12,300 above 



sea-level. The Huanocrvelioa river flows through the oity, emptying 
lower down into the Mantaro, whioh in its turn falls into the A p n r i ~ ~ ~ ,  
before mentioned, and eo into the fluvial system of the Ucaydi end 
Amazon. The Mantaro river, almost alone of Peruvian rivere, rum in 
this pert of ita oouree to the muth-east, or direotly opposite to their 
general north-west direotion, over nearly 3" of latitude to where its 
oourae abruptly changea near Huanta. The olimata of Hnancavdioa ia 
oold, but temperate. Alfalfa and oereels are not produced, owing to the 
altitude, and the prinoipal industry in that of cattle, but wse formerly. 
and some day must again beoome, mining. The general geologioal 
formation is limeatone and esndstone, and hot springs ooour, and are 
uaed as batbs. 

Leaving this remarkable plaoe, my way lay aorose a lofty pnna," 
eome thoneends of feet above the town; for, notwithatending the 
marvellone wealth in minerale that the region has produced, no road 
has been made beyond the primitive mule trail to the outside world. 
Buoh was the Spenieh method of mining, from which no benefit aoorned 
to the community, who toiled and died to enrioh an arbitrary and 
distant monaroh. The arms of Spain oerved on the, stone a t  the portals 
of the mine, with fignren of eainta, and ruined ohnmhee, are the prinoipd 
remaining vestigee of this rIginn. 

Deecending rapidly from thia plateau, the traok p.seed into the 
valley below. The ohange from these dreary and inolement altitudes 
to the warmer olimata of this valley waa very agreeable, espeoially in 
my still weak state. The pieroing wind gives plaoe to a balmy breeze, 
and the dry p e  of the puna ohangem to other vegetation. I paaa 
a tree, and reoolleot " Thelabs and the Sledge "- 

Behold I the n i p  of life appear. 
The first and single flr I "  

I t  is not a fir; there are no firs on the Andes, but i t  is a real tree 
although a wind-beaten epeoimen, drawing ita scanty nourishment from 
the rooky soil, and atretohing ita attenuated bonghe athwart the path. 
A tree ! the first I have seen for weeka. It haa green leaves, and, more- 
over, a bird oarole in its branohea A little lower down a patoh of 
celandines and dandelions bring to my sensea a waft as from England's 
lanes. Here, aleo, are glorious maesea of yellow acacia, and other flowera 
and sbrnba on either hand, through which my mole brnshw as we 
desoend. Rut what is this-this sweet familiar perfume whioh enddenly 
greets me? Familiar, although for the moment I cannot reoogniw it. 
I look about, and, behold ! thew i t  ie-a low hawthorn boeh in flower. 
Ita leaves are mmewbat different in form from thoee of English haw- 
thorns, but there is no mistaking the well-known dark-green hue and 
g l w y  sheen of the leayea, nor the little white flowera and tbe sweet 
subtle perfume whioh carries the mind momentarily to another land. 
I t i eumay" I  
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I pass through the villagee of Acobambilla and Huando, amend and 
paaa a high ridge, and again desoend by steep and rapid zigzags down 
the aides of its caiion to the river Mantaro, or Jeuja, before mentioned, 
and sleep at  the town of Izouohsae, 10 leagues of a broken, steep, and 
tortuous r o d  from Hnnncevelioa 

Iecmohaoa is somewhat of a stretegia point. A stone bridge croesea 
the river, and the p h  waa generally promptly taken and held by variow 
revolutionary form in times past, aa i t  commands the road to the 
interior of a large and importent part of the conntry. I found the 
greateat difficulty in obtaining anything to eat along the whole of this 
route. The Indiana sre of a surly and suepiciow oharacter, and will 
d l  abeolutely nothing to the traveller. I n  Izcuohaoa I had expected 
to find an inn and aome comforte, but the place wee dominated by a 
Chinamen, who waa the gobemador," as well aa the owner of the inn. 
This individual, due to some aaprioe whioh I wan unable to explain, 
absolutely denied me food and shelter, and even mve.ral Pernviruur of 
reapeatable appearanoe who were standing by failed to offer suah or 
indioate where it aould be seared, notwithstanding that they knew I 
wes a stranger, a traveller, and that night had fallen end a heavy rain 
mt in. Thia is the only plaoe in Peru where I have experienoed suoh a 
laak of hoepitality, and I retain an anplenaant impwesion of the place. 
But  I found shelter at length in the hut of a humble but honeet indi- 
vidual, who, moreover, obtained alfalfa for my animale, which was the 
moat important, for they had eaten but little for eeversl days. There 
waa no food in the home, and i t  was too late to pnrchaee anything in 
the p h ,  and all that I and my h e r o  oould obtain waa a cup of 
weak tea and a piece of dry bread from my aaddlsboge, the only 
food of which we partook until the following night upon amving in 
Huanoayo. 

On the next morning a t  daybreak, I shook the duet off my feet of 
Izoaahaca. My road now lay along the bank of the rapid river for aome 
d i e h o e .  Leaving that I c r d  another high ridge and plateau, and at  
length descended into the large and fertile plains of Jeuja, and elept in 
r fairly comfortable inn within the important city of Huanceyo, 13 
leagues from my laat stopping-place. Thin plain, through which runs 
the river Mantaro, or Jauja, that I had been more or less following, 
is one of the finest agricultural regiona in Peru, and crops of every 
description are produced. Not far away ere extensive and valuable 
minee of good coal, aa well aa of copper and silver. 

From Huanuyo to Jauja, my next day's journey, the road ie flat, 
end peeaee through numerous towns and villages, whioh, with their 
cathedrala, squares, and trees, present a restful and old-world appear- 
anoe. The altitude of Hnanoayo ie 10,686 feet, and that of Jauja 
11,874 feet, the distance between the two cities being 10 leagues. The 
a m d  Indian shops all along this route eeem to contain little but bottles 
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of " aguardiente," or rum, and a great dm1 of drnnkenneee ie enomntered 
among the Indian labourers. 

On the morrow I began my lest day's journey in the saddle. The 
road left the pleessnt valley and wound up on to a high, oold platenu. 
Fourteen leagues lay between Jauja and my objective point, Omya, the 
terminoa of the famous Oroya railway, where I should take the train 
for Lima. It is a remarkable thing that the inhabitante of Jauja and 
of the numerous towns of the valley have been content to live through 
the many years eince that railway wee constmotad without making any 
attempt a t  a road for vehiclea which would give them oheap and oom- 
fortable communiaatione therewith. The existing trail ia simply 8 

track over the limestone atrate, where the wearied pack-traine stumble 
owmleaaly, in the eame condition almost an when the Andea were 
upraieed from cham However, thie ie now baing remedied by the 
oonatrnction of a branch railway h m  Oroya. 

The altitude of the latter place, where I arrived in the late after- 
noon, is 12,178 feet above ma-level, and the railway thenoe rises at  the 
summit of the Andes to the west to 15,642 feet, the highest in tbe 
world, and doubtleea the only existing inetanca where the traveller is 
carried from the limit of the perpetual wow-oap to aea-level in a few 
houre. Near Oroya great activity is being dieplayed npon the Cerro 
de Pasco mines, which are mid to be the largeat oopper depoaita in 
the world. 

The region which I t r a v e d  is but little known outside the county. 
It is embraced between the parallels of 11' and 14" 8. lat ,  and 7 7 O  10' 
to 74O 45' meridian0 west of Qreenwioh. It ia a region of great resourcee, 
and will undoubtedly be the ecene of an early development, for the 
dawn of an era of program is npon the old empire of the Incaa, awaken- 
ing i t  from ita years of stagnation, and giving it a plaoe among the 
progreeaive nat.ions of ita hemisphere. 

RECENT CHANGES IN THE COURSE OF THE LOWER 
EUPHRATES. 

In the various descriptions which have been written during the laet 
few yearn concerning the country which the so-called Baghdad or 
Pereian Qnlf railway ie to pass through, there hae been a eomewbat 
marked absenoe of information about the country south of Baghdad 
which must be travemed by the railway to its ultimate destination on 
the Pereian Gulf. The following notea, of a journey made down the 
lower Euphrates from Baghdad in September, 1903, may therefore not 
be altogether devoid of intereat. 
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Reoent events have transpired in that portion of Chaldeee between 
Maeaeyib and Samawa whioh, besides being of the gravest looal 
imporhoe, are of general intereat, throwing aa they do a oertain 
amount of light on the way in whioh large t r ao t~  of oountry, the scene 
of former aotivity and mltivation, oome to be abandoned, and are 
to-day buried many feet deep in the eend of the deaert. 

Sketch Yap 

E U P H R A T E S  RIVER 

H .  W .  CADOUX 

Few people who have read Mr. Ellaworth Huntington'~ etiming 
desoription of the upper Euphratee in ita headlong oonrae through the 
gorges below Harput, or who have watohed the powerful eweep of 
the middle Euphratee through the basalhapped hills that hem i t  in 
at Halebohe, would reoognb in the dry and sandy bed that now 
dmtohet~ from Mnaeeyib to Samewa, the original course followed by 
theae hiebrio wetere in their never-ending journey towards the 
m8. 

From Baghdad to Museeyib on the Euphrates, the road, whioh goes 
almoet due south, orosetm a flat and in summer very dusty plain, 
scrvred with the remains of many anoient irrigation oenale, a few 



FIG. 1.-RUPHBATES FLOWINQ BETWEEN BASALT-CAPPRD HILIE AT HALEBIYE 
(HALERCBF.), 30 YILEB NOBTE-WEST OF DEIR-EE-ZOBB, LOOKRiG NOBTH. 

of whioh are etill utilized during flood-time. I t  is otherwiee devoid 
of any speoial feature of geopaphioal interest. 

This main road from Baghdad to t.he pilgrim. ehrinea weat of the 
Euphrates croseea the river by the bridge of bosh at Muaseyib, 
hundreds of pilgrims passing over the river daily to Kerbela and 
Nejef. The river flows here in a broad plaoid stream 175 yarda or 
eo in width, with a maximum depth of 14 foet in the dry emson. 
Ita banks are from 8 to 14 feet in height, oompoaed of alluvial sand 
of varying degrees of finenese and with little or no ooheaion. This 
lack of ooheeion hee doubtlese had oonsiderable influenoe in bringing 
about ohangea in the lower parta of the river'e conrae. The current 
during the dry eeeeon ie about 1500 yards per hour, and this incream 
to quite 4 miles per hour during flood-time, when the rivor, swollen 
by the melting of the enows in the highlands of Turkey, r i m  to 
10 feet above the low-muon level. 

A detailed account of the way in which the watera of the Euphrates 
have abandoned their original bed below Mueseyib would be a long 
ono, involving a good deal of looal hietory. Briefly, the oeasee 
contributing to this unfortunate occnrrenoe may be divided into 
thorn of a natural origin and thoee directly attributable to the hand 
of man. 

The ohief natural cause baa been the gradual heightening of the 
bed and banks of the river above the level of the eurronnding country 



RECENT CHANGES IN THE COURSE OF THE LOWER EUPHRATES. 269 

by the silt aad aand brought down, especially in flood-time. From 
almost time immemorial the waters of the Euphrates have emaped 
during the flood seeson to the lower country west of the river, forming 
large marehee, amonget others the Bahr Nejef. According to the un- 
varying amount of nativen who have vbitod the Bahr Nejef in recent 
yeare, a great part of i t  haa dried up, and palm gardens are now planted 
in many pleoea where its waters held away. No doubt thie is due, in 
a meaaure, to better drainage by the Hindire canal, and alao by a 
diminution of flood water from the Euphrates. 

Thia formation of marehee in a direction roughly parallel to the 
rivere from whicn in flood-time they derive their watene, is a very 
notioeable feature in the oountry traversed by the lower Tigrie and 
Euphratee. Their existenae would aeem to indioate that tbe rivere 
in qneation have, in the mein, kept to their present bede for a time 
suBciently long to allow the depoeition of enough silt to raiee them 
appreoiably above the original plain through whioh they flowed. 

The fimt blow dealt a t  the lower Euphratee wee the opening of 
the Hindiye oanal, the entrance to whioh has been changed a good 
many timea, but always kept somewhere near Mueeeyib. Probably 
in ita origin only an irrigation canal, i t  had attained a breadth of 
85 yard8 twenty yeam ago, and to-day is some 200 yards broad in the 
m e  plaoe. Ite course being fairly etraight and running along the 

FIG. ~.-BBOK&N BABRAGE AT MOUTII OW HIXDIYP CANAL, 5 YlLPS BELOW 
YU88EYIB. TO THE LEFT, HINDIYIC; TO THE BIGHT, EVI'HBATEB, WOKINO 
IPOBTB WPBT. 
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FIG.  %-BED OP EUI'HUATC~ AT XAHNAWIE, BXLOW THE BABBAGIE, LOOlUNC1 WEST. 

ground west of, and roughly parallel to, the Euphratee, the ourrent of 
water is sufficient to not only keep the bed clear of eilt, but to deepen 
it in plaoee by soouring. 

In  order to eave the oountry lying along the lower Euphrates 
between M m y i b  and Samawa from the deetruotion which threatened 
it, the Turkieh Government had a barrage built eoroea the preeent 
mouth of the Hindiye oand 54 miles below Mneeeyib. Thie reieed 
the level of water in the Euphrates bed by 2 metres, cawing a third 
of tho total stream to pase elowly alohg the original bed, the remaining 
two-thirds finding their way down the Hindiye oanal and eventually 
joining the Euphrates near the town of Samawa. 

Amonget the c a m e  attributable to human agenoy, and leading 
to the preeent dieaetroue oondition of affaim, may k mentioned the 
irrigation methods adopted by the Arabs dwelling near the river from 
Hilla downwards. Notod for their lawleati oharaoter, they have 
effectually resisted all attempta on the part of the Turkieh Govern- 
ment to regulate the use of the river for agriodtural purposea Ry 
mean8 of large oanale, one of the moat noted being the llaggara canal 
below Hilla, the -4raba have for many yeare peat led away a very 
large proportion of the water to the low ground east of the Enphratee. 
Ueing a part of this water for their rioe and grain-fielde, they, with 
the improvidenoe which oharaoterizee their daily life, allow a vast 
amount to run away into the marahee. Thie laaening of water in 
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the river haa had the effect of incwaeing the depi t ion  of eilt in the 
river-bed. The Arabs on the Euphrates below Divaniye, unable to 
irrigate their fields with thii diminiehed stream of water, resort, during 
the monthe of June and July, to the building of 6~sukura," or dame, 
cwnoee the bed of the river. The aukura, which are compoed of 
banketa filled with clay, faced with the name material, and proteoted 
in parta with matting, are put down in nets of three. The first eukur 
hre a gap of about 8 feet, and the last down-stream three outlet, of 
about a foot each. Thii artibial slowing down of the current muet 
tend to inorease the eilting-up of the bed above the eukura. Another 
faotor not without importonce ie the g e a t  quantity of wind-borne 

FIG. &-BED 02 EUPEBATES AT ANANA, NEAB BABYLOH. WOBKMEH DEEPl4HIUG 
TkKM BED. LOOKIXQ W-T. 

uand depoeited in the river when ite traneporting power has been - - 

rednod-to a minimum. 
1'he final eoup de grdce wae dealt by the breaking of the barrage 

at Mnseeyib in July, 1903, the immediate m u l t  of which wan to leave 
the lower Euphratea river-bed dry for a dbtance of nearly 150 mileu, 
the whole volume of water pawing down the Hindiye oanal. Only 
during the few weeka of high flood doen a very limited amount of 
w a b r  find ita way down to Hilla and the villagee below, and i t  ia 
doubtful whether any would find ib way down ae far ae Samawa 

Suoh b the brief and Baa history of a treot of oountry where for 
atmtnriea stately palm treea waved their h d a  over the fertile waters 
flowing a t  their feet, a d  where ailing-oraft with their burdens of 
grain and date8 moved elowly down, praying that Allah would give 
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them favourable winds to oarry them without mishap to Beerah. A 
few more years under the conditions now obtaining, and the great 
Chaldaean plain will olaim its viotim. Of a onoe populous and oulti- 
vated area little will remain but a barren eteppe, dotted with hespe 
of eanddovered ruins, where the desert robber will prowl by day and 
the jackal by night. Suoh is one phaae of the river's influence in the 
hietory of man. 

Our route from the Musseyib barrage to Hilla, where we amved 
September 14, waa vioi labnawie and mainly along the dry bed of 
the Euphratee. At Anane, not far from Babylon, a large number 
of Arabs under Turkish oontrol were digging a ohannel about 20 inohea 
deep in the river-bed, with a view to expediting the arrivel of the 
water at Hilla aa soon ae the barrage w a ~  repaired.* The members 
of the German expedition carrying on exoevatione at  Babylon were 
taking their drinking-water from holea dug neer the river by their 
headquarters at Kweyrioh. 

Hilla presented a dismal appearan-, ita bridge of boats lying 
on the dry river-bed. Numerous holea were being dug in the deepeet 
part of the bed for supplying the inhabitante and mldiers with 
drinking-water, which wae found at  an average depth of 3 feet. 

Leaving IIilla, we travelled some 15 miles along the river-bed, 
paeeing by a number of palm groves and many villages, amonget 
others Dubla, Jerboa, and H e y g k  Saghir. From thb point the p a h  
oeaeed, and the banks generally aaaumed a less oultivated and pme- 
prone appearance for the next 10 miles, being latterly dotted with 
a large number of fortified hamleta standing 200 to 300 yude a@. 
I n  many pleoes large pooh of water left in the depreesione of the bed 
were slowly drying up under the intense heat of the sun. Some 
oontained fib, which were often lying dead in an advanced state of 
deoompoeition on the edges of the shallower pooh. At one large pool 
we oame on a soore or more of naked A r a b  with oon id  fishing- 
baskets, busily engaged, with muoh shouting and laughter, in trying 
to catoh the ibh which daahed about in the muddy water in their 
efforts to eeoepe. All along the way the univerd  ory that greeted 
ue wee "Ieh wakt yeji mai?" ("When is the water coming? "), and 
the women would often oome down the bmke and run after as with 
ever the Bame queetion on their lips. 

For the next 5 milea the river-banks, as well as the desert byond, 
presented a more deaolate appearanoe, many of the hamleta were 
deserted, and the fighting towera were beginning to ehow eigne of 
d a y .  We were told that these mud towera with loopholes for 

It ie hurdly necessary k, add that t h e  expectations regarding the repairing of 
tho bsrrago were not fulfilled. 
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fighting bad been brought into nee on thie part of the river only during 
the be t  few yeara The fortified hamleta of thie and the preoeding 
eeotion were mainly inhabited by Daggara cuod W k m a  Arabe, both 
of whom bear an unenviable reputation, the stopping and blaokmailing 
of loaded craft having been one of their favourite oooupatiom before 
navigation on the river oeaeed. 

At a dietanoe of about 30 milee by river from Hilla, we left the 
bed and rode southward aoroaa the deeert to a hamlet belonging to the 
village of Jodare, and bordering on the river-banh. We were mn- 
siderably impeded in our progrew by a severe dust-etorm, blowing 
from the south, and with some diffioulty found, amid the many deaerted 

FIG. 6.-DBSRRTED HAMLET AND FIGHTING TOWER OF JODARE 019 BANKS OF 
EUPHRATES, BETWEEN EILLA AND DIVANIYE, LOOKING BOUTE. 

hamleta, one whioh wee eurrounded by a hedge, and bore signe of being 
inhabited. The Arabs oooupying it ehowed considerable reluotanoe in 
reaponding to our call, but we were glad enough to eventually find 
shelter from the blinding duet-storm inaide the aquare-loopholed tower, 
where they ehut themeelvee up a t  night or in time of danger. The 
atate of the oonntry may be well judged from the faot that an Arab 
from another emall village, whoa servim we had temporarily enlietsd 
aa guide, ineieted on getting well away into the deeert before we oslled 
out the oocupanta of the hamlet where we intended pawing the night. 

The following day, September 17, we journeyed on to Divaniye, 
keeping mostly to the delwrt road, which touchee the river a t  pointe. 

No. I~I.~BPTEMBER, 1906. u 



The necrrer we approaohed Divaniye the more barren became the 
plain. The hamlets bordering the river were here and there oocupied, 
but moot of them memed entirely deserted, and we were glad a t  lost 
to oatoh sight of the palm grovee of Divaniye through the dusty 
atmosphere. 

The river-bed in this part has an average breadth of 90 to 95 yards, 
with banh between 13 to 16 feet high. The deepeet part of the bed 
is almost invariably within 10 feet of the steep bank on the outaide 
uurves. Muoh tamarisk waa growing on the inside ourvee. Diveniye 
looked even mom forlorn than Hill., and the bridge of bode, which 
in ordinary timee gmve i t  an appranoe of importanoe, waa lying 
ignominiously on the eand of the river-bed. From Divaniye to Samawa 
we followed the demrt road for about 20 milee, to a mall village on the 
river-bank, taking ita name from the shrine of Imam Ham* whioh 
stands in the demrt about a mile to the west of the river. The oountry . 
trav& between Divaniye a d  Imam Ham- waa h n  and d y ,  
the only vegetation viaible being oamel thorn, and a smell deeert plant 
with fleshy stems and leaves oalled by the Arabe " arid," and eaten by 
oamels when nothing else ia available. The hamlets dong the rivefe 
edge, where we touohed it, were nearly all abandoned, the inhabitante 
in mmt oseee having trekked westwarda towards the Hindiye, in order 
to find wnter for their oattle. 

The desert just north of Imam Ham- wae the nearest approaoh to 
the oonv8ntional deeert that we had eeen anywhere. Its surfaim, 
fnrrowed by the strong aontherly wind that had been blowing for some 
time, was oovered with miniature eanddnnw, and depioted a deeolation 
that oould h o s t  be felt. Near the village of Imam Hamza the depoei 
tion of wind-borne a n d  in the river-bed waa very marked, heape of i t  
between 18 to 3G inohes in depth lying against the banh. It seemed, 
indeed, ae if nature had turned her back on th ia unhappy river. 

Below Imam Hamza the river-bed m m w s  down in some plscee to 
to 60 yards, with banks over 18 feet in height. A further 14 milea 

by road, akirting the fiver, brought ua to the small village of Abu 
Jowerir, where we p a d  a miserable night on the top of a mud parapet, 
tormented by eandfliea, whioh were more vigorom and aggreeaive here 
than in any plaoe we h d  yet men. The degert muth of Abu Jowarir 
t o w d  Bamawa loses ite desolate crppearanoe, end around the fortified 
vilhge of Hheikh Tweyni we rode through some pieow of excellent 
y turege.  The ground WM netted with both new and old imgetion 
anale. Below the village of Sheikh Tweyni we aaw deri growing, 
the firet we had eeen sinoe leaving Mueaeyib. and the broad expanee 
oovered with ita green leaves wrre a pleasant oontraat to the barren 
oonntry we had travereed on the previone day. 

Bemaws ham the appeeranca of a proepenms Arab town. It hae 
a large bazaar, and is v%ted by many Arabe from Nejd. Aooording 
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to the maw Samawa etande on the Shatti-Ateehan, or lower end of 
the Hindiye canal, some 5 or 6 milea before ita junotion with the 
Euphrah.  To-day, however, the whole of the Enphratee water, in- 
oluding that whioh wae until this year carried down in the original bed 
of the Euphratee, paeeea Samawa, the junotion of the lower end of 
the Hindiye with the Enphratee being above Samawa. We were 
unable to viait the aotual junotion, but oareful inquiry of a number cif 
men who frequented the river revealed the faot that boats formerly 
amending the river for Divauiye and Hilla permed up the Hindiye 
above Samawa, and entered the old Euphrates bed Bome two houra' 
journey (5 or 6 milee) above the laet-named town. This paeeege from 

AO.  6.-BED OF BUPHRATRR NEAR IMAM HAMZA, SHO\VIHO TWO MONTHR' DRPORITIOH 
OF WIND-DRIVEN BAND AGAINST TIIE STEJSP BANK, LOOKING NORTH-WEST. 

the Euphrates to the Hindiye a n a l  above Samawa would eeem to 
have been formed ainoe Colonel Cheeney's expedition, although i t  may 
have exietecl then in the shape of an irrigation canal. 

Our voyage from Samawa to Naariye by boat was a pleaeant relief 
after the dust and extreme heat of the journey from Mueeeyib. Below 
Samawa, the Euphrates flows in a broad turbid atream with a breadth 
varying from 60 to 120 yards, between banks of alluvium 7 to 14 feet 
in  height. Lower down towarda Naeriye i t  broaden8 oonsiderably, 
being about 300 yards aoroee in front of that town. On our way down 
we pawed exteneive fields of dari near the river. Beyond them the 
dmert and i b  ~ ~ m b '  vegetation held unbroken sway. Large herde of 

u 2 
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camels would oome down occaeionally to the river to drink, sometimee 
as many aa a hundred animals at  a time, the property of the powerful 
tribe of Montefig Arabs, who ooanpy the country aouth of the Eupbreb  
here, but also paetnre their flocks across the river. 

Nauriye is destined to become an important town if the Baghdad 
railway ettension to the Persian gulf ie ever conatmoted along the 
warm originally planned, i.e. crossing the river a t  Mneseyib, p d n g  
Kerbela and Nejef, along the right bank of the Hindiye to Samawa, 
and the right bank of the Euphrates to Korna Ita poeition a t  the 
lower end of the Shatt-el-Qharraf makes i t  the natural oentre for com- 
munication with the country lying between the Tigris and Euphrstas, 
and i t  ie, in addition, in the middle of a rich grain-producing 
country. 

The Shatt-el-Gharraf (formerly marked on the. m a p  aa Shatt-el- 
Hai and Rhatt-el-Amara, both names being now unknown- locally, and 
never nsed) aeems to have been originally a hnge irrigation canal, 
which the spring floods from the Tigris have eroded, till in pleoes along 
ita couree it averages over 75 yards in breadth, with banks of alluvial 
a n d  up to 18 feet in height. Commencing from the Tigris river 
opposite Kut, i t  rune southwards, paeeing the towne of Hai, J h t -  
sikker (corruption of Kalaat-ee-sikker), and Shatra, dividing before 
i t  reaohes the Euphrates into several ohannels, the principal one being 
near Nasriye. I t  is navigable along ita whole length when the Tigris 
is in flood, and native oraft pass up and down for a epaae of about four 
month during the year. 

On our return journey from Naariye, we rode along the Shatt-el- 
Gharraf to Knt, and thenoe along the Tigris to Baghdad. Tbe 
oountry between Nesriye and Hai aeems fairly prosperous, and there 
are many patahes of cultivated ground along the e d p  of the Shatt el 
Gharraf. We saw here for the first time the use of long pol- with a 
weight attached to one end, and supported on a pivot, used as in Egypt 
for drawing up water from the river by means of the bucket attached, 
The method nsed all along the Euphrates aouth of Mueseyib is the 

ohemd," or "kyart." This wneiats of a aapacious leather bucket 
suspended over a bricked-in well, built in the river-bank, and having 
an inlet towards the river. The bucket is lowered into the well, and 
3rawn out by 8 aouple of oxen, to whose yoke the rope is attaahed, and 
who walk down an inclined plane dug in the ground 00 as to incresse 
their pulling power. 

From Hut to Baghdad the country away from the banlia of the 
river Tigris is desert., dotted here and there with tapes and mounds, 
and furrowed with the remains of irrigation canals. There ia the 
usual sparse vegetation, mainly camel thorn, end a species of dwarf 
mimoea, oalled l1 shokk ; " but thew is little that is beautiful in the 
desert in Bummer, except when the dull red gldw which heralds the 
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appromoh of sunrise grow8 brighter, and, touohing everything with 
shafts of pink and golden light, makee fur a few brief minutee a 
glorioua picture out of the send and earth of the wildernem. 

GEOGRAPHICAL WORK OF THE GEOLOGICAL SURVEY OF 
CANADA, 1900-1 905. 

By A. P. LOW. Direotor of the Geological Survey of Canada. 

SHOI:T bummaries of the geographical work of the Geological Si~rvey 
of Canada were published annually in the Geographical J o a n d  until 
the time of the death of Dr. G. M. Dawwn, the late Director of the 
Snrvey. The p r ~ n t  article in intended luc a oo~~tinuation of tho& 
summafia, and giv- oonoisely the geographical work aooompliehed by 
the staff of the h l q g i c a l  Survey of Canada during the year6 of the 
present century. 

The work of the earvey may be divided into exploratory surveye 
of the more inaooeaeible northern portions of Canada, and the more 
detailed work neoeasery for the production of regional aheet map. 
Theee latter are ~roduced either in the flat in the eastern provinw, 
o r  with oontoure in the mountainous portions of the webt. The surveye 
for the produotion of aheet mape are confined to the more aooeefdble 
portione of the Dominion, in or close to civilization where exploratory 
work has already been done; in ooneequenoe, no attention is here 
given to the geographical results of thin part of the work beyond an 
enumeration of the number of sheet mapa published during the time 
under oonsideration. The aocount of the exploratory surveys, for 
oonvenienoe, is given in ordor from w a t  to east, etarting with Yukon 
iarritory and-extending to H u b  bay and the Arotio islands of the 
east. 

Exploratory BUrVeyII of the Yukon river and of eereral of its large 
tributaries were made by Dawaon, MoConnell, and MoEvoy in the later 
years of the laat century, and in oontinuation of these IoConnell, in 
1900, examined the Stewart river, a large eaetern branch, from its 
mouth to Fraaer falle, 200 milee upetream. The anrvey of the upper 
water of thie river wae oompleted by Keele in 1905, and a survey from 
ite headwatere moss  to and down the Peele river, a large western 
tributary of the Maokenzie river, was made the same year by Camaell. 
A number of the smaller tributaries of the Yukon have alao been 
explored, and similar work haa been carried on near the Alaskan 
boundary to the westward of the Yukon. As a result of these 

a fair idea of the geography and geology of Yukon territory 
hm been obtained aa far north aa the Poroupine branch, which h d e  
within a few milea of the lower part of the BLaokenzie river, and there 
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remains only a comparatively small area between the mouth of the 
Mackenrie and northern Alpeka at  present unexplored. 

The geographid work in Britinh Columbia hw been of a more 
detailed oharaoter, and has reeulted in the production of eeved  top. 
graph id  sheets in the more important mining dietricte of that province. 
These surveys have been under the charge of Brook, Boyd, Leach, 
MoEvoy, and Gwillam, and the sheet maps oover portions of Atlin 
dietriot in the northern part of the provinoe, with Wed Kootenry, 
Boundary Creek, Greenwood, Lardmu, and Boesland dietrich to the 
south of the main line of the Canedinn Peoifio railway: eleo the im- 
portant Crow's Nest ooalfielde and other ooal are- of the province. 
Examinatione have a h  been made of restrioted areas of portions of 
Vancouver and Queen Charlotte islands. 

The exploratory trip of J. M. Bell and Camaell to the eastward of 
Great Beer lake haa been the only one undertaken in Maokenzie d i e  
triot during the period under review. Thie exploration has been the 
eubjeot of a paper already publiehed in the Geographical Journal. 

In  the northern parte of Alberta and Seekatohewan, explonrtoy 
work waa carried on by Camsell and J. M. Macmn, the former, in 
1902, exploring the oountry west of Fort Smith on the Slave river, and 
extending northward from the Athabaeka river to Great Slave lmke; 
the latter, in 1903, examined the plateau country bordering the Peace 
river eest of the Booky mountains 

The exploratory surveys of MoInnes, Dowling, O'Sullivan, and 
A. W. Q. Wilson in Keewatin district have afforded much information 
ooncerning the wnntry lying to the west of James bay, and indudea 
the survey of the west shore of Hudson bay from Moose river to Cape 
Henrietta Maria, and from the mouth of the Winiek river to York 
Factory. These explorations also oover the wuntry drained by the 
Severn, Winiak, Trout, Ekwan, Attewapiekat and Albany rivers, all 
draining into Hudeon bay. 

In northern Ontario and the western part of northern Quebeo, the 
work of W. J. Wilson, O'Sullivan, MoInnes, Parka, and Low haa oom- 
pleted the surveys of many of the branches of the Albany, Mooee, and 
Nottaway rivers, which empty into the southern part of Jamee bay. 

The Neptune expedition to Hudson bay and the Amtio islands, 
although primarily intended for politioal purposes, aooomplished con- 
siderable geographical work. T h b  included aetronomioally oheoked 
traok surveys of the north-weet ooaat of Hudson bay, from the mouth 
of Chesterfield inlet to the head of Wager inlet; the western coast of 
the southern half of Southampton island and the e a t  shore of Ungave 
bay, from Cape Chidley to within a few milea of the mouth of George 
river. These surveys were made either with the ahip's boata or with 
dog-sleds. Surveys were made from the ship of Fisher strait, 
between Southampton and Coatu ielands, the east aide of Suuthnmpton 
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ialand as far north ee Seahoree point, the south ooeet of Hudson etrait 
between Cape Woletenholme and Donglee harbour, thun cloaing the 
gap in previous aurveya. Along the north aide of Beliebury island 
sounding8 of over 230 fathome were made, showing the deepeat water 
in Hudaon strait. Tom island, in the north-west part of Hudson bay, 
and Griper shoal in Hudaon strait, were found to be non-existent. To 
the north surveys were made in Cumberland gulf, Baffin bay, and 
Lanorrster eound whenever the coast wes men, and theee malted in 
a number of correotione to the charta. Considerable attention was 
paid to the movement of ice and to the ourrenta, whioh will be of 
value io the future navigation of Hudaon bay. 

The above briefly covers the purely exploratory work of the Geo- 
logical Survey, but its geographid work inoludea the syatematio 
mapping of the more accessible portions of Canada, and, ee will be 
eeen from the aacompanying list, thie work hee been carried on oon- 
tinuonsly in tbe older provinoes, resulting in  the preparation and 
publication of eheet mapa on acalee from a mile to an inoh upwarde, of 
portions of Nova Sootia, New Bmnawick, Quebec, Ontario, and Britieh 
Colombia. 

Ceuerslmap ... 
Yukon . . . . . .  
British Columbia ... 
North-West Territories 
Onbrio . . . . . .  
Q n e h  . . . . . .  
Hudeon bay . . . . . .  
Amtic . . . . . .  
New Bmnswick ... 
Novaf3ootia. . . . . .  

The present rapid increase in the mining development of Canada 
ie putting a heavy etrain upon the st& of the Geologid Survey, and, 
in consequence, few of its members oan be allotted to exploratory work 
in  fielda distant from civilization; so that, for the present eeaeon, no 
purely exploratory work is being undertaken, nor can i t  be until there 
is an inoreaae in the present staff. 



THE RESULTS OF THE FOUBEAU-LAMY MISSION-* 

T m  w a n d  and third parts of this work have now been completed (the 6rst part 
having appeared in 1902), and form two large .nd beautifully illustrated volnmer, 
full of the moat valuable data for the geographer. M. Foiueau conhea h i d  to 
giving a very exact account of the obeervation~geographioP1, geological, d 
biological-made by the members of the miseion, and does not attempt to formnlds 
any generr3iutiom grounded thereon. Nor does he draw any deh i to  eonclnsion~, 
which he feels would atill be premature without further investigation, on any of 
the geographical problems of the &ham; at  the sune time hia obwrvatiolu will go 
kr towntds enabling others to arrive a t  aome solution of thew problems. 

Setting out from Wargls, the mission had to cross fimt the great " dune" area 
of the "Grand Erg," the maan of which is exceedingly difficult to traverse owing 
to its compact form and the absence of m y  passee cutting right through its four 
main pardel  ridges (the highest pointa reaoh 1000 feet and more). ~~y 
striking in t h ~  region of a purely wind-formed relief, though M. Foureau feel8 it 
must imprese the traveller in any part of the Sahara, in the evidence of the im- 
menee power of air-currents both M erosive agenta and agenta of conetruction ; he 
therefore devotes some space to a wnmderation of the formation and character of 
the donee. He finds that they are not moving, having been built up over a rocky 
b.se which holds them f ~ t ,  but they are. continuously growing and covering a 
larger ares. That the growth is slow is due b constant changes in the d i i t i o n  of 
the wind, by which the amount of deposition is limited. Under thwe changing 
curntnts, duo, the superficial forme of the aandhille are continually altering, the 
crest-line taking ditrerent nhapea, though ite general d i i t i o n  is constant. Xew 
dnnea are in pmcem of formation, and small hills may be seen cutting right uroar 
an ancient track which can be clearly traced on either side of them. The nand 
has a large admixture of quartz with a calcareous cement; these are the chid 
destructive elements in the windsarried msterial, and, M they are not lifted much 
abclve the ground, the pertest amount of " grinding" work ia done nesr the bPse 
of the hrigbtq producing the frequent swep elopes. Beyond the southern foot of 
the dune region ~ h n  rockv platesu of the Hammada of Tinghert rises in a gentle 
slope, dropping about 250 feat in a stesp m r p m e n t  to the south-west, below whmh 
lien the Wad Ohsnet (or Jua), joining the great Wad Ighprghar to the westward- 
the one eary route across the Tinghert plateau. This platean is oriented muth- 
west and north-eant, M is the Grand Erg a d  the other m ~ n  feature-lines of the 
Sahara, and is mainly cornposed of rocks of the Upper Cretaceous aeries, the esorrp 
ment being dolomite. A smaller region of sandhills (Erg d11aeswan) eeparrta 
this from the next plateau of Taesili. These dunes rest, in the northern pmt, on a 
platform of calcareous sandstone, very friable, and in the muth on a ferruginona 
mndstone of Devonian age, while in tlre central area a belt of Carboniferous 
rocks, about 625 miles long, extends in a north-west to mnth-esetarly direction, 
outcropping at  various pointe along this line. The massif of Tnesili stretches 
from Amgid on the banks of lgtarghar ss far M Ohat, and has an orientation 
approaching north and south, with two aucce~ive linen of escarpment to the east. 
I t  is c d  only by a few goattracks, and is far from being easy to traveree. 

Fonrc~u, F., ' Documents scientiiquea de la Miesion hharirnne ' (Publication de la 
BOcie'te de Qdographie). 3 duma ond 1 ba& of map. Paris: Mawon & Cie. 1905. 
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The Devonian sandatone of which i t  in compoaed h.s been carved into rugged and 
fantrstic shapes ; a m.es of turretted heights and shup pakn reachiog P800 feet, 
and forming an imprewive s p h c l e .  b u t h  of Tnesili the igneoun region of the 
Central Sahara ws in the lava and W t i c  plateaux of Adrar and Anahec the 
former with h i  of mudstone and dialme, and the latter strewn with d&r& and 
mamelons of granite, quartz, mica-schist, and g n e k  

bf. Foureru's investigations have shown him that the divide between the 
A t h t i c  and Mediterranean drainage is along this platan of Adru, coneiderably 
further south than h~ hitherto been supposed, and thua the Wad Afam and other 
valleys south of the T d l i  eeorrrpment drain to the north instead of to the 
m t h .  From Anahef eouthwarda to the mountains of Air stretch- the great 
desolate plain of Tiniri, almost entirely covered with blocks of granite, craned by 
some low rounded granite hillq and destitute of all vegetation. Air is a some- 
what confused maw of chains, with a varying orientation, largely w m p d  of 
granite and gneiss, the average height of the plateau being about 2000 feet, the 
crests of the main mngen 1500 feet above that level, and the chief peaks M much 
am 5800 feet, their sharp outlines showing evidence of grerrt erosion. 

The question of the drainage of Air ie not yet completely worked out. Are its 
wadis all afflnentn of Tafas~seeet, the great artery of the Atlantic syetem? M. 
Fonreau doen not think thie likely, but renerves opinion till further investigation 
baa been made. I t  is always extremely diflicult to trace out the courses of the 
rivemi after they leave the mountains and open out on the plains, and this is 
capecially eo in AIr, and the present mission did not pursue theee thalwss far 
enough to dccide their ultimate deatinntion. With regard to the upper course of 
the  great Wadi Tafaee~eeet, M. Foureau confirms, with a few minor exceptions, the 
opinion of Duveyrier-the 6re.t to map thie region in any detail-+ to the p i t i o n  
of the three luge branches which j i n  s t  Asniu, taking thence a d i i t i o n  aou~h- 
mouth-went. Having wllected the dninage of the eouthern Sahara, i t  is presum- 
able that this river, under the name of T a m a n g h e t ,  paeses west, north of Sokoto 
t o  the Niger. But, again, thin interesting and important problem remains to be 
mlved. After the f l d  caused by the infrequent a t o m  of the Sahara, which 
occur every four or six yeam, pools of water are left standing for longer or shorter 
periods, according to the nature of Lhe soil in the beds. The people of the countrp 
report that the water remains nometimes for over a year, and that the supply 
underground in these depressions is practically perennial, existing for three pears 
after a floocl. But, M M. Foureau eayq theae people ere " les roie de 1'empha.w "! 

The plateau of Tagama and Damergu, which terminate the plain of Agades 
south of Air, are flat unintereeting levele of mndstone with clay belta, the clay 
being covered in parts of Dsmergu with latarita Such relief aa doee exiat wnaista 
of low lines of hills of granite and quartzite, M those which surround the town of 
Zinder. There is little mom diveroity in the country p i n g  from here to Chad, 
t h e  only rock exposed amongst the sand being laterite. Nearing the lake, the 
monotony in broken by the two or three linen of woody hills which snrround ita 
mugin beyond the reed belt, and mark the onbide limit of high water-level. M. 
Fourean dow not consider that the fluctuations in the level of the lake are very. 
great, and esrimatea the extreme difference ns 4 feet, while in many years C h d  
dose not reach ib highest liood-level, and he has no doubt that, like the other 
great Inkem of the world, it  is peeing through a period of retrogression owing to a 
diminution in the general volume of rainfall. He finds no evidence to support the 
theory advanced by h'achtigal tbat Chad is shifting towrvds the north and west; 
i n  fact, M. Fonreau travelled round the lake with the map made by Barth fifty 
y e u e  ago in his hand, and found every curve and bend of the rhore-line exactly M 



then delineated. Further, the little Eshing villages on the weakam h n k  are. the 
same distance from the water M i n d i t e d  by the latter traveller, and have oacupied 
the same position from the times of the earliest European explorers The antern 
shorea of Lake Chad are, as M. Fourau observed, higher than thorn on the weet 
by 40 feet or ao, indicating that the general s l o p  of the plateau in from east to 
west, and if, an he in fully convinced, this hrs always been so, the stream of the 
now dry Bahr-el-Qhd must ham dmined into, not out of, the lake. On thin 
dieputad queetion, therefore, M. Foureau again joim issue with Naohtigd, who 
held, on the contrary, that the original drainage of the oountry WM northwarde, 
but a rapid rising of the land in ita northern part had changed the direction--. 
contention rather subversive of hi other theory of the advance of Chad to the 
north ! 

The course of the upper Shari is not yet fully establinhed. M. Foureau's 
o h a t i o n s  lead him to pgm with thoee who consider the Bahr Sara the true 
headwatern of that river, and not the Gribingi or Bamingi, for, though the latter 
flow in the same direction aa the Shari after the confluence, the former in about 
60 miles longer, and, coming from a region of heavier rainfall than, for example, 
the steppee, which the Bamingi traverees, bring down a greater volume of water. 
The banb of the Shari and Gribingi are. ssndy, with herd clay or laterite inter- 
bedded, d l y  h o h n t a l ,  but sometimes tilted till the latter rock ie expolled at 
the surface, a fact that may be noticed a t  on- by the aheenoe of vegetation due 
to the lack of d. The clays are formed by the dsoomposition of the underlying 
granite, and a series of low granite hilla approach the river--, while the sune 
rook causes frequent rapids in the stream. 

I t  will be seen that d imenta ry  rocks play but a s d  part in that region of 
the S t b r a  traversed by the Foureau-Lsmy miseion. They are d m w t  d u d  
to siliceoue qndetones of two typaa One of Devonian .gq found in the north in 
Teesili, with a great quantity of quartr; and very metalliferow, and the other of 
uncertain age and more homogeneous in cornpollition, found in Tagama uu i  
Damergu, Crystalline r o c b  cover the greater part of the country from T.esi1i to 
Chad, and theee belong to many t y p q  from the most acid (mica-eohista, etc.) to 
the h i c  (sneise, hornblende, etc.). 

We find in these "documents" some interesting h o b  about the distribution 
of vegetrtion in the Sahara. In  the sandy deeert the amount of plant-life in 
greatest on the elopes of the dunes exposed to the east, while the deneity of 
vegetation is in invem ratio to the number of valleys and depreerions. Unbroken 
compact dunes are well clothed with acrub on their lower slopes; but unong the 
more broken sandhille, where the depressions Mvve to drain off the moisture, the 
vegetation ia only in patches. I t  is interesting to note that, though M a d o  
the higher parts of the dunes are bare, there is a small region in the north of 

Ieaawan where they are covered with vegetation to their summib. On the 
rocky plateau the scanty growth is confined to the river-coureeq and i t  in not 
till the plain of Agades, south of Mr, ia reached that trees begin to be generally 
distribnted over the country. The vegetation in Alr is indeed richer and taller 
than in Tinghert or Taseili, owing to the amount of mil brought down by the 
rivera, which covers the thalweg " and preserves some underground water. The 
A& arabicu sppesrs here for the first time, and is the best and largest of 
the various gum-treea of ATr. But i t  is when g e n d  cultivation becomes pomibls 
that the wene really changw, and the trne deeert appearance in lwt. This i. in 



Damsrgu, which not only suppliw its own comparatively denae ppnlation, but 
is alao the grruury of Air, and even sends grain to Ghat. Millet and sorghum are 
cdtivstsd over a large portion of the mrrfaoe, snd where pool6 of water ooour 
cotton is planted. The above two areala form the chief crops in Bornu also, and 
though a litLle wheat and barley is grown, it is not importmt. Date palme are 
cultivated in the more favourable spots, and round Zinder yield two crop s year. 
Near Chad the h o k b ,  whioh bsaoma important on the gnwt aavanaa of the Bhui 
plateau, h t  sppeus, though here only a dwarf species. 

L ~ H A B L T A ~  
M. Fonreau gives a minute account of all he has o k v e d  and gathered with 

regard to the pople of the Gaham, but his remarks are, M he aayq more of the 
nature of detached notee than a connected story. I t  h dificult, therefore, to eingle 
out any particular points in thew, intereating deecriptiona, but they illustrate 
clearly the fact tbat, though a oarbin difficnlty of living will induce energy and 
enterprim, and have a benoEciol effect on character, there h a line beyond which 
the struggle for existence h too hard to allow any muoh development. This is the 
conditions of the Tnaregs of the n o r t h 4  lire of miaery and frequent and always 
possible storvation; a t  the beet a diet of milk and suoh gramm as exist in the 
sand, ae well an s state of conatant "offence and defence M regsrde other group 
of people. But in Air the richer vegetation, allowing the keeping of cows and 
some horaea (M well as gonta and camels), and the pasribiity of a small amount 
of cultivation, added to the nBOCneaa of the grain muket of Damergu, make life 
a better thing, snd them is eome definite organization. A regular " trauahn- 
msnce" t aka  place between Alr snd Damergu, which takes on nomething of 
commercial character. The Tnarege move muth from Kir for the dry seeeon 
in June and July, taking with them the sslt from B i  which tbey have collected 
for the purpoee, for diitribution in the Sudan, and bringing baok on their retnrn 
for the wet aenmn to Air in November, the what, rice, and other commodities of 
the south. 

Reviewing the poaibiiitier of development in the Sahara, M. Foueau gives 
a decided opinion that very little more can be done, even in the south, in the way 
of agriculture. The yield of the orope could doubtleas be inoreawd in Damergon, 
but millet a d  sorghum am the only graiw tbat can be grown, and thew will not 
beer long transportstion, and therefore s aurplui production beyond the needs 
of the inhabitants would be of no use. But in the development of ita mineral 
potentialitiee may lie a rich future for the deaert, and M. Founwu considers it 
quite worth while for Franoe to undertake the work of systematic prompting. 

REVIEWS. 
ASIA. 

THE MALAY PENINBULA. 

' Die M t i i m m e  der Malayinchen Halbineel.' Yon Dr. Budolf Martin. Jcnr : 
Q. Fiwher. 1905. 

T ~ l s  monumental work marke, or perhapa one should say makes, an e p h  in the 
study of the subject to which it is devoted. What has hitherto been written about 
the wild tribes of the Malay Peninsula amounte, indeed, to a considerable bulk ; but 
m a t  of it lies scattered through the back numbera of various periodical p n b l i d o ~  



and in casual noti- contained in books of travel, and the like, so that it  is not 
easily accessible. Here we have the k t  attempt ever made to put together in 
monograph form an adequate account of thw races, baaed partly on a critkd 
survey of the older authorities, partly on the writer's own observntione made during 
a journey specially undertaken fbr that purpoee. 

The point of view is in the main anthropological, d a large part of the work 
consista of a detailed aualysis and camparison of measurements made upon the 
bodies of reprmutative individuals and the.rather limited number of eLulla and 
skeletons available. But this is by no means all; the technically anthropological 
part is preceded by a section dealing briefly with the geo,gaphy, geology, clima- 
tology, flora, huna, prehistoric rellmins, and KitGric development of the peninsula 
(this last being traced in outliiie from the earliest timee to the preeent day). l'he 
progress of exploration and research in relation to these tribes ie then reviewed in 
detail, the various names under which they have been known are discussed, and 
the geographical distribution of the tribes is explained. Though here and there 
subject to correction in matters of secondary importance, this part of the work has 
been very well done, and displays exceptional mastery of 4he subject. I t  has 
evidently involved a vast amount of research, for the authorities referred to are 
very numerous, aud ofkn of a very special and out-of-the-way character. 

The third section of the book deals, under the name of " Ergologic,'' with the 
mode of life of these aborigines. Their dwellings, clothing and ornaments, food- 
supply, methods of hunting, tools and utensils, decorative art, axial organization, 
habits and custorns, religious beliefs and superstitions receive detailed and critical 
treatment. There is also a short chapter on their languages. Particularly good is 
the account of their decorative art, a aubj~ct which hsu hitherto been much mis- 
understood. A previous explorer, misled appreutly by  hi^ own preconceptions 
and hin inadequate knowledge of the veruacular, had evolved a most elaborate 
synlbolic explanation of the designs with which these simple savages decorate their 
various utensils; the author of the work now under review does good service in 
showing the baselenanem of the whole theory. The fact is that these tribe8 are 
amongst the mont primitive specimens of the human race. Living as they do in 
a country of thick and aln~ost impenetrable forests (a circumstance to which, without 
doubt, they owe their survival, in spite of the stronger mces that surround them), 
they are still, for the most part, in what may be called the Bamboo Age. M a t  of 
their utensils are made (and very ingeniously made) from this and other trees. 
Such pottery and metal toola as they possess have been acquired by barter from 
surrounding rnces of higher development, and, although neoliLhic tools have been 
found in the peninsula in considerable numbers, it is very doubtful whether they 
were made or even used by the ancestorn of these wild t r i k  'l'heir whole social 
organization and mode of life testify to their simplicity of character-a simplicity 
which is accompanied by honeaty, gentleness, and a high standard of morality in 
general, that have called forth the sympathetic commenta of every Empean 
traveller who has come into contact with them. 

The work closes with a chapter summarizing the conclusions at  which the 
author arrives. Briefly, there are three distinct typee among the aborigineg here 
dealt with. In  the north of the peninsula the woolly-haired Negritos, in the south 
a stmight-haired type representing a primitive Malayan rsce, and, most important 
of all, in the centre a wavy-haired race bearing a considerable resemblance to the 
Veddns of Cqlon, the Toilas of Celebes, and a number of more or less uncivilid 
tribes in Central and Eastern Indo-China. In moat of the extensive literature 
relating to the subject, these types have hitherto been hoplesaly jumbled up 
tugether; eveu the mont recent w o r k  e.g. Bunandale and B o b i n ' s  '~~ 
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Malayensea' (not to mention populnr works such ae TJiving Races of Mankincl'), 
fail to dietinguish the wavy-haired typo from the other two, or treat it  IM n crosn 
between the Negrito and aome other race. I t  is the peculinr merit of the present 
work tbat it  definitely establishes the independent exi&ence of this type, and 
foreshadows t.he probnbifity that it  may eventd ly  be linked up with other die- 
peraed fragments of a similar type in Indii and Ceylon, Indo-China, and the Eastern 
Archipel.ago. 

There are still plenty of knotty pintn left to unravel. How is it, for inahnce, 
that the Negritoa nnd tlie wavy-haired Snkd (or %nd, 3s the author prefers to call 
them), though distinct mom inhabiting different but adjoining districts, nerertl~elcns 
spenk dialecb of a common tongue, and one tbat has ita nearest nlliea right in tile 
heart of Southern Indo-China? The nuthor does not profma to deal witli the 
linguistic problems which these t r ib  present, and aome of his " ergological " con- 
clueions may require to be reconsidered ;n the light of the linguistic evidence. For 
instance, his rontention that the primitive sgricultnre prnctiwd by mme of t h m  
tribes has been borrowed from their Mnlny neighhoura, cannot b reconciled with 
the fact thnt some of the words relnting thereto am of lindoubtedly Indo-Chinese 
affinity. 

The book contains a very full bibliography, nnd, though i t  has no index, the 
want of one is to mme extent made good by a very detailed tnble of contents. The 
illustrationq nearly a11 from the nuthor's own phohotographs, are numerous nnd of 
really superlative excellence; nnd altugether the book is a fimt-rate piece of work. 

C. 0. R L A Q D ~ .  

AUSTRALASIA. 

The Deod IIeart of Australia.' A journey around Lake Eyre in the mmmer of 
1901-1902, with mme a m n u t  of the I ~ k e  Eym baain aud tlie flowing wells of 
Central Anetmlia By J. W. Gregov, r.&s., D.w.. Profeeaor of Geology ill tho 
Univernity of Gleegow. Wifh Map and IZfudmtw~u. London: John Murray. 
1906. 

A new book by the author of the #Great Rift Valley' will be o p n d  wit11 
pleasurable expectation ns certain to be interesting and suggentive. Pmf. Gregory's 
present vdume is nn m u n t  of n recent expedition in a region far from his previous 
nuccensful explorations in East Africrr. I t  deals witli a journey, cond~ictcd with 
rhnrnctcristic ardour, into Centrnl Austrdir to the region round Lake Eyre, during 
the  hot wason of 1901-02-0 very difficult pr icd of the year for explorntion, but 
tlie only one the membew had free from University engngements. The expedition 
wa underhken in company with Mr. Graymn, ~ r o f . - ~ r e ~ o r y ' s  ansisti~jt, nnd 
several students of geology of Melbourne University (in wliirh at that time the 
author held the chair of Geology), in the h o p  that it wo111d he the fimt of a wries 
for the study of South-Eastern Australia. We may trust that, nlthougli Dr. Gregory 
ha8 been translated to the University of Glnsgow, the projrrtrd expeclitions may 
not be diecontinued, but that his sucre~ors  mny fronl time to time have to present 
us with IU s u c c ~ f u l  a record of work nn is the book now under notire. 

I t  \vaa the nnrration of the native legend of the Kdimnknrn, told to our im- 
prensionnble author by Dr. IIowitt, the distinpished Australian anthropnlogist., thnt 
fired him spirit and waa the direct cnuse of the expedition. These Kdimnknra 
were strange monxkrn which onm on a time lived on the roof of vegetation I I ~  

holding the sky which then corered Central A~~strdia .  The sweet went of the 
earth and its pstures n-onld often t e ~ n l ~ t  then1 down from tlieir howery home, till 
on an evil day it befell that their retreat w,w cut off by tlie destruction of the 



mighty pillared gum tnws of the sky, when "they were o b l i i  to rosm on errrth 
and wallow in the marshes of Lake Eyre till they died, and to this day their bones 
lie where they fell "-to prove the truth of the legend. 1x0 objects of the expe- 
dition to Lake Eyre were, therefore, to secore a collection of the foseil K a d i m b  
in that area; to determine with greater precision the age a t  which these giant 
marsupials lived there; to gain further information ae to the geological hietoy of 
Central Australia, and to see what light geology could throw on the legends and 
original home of the aborigines 

Following an introductory chapter, Part ii. contains the " Nurstive" of the 
journey, which began in earnest only a t  Hergott Springs, a station on the Great 
Northern railway, some 440 miles north of Adelaide, where a caravan of nine 
camels WM in readiness for them. Their route lay at  first north-westerly to Lake 
Kopperamannq on Cooper's creek, scrose the Stony desert The Stony desert is due 
to the ahnence of water," and is not an old eebfloor, as WM at one time suppeed. 

The country where it  occurs waw once covered with s sheet of the rock known M 

Desert Sandstone, in which there are abundant pebbles of quarks, Bandstone, and 
other hard materials. The Deeert 8 a n Q h e  h.s slowly decayed under the action 
of thc weather, the l o w  sandstone hm been blown away by the wind, and the 
hard fragments remain mattered over the ground," "aometimea so closely packed 
that a cart leaves no wheel-ruta." From Kopperamauna the expedition travelled 
westwards down the creek to Lake Eyre, studying the geology and geography of 
the country and searching for fossil Kadimskara Dr. Qregoy notee the very 
interesting fact of the extraordinnry abundance of old stone flakes, scrapere, and 
q~~artzi te  c h i p  littered over the ground on the h p e r  flats, drop@, for want of 
pockets, by the Dieri tribe with the name extravagant nntidinena M are the palm- 
lithic flakea in some English gravels." This stage of their journey occupied over 
a week, and was full of " experiencee "-if not of the adventuroll~ order, j e t  trying 
enough--of land-storms, "big-fellow hot" days, and dearth of water. I n  the 
creek-bed anci in the loams of its banka a considerable number of foesilo war 
obtained ; bot their search wae entirely unrewarded in the "lake," where Ignot even 
with the telescope" could they "detect any sign of water." Returning upon their 
ronta as far as Markoni, where they had a bamwmup, their. next atage lay north 
across the Tirari desert, 60 miles of waterlm sandhill country to Kalamurina, in 
the D i n t i n a  valley. Along their route to the river the native vegetation wae 
all dead, and there was little to observe and leas to collect. From Kalamurina they 
carried their quest eastward for aome distance with mod& BU- then bac)r 
westward down the valley through scenery which one hardly expecta to hear of- 
"full of variet.y and often beautiful," with fine views of long serpentine d e n  
of salt water," full of swarmn of birds-to the northern end of Lake Eyra Tbonce 
a l~undred miles of trackless, waterless wild had to be crossed to Warinq on the 
western Ride of Lake Eyre, where they had to catch the train for Adelaide which 
p8p4 there once a fortnight. Notwithstanding various time-consuming diters,  
dust- and rain-storms, the sagacious leader brought hie expedition d e l y  to the 
railway with seven hours to spare, having thrown into the an a&ndance 
at  a corroboree through the emall houm of one night. 

Part iii. deals with "The Lake Eyre Basin," which has played so important 
a part in the botany, zoology, and anthropology of Australia. Once a fertile and 
creative region," it han now lmome barren and inert. I ts  geological history k traced 
from Pdseozoic times, during which, by subsidence of the land, a great central tm 
extended from the Gulf of Carpntaria through Weat Queensland over the northern 
regon of Sonth Australia; this sea, subsequently retreating, ex@ the marine 
deposits overlaid by nand, loamq and gravels, whose disintegration now forms the 



Ikaert Sandstone. The elevation of Queeneland followed, and the subsideme of 
the weet lands of South Anetralia and Victoria, while a double set of psrallel faults 
acrom huthem Australia produced ita great Rift Valley. A m n d  subeidence of 
the Lake Eyre region a vast inland freah-water aea three times its present 
tiize, whoee wntera and ahorea harboured the now extinct great mmupisls, the 
crocodiles and the mud-6sb: (Ceratodus), whoae bones now lie within the area. 
Finally, the rainfall dwindled, the lake decregsed till ita margin is now near17 
40 feet below aea-level, and became ao ealt that the vegetation withered end all the 
land and water animals died, and "the fertile baain of Lake Eyre wse blasted into 
desertn-now the Udead heart of Australia." Prof. Gregory argues, from his study 
of the f d  remains, that probsbly the great climatic changw on Lake Eyre 
occurred after the introduction of the dingo and before the advent of man to this 
region ; and since the remains of the dingo were found in m i a t i o n  with those. of 
the !l'A~laein~, which fa known now only from TBBrnania, it ie prohble "that Bass 
s t d t  was formed aftm the development of fiyloeinua and before the arrival of the 
dingo," that there is considerable emidence to show that the older mareupid beds 
of Lake Eyre belong to the Pliocene;" and the age of the desiccation of Central 
Auetralia began . . . in . . . the Pleistocene." 

An intemting chapter is devoted to the aborigines of the Lake Eyre region, 
in regard to whom the author's concluaio~ will probably not meet with entire 
aocepbnce. He strenuously fighta for his "black brother" against the wide 
spread belief that they are the most depraved members of the human family. 
He calls various distinguished authorities aa witnames on him side-Pickering, 
on behalf of their being "the finest models of the human proportione;" Huxley, 
thpt they are not negroes, but nearly related to the ancient Egyytiens and 
the hill tribes of the Dekhan; and Spencer and Gillen, that they are a generous 
and kindly people. He aserts there is little evidenca for their mental degra- 
dation, and that they have a real belief "in the immortality of their aouls and in 
the exintence of a spiritual world." In regard to moral character and religions 
beliefs, much dependa on the interpreter of the idem of the aborigines, Dr, 
Qmgoryls opinions must always carry great weight; but one cannot help thinking 
that here they are somewhat kindly prejudiced by his favourable experience in 
finding thorn nstivtw he met with (who appear to have betm select specimens with 
s mnsiderab1e experience of whiten and civilization) so much better than his fancy 
(founded on the reports of others) had painted them. In regard to their religious 
beliefa, Howitt -tea that their interpretation has often been built up on a "super- 
etrudunr which represents Chrintian dogmae." He asserts that the aborigines ##do 
not recognize any divinity, good or evil." All nstiven believe more or leea in 
wte, from the very frrct of their seeing dead or living friends in their dreams. AS 
to their mental attsinments, in the present writer's own experience, and that of eve& 
competent born-Australians communicated to him, they are lower than thoee of 
X v  or Papnsua Hae any abo';ginal ever approaobed the mental attain- 
ments of the Growthera (the father a biehop, and hie son an archdeacon), of eena~ra 
.nd congnrssmen in America, or of many of the administrators in Liberia? Brough 
smpth, Dr. Lumholtz, and Dr. Semon, to mention only a few who speak with fimt- 
hand knowledge, have recorded much that must be placed to the c o n h  account. Dr. 
-y f d e r  baa become mvinced that the Australian aborigineti are Cauc&s. 
H e  &tes Mr. Lydekker M of the same opinion. If our memory serves us, however, we 

that this anthropoloejst has not committed himsslf to this view. It -8 

to na that, whether the Australian bs a Negro or not, i 6  d m  violence to one's 
emfio.tory muse to group him with his white fellow-countryman 8s a C8ucaai.n. 
In the phyeical chnr8cte.m of pelste, prognathous jaws, n d  notch, thick ]&a, 



spi~ial curvatum, form of pelvis, cranial capcity, and brnin itself, the A u ~ t r s l i i  
differs greatly from those to whom the term Caucasian hm been applied. The 
straight hair of the aborigines, and their l~imutenesa of body, Irowever acquired, 
which are their specially Cauwinn characters, do not counterbalance the number 
of non-Caucasim-mostly negroid--chararters tiley poesees. The straight hair, 
moreover, is not univereal among them. The present writer has seen abimdant 
examples of frizzly-hairecl nativea with naked bodies in Northern Queensland as far 
soutli as Cooktown and Townsville. He has before him a photographic group of 
Now Sl~uth Wales aborigineu, in which the cranial hair appeclrr to be se trimled as 
that of any Tasmanian or Banks islander. I t  is unquestionable t h ~ t  in many cwles 
the Australian profile (cf. plate facing p. 164, lower lefthand figure) is not verg 
dissimilar from that or some Caucasians ; but close study of the shape of the head 
an11 contour of the forehend discloses to the eye differences, not eaeily e x p d  in 
words, demarking the Australian from tlie Caucssian physiwomy. In  New 
Guinea and New 7mland the writer has wen f~ces  of undoubted Papuana md 
Maoris that woulcl, but for their mlour, have p q a e d  for Enmpc- This m u m  
aniong all rams. The sum of the characters of tho Australian aborigine4 however. 
is more negroitl than Caucasian. I t  is not improbable that his H i o p e  may lie 
near to that of the Neanderthal, CI.o magnon, and Grimaldi raceq on the undifferen- 
tiated stock of mankind. 

I t  is impomible, in the space at our disposal, to discu~a the author's o h m a -  
tions on exogamy, totemiam, and marriage rulea, except to nay that we do not 
seem yet to have reached any aatiefying explanation of the origin of either exogamy 
or totemism. Would a people in the primitive navage condition trouble them- 
selves whether inbreedins were injurious or not, or incest were i m m o d ?  Or 
would they be capable of detecting cause of the harm if the custom were injoriouq 
when the highly civilized Eeyptian monarchs who wedded their siskm f d d  to 
discover the fact? In this section of the book we have a most interesting 
account of the cc)rrobowe that the party w i t n e d  at  the Peak to the north-west 
of Lake Eyre. This form of corroboree had, it  sceme, only jarst am'utd in that 
mpkn, having hecii invented in Northcrh Queensland some years previously, 
and gradually migrated south and west. This interesting fact will cause the in- 
vestigator of Australian customs to ank, I s  there m y  certainty that the present 
corrobnm ceremonies are of any high antiquity? Bave they any resl motire or 

, significance beyond amusement? And is it  possiblo to eliminate the old fmm the 
new formulae? Cliaptern full of interest are devoted to geography and myths, in 
which the anthor tries to eliminate from tlie nlyths the past condition of the 
country; the origin of the people, who, he concludes, are probnbly immigrants 
from a tropical fore~t cauntry to tho north; to the geographical plan of South 
Australia; and to the  tory of tlie discovery and exploration of Lake Eyre. 

The fourth and conclnding I'nrt discussea the chances of the revival of the Heart 
of AustmIia, now deal for lack of water, but which, with its nutrient mil, might be 
.a fertile garden. The tapping of the c o l m d  reservoire under E s t  Central Australia, 
so far as irrigating rhe soil, 1iw h e n  a failure. I ts  main r e s r d t n o  small one, hou-- 
ever-hrur heen to enable stock to l~ conveyed from the east coast with safety acnm 
the cent.ra1 waterless plains to the southern coast. I t  has been si~ggested to flood 
the great central basin of Lake Eyre from tlie Indian ocean, so ae ta produc~ a 
humid stmosphere,and thus stimulate vegetation, which would increase the rainfall, 
wliile the change in vegetation would secure more sffect.ire use of the rain that 
would fall in the region, at d l  crents round-though perhaps not very far mund- 
t.he inland sea. The expense of thir project is its only drawback ; and this is likely 
to be overcome only, as t.he a~it.hor gri1111y remarks, "if the land were stoc.ked lrith 



the sheep that grew the goldon fleece." A timely and serious warning, also, is given 
by the author as to tho probable ' failure of the subterranean reservoirs, which, a t  
present, are allowed to discharge unwntrolld thousands of gallons an hour through- 
oat the year. 

This volume, which, as we have already remarked, is very interesting and 
broaches many diEcult problemn, ie well printed, beautifully illustrated with viewe 
taken during the expedition, and furnished with several map. The index of sub- 
jecte ia perhap not as full aa i t  might be, while some of the places referred to in 
the text am omitted from the map. 

H. 0. F. 

THE MONTHLY RECORD. 
MIA. 

The 8hangh.i-Banking Eailway.-The new railway just opened (on July 
18) in China traverses a fertile and lmpulous tract of alluvial country in the pro- 
vince of Kiangsu. I t  runs for a distance of about 200 milea from Shanghai to 
Nanking in a generally north-westerly direction through the towns of Su-chou, 
Wu-sieh, and Chin-liiang. Thc section actually opened to trasc, however, ie from 
Shanghai to Su-chou and Wu-sich, a total distance of 85 miles. The remaining 
portion to Chin-kiig and Nanking enters into more hilly country, where some 
tunnelling is neceesery, m d  this, it is anticipated, will not be completed and opened 
fur traffic until IW. The country round about is one of the most thickly iuhabited 
and productive park of China. I t  ie intersected with numerous creekr, canals, and 
tributary streams draining into the Su-chou creek, the Hwang Pu river, and the 
Yang-be Kiang. cotton,-rice, and mulberry trees are grown extensively, and there 
is a great passenger traffic along the @rand canal, aa well an endleas junks freighted 
with timber, stone, grain, pottery, bamboos, and miscellaneous goode. The length 
of time occupied by passengers in travelling from Shanghai to Nanking will be 
reduced from about twwty-eight hours to eight or ten hours, and the goode tra&c, 
which now occupies several days, will gain in an even greater degree. Su-chou and 
Chin-kiang, in addition, of course, to Shanghai and Nanking, the termini of the line, 
are treaty ports. The first w n e d  has been called the Venice of the Far East, owing 
to the network of canals that pus through its curious narrow streets. I t  was . 
besieged by Colonel Gordon during the ~ d p i g  rebellion, and is now a great centre 
of the silk industry. Wuaieh and Chin-kiang are also busy marts, the latter, as well 
as Nanking, being a regular ulling place for the stcamela that ply on the Yang-tse. 
I t  may thw be fairly anticipated that the new line will conduco powerfully towards 
opening up this part of China to European- trade and a h  to travellers, as there is 
much of interest to be seen in Nanking and the neighbourhood. 

The bid-miner of Formon-A Britirsh Consular Report (Miacel. Seriee, 
No. 649) gives an account of the gold-minee of Formosa. l'hough the diecovery of 
gold in the island d a b  from the fifteenth century, the Chinese were not aware of itrr 
eh tence  till 1890, and not till after the -ion of Formoaa to the Japanese was its 
gold-mining put under government regulation. Tho output of placer-mining having 
dwindled from 20,424 02s. in 1902 to some 3000 in 1905, gold-mining ie now prac- 
tically restricted to quartz mining, the output from which, 18,735 ozs. in 1901, 
amounted in 1005 to the estimated figure of 62,730 om. Whereas, again, the 
estimated output of gold from the whole of Japan amounted in 1905 to but 95,173 
cna, no notable increaae on previous years' outputs, Formosa's output amounted in 
thet year ti, 66,177 ms., the culmimtion of a series of rapid annual increased. Soon, 
No. ~U.-SE;PT);Y BEE, lPO6.l x 



therefore, the gold-mining of Form- pro& to exceed in value that of the whole 
of Japan. There are three mines worked in Formoea: Kyufun, K i n k w d ,  and 
Botanto, all contiguous to one another, some 10 miles east of Kdung. Bobdo 
mine, the smallest of the three, is eaid to contain the richest ore, but ita reKing 
plant is nt present inadequate. The three mines employ over 2500 men, J a p w  
and natives. 

Stathtios of tbe hgprer.-Schrenck'a aecount of the Tunguses in the 
A uur region represents a ~ituation no longer extant, owing to the tide of BussLn 
immigration, which mt  in about 1858, and hmn amounted latterly to mme 200,000 
annually. By 1897 the Rwiaus  constituted 86 per cent. of the A m o r h j a  
province, and 51 per cent. of Primomkaya. New p~8t.l d q  lines of steamerr, 
and the railway introduced unwonted bn&le of life. Large works in docks, porb 
on the milway, in mining dietrioto, mttracted t roop of labourers h m  China and 
Kona,.while to the faat4eveloping tom streamed numbera of active J a p s a e .  
The weak and ecettered s a v a p  had thus to yield up one belt of land after 
another. T ~ l l  recently the R u a a i a ~  kept to the great rivers and highwayr, and 
the natives were left in pseasion of the waste regions. Now, however, numerous 
aettlemeuta of goldminers, mostly Rwnian, am to be found in the remotest prta. 
I n  many places epidemics and hunger hare wiped out the n a t i v q  and in many 
regions where they used to be the only inhabitenta, they now constitute but a EXMU 
percentage of a population oompmed mostly of B b ,  Chineme, and Korwu. 
With a view to bringing up to data oar knowledge of the Tnngarse and their 
dietribntion, a book by M. 8. Patkanov h a  been published by the Hunguian 
Committee of the International Amciation for the Exploration of Central Aai i  
The mthor, who took part in the elaboration of the c e ~ u s  matarin1 of 1897, 
utilized i t  for the purpose of elucidating the geogrnpby of the Tungunea, while 
supplementing it  by a rtudy of the whole litemture of the subject. The p m m t  
publication (264 pp, 8vo.) constituba but a part of a larger and yet unpnbliihed 
work. Having taken etock of the Tuguaeq group by group, M. Patk~nov, 
summing up, finds that oubide the southern oircles of the Yeneaei Government 
and the Primorskaya province, Tungum am to be met with in greater or lm 
numbers in a11 park of Esstern Siberia not olaimed by other nationalitiaa Irm- 
upective of numeraw ouhnnsrs  and runi6ootions and insular groups, the main 
body occnpiee a b d  mmi4rcular belt stretchiig from the Y d  to the 
Okhotak circle, and attaining its eouthern extension in the Tmmhikal  and 
Amnr provinces. In  this immenae region there live, according to the Censur of 
1897-which, however, omib three ellla11 categoriea-62,068 Tungnaw, of whom 
31,376 are malee. In  the T~neba ika l  provinoe there am 101 female8 to 100 
males, but in the Amur province and Sakhdin only 77 and 72 femrlea to 100 
malee. A Tungua houmhold averagen 6:6 pasom. 

m c A .  

The Woo-Egyptian Frontier.-A parliamentary paper issued in July 
(Cd. 3006) brings together the facts of importance relative to the question of the 
front.ier between Egypt and Turkey, which earlier in the year created such a grave 
situation between the latter and Great Britain. Of special interest is the summary 
of the past relations between Egypt and the Sinai peninsula, which are a matter of 
Borne obscurity. A despatch of Lord Cromer's pinta  out that Egypt has, in fact, 
been in poseeseion of the disputed territory for many centuries, and the starting- 
point of the frontier on the Mediterranean has always been recognized to be at 
liafeh, eant of El Arish, which wan mentioned an such by the Arab geographer and 
historian Abulfeda, though hie definition of the reet of the frontier ~ ~ r r m  not quite 



m clear a~ might be wished. In more mdern times, the most important documents 
.re the timans of 18U, confirming Mchemet Ali and his heirs in the ponsewion of 
the Paehalik, and the map drawn up at  the atme time, in which, acwrding to the 
'lhrkish conkntiou, the -tern frontier of the privileged Pruvince of Egypt," rune 
from El Arieh to Suez; and the recent attempted encruachnlenta on the part of 
Turkey have been founded on this fact. The hod  of Egypt on the territory eset of 
that line had, however, been strengthened early in the nineteenth centary by the 
services of Mehemet Ali and his son Ibrahii Pasha in suppressing the Wahabi 
rebellion, wvhoreby they saved Arabia for the Sultan; and thii was recognized in , 
1841 by the definite grant of the Administration of Sinai to the Egyptian ruler. 
Nor was the claim of Egypt ever questioued until the acceseion of the preeeot Khedive, 
in 11192, when the Firman of Investiture was so worded se to appear to exclude the 
Sinai piinsula from Egyptian influenca The matter was then nettled in favour of 
Egypt by a telegram from the Grand Viier to the Khedive, dated April 8,1892, which 
recoguiced the maintenance of the sh(ua,qw in the penineula, though rephcing 
under Turkish rule wrtain lusts previously garrisoned by Egypt on the eastern side 
of the Gulf of A k h  In the recent diepute the validity of thie telegram was allowed 
by the Sultan, but an unjustifiable attempt was made to limit the Sinai peninsula 
by a line running direct from Akaba to Suez, all the area north of this and east of 
a line from Suez tu El Ariah b e i i  claimed by Turkey, with the offer of an alternative 
line running south from El Arish to Rae Mohammed, the muthemmost p i n t  of the 
peninsula The line eventually obtained by Egypt, and to be delimited iy a mixed 
commission, is that running frog a p i n t  not lam than 3 lnilea weat of Akaba to 
Rnfeh. The immediate cause of the dilliculty had been the strengthening of the 
administrative hold of Egypt over the peninsula laat year, owing to ferment among 
the tribes, in which Turkey p r o f d  to see ulterior designs of an aggressive nature. 

The Fad Di~triOtr of Uganda-An intereating journey of i m p t i o n  
tLrough all the moet important foreut srees of the Uganda protectorate lately 
bcen m d e  by Mr. M. T. Dawe, offioer in charge of the Foremtry and Eoientific 
Deputment, who gives the multe  of his obserrabions in a pliamentary paper 
h u e d  in April lart (Cd. 2904). The largest foreeta (as &own in a &etch-map 
a c c o m p y i n g  the report) lie along two s t r i p  of oountry, one running near the 
west and north-weat shores of the Victoria Nyanza, the other following a more or 
lesa p n d e l  line through the extreme west of the proteotorate. Mr. Dawe desoribee 
erreh-forest in turn, and though his point of view is mainly economic, and less is 
d than might be wished on the ecological side of the subject, many detaii  of 
geographical i n t e r d  can be gleaned from the report. An important discovery 
WEE that of the Lrgoe silk rubber tree (Funturnio; e u h )  rrs ur indiinoue 
element, while m r e n l  new speciea of Landdphicr, wme of economic importance, 
were alm brought to light. Of the first forests visited, that of Bujeju in Buddu 
oocupies a low-lying tract near the lake, some parts of which neem once to have 
formed part of the latter. The forest seems comparatively new, and to be gradually 
e~crosching on the interior pIains. I t  contain8 no good rubber-vines, though they 
are found 6 adjoining areas. One of the treea found in thie district, though nd 
of luge size, ie a variety of the valuable Podocarpw milanjicrnw, which ornure 
practidly on the lake-shore. Of the weatern foreeta, tbat of western Ankole 
occupiee a large area enat of Lake Albert Edward. I t  in  largely composed of t h e  
t r e e b ~ m .  g r a f i d s m ,  Syrnpko~tia globulqzra, and ~uritmri&a acelaurn. 
Mr. Dawe remarks that almost every forest in Uganda possesses its own special 
character, due to the predominance of one or tmo particular hen. In  Toro, the 
Xibale forest covers a considerable area The most common tree in one nearly 
allied to d f h  aby~inica, with ebony-like mukings in the centre. An intareating 
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no t o m s  proper, but only collections of straw-thatched hub, with no connecting 
atrsrte nor sbopa Trade is crnfined to weekly marketn. The Saturday market 
of A d i  A b b a  is thronged by 90,000 to 60,000 peopla But outside the market 
them is not a shop, and on other days than Saturdays the market-place is empty. 
With its exuberant meadoas and excellent climate, Abyssinia lends itself to 
cattle-rearing, which ia the most general industry, fleah being the main food; and 
little as is the cam bestowed on them, you meet many strikingly flue cattle. 
Bheep and goats are everywhere. The land is capable of producing endlesa 
wealth of wool, but the actual stock of @beep ~ n d  goats is very inferior. Next 
to attle-rearing cornea agricultnre. In  the higher regions the soil is of extrs- . 
ordinary fertility, yielding, in psrte, a treble bnrveet yea~ly. But Agriculture is 
in the most primitive stage imaginable. Tbem is very little terrace-building or 
irrigation, and implements in some  place^ are only of w d  or stone. Abyssinia 
is oneof the Arcadian lands that may still claim immunity from over-specidimtion 
of induetry. It has no millers, for ib corn ia ground between stonea a t  home; no 
bake- fw its b r e d  is baked a t  home; no weavers, for its cotton cloth is woven 
at  home; no tailors, for i b  ~ a r n t y  wardrobe in pieced together a t  home; no ahoe- 
makm, for its people go barefoot; no smiths, for ib horsea go utishod. 

Eam.dirm in Algeria-An article in the Annals de ffhgmp7Ge (16th 
year, No. 80), by B¶M. A~i,gwtin Bernard and N. h r o i x ,  netting forth the hiutory 
and p-nt position of nomadism in Algeria, supplies incidentally a unefr~l rontrib1;- 
tion tn the general question of the relations between nomadic and ~ett.14 life. A 
part of tho native population of Barbary has nlwnys led a pastoral life. During the 
three centuries of Roman dominion nomdium had to yield grnund in favour of 
agriculture. But from tho fifth century the natires returned to their ancient con- 
dition. Anarchy m d  war loo~onecl from the eoil the population imperfectly attrrchecl 
to it  i n  the preceding period. The devastation wan intensified when in the eleventh 
century the Arabn, like a cloud of locusts, swooped on North Africa. Tl~eir sheep, 
esmeh,' and goats ate up tho country. The Turks ng=yavated the miffihief. 
Altogether there have always existed in North Africa both noludic and uettlecl 
populations, bocaase there ere region8 there lending themselves, some to wttled, 
some to nomdic life. Brit a t  the junction of tho two zones districts have v3cillatal 
between the two forms. Whether a pnrticulnr region will bo nomadic or nettled is 
Rn affair of climate infl~lenoocl by history. Since 1830 deforestation has dvanced 
more rapidly than ever, md thet in regiona siich as the littoral belt of the oork tree 
in Constantine department, most farournble to the growth of trees. Forest given 
m y  to underwood, underwood to grass, grass to bare soil. French domination has 
penetrated to the wocwled reo,ion~, whither colonization and their habits have driven 
the natives. Acceas to the forent ia for crrttle nt certain place3 and periods a 
question of lifo, as for the forest itaelf it ia often a qneetion of death. The article 
p d a  to treat of the mutunl scljustment of forest and p t u r e ,  showing how, as 
the settled n~t i rea  recede before civilization from the better to the inferior lands, 
the area of cnlture extendn, and next of the miitual adjustment of tillage and 
pasture, a problem which nwaits the conclusion of an otXcial inquiry, the resulta of 
which will be nurnmed up in a map of the pauturagen. I t  d m  discue~es the diu- 
tribution of ox, camel, sod ~heep  ; the nmelionrtion of panture lands by irrigation ; 
growing restriction of the art% of psture; the economic value of nomadism, and 
other similar questions. 

AMBBICA. 

1ndi.n A h  in Canada-'rile Annual Report on Indian Affnirn in 
hnacla for year cntling June 30, lW5, which bulks as a Blue Uook of 452 pngea 



of text and 167 pages of appended tables, gives a detailed account of the varied con- 
ditions of Indiin life, which are summed up, not qnite eo eystematically as might 
bs wished, in an introductory section. The population, including the long unrevised 
figures of population outside 'l'reaty Limits, reached a total of 107,854, an increase 
of 316 over the population of 1904. l'he births were 2699-273 in excess of the 
deaths, or 11 more than in 1903-4. The high death-rate, attributed chiefly to Be 
" white plague," is, under the gradual improvement in food, clothing, and housing, 
eta., somewhat abating. 'The low-roofed cabin of logs, with mud floor, hole in centre 
for fireplace, opening in roof for outlet of mnoke, in aome cmea no opening a t  a11 to 
serve ae window, is yet an advance on the nomadic wigwam. Tlianke to industrial 
schoola, Indian dwellings are now to be found not only p~~anble  economically, but 
indicating a tendency toward8 attractiveness. Withal, however, the appreciation of 
light, ventilation, and psrtitionment in Indian domatic arrangements develop at 
a dow pace. As regards agriculture, more propitious than 1-  table industrim to 
Indian civilization, the 44,196 acres under cultivaticm in 1906 produced 1,264,705 
bushels of grain and roots, a slight deamee on 1904. Horned stock and hornen both 
showed increalles in 1906 an the previous year. Ontario &own far the l a p t  
farming acreage and produce, but the North-Wmt Territories have one and a quarter 
times the aggregate homed stock held by Indians in d l  the rent of Canada A 
considerable source of revenue, particularly in the eastern provinces, is the manu- 
facture, mostly by women, of native warn and fancy work. Along the British 
Columbian co.wt the Indians engage largely in salt-water fishing. The fishing staple, 
however, is salmon, which yields the Indians food, not only directly, but indirectly 
through the canning induntry, the men cntching the ealmon, and the women 
critting up and cleaning them for the fnctoriea 

AUBTBALABIA AHD PAOIFIC IBUHDB. 

" Journey Viti &ere-Sir Everard Im Thum, Governor of Fiji, m d e  
an interesting journey laat November across the monntainona interior of Viti Len, 
from the mouth of tho Sigatoka river on the one side to Ba on the opposite corst. 
The coast a t  the river-mouth is unprotected by a reef, m d  the big ocean waves, I d l y  
called lokas, continually roll in, making the namw rocky entrance precarious even 
for small hoats, and piling up the great swelling nanddunrs characteristic of this 
part of Fiji only. An entrance was, however, aucces~fnlly made in theateam-launch 
of the Ranadi, perhap the first stenm-cmft to enter the river. After presiding at 
the installat.ion of a new Rolio, or native chief, the governor and hi8 p r t y  procded 
along the bridle-road which crmueu the flab of the Sigstokn and winds over the 
ru~ged interior ranges. The flab, which extend up to Fort Carnarvon, seem rnpable 
of greet development rgricultr~rally. The route led through the seenes of the war of 
1876, in which Sir Arthur Gordon finally ended the long ~tr i fe  waged by the 
mountain tribes against the comt natives and Enro11ennu. On the present occmion 
the travellers met everywhere with a most houpitable reception, and the outer hills 
wtn~ck the governor an offering great olqmrtunitios for sheep-rearing, if t.he native 
system of firing the whole country-side in warch of wild yams were stopped. 
Further on the Nalotil range. with a wonderfully serrated crest of dolomitic rock. 
was crosued by a small hut well-marked nick in the knife-edge, the steep deeeent 
leading through thick trees to the flab along the Be river. On this, the north-went 
side of the island, is the great sugar estate of the Colonial Sugar Refining Company, 
extending Rome 40 miles between the BR and Nadi rivem, the capbilitiw of wbih 
considerably impressed t.he governor. At one of the more recently opned centres, 
Lautoka, the mill is one of the moat up-to-date in the world, and the plnce han dm 
the advantage of poseeasing sheltered anchorage and an excellent wharf. What is 



wanted, however, ia the connection of its tram spstem with that a t  the other end of 
the eahte. An interesting expednont in the reclamation of oosst swamphnd haa 
lately been made, the p a t  difficulty being the w ~ h i n g  of the salt out of the soil. 
From Ba the governor rode up by the excellent bridle-path to NedariPstu (which i t  
is hoped to develop 8s a mnatorinm), through some of the finest mountain ownery 
imaginable. Sir Everard expreaaes the hope that this track may before long be 
made pamablln at  1-t for bullock-waggone. 

Cold Water on the Wert Corr t  of the United Btrte8.-The west maat of 
the United Statea, like many other continental comblines, eepecially on the west 
side, is marked by the belt of abnormally cold water lying along it, and usually 
explained (an, e.g., by Mr. J. Y. Buchanan, in Pm. B.Cf.&, Decamber, 1886) aa due 
to upwelling of cold water from the depths when the eurface water ie blown away 
from the c a s t  by off-sbore winds. Mr. B 9. Holway h~ lately examined the 
puticnlar case referred to in the Universily of California PuMieolions, Gkology, 
vol. 4, No. 13, 1906, and comes to the conclnaion that the above explanation is 
incorrect in this instance. Previoui authorities have, he nays, been mistaken, 
both in extending the cold-rater belt southward to the m t  of Lower California, 
and in supposing that t d e  winds blowing off-shore are amociated with the 
occurrence of the said cold water. He poinb out that the pilot charts show, a t  
d l  ~ p s ~ s  of the year, a belt of north-west winds between the southern Caliiorni~ 
coaet and the trade winds, and that just where the latter are nearest to the con~t  is 
the very locality that fails to show a definite belt of cold maatwater. In order to 
arrive a t  a poseible explanation, he examines the general temperature conditions of 
the north-eastern Pncific, laying st re^^^ on the fact that the coldest bottom water, ns 
mapped by Sir John Murray, occurs, not a t  the greatest depthn, but on the con- 
tinental slope. This would be intelligible on the suppoeition (which he allows to be 
at  preeent unsupported by ~ufficient evidence, but which it  may be permissible to 
take UI a working hypothesis) that the general surface drift of this part of the 
ocean also extends to great depths. The distribution of the cold bottom-water 
shows a cloee agreement with the direction of such surface drifts, while the fact 
that the coldest water of all is found off the coaut between Capes Blanco and 
Mendocino is explained, on the above hypothesis, by the submarine contourn, which 
show that a great submarine valley heads just under Cape Blauco, and opens broadly 
out to the northward and westward. The writer thinks that other p in t s  in tbe 
temperature distribution of the North Pacific fit in with the idea that the drifta are 
generally continued from the surface to great depths. He shows that the inotherma 
at  depths of 400 and 700 metroa, EO far ~s they can be drawn from available data, 
give an indimtion of a south+ast flowing portion of the cold Kamchatka cnrrent 
which haa underrun the warm Japan stream, and thinks that to this may be due 
the large area of cold bottom water in the south-central portion of the North Pacific. 
Thm are, of course, at preeent mere suggestions, but they are of interest pointing 
out importmt lines of inquiry in connection with oceanic circulation. 
Prof. W. Sithe on the &rt,h'r Interior.-Prof. W. Lhka, of Lemberg 

(Qalicia), Referee of the Seimolgical Commission of the Imperial Academy of 
Sciences in Vienna, haa put forward some considerations on the constit~ition of the 
Earth's interior. which are a11 the more interenting inasmuch an they deal with a 
subject of which there is yet but little definitely known. He takes his p i n t  of 
dsparture from the investigations of Emil Wiechert (Gliittingen) and Dr. J. Milne. 
Both assume a bipartite interior, and differ only in the mutual relation ansigned by 
them to t-he two parta crust and core. More particularly in his method of treitment 



Pnlf. ~ b k a  mpplements the investigations of Milnr. Like the labter. he mdcm 
we of seismic observations an a basis for his. conclusions, but he alno p u b  under 
contribution obtiervations carried out with other than eeismic apparatus One 
of the main conclusions 11e arrives at  is that the distributional velocity of the 
seismic waves inrregses rapidly in proximity to the Earth's surface, but slowly 
towards the centre of the Earth. Another, drawn from the mode of the propagation 
of the waves, is that the Earth cannot consist of an approximately homogeneous 
c m  and a crust likewise in iteelf almost homogeneouu, i.e. that the Earth cannot 
be of bipartite structure. The F~r th ' s  interior, on the contrary, is in all probr- 
bility to be conceived ILB displaying, in its snccerraive layers, n regular rontinuity 
of transition. On the h s i s  of accessory asnumptions, he now lays dona formule 
respecting the law of such continuity. Once mlficient dnta in the \ray of seismic 
observations have been nccumulated, the accuracy of these formulse will be tested. 
With the attainment of p i t i v e  results, it would be denionstrated thnt for geophysics 
seismology may have an importance corresponding to that of spectral analysis for 
astronomy. I t  might then at  laat be possible to construct n physical scheme of 
the Earth's interior. 

The B ~ k n y  of the Britirh Empire.--Tl~ose not behind the scenen hardly, 
perhap, recognize the amount of painstaking work which han been devoted in an 
unostentatious way to improving our knowledge of the botany a d  vegetable re~ourcee 
of the various coloniea and delmndencies which form the British Empire. The 
work, which throughout haa received the energetic support of the authorities a t  
Kew, from the time of Sir Willbun Hooker onwards, haa been in progress for over 
half a century, and although made up of separate undertakings not immediately 
connected with each ot.her, the whole han been carried out M, fnr on a conpistent 
pian that it  virtually constitutes a botanical survey of the empire, the g a p  in 
which are relatively few and unimportAnt. A recent number of the Kcw Bulletin 
(No. 2, 1905) pub  on record the principal facb connected with tbe inception and 
progress of the various parts of t.he work. While the baais of the whole has been 
the labours of the staff a t  Kew in arranging and cn-ordinating the vast amount of 
material there preserved, the actual preparation of succe~sive works for the press 
baa been accomplished largely through the assistznce of independent botnnistn. 
The first publication which mny justly be included in the series watt the 'Flora 
Borecrli-Americana,' brought out by Sir William Hooker under the authority of the 
Secretary of State for Colonial Affairs (1829-lW), and baaed chiefly on the coilee- 
tione made during the northern land journeys of Franklin and othem. Next in 
order may bc placed the botany of the voyage of the E r e h  and Terror, prepared 
by Sir Jmeph Hooker, which incliided t.he flow of New Zealand and 'Ihemania, as 
well cur of other southern lands. These were large and expensive works, and the 
idea of continuing the series in a cltealler and more practical form originated with 
Sir William Hooker in 1867, its result being the grant of SO0 for a flora of the 
West Indies by Dr. Griesbach, which publiehed in 1864. An interesting 
point connected with this is the warm s u p ~ r t  given to the scheme by the lnte 
Mr. John Ball, who for a short time held the ofice of Parliamentary Secretary for 
the Colonies. I n  1859 Sir William Denisno, Governor-in-Chief of Australia, had 
suggested to the Colonial Office the publication of a scientific history of the Austra- 
lian and other colonies, and though the sclierne was too vast to be practicable in 
ita entirety, i t  was taken up as far au botany wan concerned by the Duke of New- 
castle, and t.he nerim of colonial floras (of \s.liich that ~tntesmnn continued a w m  
supporter) was thus fairly launched. The publication, in 1861, of a flora ~f Hang 



Kong, prolmred by Mr. George Bentham, wrm followed by p n t a  for florau of 
Australia and New Zealand, while official support was eventually given to those of 
Ceylon and South Africa, commenced by independent workern. A flora of &uritiue 
was also prepared by Mr. Baker, of Kew, under the authority of the Colonial 
Government. A flom of !bopid  Africa, originally planned to include the collec- 
tiom of Iivingntone's and other expeditions, and placed under the editorship of 
Pmf. Oliver, has, after various viciseitudes, been extended under the charge of Sir 
W. Thiselton-Dyer ao as to form ten volumes, of which the greater part has now 
been issued. One of the most inipnrtant of the whole neries is the 'Flora of British 
Indin,' a monument to the persevering labonre of Sir Joseph Hooker, which was 
completd in 1897 ; while that of the Malay peninsula h9e for Rome time been in 
active preparation. A similar undertaking will no donbt be csmed out eventually 
by Canada witbout o11tRide assistance, while, apart from this, the mod imporhot 
gape still remaining relate to British Guisnn and Hnndnras. 

OBITUARY. 

Khan B8haanr Y d  ghuie 
On June 20 last, a t  Jabalpnr, in Iodia, there p s e d  away one of the best of the 
native geographers who lcsrned their work in the Indian Survey Department. 
Khan M d u r  Yusuf Sharif was a Moham~nedan gentleman of the beet type. 
Clever and pemvering, # of cnnnidernble mathematical talent, and n 
genuine thirst for geop1)hical exploration, he was almnst typical in these modem 
days of those splendid Mohamnieh gegrnphern who have left us no many 
valuable records of h i a t i c  travel in medimvnl times. Yusuf Sharif won the good 
opinion of all officials with whom he had to deal, and would have been a dis- 
tinguished servant of the Government in any capacity in which lie might have h n  
employed. He was one of the small band of native surveyors attached to the Russo- 
Afghan Boundary Commiseion of 1884-85. where his skill RH a topographer and hin 
power of making friends with all sorts m d  conditions of men were mnst useful 
factors in the eoquiuition of n large store of geographical knoaleclge which wrrcr new 
then and haa never yet been superseded or revised. Subsequently he IVW emliloyd 
in Pernia, and was especially successful in dealing with the difticult country of tho 
BBLhtiari tribes. He carried out a rough triangulation froni t.he coast, and e v e  us 
our first indications of the nature c~f the hill districtit that intervene between the 
cuaata and Kirman. The great value of his work as a geographer lies in its 
thoroughness He wns in all respecb a most able and tn~stworthy servant of the 
Indian Government, who rewarded him with the title of Khan Bahdur. He also 
received the recognition of the Royal Geographicnl Society for his excellent work on 
more than one occasion. 

CORRESPONDENCE. 
"On the Pretended Phcenician Circumnavigation of Africa" 

MANY of tbone who claim n pre-Hellenic antiquity for Zimbabwe and other llouth 
African ruins appeal to the Ph~nioirn legend es a confirmation of their view@.* 

- - -- - -- - - - - - - 
Dr. A. H. Keane, m p h i e a l  Jwtad, vol. B7, p. 338; Dr. Cnrl Petem, ' Tlie 

E l d d o  of the Ancientn,'~. 317: Messra. Hdl and Ncnl, ' Ancient Ruins of Rhodesia,' 
p. 29; ' World'r Hirtory,' vol. 8. p. 590 (English vcrion). 



Could they be anrrino~d that tbia legend tells, not for, but against their themy, 
they would perhaps be ready to subject it  to a eomewhat more eearching criticism. 

I t  h~ often been remarked that modern believers accept the story for the very 
reason which a u w d  Herdotus to hesitate, the mention of a sunon the right hand, 
which ie ueoally, if somewhat boldly, interpreted to mean a m n  emu in the north 
a t  noon. I t  is lees genedly obrerved that what made Herodotua himeelf a 
believer-namely, the tale that the Phceniciana were able to achieve m enormornan 
enterprise by raining c r o p  on whatever p r t  of the colrst they might have reached 
when d - t i m e  come round-is so little credible to him follomn~, that, while 
pror@ng to acoept hie story, they generally reject this enaentid part of it. 

Thus Rennell's tlaborate argument is a plea fore story of which Rennell him- 
wlf, and not Herodotus, is the author. I n  order to find a really poseible method 
by w b i h  his Pbmnicians could have renewed their supplii, he m a  compelled to 
ueume, like modem a d v o u b  of a h u t h  African Ophir, t .h t  a trade with 60f.1. 
had already been long in existence. Neither he nor-they aeem to peroeive that, if 
this theory of a pre-establiied -African trade be true, then the mention of a 
nor~herly sun, which WM suppoeed to be of irresietible etrength, ceoaee to have m y  
foroe whatevtr. At  Sofala, in lat. 20° 8.. the midday sun is to be seen in the 
north for much the greater part of the year, and it is ridioulous to wppoee that 
people trading regularly with that port did not know thia If the Phmnicians 
a m e  t,ack from the far eouth to startle the world with the tale of r northerly 
eon, i t  shows very clearly that they can never bave been to the f u  muth before. 

Really, however, the modern idea that this W e  of a northerly sun must be true 
kcanme i t  could not have been invented is largely due to modern ignorance of 
elementary astronomy. To nee the noonday sun d w y 6  in the north one muPC be 
muth of the southern tropic; to me i t  there garmdly one muat be 0011th of the 
equator. But merely to bave seen it  there proves no more than that the obu~rvor 
hne been south of the Tropio of Canoar. And eo much had been accomplished by 
civilized man long before Herodotns. That the mideummer m wes vertical at 
Sycnemust have been a well-known fact ages before Erstosthenes made urn of i t  to 
mtvraure the Earth's circumference. And surely t he people further math still, M 
a t  Meroe, must have known that with them the sbadow fell, not to the north, as in 
Lower Egypt, but to the south. Now, the muthern c a n t  of A f r i g  wherever i t  
wae, could not but lie further muth still than hferoe. 

Why, if Herodotus is to be believed when be speaks of a Phoenician circum- 
navigation,t does'no one believe him when he p e e  on to speak of a Carthaginhn 
oce? How is it  that a voyage which should have proved the vmt mutherly pro- 
longation of Africa came to be cited M a proof that thie prolongation w~ small? 
How, if even Sofala were known to civilized men, could a theory have long p- 
vailed among geographers that the equatorial region w a  impweable? Posidoninq 
who denied thie theory,$ and believed that Africa could be circumnavigated,§ yet 
rejected the Phoenician legend. Posidonius must have understood the argument 
from the northerly sun .s well as we. Have not we modems shown oureelvse 
in this matter somewhat less wiaely critical than Posidoniua? 

E. J. WEBB. 
.Burgholere, Newbury. 

'Qeographical Byetern of Hemdotno,' pp. 673 q. 
t Herodotns, iv. 42.43. $ Cloomedeq i. 6. 5 Strabo, ii. p. 98 





--- Pomth. 
Lehrboch der Rohdiechen Bpmhs f i r  dm Bellmtuntarrioht . . . N.eh den 
neaerten and beaten Quellen hearheitet von J. C. Poertioa. Dritta Adage. 
Wien and Idprig:  A. Iiartleben, [not datd]. Rixe 7 x Y, pp. viii. nod 180. 
Ptias 21. Prambd by Us Pmblda. 

fJ--fiJtogro(~*~. . Hwamu. 
Znr Kenntnir dm Mmxenlebene echred ider  linhmemen. Eine pllpiologimh- 
biologiache d pflall~~ngeogm h i h e  Btudii. Innngornl- ' . . . .m 
Henrick Haelman. (Sondern%a,ek a m  den BeiheNI - e m  Central- 
blatt, Jahrgnng 1904.) J a n :  Qoatav Fisoher, 1 W .  Sire x 6, pp. 11511. 
H a p .  Phta, a d  XUdrationr 

8witPsrh.d. Jdwb. 0. 0a. &m 18, 19034 (1905): 1-78. M L  
Der Oeachinenreo. Von Dr. M u  Qmll. WitA ZZludratiol and Dingram. 

Ir ihlrknd-aanmr.  - 
RPsnltab pmvinoiroa du nmmmment fd6ral der entmpriaee ngriaolen, indnstrielh 
et cnmmercinler 9 mQt 1905. (Btntistiqne de la Buirw. 147" liv.) Bern: 
Nenkmm & Zimmermmn. Bi 11 x 9, pp. r i i i  m d  184. 

8ritmlmd-%lbt B.8. IYudafd. 0.16 (1905) : 5-16. Bobrt. 
Quelqnm reflexions mr In rCputition de la hauteur moyenne en Rnime d'.prb 
le travail dn Dr. Lies. Par L. &bet. With Mapa 
Thu has bmn noticed in the Monthly Beoord. 

United Kingdom-OoMt. Etnhn. 
Memoirs of the Geologiaal Surrey : England and Walm. Guide to the Qeolngicnl 
Mndel of the Isle of Pnrbeok. By Anbr~y Rtrahm. Inndon. 1906. Sire 
94 x e. pp. 26. M a p  and &elion#. 

United Xhgd~~u-Donet. TNve8. 
Higlnvayr and Byways in Doreet. Ry Sir Frederick T r c v ~ ~ ,  Bart. With nlnstra- 
tions by Joseph PennclL Louclon : Macmillen & Co., 1 m .  Sixe 8 x Sf, pp. xviii. 
and 376. Map m u d  Illwtmtior~. I ' r ia  6r. Prpdud  by the l J u M i # b .  

Unibd Kingdom-Earthqushm. Ninclwnth Cnrlwy 69 (1906): 458470. Da.irOn. 
Fartbquakes in Grost Britain. By Dr. C'harlea D a v h .  

united Iungdom-letroral~. - 
The Weather of 1905 at  Halnoek Priory, Workmop. With Bnmmariea for the 
30 yc~rs 1876 b l!Nl5. Sire 8f x q. pp. 30. Diagranu. 

United Kingdom-Tbunaa. P.R.S, SAr. A.. 76 (1905) : 4!U-506. m. 
The Flow of the River Thames in Relatinn to British Preamre and Bainfall 
C%angen. By Rir Normnn Lorliyer, u.an.. etc, and W i l l i i  J. 8. Lmkyer. m . ~ .  
With Diagmcnr. 

A8IA. 
M o n g a l i  and Tibet. K d o f f .  

lia and Kliam. \Vnrks of tlie Expealition nf tlie Imperinl Rntmian Qm- 
g G C s l  mdety during IXW-1901, under the dino~inu of P. K. Koslofl. Yol. 1. 
[I11 Russian.] RL. Prbrsbnrg. 1 W M .  Bim 1% x !), pp. x. and 791. M a p  a d  
I'lntrr. I ' r~un lcd  by t b  Imprinl Rwritrn (;cographicnl Society. P o  be reviewtul.] 

B d a - C a m ~ ~ .  D m k h .  R u d d a u  O. S8 (1906) : 244-259. Wainberg. 
Die Beviilkerung den huknens in ststietklier nod cthniecher Baziehnog. Ton 
Dr. R. IVeinherg. 

Bumdm Central Ada. hTordrs O.8. Aarbg. 16,1304-1905 (1905): 7i-127. Bjerbn. 
Fnr en mine i Vmt-TorkestM. Af Pan1 Bjerkan. With 111ddloM. 

TPrkq-Palutine. Mwdhter. 
Pdedinr J~zp lura th  Fund, Quarkly  Watetnenl(19(Wi) : 135-112. 

Bmwne's Travels in Paleetine. 1797. By R. A. Stewart Macelister. 
Turkey-Palemtins and Byri.. BadoLcer. 

Pnlcstine nnd Syria, with tho chief routes thmugli Mempotamia and Babylonia 
Handbook fnr Tnrvellern. Ry Karl Hnedeker. Fcrurtli edition. Isipzig: K. 
Horedeker ; Imndon : Dnlnu & (b., 190t;. Rim 64 x 44, pp. c. ma 4%. Inpu ,  
Plann, and lJanorama. Price l2m. Prercnid by Mewrr. D h u  & Co. 



QgOGWHICAL LITEBATUBP OF THE MONTH 301 

ma. 
A b ~ - I L i r ~  Beccui. 

Remm Ethiopicantm Scsiptores occidentalce inediti a 40 xvi. ad six. curante 
C. Beecarf 8.1. Vob. 9 and S. P. Petri Pmz 6.1. Historin Bthiopire. Liber 
i. et ii., and iii. et iv. Bourm : C. de Luigi, 1905, 1906. Size 11 x 8, pp. (vol. 8) 
xlii. and 644 ; (vol. 8)  xiv. rcnd 5116. Platu. 
Paes'u lamou work iu hem prinkd for the first time (cf. review of the introductory 

volume in J o u d ,  vol. B1, p. 213). 
h6Oh cOIIg0. . Bollget. 

L'erpenuion Culoniale au Congo franpiu. Pu I. Bouget. A-iec une Introdnctitm 
par E. Gentil, et uuc Lettre-Pniface de A. Duoh4~e. 2- h. IDaris: E. L m ,  
1!W. Sire 10 x q. pp. viii. and 912. M u p  and lllurlrationc Prim 8s. Gd. 
-4 uyutemtia nocount of French Cungo and ib people, and of the ertministrotivo 

developments under h n c h  rule. 

Xorrh-Wmt A k h .  Lo G., B.S.G. P A  18 (1906): 148-149. A r ~ ~ u d  
Chsaem et @ h e m  da Tegunt et du Hodh. Par Bobert b a d .  

Sahara. C.R. 143 (1906) : 241-W3.530-531. Chudeaa. 
Noav~lles obervatiom mar la @dogie da &rhsre. D'lfhuane h Zinder. N o h  
de Reni Chudeeu. 
Noticed in the May number @. 505). 

Ikuth M o a .  T. W. 8. f i dh  A f r k  8 (1905) : 110-134. Euger. 
The Diamond P i p  and Fisruree of South Africu. By H. S. Hargw. 

South Afrioa-Doem. Rw. Fmnpirs S1(lgJU6) : 149-161. Demanehe. 
La formation do la netion Boer. Par Q. Demanche. WUL M u p  

&urh and EPrt Afriea. - 
The Africa Pilot. Part 111. Bouth and Enat Coast8 of Africa from the Cape of 
Oood Hope to Bas Anir (Cape Guardafui), including the Comoro Ielandr 
Originally compiled by Captain Albwmoo Y. B. De Horny. Bevonth edition. 
Jundon: J. D. Potter, 1905. CS& 94 x 6, pp. xxvi. and 622. Indszzhortr. 
Priac 3s. 

Sp.nirh ColoniSr. guCrtion~ Dipl. 11 (1906) : 193-205. lorin. 
wloniee espagnolea du golfe de Quinh. Par H. Lorin. With Mop. 

West Afrioa. Debroye. 
Eomeigne do Vaiwean Delevoye, Second de la Mimion Let~fant (1903-1904 En 
Afrique Centale (Niger.-B&nou6-Tchud> Loltre-Pkface de M. tucien 
Hubert. I ' d :  H. Ia Soudier, 1906. Sise 74 x 5, pp. viii. and 276. May and 
Illudraiimn. Phoe 3.50 fr. 

West Airiar Omvel and Boujat. 
IRB PEcheriee de la ate oocidentule d'Afrique. Par A. Qruvcl et A. huyat.  
P h :  A. Ghallmel, 1906. S& 10 x 6f, pp. 280. M a p  and I l l d m i h .  
lJ& 88. 

W a t  Afrioa-Httoricd. Xscbat. 
Documents sur lea itabliemments Pranpie de 1'Afriquo occidcntale au XVIIIe 
siblo. Par J. Machat. Paris: A. Challamol, 1906. Size 10 x 64, pp. 110. 2Uhp. 
P& a. (id. 

HOBl'E AHEXICA. 
Amalioa. Mullor. 

Dmr het Lend van Columbus Een Roieverhaal door Dr. H. P. N. lullor. 
h l e m  : De Ervetl F. U n ,  1905. Sim 10 x 64, pp. x. and 504. 1llwlratio1cs. 
I'nrtntcd by ihe A*. 
Narrative of an extemive journey through North and Cet~tral America, iucluding 

thc Dutch Weat Indiea 

hub-Anticorti.  Schmitt. 
bnographie rile dBAntioosti (Qolfe Saint-Laumnt). Par Juae h Schmitt. 
1- : A. H-a.oo, 1904. 81.0 10 x 4, pp. vi. ML wO. Hap oud hwiulrairu. 
i'rioc 1%. 
d eyatermrtio oocount of the islond, ita climate and natural Mq. 
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auubda-ELirt0rio.L Butsr. 
A Memoir of J q e e a  ('artier, 8ieur de 1.imoilou. Hia Voyages to the St. Lawrenoe. 
a Bibliography and a Faesimile of the Manuscript of 153&, with Annotetiom, otc. 
By Dr. J. 1'. Baxter. New York : Dodd, Yead & Co. : London : H. Sterene, 1W. 
8iee 10 x 64, pp. 464. R~cdirnile Map  and IUuatrdwiu. Price PSe. 
Tho first adequate edition of Cartier'a voyages U hea appeared. 

United lt . tsr-Hamsohwtk. k rm.  
Tho I'hysiml Geography, Geology, Minernlog;y, ancl Paleontology of Eenex County. 
fil.surehuaetta. By John Henry Seam. Salem. M ~ e a  : Published by the haex 
Institute, 1905. Size 111 x 81, pp. 418. Map and I l lwtfdbw.  

Vnirrd 8t.W -8meym. Waterhow. 
Report on the United Btates Qovornment Suweya By Major-General J. Water- 
h o w  (late Survey of India). Pnblished by Colonel F. B. Longe, Snrveyor- 
General of India. Mouth ,  1906. Bi 131 x 8). pp. 48. IUdrabioM. P r m ~ t e d  
by the A*. 

United Ststam-Utah. D.rir. 
B. Miweurn k p .  Zodogy, Haroard Cdl.. Oed. Ser. 8 (1905): 13-58. 

The Wesstch, Canyon, end ~Ionse Bsngae, Utnh. By W. M. Davia. WttA ' 
Illwtratiotu. 

0-L AID 8OUTH AMXBIOA. 
Dntoh 8 uiana. a*. 

Au h v e m  d a  For6b vierip de la Guyane Hollanda~ee. Par H. van Cappelle. 
IIaarn ; l'arie : C. =ranger, 1905. Sue 11 x 8, pp. 198. Map atad I N w t r a t h .  
Price 16r. 
Accuunt of a11 ex lomtiou of the Nikuri river, appreutly in 1900, though the year 

aeems nowhere to be gefinibly stated. 

AVSTBALABXA A D  PACrPIO ISLAHDS. 
Aurtrali.. Ise. 

The Comir~g of the Hritinh to Anehlia, 1788 to 1829. By Ida 1.w (Mra. Charlee 
Bruce Marriott). l'reface by the Bight Hon. the M nis of Linlitbgow. London : 
Longmaus & GI., 1906. Him 9 x 6, pp. xviii. a 3  350. Illwtm(ioiu. Price 
78. (icl. net. Prercirted by the Publbl~rn. 

rl'o be reviewed.] 
Hew Zecrlmd. X~Donrld. 

raphy of New Zealand for Senior Pupils in the Publio &hools, Roholan+hip 
~ ~ i d a t c a .  and Pu il ' rhera .  By J. R. MaoDonald. Wellington and Oh& 
chumh, N.Z. : Go&n & Qotch Proprietary, 1903. Size 74 x 5, pp. 118. dlop 
uiul Illwtraliond. P& la. 6d. Prrssntecl by the Nmo Zealand ~ o w n d .  
The treatment appesra, on the whole, ecrlisfuctory, the maiu eurfnoe feeturea of the 

Lilsnda being olearly llud adoqutely deeoribed. 

POLAB BEOIOUR 
Arotio-I0rwegi.n Expedition. Iamen. 

Tlle Norwegian North Polar Expedition, 1893-1896. Soientitlo Reeulta Edited 
by Fridtjof Nannen. Vol. 6. London: Lo na & Co., 190G. Sim 12 x 91. pp. 
BS, x. d 152, and 22. Mupa and PI*. yucentul by the Ftidljof Na- Fuird. 
Inoludoa Memoirs on Ule Bottom 1)epita of the North l'olar Sea; on "Dead 

Wster " ; and on Protozoa of the northern ice-floes. 

MATHEMATICAL OEOOEAPHY. 
Befraction. U. 

ltefraktionettrfeln. \'on Dr. L. do Ball. Leipeig: W. Engelmaun, 1906. Hi= 
124 x 8, pp. siv. and 18. Priw 2r. 6d. 
Give the rosulta of rccolculations on the basis of Radau's theory. 

Surveying. Ilemer. 
An Elementary Treatise on Plrotographio Methods aud Inetrumenb, inoludin 
Gncise Beview of cueouted P h o w p h i o  Suneys and of Publicatiom of (9: 
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Snbjeot. By J. A. Flemer. New York: J. Wiiey & &me; London: Chapman & 
Hall. 1906. Size 94 x 6, pp. xx. and 438. Plu&a. 21s. net. P r d  by Mssrrr. 
C b p ~ n  & Bull. [To be reviewed.] 

P ~ I ~ A L  ABD BIOLO~IOAL emmmr. 
Ooaaogtaphy. Eelwig. 

Die Beteiligung Deutnchlande an der Internationalen Meereoforsohung. 111. 
Jhbtuiciht, errtattet van dem Vondkenden der Wkamh&liohen Eommimio~~ 
Dr. W. Herwig. Berlin : Otto 80110,1906. B i  l l f  x 8, pp vi. and 192. Chr* 
and Diclprcru. Prsmlcd by the Lhddon W ~ p l ~  Kommirrion/ib d n  
InleriIativlds ~ f o r s o k u n g .  

~ ~ - - C ~ t - ~ ~ .  Witting. 
C o d  Psrrr bt. Ezplor. Her, PUM. Cimnutance. Na 30 (1905): pp. 8. 

Kurze b h r e i b u n g  einee elektrisoh regbtrierenden 8tmmmerrwrr. Yon Rolf J. 
Witting. With I U W d h .  

O a ~ ~ ~ ~ t ~ .  X.nrsnandELmm. 
Conail Pam.  Int. Ezplor. Her, Pd. Cim-, NO. 34 (1906): pp. 4% 

Fridtjof Nlmuwm Methods for msunring direction and velocity of Oarrente in 
the 8ea With an Appendix by Dr. V. Walfrid Elrm.u. With IUdroiionr. 

Oc-phy-tr. C.R. 142 (1906) : 245-246. Thoolst ~d Qhrv.llirr. 
8- la circulation o d d q u e .  Note de MM. Thoulet et Chevallier. 

Ocoamgmph~-Noth~dr. .aloid. 
C d  Ponn. Int. Ezplor. Mer, PUM. Cirt~nrtmu, No. 32 (1905): pp. 10. 

Oharlee A t d  Kofoid. A =If-cloeing Water Buoket for I'lankton InvwtigaLiona. 
w* lllwtraiioru. 

00-nphy-Tidw. B. H d  O&my. ds M- No. 68 (1006): pp. 20. met. 
Cow d'Odsnogrsphie fond6 P Yeria per 8. & 8. le l'rince de Monaco; P Ann&. 
Lea Mades. Par A. Berget. With Dingmu. 

8.ilr. B-. 
Bodenkunde. Vm Dr. E. h n n .  Zweite Aufl. Berlin : J. -Springer, 1905. 
Like gf x q, pp. xii. and 432 Price 9s. 

 spa^^. K M k L  
Kohhkunde mit BeNcgeiohtigung der Karatpliinomene. Von Dr. Walther vou 
Knebel. (Der Wiaomdaf t ,  Heft 15.) Brounschweig : F. Vieweg u. Sohn, 1906. 
L l h  9 x 6, pp. xvi and 422. Illwtra4wna. P+(cs 5r. 6d. 
A qmlematio text-book of rpelwlogy. 

Voloanoer. V'rh. 15 Deutd .  Gcqjrn* h n s i g  (1905) : 135-150. Pridaiohaen. 
Dr. Moritz Alphonr 8tiibeh Verdienete urn die moderne Vu!kanologia Von 
Dr. Max Friederioluen. 

& o g o o g r a ~ - - ~ a  Tryborn. 
i h m l  Perm. I d .  Elipbr. Mar, P d .  Circonrtue, No. 28 (1905): pp. 34. 

Berioht fiber die b W b n  zar Vermebrang den Laohses und der Meerforellen 
in den Fliiesen der hbee . . . bearbeiht von Dr. FiL Trybom. 

~ O P O O E O Q B A P X T  ABD RIBTOBIOAL BIWBUPRT. 

& ~ P ~ W P P ~ Y .  Boelnr. 
*li&e Bealm. L'Homme et la 'Perre. Tome 1". Lea Primitifa, Hietom Ancieune. 
Originen, Milieux telluri nee, Travail, I'euplm athrd&, Famillee, Claeses, 
Peuplodea, Rythme de l'Atoire, Iranie, Caucosie, Potamie. Paria : Librairie 
Univenelle, [d dded]. Sire 11) x 8). pp. iv. and 580. Map and Illudmtwrrs. 
Priac 15 jr. Prarenbd bg M. Paul M w .  [TO be rcv~owed.] 

Commrroi.14~08-nut. hdhomme. 
L e  Cocotier. Culture, Iudmtrieet Commome done l a  prinoipaux p y a  de produotion. 
Copruh, Huile, Fibre de Corn et d&vQ divem. I'M E. l'mdhomma Paria : A. 
Chsllsmel, 1906. Size 10 x q, pp. 492. I l l~ra t ionr .  Prim 11s. Gd 

Histor io .1-hly  R.relo. Pnrohu. 
Haklnytur Porthumu, or P u m b  Hi Pilgrim-. By Samuel Pumha, B.D. Voh. 



18 and 14. Gleagow : J .  BfaoLehome & hoe. 1906. Sim 9 x 6, pp. (vol. 18) xx. 
and 560 ; (vol. 14) rx. and 592. Foeoiloile M a p .  . 
These volumes embrace the coneluaion of the mrly Engliah and Dulcl~ voyages b 

the north, nnd the beginning of the American motion. 

a t t ~ r h l - l a p a  Biu Q. llaliotur 18 (1905) : 585-601. 
h m e  di twi carcarte nautiche dei wcoli XVI. e XVII. Appllnti di Olinto Marioelli. 
Diaaussee the sonreen and relatiombip of six Italian m a p  of the Mediterr~necro. 

or parto of it, with d a b  between 1556 and 1615. 

aLtoricd-&ku. J.R An'atic S. (1906) : 460464. 'Raau. 
t3akantsna. ,By F. W. Thomsa 
Bupplementary noten (of. May number, p. 5P2)). 

Riuoriesl-Vinknd V 0 y . g ~ .  Iiawl. 
NOT& 0.8. Au* 16, I'M-1905 (1905) : 1-41. 

Nordmmnd og Skrmlinger in Vinlsnd. Af Pruf-r Dr. Yngvsr Nielmn. 

girtorl of (+W=P~Y. . . Lohne.  
Les Navigutiona de Pantqm~el. dttlde nor le Gtbgmplie &b&menne .  Par 
Abel Lafranc. Puria : H. Leclem, 1905. Sire 10 x Cf. pp. 331. F-mile Mop 
und IUualrutioxr. Price 9s. 
Intemting as throwing light on the geogmphind knowledge of tbe time of Bobekir 

and the actual sources from which he drew him demxiptions. 

girtory of Qeography. G.Z. 18 (1906) : 20-51. Berkr. 
Die Lehrc von der Kupelgestalt der Erdo im Altertum. Vortrag, gehalten im 
Verein f i r  Erdkunde in Halle, vun Hugo Bcrger. 

&tory d Baogrcrphy. d'+. 
Sooiodade de Qcographia de I . i n h  Algumaa C u r b  ineditan do V h d e  de 
&tarem, corn umn intmduqh o notae por Vicente Alrneida d'Ep. Liabg 
1% Size 10 x Gf. 

l t d i @ o I l I - a t M ,  
Riv. G. Iialiana 1% (1905): 257-266, %I(-375,16&475,528-530. 

WPWw 

La Btathtica delle Beligioni si primi del Becolo XVII. seoondo Qiovpnni Boterq 
di Nberto Magnaghi 

BIOBllbPKI. 

Pamri. Him. G. Iialiana 18 (1905) : 329-339,4!%-463. w- 
Le opiuioni e le amcwenze geograficho di Antonio de Ferrariis. Memoria di 
Bohrto Almagih. 
Antonio Ferrari. surnamed Gdatco, lived in the latter half of the fifteenth and 

early pert of the nixtoenth century, and among hie vsrioue writing paid some attention 
to geography and mapmaking. 

Qordon. Oordolr. 
A Varied Lifo. A Becord of Military and Civil Service, of Sport and of Tmvul in 
Indiu, Central Auia, d Pereia, 1849-190'2. By General Sir Thomas Edward 
Gordon, K.a.n., ek. London: John Murray, 1906.. Size 9 x 6, pp. xvi. and 
Illwlrations. Prim lh. 11&. Pr&d ly Publish. [To be reviewed.] 

Baolor Q.Z. 18 (1006) : 65-79. Ohrdin and BrPnbr. 
Ebde Beclue' Lebon nnd 'Wirken (1830-1905). Von Pnnl Oirardin uud Jean 
Brmheu. 

~ iah tho t~n .  a.2. la (1906) : 1-11. netmar. 
- Ferdinand von Biehthofene Bedeutung fur die hgraphie.  Vou Alfred Hettuer. 

Biohthofen. Biv. G. Ilclliona 18 (1905) : 577-584. Porru. 
Ferdinand0 van Bichthofen e ln aua opera ecientifia~ Nota del Pmf. Filippo Ponms. 

W i r n ~ m .  G.Z. 18 (1906) : 12-20. 
Hermann v. Wiegmann zum Gedlchtnt. Von Alfred Kirohhoff. 



e m  
-P4- - 

InitunaM 0.blogna of Eoienti60 Litmture. Fourth Annual Issue. H. 
asolal5J. Ladon: Eurbon & SOM, 1906. Bire8fx54,  p p  viii and 250. 
Pr(orlk6d 

IrittbEm#ra a ~ n g i ~  5.8 (1906) : 3 1 9 a 8 .  ~ a g a i r e .  
The Frontien of the Britirh Empira By Dr. T. W e r  Yqpire. With Map. 

Mtirh Empire. Kaw 8. (1905) : 9-43. - 
Botaniod Survey of the Emph.  
f3btohu1 the work done during the last half-century (cf. a&, p 296). 

Q l m a 1 C . m  C-m.1 
B r i W  Xmeum. CUM w of Mapa. A h u 8 .  Part xxxix. a m h ,  1906. 
h n h :  printed by ~ i m  010orer 8 SOW 1906. size 114 x 9, pp. 274. pn- 
# s J e c l b y U s 6 m p s r c p s r c ~ 6 f U s M a p B o o a , & S t ~ d l u r s u c r .  
A most uaeful catal e, including mapa in printed booh M well u thaw publbhed 

wpamte~y. ~t ia not m T a  p i d e  to reoent mspq but givea the tiuea of a ~ o l d e r  m a p  
b l y  added to the ~ t i o r d  oolleotion. 
lduo.tIod. - 

Beport of the Felated lJohool Boientiflo Boohty (founded 1877) for the y m  1905. 
Earle Oolne, 1906. S i i  8)  x 54, pp. 16. 
The d t y  inoludeo e geographical motion. 

l d u o a t i o n r r l ~ p h y .  J.G. 6 (1806) : 161-175. Jdbmn.  
About Neb h r  Map Dnwing. By Y. 0. W. JefPenolr. WA I Z Z ~  

Phibition. 
Boyd Oommbriom St. Louie International Exhibition, 1904. The Britbh Section. 
Oampiled by Sir Iddore Spielmana Imued by the Boyal Oommimion, 1906. 
Size 14 x 11, pp. 3%. 1Uurkotionr. P d  lq the h*. 

~ p h i o a l  Xemoiir Babel a d  Eelmolt. 
Kine Schrifteo von Friedrich I&@. Ansgewihlt ~ n d  hmuegegeben d d  
Ham Helmolt. Hit einer Biblioprsphle von Vilctor Hautzd .  2 vole. Mifnchon 
rind Berlii: B. Oldenbomg, 1906. 8is5e 10 x 7, pp. (wl. 1) xxxvi. and 000 ; (vol. 
9) -542, and lxii Portrob. PrJos 2k 6d. 
A a W o n  of articlea and memoire from a variety of s o a t k d  so- some of 

them not generally scoesaible. 
0- Boalety. BB. XMiiaiab ds G., 6 Ber. (1906) : 435459. A b W  and Ski,  

O e n t e ~ i r e  de Bkhuned Ali et trentieme annivmire de la fondation de la 
W t 4  de W p p h i e .  Par Dr. Abbate Pacha et Z&i Eey. W M  Portrait. 

~ P P ~ Y .  - 
The Round the World" Series. Om Planet. London : T. C. 8 E. C. Jack, [not 
&tad]. S k  74 x 5, pp. 256. Maps and IUudratwnr. Prim la. 6d. PrswrJad 

tks PuMiAm. 
T ~ M  volume tresta of the Earth in relation to other hesvenly bodibodieq and of the 

brosdw dbtrihtionr on ita marfce. 

NEW MAPS. 
By E. A. -8, Map ChzdorJ BO.8. 

x01U)PIL 
X n g h n d a a d W h  O d n m m  llamy. 

OBmuo. 8 m m  or E~IJBD mr, Wacm :--8heetr p W e d  by the DkeotoDc 
~ o f t h e O r d ~ ~ ~ c e h y ~ R o u t h a m p b m , f r o m  Jolp 1 to31,1906. 

S ~ t 0 l i n o b : -  
Serier, printad in colonn, folded in oover or flat in ~hoeb,  3, 5, 6, 7. 

Prbq Om pops, 18.6~2. ; m o d  on li#r, %. ; mwnid in wct(onc, %. 63. d. 
Ha III.--S~~CMBE~, 1906.1 Y 



1-fash (third edition) :- 
In outline, 33,42,50,151,185,284, 249. la. 4 (engraved). 
Printed in coloars, folded in cover or flat in h b ,  220,223. Price, on plrpsr, lr ; 
mowntsd on linen, 1r.U.; mounted b d w n r ,  2r. d 

6-iaah-Oounty Mapr--(flrut revirion) :- 
Brw-a, 13 n.r. O u d i g m A h ,  4 an, 6 n.r, 15 an. aumutbrarBin, 
10 n.r, I8  8.w.. 55 n.r, ax, 43 an. Dwonahh, 17 n.r, UE, 18 aw., 82 rr., 
43 mr.r,48 ~ x . 5 4  ~.w.,ar. ,59 1.~,72n.n.,79s.w.,88a.m.,a~,89n.n~90 s.r, 

. 92 u.w., 93 U.W., aw., 96 x.w., 99 aw., 100 an.. 102 ax, an, 109 n . 5  113 n.r. 
Linoolnrhire, 77 ar, 86 aw., 87 a.r ,  s.E., 88 n.w., 89 u.w., 97 n.w., n x ,  s.w, 
99 n.x, 100 x.w., a.r., s.w., 102 (N.w. and x.E.), 108 X.W., s . ~ ,  110 (81. m d  I.=), 
ar., (I.= and n.r), 116 ar,  117 e.w..s.r., 118 a.E, aw., ar., 125 u.w., a*, aw., 
ar., 126 s.E., an., 127 8.w.. 133 8.w.. sr., 1 s  xr., 135 x.w., 83.. 156 s.w., 140 n . ~ ,  
154s.w. IIorlolk.6 n.r., 95a.r, 104e.x,105 am. 8dfolk,4n.r. W- 
31 s.m.,32 s.w.,e.E.,38 n.w, aw.,39 n.w., 45 e.r,51 N.E. Yorbhk, (FmtBemm 
of 1891 Bwey), 288 e.z., 289 s.w. la d. 

Ba-inoh-county Map (first reviaion) :- 
aunUrthcmhirr, XII. 8 ;  XX& 13,14,15,16; XXXIL 13.14 15,16; XXXIII. 
13,14,15,16: XXXIV. 14.15; XXXV. 13; XXXVIIL 1, 2, 3.4, 5.7, 8,9,1% 
11, 12; XXXIX. 1. 2, 3, 5, 8, 9, 10, 12; XL. 1, 2. 4.5, 6, 7, 8, 9, 10, 11, 18; XLI. 
4, 5.7, 9,lO. 12; XLII. 1, 2, $4, 5, 6,9. Daonrbirq L. 3, 6,7, 12,14,15,16; 
LXI. 4 ; LXII. 1, 3, 4, 6,7, 8. 10, 11, 12, 15.16; LXXIV. 2, 4, 8, 11, 12, 1% 15, 
16; LXXXVII. 1, 5,s. 13; XCFII. 1, 5,9, 13, l4,15; XOVIII. 13; CV. % 5, 
15; CVI. 5; CXII. 5.9, IS; CXVIII. 1, !5, 6.9, 10,11,15; CXX& 8, 5, 6.7; 
CXXXVII.9. -, L.4: LI. 1.4, 5,8,11.12,16; L I I . q q 4 ,  5, 6.7, 
8, 9, 10, 11, 12, 13, 14, 16; LIIL 1, 2, 3, 4, 5,7, 8,9, 10, 11,12,13,14,15,16; 
LIV. 1, 2, 3.1, 5, 6,7, 8,9,10. 11, 12, IS, 14, 15; LV. 2, 3, 6, 11, 1% 14, 16: 
LIX. 12; LX. 1, 5.13, 16; LXI. 2; LXIV. 4, 8, 16; LXVL 1, 5, 6.7, 10, 14; 
X U .  9 1 1 4  5 IIorfoIk,X. 12.16; XI. 13.15; XXVIL 8,12,16; XXVIIL 
1,5,6,7.9,10,11,13,15; XXXVIII. 1,8,10,12,16; 2, 3,5,6.7,9, 
10, 11, IS, 14.15; L. 4.7, 12; LI. 2, 3, 5.6, 9, 10; LXII. 1, 2, 3, 5, 6, 7,8, 9, 10, 
11, 13, 14, 15; LXXIII. 4, 8, 12.16; LXXIV. 1, 2, 3, 5, 6,7,9,10, 11, 13, 14; 
LXXXV. 16; LXXXVL 2,9, 10,11,13,14, 15; LXXXVII. 5.9.13. Pombmh- 
rhfre, 11.12 : 111. 13 ; XII. 8. Yorkdim (Fir& Revieion of 1891 8urveyL OCLIIL 
2, 3, 4, 6, 7,8; CCLXII. 1, 2, 3, 5, 6, 7, 8, 11. 16: CCLXIII. 1, 5, 6, 8, 9, 10. 11, 
12,13,14,15.16 ; CCLXIV. 4 5.7,s. 9,10,11,12,14,16 ; CCLXV. 2 ; OOLXVI. 
15.16; CCI,XX. 4.12: CCLXXL 1, 2, 6,9, lo, 13, 14; CCLXXTIII. 2, 3. Sr 
scrd CCLXX. 7; CCLXXVIII. 16. la. 6d. sad. 
(E. &anford, LondolP Agent.) 

RaMe. Xiniat~ C I'In*, p.rir. 
. Carte de la France dr& par ordre do Miniatre de 1'Intddenr. Bode : 1 : 100,000 

or 1 inch to 1.6 etat. mile. Bheete (new editions): xvm-12, CrC y-en-Valob; 
xvm-M, ~eo'i; urn.-%, A t; ==xi.*, ~ulia. ~ u i i a :  ~iniatgre de lVhte- 
rieur, Gervioe Yicinal, 1906. 8- 0.80fr. d a m .  

Olugon. Johmtm. 
Plan of Qlasgow. Soale : 1 : 10,560 or 6 inchea to one Iltst. mile. Edinburgh: 
W. & A. K. Johnston, [1906]. Price- 2r., mounted on doth. P d  0,Us 
Pa*. 

A good useful plan of G h g o r ,  clearly drawn and printed in oolonn. For the 
purpose of general referenoe, an index might have been added with advantage. 

loandlnari.. B4tL. 
Norden af Dr. Magnns Both. Bcale 1 : 1,000,000 or 1 inch to 15% stat. miltu 8 
ehwts. Btockholm : P. A. Noretedt & Sons, 1906. 
A new edition of an orogrnphically colonred wall-map of Norway, Sweden and 

Denmark which first appeared in 1883. I t  ia boldly executed, the namea of all 
important plecer being printed in lsrge type 8o an to be seen at  a dbbnoe,  while the 
mailer namea can be read upon oloee inspeotion. 

AlIA. 
China, Topogmphiod Section, W e d  &a#. 

Proiinae of Chk--Chimp (ptovieiohal islrue> Scale 1 : l,ooO,ooo or 1 inch to 158 



miler. London: Topo p h f d  k t i o n ,  General S W ,  War OBoe, 1906. 
~a L PZ- tg U* S* 01 ~t7ikrry e a t i m .  

b d h  Qormmnent OUT+ 8 l u r e p r 4 a n d  of Indir 
Indian Atbr, 1 inah to 4 mil- Sheets: 2 H.E., parts of diatriob Lukhana, 
-hi, and Hydernbod (Sind, Bombsy Preddenoy), additions and oomtions 
to 1903. 16 u.w., perb of dietriota Dera h a i l  Khan (N.W. Frontier Pmrinoe), 
-ad, and Shahpur (Punjab), oorrections to 1905. 24 n.E., arts of dintriot. 
S m t ,  Thaw and NeaiL. .ad of Dhsnuopor, Bsnsds. Jawhnr, a n 8 ~ u r p m  State. 
( h b y  h i d e m y ) ,  and DsMn (Portngneee Temtory), additions to 1902. 36 
ax, pork of 8.bh Ali Bejpnr, Jobat, Jhabne, Gwalior, Indore. and Dhar (C.I. 
-0 ), d d ~ t ~ o n a  to 1903. 41 H.W, perta of districts Belgsnm and Bstnngd. 
of fiLpur, Xmm+d, Sangli, hcldkaranji, Bavda, gy.5 and Sanntvadi 
h t w  (Bornbey hxudenoy), and of (foe (Portngnese Territory), 1905. 43, perb 
of &nth l h u r a ,  Mal.bar, and Coorg (Madrsr Presidency). and Y p r e  Stab, 
additions to 1905. 59 u.E., pnrta of dhtriotr Chitaldroog (Myrore) snd Anant.- 
por, B d q ,  Cnddapeh, and Kprnool (Itfadran President ), addit im to 1898. 
60 n, pcut of dirtriots Mymre, Bsngalore, T d ,  a n g  Kolar (Myeore), and 
of Salem and Ooimbatore (Madras Preeidenoy), additions to 1901 73, 
W o k  Indur, Tandur (Nisamps Domini-), Ammoti, Wan, Wadha, cg 
Nqpur, and Bhandam, and of State Bestar (Central Prorinees), ndditione to 
1908 90 an., parts of distriob b d h ,  Bilerpur, and Boleghat (Oentd Pro- 
em), and Bewah State 0.1. Agena ), addition to 1904. 105 aw., p d n  of 
d w o t .  bd ( ~ a g . 1 )  -6 ~ i l u ~ u  (LM P~ovinoe~), of sbtn w g p u r  
(Ben%), fhrgija, Jubpur, Udeipnr, and Bsiguh (Central Pmvlnoee) additiono 
to 1905. 118, parb of dintriots Dinajpnr, Ooelpara, G u o  Hills, and Eangpor $* h q p l  and haam), D+wling, P.M.. and Bhutan, Camb Behm and 

ikhm Ststar (Bengal), od&tiow to 1903.-Index to Indian A t h ,  ahowing 
h e t o  thnt have baen pnbliahed n to Ootober 1. 1905.-hovinee of E.sCern 
h g a l  and Amnun, 1 inoh to 32 mif en, 1906.-Madrae Pddenoy,  1 inch to 32 
m i h ,  additbur to July, 1905.-haam, 1 inoh to 4 miles. Dietriot Eli*, 
1905.-Bengsl 1 inoh to 4 milee. Dietriot Cntteok, 1905.-Lower P ~ V I I I ~ ~ B ,  
Bengd, 1 inoh to 4 milem. Diatrict Pa- addi t im to 1905.-Part of Eeetern 
Bengsl and b9sun, 1 in* to 4 milea Dintriot Tippers (Second Edition), 1906. 
--Bombey, 1 inah to 4 d e a .  Dirtriot Kolabq 1906.-N.W. Frontier Province, 
1 to 4 milee. D M o t  Kohst, 1906.-United Pmvinoss of A p  and Oudh, 
1 mch to 4 mila. M o b :  Hprdoi, additim to 1905; Meerut, 1906: P u b b  
@, ndditionr to 1905.-Oentrsl Pmrincan, 1 inch to 18 miles. Diatriot Belaghat, 
1905.-United hvinoea of Agm and Ondh, 1 inah to 8 m i l a  Dintriot PSrteb 
~ h ,  1S(M.7Letele in the Punjab, 1 inch to 2 milea, 1905.-North-Wdrn 

ua-Fmnber Snrvey, 1 mah to 4 miles. Sheet 7 X.W. (Preliminary Edition), 
part of Persin (BPndsr A b h ,  1905.-&nth-Western haia Survey, 1 inoh to 4 
miles. Sheat 89 e.w., part of Peraim (Lariatan), 1905.-Beng.1 Survey, 1 inch 
b a mila Sheets: S9 (8eoond Edition), parb of States Bsmrg Oangpnr. and 
Bod ,  Bscwnr 1861-63, 1905; 100 and 101 (Second Edition). perts of Stater 
B.mrs and Bonal (Ben@ Besron 186342,1905; 128 (Beoond Edition), pa* 
ot mat singhbhnm an? statea ot w p n r ,  %nab and -J~u, 8am.a 
186&6!&1906; 309, perte of distriob Nndia, Jeeeore, Khnlna, and 24 P a r g a n ~ ,  
Beuolu 1848-53, 1906.-lhtern Ben and Animrn Survey, 1 inah to a mile. 
Sheet 4% Seumd Edition), p r t a  o!?Motr Chittag~ng (But  Benga1 and 
W), Akyb (Bnrms). Seaaonr 1883-87,1888-93,1905.-Bornbey Survey, 
1 inah to a mile. Shwb: 59 (Second Edition), pute of Statae Naranegar, D h d  
I(hham, M o d ,  Vankaner, and Kotm Naysni (Kathiawar Agenoy), Seaon 
1873-74, additions to 1905; 106, parts of diatricte Ahmedabad, B a d 8  stab, and 
MnM Kmtha, and Eathiswar Agenoiw, Seaeon 1875-76, additions to 1903; 120, 
pertr of M o t  Ahmedabad, Mahi Knntha Agenoy and Bared. Ag~noy, f k a o ~  
181880, addiiiow b 1902 ; 130 (Second Edition), pertr of M o t  and of 
Btates -a and Sachin, h n s  1876-77, 1880-81, additions to 1902; 282 
pcutr of dutriotr Kenrvs (Bombay) and Shim- (Xymre) M d ) ,  E~MOM 
186189, 1898-1901, 1905: 336, prta of diitricts t.hiWdmog by-), M . d n 4  
and Dhrnrer (Bornbey), &ason 1882-83, 189S94, additions to 1905.-Bm 
S ~ e y ,  1 inoh to a mile. Sheeb: 2, parta of diatrict Chittegong (Eart Bengal 
and Amam) and Abyab (Burma Sessone 1888-87, 1888-93, 1905; 75 (N.8.. 
R.- Mh), pit. of &atnot. Minb, Thayetmyo, and Kpnkpyn, 
Bearon 1903-04, 1905; 114 (N.S.), p t  of dintriot Thsyetmyo, Seeeon 1900-01, 
1905: 127 (N.S., b d  Edition), p u b  d dwiota Bac&n and MynunpYa, 
BOUOM 1@6-87,1889-92,1905; 211 (Becond Edition), parts of dbtr ia  Thrrro- 
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wddy and Eamda, Bswar 1 ~ , 1 ~  1903; 214 (Third Edib) ,  pub 
of dirtriota H e n d a ,  Ibubin ,  H a n h w a d d ~  and Thurrraddy, bnnonn 1882- 
84, 1888-89,190243,1905; 295 ( h d  Editmu), pmta d dutriot Ysmethin .Ild 
Southeru Bhan B k b ,  8eraonr 1894-95, 1899-1900,1905: 666, 609 (N.B.), pub  
of Southem Shm Bta- 8euon 1903-04, 1905.-Cantrsl Indie and l b j  
Survey, l inoh to m mile. Bh-t &IS,'= of diatriot Jalaun (United P~AQBIX 
Datia, mnd Qwalior C I. Agenoy), M 1 8 5 ~ 1 W ) t L - C e n ~ l  MOM 
Burvey. 1 inch to m L  Bh& 19 bond Edition), putn of dimmot Yi.p 
(United R0ri.m) and Bar& Atate (CenFl  Rovinom), gUr 1E-66, 
1885-84,1905.-W&aa B m y ,  1 hoh to a mde. Bh&: 2 Smond mhon), 
p u b  of dbtriob KSDM (Bombay) and Shimoga (MproL&m 
laSl-SS,1898-1901,1905: 23 (8eoond EditionX pub of 
( X y m ) ,  Yadru, and Dharwez (Bombay), Beuane 18824%. lSS3-94, addittom 
to 1905: 24, pmta of dirtrlote Dkwar (Bombay), Bhfmok, md Chitahhog 
(aay1ofe), BeMlr  1882-83,1.89?-94, oomted  to 1903.-Punjab Survey, 1 inoh 
to a mlle. Sheet. : 198 (Prelunmuy Edition), pwta of dirtriotr Montgomery and 
Ferosepore, Beseonr 1901-02-03,19(M; 270, psrb of dhtriob BohU m d  Our- 

n and Stater Nabhe, Pat iah Jind, Dqjana ab), and Jaipur (Rajputans), 
1861-63,1867-68,1874-75,l905.--Sind=y,l inoh to 2 mileu BLrC: 

41, 4!3, 61, 62, prb of di&rbb Iarklmnm, Hydembsd, Sukkur, and gb.irpor 
Stete, Beuonr 1893-94,1901-03,1S(M.-Kid Bwey, 1 inch to a mile. Bh-b: 
4 dietriot LmrLh.nq Besron 190041, 1905: 25, didriot Larkhaan rod Hydea- 
bed, Eleneons 1893-B4 19Ol-OS,1905: W,.dirtrict Hyderabed and K&pw Bt.b, 
Beseon 190144,1905; 59, di8triot Sukkur, &moons 189243,1899-1901.1905.- 
United Pmvincea Surrey, 1 inoh to a mile. Sheets: 84 Third Edition), pub d 
diatriob B d y ,  Dudnun, Sbajmha11 ur and Pilibhit, LM 189!&1900,lW5: 
115 ( b o n d  Edition), put of dietriot bexi ,  0- 18929& 1895-99.1906; 116 

63, dditionr to 1901; 202 (8-d Edition), puts  of dirtriot Mirxapur (United 
Provbes) and Sar ja Btate (Central Prorinaee), Seamno 1887-68, 1885-81, 
~ s a r - ~ - * t E & ~ q ~ ~ ~ ~ ~ ~ h ~ ~ u . ~ *  ~llol. 

xora. xv@awrud.orl. 
Ma of Northe.rn Koran, oonrtrnoted by A. L Zveginrof m d  Bmm N. A. Korf. 
d e l : 8 4 0 , 1 ~ 0 ? 1 h o h t 0 1 5 8 8 ~ ~ d B L  1904. PB-] -by 
C d d  J. & LhOkawy. 
A short time before the outbreak of the R d a  aee ru, Y. A. Zreginrol d 

B M n  N. A. Korf made sn extensive journey throug%"Northem Korea, dmin whiob 
-ring osnied on M well M oko-tsnoea would admit, the ramlt of rhiob 
work, oombined with that of s u ~ m  trsvellen, L ahown on thl map. The podtbnr 
of thirteen point. were deterrmned utronomially by I. Z- and them, 
tagether with other d&rmina t io~  by &lone1 Btrelbihki, enabled the antban to 
d j d  their rou te t ravem The relief is rhorn by approximate oontourn or kin- 
lien, resalting from many buometrio o ~ t i o m r  taken during the joumap 
Although neawarily incomplete in nun t h u  map b, in some rapeool, an 
dvanoe on o t h m  of the anme region w h i i  re ~~psued  

aufe des brinr der OO&LM, men, fbuvcta et  laon de la Bumie d S M e  et der 
limitroaha. dm& DU le 86~teur. 1r6nM-lieutennut d'EtatlKakr A. de 
soale f: 42bO,000 o i l  inoh to 66.8 ;&t. m h  to m inoh. 4 rhe& 8t Petam- 
 bur^: Ministhe der Voier et Oommunhtionr, 1905. P n m d d  by (;ldo#I J. & 
b*. 
Thim large map of ddetio Bllssis and murounding li8hedu 

a e.upplement to the memoir, in Buwian, *Snpslde?r  ~MMi"Pd40.* h 
various river-- .re olemrly marked out b ooloumcl linar, the kger drabgo 
ueu being lhom by b r a d  linea of aolour, snd d e  b d m  of the t r i b u ~ e s  by -a 
ha. It i. far more than a rough dimgram, M t h e e  oolouri116 .im m p r h p m d  
on what ia redly a moot u ~ f u l  gemml map of tio Bnri., g z ~ g  mamy phab 
namca and muob general information, although without m, whbh would only h.re 
tended to wnfaae. 



m Q A .  
reJpt. 8 n n q  Dtlpubent,  @ah. 

Map of Egypt. W e  1 : 110,000 or 1 inoh to 1.8 rbt. milea. Sheeta: 8.r. 1-1, 
Ill.-1. aPiro: Pnblio Works Minintry, S w e y  Deptment,'l906. Prersntcd by 
Ue Direator-abnsral. &nq Dspodmd, adro. 

mfm- B m s y  Deputment, C.iro. 
T o p o p p h i  map of Giza Provinoe. Bale 1 : 100,000 or 1 inoh to 1.6 At. 
mila Sheets: X.E. 1-9; an 1-5, 1-6. Cairo: Pnblio Worh Minietry, Survey 
-t, 190445. P d  by tb Di~sdo~cQsnerd, 8umql:Dspartftsnt, 
Caiw. - congo. Burrllsr. 
(3ute dn Congo Franqsb dm& p Emmanuel Bmdier. W e  1 : 5,000,000 
or 1 inoh to 78-0 &at. milea. Perir : Service adogmphiqne den Cbloniw, 1908. 

mmamn. Moiml. 
DM Zwimhemtmmbd dea Logone and fhhari von Lai-Nielim bin Knueri-Ft. 
Luny besrbitet nnd geseiohnet von M. Yoisel. Scale 1 : 750,000 or 1 inoh to 
11.8 at. milea. M~~~ ow dsn h i d m  Bah&sg&&n, Band XIX., Karte 2. 
Berlin : E. 8. Mittler & Son, 1906. 

rtullarun, MOiml. 
Provhrinohe Ksrte der Cfebirgnlandechahn den Yilitiirbtuirkea Fontem bear- 
beibt von Y. Moieel. Scale 1 : 100,000 or 1 h c h  to 1.6 atat. mile. Mittdungen 
aw den d e c r k h  BeArtzqsbiskm, Band XIX., h r b  1. Berlin: E 8. Mittler & 
80~1,1906. 

AlEBIaA. 
&nsh. Daputment of thn Interior, Ottawa. 

Beotional map of bed.. Boale 1 : 190.080 or 1 inch to 3 ebt. milea Bheeb: 
31, Turtle monnhin, revined to April 17,1906; 22, Dnfferin, reviaad to April 26, 
1006; 73, W i p e  rerired to Ma 26,1906 ; 316, Vermilion, revined to May 18, 
1906. otbwa:  #;putmat of d e  Interior, Topographical Survey Branch, 
1906. P m s n b a b y U s o a ~ ~ o f t A s I * .  

United Itster. U.8. Be0logid.l hmq.  
Geologio AtIan of the United Sbtee. Bcale 1 : 125,000 or 1 inoh to 1.9 sht. mile. 
F o b  : 128, Aladdin, Wyoming-South Dakota-Montons, 1905; 129, OliRw, 
Arhns ,  1905 ; ISO, Bioq Colorado, 1905 ; 131, Needle mountem, Oolarado, 1905 ; 
132, Ynmgee, Indian Territory, 1906; 133, Ebembn Penneylvania, 1905; 
134, Beaver, Pennqlvania, 1905; 135, Nepeata, ~ o l o d h ,  1906. Wdington : 
Department of the Interior, U.S. h l o g i o s l  Snrvey. Priw 25 each f&. 
P d  by i h  UYB. ckdogw h & r r w y .  

AVOTUUA. 
Yew h n t h  Wale#. -at of h& BJdnsl. 

New &nth Waler, inolnding Lord Hone h d .  Soale 1 : 1,013,760 or 1 inoh to 
16 &at miles. 4 rheeta Sydney: Depertment of .lende, 1905. PrsrsnLsd by 
t b U n & r - ~ j o r ~ N ~ B w U W d s r  

Yew 8011th W d e r  ~~t of Land#, B y b y .  
Wheat map of New Sonth W h ,  showing h d h  of wheet dietriotn, with 
d u d  .ereegg for grain and average yield per nore in rnoh dietriob for the ten 

1,013,764 or 1 hoh  to 16 atat. milea 4 
1905. PAYO 108. Ptslsabd by Us Under- 

Ilm b t h  W n l u  h p r t m e n t  of Lana#, Iydnq. 
ToruiPt ma of the mmth ood,  New &nth W k  W e  1 : 633.600 or 1 inoh to 
10 &at. A. F3 dney: Department of Lsndn, 1906. Prsrarted the U m h  
L&wrdaq,m Lrmd;, N m  - Wabs. 

Ilw h t h  W&r. Deputmlt of Iyanq. 
Ids of New Sonth Walen, indicating Esetem, Central, and Weetern Dividonr 8c% 1 : 8,168,000 or 1 inch to 50 sht. milea. Sydney: Department of h&, 
1906. P d  by tln U n & r ~ e Q t y  jw L a d ,  Now Routh Wdsr. 



&nth A m .  S ~ 8 m e n l , ~ t h A ~ .  
P h  showing putbra1 leuer in the Northern Temtory of Sonth Amtmlir Cam- , 
piled in the Sweyor-Qeneml'r O5m, Adelaide, 1905. M e  1 : 1,013,760 ar 1 
inoh to 16 atat. miler. 3 rheet.. Adelaide: SurveyorcQenoral's 05% 1905. 
P d  by iha &rrwipr-Canoral of South Awtrdia. 

WerternAuatnh. Dept. of and U m r l r ,  Parth. 
Ma of Wedam Arutrcrlis. W e  1:1,584000 or 1 inah to 25 &at. mil- 
4 sgeeb. Perth: Department of Len& and Sarveyq 1906. Prsrsnbd by thd 
~ u ~ o r - ( 3 e n e r d  01 Wedem Atutralio. 

POLAB ILLBION. 
.-. D.nth 8 m e y  aomduioa 

Kart over Qr3nland udgivet af Oommhimen for Ledehl .f ds geobgbb og 
geogrsphiae UndenrMelrer 1 Q6nland. Scale 1 : 2,000,000 or 1 inah to 31.6 ht. 
milea 4 rhwtr. Copenhegen : KommMonen for Ledelsen at de geologiake og 
geopphhke Unde~gelse r  i Qrgnland, 1906. P m f c d  by &a Dcrnuh &Kw)l 
hrniulorr 
Thin in the b a t  nerd map of Qrwnland that ham hitherto been ublbhed. It i 

tm e large d e ,  e n c h o w  the d t ~  of all recent oxpeditiou. l%e printing in in 
four colonrr, and has been most carefnlly carried out. Heights of ooa& land and of 
the great icecap are given where they are known, but there are no noundingo, whiah 
b, perhap, to be regretted. 

Smdbh Areti0 Expedition. ~ a t h d .  
Sv& Polarexpedition under A. GI. Natholat, 1898-1899.-Eub 8trer "An- 
tamtior" Knn under de r v e n h  lmxpeditiolrerno 1898 ooh 1899.-Kerb der 
Baie Recherche nnd Van Kenlen gy anf BpitEbergen. W e  1 : 100,000.-Kutn 
iifver Van Mijene Bay ooh Behnd.  Smle 1 : 200,000.-guCs iifver Kung Ksrh 
Land. Soale 1: 200,000.-Qeologil Karta ofvcu Kung Karls Land. S a l e  
1 : 250,000.-Knrb ijfver Konun Oloarn Fjord ooh Kejjrer Frcme J d r  Fjord. 
W e  I : 500,000.-Karta ijfver Beeren Eiland. Bcale I : loo,ooo. Stookholm: 
Qeneralstabenr. PreMnbd by Dr. A. Q. Nathord. 
A mdea of msp  and oharb, from v a r i o ~  pnblicatiom, rhowing the ex lomtion 

m d  mrrey work in Spitahergbn and on the east oart of Qreenlmd. a-PP~bea by 
the Bwedinh Arctio Ex tion of 1898-99, under the leadernhip of Dr. A. Q.Nsthont E"d" The h t  in a nerd e art of the North Polar bsein between Qreenlend, 8 itebsgen, 
and Norway, s f k i n g  the complete traok of the exploring veessel ~nkrrdio, ani the otben 
are special charb and plans, as shown by the titlee above. 

QlmBBAL. 
World. Butholomw. 

Atha of the World'e Commm. A new aerier of mape, with dakuiptive text and 
diapmr ,  ahowing prodnets, imports, exporte, commerofd aollditionqand eoonomio 
etatietia of the countries of the world. Compiled from the latest o5oial return at 
the Edinburgh Qeogra him1 Institute, and edited by J. Q. Bartholomew, r.ao.s, 
T.B.B.B. Part d LonLn : George Newnes, Limited. Preuenbd by tho BrblirAan 

World. P U P .  
I ' 11 I 1 +pa' Model Dnplex Mapa. N a  : 2, Ania ; 4, Anutrrrlari. : 6,80uth America ; 
7. I : r : l i ~ h  Idea ; 8, England and Wales ; 9, Scotland ; 10, Irelend ; 14, the Indim 
l'rn1,irk.. London : Qeorge Philip L Son, Ltd. Prim Id. W. d Prswnbd by 
I ! , , ,  ~ r~ l~ l in l~m,  

Er1r.11 of the above oonrist. of two m a p  in one corer, one ooloured to ahow polition1 
hoiinrlf~ rics. rrnd the other repreaentin the relief M i t  wonld e peer in the photogm 

-4.1 m i t i ~  a greatly exag e n d  nrtid s d e .   he iSa ma gwd, kt a 
tin11 of  the vertical rcak is far too great. 

4" 
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World. Btdord. 
SWord's  London AtLsl of U n i v d  Qeography. Qwb Edition F i y  dorued  
wpm, and nn alphabetical 1M of nuner with lntitudes and longitudes Birth 
edition. London : Edward Stauford, 1906. Prlas 2b. P d  by tke P d W .  

A new edition of a m f n l  little general a t l y  whioh WM Brat pnblirhed in 1888. 
No r l b t i o n  baa been made in the general nnaqement of the wpm, altho~gh one or 
two have been ndded. The b e t h y ~ p h i o a l  map of the world m hernia*- the 
geoloflolrl m a p  of Europe and the Brit~rh Isleq end the osognphid w p . ~ f  the 
Britinh Ieler, are worthy of rpeoinl attention. A fnll index to plaoe-nam~ is ~ v e n  J 
the emd of the a t l q  with latitudes nnd longitudes, m thnt it is poreible to locate the 
p h  on the w p  even if the name is not given on the map itself. The 8 t h  be 
obt.ined in 8vo h, bound in the mme style and at  the rme prim M the above, 
whioh u in qnarto. 

World. . Itidor. 
Nenntea, mn Qrnnd am neubenrbeiteten and ne en Au6age mn Stielen 
Hand-Ab. 100 Karten a d  200 bi ten  l i t  1 6 2 e t 0 1 1  in K n p f t i o h  a d  
einem al bnbetiachen Vemiohnis aller im A t l ~  vorkommenden N& ( m p w  
HO,OOO Remen enthn~tendl hen-geh von ~mtm Perthee* Q y p h w h m  
Amtalt in Qothn. Liefenmgen 9-12. Qoths: Jnrtnn Perthea, 1906. 60 &?fa 

A p o r t .  

Wn. 
W t Y -  Rjdmgraphie Department, Admiral@. 

Chsrb and P h  published by the Hydrogrrphio Depsrtmeat, Admiralty, during 
June, 1906. PraraJad by Us H m p h ,  Adwidiy. 

l o .  Incbr 
2852 m = &80 Ireland, west oocrst :-Sligo harbour and a prooch. 6. 
1875 m = 0.5 North M., Qemnany :-Elbe, Wrrer, and fade rivers. JI. 
3570 m = 7-29 Leeward idan& :-Puerto B i q  Yabncolr h a r k .  Br 

Weat Ldiw :-Plnu in Ambe, Bnen-Ayre, and Little Curapa, 
h n p t a d t  to North point, Little Cumpa, Pasrden bay, 
Kdendyk r o d .  b. 

811 1 m = 4.85 Cemtrpl Amerioa :-001011 harbour. &. 
3569 m = la A h h  :-Port Valdes. Bs. 
3493 m = 0'19 Bay of Benga1:--Cox's Bluer to Mayu river. JI. 
ZOO m =It95 Adrintio a r e t  of Italy from Ortone to the river Po. New 

p h  :-Rimini entrnnce, P-. 
5583 m = 6.0 Brit* Columbia. Plans on the eant mt of Vanoouver ~IIIIUI~. 

PI8R dded : - - O h e m  bey. 
3334 m = 1% 96ap.n. Tokyo to Bendni bey. Plan nd&d :-Onrhoma wnn, 
1020 m = 8.91 Anrtralh, east m t .  Plan added :-Port Kembla 
(J. D. P*, A # d )  

abrb M d .  
no. -b Xo. 

1875 North Qermnny. New ohut. 
Elbe, W u r ,  and Jnde riven.) Elbe, Wear, and Jade riven . . . . 1875 

513 Weat Indip.. P1.n of 

mtadt mheet. N " o " s t  to NO* point on new &nrt 3572 
311 1 Cmtral America Colon 

or Navy by. Oolon hnrbour . . . . . . . . . . 3111 
. I  

ahutr that h.rr reodvd Important Comtionr 
No. 2015, England, muth cuut :--Owen to Chri8tohmoh with Spithead nnd the 
Isle of Wight. 1887, Qermony :-Eider river to Blnnvand point. 2990. France, 
north u m t  :-Le Eavre and entrance to the Seine. 1300, South America, Magellnu 
stnit:-Plans in Barbara ohnnnel nnd Magdiden lonnd. 1373, South America, 
Dfagdlan strait :-Tiem de Foego, wuth-e~tern pnrt. 3327, Mexico, wuth-went 
mcut:--<)o &an Lnau, to &n Diego bey with the gulf of California. 192311, 
~ r i t h h  0 0 k b b  :-ape Caution to Port Himpaon, o h ,  northern portion. l9L31, 
Britfrh Columbia:--Cape Oauhon to Port Birnpron, eta., mouthern portion. 2430, 



Queen Chulotb idand a d  adj-t o o ~ t  of Britirh Cblnmbii lssl, Karen :- 
A p p d e a  to Ping Yang inlet 1658, Korea:-Ping Yang inlet. 
(J. D. Pot&, Ag&) 

Indkn Oomu and b d  8m. X-Odlrr 
~ e t e o m w a l  a h u t  or the rndian 00- ~ r t b  or 150 B. lrt. m d  ~ e i t  ta 
Alqpt ,  1906. London: l K e t e m , I ~ l  OInm, 1906. P h  sd Pramdd by an 
Af-OdDaa 

Rorth Athatfa ud Xedibmman ~ r o ~  OiEoo. 
Me-cal Chart of the North Atlantio m d  Medikmamm for ~ n g & ,  1906. 
London: M ~ 1 o g i a l a l  oaoe, 1906. Prlas 6fz. P#wded by* dfebd@d 
o* 

north uu~tia. ua  om^. 
Pilot ahart of the Narth b t k t i o  Oacun for July. 1906. Wslhingbn: U.8. 
Hydrogrcrphio o m ~ e ,  1906. P r a d d  tg pr U8. Eayclw*b o* 

I r d  p.side. US. E- O I b ,  
Pilot Uhart of the North P d l o  Ooecm for Angnst, 1906. Wuhingtolr : U.B. 
Hydrographio OtEoe, 1906. PtarsrJsd by tho U.?. HdrqOropMa 

PHOM8luPm. 
h b r y  Pnddeney. Dwaaf~. 

Twenty-three photographe of North Kmam snd Bijapnr Distriob, taken by H. M. 
Dwane. &q. Pssrsnbd by 8. M. D100na. hkq. 
 ha& pho-~mphe have -been pmenfed b i  ~ r .  Dwane through Mr. F. J. Vulej, , 

in  moponme to a requeot for geographioal *we of the peninsula of India. 
Bat& bay, &IIIU(& : ( 2 )  The hecrdlaud, M-umrugao ; (3) Boatmen d i n g  
in the Lueakwater, Marmugao; (4) Scene at VMOO da Gama bey, math dde, 

Eking out to ma ; (5) The landing-plsoe, Downapowls ; (6) The Fort -4 Bijapar; 
(7) The Boli Qombez, Bijapnr; (8) Old cannon, Bijapur; (9) View 2 m i k  fmm 
W l e  Rock railway etation; (10) View from 8.M. railway bungalow, 4 milor fmDp 
h t l e  Rwk station ; (11) Dngh Bager station, Weat of India-Portugoeu, ranway ; (It) 
Dharwar fort gate; (13) A well. Dh-; (14) D h . r w ~  b-; (15) Ap@ to 
main gate, Dharwar fort; (16) Inner gate, Dhuwnr fort; (17) The bottle dealer, 
D h m ~  berau; (18) The moneychanger, Dharwar bpraar; (19) The rploesellsn, 
D & m  W;  ('20) The riaedellern, Dharwar b u u r ;  (21) The mimebeon8 
w, D h ~ m  ; (22) The vegebble-nellerm, Dhuwar bamar ; (23) The villago boot- 
maker men& boob while you wait, D ~ I W  ksm. 
Iljlare. hrtoa 
&ven photo phr of the Ele hant Bsddah, arranged for the Prinoe of WelPs in 
M-, in #%- . 1906, Sen by M-. Barton, Son & Co., Bangdore. Pla 
ranbd by f i  ~ f g h t  &a ~ o r d  curson O/ K- G.c.s.I., Q.C.LE. 
h intereding mrim of platiiotyp, of different h. The titlea are an follom :- 
(I) Elephants in the outer shkede, the beginning of the drive; (2) Elephants 

entering the Keddah from the outer h k a d e ;  (3) The "lroomkier" entering the 
inner n W e ;  4) The toomkies unirhing 8 troublenome oow; (5) A a p t d  
ele hant being &en to water; (6) '!ying up a big t d e r  ; (7) ilu klLar h o W  
d ~ t o a p o t .  
v m T l p s s .  ~ a m d ~  

Vegetatiombilder hemuage ben von Dr. Q. Kamten und Dr. H. Bohenak. 
Ddtte M e ,  Heft 7 u. 8. $getationstypen yon der Inael Koh Chng im Meor- 
b n  von Siam, Von Dr. Job.  Bohmidt. Viorte Beihe, Heft 1. Ameirenpilanrcn 
dm Amaxonaegebietes. Von E. Ule. Jena: (fnstsv F i h e r ,  1908. P+ias 4.60 
mark4 aaab part. 

N.B.-It would greatly add to the value of the aolleotion of Photo- I 
p p h a  which has been eatabliehed in the Map &om, if all the Fellom 
of the Booiety who have taken photographa during their hv. la ,  would . 
forward oopiea of them to the Map aurator, by whom thy  will bo 
eoknowledged. Should the donor have pmha6ed the photographa, i t  , 
will be asefW for reference if the name of the photogrepher end hls 
eddreae are given. 
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TEE INDIAN OCEAN. 
B m a  B r e u ~ ~ s  UBOELY BABED ON TEE W O B ~  OF TBP PEROY SLADLN 

EXPEDITION nu H.M.S. "SE~L~BK,'' COYY. B. T. SOMEBTILLE, 1805.. 

By J. STANLEY GABDINES M.A.. Fellow of Gonville and Odna allege, 
and Demonalxator of nnlmal Morphology in the Univdty of OlrmInldge. 

P ~ ~ Q I A N ~ E  of no area of our great 0 0 8 8 ~  do we at  tbe prenent day 
know lee0 than of the Indien ooean within tbe tropioa Fifty yearn 
ego, in the d y e  of the great Ohbe and Indian olippers, it waa, eave 
for e emall area to the north of l d a p o a r ,  elive with white wings, 
anxioae to take advantage of every elant of wind or the amellest 
oarrent. Its minutat o h t e r i e t i m  were then the eubjeot of enxiow 
otudy, whenwre now ite greater part ie to moet navigators an unknown 
ma. With the opening of the Suez -el there waa a profound altera- 
tion of trade, and the maet important routes now atart, not from 
lauritine or the Cape, but fiom the Red sea Hundred8 of ateamera, 
laughing a t  win& and ourrenta, paw annually from Aden to Bombay 
and Colombo on the one hand, end to Eeet Afrioan ports, to Made- 
gssoer, Mauritins, and Beyohellee on the other. From Colombo, again, 
them are regular lines to Caloutb, Singapore, Weot Auetralii Yauri- 
ti- end South Afrim. But, exoept on the lines from the Bed nea to . 
Colombo, and from the latter to the Far East and to Australia, there 
is e reletive abeenoe of oompetition, a want of that neoeeeity for 
aoourate knowledge of the wiode, currents, and topography, whioh ie 
only oalled forth by a keen de~ire for aaving time or mileage. The 
routes ~ ~ o s s  her eurfwe are aleo wide apart, and her ielaude are 
oommemially unimportant. Great areas are eeldom or never o r o a d  
by ahip; in our six monthe' o& on H.Y.8. Sealark we never aaw, 

Bsd 3 the Boyd Gmgmphical Wety, June 11,1906. Map, p. 4%. 
No. IT.-Oan>m 1906.1 z 
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exoept in port, a single eteamer, and only one eolitary brig, a emall 
trader from Mauritius to the Chagoe. 

Soientifio expeditione, for the moat part, avoided the Indian OOaQn. 
O l d  in by Lend to the north, to the eaat, and to the west, their 
I d e r a  deemed her problems of leeeer imporbum than t h m  of the 
Paoifio and Atlantic. The p d b i l i t y  of nuoh extensive morementa of 
water aa in the greeter oceans waa not to be oomidered. The bio- 
logid oonditiom of her ehoree were deemed to preeent little variation, 
and her inleta to be mainly ooralline, mainly ooeanio, w d  t k e f o r c  all 
the some. Yet it WM these same oonditione whioh appealed to ne in  
arranging our route. We felt that the day of vaet expeditione, ranging 
through two or three ooeane, waa pessed. Knowing some of the problems 
to be solved, we deoided t6 attaok them in a restrioted area, aa free pe 

pomible from the oomplicatione brought in by wide rangea and varktione 
in temperalam, ourmite, winde, and indeed all phyeioal oonditiona 

The distribution of marine animale and planta waa a main feature 
in our work, einoe from the geogrephioal side no real investigation 
baa aa yet been attempted. M a y  organisms .are purely littoral, and 
many ere reatrioted in depth. Many, again, ere adapted only to 
peonliar oonditiom, to partioular environments. Yet we must mueider 
how far the arrangement of marine animals and planta over the globe 
haa been o d o n e d  by the past ohengea of land and ma, and, o o n v d y ,  
how far it elnoidaten enoh changee (an undoubtedly doee the pweent 
dbkibution of land organieme). For this purpose marine littoral life, 
reatrioted in ita bethymetrioel range, promiaea the beat weults We 
have to know, in the first inetanoe, what forme ooour in eaoh loorlity 
we ere oorueideting, and in what environment eaoh oan dwell, tempera- 
ture, range of depth, nature of bottom, eto. ; then we inquire how f u  
eaoh oan be dietributed by ita larvm, egga, or eporea, or how long wah 
larvm, egge, or sporea oan oontinue to exbt aa euoh in the open ooean. 
Experimentally, we oannot eimnlate the oonditions of the ooean, nor 
can we eetimate aatiefaotorily awidental meene of dieperaal, woh M 

by floating timber or weed. Indeed, to obtain eoourate knowledge 
under this head, we have to find islands mparated by deep eee and 
with no saspioion of anoient land within the batbymetrid limits 
of their organieme, and then to wmpare extensive oolleotione from enoh 
with similar oolleotione from neighbouring oontinental landa Aa the 
smaller bland8 of the Indian oaeen (with the p i b l e  exception of the 
Seyohellee) seemed in this senee to be purely ooeanic, their littoral 
organiems,eppeared to be partioularly suitable for oomparieon with 
thoee of the wmunding oontinenta, of whioh many mura t e  lieta have 

, ~ 
been made. We may in this oonneotion refer to the work by natureliete I 

of all oountriee, partioularly German, on the fauna of East Afrios and 
the Bed see ; to the fauna of &nth Africa, now being undertaken by 
the Cape Colony; to the work of the B.I.M.S. Iwedgdor under Colonel 
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Aloook around India ; to the Ceylon Oyetsr Rsporte by Prof. Herdman ; 
to the IKaldive expedition of Prof. Agaesiz, and to an elaborate report 
on the fauna and geography of the Maldive and Laccadive arohi- 
pelagoea by the author, as the result of 14 months' oolleotiog in thom 
gI'OUp8 ; to mnoh work in Malayeia and off West Australia, the result8 
of moat of whioh will be (or have been) inoorpotated in the report of the 
Dntoh &boga Expedition. How far the present expedition will throw 
valuable light on thie queetion of the dietribution of littoral animals 
and plants i t  is impossible to say to-night, or, indeed, until the 
aollectione are worked out. Our multe  so far are promieing, aa we 
found great diversity of life in similar environmente in different 

TAKAYAKA IBLAAD, BALQMOA ATOLL, CHAOOB. BANDY LAClOOXi BEACH WITH 
TIDE PARTY. 

looelitiea, and a progrensive increase in variety of forms as we 
approaohed oontinental land. In  any w e ,  the queetion appeared 
to us to be one worthy of moet careful attention, and, as marine 
organisme are eubject to leea variations in oonditione than land forms, 
to be one likely to yield important information in respect to the 
changea of land and sea in paat geological periods. 

I n  any queetion of the ooeanio nature of any island or reef, it is 
obviously neoeasary for ne to know aoanrately (1) the topography of 
the ocean in whioh it is eituatod ; and (2) ite poeeible and probable 
geographiool changea, particularly the relations of land and ma to one 
another in the paat. Our knowledge of the firat of them in the Indian 
cnmm was meagre in the extreme, certain moat important belts, where 

2 2 
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ridgee might naturally be supposed to exiet, having been left unex- 
plored. The t2hdhgev Erpedition p o d  to the m t h  of the Indian 1 

ooean properly d e d .  The Engliah Admiralty hss alwaje ran lines 
of sounding8 where ite eurveyinp; vesaele have been sailing, but India 
belongs to a diffmnt wrvey, and the lines neoeeesrily are few, a single 
line from the Seyohellea towarde North Sumatra and d n  seotions 
ran by the telegraphic oompaniee from Afrioa to the 8eychellee and 
Manritiue, end from the latter oontinned further to Cocas-Keeling bland , 
and Anetralia. The Vakliuia Expedition made a rapid trrverw dong a 
route whioh ran from Kergnelen to Cooon-Keeling, Sumatra, Nioobar, , 
Ceylon, South Maldivee, Chagos, Seychelles, and 5 h r .  The author 
oontribnted a few soundings between the b a n k  of the Maldiverr, while 
Prof. Ag.eeiz WM reaponaible for a more extended oeriee in the -me 
region and a eection to the south of Addu. 

The few eonndings of the Valdiuia in the weat half of the Indian 
ocean were of primary importanoe, but a gap wan left in the middle 
between the Maldive and Chagoe groups, and no soundings were 
attempted between the b a n k  of the latter. Her oonrae from the 
Chagos wee more or lee8 north-weet to lat. 2" 39' S., and then straight 
to the Seyohellee. Two soundinge of 1499 fathoma, let. Z0 57' S., long. 
67O 69' E., and 1891 fathome, let. 2' 39' S., long. 65O 59' E., gave in&- 
tions of a aballower bank, whioh might, or might not, connect with 
\ 

I 
the Maldivee, Chagoe, or the Seyohellea-Manritine line. For the red, 
the contour map publiehed by the VaZdivia followe between the blade 
of the Went Indian ooean in a more detailed manner the one publiehed 
by the author in oonneotion with a previoae expedition, and wan bawd 
on the name evidence. While the presenoe of ridges or ehosler grounds 
between oontinenta or blaude cennot be taken ee evidenae of former 
conneotiom or eeparatione, yet they may give indioations of snob. 
The dimvery of the VaMicia was ooo~rdingly of great intereat, and it 
naturally wggseted that there might be broad or narrow ridgm of 
leeser depth even from Madageecar to India. 

The land oonneotion of South Afrioa and Madagseoar with Indim 
oan aoaroely be dieputed, though its duration and the ohangea whiah I 

have taken plaoe in i t  may legitimately be dieonaeed. Parta of d 
continent would appear to bave remained oontinnouely aa land from 
the Carboniferous to the present day, while the preeent land conneotion 
between India and South Africa through Pereia and Arabia cannot 
bave come into exietence before the Middle Tertiary period. Bemains 
of the same land fauna and flora from the Carbonifemne to the Middle 
Seoondary period are found in both South Afrioa and India, and mmt 
oerteinly be deemed to prove a land oonneotion, whiok a n  only have 
extended along the Nadagaeoar-Ceylon line. North-west and muth- 
eaet of thie bridge were marine faunaa quite dietinot yet feoo*U~= 
of the name geologioal periode. 1 
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I n  the Upper Seoondary (in the Middle and Upper Cretaoeons), and 
even in the Lower Tertiary (Eocene), there was sea covering the 
eonthern part of Enmpe and perk. of North Afrioa and Arabia, oon- 
neoting the Atlantio ooean with the Arabian eea. On either side of 
tbe line of wnneotion between Madogatmar and India, we find still 
dietinat marine faunas in elevated eubmarine depoeib of the Upper 
Creteoeona period. This faot impliee that there was no oonneotion of 
the ooeana until the Eooene a t  leaet, each aa would have enabled the 
faunaa of the two oceane to have seriou~ly intermingled ; in other 
words, that the conneotion between Madagasaar and India oontinned up 

JAWBIR IBL+XD, BALQX010 ATOLL, CHAQ08. COBAL BODX O P  BEAWABD END, 
WITH BEEIP OBIF BAMIE. 

to the Eooene, though with pomibly one or two atrcrib not: enffioiently 
broad for the intermingling of the two marine faunas, though serving 
to mp-te the land organieme of the two regione. Afrioa would a t  
thia time have been an ieland, and it probably continued to be so 
until) the middle or oommenoement of the Upper Tertiary, during 
whioh it had a wide land wnneotion aoross the Red aea through Arabia 
to 8011th Europe, to Asia, and so to North Amerioa and to India. 

If the  above be a true history--and i t  seems to ue that all related 
faob with regard to the present dietribntion of land ani~nale are 
capable of aatinfaotory explanation by its means-we might reasonably 
expeot to find a t  the present day some traoee of that great, elongated, 
conneoting isthmna, or ohain of ialande, of the Eooene. I n  the first 
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instanoe, we should be dieposed to look to a subsidenoe to explain ibe 
deatruotion. On thin view we might rensonably hope to find eome 
remains of ib ancient monntains still existing. With the posmible 
exoeption of the Seychelles, whioh, it will be shown later, eeparated (if 
a conneotion ever existed) at  an earlier date, we h d  no traoe of such. 
All bland8 that exist are of ooral formation, and are separated from one 
another by wide treote of sea. If they be assumed, for the moment, to 
owe their existenoe to o slow, long-oontinued' subeidence -a supposition 
whiah, when we exrunine their preeent topography, we can scsrcely 
allow-it is diffioult to underatand their rather ecanty distribution and 
wide eeparation from one another. On this view, at  the commencement 
of the subsidenoe, there would have to have h e n  relatively low belts 
of land between the Maldives and the Chagas, and between the latter 
and the Seyohellea (if the conneotion did not run direotly from the 
Seyohelles to the Maldives), and again to the north of Madagascar, and 
between the individual reefs whioh now exiet. Next, we must suppose 
that for Bome reason the life which forms ooral reefs did not and could 
not exiet s t  first around their shorn, so that the whidenae left a series 
of bo6ted mound8 of approximately the same areas aa the coral reef2 
now occupy. Suoh a view is, of course, possible, but i t  is obviously 
b-t with diffioulties, and cannot be supported by analogy with other 
regions. 

The diffioulties, indeed, in respeot to the present distribution of the 
coral reefs would appear to be suoh that we are inclined to queetion 
the poseibility of rrubsidence being the main cause of the disappearance 
of our former iathmue or chain of closuly connected islands. On any 
view the area toithe north of the Seyohellee, that i q  the Arabian eea, 
hae been covered by water since the Lower Secondary Period (Trim), 
and was for part of this time in free communication with the Atlantic 
by a much enlarged Mediterranean. That great aea between South 
Afrioa and Australia, up into the Bay of Bengal, hee aleo, in all pro- 
bability, existea sinoe the same period. I t  can scaroely be supposed 
that the subeidenae was purely looal along the ridge dividing these two 
sees, the line not being one of weakness, or of any voloanio aotivity, m 
far aa we know, and on noither side of i t  is any traoe now to be found 
of any such subsidenoe. Agein, we find elevations of late Seoondery 
and Eocene rocks on the coast of Madagascar, South Africa, and India, 
aa well aa rooh of still later periods. This fact, together with the 
existence of deep water (2000 fathoms) round the north and east of 
Madagascar and round South India without any marked tailing off of 
the land-slope to ite depth, p i n k  to the subsidence having neceeearily 
been local, and having oeaaed- to operate peculiarly abmplly at 
either end. 

Granting, then, our premiees of the land connection np to the early 
Eocene between India and Madagasoer by a relatively narrow iethmus, 
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board, men who knew the imporb08 of the hots they etated, end who 
oan be implioitly relied upon. Throughout the whole g e n e 1  coaoant 
of the m i s e  we find aonrtant referenoes to the strengthlot the ourrentn, 
and their effeob to varioae depths even beyond 1&M hthoms, to the 
bottom being bare and hard, oompletely &nt+mept in many atmito, 
to the aotion of the eer upon the varioue h a S ,  to the former oonneotion 
between Beli and Lombok, eto. ~ o n s i d d g :  the h t s  colleoted by 
the Siboga and aooamnlated- by geologbta anddothas in reapeot to thb 
Eaat Indian amhipelago, there seema to be a ettnng o m  for the 
separation of the ialand~, partionlarly of the line from Sumatra to Timor, 
or Timor Laat, having been o m a s i d ,  not by ~)ubaidenoe, bat by 
marine aotions in progreee mnoe the Pliooans period. The ultimate 
result ehonld be andogone to the present oondition of the Indo- 
Mndagaeoar ridge, bat, the Malay oo-tion being broader and lean 
open to the full fomeo of the tidee, the effeote would not be M great., ' 

- We may alao draw attention to the erietenoe of important ridges ir 
the Atlantic lying more or leee perallel to the direotion of tidal fome- 
a faot enrely worthy of ooneideration in referenae to plst land -wn- 
nections, and to the faot that ridgee oroaing thii direotion m bare 
and markedly current-swept. " I n  arobipelag~~% . like the Canary 
ielanda, whioh are aepanted by channele having often a minimum 
depth of 1200 fathoms or more, the. creeb of theme ridgtre are rwept 
bare of sediment, and are hard rook, generally oalcareoua and rnmgpi- 
feroae!'t We may also refer to the faate relating to the Maldives, 
partiuularly the bounding0 eetablished by Prof. Alexander Agcwk, 

+ In this oonniclion eee in the 8iboga Reporb, ' Introdnotion et Danaription da 
l'hpedition,' by Max Weber, pp. 14-20,52-53,62,102-105, eta ; and ' EIydrographio 
Bwmlb of the &?aoga Expeditmn,' by Commander a. F. Tydemnn.wLii of the 
hundingn," partioioululy pp. 85-86, end Bemukr on Cnrrentn," pp. 6-6. The follow- 
ing vbnervation, made with a hemy net let down to the bottom m d  bled up 
vertically through the water in Yanipa strait, may be quoted M rhowing how 
valuable obnervationn may be nude on deep currentn, even without the une of regular 
metres. The nhip WM drifting 0.5 mile per hour in a northerly dimtion, and 1556 
mehae of cable w m  out, pointing in a -  southerly direction, m d  making M angle of 
10° with the vertid. W h n  the net WM dmwn up, the mble in .Loot 
thin @tion untii thme were still 800 metren out. From thin moment the able  
appnmohed more and more the r e r t i d  pamition, and then passed name, m thnt it 
pointed under tLe nhip in a northerly direotion. When there were nt i l l  100 me- 
out, the podtion rapidly ohanged, end the cable went ntrongly to nbrbosrd again, Ca 
pointing to the muth,now making m angle of 25O to 30° with the vertical, until the net 
urired at  the muface." l'he deduction from thin observation WM that the rater WBB 

a t  rest below 800 me- atreaming north 'from 800 to 100 met-, and math Irom 100 
metree to tbe nurfaee. To explain thin.Commander Tydeman nuppoeed that the great 
depths nf M r n i p h i t  must be interrupted by a ridge of nmailer depth,of 800 met= 
Thin wan partially oonfirmed the name day by mmdingn of 1067,llW. and 940 metren, 
the lead twice etriking hard ground, npparently nubjeat to ntrong muring by the 
current. 

t "A Betrompeot of Oceanography," by J. Y. B u o h n ,  'Beport of the Sixth 
International Qeogrophioel Congrwn,' 1895, p. 25. 
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and to our own obtvationa end viewe on the eeme looality, in whioh 
we oaneidered in  detail the possible formation of that whole group 
of atolle by the outting up of a oontinuoue land maeeperhap  by 
agenoiee still in p r o w i n f o  mparate plateaw, upon whioh m a 1  
reefs were eubeequently built up.* Lastly, we have evidenae 0 0 1 1 4  
by the present expedition relating to the pxietenoe and effeote of deep- 
868 outrents along the line under ooneideration. 8ome of this will be 
given later when the geogra~hioal oharaoteta of the banha and blande 
visited are disouesed. 

To eummarize our view, we ooneidet that up to the end of the 

ANGLAISE ISLAND, SALOMON ATOLL, CHAGOS. A DRIED-UP POOL LN CENTBE OF 
 LAND (AS OLD BEEF-FLAT) FRINGED WITH BE~EVOLA. 

Primary period India and South Afrios were oonneoted to eeoh other by 
a b d  belt of land, whioh inoluded the ewes at preeent oovered by 
Madagaecar and Ceylon. In the Seoondary period thie landsonneation 

The Coral Reefn of the Mddivea," by Alexander Agassie, Mm. M w .  Coacp. Zod., 
Harvard, rol. 98,1903 ; and The Fanm and Qeogmphy of the Maldive and LBoasdive 
h i p a l a g o w , "  by J. Btsnley Gardiner, pp. 1%-50,146-188,313-346,376-428 : 19025. 
It ie not to be inferred that Prof. Agr~aiz agrcea with as in our oonol~iom from thew 
feab. Him reanlts in the Fiji inlands, with whioh we largely agree, well exemplify the 
important part played by marine emion on islands with broad traob of ocean on either 
dde, not reatrioted by any maam of continental land, "the enbmarine platforms upon 
rhioh the barrier reefs have grown being merely the flats lefr by the denudation and 
cmion of the oentral inland, while the atolls are nimilar flab from the surface of which 
the islanda have at flrst disappeared, and the interior part6 of which have next been 
removed. . . ." ("The Inlands and Ooml Beefn of Fiji," Bdl. Hw. Comp Zod, 
Humrd, vol. 88, p. 135: 1899.) 
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oontinued unbroken ; but t o w d s  the end of that period, in the Cmh- 
moue, its breadth wee restricted, partially by marine aotion, but lsrgelp 
by subsidenoe, of wbioh we find the remains at  either end in submarine 
depoeite of the mame age eubeequently upheaved. At about the oom- 
menoement of the Eooene the firat etraita were formed, probably 
between the preeent Saya de U h a ,  Chagae, and h l d i v e  banks. They 
were probably not of sufficient importance to onnee an intermingling of 
the marine faunse of the east and weat meeta of India and Madagseoor 
during the lower half of the Eooene, though they would have profoundly 
a f f d  the dbtribution of land animals. At this time there would 
have been oontinuone sea around the globe, narrowest at our etraita, 
and we would aaorile the preeent condition8 along our belt entirely to 
eubeequent marine action, independent of upheaval or depretmion-to 
aotion which had ita chief form in the Eocene and Miooene, before the 
ooeon wee out by a land upheaval joining Ama and Afrioa, but whioh ie 
still to Home degree in force. The oommencement of the formation of 
atoll-reefa dong the belt we believe to have been due to the change of 
conditions brought about by thin last separation, and perhaps that 
which formed the Sumatra-Timor land. At the preaent day, mince the 
action to eome degree decreeaee from aouth to north, we ehonld find - 
greater perfection of atoll-formation in the eame direotion, a eerie8 p- 
chance of coral banka ehowing stages in formation, and this to some 
degree we believe to be the case. 

The coral reefa of the weat half of the Indian ocean may for our 
consideration be divided iuto four 'sections : (a) Maldive, ( l )  C h a p ,  
(c) Seychelles, and (d) Farquhar. To (a) belopg the a l d i v e  and 
L a d i v e  archipelagoeu, containing a large nuruber of reefa, all with 
land, eome of them exhibiting the atoll-ring in its t . yp id  form. The 
Sealark Expedition did not further investigate them, and we may here 
refer simply to the accounta published by Prof. Agaaaiz and onreelves 
(k. &). 

In (b) we have merely the reef6 and bank8 of the Chagos uohi- 
pelago, eeparated from the Maldivea to the north by about 2000 fathome 
of water. They comprise Diego Garcia, with a oiroumfemnce of 35 
miles, over 30 of whioh ie orowned with oontinuoue land, one large 
and two narrow paaaagee to the north separated by Mete; Egmont, 
eix island8 on a narrow atoll, 13 fathome deep, 5) miles long by 2; 
broad, with a long opening to the north; Salomon, the oentre of our 
work, an atoll with one peeaage to the north, a little longer and broader 
than the lest, with eleven ielands and a depth of 17 fathome; Perm 
Banhos, a large equare-shaped bank, 41 fathoms deep, oomprking about 
160 square milea of eurfaoe, it8 rim 50 milee long, of which only 34 
is covered by surfaoe reefs, quite open to the south-east exoept for 
two patohea of reef, in all 'thirty-four ialetm and thirteen p.essges; 
Blenheim reef, a similar atoll to Salomon, but without land, 10 fathomr 
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deep, widely open to the aouth; G m t  C h a p ,  an enormous bank of 
nearly 4000 aquare milw, with a depth of 45 to 50 fathoms, md a rim 
at 5 to 10 fathoms, with only seven potohes of eurfwe reef. eaoh with 
land ; Viotory, a small atoll bank, with rim at 3 fathoms ; Speaker and 
Pitt, large banke with about 24 fathoms in their oentree, and rime 
completely oovered by 5 to 10 fathoms; and, lastly, 8 number of smdl 
eubmerged patohea and  bonk^, aome apparently quib flat, but not 
euffioiently delimited for our purposee. 

The area oomprieed by the C h e w  extende 180 miles north and 
south, and 120 milea enat and we~t ,  in all about 21,000 SqU8re miles. 
Ite banke, an enumerated above, give a wries from almoet oompletoly 
e n o l d  atolle to shoals completely submerged end ecaroely hollowed 

out. Individually the reef8 preeent the -me general oharaotexn as 
those of the Maldivee. They differ, however, in detail in that their 
outgrowing edgw are, pract&~y cafirely, formed of nullipdree, though 
wrsle are important builders from 5 to 30 fathom. If their fauna be 
oompered with that of the Mddivee, it ie notioeably noant7 in speoiea, 
though the balk of animal life is as gregt-a faot whiah l d e  one to 
hope for intereating reaulte in the distribution of marine animals in 
the Indian ooerm. h t l y ,  we found throughout the group evidence 
of the land having very largely been formed by some small ohange of 
level of the reefs in r e a p t  to the water in past ages, eimilar to what 
we before found in the Maldivea and Yinikoi. 

The whole Chagos archipelago lien on a bank at about 700 fathoms, 
and is bounded on all sides by over 2000 fathoms of water. The depth 
between the different banks rarieo from about 350 to 800 fathome,* lo 

- - - - . - - - - - - - -. - . - - . 

We are, unfortunately, u ~ b l e  to give m chart rhowing the moundingo, or-more 
nocurate information, as tho revhed chart hru not yet boen ~ubmiLkl to the Admirslty. 
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whioh all dope in the regulmr manner of isolated ooral reefs, gradually 
to 30-50 fathom in 200-600 yarde, followed by a steep to 120-200 
fathoms, and a more gentle elope to the general bottom-level in the 
vioinity. The contour of any bank, though, may be modi5ed in any 
poeition by that of the mound on whioh the whole bank ariaen. Thm 
Salomon atoll, being more or less enoloeed in by banks to the north, 
south, and eaet, is not nearly so typioal in this rapeat ea Diego Gamia or 
Per- Banhoe. The oharsotere of the slope and of the bottom between 
different banks were the main objeota of our investigations within the 
groupe. We ran seotione over the steep, and attempted to dredge it. 
For the former we naed all aorta of leade, and found a hard bottom 
etrewn with d e d  oorals end nulliporee. Dredging showed that them 
all belonged to kinde living on the reef above, and that they wera held 
in poeition by being wedged together and oemented by sponges and 

. other orgmnisme. In fact, it waa a talm elope, built of the remain6 of 
reef organiame, swept out by nnder-aarrenta from the reefs above. At 
the bottom of thia steep, the telns wee found to oontinne outwudq 
the individual fregmenta getting smaller and smaller for 1 to 2 milee. 
The bottom then gradually beorrme amoother between the banlce, until 
finally i t  resembled almost a hard oonareted road. The lead generally 
cwne up empty, sometimes with a fragment of reef ooral, but WNM 

with any mud or ooze. With a half-inoh wire rope we hauled, for 
several milee between Salomon and Peme, trawls and dredgee, with 
nets and bag, and even onoe a plankton net. They were never orught 
up nor torn in any way, and their sworda end sides came up polished, 
proving that they had been sweeping along the bottom. Their 
oontenta were praatioally devoid of animal life, and oonmsted of 
a few fragmente of dead ooraL The latter were all rounded, aa if 
oonetantly rubbed, and abeolntely olean, without a traoe of omd 
mud; in faot, it waa quite olear that the bottom between the bu~b 
of the Chagos was everywhere ourrent-swept even down to 1000 
fathoma Furthermore, the difEoulty experienoed, when the ahip WM 

drifting, in getting our dredges end trawls, generally of quite mtBoient 
weight, on to the bottom, until we laahed them up with fire-bue, and 
the way in whioh the sounding-wire waa dragged, showed clearly the 
exiatenoe of etrong oarrenta a t  every depth. With strong windo blowing, 
the dredging-wire constantly dragged under the ship when drifting, 
proving the exietenoe of under-ourrents of greater foroe than tho88 of 
the aurfaoe. We had not the stronger dredging-wire, with whioh we 
might have anchored had the weather been propitious .(which i t  never 
was), no as to make preoiee meaenrementa; but we venture to think 
that no praotiorrl surveyor oould have had any doubt as to the existen00 
of strong ourrants between the atolls right down to the bottom during 
the whole of our stay in the Chagos. On the whole, we are inclined 
to coneider t h ~ t  the preeent b l r e  of the Chagos were formed in 8 
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similar manner to thom of the Wdivw, by the outting down of a land 
by the sotion of the ee9s, and by the eabeequent upgrowth of ooral 
reek as the currents moderated. Subeidence may have taken a part 
in perhape paving the way for this eotion, but in any oaae we can have 
no doubt of the importenoe of m i o n  in the paat and the preeent day 
in &aping the amhipelago. 

BBmion, Mauritine, and Bodrignee are three imlated, voloanio 
. . .  

,FARQUHAR GROUP 

ialande lying between lab. lgO and 21° 30' €4. They are reepeotively 
10,069, 2711, and 1300 feet-in height, and %union hes a still active 
volocmo-the only one in the Indian ooean-in Qrend Brfil6, 8613 feet 
in  height. There is nothing in the topography to indioate any epeoial 
oonneotion between the three ielandr, and they are probably to be 
regarded, together with two emall shoals near them, as of quite 
sepuote formation both to one another and to the large banks that 
lie to the north. Their reeL are for the most part fringing, but 
approcroh the bamer oondition off parts of Manritins and Rodriguez. 
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Elevated coralline limestone bm long been known to oomr in Rodri- 
gum, and in Bhnritiue we found most of the inlets and some of the 
&ore a t  Grand Port (where alone there ia a real barrier reef) formed 
by an evidently reaent elevation of something over 60 feet. 

In pawning onwerde we would draw attention to that deep bight 
of water which lies to the eeet of Mdageeoer, and whioh ia more or 
lem encloeed by our third seriee of ah& and r ee fe tha t  of the 
s ohe el lea. We did not attempt to investigate i t  bejond rnnning 
e few sounding8 to the north-eeet of Madsgaeoar, ee i t  memed to have 
been euf3oiently sounded. Ite everage depth ie about 2300 fathoms, 
and mundinga between Atauritiue and South Africa olearly ahow it to 
be quite open to the eonth, while we found 1962 fathome between the 
former and the Nazareth bank. To the north-weat again there proved 
to be over 1800 fathoms between Cape Amber, Madagascar, and Far- 
p h a r ,  and 2170 fathome between Providence and A l p h o n e e - h e .  
Unfortunately, our sounding-maohine broke, EO that we oould get no 
depth8 between Alphonee and the Amirante bank; but them wan 
already one sounding of 952 fathome marked on the chart, on whit& 
81~0 ie recorded a depth of 1150 fathome a little muth of the direot 
line between the latter and the [Jeyohelh bank. Probably both 
banke are inolnded within the amme 1100 or 1200 fathom-line ae the 
hyohellee. To the north-eeet the wall wonld appear to be more 
oomplete, since we fonnd a maximum depth of only 961 fathoms 
between the Seychelles and the north Saya de &lha bank, 636 and 
130 fathom between the three Saya de Halha banke, and 222 fathome 
between the latter d the Nazareth benk. Coxwidered together, them 
soundings wonld point to a remarkably do88 oonneation between the 
Saya de Malha and Nazareth bank8 end to a relationehip between all 
the h k a  of the areacent from Alphonee to Cargadoe. 

Providenoo and Ferqnbar, between which them ie a depth of only 
890 fathome, would belong to a different p u p ,  which not improbably 
extenda for 300 milea eaat and west, m ae to inolude Aldabra, h u m p -  
tion, Coomoledo, and Astove. Of this gmup+ur fourth series (a)-- 
we viaited Farquhar, Providenae, and St. Pierre only, not deeming the 
queetion of their oonneotion with the others to be of es great import- 
anoe aa the hille marked in the charta of some of the Amirante ielande, 
and the weather being nnfavonrable. Aldabra, Coemoledo, Farqubar, 
and Aatove are all atolle, the three former of 19,9, and 10 miles in 
length by 6 milea broad, while Aatove is 24 by 14 milee. I n  all the 
outer rim is nearly perfect, enoh plraesgee am there are being quite 
inooneiderable, and their lagoone do not exoeed 8 fathome (Farqdu) 
i n  depth. The lagoon i8 pnrotically mrronnded by land in Al&brg 
exoept in three places, together not more than a mile in wid* while 
Farquhar haa lese than a third of ita ciroumferenoe so owered. The 
lagoone themeelvcm are fall of ehoela, and have no islets. Of the other 
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reefs, Assumption is a oreeoent nearly 4 milea long, with a fringing 
reef, and Providenoi ia a reef of eimiltu shape, 24 milee long, with 
rend h l e b  toward8 it8 northern and southern ende. St. P i e m  lies 
about 17 mil- west of the laat, and 51 separated from it by nearly 
1000 fathome of water; i t  ia merely a amall ielet, lese than a mile in 
diameter, wi th  in eome plaoee, a narrow fringing reef. 

Thb group of reefe and ielande presents mme feature8 of eomider- 

bE DU COW, PEBbB ATOLL, OHAQOS. MU. FOlUWBB 000Pm AT BAEm OF LARQE 
HAPOH TaPBl, ON WJiIOH OAPTAIN MOBEBBY'B WIT- WEBE OUT W 1837.. ! 

able intereat. Aldabra han long been known aa the home of Teutudo 
dsphntina, and hae several rare and peonliar birde. All are regularly 
fiahed for both shell and edible turtle, for which they are famoue. 
Aldabra haa been inveetigated by Prof. Voeltzkow, who deeoribes i t  an 
having been formed by a depoeit of foraminifera1 remaine (mainly 
cooooliths and rhabdolithe), whioh ban been elevated 20 to 80 feet above 
the sea-level;' There ie a narrow fringing reef all round, against which 

&nckenbergidm Natur/o+rehsnrEm (=eaeUsehajl, bd. xxvi., 1901. 
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the land preeenta emall often underoat oliffi Probobly thh kinging 
ht owea ita exiatenoe largely to the abrasion of the land, M in rn 
many of the Fiji ielsnde. I n  any case, however the lrnd wru formed, 
there cen be no mggestion of ita ever having been oonmted with any 
other. The ewidenoe of elevation in  Cotmoledo, Aetove, and Aeanmp 
tion ie lean dear, and the-p-t ieleta of Providenoe a? oert.inly due 
merely to the piling up of sand on the reef by the wind and W S ~  

Farquhar hae a aerie8 of emall hillooka, and along the middle of the 
muth ielsnd a ridge whioh maohen a height of 75 feet above the water 
level. The fimt eeotion, whioh we prepered with the horizontal s a l e  
half the vertical m g g 4  elevation, bat  the natural d m  annexed 
(with the name d e  for both), pointed to a nanddune, piled up from 
either d e ,  a oonoluaion amply borne out by the examination of the 
m8feri.l of whioh i t  in formed. St. Pierre, however, differed in that i t  
ie an island of c o d  rook, with its summit about 50 feet above the eeq 
but probably twioe aa high when fimt upherrved. It ie surrounded by 
oliffi, and moh fringing reef ae i t  baa waa undoubtedly formed by 
eroeion of the land. I t  ia now the home of conntleee seabird., with 
extennive deponita of guano. 

We hare mentioned the above oompuatively unimportant details, 
' b e n e e  we think they indioate that them ialeta lie in a dietriot whioh 
is by no memne etable, by no meane at reat, or mbjeot to the lume 
movement dl over ita area The whule mries of banke now under 
comideration may be regarded aa oooupying p u t  of the a t e  of the 
Ind~Madagaeoar oontinent. Yet, allowing this to be the olrse, we am 
mrioudy inolined to doubt whether it8 different reefs represent any 
peake of that land, but are not rather the nwmlt of mpante volamio 
eruptions. Beyond the general evidenoe above, perhape aoemely 
worthy of the term "evidenoe," we would point to the reenlt of a 
dredging in 844 fathoms, within 2 milea of the 100-fathom line, off the 
mth-west of Providence reef. I n  thia we obtained, with a large 
triangular dredge, a few mseeee of etioky, eemisoneolidsted mud and 
about 5 oat. of etonea This mad ooneiete of p r a o t i d y  pure volanic 
aah, while the donee are of them Linda: (1) manganese nodal- formed 
round nuolei of esh, (2) oonsolidated aah, and (3) maam of oord rook 
from the reef above, ooated with manganese. Now, round coral ieknds 
the bottom ia invariably covered with maaeea and fragments of ooral, 
or with coral mud, no traoe of whioh oomm mixed up with the above 
depoait. In the Paoifio ooean, a t  euoh depths off ooral ielande there 1 
would oertainly be a depoeit, into whioh the eounding-tube would be ~ 
naturally driven for several inohee, and we oan only oonolude that ite 
abmnoe here is due to etrong under-ourrents, perhap outwards from 
Providenoe reef, perhapa merely panning dong the -me. Thie view 
is eupported by the faot that many of the rooks themwlvss oune up 
with their eurfeces quite polhhed, and with hydroids and worm-tuba 
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attached, both of forme whioh oannot exiet on mud. Further, the man- 
ganeae of the nodulee in 1 to 2 inohes in thiokneea, and for it to have. 
attained thiu, the individual nodules muet. have lain freely on the 
bottom for long periode. Without attempting to go into the question. 
fully, r e  may expreas our oonviotion that here we have part of the. 
mound on which Providence reef wae bnilt up exposed by under-ourrenta 
and tbat we bave the firet definite evidenoe of the nature of the founda- 
tion on which a regular and typioal exieting ooral reef hae been bnilt up. 

We may, perhaps, here refer to the bottom eamplea obtained during 
the oruiee, in eo far ae manganeee ie oonoerned. Whew carbonate of 
lime rocke alone exbt, aa off coral reefe, manganeee i~ not found either, 

POINT MARIANNE, DIEQO GARCIA ATOLL, CHAQOB. SALT WATER SWAMP, A SUCCULENT' 
P L m  POWINO PEAT AND KILLIWO THE COCONUTS. 

in nodules or aa emlee in the ooze or mud. Round Ceylon there in 
plenty, but off Chagoe we found no traoe, nor yet to the eouth, until we 
appmaohed Mauritius, where certain deposits appeared am if da ted  with 
it. Near Farquhar the bottom aamples were eimilsr, and a t  different 
plaoea off Providence, in addition to the above, we got aeveral coral 
msssea more or lees discoloured by it, Again, from Alphonee, through 
the Seychelles, right down through Saya de Malha to Cergadoe, we 
practically found no trace. Such being the case, the presence of depoeits 
containing manganese between Farquhar and Providence, eince we 
can eeercely euppoee them to be in any way under the influence of 
Madagascar, does point to a marked difference in that ae compared with 
other regione we visited. 

No. 1V.-Ocro~~s, 1906.1 2 A 
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We paan now to the third d e n  of reefi and &&-that of the 
Beyohellea, whioh, in its oreeoent ehape, ie parti&ly remarkable in 
relation to the former oonndon of Madagcreoar and India. Its 
length ie roughly 1300 miles inoluded within the. 1100-fathom line, 
and ite probable total dimension ie upwarde of 100,000 quare miles. 
An elready pointed out, there would appear to be a epeaiPl conneotion 
between the h y a  de mhs and Nazareth banke, and our inveetiga- 
tione ehowed a olow eimihrity between the m e .  Nazareth ia a bank 
about 225 milea long by a maximum breadth of about 90 miles, with 
an extraordinary eurfaoe ehoal, Cergadoa Oarajo~, at ita m t h  end, 
32 milea long, oweoent.ehaped, with its oonvexity to the wt. The 
main reef hee eight hlete, and there are in addition over twenty othem 
srieing on mp8rnt.e pataha of reef within the creaoent, beeidee two 
isolated i h d e  3 and 10 milea to the north. Nearly all these inland6 
have (or had) depoeits of guano, and were the homea of nea-birda 80 
far M we oould see, they ehowed little mgne of elevation, and their 
reefn were everywhere typical ooral reefa Unfortunately, we hnd to 
d n e  our inveatigatioma to thin mouthern part, the weather being 
oantinuomly anfavourable, but the reet of the bank would appear to 
have an average depth of 30 to 40 fathome, with one area of 14 to 20 
fathome in the oentre; in no way did it appear to &ow any approach 
to an atoll oondition. Oppoeite Cargadoe the bank wae abont 30 milee 
broad, nuddenly falling off,.in the four plsoee where we sounded over 
ita edge, from about 40 to 260 fathome in l aw  than half a mile. Ite 
oentral part wee extraordinarily level, mounding after sounding being 
1800rded between SO and 35 fathoma. On approaohing the edge, there 
appeared, both to the south and weet, to be a deorease to about 27 
fathomn, but our moundinge alone would sosmly allow ue to dednoe 
the exietenoe of any even low rim. However, our dredginge, of whioh 
we put down thirty-five, showed a marked line of coral and nullipom 
rubble around the edge, enoh .e might form the foundation of a enrfeae 
reef in oourse of time, while the o e n h  WM oovered quite uniformly 
by the hordest of m d ,  oovered with growing weed. 

The three banhi of Saya de IWha inoluded in their 100-fathom 
linen are reepeotively from mouth to north of about 250, 14,000, and 
1200 square miles. The south bank ie a flat ehoal, and the north one 
b&n with 40 fathoms in the oentre and a nearly oomplete rim at 

1- then 15 fathoma The oentral bank ie about 500 miles mnnd 
by 120 80- in any dimtion. It hee a marked rim at  leas than 
20 fathome for nearly 200 milea to the north-west, and a depth of 
60 to 65 fathome in the oentre. To the north of the rim, between the 
h k a ,  we found the elope to be ee preoipitone M off Cargadoe, but to 
the south the whole bank, wooding to our soundinge and dredginge, 
appeared to rim up quite gradually from the oentre of the h e l  
between it and the N-th bank. Our dredgingo, indeed, d e d  or 
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right on to the bank without any traoe of any eteep, and dimoloeed 
a hard bottom, and within a bight of the 100-fathom line a large area 
owered with warm bivalve ahells and aome ooral fragments ewept off 
the reefe above. 

The pamagee below the 100-fathom line between Nazareth and the 
Beyohellee were of interest in reepeot to the ourrents, but, unfortnnately, 
we oould make no preoioe observations. The ohannel between the 
north and the oentral Saya de klalha banks proved to attain a maximum 
depth of about 656 fathoms, bottom hard with a few attached deepma 
corals. While dredging in i t  from 300 fathoms downwards, the ehip 

~ L E  DE LA PEBBE, BALOMOR ATOLL, CHAOOB. NULLIWRE BUTl'RESB OBOWINa OUT 
FROM THE BEAWARD E W E  OF THE BEEP. 

drifted 6 milee to the weet-north-west in three houm, while we tooh 
three banla of a small trawl. The latter waa weighted with firebare, 
and in eaoh oese went down almost perpendioularly for about 150 
fathome, when it began very markedly to haul out to the north-eaat 
aim-t a t  right anglee to the ehip's oonree. Probably our first attempt 
never reaohed the bottom, but after adding fresh weighta and allowing 
more wire and as rapid a desoent as pomible, we succeeded in doing so. 
Whatever wse the oauee of the ourrent in an opposite direct.ion to the 
wind and eurface drift we can soaroely profess to say, but of ite 
exietence there waa no reaeonable donbt. 

The bottom again between Saya de Malha and the 8eyohellee would 
appear to be ourrem+swept, and our impreasion, when watohing the 

2 r 2  
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aoundinge with the ehip'e head to the wind, wrrs that there ehted  
a similar underourrent. Taking all the noundings between 100 and 
1000 fathome in the pamagee from N a m t b  to the Seyohellee, wrt get 
the following liet of bottome : hard, 10 ; ahell and ooral, 6 ; nand, 8 ; 
ooral mud, 1. When the aotual samples are examined these eonndinge 
beoome of still greater significance, ainoe in no eingle caae wae there 
more tban a mere traoe of the bottom. Indeed, the bottom throughout 
in these pamagee mBy be aaid to be hard and with no marked deposit6 
of mud or ooze, auoh a bottom M could only be found in a onrreut- 
ewept region. 

The Amirante bank baa eleven patahes of eurface reefs and seven 
islet8 on an nrea of 1100 to 1200 square milee, about 86 milee long 
north and math; while h r o o h e ~ ,  a round atoll bank' 10 milea in 
diameter, lies abont 8 milea to the eaet, the ohnnel  between attaining 
a depth of 874 fathome. The bank itaelf haa more or less the name 
oontour M the other mbmerged bsnke, probably rieing from about 700 
fathome, a11 round exoept to the north, to the SO-fathom line. I ts  
enrfaoe is deoidedly irregular, an masaea of growing oorals and nulli- 
porn may be found anywhere, but nowhere attains a greater depth 
than 37 fathoms. On its edgee, where nulliporee flourish, there is 
perhaps a greater tendenoy to growth, but the term "atoll" cannot 
ae yet be applied to it. Of its reefe, Remire and St. Joseph are a t d s  
with lagoone of lees than 5 fathoms in depth. The former hae no land, 
but there are certain maesee on the reef whioh from the ehip appeared 
to be the remains of euoh. St. Joseph haa eight ielande, whioh clearly 
demonstrate the increaae of ita lagoon at the expenee of the land, 
ahowing everywhere destroyed tree9 and bursha, and in many p h  
lines of old lmwhen. The hills marked, doubtlees by an error of the 
draftaman, on St. Joaeph and Darros do not exist, but there are indioa- 
tione that theee ialande, se well as Poivre and Deeroohee, owe their 
foundation to some ohange of level. Eagle island, however, shorn 8 

definite upraising of at  least 20 feet, being formed of ooral rook, and 
in  many placea fringed by low cliffi. Afriaan ialande, lastly, are 
probably due to a piling up by the aea of reef material. 

The Seyohellee bank hae lying off ita south-eaat part several ieolated 
msesea in Fortune, Constant, Platte, and aoetivy banke, the lset two 
only with mrfaoe reefe and land. They present no atoll featawe, nor 
any condition8 markedly differing from the eubmerged benke whioh we 
visited. Coetivy ie about 6 miles long, and hae rand-dnnen and ridgee 
varying up to about 70 feet in height. 

(To & continued.) 



RECENT SURVEY AND EXPLORATION IN SEISTAN." 
By Colonel 81r aEWaY MOMAHON, X.O.IB., C.8.L 

I HAVE eaid 80 muoh on the dentiiio aepeota of Seistan that i t  may 
now interest you for a change to l&n eomething of the personal 
experienoee of our mission in that oountry. 

We were a party of nearly 1500 persons, inolnding twelve t British 
offioere, a large etaff of European and native eubordinatee, comprieing 
eurvey, irrigation, and other oivil departments, and a military eeoort 
of 200 infantry of the 124th Baluohisten Regiment and 60 sabre8 of 
the 35th Smd Horse. We were amply provided with all that wae 
neoessery for purposes of display euitable to the statue of our mimion, 
or for maintaining our poeition in the face of opposition or obatruotion. 
We were well equipped for every possible oontingenoy, for heat and 
oold, flooded rivere and waterless deeerte. I t  ie well that we were eo 
equipped, for all our resouroes had to stand the strain of work under 
most d i o u l t  and varied oonditione. 

We left Qaetta early in  January, 1903, and marched m e  the 
deeert to the Helmand, whioh a portion of the mieeion struck at  Landi 
Mahd. Wala, and the reet a t  Khwaja Ali. A blizzard whioh the main 
@arty enoountered before reaching the Helmand, the fimt of a long 
oonrse of blizzarde with whioh we were deetined to beoome painfully 
familiar, bnrst on ns while on the maroh. We had three men frozen 
to death, and lost a great number of oamels. 

We marched down the Helmand, and reaobed Seietan in the middle 
of February. We stayed in that country for two and a quarter y e w  
Our life and movements were largely regulated by the olimate. Seieten 
hPB only two eeaeona, winter and enmmer : epring and autumn do not 
exist. One jumpe within a few hours from oold winter into hot 
summer, and from hot enmmer into oold winter. The eummer laeta 
from April to November, seven months, and ie a long weary period of 
oloudleae eky and great heat, whioh reaches a maximum in the ehade for 
many months of 110" to 119" Fahr. A portion of the summer, i e .  four 
monthe, ie taken up with that terrible wind the "Bad-i-ead-o-biet roz," 
which mitigatee the heat and prevents i t  beooming altogether an- 
bearable. 

During the early portion of enmmer the rivers are all in high 
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flood, and throughout the sulumor the Hamun is a big sea, and the 
lowlying lands of Seistan are either submerged or liable to inunda- 
tion. We had, therefore, to look round for a place of safety from floods, 
and we had our main camp each summer on a high, bare, gravel-plain 
on the south bank of the Rnd-i-Sebtan and between that river and the 
Helmand. One of the pleaaing features of a Seistan summer is the plague 
of inseot life that swarms in that country. There are no wild flowem in 
Seiitan, and, aa I mid, no spring meon euoh as one finch in other 
countries. Nature haa, I suppose, to mark the missing seaaon in eome 
way or other, and doem eo here by the outburet of inseots, which wme 
to life the day after winter ends. Midgee, mosquitoes, and every kind 

POBTIOI? OF LNXEB LINE OF WALLB OF BAB-0-TAB BUIJXB, BHOWXNO dLBO PdBT 
OF THE CITADEL. 

and eort of flying, creeping, orawling k t  imaginable, large and 
small, fill the air, and cover the ground as evening seta in. To sit 
near a light is impoeeible, and so one hee to eat one% dinner, inaecta 
and all, in semi-darkness, and find one'a way to bed in the dark. 
Another harbinger of what ought. to k the spring in Seistan is the 
exodus from their winter hiding-plaoee of the snakes, which are very 
numerons in that country. A poisonous little viper (EchM carinah) ie 
the most common of them. Four of our men were bitten, but all luckily 
reoovered after some weeks of illness. When the big summer wind set8 
in, i t  blows away the inseote, and for a time one is free from thie plague; 
but if the wind drops any evening, out they all oome again. 

Horns, oamelq and other mimala in Seistan have a plague of their 
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own in the form of a speoiee of gadfly, whioh torment them unmeroifully 
all the summer. Their bites draw blood and cause great pain. Woree 
than thie, we have to thank thie fly for the prevalenoe of the dieeeee 
whioh proves so fatal to homes and camels in Seistan. Thie disease 
we found to be what is known in India ae mra," and we found in 
the blood of the gadflies oaught on hornea the trypanoeome of narra 
(Eaanuii). To proteot our horaea from this soourge, we found i t  
neoemary to follow the example of the Seietan people, and keep blankets 
oarefully wrapped round our horses' stomaohs even when ridden. I n  
the early part of summer, when the soourge is wornt, our home wore 
pyjamas, and looked somewhat peouliar. Notwithstending all pre 

cautions, however, we loet many hundreds of camela from this dieeeee, 
and out of our 200 homes we loet no leea than 120. 

So muoh for the delights of the Seistan summer with ita heet, wind, 
and inseote. The winter offered an extraordinary oontraat in the 
matter of temperature, for the cold wae often intense, going down to 
witbin a few degreea of eero, and thie waa made a11 the harder to bear 
by the terrible blizzards whioh are ao oommon from Deoember to the end 
of Maroh. We felt the oold all the more severely, aa our work used to 
keep the whole mieaion moving about all the winters in the lowlying 
portion8 of the oountry dong the banks of the riven and shoree of the 
Hamnn, where our oamp waa nearly always pitohed on damp ground. 
Our work made ue epend the winters eplaehing about in river8 and 
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Eamune, an extremely oold operation when blizzards were on. N e d t y  
ie the mother of invention, and our oamp eoon beoeme very clever in 
protecting themaelves by ingenioue methode from the oold and wind. 
When reeds and branohee of tamarisk were available, aa they often 
were, thick ecreena naed to be run up on the windward aide of tenb d 
animals, and it would eometimee have been diffioult for a atranger to 
h d  our camp, so well were they thm eheltered. 

To give some idea of the extent of the cold and the fome of the 
blizzards, I may note that in January, 1905, not only the stagnant 
Hamuna and lakea were hard froeen over, but even the big rivers with 
their etroug ourrentm. The fome of the blizzarde was terrifio. That of 
the end of Maroh, 1905, ehowed on our anemometere a velooity of no 
less than 120 milee an hour, and for a whole sixteen hours the average 
velocity wan over 88 miles an hour. The deetrnotion o a d  to cemeh 
wan terrible, and we lost hundrede a t  a time. The blizzard of MPmh, 
1906, killed in four daye no lese than 200 camels. I may note here that 
fivm one oauae and another we loet 4900 oarneb during the two md 8 

half yeam of our work. 
Winter and summer work had to be carried on a t  full pressure. 

There were extemive topographioal and hydrographioal eurveya to be 
made, and information of all kinde to be oolleoted. The aotual marking 
out of the boundary-line with pillare after the oourse of the boundary 
had been eettled wee a difficult task. One hundred and ten milee of i t  
Wag through a waterlees desert, both mountain and plain, where water 
had to be brought for men and beaet from long distsncee, and about 
100 milee lay along rivers end through swamps and lakea The w e u  
and tear of our work was, of courae, very trying to men, and we loet 
fifty men in all. The mortality liet i h l f  is a record of the varying 
oonditiona of oountry and climate, for we lost two men from heat, seven 
from heat and want of water, three from being fro~en to death, and 
four from drowning. 

The history of the seven who died from heat and thirst ie one of 
the eaddeet ohapters of our mieeion hiatory, but i t  afforde a splendid 
inetance of the zeal for work .and devotion to duty whioh our Indian 
native fellow-servanta of Hie Majeety possees. The diaaater wea:due to 
that burning desire whioh poaswes the breasts of geographers, British 
and native, to a 1  up thoee blank epaoea now getting eo few a;nd f.r 
between on our maps. The Daeht-i-Margo had alwaye been one of 
those blanks. Many have skirted its edge; none had entered it. To 
one of our most distinguished native surveyors, Khan Bahadur Mohi- 
uddin, fell the duty of being the first to attack this traot, and none 
were so keen as himself to do so. He waa an old surveyor, and especially 
well accustomed to work in a waterlea3 aountry. He started from the 
Helmand, near Chahar Burjak, with a wellquipped party of four aboin 
men, two oemel-men, and four guides, Zeal took him further than 
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A TYPICAL MOVWQ BAND HILL (BOBKHAN). 

prudence wonld diotate, end one evenibg three of the guidos, after 
t r j ing  to persuade Sheikh Mohiuddin to give up hie enterprise and 
return before i t  was too late, determined to try and aave their own 
liree. They tied themaelvee on their oamels, and tied their camela in a 
string, and let them go where instinot took them. The riders soon lost 
oonsciousneee, but their camele took them to the Shand, where a hunter 
of wild amen providentially found them, and brought them to life, and 
guided them k o k  to safety. The morning after their departure found 
Sheikh Mohiuddin and his party with no water left in their water-bags, 
under the fieroe heat of the enu on a eoorohing plain. A portion of the 
party dug for water in a dry nullah-bed oloee by, but without numess, 
and the only relief they got w e  by throwing the oool dugout ssnd over 
their burning bodies. One of the party, their last remaining guide, ool- 
lapaed, and the othere went baok to find Sheikh Mohiuddin lying dead, 
with hie home lying dead beaide him: The two camel-men had disrp- 
peared, no one knew where, and the four remaining men of the party, 
the four chain-men, found themselves alone. One of their number, Saidn, 
whose name deserves to live i n  the annals of heroism, put duty before 
other coneiderations even a t  that awful crisis. He out off from Sheikh 
Mohiilddin'e plane-table the precious map for whioh so muoh had been 
risked, and, knowing he could not long retain oonsoioneness, wrapped i t  
round kia wakt in his waist-oloth, and started off with hie three com- 
radee, in the fond hope of finding water, they knew not where. They 
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ntruggled on that day and all night, and the next morning three fell, 
unable to prooeed. The brave Seidu stumbled on. He says he eoon 
lost ooneoiouaneae, and when he next oame to, he found himeelf at night 
half lying in a pool of water. There a wandering Afghan found him, 
and oamed him on hie baok to Chakrmsur, which proved to be oloee by. 
There our kind'8fghan friends took greet care of him, and after come 
days, when he wee able to be moved, they brought him baak to 
Thus was the firet portion of the blank of the Daehei-Margo filled UP 

and ita survey preserved. It oost us aeven valuable lives. The s e d  
parties whioh we mbeequently eent out to reoover the bodies of Bheikh 
Mohiuddin and hL ill-fated companions Wed up some other portions of 
this blank. 

In  the last winter of' our etay in hiatan, a new and qnite unheard- 
of plague vidted the country and us. Fimt the jackals, whioh swarm 
in the country in huge paake, went mad and attaoked men and animale. 
Four of our men were attaoked and bitten, of whom one died of hydro- 
phobia Then the numerone wolvm of the country went mad too, and 
played havoo in the villagee and enoampments of the wandering nomada 
Talee of damage:to men and animals, and of deethe from hydrophobm 
poured in from all aides. Med doga albo were most unpleaeantly 
numeroue. And M Sebtan swarms with village pariah doge and the 
big fierce doga of the nomad people, Beisten had a very lively time of 

TFPICfi WIND BCOUBB IN THE B O B - D A O U  TRACT OF BE18TAN. 

it. The ,lad people, much M they value doge for protecting their 
flooke from wolvea and themeelves from thieves, killed nearly all their 
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dogs, and a wholeaale deatraotion of our canine companions beoame 
neotmsary in the miasion oamp, and every possible preoaution wee taken 
to protect our oampa from the onslaugkt~ of mad animala A temble 
inoident, however, oocurred. 

On the night of Maroh 25, 1906, when the big blizzard wan raging, 
a mad wolf, or perhapa two wolvee, time after time throughout the 
night attaoked the oamp of our camel corps. The darknw, and the 
ohme of noise and wind and driving sand that wee raging, prevented 
the men from seeing the wolf or wolvee and killing them. I t  wee 
found next morning that a horse and no lees than seventy-eight camela 
had been bitten and ravaged. Of them, no leas than forty-eight aub- 

-f- -- 
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A WLflTEB CAMP OB TEE BBISTW YI88ION NEAB TEE HAYUN, SHOWING BUIININO 
-1)-BEDS I N  DISTANCE. 

q u e n t l y  developed hydrophobia and had to be destroyed. The horse 
also went mad. 

A11 thing8 have an end, and thin meroiful rule applied, I am glad to 
my, to our atay in Seietan. The work of arbitration was at  leet aocom- 
pliehed, and on May 15, 1905, our mimion started brmk to India. We 
returned by the trade route, though Robat and Nushki, and had a 
very t y i n g  time croming the desert at  the very hotteet season of the 
year. We had, of course, to march at  night, for the heat in the day- 
time waa very eevere. We only lost one man on the march, a poor levy 
sowar, who wandered from the road, and whoee dead body and that of 
his home our seeroh prt iea eubsequently found in the watarleee traat 
to the north of our route. 
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The temperature during the laat week ia perhape worth notice. 
Th: daily maximum in the shade that week waa 113; 116O, 120". 119; 
1 2 e ,  120r, and 119)" Fohr. You oan therefore understand our 
pleawre in reaahing the oool highland8 of Quetta on June 17, d 
finding oureelves, after two and a half years of the wildernwe, bath in 
oivilization onoe more. 

Let me my a very few worda in conolusion. Many may infer, from 
what I have mid of the delights of life in Seietan, that it ie a most 
uqdeairable place to reside in. It muet be remembered that our 
experience6 are baaed on o life in tenta and on outdoor work aarried on 
a11 the year round, generally in the wildeet and wont parta of that 
country. If one had a comfortable house and ita o i v i l i d  oonvenienoen 
for mitigating heat and oold, keeping out inseota, and eo on, S0iiet.n 
would not b EO very dreadful a plaoe to live in ae I may have depioted. 

The old mine that teetify to the populoueneas, wealth, and prmperity 
of Seietan in the past, show that i t  muet also have been a popular 
weort. Most of the evile and dieoomforta of present life there am due 
to the triumph of chaoe over oivilization, and nature hao, aa ehe alwaja 
doea in anoh corres, wreaked her vengeance on the oountrg. Inmerree of 
cultivation would do muoh to remove the inseot plague, affeot the 
olimote, and check the destructive agencies of nature, whioh now work 
their will unfettered and unrestrained. Seintan might, by human 
agenoy, be made once more a country pleaaant to live in. 

The extraordinary fertility of ite mil, even under present oonditione, 
makes i t  a oountry of enormous latent wealth and veet poseibilities. 
Ita geographioal position and natural resourcee, both in grain end 
oattle, render it a place of great strategic, political, and o o m m e d  
importanoe. If  any one doubte thie, let him etudy the extraordiiary 
efforta our Rusaian rivale have made and are making to eupplant our 
influence and establish their own in Seietan. 

I feel painfully oognizant that thia paper haa many ehortcominge, 
but Seietan, with its many aspeota and problems, ia too large a eubject 
to treat in eo short a space, I have not been able to allude to many of 
the branches of work to which we devoted our energies during our stay 
in Seietan. Of our political work I need say nothing, but, h i d e s  
geographical and the arcbmological work I have referred to in this 
paper, muoh valuable ethnological, meteorologioal, geological, zoological, 
botanical, and other work wan done. The reenlta are all being care- 
fully reoorded, and will, I hope, assist future workers in thie most 
interesting of countriee. 

Before the paper, the PRESIDENT : For Colonel Sir Henry McMahon &ere in no 
need whatever for any words of introduction, or that I should delay you f a  a 
moment. I will at once call upon him to read hie paper on "Recent Survey and 
Exploration in Seiitau." 

After the paper, the PBE~XDENT: When Sir Henry LIcMrhon ras daaptcld 
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upon his jonrney to Pwitan, he WM mnt there by a statesman whom name will live 
(so long aa the English dominion remaim in India) M one of the very greateat of 
our viceroyr, Lord Cumn of Kedlestoo, and I am sure you will be very glad if 
Lord C m n  will my a few words on this ooodon. 

Lord CUBEON 01 K Z D L ~ I :  I have never bad the ill fortune to visit Seistan 
myself, bnt yet in one way oranother I have had a great deal to do with it. When 
I wrote a book upon Persia eome fourtsen or fineen years ago, I oslled attention 
to what then seemed to me to be its very great commercial, political, and 
Btrategical importance. A11 subqnent inveetigations, of which thorn recorded by 
Sir Henry McMabon to-night are the m a t  imprtant, have, I think, tended to 
confirm the aocnracy of those forecast& Then when I wan in India, it fell to my 
lot to do a good deal to encourage the trade route to Witan-the l a h t  method 
adopted by ourselma for incrensing the beneficent influence of Great Britain in that 
p r t  of Mi I wan respondble for ereoting that not uneommodioas building 
above which flew the British lag in the picture that you mw enrlier in the evening. 
And perhap not the lerst of the aervioea that I have ever had the opportunity of 
rendewing in connection with Seietsn wan in dispatching Sir Henry McYahon to 
conduat the mimion which he hae M, modestly recorded to-night. The matter row 
in this way. Beistan in a country, ae he indicated to ue, which pwasesas two 
remarkable featurea The first is ita phydcal poeition at a point when, the 
dominiom of Persia, Afghanietan, and Great Britain towh; the m n d  in the fact 
that so much of c~~ltivalion, wealtb, and pmibilitiee for the future an it enjoys is 
due to the river Helmand. These conditions, however, both political and physical, 
are such M from time to time lead to trouble. ' Thirty yerrre ago, or more, that 
eminent nun, Sii Frederio Qoldmid, who used to be one of our foremoat supporters 
i n  thin Society, conducted the first Seistan Demarcation Commimion, and the results 
of his hboura have been recorded in the book which has been the l o w  clarsiew 
on the subject ever since. Circumatancen subsequently ohan@. The river 
Helmand continned to wander, and part of Sir Frederic Qoldamid'a demarcrtion 
b d  never been cwnpleted. Difficulties arose on the subject, which terminated in 
collision between the Persians-and the Afghanr. Under the terms of an old 
treaty, it wan for Great Britain to compose them differences, and under the 
conetitntional powere which I enjoyed, i t  wan for me to appoint an officer to do it. 
Out of the whole of the officm available for the purpose in Indi i  I bad no 
basitation in selecting Sir Henry McMabon for the task. I regard him ns one of 
the very best of that able and efficient band of officere who are trained up to 
the work of empire on the frontiem of India, and who are capable of undertakiig 
any task which may be placed in their hands. His frontier experience is absolutely 
unique along the whole line that eepuates India from the country either of 
Afghanistm or of the Baluoh tribes, and upon every section of it Sir Henry 
McAfahon has left his mark. Poaseaeing a mastery of the ecieneeg required for 
boundary demarcation, a faculty for dealing with native tribes not uncommon in 
Ind i i  though hardly known to those at home, and a capncity for dieoharging all 
the duties requidte in offioere engaged in frontier work, I felt that Siu Henry WM 

the man to carry through thin particular job. Now we have listened to his paper 
this evening. I hare called it a modest paper; for it appeared to me to err 
on the aide of depreciation of the extreme difficultiee and diacomforb, and I 
might my dangers, that attended his task. You perhapa have heard enough to 
rselLM that Bsietrn is one of the most unattraotive, the moet inhoepitable, I had 
almost mid the most odiou of placee in the world. I t  is a oountry of mrushes and 
Bwamp, of mnda and solitudes, of extreme heat and extreme oold, famous for a 

. 

wind, the m a t  vile and abominable in the universe, presenting at all aeaaons of 
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the year dangers to life whioh can eavcely be rsrlked by those who only rwd d 
them at a distance, but the actual effect of which can be tented by the lamentable 
%gum of mortality that Sir Henry McMahon mad ont jnet now. He told UII 

eomething about the manner in which these difficulties were encountered ; he told 
ue the pathetio story of that native surveyor who periehed in the gallant e5ort to 
extend the frontiers of science in the Dmht-i-Margo. But he did not tell M about 
the manner in which he h i d ,  throughout two and a half yearn, conducted h i  
work. I t  has been my lot aa Viceroy of Indii to superintend more frontiar 
demarcations than any other Viceroy nerving the British Government in recent timen. 
I think at one time we had no fewer than four or five boundary aommissions a t  
work, an illurtration of the vaetneee of our range and the complexity of our 
undertaking. Well, a t  different timee I have known frontier officere complain of 
their abeencx, from India, or the length of their exile; the d b f o r b .  they hd to 
experience told upon their health and qirite; they thought perhaps they were not 
being mpported hy the Government aa they might be; they ware confronted with 
l o d  di5cnlties which no one a t  a distance could undsrstand. Fmm Sir Henry 
McMahon during the two and a half yearn that he aerved me I never heard one 
whisper of complaint. Thrmghont that time he faithfully carried out the inatruc- 
tiona which were mnt to him. He hsa given you no idea thin evening of thedegrw 
to whioh he hae added to the wientific knowledge p o s e e d  about that mort 
intereating country. Only when the works which he and hie colleapw have 
written are published a t  a later date, will you ascertain the aotual additions to ham= 
knowledge which are the reaults of hie mieaion. At the end of the time \Is came 
back, having demarcated the boundary in a manner that waa aatisfectory to both 
the Powers that were interested, and having, in addition, made an award about the 
dillicult queetion of the water, which, even if it  haa not been accepted by both the 
Powers to whom I refer, will provide the basis for a settlement a t  no d&nt data. 
Ladiee and gentlemen, I regard the Seistan mianion as the model of what much a 
mission ought to be and of the manner in which it ought to be conducted. 
Seistm itself may be unknown to the majority of people of England, perhaps 
unknown to the majority of you before you came into-the room t b i  evenine. Bat 
T believe, M f3ii Henry MoMahon indicated, that it is a country which has 8 fntnra 
before it; and that on two ground-firstly, the great political importance which WM 

m f d  to by him-the very fact that Buesian and British ambitions meet on this 
spot must render it a theatre of important diplomacy in the futnre; and, eecondly, 
what concerns ns more on the present occaeion is thie-the pictunre ohown by air 
Henry McMahon of the bygone wealth and prosperity of Seistan, the facta thrt ha 
gave us about the fertility of the soil, and the capacity of its rivere, indioate that 
Seistan ought not to have a paat alone, but ought one day to have a fnkva I 
m p l f  believe there is no resson in the world-and I am very oertain he rill 
corrobo~~te me--why, if Seiatan is p l e d  in proper hands and irrigated .s it 
might be, it  should not rewver its former proaperity. I hope that day may come. 
I hope that the jealousy of local Powers and the rival ambitions of greater Porn 
outside may not retard ita amval, and when it does come, one of the factn that 
will beat enable us to enalre the full realization of theae hopes will be, I am ma- 
rinced, the labours that Sir Henry McMahon baa related to us to-night. 

The PBEB~ENT: A reference waa made in the paper to Field M d a l  Sir 
George White ; perhaps he will be kind enough to addreae a few words to us. 

Sir Qmm~ WHITE : I have, not very far from Seistan, found myaelf more than 
once in a very tight place, but I have never in the coum of my whole military 
career, which has extended now to over half a century, found myself in a pwition 
in which I felt lees capable of coping with the psition before me than I do at this 
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moment. I bars listened with the moat intense intereat to what Si i  Henry 
McMahon b u  kid before u r  I have listened Plso with delight to the eloquent 
and high ap-tion of that officer's aervicee which has been given to you this 
evening by him who of d l  othere in in a p i t i o n  beet to appreciate those nervik 
d to give it eloquent and full expredm. I hare mymlf often rejoiced when I 
have beard of the h o r n  of SeisUn. It may be that I have taken a new which I 
ought to be uh.med of, but I hope, from &rt.in indicationo that have been put 
before you thin evening, that i t  may become more a chamber of horrorn than it is 
a t  present. I cannot imagine a position wch u that on the bordere of 
Hind- being anything but a dangerous avenue of appmeoh for t h w  who 
will not, I think, incrane the civilbation of that grand empire of ours which ia 
ruled by men like his lordship who ban just mt down, and by that grand civil 
memmt to whom his lordship h~ pid m jart and so t n e  a tribute. 

The P I U U U D ~  : The hour is late. We had intended to call upon e e d  
#em, and if m y  one rrlshea to add- the meeting wa shall be delighted 
to hear him, but we have bad two important ceremonien to-night, and I think we 
must now content d v e a  by psdng a beuty vote of thanb to Oolowl Sir Henry 
M c M h  for his m a t  interating ddrasa 

Colonel C. E YATE, owing to the l a b u ~ ~  of the hour, was  able to sped,  
but noted what he W M  ping to my M ~ O ~ O W B  :- 

I congratulate Sir Henry McMshon most heutily, not only on the wealth of 
goographid problems that, M he ban told uq he baa submitted to the Beaeuah 
Committee for oolution, but on the krge amount of information of a little-known 
country that he hm been able to condenee within the limite of a lecture of just an 
hour's dmtioo. 

c l S i i  Henry haa not given ur a very fascinating aocount of the alimate of 
Seist.n, but we must remember that blizzards and inundationq flies and winds, 
are not always prsesnt there, and I glad to bear Sir Henry my a t  the end of 
hi. lecture that, given a good house and civilized convenisnom, Beitan, after all, 
would not be such a very undesirable place to live in. For my own put, I have 
no hamitation in mying that I would much rather be quartered in 8eietm than in 
.ny hobweather station in the plains of Iodia. 

UThe brief summary that 8u Henry baa been able to give us of the hitory and 
mtiquitiea of 8eist.n shown of itself what intereat pertsins to the country. Si 
Henry baa told M of the curiono above-ground tomb that he found on the top of 
&h-i-Kbwajab, and he stated that the uee of tbene tombs WM obvious. They 
rsse mmly the temporary mting-pl.ose of the dead till the bodiee could be 
m o v e d  by their relations for prnianent burial in the shrine at Meshed. In this, 
I w t  to my, I ournot conour with him. When I wan at Koh-i-Khwajah, I maw 
the bmsr of the d a d  lying in several of these t o m b  and those bodiee, at any rate, 
h d  not beau removed. We must remember, too, that i t  is not only on Koh-i- 
Khwajah that there above-ground tomb .re found. I found them a t  h s d a r ,  
Buurud, and down the hnts of the Shelah u far aa the Qaud-i-Zireb, and rlso 
dong the banks of the d e p d o n  in whioh the curious ruins of Tarakun now ntsnd. 
Inmde the maumlenma neu  !lhmkun the tombs were better preserved than those 
outside+ and though they bad all been o p e d  a t  the end like the othem, it appeared 
to me that they had been opened for the purpoee of rifling the bodiee, not of 
d n g  them. I oould aee the bonea lying ineide, and aloo the cloth in which 
the bodien had been wrapped. Now, when I ssw thin cloth I was at finat tempted 
to think that them gravea could not be m very old after a11 ; but when one thiiks 
of the mot age to which cloth in tombs in Egypt baa been pmrved, them is no 
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resron why cloth in the equally dry air of Beistan should not be equally well 
prererved. H d  thew tombs been temporary resting-places only, we surely rhonld 
have found similar tombs in other pub of the oountry around Seistm, and on the 
road to Meehed, but I have never reen or heard of swh tombs anywhere except in 
thii mth-west cornex of Seiatau, and though who the people were who bailt them 
and when they were built there is nothing ~ ' p t  to show, still I cannot belp 
thinking that when built they were built M permaneut graven, and not .s mere 
temporary renting-placer. 

"The graphic dewription given us by Sir Honry of Sar-o-Tar, on the right bmk 
of the Helmund, is the find acoonnt of that place that has been given to the world. 
When I waa in Seiitan, all the coins and a d s  and old relios that were brought to 
me were mid to have come from Sar-o-Tar, and I longed to be able to explore the 
place, but I could not get the ohance. Sir Henry and hia aompniona have bscn 
more fortunate, and now we know that the r u i ~  of Sar-o-Tar e x d  all other 
mine in Sdabn in extent, and lrleo that the ewtern bank of the Helmund WM the 
d n  mt of population in fhbtan'a moat pmmperoun timeo. 

"The story that Slr Henry ban unfolded to us of three deltaic urns and three 
separate irrigation systems, eech with its own hamun, or lake, for flood watm to 
enape into, is an entirely new revelation. Firat, we have the system that dmined 
into the Lnlla Nawar, a deprdon never hrard of before, on the right bank of 
the Helmund, in what in now Afghan territory. Secondly, we hate the Tarakun- 
Ramrud system, which drained into the Gaud-i-Zireb, a d  ie now half Afghan and 
half Persian; and, thirdly, we have the p m n t  Band-i-Seistan system, draining 
into the Hamuns on the north, which is entirely Persian. 

"The pity of it is that the Taraknn-Ramrud ayetem should have been cut in 
two as i t  hae been. If you look a t  your map, you will nee that the preumt 
boundary-lime from Band-i-Seisbn to Koh-i-malik S i h  runs right through the 
middle of this system. Sir Henry baa already told ns of the persistent nhtmction 
and hostility shown by the Persiam to Sir Frederic hldsmid when he WM 

deputed to settle this frontier in 1872. His movements were mtricted, and d36- 
culties of every kind were placed in his way. I need not dilate on thin further nor 
than to my that hod Sir Frederic Goldemid been permitted by the Persi.na to 
examine the southern portion of the frontier which be was deputed to mettle, I 
annot help thinking that he would have drawn the line to the north of Koh-i- 
malik Sib ,  somewhere dong the dividing-line between the Tarakun-Ramrod d 
Band-i-Ssietan irrigation systeme. As it wan, owing to the reatrictiona p l d  upon 
his movementn by the Persians, he WM compelled to lay down his boundary at 
haphmd, and Koh-i-dik Siah being about the only fixed point tbat his survey 
o f f i r  had been able to get a shot a t  in this part of Seistan, be simply draw an 
imagi~~ry line on the map from Band-i-Seistm to Koh-i-malik S i ,  without 
ever having been able to examine the ground across which that line WIN to run. 
Aa the head of the canals that formerly irrigated Tarakun and h m m d  are in 
what ie now Afghan territory, somewhere near Band-i-kamal Khan, the d t  h 
tbat, so long M Tamkun and Ramrud remain with Persir, they cm never ba 
cultivated, and must alwuys lie waste, M the water to irrigate them can only bs 
drawn from Afghan territory, and that is impoeaible nnder present conditions 

When I was in Seistan I waa told tbat in very high floode water from tbe 
Helmund atill found ita way into these old onnab, and this would eaem to shor 
that, were only them cuuls brought nnder one adminirtration from h a d  to tail, 
the Tarakun-Bunrud tract might be recultivated at no very great expenme. That 
this put of the country WM on- very p r ~ ~ p s a ~ ~ l s  them can be no doubt. 

"Sir Henry h~ referred to the extraordinary profusion in which broken 



RECENT SURVEY AND EXPLORATION I N  SEISTAN-DISCUSSION. 345 

pottery is found in thin portion of Se i sb ,  testifying to the large population of 
ancient day& I WM much struck by the same ttiing, and I specially mentioned 
it in my book on ' Khuraaan and Sitan,' published in 1900. I can recall to mind 
one mound in particular, called by the Seistanis Shahr-i-Sokta, or the burnt sib ; 
not that there waa any visible sign of a city, but the ground on every eide, aa far 
as the eye could reach, waa one maaa of broken pottery, while my local guide kept 
continually turning up the ground to show me that the roil WM b h k  and burnt, 
and that we redly were on the site of a burnt city. 

Now, whether the denudation of Seistan of trees, that Sir Henry has mentioned, 
is due to tbia burning and to the general deatmction and desolation that overtook 
Seiian at the hands of Timur Lsng, or to the wind, aa Sir Henry has suggested, 
has yet to be pored. Penonally, I am of opinion that it is not due to the wind. 
I myself saw tall treea growing on the banks of the old bed of the Helmund at the 
Afghan villnge of Deh Ido, in the north, and if these trew oan grow, othern oan 
grow. Again, a t  a place called Machi, near Bamrud in the wuth, I found the 
mots of date treee still vieible in the ground. Apparently the bwn of Machi, of 
which the ruina now only remain, waa formerly surrounded by large data grovee, 
and if these dab  groves existed in former days, why ehould they not exist now? 
All that ia required in good government. Under Persian government there in no 
security of -re and no hope of improvement. Seietan, as Lord Curson has j u t  
told us, undoubtedly haa the capabilities of a greet future before it, and, given a 
good and stable government, there in no reaaon why it should not bloseom out 
again into the semblance of ita former self, and become the popoloue, rich, and 
proeperow country that it wan in the pant." 

The following discuseion took place a t  a meeting of the Research Deputmant 
on May 11, when Sir H. McMahon introduced the portion + of hie paper dealing 
with the problem of the Seietan bnaii 

Before the paper, the CHAIBYAX (Sii THOU HOLDI~) :  I t  will be fmh 
within the memories of, you all that not m vsry long ago Sir Hemy Mcllbphon 
read a paper before the Qeographicd Society in whioh he outlined eome of the 
geographical condition8 of S e i i ,  but on that d o n  there WM no time for 
diucming the subject further. He will now give ns a few more det.ils on the 
same subject, wh$h I think ought to give r h  k, wme very useful dimuseion. 
I will aak Sir Henry McMahon to 4 hb paper. 

After the paper, the C ~ a r a ~ a a r  : The intereating paper whioh Sir Henry h~ j u t  
read to us recounts to a certain extent what he put before us the other night at the 
larger geographical meeting. But there is juat one point to whioh he d o i  not refer 
to-night, to which, if you will allow me, I should like m y d  to refer. I wiah to 
record my deep appreciation of the kind and sympsthetio r ewd  whioh Sir Henry 
McMahon hm given of an old and faithful m a n t  of mine, Sheikh Mohiudin, who 
died w h h t  proscouting hi surveys under 'Sir Henry's direotion. You may p d b l y  
remember that he died of thirst in the desert, and that one of hie wui&anta waa 
resoued by a paning Afghan with his planstable sheeb wrapped round hi w 
that they might not be lmt. Such devotion to duty as that, fortunately for us 
is not an uncommon feature in Ind i i  Every one of us who hae lived long in 
India muet have known many instances. What ia, perham more rue  ia that 
such devotion, such loyalty, ehould be m fully and sympethetidy recognid rn 
it h~ been in tbia cane by Sir Henry McMahon. I think it in tbat peculiar 

V i d .  portion of Bir H. MoAbhon'~ paper in braokeb at pges 216 to 227 of 
thi8 J m d .  

&. Iv.-OCTOBEB, l@o6.] 2 B 



3-46 RECENT SURVEY AND EXPLORATION IN SEIBTM-UISCUSSIOX 

sympathy with the native character, &at grasp of the idiosyncmsier of the native& 
the underahding of their manners aad their methods, which have strengthened 
the hende of such men on the trontier se Nicoleon and Smdeman ; and I think i t  
ir qilite p d b l e  that to thoee illustrious namee her& the name of McMahon 
will be added, becaw he too poslleaees exactly that m e  g r u p  of the poculii 
point of view from which the native regards his work in India in cannetion with 
us, and the name sympthetic spirit which leads him to make friends with natireg 
wherever he meetr them. Now, such men are bound to rncceed ; they will dwap 
slsoceed, for this reanon-that they will always be well and faithfully mod. And 
now just to refer for a minute to his geographical problem. He b u - p u t  before ne 
very much tbe problem whioh Charlee 11. p l d  before the Royal Eiociety : Given 
a bucket full of water, if you put a fieh into it, why doen not the water spill 
over? " As a matter of hct, i t  does spill over; a d  so I think that, M a matter 
of k t ,  the silt which is carried into that big 8eit.n depression finda it. way out 
again, and Sir Henry himeelf b u  given us the explanation of tbe manner in which 
i t  is carrid out. I believe mywlf that it  iti two great forow of nature, constantly 
wring and reaoting, that keep the level of the Seistm basin tolerably constant 
Sir Henry hse stated that he found an abnormal amount of d l t  in the river 
Helmand, but he took his obeervat io~ a t  the Band i Seietm, a t  the point whcm 
the Helmand e n h  the Seietm depremion. 

Sir HENBY MCMAHON: W e  kept oonrtantly making obeerpationr throoghout 
the river, everywhere in the del& srea 

- 

The CHAIBMAX: It is a curious fact that one writer after mother h u  re- 
corded of the Helmand river above Seiitm that i t  is remarkably clear, and such 
certainly iti my i m p d o n .  I ehould nay that this is a problem of the oirculation of 
silt within the limits of the Seititan banin. As you obaerve, the m i n  m m e  of the 
river within Seistan is a little weat of north ; that is precisely the d i ~ t i o n ,  again, 
from which the wind blows. Now, the wind cannot get a t  the d l t  when i t  L under 
water; but there .re times, after extensive evaporation, when the mlt most be sub- 
jected to the action of the wind, and that extraordinary eroeive action which Sir Henry 
hae described to us so graphically is certainly sufficient to carry anything that iti 
not abeolutely conaititent and aolid away from Seirtcm. I observed m y d f ,  amongst 
the many ruina which surround Seistan, the curious way in which these ruinst 
built of sun-baked bricks, are aotunlly blown by degrees into space ; the action of 
the wind iti such that they grow positively l e a  year by year. So I am inolined to 
think that the d t  of the Seistan besin may be found scattered pretty widely o m  
the a lmo~t  illimitable deserts to the south and southt*st of it. I m y  say that 
the problem of the wind is by no means a local problem, for that t e r r ih  north- 
went wind which blows eo strongly in Seistan, and h u  proved so exceedingly 
inconvenient to the working of the commission, is encountered all the way north- 
wards from Seiekrn to Herat, and from Herat acroee the Paropamisu~~, until yoo 
reach the country which the people c411 the ' I  home uf the wind." Even tbae 
you are not a t  the back of it, and, so far an I know, i t  is really a sn t inenbl  rind 
pervading all high Bai. The name problem of scooped-out deprewions, and of 
the .conmulation of snrfsce mil gradually moving southwards in front of the wind, 
is to be found d over Asia, especially in the Chol country which is north of tha 
Paropamisos, and to a certain extent all loass formations are due to wind-action. 

There is just one other thing that I should like to point out, and that is Sir 
Henry's refeicnce to the extent of cultivation that once existed in that country, 
and to the poseibility of that cultivation bring revived. Now, I mjself am +erl 
doubtful whether there wan ever any very large musing of population in SeisM. 
I do not think thst the number of rillaged which yon 600 acatbred over thii map I 



RECENT SURVEY AND EXPLORATION IN SEISTAN-DISCUSSION. 347 

are any oriteriod whataoever of the number of inhabitants that ever occupied that 
country. He h~ pointed out himwlf how very soon a village diesppeam under the 
ioflwnw of wind and oollected mnd; consequently I believe that never a t  any time 
were more tban a very small fraction of thooe villages inhabited. I think it  is quite 
mbb that what tnkee place in the Takla Maltan d e e d  far to the north k what 
hae taken place here-that v m e a  ace covered with nand and again uncovered; 
that they are ooonpied a t  one time, lo&, and poaaibly recovered afterwards; but 
that a t  no one time hre there ever been any vmt aocumulation of the human 
in the Matan h a i n  ; and, m far M I wUld see, when I wan in that most unoom- 
fortable country, there was no room for a mat amount of cultivation either. The 
area u not very krge ; and although Seiitan origkally figured in claeeical history 

the granary of Bsib that wss in the day8 when very small granaries went very 
fpr; and I take i t  that the poeition of Seiutan, whioh is very much analogous to that 
of Hecat, h.e given rim to an undue appreciation of ita w d t h ,  i t  being the only 
gn#n spot in a hnge illimitable m t e  of sand and deaert. There is just one other 
point which is interesting, whiah is the curious isolation of Seistan. The map 
dowed you how the waters overlap it  on the north and on the west, and occk 
sionally curve round in times of flood to the muth. T h k  is a very curious 
geographical peculiarity; I do not think that I know of any other idand wuntry 
in the world m entirely shut off from communication by natural causes as Seirtan. 
I hope tbat we shall have further diacnmion on the subjeot of the curious problem 
which Sir Henry hm pat  before ua, which I take to be thin : Why in it  that the 
%atan depression does not gradually diminish? How k i t  that i t  is not filled up 
with the e x t r o o ~ u y  amount of d t  whioh the rivers carry into it 4 " We ought 
to have mme interesting theories pot forward by some of tbo membera present. 

Dr. TICALL: The paper ie one of extreme intereet, both from a geographical 
and from a geological point of view. It wmsa, moreover, a t  an opportune moment, 
for j u t  now the phenomena of denudation and d e p i t i o n  in arid climates is 
exciting a c o d e r d i e  amount of attention. Sir Henry has given us a vivid 
picture of the geographical conditions of a mort interesting miion, and he has 
submitted a t  l m t  two important problems for d i s c d o n .  How is it  tbat the 
great deprsseion doen not become filled up with sediment brougbt down by the 
rivers ? and how k it that the Hamnn is not a d t  lake? 

Wi th  ragard to the first of thaw questions, I can nee no escape from the con- 
clusion that either the area hoe ruboided or the material has been removed by the 
wind. Sir Henry givea us no direct evidence of rubsidence, but he shows that the 
necond cause is nndoubtedly operative. May it  not be sufficient? On thin hypo- 
theaie, we ahould have to rseume that the changes in the past hietory of the district 
were somewhat M followa In the earlier stages the amount of materid brought 
into the area in question would be in excees of that amount remuved by tbe wind, 
and the depresrion would fill up, though i t  may not be neceessry to suppose that 
the whole of the b d n  would be filled up, nay, to the level of the surrounding 
plateau. At  a later rtage the amount of solid material imported by the riven 
would be less than that exported by the wind, hollows would be formed, and 
erosion of the previously .deported alluvium become poeeibla Sir Henry's graphic 
description of the effecte of the wind maken i t  not improbable, to my mind, that 
the amount of solid material exported from tbe diatrict M a whole by thin agent 
may a t  least equal that imported by the rivera Then an to the eccond questiou, 
i t  seem8 to me that we are driven to the conclusion that the b u n  is kept 
comparatively fresh by the periodic flushing during seasons of flood. 

Mt. G. w. LAMPLVQH: In  Europe, Chins, and North America, huge deposits of 
loeu are believed to have been accumulated by the action of wind in past times ; 

2 a 2  
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and recently it h u  been brought before us by the work of Dr. 8. P&asarge in the 
Kalahari, that the wind is effective, not only in depoeiting material, but dm in 
planing down the surface. Dr. P.ssuga believer that the luge smooth plains of 
the interior basin of South Africa, which we had suppoaed to have been formed by 
the long-continued be-levelling action of rain and rivers may have been b e d  
mainly by wind-erosion. If hi view be correct that a peneplain om be developed 
by thb  agency, we should have little diiculty in believing that a depression wch 
M that described by Sir Henry may have been developed by the mme agency. 
But at premnt we have no memure of the amount of material that an be removai 
by the wind ; md if Sir Henry could give us m y  idea of how mwh light m a W  
may have been carried outside thii particular drainage hein in thii way, i t  would 
be extremely helpful. I t  appears probable that muah of the lighter material mrut 
be so trbnsported, beoeuse the nand-dnnea, I.suppoee, represent only the heavier 
grains of the land-w.ats, which one might compare d t h  the gravels of a river-bed, 
while the fine duat derived from the louns and silkr that ent beiig eroded m 
rapidly is apparently not left in the dun= But thin dust muet have gone me- 
where, a d  one would like to know if it may pweihly have been blown over the 
edge of the interior besin to the s l o p  thai drain down into the ocean, where, 
of course, the rivers could d i y  carry it away to the sea. If this haa happed,  it 
might explain the deepening of the hollow. 

With regard to the possibility of the depression being oauned by the weight of 
the aedimente, we lid, in the geological record, many instanma of depaib of p a t  
thickness that muet have been piled up in water that remained pemintenllp sh.Uow ; 
but we do uot yet know in such OIBBB how to diitingoish between clruae and &ct. 
Whether the sedimente weighed down the bottom, or were sooumulatsd beclue tha 
bottom waa oinking from other causes, we should obtain practically the name 
rwult. But in the Seintan besin it seem probable that the Me-watera a t  one 
time stood much higher than at present, and were much deeper. Now, the weight 
of this water itself would, I take it, ba greater than the weight of the sediment that 
haa rince been carried into the bot.tom of the b i n ,  so thst we cannot be certain 
that the tots1 load hes so steadily increased. On thin point we may medl that 
the poesible effeot of water-load in depressing a ~~n h.s been dimmuwd 
by G. K. Gilbert, who found that the old beaahee of the dried-up Lnke Bonneville. 
in the Great Basin of h'orth America, have been deformed by differential cruet- 
movement, and now rise slightly toward the centre of the old lake where them 
WPB once the deepest water ; and he therefore conjectured that the weight of water 
may have been effective to BOW extent in depressing the W n .  

Prof. GAEWOOD: I have been intsrested, like the reot of us, in the problem 
brought forward this afternoon. I am in hopes myself that Sir Henry will s d  
in proving the depreeeion of the area I t  is a subjeot I am speoklly interested 
in, becam the corollary of it, i.e. the podble elevation of a aountry whsm 
material had been: removed, baa come under my own notice, and conoequmdy 
where you have deposition taking place you ghould get d e p d o n .  It is mtha r 
thorny snbject, I thii, to the gdogiat how thb depreuaion would take pkca 
But M regards the elevation, we have very good instancan where denudation lw 
taken place ; in Norway and Sweden, for instance, where the ke-*he& h meltad 
away. There the axis of the greatest elevation coincides praot idy  with the uin 
of the marimurn glao'ition during the glacial epoch. You have the phenomemm 
of the youngest treea nervast the want, and the a b n c e  of human habib- 
along the cosst belt. In many cumen I have noted what seemr to me only ex- 
plicable on the supposition of recent elevation, both in the Himalayan and tbe 
A l p  : the pmemce of ruoh phenomena M hanging valleys, due, I mart my in 4 
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opinion, to elevation, connected with the melting of ice-sheets and glaciers in old 
glaciated diitricte. The corollary of that ie, that where depoeition has taken plooe 
there you should get depression, and I should be very pleased to see Sir Henry 
MclKahon prove hi contention. 

Mr. E~BAHAR: One of the r d t a  of thin discunsion is to show. I think. 
the danger that we may get in of w i n g  in a circle. bs far M I und&t.nd it; 
we have arrived a t  the oonclaeion that the ground is einking in the Seistan becauae 
the eediment baa been deposited in it, and we have arrived also a t  the eonchion 
that the sediment is beiig deposited in that d+on because the gronnd is mink- 
ing. That is M pretty a circle as I have heard In a good deal of experience of 
geologid argument. The 8 e ~ t m  reminds me to compre the very mall  with the 
very great, of what may be seen in the Val dlAmo above Florence. There what 
bss once been a large lake h~ been filled with a more or l e a  horizontal d e p i t  to 
a high level. The outlet of that depression haw been deepened by the r i m  Amo, 
with the m l t  that the deposit in i t  h e  been partly eroded to a lower level-the 
"tern nnova," M they call it, the upper and original lerel being known M the 
"term vmhie." I n  the case of the Seistan we have no outlet, and the only 
W b l e  mson for a lowering of the level comparable with tbat of the upper 
Val d'Amo in the felling of the level of the water in the lake ; and I would ask 
whether there in any evidence. that the water of the lake h~ stood at any greatly 
higher level than it does now. The difficulty in the way of a theory pure and 
aimple of depmion a p p m  to me this : tbat the lake is more or less surrounded 
by an irregular cliff, I think 200 feet high in placee. Now, I imagine that the 
depreaaion, axording to Sir Henry's theory, wonld affect not only the lake itrelf, 
but ita surroundings In it  to be s u p p o d  that the cliff sbnde at the original level, 
and ham not shared in the dep rdon  3 It ia a little difficult to conceive that that 
can be the case. So far .a regarb the cause of the deprwion, which, of course, in 
an exceedingly thsoretical matter, it  rppeam to me no more difficult to conceive 
that a deprenaion h.s taken place in the Seistan than that the mountaim have 
k e n  r a i d  round it. The result, at any mte, h~ k e n  a land-locked banin, the 
study of which to geologinb is of the greatest interest, for it enables up, to a cert.in 
extant, to judgeof what was taking place in such a period as that of the Trim. We 
have in this country good evidence of deaert aonditicns having then prevailed, of the 
notion of land-locked waterq of the catching of reat rnanaes of milt or eediment, and 
the load deposition of beds of rook mlt. Especily I WN intermted in the way in 
which i t  h.s been shown that the aalt may be carried in solution to one restricted 
part of the baaii, and there deposited, while fresh water-or drinkable water, at any 
n t b m a y  p v a i l  over other parte. In conclusion, I would only say that we are 
greatly indebted to on9 who bas not only had the opportunity of studying such 
regions, but who has the power of bringing M, graphic a dencription before as. 

Mr. H. YULE OLDHAH : Several .spec& of the quation, which ie a thorny one, 
have been diacnssed by Mr. Huntington in an interesting pper  published by the 
Carnegie Institute, as I dare my Colonel McMahon knows, and any one in- 
terested in the qoention will find a good deal of information there. But I should liko 
to be permitted to ~k just one or two qwgtiom on this o c d o n .  One is M regards 
the 120-day wind," which I notice both alone1 MoMahon and Mr. Huntington 
describe M coming from a point to the west of north. A~I far aa I remember, in 
Lord Cururn's interesting introduction to Morier'e ' Hajjt Babs,' it  is referred to M 
being a north-st wind at Quetta. Perhap Sir Henry McMahon mnld kindly 
may whether i t  is north-t in Quetta. No doubt it is produced by the low 
brrrometric depremion in summer over India, and the wind being drawn in from 
the north in the Beistan district, the monntains naturally direct it a north-west 
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wind; possibly, in the r u e  way i t  may be north-east a t  Quettr, but srst and 
went are easily interchanged by accident. Another question is 8s regards the 
spelling of hietan. Sir John Malcolm used to spell it with two eleA?mat.a. I 
notice the Am&cans spell i t  " Si," and we have i t  Sei." The two e'u certainly 
sug~eet the sound k t a n  as does Si~tan, if you use the Itnlian pronunciation; but 
the " Sei " spelling givea a certain amount of uncertainty. Finally,if I might offer 
one mggestion M regarde that interesting quation r a i d  M to the f d - w a t e r  
nature of the Hamun. I should like further inforamtion, but I rather gather tb.S 
the lake is apt to dry up fairly frequently. When Colonel McMahon fimt went 
there I believe there WM no water a t  aU, but that it very rapidly filled u p  NOW, 
if the lake in liable to dry up frequently, I think it  in possible that the di 
deposit which h~ been laid down there would be blown away by the strong wind 
before the next flood filled it  up. That to a certain extent might recount for tbe 
very remarkable freahneiw of the water. But that, of course, dependm on the 
frequency with which the lake ie liable to dry up. Deaiocation, depoeition, dis- 
p e d  would express the cycle of evente. 

Sir HENBY MCMAHON: I muat thank Sir Thomae Holdich for the kind 
remarks he has made about m p l f  pereonally and regardiig my mission. I now 
proceed to take up a few pointe that have been rained by gentlemen who have m 
kindly joined in the discussion. Ae regards what han been d by Sir Tho- 
Holdich himself, I will take first his remarks about the cleamcwe of the Hclmand 
river. That is an important point in this diecumion, and I must e m p h h  my 
reply. Sir Thomas Holdich and others who bave visitel Seietan and written about 
i t  bave nearly always happened to go there in the autumn. That putioular time 
of the year, i.e. from about the laat week in September to the end of Octoba, is the 
only period of the year in whicb the water of the Helmand can be mid--at 
rate, the portion that we know of it, aome 100 miles or -to be a t  aU clear. In 
proof of this, I may mention a fact which will appeal to those who indulge in the 
gentle art of fiehing, i.e. that thin is the only period of the yoar in which the water 
is clear enough for the successful uoe of a apoon. During the rest of the year the 
river is very thick and muddy. The river begins to riae early in November, gom 
on gradually rising, getting muddier and muddier, until i t  beoomes afbr Christ- 
a thick chocolate-coloured flood. We know that a lot of silt csmes down tbe 
river, and I hava mentioned to you s n  instance of where ruins bave been buried 
under 18 feet of silt. We were in Seistan nearly two and a half yerrq and Mr. 
Ward took observations of silt steadily tbroi~gh all tbat time, and has calculnted 
that the average d e p ~ i t  of silt brought down by the Helmand alone in one year 
is sufficient to cover 10 aquare miles a foot deep. Then you hnve the other riven 
to consider as well. I must emphasize this p in t ,  because if there is n o d t  cornins 
into Seisbn, then i t  is obviously unnecessary to explain what beoomea of it. I 
repeat, therefore, that the Helmand is a river with an extraordinary amonnt of 
silt, taking it  month in and month out throughout the year. But apart t h m  the 
silt that now coma down in the river, what baa become of the d&is of the cliffs? 
Then the next importnut factor in this problem is the wind. Sir Thoman HoMich 
rightly points out that the 120-day wind is a continental wind. I d o  not 
claim for one moment a monopoly of tbat heavy wind for Seistan by i t d f -  
We made very particular and careful inquiries about the wind for mienti6c pur- 
poses I had with me representatives of Herat and other distant porte of the 
country, and the consensus of opinion, never disputed by any of those who Iim 
the country, was that this wind prevails northwards, right away into R d n  
territory. I t  is very strong at  Herat; i t  is not felt in the mountains on the 
border of Persia ; and (I now come to an intereating point) the plea, of ib 
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maximum velocity and force is a t  h h  Jowdn, j u t  a t  the north end of the 
Seisb m a .  I t  &mtinuw in great strength throughout 8eistan, but mu& of 
Beitan it  diminisha, until when you come down to the trade ronte you hardly 
feel i t  a t  all. You do get winds along the trade ronte during the period of the 
120-day wind, but them are not of the srme s h n g t h  or constancy, and, moreover, 
blow in varying directions. We kept a very camfnl record of the Seistan wind, 
and find that it  blown from between 3 1 q 0  and 333f0, i.e. from a little went of 
north. I rill not go into the qnwtion of the extent of p u t  cnltivation in 
&istan, beyond rimply ay ing  that S i t a n  baa been much written about from the 
very earliest tlmea of Eertern litemtorq and we have in them old noordo repeated 
references to the great prosperity and w d t h  of Seietan. I do not for a moment 
my that  there is not a natural tendency to exaggemte the population and the 
wealth of tbe past ; but we bave a lot of records which refer to it. I t  WM striking 
enough, a t  the times in which those records rere made, to be mentioned by tbe 
wrlterm. As v a r d s  the pst extent of oultivatioa, I muat note that when Sir 
Thomas Holdich paMed through &istan, by far the greater portion of the country, 
and the portion where the greatest cultivation and pro~perity of the put existed, 
i.e. the  Tarakun and S m t a r  trseb, w u  a tma  incognita Dr. Toale goes into 
technical detnils, and he sp~aks  about the absence of direct evidenoe of snbeidence. 
Mr. (Inram d, later on. hopes that I shall be able to prove some evidence of sub- 
sidence. Well, i t  is a bard. job to gire me. The only diwct evidence I mn giveof 
s gradual suhidence of that area in the fact that I mentioned i.a that the older 
river-beds are a t  a higher Itvel, and yet a t  approximately the name ersy grade u 
tbe preaent river down below them. This fact, in my mind, would k n d  to show 
that when tbwe rivere were running, tbe level of the lake-bed was hlgher than i t  
is now, and therefore thoee dvers bad no cause to hurry themselvw, or to go down 
s stesp s l o p  into a hole, but were p i n g  into ad~presaion of the name relative depth 
below them, and therefore a t  the same leisurely pace as the pmwnt rivers go into 
tbe p r e m t  Hamun. That is the only evidence I can give, and I give i t  for wbat 
it  is worth. Tben Dr. T d e  asked if the d e p i t  of silt is w a t e r  t h  that 
removed by tbe wind. I am afraid, over aoch a big area and with a wind like we 
had to deal with, I bave no data on which to really give a definite answer. & 
regards the wind being lem in the Gaud-i-Zirreb, and the suggestion that the focue 
of the wind may have changed, that is extremely likely; but of that we know 
nothing. One thing we do know about the wind is that the old ruins, tm far back 
M we find them-the very oldest of them--are, like the recent ones, all built a t  tbe 
wme angle to the wind. Their side walls are a t  the name angle M the preaent 
d i i t i o n  of the wind, their end walls a t  right angles to that direction of the wind, 
which would chow that the rind, during historio perk& of which we have traces 
in ruin% baa remained a t  a constant angle throughout. I cannot answer Mr. 
Lamplugh's question M to about how much light material the wind hae tram- 
portad. In  all the vaet Bvlnchistan desert sonth of Seistan, on which I 4 a 
p p e r  rbont nine yearn ago, what atrikea one most forcibly is tbe enormous 
.ccuaulations of mnd-hills and rand-mountains piled up all over the country. 
That would be, am he eayr, the heavier material, the sand (silica), not the finer 
BL I do not know what becomw of the lighter material. About Mr. Btrahan's 
query : water in the lake stood a t  a muoh higher level than now ? " I do not 
know whether he means if the actual water was deeper, or whether the bed on 
which the water stood was higher than now. On the latter point I bave already 
made a reply with regard to the level of the river-be&. But if he r a n  wbetber 
the water waa deeper, and whether there WM more water in these lakes in old days 
than now, I am unable to gire a de0oite reply, a t  any rate regarding pmhietorio 
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timee. If, however, we go back b old historic records, it is a very curionr thing 
that, M far back as I have had mcess to them or had them quoted to me, every- 
body writing about thelake of Seietan nearly always deecribes it M being 100 miles 
long and about 15 milen wide. Thia ia how one would describe it now, .pd a it 
does not reem to have been materially larger than it is now. The old river-be& 
the old canal4 bear about the aame proportion to the rive M the prewnt be& .nd 
aoale do now. ALI regards other questions, of course we etndied Mr. H u n t i o ~ ' ~  
paper very crrelully. ~ r .  ~ u n t i n & n ~  wm not long enough in thu cauntrp giw 
a very definite opinion on the variow points, and he oacribes them various ph- 
men. whioh I am talking of to climatic millationa, and to glacial and interglacial 
period4 and he suggested M a possibility that the river itself had oscillated from 
side b ride in 8eistan. If I had known his doubt on thi point, I could have told 
him that the Halmaud and the Hamun have oacillats4 time after time from one 
side of Seiatan to the other. The following epelling of the word, Seiitan," is 
the right one, because the name ie a later form of the old " Sejistan," which 
again cornea from the older form " BaLm~tan," i.e. land of the Scythiana * (Sake). 
The Witan lake ia only known to ham completely dried up once. The &aa of 
water contracts and expands according b the eeanom of high and low river. The 
suggestion that has j u t  bsen made, that the wind playr an imp3rtant part in 
removing the salt, ia a good one. 

I think that is all I have b my. I am not in a pwition, nor would I 
due, to give a final verdict as to which ia the correct solution of the problem 
under disodon--mixidence or removal by the wind. I thank you very mnch 
for yonr remarks on my paper. 

The CHAIRYAH: I think you will cordially snpp7rt a vote of thanks to Sir 
Benry for this very interesting paper. 

THE RIVERS OF CHINESE TURKESTAN AND THE 
DESICCATION OF ASIA. 

By ELLSWORTH HUNTINGTON. 

g n  THE deeiocation of Asia " ie a phram frequently need but rerely well 
defined. With some writere i t  means the retirement of Tertiary inland 
eeee beoause of warping of the Earth's ornet-a procese emutially oom- 
pleted long before the appeeranae of man; with othere, who nmally 
dieregard the divieion of the Glaoial Period into alternate oold and warm 
epoohe tbrough eeveral of whioh man probably exiated, it denotss the 
ohange from the o.ildneee or moisture of glacial timee to the aridity of 
to-day ; while with still a third group it indicate8 a gradual ohange of 
climate, supposed to have taken plaoe dnring the period oovered by 
hietory, and to have been a potent faotor in  caueing great human migm . tione, euoh ee the invaeion of Enrope by the Hune, or of western Asia by 
the Turke. The reality of the firat two typee of deeioocrtion ie established 
almost beyond queetion by geologioel evidenoe; a etndy of the  ge~ -  
grapby and archaeology of eestern Pereia, Tranecaepia, and Turkesteo 
dnring t h  paet three yeare haa led me to believe that the third type 
ie equally real, and that during the laat two thousand yeere there hae 
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been in progrem a deeiooation of Asia which is the lest faint undula- 
tion of the great climatio wavee of the Glaoiel Period. I n  the reporta 
of the Pumpelly Expedition, I have oonsidered the qneetion ae it applies 
to Peraim and Traneoaepia. More recently, during 1905, an e member 
of the Barrett Expedition to Chinese Turkesten, I have been able, 
to osrry the invwtigation into wgione whew the evidence ie more 
conolneive. 

The rivere of Eost Tnrkeetan fall into two main group#. One, in- 
oluding most of the large etreams, comprisee thorn whioh rim among the 
lofty mountains on the 13011th-weet, west, and north of the Tarim, or Lop, 
b i n ,  from Khotan around through Kaehgar to Korlq and join to form 
the eoolrlled Tarim terminating in the historio lake of Lob Nor. The 
other mmprisee a multitude of smaller stregme which rush down from 
the mountains, chiefly in the southern and eaetern parte of the baein, 
and, for the moet part, wither away in the deeert. The latter belong 
to a highly speoi.lized type peouliarly eeneitive to ohangee in the 
~a ter~supply .  I n  the eouthern part of the baain, from Khotan eeet- 
ward to Lob Nor, where the type ia most perfeotly developed, the 
larger withering streams, rising among anowy mountains, flow at  firat 
in dgeaga or in eaet-and-west coursee among the ehallow longitudinal 
t m g b e  of the northern part of the Tibetan plateau, and then, turning 
northward, break through the greet faultsoarp of the' Kwen Lun 
mounteine in narrow gorgee; while the smaller, riming on the north 
side of the Kwen Luna, flow down the feae of the eaoarpment as ruehing 
mummer torrente. Ileaahing the eharply defined, aquarely out baee of 
the  moan^, all the streame, lerge or small, enter the zone of Pied- 
mont gravels, a doping plain from 15 to 50 milee wide. At first they 
flow in deep ttwreoed trenohea out in their own gravel fans, and often 
diffioult to arose.; but eaon the fans deoreaae in a h ,  the terrama die 
out, end the streams spread into mch broad and numerone ohannels 
that the water completely dieappeere, partly by evaporation, and still 
more by sinking into the graveL To judge from the map, thie ie the 
end of the emaller stream. I n  reality, they oontinne underground as 
a oonfluent sheet, deeply buried where the gravele prevail, but coming 
dm to the snrfaoe where the latter give place to days and sends. 
Here water, often ealine, oan be obtained in wells ,at a depth of from 
3 to 6 feet, and ite w i d e s p d  preeenoe ie ehown by the abundance of 
reedit, tamariala, and poplars whioh form a zone of vegetation from 
1 to 20 milee wide, ekirting the northern edge of the gravels for nearly 
1000 miles. The larger streams suooeed in  oroeeing the Piedmont 
graveis during the three or four months of the flood eeaeon from Itby 
to Auguat, and either lose themeelvea among reed-beds in the zone of 
vegetation, or pees on and gradually dwindle to nothing in the sand 
of the Takle-makan deeert. The only exoeptiona are the Cherohen 
river, which, being diverted eestwtud along the cone of vegetation, 
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ancoeede in resohing Lob Nor, and the smaller etreame farther enst 
whioh in extreme flood join the Cherohen. During the drier part of 
the year all the streams, exoept thoee of Chira, Keriya, and Charklik, 
disappear in the gravels, but reappear lower down in epringe seeping 
out in the river-bede. l'ypioally eaoh main stream irrigates an oeeiR 
on the southern edge of the zone of vegetation, and formerly irrigated 
another, whioh, beaauea of ealinity or laok of water, i t  oannot now 
support. As a whole, the witbering rivera ehow mgne of having 
d e a r 4  in aim during the laat two or three thousand years, the 
evidence Ijiog pertly in diminiehed length, ee ebown by dead vege- 
tation, and partly in diminished volume and inoressed mlinity, aa 
ehown by mine. 
h the 700 milea eastward from Khotan to the eastern end of Lob 

Nor, seventeen rivers an, wortby of notioe by reeeon of their eise or 
becanse they support oases. The teat of diminished length ae meannred 
by vegetation, however, oan only be applied to five of the seventeen, or 
pomibly six, sinoe the reat formerly united with one of the othgr five 
or with the Cherohen, whioh reaohee Lob Nor. The poesible mxth river 
is the emall Yea Yulghun, the lower end of whioh hee never been 
explored. The Molja ie aleo doubtful. I t  now terminatem in the zone 
of vegetation, but an old ohannel euggeete tbat i t  formerly may have 
joined the Endere to the west, although now i t  ie too emall to flow eo 
far. The Chira, the moat weaterly to whioh the teat ie appliable, 
appeara formerly to have been joined by the three or four etrerrme to the 
east of it, and to have %owed to the eand-buried towns of Dandm- 
Uilik and Rswak dmribed by Stein. A strip of dead tamarbke, 
typical river jungle, extend8 even beyond Rawak, the northern t o m ,  
to a point 60 milee from the Chira's preeent terminue, and over 50 miles 
from the limit of living vegetation. Farther east the Keriya river ia 
reported by Hedin and Stein to have dead jungle extending 20 milee 
north of the preeent end of the etream. On the Niya and Yartungac 
rivers I found that eimilar dead vegetation extende eqnally far or farther, 
and on the Endew at least 8 miles and poseibly muoh more. In brief. 
of the eix rivere to whioh the tent of the extent of dead vegetation a n  
be applied, one has not been explored ; and the other five a11 show that 
witbin timee eo reoent that the dead reeda, tamarisks, and poplars have 
not yet diesppeared, the rivera flowed from 8 to 60 milea farther than 
to-day. The Endere and Yartuugaz rivere are the moat important, 
for they each support but a handful of farmers, eight or ten families, 
and the amount of water diverted for irrigation is insignifiant. The 
Yartungaz river ie now artificially conetrained to flow wholly in one 
cbannel, although formerly during floods i t  spread into two or three. 
Thus the main etream baa been appreoiably lengthened. Yet in spite 
of thie, the reeds, the form of vegetation reeponding moat quiokly to 
ohangee in the water-enpply, are dead for a dietance of 25 milee along 
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the northward oontinuation of the main ohannel, whioh as yet ie buried 
in eand only in the narrower parta. 

The minor streams, wherever I have examined their lower en& in 
the eane of Piedmont gravel, have old ohannele never oooupied now by 
running water, and therefore in prooeee of being filled with send. The 
ohannele indioste that the etreama were onoe larger and ran forther, but 
in  the abeenoe of vegetation and ruin% the time of thie greater mee 
annot  be determined. The true ende of the amdl etreame, however, 
MI has a h d y  been said, are found in the zone of vegetation. If 
the etresmn have diminiehed within reoent timen, that in, within the 
period covered by hietory, the vegetation ought to ehow it. Between 
Khotan and Charklik, where the zone of vegetation variea in width 
from 10 to 20 miles, I o r o s d  i t  eeven timea in pleoee eeved 
milea from the larger rivere, and therefore dependent on the wafer 
ooming underground from the emaller etreame. I n  every oaee the 
vegetation of park of the zone-usually the northern parts, more 
remote from the mounteine-ie d d  or dying; end in rmme c a m  
half-dead vegetation extend8 over the whole width of the zone. 
Frequently for many milee one traveraee reed-beds, evidently vigomue 
and thick a t  eome former time, but now oonaieting only of a few 
struggling shoota not a tenth M numeroue se thoae of the peat, the mat 
being mere etubble undermined by the wind. Elsewhere there ere 
large trmte of deed and dying poplare, or of tamarisks, either dead or 
forming a type of mound oharaoterietio of plrrcee where the water- 
eupply is l m n e d .  The death of the vegetation is often attributed to 
the enoroeohment of aand, but in the came under ooneiderrtion that 
has little to do with it. Often the ground ia almost free.from eand, 
there being only a few inohes, or at  moat m a t t e d  dnnea a foot or two 
high. And even thia in most oaeee ia not derived from a diatanoe, bat 
in the heavier residue left by the wind as it oarriee away the eoil no 
longer held in plaoe by living vegetation. The very form of the stems 
ehows that death ia not due to sand. In  the limited region where sand 
ie manifestly enomaching u p  living plants, the reeds and tamarkks 
ehoot up abnormally to two, three, or even four times their usual height, 
in a vigoroue and often euooeeeful attempt to keep their head8 above the 
dune& In  the far larger areas of little or no nand the dead tamaridre 
and d e  ehow nothing of en& tall slender growth, but tend, on the 
oontrary, to become ehort and etunted. The wideepreed death in the 
zone of vegetation meme to be to the smeller etseeme what the deed 
channel8 in the aand are to the larger--an expreeeion of gradual de- 
mccation. 

The most unexpeoted and perhap the most signifiaent oharaoterietio 
of the typioal river ia its anoient towna. Thirteen of the eeventaen 
larger riven have on their lower ooureee the ruine of towns dating 
urnally from the Buddhist era, a thonoand or more yeam ago. On eix 
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of the thirteen rivers the ruina appear to be of only one age; on five, 
the Dumuka, H i p ,  Chemhen, Vaeh Sheri, and Miran, of two agee; 
and on the Chire and Endere'rivers, of three ages. .In general, the 
older mine are the larger, end lie farther down-etreem. Also, on the 
whole the anaient t o m  were larger than their modern auocesmm, this 
being notably true of Yartungaz, Endere, Cherohen, Vaeh Sheri, and 
m. And lastly, with the exmption of old Chemhen and Charklik, 
and poeeibly of K u e  Dong a t  the end of the Keriya river, whioh I 
have not vieited, the older ruina are situated no far out in the desert, 
or upon rivere eo emall or so d i n e ,  that it would be impoeeible again 
to locate towns of equal size in the aeme plaoem, unleee a far better 
system of irrigation were introdamd. 

A brief deeoription of the ruina of Niya, Endere, Vaeh Sheri, end 
Miran will give a fair idea of the whole. Modern Niya ia a town of 
about three thounand people, looated on the southern edge of the mne 
of vegetation 60 miles eat-north-eaet of Keriya. The town, like all 
those eaat of Keriya, ie young, having been founded in the early part 
of the nineteenth oentury; but though i t  hae been fairly pmpemue, 
decay hae alrendy begun. During part of the season of irrigation the 
water does not oome direot from the mountaim, bat  from eprings a few 
milea above the town. Aooordingly i t  is elightly amline, ao tlmt the 
fielde farthwt down-stream are gradually becoming unfit for oulti- 
vation, and are being abandoned a few every year. The oultivated 
area, oooording to Stein's map, amounts to 24 square miles, inolnding 
large-laounea Below Niya the river-bed ie almost dry, but water 
seeps in from epringe until a good-eid etream ie formed, only to db- 
a p w r  again in the couree of 20 to 25 miles. Forty miles from Niya, 
however, s t  Imam Jafir S d k ,  the moet famoue ehrine in Central Aeia, 
the stream onoe more appears, but soon mink into the earth again for 
the fourth and laet time. 'In ita lower murse the river becomes so 
saline that permanent odtivation of the land along ib banhe ie impos- 
sible. Even if there were no euoh town ae Niya, the water, exoept 
during the flood aeeeon, would still be saline here at  the river'e end, 
and fielde would b w m e  unfit for nse after a ehort period of irrigation. 

Fifty-five miles below Niya, end 4 miles below the present flood 
limit 'of the river, one oomee upon the firat mi---8noient honsee 
hidden among large t m u d k  mounds, poplare, and d. They belong 
to the Buddhiet e+, and have been dwaribed in part by Stein. I 
oounted over 8 hundred houses extending northward for nearly 14 
milw. There mnet be many more etill to be dieoovereid, for we found 
a number whioh were new to the gaidw, end one oan walk within 
100 feet of a home and not aee it among the tamarisk mounds and 
sand. There muet, too, be many houm buried under the latter, no 
that the total pretty wrely amounts to aeveral hundred. I n  view of 
the number of hoases and of the large arm-*boat 28 quare  milea- 
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apparently under cultivation-whioh in Chin- TarLeetan alwap 
means under irrigation-the town am eosmely have been emaller than 
modern Niya, and maet have demanded as abundant a mtereupply. 

At the northern end of the old town, end overlapping it for about 
2 miles, there are traoee of a still older rain. No honeee or walls remmin, 
only thiokly strewn pottery, bones, and ekg, the pottery being of a 
cruder type than that of the later mine, and broken into finer fkapente. 
The fmrtheat outlier of this town, m far ma I could diecover, lies at  a 
dieten08 of 24 milee from the preeent end of the river. Nothing is 
Imown of its history, end there is nothing by whioh to date it. It m y  
repreaent an earlier epooh thmn the rained bonees, or i t  may merely 
represent the part of a single long-lived town whioh WM first 
abandoned. 

I n  either osee the quwtion whether with the present water- 
supply, which is completely utilieed and is very slightly tamline a t  Niye, 
i t  would be poeeible for an equmlly l a p  and permanent town to grow 
up a t  a dietsnoe of from 56 to 70 milea out into the desert, and from 
5 to 20 milea beyond the flood limit of to-day. Even if there were 
no nuoh town ae modem Niya, it appeue to be impoeeible. In the 
firat place, if the water a t  the t h i n e  of Imsm J a b  S d k  ia to-by 
too d i n e  to allow of permanent onltivation, i t  would pretty e d y  
be ae bad or worse farther down-atrerrm. A denee popnlotion a d  
prolonged intensive oulture suoh ae the mine indioate wonld hardly be 
poesible. In  the seoond pleoe, i t  is very doubtful whether the Niya 
river wonld remch the lower rpins even if none of the water were 
diverted for irrigation. A hundred yearn ago there were no inhebitante 
along the Niya river, or, a t  moat, only a few ehepherdn. The river ran 
freely ae far M it would. I n  the upper ruins the old obannel ia still 
vieible, and the poplera and tmmariak~ are only beginning to die. 
Among the mein roina, however, and still more among the lower ona, 
the vegetation has been dead hundreds of years, eo long that even in 
this dry olimate the poplare an, reduoed to mere naked trudm, and the 
tamarisks have either died or grown into mountla 30 to 30 feet high. 
To put the matter in another way, if the Niya river waa aa large a 
hundred years ago ae i t  wea at  the time of the ruins, i t  ought a t  the 
later epooh to hmve flowed not only to the rains, but well on peet the 
moat remote of them. Trigoms vegetation ought to have aooompenied 
i t  to a point at leaat SO milea beyond the preaent end of the rivem-that 
b, 5 or 6 milee beyond tho most remote ruins. But, ee we have already 
men, most of the vegetation among the ruins hma been deprived of 
water for muoh more than one hundred years, and that a t  the outer 
limit haa not only died and dried to tinder, but hae been blown away 

the wind eo that only the stumps remain, out off level with the mil. 
The weight of the evidenoe of dead vegetation appears even etronger 

when the ruina of N i p  are oompared with thorn of old Dumuka between 



AND T H E  DESICCATION O F  ASIA. 359 

Chira and Keriya. In  the early part of the ninehenth century the 
water-aupply of Durnnle gradually diminished, until about 1840 i t  
beorrme ao eolrnty thet all the inhabitante moved at onoe to the preeent 
site, 8 or 10 milee farther upstream. Modern Niya w a  settled before 
this, but aa the town grew slowly, i t  is safe to say that the diverdon of 
the Niya river for imgation did not take pleoe on a large soale till 
about the time of the abandonment of old Dumnka Since that time no 
surfaoe water hrs reached the old site of the latter, but ita vegetetion ie 
still f m h  and vigorow. If an abundant water-aupply was out off from 
old Niya a t  moat only twenty or thirty years earlier, it ie hard to eee 
why the vegetation ahould show little or no sign of death in the one 
case, a t  Dumuka, and should be completely dead and deoayed in the 
other. It is not probable that the Niya river reaohed the main mine a 
hundred yeare ago before the founding of the modern town, or that i t  
would do m now if i t  were not used for irrigation. That a river of the 
present size could not only reaoh the ruins, but irrigate an erea as large 
as that now under cultivation is still more improbeble. If, however, the 
climate of antiquity wee colder, so that evaporation wee letas, or moiater, 
ao that the rainfall was greater, and if the river wan oorreepondingly 
larger, not only would this be poseible, bat the difficulty from d i n i t y  
would dhppear. 

The Endere river, 60 to 70 milea eaat of the Niya, though larger, 
has no proper oeeis. At ita lower end, eight or ten shepherds have 
cultivated a little land during the p t  thirty years; but the river is too 
saline to admit of permanent irrigation. The ahephda say that even 
freah land can only be onltivated once in three years, and by attempt at 
prolonged oultivation would be futile. Neverthelaw, the river hee on ite 
right side--firat, the ruins of a large Buddhist town of early date ; second, 
of an almoet equally large town of later Buddhist timee; and third, of 
a small Mohammedan village; while on the left or weat side i t  onoe 
supported a Buddhbt hamlet and a fair-sieed Mohammedan village. 
The two larger Buddhist sitee resemble thoee of Niya in relative age and 
loation, but are of greater size and more eeparated, end the older town 
appears to have been the more populous. The larger Mohammedan 
village, a walled enoloaure within whioh the houaea a n  still atending, 
b muoh smaller than either Buddbiet site, its hounea numbring 150. 
Like the Bnddhiet towns on the lower N i p  and Chira rivers, and the 
late Mohammedan sibs of old Fonak and I)umaka, it appeem to have 
been abandoned deliberately and of set purpose, for the housee end 
walls were left intaot, and everything of value wvee carried away. Die- 
regarding the two smaller s i b ,  we thus have on the Endere river the 
ruins of three towns of different agw, whioh grew up one after the 
other, the later town in eeoh ceee being smaller than ite pwdeageor. 
To-day there ie water enough to support a large town, but i t  cannot be 
wed because of the dt. The uppermost mine lie only 12 to 15 miles 
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further upstream than the preaent shepherd hamlet, and the lowermoet 
lie quite w far down-atream. Even if the difficulty due to the entrench- 
ment of the river to a depth of 20 or 30 feet could be ovemme, end the 
water oould again be brought to the ancient aites, i t  would be too d i n e  
to support each large and permanent t o m  If, however, the water- 
aupply was once enough greater EO that surfaoe water reached the lower 
parts of the river three or four months eaoh year inatead of only one. 
the diffiodty would be largely obviated, and the oonditiona would be 
like those of modern Niye, the field6 would gradually beoome d i e . ,  
but it would be many yeara before they wonld have to be abandoned. 
On any other auppoaition the location of the towna and their auoce%aive 
abandonment seem inexplicable. 

Still further to the eaat, 200 miles from Endere, the Veeh Sheri 
river ruebes awiftly down from the mountains, and, after losing mast 
of ita volume in the Piedmont gravele, e u b r t a  the thirty people of 
Vaah Sheri. During the months of June, July, and A u p t ,  the melt 
ing anow on the mountains--30 to 40 milea away-inorewee the river'o 
volnme enormously. Hearing of this large amount of water waded 
among reed-beda, a considerable number of people have oome to V d  
Sheri during the thirty yearn ainoe i t  waa aettled, but m a t  have gone 
away after e year or twa In  Bummer they had more then enough 
water for their fieldrr, but during the planting season of April and hfay 
the aupply often ran ehort. Under the preaent oonditiona of olimate 
and irrigation, a population of thirty or forty is all that the river om 
support. Yet in ancient timee the number of people muat have been 
many times as greet. Formerly, the river followed a- more weeterly 
courae. At the end of the old channel, end a t  the same diatenoe ae the 
modern hamlet from the mountains, the ruina of a Buddhist town cover 
an area at  leaat miles long by 1 wide. Here, ae at Niya, the ruins 
conskit of two parta. The older village oovered the whdle ewrr. Ita 
houses have completely dieappeared ; but if it were aettled aa deneely 
ae the abundant pottery indicates.; or w densely aa the modern villagee, 
ita population muat have numbered five hundred or mom The later 
village, or the later part of the original village, as the oaae may be, 
oocupied only the upper portions of the ruins. Tracea, aometimea very 
faint, of aixteen honsee oan be seen, and some muat oertainly have die  
appeared or emaped notioe. I t  is safe to say that near the time of ita 
abandonment the village muat have had a population of a hundred 
eonla--tbree timea aa many aa the preaent hamlet-and that eerlier it 
lnuat have had far more: so large a number of people oould not be 
anpported to-day without a radioal change in the system of irrigation. 
Fortunately, the river ohanged to ita new ooum w soon aa the abandon- 
ment of the village allowed the rude dam of small boulder0 a t  the 
head of the old channel to fall into deoay. Aooordingly, the irrigation 
works have not been subjected to the deetruotive influence of flooda, 
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and are still almost intmot. The diffioulty of keeping the river in ita 
old bed may have been the immediate oauee of the abandonment of the 
vrllage, but it had nothing to do with the auffioienoy of the water-supply 
of the pest rs oompared with that of the preeent. The latter depends 
upon the oharaoter end width of the river-bed, whioh are eeeentially 
the svme in both oeeee, the old ohannel being the wider, if anything, 
and upon the neture of the irrigation syetem, whioh, again, wee p m  
oisely the name in the past ae i t  ie to-day. Then, ae now, the in- 
numerable minor ohanneb into whioh the river divides were simply 
demmed with h k e  of gravel dug up oloae a t  hand. Thus all the water 
wae grithered in a single larger channel on one side of the mile-wide 
flood-plain, and wae led off into ma le ,  mere ditohea dug in grovel or 
eondy olay, ae the oaee might be. If the river should again be turned 
into the old canala, the available aupply of water a t  the ruins weald 
apparently be eesentinlly the seme ae that a t  the village to-day. 

A hundred milea eaet of Vaeh Sheri the Miran or Yiyan river rim 
in typioal faehion in the main snowy range of Kwen Lun, breake t h m g h  
the front range in a deep gorge, traversee the Piedmont gravela in e 
terraad trench, and disappeam during muoh of the year in a broad 
gravel flood-plain. Geographioally Yiran oloeely reeemblee Vaeh Sheri, 
end the reatoning applied to the latter holda good with inoreased 
empheeje for the former. Archcmlogically Miran is more important, 
for the ruins are not only fer larger, but a new type of arohitedure 
ie developed, the ohief strnoturen being elevated 10 or 20 feet on solid 
pedeetal~ of run-dried bricka At preeent Miran ie not permanently 
inhabited, though the hherfolk of Abdal, on Lob Nor, 20 milea to the 
north, oome in eummer to oultivate the reedy fields, and, by ueing all 
the water available in spring, mine grain for about fifteen familiea 
The fielde can only be oultivated onoe in three yeere, for in 8 single 
season of irrigation a cake of olay 2 or 3 inohea thiok ie deposited, e 
oehe 60 stiff that o m p  cannot grow in it till i t  has been softened by two 
yeare of w n  and rain. The nativee think that the olay is gathered after 
the river begine to epread over the huge gravel flood-plain, 10 miles 
long and 1 or 2 wide. In  reality the river is oharged with fine oley 
when i t  leavee the mountains, where i t  ie said to be equal to the river 
whioh supports the large village of Charklik. On reaohing the flood- 
plain the water einge rapidly into the uoeree gravel, but rs the ourrent 
b swift, the fine olay is all borne along, until a t  Miran the river ia 
literally a stream of mud. 

hoiently, oonditione muet have been far different. The old 
Buddhist Miran wrs neither a hamlet, snoh se to-day might be looated 
here, nor a village like old Vaeh Sheri, but a large and important tow11. 
It oovered an area of a t  leaat 6 square milw, all of whioh, judging from 
the orrrrrrb and pottery, and etill more from the number and looation of 
pnblio aud xeligioas etruotares, mast have been thiokly populated. The 
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houmw, being made of olay apparently, have disappeared, with two 
exceptions Thirteen other etruotures remain, of whioh one in a fort, 
400 feet aquare; one a lameeery, the outer walls of whioh are adorned 
with day.reliefe of Buddha ; two are stupee, or shrines; and the other 
nine are solid reotmngular maasw of sun-dried biiok, oapped in moet casee 
by the walls of what may, perhaps, have been monantio dwellings or 
Buddhist templea. Theee eetabliehments appear to heve been kept up 
after the rest of the town had beoome depopulated, or elee were m 
oocupied after e period of abandonment, during whioh the fort fell into 
rain, a~ ie euggested by the flimey repaire superposed upon the d i d  
older struoture. 

Anoient Miran, in its prime, munt have required a water-enpply 
almost sooree of times an large as that now available. I t  is reanonable 
to suppose the& being the moet important plaoe for handredr, of miles 
both from a religions and amilitary point of view, Miran had en irriga- 
tion system aa good as the oountry afforded. The water at first oame 
from an old river-ohannel eret of the town, and later, apparently, from 
the present ohannel on the weat. The dams and canala are preeerved 
junt M at Vash Sheri, end do not differ from those of to-dey. The nuin 
older dam ie oompoeed of tamarisks and emall bonldera thrown loosely 
together ; end there ie mid to be another, which I oould not find, com- 
posed of bouldere alone. The oaaaie are either simple ditch* or are 
raieed a few feet on hnka ; bat in every oaae the material is that whioh 
happened to lie cloee at hand. On the upper Miran river there ue no 
inhabitants, and no opportunity for the diversion of part of the water. 
The preeent supply, ea5oient for fifteen or twenty femiliee, ie all that 
the river is capable of furniehing under the syetem of irrigation which 
prevaila now, and prevailed in Bnddhiat timea e millennium or mom 
ego. If, however, the rainfall were inmeeed, my, a third, the amount 
of water reaohing M h n  would be multiplied vastly. Being oonfined 
to a single ohannel, the water would sufEer E O I U O B ~ ~  more loss from 
evaporation and from einking into the ground than i t  now do- aud ell 
the extra eupply would be available at Miran. The diffioulty from the 
exoeeeive amount of sediment would vaniA, for though the abeolute 
quantity might oonoeivably be more than now, it wodd be diluted with 
a far greater amount of water, and e p r d  over a maoh larger area. The 
hard oake would be reduoed from 2 or 3 i n h  to perhape a quarter of 
an inch, not enough to interfere with onltivation. Xran, even more 
then the other mine, meau to verify the hypotheeie of a o h g e  of 
olimate during the hietorio era. 

The rnine of Miran, Vaeh Sheri, Endere, and Niya are typicrl of 
many others. Charklik and Cherohen belong to the =me &BE M 

Miran and Veeh Sheri, the old towm having been loaeted at nearly 
the mme plaoe as the new, and having covered a larger area. Thin 
ie eepeoially the oeee at Chemhen, where Lellik, the eouthern a d  
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apparently older anoient eite, oovered an ama three timee aa large aa 
the madern town. d the northein later site may have been as large. 
Neither Charklik nor Chemhen is conclueive, however, for the eize 
of the ruine a t  the former oannot be determined, and the whole 
water-supply a t  the latter is not now utilized. Yartungaz resembles 
Endere, but the river is much more maline. Acoordingly, am might 
be expected, the mine are old and rather s m d ,  and lie a t  the highest 
poeeible point, like most of the modern oases. The remaining ruins, 
lying west of Niya, belong to the same type as the latter. Rawak, 
Dandan-Uililc, and Uzan Tetti were euooeesive towns on what appears 
to have been the anoient extension of the Chira river, aided more or 
lees by the smaller etreome to the east. The pottery-etrewn site of 
Laahinate liea beyond the end of the Qulakhma river; the Buddhist 
ruins of Payet Beg end Khadaluck and the reoently abandoned towm 
of old Damuka and old Pooak indioate the former greeter length of the 
Dumuka and Ponak rivere, and an unnamed eite in the sand ahowe 
that  the Karakir stresm once extended 15 mi l e  beyond ita present 
limit. 

On the northern border of the Tarim basin there is lees opportunity 
for the ooourrenoe of mina of the kind deeoribed above, for most of the 
streams are either very small, or else, uniting in the highlands, imue 
from behind the mountains ae large rivers whioh join the Tarim, and 
will bo oonsidered later. At. Ping-pen, however, north-wet of Lop-Nor, 
the mina of a small fort and village deaoribed by Hedin are now water- 
lam. I followed the old oonel northward for over 3 milea to ita head, 
and found that i t  was a simple ditoh with two small ponde or resemoim, 
into which the water was turned from the little Shindi brook, the 
largest etream in the Knruk Tagh, or "Dry mountains." To-day no 
water reaohes the ruins during the greater part of the year, and the 
p b  cannot be inhabited, yet formerly the water-supply eufficed. to 
support a small village. 

Similar inetanoes of ancient towns located where there $ now no 
s a o i e n t  water-eupply are desoriM by Stein aa far west aa K d g a r ;  
and I found others an for north aa the depression of Turfsn. 
Eaetward beyond the end of Lob Nor, on the oonrw which the united 
Bnlnndsir and Tan-ho rivere once followed on their way to the lake, 
two other ruined &tee of the same sort are desoribed by the natives. 
The Chineee of Dung Khan (Sa Chon), higher up on the Tan 110, say 
that the mins were abandoned by their anoeators long ago beolruae the 
water of the rivers would no longer reaoh them. 

I n  the caw of the rivers of the Tarim eyetern, the evidenoe of desie 
cation is leas clear than among those of the withering type, for the 
streams am eo large that they still eupport extensive oaees and termi- 
nate a t  a fixed p i n t  in Lob Nor. Still, the increasing aalinity of the 
lower Tarim, and the dmreaaing eize of the terminal lake, seem to show 

2 c 2  
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that the rivers of this group, like those of the other, have sdered 
deeicoation. The region along the lower Tarim or Yarkand river for 
400 milea, and along its parallel tributary, the Konche, for 250 miles 
above the mouth of the united etreams in Lob Nor, ia b d a y  praotiodly 
uninhabited. The s c a t t e d  little settlement of Tikkenlik ia the only 
real village, and almost the only plaoe where agrioultnre of any sort in 
practised ; and even ita five hundred inhabitants could not subsist, so 
they say, if i t  were not for their floolrs and for the h h  whioh they eat 
in enmmer with young reede and I&. The great diffionlty is salinity 
in both soil and water. Indian oorn, one of the great staplee of Chinere 
Tarkestan, will acardy  grow a t  ell, end is replaced by millet. Wheat 
farm better, but only the first year. If a fitrld ie d t iva t ed  eeved 
yecrre in anoceeeion, the orops rapidly dwindle just as a t  Endere d 
Yar tunp .  

The same difficdty pwvaila all along the lower ccrurrie of the T&m 
and Konche rivere, and several reoent attempta of the Chinsee to found 
towns heve proved abortive. About 1889 eome aoloniata settled at 
Jan Kul, 30 milea weet-north-went of Tikkenlik, on the Tarim. Next 
year the population inoreased to over 2000, and Jan Kul, aa the people 
say, "becgme a town;" that ia, a bazaar wae established, and an 
"amban," or looel governor, wee installed. But the fields quiokly 
became d i n e ,  and after two yeara, in 1892, the plaoe wae abandoned. 
moet of the aettlera returning whence they came. Meanwhile, however, 
in 1891, about 1000 people had come from l'urfan to ~ural, 8 lniles 
south of Tikkenlik, and had begun to raise wheat. Aocordingly a large 
fort wee built thew, and in  1893 the amban of Jan Kul was removed to 
Dural, whioh in turn " became a town." For three yeara the population 
increased, but by 1897 the mil had beoome so eolt and the orop  ao poor 
that the oolonieta began to move e w y .  In  1898 over 2000 rebellious 
Dungene or Mohammedan Chin- were indued, or forced, to oome 
from Shi-ning, 800 xnilee to the eaet, and settle at  Dural, but the land 
and water were m bad that in 1900 they migrated 90 milee north-wed 
to Karakum, on the Konohe, another eite whioh had just been opened. 
Thereupon, in 1901, the amban waa removed to Kanrkum, d in 1904 
the leet of the people of D u a l  came to Tikkenlik. Karakum became 
even larger than its predecessor, and from 1901 to 1903 had a population 
of nearly 5000, but the ealt waa aa bad ee elsewhere, and in 1904 i t  too 
waa abandoned, though the amban and forty or fifty people still remain. 
Jan Kul, D d ,  Karakum, and Tikkenlik represent four abortive 
attempta during eixteen yeare to utilize the water of the lower Tarim 
end Konche rivera for irrigation. Tikkenlik, being but three or four 
years old, etill survives, but ita people are moving away or else are 
abandoning agrioultuw and betaking themeelves to eheepraieing and 
hhing, the meana of livelihood of the former hamlet before the attempt 
toeetabliahatown. 
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Turning now to the p t ,  we find a wholly different state of affah. 
In  Buddhist times the Tarim and Konche rivers were defleoted eaet- 
ward in whole or in part between Karakum and Tikkenlik, and flowed 
to the ancient ruins of Lulan, dimovered by Hedin. In  approaching 
Lulan from the north-esst, and in leaving toward the north-weat, I 
rode 15 miles eaoh way through o region where houses, pottery, and 
other evidences of human ooouption show that the whole area was 
onoe thiokly nettled by an egriculturd population. Farther west, on 
again enteling the broad eone of dead vegetation whioh emmpanies 
the old rivereoursee, Ibfound pottery, beads, elag, and bite of iron, 
for a diatanoe of nearly 40 milee, and there wan a little anoient 
pottery in a atrip of dead veget.tion between two arms of the Konohe 
only 25 miles east of Tikkenlik. It looh ae though in enoient times 
an area 100 milea eset and west, by 10 or 15 milee north and south, 
wna thiokly dotted with villages irrigated by the Tarim and Konohe 
rivers. Even if the present water-eupply would mffioe for 8o large 
an area, a densely populated, flourishing diatriot like the Lulan of 
hietory would Lm impoeeible beoauae of the water's salinity. Here, aa 
in m many other oaees, the phenomena ere easily explicable if the 
rivers heve decreamd in size. 

The lake of Lob Nor agreee with the rivere, for i t  shows aigna of 
having been larger a t  no very distant date. In  thia artiole i t  is not 
potmible to oonaider the oontroverted history of the Great Salt Lake," 
as the anoient Chineee d i e d  it. I t  must su5ce to my that in travelling 
around it, and o r d u g  the unexplored aalt desert a t  ite eastern end, 
the pmenoe of five, or poasibly six, old shore-lines a t  altitudes of from 
12 to 600 feet above the present level, and of a thick seriea of lacrurtrine 
depoeits, indioates that the lake haa p d  through a succeaaion of 
epochs of expaneion and contraction oorresponding to thoee of the 
lake of Siatan in Eaatern Peraia, and less closely of Great Salt lake 
in North Amerioa, and to the epooha of the Glaoial Period all over the 
world. The freshnees of the dry lake-bed and bluffs, the distribution 
of vegetation, the presenoe of an ancient road, now unused and unknown, 
whioh make0 a long dHour around a bay of the old lake-bed instead of 
orcmaing it as the modern road does, and the well-known fact that 
the present lake or swamp has diminished in size during the paat 
oentury, seem to indioate that the last notable expansion of the lake 
took place, or at  leaet had not yet p a a d  away, when hietoric man 
-pied the surrounding region. 

The rivere which wither in the deeert, together with thoae which 
join the Tarim and terminate in Lob Nor, drain moet of the mountains 
around the Tarim h i n ,  but there is one part so extremely dry that 
there are praotically no running streams whatever, only a few scattered 
springs, mostly mlt. This inhoepitable district, aa large aa Great 
Britain, lies between Lob Nor on the aouth, Ragraah Kul on the 
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weat, and Turlan on the north, and stretohea e a e t w d  400 or 500 
miles toward the deeert of Gobi. It ia a deeolate region of naked 
mountains half buried in plains of gravel, and is well named the 
"Dry mountsine" (" Kumk Tagh ") on the south, and the "Deeert 
mountaim" (" Chol Tagh ") on the north. It is so little known that 
the beet I oen do ia to quote what was seid by my guide, a remark- 
ably intelligent oamel-hunter of Kuceil Singer, the only inhabited 
plaoe, who know every spring and mountain for 100 milea i n  every 
direotion. I aeked him whether there wae more or less water now 
than in the poet, or juet the m e .  In  reply h e  told of the drought 
during the last four or five yeare whioh every one epeake of, and then 
went on, "And long, long ago, in the days of whioh neither my 
grandfathere nor their grandfathere ever heard, there munt have been 
muoh more watar. I n  the high m o d i n s  there are many p k  
where little stone nhepherd'e boneee, with the m f e  all fallen in, stand 
in valleys where nobody haa ever known of there being any water. 
The nearest water is sometimes 5 or 10 miles away. S m l y  no one 
would have built honeee and kept flooh and herds in thow pleaee 
unlees there had been water. How many enoh houees have I seen? 
Oh, many; I never oounted, but the mountains are fill of them. In 
other pl&, away from the higher monntsins, one often finds mlty 
depoeits and a few reede where once there muet have been springs, and 
on every side there are old p t h e  coming in  where ~ n o a  the wild osmela 
and antelopes used to come regularly to drink. Now, as there ie no 
water and only a very few reeds, eoeroely two or three animala oome in 
a year. There were men here then, for near almoat all of the dry 
springe there are old shelters of roche and pieoee of tamuiak, jnet moh 
aa we make now when we lie in wait for game. I never talked to any 
one about this before, and I do not know whether I am right, but I 
have seen these thinga when I have been hunting, and," se the Tnrki 
idiom puts it, that ia what I know in my stomaoh." My own limited 
obeervation agrees with that of the oamel-hunter. Moreover, I found 
traoee of ancient roade and of villages where there ie now no water, and 
the h i n  of the Tnrfan, near by to the north, ie full of evidenoea of an 
historic dearease in the water-supply. 

The phenomena of rivers, large and small, of epringa, lakee, mine, 
and vegetation, all seem to point to a gradual deeiocation of Chinem 
Tnrkestan for nearly 1500 milea eaet and weet, and 600 north sad 
south. The reoorde of antiquity indicate that the Caspian and And 
seee were once more extensive than now, and preenmably that the 
tributary rivere were mnoh larger. Tranecaapia, Eastern Per&, and 
the neighboaring regions appear to hove been eubjeot to a deeicoation 
&milar to that of Turkeetan, and indioated by similar phenomena 
Thue all the more arid part of Aeia, from the Caspian seo &d 
for over 2500 miles, appears to - have been subject to a climatic 
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ohange whereby i t  hae been growing leee and lees habitable for the 
laat two or three thousand years. Suoh a ohange, embracing Persia, 
Baluohiatan, Afghanietan, Russian Turkestan, and Chinese Turkestan, 
and probably an even larger area, and oonverting thousands of 
square miles of habitable m n t r y  into desert, oan hardly fail to have 
bad aome effeot upon human distribution and hiatory. I n  Chinese 
Turkeatan part, a t  leaat, of the ancient towns deecribed above appear to 
bave been abandoned deliberately, preenmably beoause the water-supply 
beoame limited. Movements of the same sort are to-day taking plaoe on 
a emell d e  all over the arid parts of Asia; as, for example, in the 
C M ~ E  already oited of tbe inhabitants of Dumuka and other villages who 
moved in a body to a new looation, or of the Dungans and people from 
Turfan, who wandered here and there along the lower Tarirn. In  1904. 
500 Koesaok nomads, with their Books and herds, came to Lob Nor, and 
would bave settled among the reeds of the lower Cherchen river if 
Chinese soldiem had not driven them out with bloodehed. The nomads 
bad come from the Altai mountains, where paeture had beaome too 
earnty either beoa~~se of inmewing drought or inorewing population, 
or more probably both. Sl~ah movements only need to be magnified to 
cause invanions like thoee of the Dark Ages. That they were magnified 
in Tnrkmtan wben the Buddhist towns were abandoned appears bighly 
probable. The abandonment took plaoe in the early centuries of the 
Chrietien era, and for most of the time from that day to this the 
whole oountry from Keriya eastward for 600 mila, almoet to China 
Proper, remained praotioally uninhabited, even more so than to-day. 
Not only the inhabitants of the towns disappeared, but also the shep  
herd tribtw among the monntainn, who, judging from names, traditions, 
and anoient roads and dwellings, were formerly numerous, and who 
would feel the pinoh of aridity more qniokly m d  keenly than the towns- 
people. Part of the population may have been killed in war, or bave 
died in the epidemics whioh rage when a co~mtry ie over-populated, but 
the rest must bave migrated. If, though only in bands of a few 
thonseuda, they invaded regions already well populated, where the means 
of livelihood were growing lean beonuse of desiccation, distrese and ware 
would eneue, and the only relief would lie in furthor and greater migra- 
t i m a  And thne, all Central Asia being under the same ever-increaning 
etrees, a sucoeseion of dry yearn, or a change such as has taken plaoe in 
Chineae Turkeetsn sinae 1900 from an increasing to a decreasing 
quantity of water in tbe rivers, might cauee migrations equal to the 
greatest recorded in history. 



JOURNEYS IN NORTHERN NIGERIA. 
By HANS VISaHHX, MA. 

FOR a very long time the Niger and its tributaries waceesfully with- 
stood all attempte at  disoovery a t  the hmda of European geographers ; 
individuale and whole expeditions alike were killed or turned back time 
after time by the climate or hoetile native tribae, and many lives were 
paid for the ultimate discovery of that river ayetem. The student of 
geography who travels along the Niger or the Benue, marking hie doy'a 
journey on a fairly aoourate map, cannot but feel that he is treading on 
wred ground. The great struggle for the aleering up of the river- 
aystem, and the subsequent oontest for poseeeeion of the m n t r y  which 
led to the divimon on the map as we now h o w  it, form an intereating 
ohapter ia  the history of European enterprise in Afriaa. 

The traveller in the Benue valley is struok with the enormoue variety 
of the apparen* wholly different tribea that he finda settled on both aides 
of the river. Fulanie, Beriberie, Haueae, Jikums, and endlese pagan tribee, 
a11 are crowded together along the river valley. The great river, with 
the hill ranges running parallel on both mdee, formed a natural berrier 
to the movement of nations, thrown from their original abode in the 
central Sudan by the incoming hoste from the north-eaet, or the tribes 
fleeing from some mighty nsighbour or a raiding chief. Thus i t  ia that 
we -not trace local history of the tribea oonnected in the Benne 
valley to any extent. We know, however, that the mild-looking Jikuma 
once warred euocesefully with Kano and Bornu, mid received tribute 
from all the countries around in the old capital Kororofa, e little emth 
of the river, and that the empires of Bornu and Sokoto in turn largely 
influenced the composition of tribe0 along the Benue. The sultana of 
&mu periodically raided the countries to the west of Chad, driving 
down the tribes living along the bodera of thoir empire. Them would 
move down to the hills, driving off in t.heir turn the people already there. 
So we have along the river nearly every tribe claiming to have oome 
down from the north- such as the Aukwes, the Yontoile, the Yergume, 
the Burmawas, the Jemuris, and the Beehamaa. Beeides these, the 
word Beriberi, joined on to a local name, denotes a settlement of Beri- 
berie, or Kanuris, who have come down quite lately from Bornu, and 
whoae fathers or grandfathers still spoke the Krnuri language. 

Of the Fnlanis on the river, we know that in the time of Bello Emir 
of Sokoto Modi Mohammed, a Fnlani of the Kin  tribe came down into 
the valley with hie fanatic horsemen to wage the Jehad againet the 
pagana He had a banner from the great Bello, the son of Othman dan 
Fodio, and waa the brother of Bubaero, the chief of Gombe. He defeated 
the heathen Jomuri, and on the site of their ancient settlement built 
hie own town. ~ h i c h  he called Mori. Hammarna, who received the 



JOURNEYS IN NORTHEBN NIGEBU. 

Sketch Mnp 
ahowxng rourr in 

NORTHERN NIGERIA 
WINS vlscncn M . A .  

Scale 1~2WO.UOOur Ilnch -31.6 S t u  .Milea 
10 0 80 1. ,o .O Y 
I_ru*-=ms- =-.*-.L1 

Thi. - .-.y " b u r d  - m p u m a t i '  ;- 



370 JOURNEYS IN NORTHERN NIGERIA. 

Pleyad party in 1854, and Nye, the friend of Mizon, were both sucoeesors 
of thie Modi Yohammad. After the conqueat of KO- these F n h k  
omeeed the river and settled a t  Jalingo, where the preeent Emir Haman 
Mafendi now livee. Before thie eome of them had settled along the 
Tarabba river; but, broadly epeeking, tbe Benue forms the southern 
limit of Mohammedan influenoe. Theme Falanis had for a long time 
worried the Jikume, and a t  Irret, oompelling them to abandon tbeir 
oepital Kororofa, had broken their power. 

Quite different from them Fnlanie are those cattle-breeding nomads, 
who are frequently met with dong the Benue. They have never 
appeared ee warriors, but aa peaceful cowberde; d o g  from no one 
knows where, they paeeed in and out amoogst the n J i v e  tribee, going 
where they thought they would find good paature for their osttle, in- 
offensive and unmolested. They did not mix with the people of the 
land as did their Mohammedan couaine, and thm they preserved their 
light akin and their Aaiatio features. They never became Mohammedans 
Since Andrh Bme, in 1697, encountered hie Fnlanie 100 miles from 
Timbuktu, the origin of thie etrange tribe ban ever puzzled the European. 
Suooeasively they were oonneoted with Egypt, Carthage, Morocoo, the 
Caucaaue, and Peraia. 

There are eeveral routea from the Benue to the northern temtory. 
The more important of theae ere: the one leaving a t  Loko, and pauing 
through Keffi to Zaria and Keno; another from Ibi to Bauohi ; and a 
third from Yola to Bornu. It was by thia middle one that I left tbe 
Benue valley for the north. The firat important plaoe that I arrived a t  
in 1904 was Weee. This pretty walled town ie situated on a ridge. and 
olose behind it etands an enormous baealt rook, evidently the denuded 
stump of an ancient voloeno. In shape and aepeot that mighty Mock 
reeembles the famous Bear Lodge in the Blaok Hills of Dakota. On its 
top thousands of birds find a rest ing-ph,  and their depsita in the dry 
eeeaon give i t  a look of a wow-oovered mountain summit. Being almost 
inaooeeeible, i t  has given rim to many weird legende, which the Warn 
bmt retails with muoh relish to the new-oomer. The nativea call the 
rook Goran Duean, i.e. the Kolanut-etone, measuring over 1000 feet from 
the baae; i t  ie vieible for milee, and known to every traveller in the 
country, and from it the looel ohief takes its name of Sarlkin-dutei, the 
Book King. To the westward, at  a dietanoe of a little over 10 miles. 
the ragged hills of the Murohiaon range preaent a beautiful sight. The 
Waee river flown through the intervening plain; along ita banks 
stretohea of green paetare vary with cultivated fields, and great herds of 
cattle grazing everywhere give the whole an extremely pleeaing eepect 
The town, with ita well-built houees now in ruins, itm date palme and 
orenelated wall, has men better days, and the looal hietory is tgpiad of 
the fitful political changes that kept the oountry in a perpetud 
state of unrest, making i t  a diffioult field for peaceful edminietmtio~. 
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With the advent of a Weetern government, a stop was put to all these 
local enterprises, but no power on earth oould freeze this seething 
m.es into even shape ic a moment. The pagan for some time to oome 
would look with hatred and suepioion a t  the Fulani ohief, and the 
latter would find i t  difficult to see the native KafEr anything elm 
but his rightful prize. It cannot surprise any one when the sevege 
amongst the hills, forgetting that all things have changed, leta fly an 
arrow a t  the paaaing camvan from sheer fome of habit. The man who 
got the laat h o o k  not unnaturally longs to be able to hit b k .  

Originally there was a fairly large eettlement of J i b s  at  the foot 
of Wnm rook. Then wben Yakoba had built Banchi town to tbe north 
and bad become powerful, hie followers oame m t h  and oonquered the 
country towards Yuri and to the Benue, driving away the Jikums, and 
musing the native pagan tribe0 to take refuge in the hilla After the 
fashion of the Fulanis, Yakoba gave Weee to one of hie ohief davee. 
Thin giving away of l u g e  newly oonquered dietriota had its o b v i m  
advantages, for the provinoe wee enenred against falling beak; the 
-ion of large lands stimulated the ~ervanta of the chief, while i t  
provided the neoeestuy food and material for the upkeep of the army ; 
moreover, the alave leadem were kept away a t  a eafe dbtanoe from the 
oourt. Similar to our old feudal barons, they held the land from the 
king, to whom they paid an annual tribute, and had to keep up an 
army always ready to start a t  the command of the king. 

In conneation with the present dilapidated stste of the town and 
the proverbially bad oharacter of the Wane people, an old slave of the 
late Emir of Sokoto told me the followiog tale : When the Emin-el- 
Blueselmi mnt hie meaaengera round to all the various towns of the 
provinom, one of them arrived one evening a t  the town gate of Waae 
just ee the nun went down beyond the blue hills of the weat, and salla 
wee called from the mosques. I n  those days the town wee mwded 
with people. The women wore beautiful silver braoelets and rioh 
clothe%, even the pooreat of the men had his horee, and an to the horses 
and cattle of the nhief and his slavea they could not be counted. There 
waa no lack of grain and fruit of every kind. All wae abundanoe and 
happinem. The drnme and danoea were kept going until the .town 
woke up in the morning. Then the king and the ohief men eent for 
the 8okato meesenger, and gave him one bowl full of oorn ; that wee 
their oontribution to the mosque at  Sokoto. There on that small hill 
north of the town the man from Sokoto stood. He w a ~  a holy man, 
and he a d  the town, and he onrsed the men in it. From that day 
the Waee men eat without ever stilling their hunger, the e m  drim 
up their seed, and the rain beata down their houses, and where will 
you ever see a well-fed home or e beautiful woman in Weee town 
to-day 1" 

When the horsemen from Bauohi originally came down, they found 
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living alongside of the Jikums the pagan t r i b  of the Yerguma. Theee 
people now live in the mountains of the Mumhison range juet oppoeite 
Wane, and in the plain between the Wane river and the bills. The 
Yergnms say that they did not take to the m o u n t a i ~  till they were 
driven there, and that originally they also had oome down from the 
north. As far ae I oan judge, after a etay with them of only a few 
months, I believe, from their features and their language, that they 
belong to the name stook an their neighbours the Montoil, the Ankwee, 
the Angoss, the Burma-, and the Glatali, all found along the hills 
running parallel to the river. Moet of theee tribee are still osnnibals, 
but nowhere did I find that this was connoded with any religione 
mrernony. Ae an old Montoil ohief informed me, man's fleeh is erten 
beosuae it is extremely taety, far sweeter than goat or eheep." Feu 
of the various spirits and their propitiation seem to oonstitute their 
religion. Under " Nan," the Yergums understand what the Bed Indians 
-11 the great spirit. The blazing of the sun, the downpouring of rain, 
are hie manifestations; he speaks in the thunder and in the howling of 
the wind. The idea of transmigration of the eon1 ie not unknown to 
&m. Amidentally one day I overheard a Yergum boy who had joined 
my boys an a donkey driver, eaying, while looking a t  his tired am, 
(6 May Nan never turn me into a donkey. I would rather beoome a 
dog than a jackees." Any one who deals with these pogene, and seee 
them in a natural a t e  and not frightened, will notioe that .s a rule 
they striotly adhere to the truth. Thin being very unumal amonget 
the nativea whioh I had seen before, I aaked a young Yergum, who 
told me that no men with m y  sense ever willingly told an untruth. 
Though this oharaoteristio is not uncommon amonget primitive mctq 
i t  shows how mnoh theee pagan tribee have kept to tbemaelvee, for no 
one who hea visited the Benue will aseert that the native there would 
0-ily forget himself ao far ae to give a straight answer to a straight 
question. As regards the dress, the Tergume have simple tastes. The 
men wear a skin round the loins; the women a few bunohes of h h  
leaves stuok into a narrow belt, oarried in front by the married women, 
and behind by the girls. 

Around and behind the I'ergnme on the various hilltops are ecattered 
other tribee, suoh M the Talus, the YBe, and the Gazums. While visit- 
ing the latter, I found right up to the mountain oreat regular termme, 
skilfully built of large granite boulders, and in aeveral plaoea where 
the path led over the eteep rooks, regular steps had been cut, e i m h  
to those an Alpine guide carvee in the ioe. It will require a good deal 
of careful study to find out who were the original inhabitante. There 
are a number of natural caves, but in none of them oould I 6nd any 
signs of previoiis mupation. 

Leaving Waae I followed the route through Bsehar, a prettily 
aitnated and well-kept place. The nativee are good farmers, and form 
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a 01- community, allowing no strangers to settle in the town. They 
olaim to have come from Bornu. 

The mad then leads on to the north over the hill range to the high 
plateau of Bauchi. The country is more wild end ragged, showing 
voluenio notion ; the plateane of iron sandstone are interee~ted by deep 
6 o n s .  The road lecrde through several of theee, k t  a t  D u e ,  where 
we huve a regular valley with a little river and fertile fields on both 
sidea 

Further on the road at Tongolong. the village lies in a regular 
ohasm. The sheer precipioee of rook whioh encloee the little settle- 
ment have formed a natnral and effective defence against all intruders. 
The natives like informing one that they were never worried by the 
all-feared Fulanie, who, indeed, muat have turned back for their horeee' 
aake at the sight of them rooke. I t  waa aleo the natural and eofe 
position of their settlement whioh made them independent from their 
chief a t  Fali. They say that originally they had oome down with the 
Fali people from Bornn, and their features, aa well aa their tribal 
marks, certainly seem to beer that out. I willingly consented to the 
wieh of the venerable old headman, who d e d  me if his people could 
have their dance in the evening. 

The high OUTE of the valley showed clearly in the bright moonlight, 
when the strains of a native band were heard coming from an adjacent 
village. Through the long guinea-mrn stalks men and women oame 
out like so many shadows from the various olnetere of hub. The mnnd 
of the fiddlea and the rattling of a oalabash Bled with pebblee oame 
ever nepwr, till the band with many followers emerged from the dmrk 
fields to the open spece, where a broad sandy river-bed formed a natural 
playground. A merry orowd bad now gathered, chattering and laugh- 
ing and thoroughly enjoying itaelf after the way of the African. The 
mnsiciane, three stout men and a woman, played in that t y p i d  way 
common to all primitive people, one fiddle leeding with a dightly vary- 
ing wailing tune, when the second fiddle took up the air, repeating it 
in lower notes, and the woman acoompanied with a rhythmio swinging 
of her calabaeh. I t  ia a weird, melancholy noim, naturally in a minor 
key, but full of ever-growing excitement. All the young people had 
now formed into two ringa, the men inside, and round them an equal 
number of girla. They started walking round slowly in oppoeite h 
tione. Then, aa the mneic became faster, they qniokened into a kind 
of two-step, the men danoing in and out around the girls, who kept 
moving the other way. Each time the h y  faced the girl, he turned 
m n d ,  gave a little jump, and, smacking her outatretohed hand, moved 
off to the next beauty, where the performance began again. All wae 
done in time to the maeic, and the movemente of the laughing youngatem 
could not have been better measured. Without reeerve all abandoned 
t h e d v e e  to the moat thorough enjoyment, danoing and gelling M if 
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weet, and Turfan on the north, and etretahes eautward 400 or 500 
milee toward the dew-t of Gobi. It ie a demolate region of naked 
mountaine half buried in plaine of gravel, and ie well named the 
" Dry moantaine" (" Kumk Tagh ") on the m t h ,  and the " Deeert 
mountains" (" Chol Tagh ") on the north. It ie eo little known that 
the beat I o m  do in to quote what waa maid by my guide, a reunuk- 
ably intelligent osmel-hunter of Kuuil Singer, the only inhabited 
plaae, who knowe every apring and mountain for 100 miles in every 
direotion. I aaked him whether there waa more or lean water now 
than in the paat, or juat the name. In reply h e  told of the drought 
during the laat four or five years whioh every one epeehe of, and then 
went on, "And long, long ago, in the ciaye of which neither my 
grandfathers nor their grandfathers ever heard, there muet have been 
muoh more water. In the high mountaina there are many plaoea 
where little atone ahepherd'e honees, with the mfa all fallen in, atand 
in valleys where nobody has ever known of there being any water. 
The neareet water ie nometimes 5 or 10 mila away. Surely no one 
would have built hoaeea and kept flocb and herde in thoee p h  
d e a n  then, had been water. How many euoh houms have I man? 
Oh, many; I never oounted, but the mountains are fnll of them. In 
other plaien, away from the higher mountaim, one often Gndr d t y  
deposits and a few wed8 where onoe there muet have been springs, and 
on every side there am old pathe ooming in where once the wild camels 
and antelopes used to oome regularly to drink. Now, aa there ie no 
water and only a very few reed4 aoamely two or three aninrrrls oome in 
a year. There were men here then, for near almoet all of the dry 
rpringa there are old she) tere of rocke and pieoee of tamariek, jnst woh 
ae we make now when we lie in wait for game. I never talked to any 
one about thie before, and I do not know whether I am right, but I 
have seen these things when I have been hunting, and," as the Tnrki 
idiom pub it, "that is what I know in my etomaoh." My own limited 
obeervation sgreee with that of the oamel-hunter. Moreover, I found 
traoee of ancient r d  and of villages where there is now no water, and 
the b i n  of the Turfin, n e u  by to the north, ie fnll of evidenoea of m 
historic deolrr#rse in the water-supply. 

The phenomena of rivere, large and emall, of springe, lakee, mina, 
and vegetation, all eeem to point to a gradual deaiocation of Chineae 
Turkestsn for nearly 1500 milee emt and weat, and 500 north and 
m t h .  The reoorda of antiquity indioate that the Cattpian and A d  
mau wen, onoe more extensive than now, and presumably that the 
tributary rivers were muoh larger. Tranecaepia, Eretern Pemia, md 
the neighboaring regions appear to have been eubjeot to a deeimtion 
eimilar to that of Turkeetan, and indicated by eimilar phenomena. 
Thus all the more arid part of Asia, from the Caspian secr &wad 
for over 2500 milee, appeam t o .  have been subject to a climatic 
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change whereby i t  hae been growing lee8 and less habitable for the 
laat two or three thousand yearn. Such a ohange, embracing Pernia, 
Rduohistan, Afghanistan, Buseian Turkeatan, and Chinese Turkestan, 
and probably an even larger area, and converting thousands of 
aquare milea of habitable country into desert, can hardly fail to have 
had aome effeot upon human distribution and history. I n  Chinese 
Turkeatan part, a t  leant, of the ancient towns described above appear to 
bave been abandoned deliberately, presumably bemuse the water-supply 
beoome limited. Movements of the same mrt are today taking plaoe on 
a small aoale all over the arid parts of Asia; aa, for example, in the 
ceeee already oited of the inhabitants of Dumuka and other villages who 
moved in a body to a new looation, or of the Dungans and people from 
Turfan, who wandered here and there along the lower Tarim. In  1904. 
500 Koeeaok nomads, with their flocks and herds, came to Lob Nor, and 
would bave mttled among the reeds of the lower Cherchen river if 
Chinese mldiere had not driven them out with bloodshed. The nomads 
bad come from the Altai mountains, where pmture had beoome too 
acanty either bec~11t-m of inoreaaing drought or inoreasing population, 
or more probably both. Snoh movements only need to be magnified to 
can- invasions like thoae of the Dark Ages. That they were magnified 
in Turkestan wben the Bnddhist towns were abandoned appears highly 
probable. The abandonment took place in the early centuries of the 
Chrietian era, and for moat of the time from that day to this the 
wbole oountry from Beriya eastward for 600 milea, almoat to China 
Proper, remained praoticlrlly uninhabited, even more so than to-day. 
Not only the inhabitants of the towns disappeared, but alm the shep- 
herd tribes among the mountains, who, judging from names, traditions, 
and ancient roads and dwellings, were formerly numerous, and who 
would feel the pinoh of aridity more quiokly and keenly than the towns- 
people. Part of the population may have been killecl in war, or have 
died in the epidemics whioh rage when a country is over-populated, bat  
the rest must bave migrated. If, though only in bands of a fow 
thonmanh, they invaded regions already well popnlated, where the means 
of livelihood were growing lees beoause of desiccation, distress and wars 
would enwe,and the only relief would lie in further and greater migra- 
tiona And thus, all Central Asia being under the same ever-increasing 
strees, a anccwssion of dry yearn, or a change enoh as hm taken place in 
Chinem Turkestan since 1900 from an increaeing to a decreasing 
quantity of water in the rivers, might cauee migrations equal to the 
greateat recorded in history. 
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Finally he was eeoorted home by all the elder men pwsent. The great 
maw of villagers solemnly watohed thin performanoe. 

To the went of thia high plateau there are eeveral small rangee of 
hills, whioh eeparate it from the Gongola valley. On entering theee 
hills, I oame to the piotnresque heathen village of Doho. With ib 
well-kept high wa lk  interseoted by a number of tower-like stmoturee, 
over whioh one oetchee a glimpse of the huta on the other aide, the p b  
looke like eome medisaval town with wall and battlement. A11 ia built 
of a light yellow olay, ehowing off prettily againat the dark baokground 
of the wooded hills and the light blue oontoura of the mountain range 
to the eouth. The oompounde inside the walls, remarkably olean a d  
well kept, oonsiat of a number of hats and high conid-shaped 
granaries, all oonneoted by a well enoloeing a oourtyard, in whioh the 
women of the houae grind the corn. One of them granaries I meaanred 
20 feet high. When the owner wanta some of hie g&, he eende up 
a boy, who olimbs to the top with a wooden leader, and, having re- 
moved the little grese oap from the aperture, leta himeelf down by 
a rope, and so brings out the required bundle of guinea-oorn. A great 
deal of iron ia found near Doho, and smelted by the nativee in the pleoe. 
I saw here, for the first time, aome Tangali pagans, who, owing to 8 

bad harveet, had been driven down from their mountains, whioh were 
ahowing in a faint outline on the southern horizon. What Vogel 
(Zsitsclrrift fur ErdiEunds, vol. 6, Heft 6) wrote from Bauohi ie the most 
authentio information we poaeeae of thia wild tribe : While a t  Benohi 
I made the ecquaintanoe of d b e l e ,  with whom even the Mohem- 
medan nativea had aoaroely any internurse. They are all called by 
the oonntry people Nyamnyama, a oolleotive name, aimilar to our term 
of man-eater, as Nyam means in their language 'man! The w h a t  
and moat important tribe amonget them are the Tangali, who inhabit the 
mountain range to the eouth, known by the wonderful peak towering 
high over the plain. These people heve up to now kept themaelv~ 
independent, and are only frightened from time to time by roide of the 
Uomk ohief, who lives five days away from them. They d y  
descend to the plain to buy iron imylemente for their farme, and it 
gave me eome trouble to enter into oommunioetions with them, for at 
first they ran away a t  the eight of me, like the heathen on the a n d a m  
hills. Some bade  and other small preeenta a t  lant quieted them, and I 
found the people good-natured, talkative, apd extremely grateful for my 
preeente. It ie untrue that they eat their sick. By ohanoe I eaw two 
people mok in their village, and found that they were being n d  
tenderly. When they died, their relations broke out in the d 
wailing, whioh lasted all night. But they eat ell their enemies fallen 
in fight. The breest was given to the ohief, and the head, re the worst 
part, to the women, while the eoft parta were dried in the eun and 
ground into powder, to be mixed with the oooked food." & far Vogel. 
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R i u h d  Lander wee informed that the mountains math of Kano, 
towards the aea, were a11 inhabited by the wild Nyamnyams, and 
again we meet that name in the desoriptions of Sohweinfurth'e traveli 
through the heart of Afrioa. The ooourrenoe of thie name of a like 
meaning in the different park of Afrioa pointe to a language aommon to 
mme primitive raoe, whioh must have been that of the original inhabi- 
tanb of the country, or that in them hill pagans we have fsirly sure 
demoendants of the old Afrioane. The Tangalia that I saw were very 
blaok and ungainly built, with ooaree negro feotnree. They had no 
tribal muh, &d wore absolutely no &thee. 

Doho wee the last heathen village that I sow before croeeing the 
Gongoh into B o r m .  To the north of Doho the oountry is iahebited 
by the Gtombe Folonis. Preeing through Dnkal, Tongo, and over the 
rains of Bnrmi, I oome to bahaka, and, bidding farewell to that 
oountry where euoh an interesting chapter of African hittory hee been 
written, omseed over the Gongala river into the land of the merry 
Kannri. 

TWENTY-FIVE YEARS' GEOGRAPHICAL PROGRESS.' 
By the IUght Eon. Sir CIEOBOE TAUBMAN GOLDIE, K.O.M.CI., 

Realdent B.G.S. 
IT in ju t  a quarter of a century since the British Aeeociation held its laet meeting 
in this ancient city of York, and celebrated the jubilee of its foudalion, eo that 
fmm the moment of accepting the invitation to preside over this Section it waa 
clear to my mind that the most appropriate ~ubject for my a d h  would be the 
pmgrees of geography between that jubilee and what I believe would be called in 
other spheres our Diamond Jubilee. For although the immediate concern of 
geographers in with the Earth's surface, yet we cannot avoid sharing with the rest 
of our race the religious oteervance of aetronomical periods and the tendency to 
regard certain numbom of such periods ae having a peculiar value. Geographers, 
indeed, might be excused mme tendency to this human weakneee, as they are 
entirely d e b d e n t  on aatronomicai methods and on an elaborate use of numbera 
for the primary neeeeeity of ascertaining whore they are on that surfece which it is 
their businem to examine and dwribe. 

I do not propose in tbie.addreee~to:deal only, or even chiefly, with the progmn 
of exploration dnce our jubilee meeting in York, for although that progrw hm 
been remarkable, its effecta are probably less far-reaching than the growth during the 
name period of the scientific treatment of geography ; while both of these advances, 
taken together, are, to my mind, of 10% importance to our country-and we are, after 
all, a "Britishn Association-than the spread of the geographical spirit amongst our 
people, on the main cause of which I h a l l  nay a few words. Let me deal, then, with 
them mattem in turn, bearing in mind, however, that the two latter subjects--the 
growth of scientific method and what I may term the democratization of geography 
-+e ao interwoven aa to make it  impoesible to mprate  them altogether. 

Fit, then, M to the advance of exploration aince 1881. In that aection of the 

Addrwo to the  logical Section at  the York meeting of the British h i a t i o n  
for the Advancement of Science, by the Bight Hon. Bir George Taubman Goldie, 
&au.o, LL.D., P.E.s., President of the Election. 

NO. IV.-QCTOBEB, 1906.1 2 D 
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Arctic Regions in which the Naree and the QreeIy expeditions had done their work 
aonniderable progreae has been made, mainly by Lieut. Peary, who camed the 
inveetigation of the coast of Greenland further north and eaat than had been the 
caae before, while his contributions to our knowledge of the inland ice an, of much 
value. The explorations of Captain Sverdrup among the lands lying north of 
America, and the not lew importaut expeditions of Nordenslrjiild and N a m n  acnws 
the centre of Q m l a n d ,  have added much to our knowledge, not only of the 
physicel geography, but a h  of the geology, biology, and ice conditions of a land 
which, though lying to a large extent outaide the Arctic circle, is esjentially Arctic 
in character. Another expedition, under Captain Amundeen, is now completing ib 
work, which has extended over about three years, around the north magnetic pole. 
Both English and Swedieh expditions have greatly improved our knowldge of the 
iulanda of Spitebergen, while Jackson, Nansen, and othem have enabled us to lay 
down with something approaching to accuracy the archipelago of Franz J m f  Land. 
But perhnp the largeat addition to our information about the north polar region 
during thzse twenty-five years has been through the ever-memorable expedition of 
Dr. Naneen, during which he reached within four degrees of the polc, obtained 
soundingn down to 2000 fathoms, and collected a vast amount of meteorological, 
physical, and biological information, which has enabled him to work out, to a large 
extent, the probable conditions which prevail around the pole iteelf. 

Let ue pass now to the other end of the Earth-to the great continent which, ss 
now appears beyond doubt, surrounds the southern pole. Here also very consider- 
able pro,ms has been made during the last twenty-five years. For a long period 
after the time of Boss, over sixty years ago, only spasmodic efforts h d  been made 
to continue. the work of south polar expl~ration. But in recent yeam numerous 
national expeditioxm-Belgian, German, Swedish, and British-have p u m d  this 
work, producing a mags of data in geolop;y, physics, meteorology, and biology which 
should throw a flood of light both on the present conditions and on the history of 
thia dead continent. Perhaps, as the successor in the presidential chair of the Royal 
C.ieographica1 Society to that great geographer, Sir Clements Markham, a Yorkuhire- 
man, I may be allowed to dwell especially on the splendid and varied work of the 
National Antarctic Expedition under Captain Scott, which not only camed our bow-  
ledge of the Antarctic continent about !iOfurther south than the limits of exploration 
previously reached, but also collected a vast amount of scientific information. 

And now, leaving the polar regions, let me try to recall the position of explora- 
tion of the African continent in 1881. Stanley had only recently completed that 
history-making journey across Africa, by which he traced on the map the last p t  
lintr in the framework of the continent, the river Congo ; and so accurate were his 
obeervatione that, notwitbtanding the vast number of later explorers, the course of 
the river laid down by him hae practically remained unaltered. But a glance at a 
map of Africa of 1881 reminds us that enormous blanks existed, almost from the 
tropic of Capricorn to the upper bend of the Niger, in the centre and west of the 
continent; that the.region between the equator and the Gulf of Aden was almost 
unknown ; that our knowledge of the great lake region of Central Africa, as also of 
the emtern and western -tributaries of the upper Nile, was moat imperfect. Little 
had been done for the Central Sudan etatea since the days of Barth, and only vcq 
vague notions existed ae to the real character of the Sahara Since 1881, through 
the efforts of Stanley himself and of a host of Belgian, French, and British explomrq 
the map of the whole Congo Gin has been crowded with rivers, defined with a fair 
approach to accuracy, while the hypothetical lakes of the past have evaporated. In 
the eouthern quarter of the continent, all the region from the northern limit of Cape 
Colony up to the Congo watershed aud Lake Tanganyika has been to a large extent 
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mapped in a provbional way and all the main featurea laid down. The work of 
exploration in the eaetern regions of Africa has been no leu complete. Stanley, on 
his expedition for the relief of Emin Pasha, d i i v e r e d  the important range of 
Ruwenzori, and laid down with mme precinion the outlines of Lake Albert Edward ; 
while Brit* and German explorers have made very fully known those remote 
feeders of the Nile which nupply the Victoria Nyama, and have contributed largely 
to our knowledge of the great Rift valleys and the lakes which occupy them. 
Joeeph Thomson, the original pioneer from the east coset through Masailand towsrds 
U m d a ,  has been followed by many others, so that the map of all thii region 
in thickly studded with new features; while the Anglo-German Boundary Surveys 
have been able to lay down a higonometrical baeia for a complete and &worthy 
map of the whole region. SomlrlilPnd, the outlying perte of Abyseinie, Lake 
Rudolf, the rivers that run into it, and the rivers that run from the south-eeat into 
the Sob& and the N i l 4  these have been explored and laid down with wonderful 
fulnem since the Asmciation lret met in York; while, after the breaking down of 
the barrier of Mahdiim, the advmca in our knowledge of the Egyptian Sudan 
h e  almont too rapid to record. Nor han the progrees of exploration in Western 
Atrica been lean remarkable. Through the energy of the officials of the Charbred 
Royal Niger Company, of Sir Frederick Lugard and hie st&, of Binger, Monteil, 
and a host of other French as well as German explorers, great blanks have been 
filled in, and mapping of the most detniled character in many districts has been 
rendered poeaibla Our knowledge of Lake C h d  and of ita preaent and its probable 
p t  h.s been greatly extended, and many problems have been suggestad which will 
provide ample work for the geogmpher and the geologist. The Sahara h~ been 
r& and r e c d  in many directions during recent yearn, eepecially by F m c h  
explorers, with the result that we have been compelled to revise the prevailing 
impression of the great denert, which is by no means the featurelean waste which it  
used to be considered. Taking the continent of Africa as a whole, its map has been 
thickly covered with a network of features, and, 80 far 88 cartography in con-ed, 
d l  that remains to be done in to fill in the meshes of that network with local detsils 
and to give prec.iSion to our mapa by careful triangulation. 

I have dealt a t  some length with exploratory work in Africa, because i t  is the 
continent of which we knew l a t  in 1881, and our knowledge of which has made 
the greatest strides since then ; but the contem~oraoeous advance of our acquaint- 
ance with the topographical and physical conditions of other portions of the 
lithosphere has been very remarkable. A host of explorers, of whom I will only 
mention Younghueband, Littledale, Bower, Sven Hedin, and Huntington, have 
crossed the centre of dsia in various directions. During the a ~ n e  period the 
topographicel survey of India has been brought to completion, while Indian 
offieem and others have carried geographical investigations far beyond the limits 
of our great dependency, d have made much progreae in the mapping of 
Beluchistan a d  Persia The recent Tibet expedition practically nettled the 
question of the murces of the Brahmaputra, and laid down its central and upper 
a- 1 do not h o w  whether we should regret that they WWCI not able to fill is 
the long gap in the lower course of that river, for we s h d  still enjoy the cum 
of hope of mlving this intereating problem, which, with mme equally uneolved 
problems in other parta of the globe, remind8 ua that explorers need not yet sigh, 

Alexander, for other worlde to conquer. Numeroue travellers have crossed 
in 4 directions, and have done much for its accurate mapping, as have 

the F-h in their IndoChineae poeeeeaiona Even in Turkey in Aeia, where 
60- m ~ u l b  are encountered by explorers, such men as Ramnay and Maunsell 
have done much valuable work. 

2 D 
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Turning to America, the surveys of Canada and of the United 8ktee have made 
great advance in the accurate mapping of their raspective countriee, while much 
hm a h  been done in Mexico and in Central America. The Argentine Republic 
and Chile have made gmst progress in the exploration and mapping of their 
territories, and Peru and Bolivia have within recent yeara &own &table diligence 
in this mpeot; but them remain in the muthem continent arean covering from 
two to thren million quare milee still practically unexplored, m that to-day, ma 
far as preliminary exploration is wnwned, there in more to be done in South 
America than in Africa. 

I have, perhaps, sufficiently indicatad the marvellorn p r o w  of exploration of 
the lithosphere. I have naturally less to my of the advanc'~ of ooeanwphy, for 
the ClbUGllgsr mpedition had completed ita voysgee before the jubilee meeting of 
the Aeaociation in 1881, although the resulta were not then worked out. I t  is, 
indeed, only within the last few years that Sir John Murray has been able to 
compIete this immenne work, which occupiee no less than fifty volumes. Sioe 
the voyngee of the Challenger there has been no equally extenoive expedition for 
oceanographic work, but the etudy of the oceans hae been carried on nteadily, if 
slowly. The Qerman expedition in the Vddiuia added much to what the 
CRdlengsr had achieved, especially in the Indian oaran; where also, only within 
the laat year, Mr. Stanley Gardiier hae carried out an enteyriae which promises to 
yicld regulta of the first importance. Further enst, in the wtae around the Malay 
amhipelago, the Dutch Siboga orpedition added something to oar knowledge of the 
ocean bed; and not lem important than any of these later expalitions wan the enter- 
priee c a m d  out over a series of YWr8 in the Pacific and in the Gulf of Mexico by 
Mr. Alexander A@, entirely at hie own expenee. The cable-laying companies 
have alw done a good deal on behalf of oceanography, and m e  of the renulta of 
their investigations have been publ ied  by the Royal Geographical Society, under 
the superintendence of Sir John Murray. The immennely valuable work mutsntly 
carried on by His Majesty's surveying veesels, under the direction of the Hydro- 
graphio department of the Admiralty, in so generally known as to make it 
unnecessary for me to dwell upon it. 

Long before the close of the nineteenth century, however, oceanic navigation 
had d to be of a pioneer or exploratory charaoter, except in the polar regione, 
and had devoted iteelf to the no less important tech of filling in details and of 
undertaking scientific research, while the comparatively new subject of limnology, 
which deala with thoea other portions of the hydrosphere known ee lakes or inland 
lleaq and which has had such irnmenee and valuable labour devoted to it in this 
country by Sir John Murray, falle strictly within the limite of scientific research. 
To thie end all geographical travel and all geographical study must come; d I MI 

thus led to the second branch of my addrena, dealing with tho growth of the ecientific 
aide of our eubject and the wncurrent spread of interest in ita study. On these 
pointa I p r o p  to deal mainly with our own country ; but I ehall be compelled to 
lraw cmtain wmpariuons, however unwillingly, with the more advanced conditions, 
in this respect, of other countrim, and notably of Germany. No one, indeed, could 
rseort that the import- of problem relating to the geomorphology of the lithe 
sphere, to the distribution of land and water, and to the influence of these (combinad 
with climatic conditions) upon the distribution of life and on human intsreeb were 
not mmphd amongtue iong before the last meeting of the Britieh Association d 
Pork. The underlying principle8 of scientific: geography have been perceived in 
all ages and in .dl wuntriea by a few thinkere; but so late se twenty-five years sgo 
a true conception of the function8 and scope of geography was confined to a very 
limited circle of specialists. In confirmation of this, I may remind. you 9f m inquiry 
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which t h  Ropl  Geographical Society undertook h u t  that time into the peition 
of geography at  home and abroad. 

For many yearn previously the Society had been endaqvouring to awaken the 
public mind as to the high capabilities of gcqml,by when dealt with on scientific 
iinee, and to encourage the teaching of the subject on a higher plane by the award 
of medals on the reaulte of exnminationa The failure of thew attempts induced 
the Society to make the invmtigation to which I refer, and itn report (published only 
a few yearn after the York meeting) may be regarded ae the starting-pint of the 
revoIution that hae since occurred. I t  was found that Germany even then had 
1)tofessom of geography in nearly all itn universitien, and a nunher of thoroughly 
trained and earnest students who devoted themselves to investigation of the subject 
in  all directions ; and that in Austria, as well as in Germany, geography hnd attained 
R position, hoth in universities and in schools of all grades, practically on a level with 
other nubjecte of education; while in this conntry it was generally regarded with 
apathy, and even contempt. I t  had no place in our universities; i t  wan barely 
tolorated in our ~ecc~ndary and higher schools ; while in the simple geography of our 
elementary schools there was great mom for improvement. Practical work in 
geographical reeearcll scarcely existed, except in so far an it was an outcome of 
geology. There was no encouragement for students, there wan no high-cbae 
geographical litmature, such an existed in Germany, and for standard works we had 
to m r t  either to that country or France. The great treasure-house for geographer6 
wan Eli& Reclus's ' Ghgraphie Universelle,' which, fortunately, was translated into 
English. There existed, indeed, s fow popular works in thin country, but thew 
were more or lees of a purely descriptive and unscientific character, excluding 
altogether the fundamental data of the subject. In the Society's report to which I 
have referred were also given very interesting quotations from the opinions of h d  
masters of English public schools an to the d u e  of geography and the educstiod 
position which it ought to have. It wan melancholy d i n g .  Only a few of them 
took a favourable view of the subject, while the majority treated i t  with little mpct. 
The remsrks of those who favoured its study are today chiefly interesting an show- 
ing the entire inadequacy of the methods of geographical tuition in those day& and 
the little importance attached to it in educational circles. I must, however, quote 
with approbetion the words of one master, who said, " I  feel strongly the great 
importance of the subject, not only M a mental discipline, an essential part of a 
liberal education, but as more eepecially neceassry for Englishmen, m y  of whom 
wd1 be called upon in after-life to turn their geographical knowledge to practical 
aud wriow account; " and he added, " One of the ditlicultiee in doing justice to the 
claims of the subject is the aomewhat absurd prejudice in teaching geography, as 
if i t  went less worthy of first-rate men than Latin prose, or ennay writing, or 
criticism." On the othor hand, moat of the head mantern throw cold water on any 
attempt to give geography a substantial place in our great public schools. They 
comidered i t  not sufficiently important as an educational instrnment ; i t  wan hardly 
a discipline; it WM little more than an effort of memory; i t  wan quite worthlege 
educationally till i t  became a branch of history; problems in it  could not be wt. 
Them masters were supported by the opinion of a dietinguished geologist that 
geography was not suitable as a university subject because it  wm a " graphy," and 
nut a "logy." Nor, indeed, can i t  be contendd that thew depreciatory views of 
geography, it was then generally taught, wen, unreasonable. The t e x t - b k s  of 
that time were, as a whole, worthy of the position which the subject held in the 
education of the country, and on-a par with ib reputation among the educated 
public. The rw, of map in the daily newnpapern was almost unknown; while as 
reg.& military geqpphy,  the late Lord Nepier of Magclala, a t  the opening of the 
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Education Exhibition of the Society, forcibly cmitmted the position a t  home with 
the importance attached to the subject in the O m a n  army, whem a t  the -vrss 
every third aoldier has a map of the ground, and where in the Franodiennan w u  
m a p  formed part of the equipment of every company. If the position of geography 
in this country was so unsatisfactory a quarter of a ctmtury ago, it was not beunse 
its raw material was wanting in our language. On the contrary, few countria then 
possessed a literatureof travel and exploration so wide and of so high a c h  M oura 
The source of our weakness was t.he paucity of men qualified to apply ecientific 
method to this raw material, and there was no institution where it  was possible to 
obtain a thorough training in geography, such aa could be obtained a t  a Bcom of 
universities in Germany, Auetria, and France. This was the poeition which had to 
be faced before placing the subject on a more satiefactory footing. 

It is unnecessary for me to describe in detail the methods adopted by the Boyd 
Geographical Society-+so far as its resources and influence permitted-in carrying 
out the work of reformation. I need only bring before you the general reenlb. 
No one will now doubt that the ect.ive minds in this great movement were right in 
believing that the surest means of influencing our schools of ail grad* end also of 
obtsiiing in the country generally a recognition of the subject as a department of 
ecience, an a field fur research, and IUI a subject of prnctical importanm in variom 
spheres of national activity, was to obtain, in the first plPoe, proper mqpi t ion  at 
our great universities. Attempts had, indeed, been made in the-same direction M 

far back M 1871 and 1874, bnt without effect. I need hardly remind you that the 
later efforts of the Society had a very different reeult. For many y e m  now them 
has been a school of geography nt Oxford, while a readership establiihed at  Canbridge 
eeveral years ago has aleo developed into a fairly well-equipped school. At Oxford 
there is a reader with a staff of three lecturers, and a diploma in geography ie p t e d  
which practically amounts to honours in tbe subject. The field&vered may be 
seen from the subjects of examimtion for this diploma They are: (1) Regional 
Qeogr~~phy ; (2) Climatology ~ n d  Oceanography ; (3) Qeomorphology ; (4) Ancient 
Historical Qeography ; (6) Modern Historial tkgraphy  ; (6) History of Geography ; 
and (7) Surveying. I t  may give a more complete idea of what English studentr 
regard ss included in their subject if I mention the principal topica in the aunim 
tion on regional geography-the cartogrephid analysis of the physical regiom d 
the world--an elementary knowledge of the chief genemliitions regarding UM 
surface forms of the land ; the movemenb of air and water, and the distribution of 
plnnt ansociations, animals, and man; the chief facta of modem political and 
economic geography, considered in relation to the influence of phya id  featurea 
Candidates are nlso required to be familiar with the principles of mapmaking by 
plane-table, prismatic compass, and clinometer, with the representation of relief, and 
with the orientation, reading, and measurement of m a p  Equally thorough and 
exhaustive are the various topics included under the other heads of exnminstim. 
Both in ancient and modem historical geography the subject hse to be d d e d  
in relation to the influence of physical featurea The standard adopted a t  Oxford 
.is aa high as that which exists a t  any uuivemity in Germany. The eatnblishment 
of a school at  Cambridge being recent, one cannot yet speak sa positively of ita 
success as in the case of Oxford. But Cambridge hae gone a step further than 
Oxford in placing geography aa a subject in the-examination for i& B.A. de,-; 
and while that may be regarded aa a simple pasq the student may aleo enta for tbs 
examination for the diploma in gee-pphy, the standard of which is no lesa high 
than that a t  Oxford, while the ground covered is essentially the eame. In both 
universitia the training in cartography and surveying is thorough, and i t  la to bs 
hoped that such studenta aa propone to follow either a military or a colonial cveer 
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will take advantuge of the opportunity thua presented. The example of Oxford 
and Cambridge ham been followed eleewhere, though to a leeaer extent. I n  t.he 
University of London there in a board.of geographicd studies, and the subject holds 
a substantial place in the University examination, and in a compulsory subject for 
a degree in eeonomia There are chairs or lectureship of geography a t  Victoria 
University, Mancheater, a t  the Univernity of Liverpool, and a t  the University of 
Birmingham. St- are being taken to eetablish a chair a t  the University of 
Edinburgh ; while other institutions of a similar kind would be glad to follow the 
example of the great universities if only their funds permitted. In the elementary 
nchools the programme is nearly all that can be desired, the one thing needed here, 
ae elsewhere, being a sufficiency of teachers who have been thoroughly trained in 
the subject. Iq the aecoudnry schools progress hae been somewhat more slow ; but 
there has been a steady advance in recent years, and a step recently taken b r  the 
Board of Education, in iesuing a irery eatisfactory syllabus for the teaching of 
geography, is certain to give a strocg impetus to the subject. In the London School 
of Economics, under the directomhip of Mr. Mackinder, which is attended annually 
by over a thousand studente, geographical teaching holds a place of the first rank. 
The publishers have kept pace with this great revolution in the echooh, m that 
to-day there is no difficulty whatever for any one, from the elementary ~chool u p ,  
to the nnivorsity, in obtainiug a text-book, or an atlaq or special maps snihible for 
his requirements. The country hsa been, indeed, almost flooded with cheap atlasee 
ieaued in par@ some of them of a highly creditable quality, while the slides of 
photographs taken by explorers are mld by the thousand for educational and lecture 
purposes. 

The main mum of this remarkable growth of intereat in geography amongst 
our educated classee dab back to about three year0 after the h t  meeting of the 
Atsociation a t  York. In 1884, Germany, which in the middle of the century had 
been still said to rule the air (while France ruled the land, and Britain the ma), and 
which in later years had been absorbed in the proam of unification by blood and 
iron, euddenly launched out as a world power, and gave the signal for the partition 
of Africa. England and Francs, in both of which countries a few men had bean 
carefully preparing, during several yearn, for thin inevitable partition, hsetened to 
join in the international race, and the spirit of colonial expaneion, .long dormant, 
reawakened, and reached out to all p r t a  of the Earth where settled government did 
not forbid advance. We, who have lived through the laat quarter of a century, sm 
apt to underestimate the revolution through which we have pked, for a true analogy 
to which we must go back to the Elizabethan age. The impulee given by this 
movement to the study of geography can hardly be overestimated. War has been 
called the best teacher of geography, and certainly Napoleon, the highest exponent of 
the art of war, was na ardent a s t ~ ~ d e n t  of geo,pphy as he was of mathematics; but 
now it  aypears that empi-building is an even factor than war in advancing 
and popularizing geographical knowledge. Amongst the educated clams of England, 
France, and Germany, and, in a lesser degree, of Italy and Belgium, there are few 
persons who have not had relatives or friends engaged as explorers, or minsionaries, 
or officials, or soldiers, or traders in previously little-known parta of the world, while 
countless numbers have been concerned in the new movement through vast ehipping 
and other intereats that shared in it. The Press, which prior to 1884 had paid little 
attention to the outlying lands in question, gradually devoted more and more space 
to everything connected with them, and continually produced most useful maps, 
showing not only their physical featarel, but also their economical conditions. I t  is 
not my busines here to attempt to forecast the judgment of the future historian on 
the more general results of this coIonial expansion, but he will, assuredly recognize 
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ite enormoui effect on popular attention to geographical subjects, ae wall ae, or even 
more than, on exploration. 

'It' must not be inferred that the popularity of a subject is taken by me aa a test 
of its pIace in the ranks of science; bot, owing to the widening of the area from 
which studente c;m be drawn and men of genius evolved, thin democratization of 
geographical idma ie, to my mind, a very hopeful featnre aa regards the future of 
the ecienti6c treatment of the subject. 

I should have to extend my addreus to undue length if I atte npted to demon- 
fitrato the recent growth of the scientific method a t  home by giving you even ul 
imperfect catalogue of the geographical books and papers of a ecientific nature 
published during the period under consideration, and especially in later yearn I 
can only select for mention a few typical bookq such ae Dr. Mil's 'International 
Geography,' Mr. Mackinder's 'Britain and the British Sean,' Mr. HogNth'~ 'Narer 
East,' and Sir Thomas Eoldich's work on' India,' and other works in Mr. Mackinder's 
serias entitled 'The Regions of the World.' As to papern dealing with thia kind of 
work, I will mention those by Mesers. Buckman and Strahan, giving the resulta of their 
investigations on the river systems of the west of England ; by Mr. Cooper Read on 
the river system of East Yorkshire; by Dr. Herbertaon on the major natnral regions 
of the world, and on the distribution of rainfall over the Earth's surface; by Mr. 
Chieholm on the distribution of towns and villagg and on the geographical wn- 
ditims affecting British trade; by Messrs. Smith, Lewis, and Moss on the geo- 
graphical distribution of vegetation in England and Scotland; by Mr. Marr on the 
waterways of English Lakeland ; and leet, but not least, by Dr. Mill on the Clyde 
Sea Area, on a fragment of the geography of England and Wales viewed geo- 
graphically. I t  must, indeed, be canfewxi that in this respect we are still behind 
Germany, which has been pouring forth a mass of gwpphiral  literature of the 
highest ecientib value. But this backwardness ia the result of past neglect of the 
subject, and not of present apathy. There was a current snying a quart81 of a 
cmtury ago that the schoolmaster was abroad. I have shown yon that, in a 
different senee, the geographer was then abroad; but I believe that we may now 
any that the geographer is a t  home and has come to stay. There is a whole school 
of young geohphik-not yet very large, but d o u s  and active-full of the new 
i d e q  the new methods, the new h o p  of our rieing ecience, and I do nut think it  
too sanguine to expect that when the British Amciation holds ite centenary meet- 
ing, twenty-five yearn hence, perhaps in this very city of York, our oountrymen will 
be found to occupy the snme position in the front rank of ~cienti6c p o p p h y  that 
their forefathers held in pioneer exploration. 

THE RECENT CALIFORNIAN EARTHQUAKE. 
.TEE Commission of Inquiry into the earthquake phenomena in all parts of b e  
state of California, which was appointed immediately after the earthquake of 
April 18 last, has issued a preliminary report, the moat interesting pnrt of which 
is a description of the proximate cause of the earthquake. The mgea of 
California are croesed obliquely by a peculiar set of surface featuree, not due to 
atmospheric or stream erosion, but to a didocation, or rather a series of disloclr- 
tiona, of the Earth's crust, with a differential movement on either side of the pl.w 
of rupture. In general this line follows n system of long narrow valleys, or, where 
i t  passes through wide valleys, i t  lies close to the b a i ~  of the wn6ning hills; but 
in some c a w  it passes over mountain ridgea or crosses a spur or shoulder of a 
mountain. Along thia line nra abrupt, changm in the normal dope of the ground, 
giving rim to warps, to mal l  h ~ i n n  or pools, and occ~aionally to trough-like 
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depmmione bounded on either aide by ~carpa In many caaea these features have 
been eo modified and &ned down by weathering that only the expert eye can 
detect their abnormal character, but where the line traverseg the more desert put 
of the coast range, as, for example, in the Carispa plains, they are known to the 
people of the country, and the aggregate of the features ie commonly referred to .s 
the "earthquake crack." This lime has been traced from Point Arena to the vicinity 
of Mount Pinos, in Ventura county, and is either continued even further to the 
south-mat, or a similar set of features comes in, in echelon, and can be traced to 
San Jacinto, on t h i  muth-east border of the Colomdo desert. Leaving the muthern 
extension out of the question, this very remarknble physiographic line hes a length 
of 375 miles from Point Arena to Mount Pinos, and crwees obliquely the entire 
breadth of the coast rsngee. Throughout i$a length it  dords  every evidence of 
wurrent  differential movements extending far back into the Quaternary period. 
. The earthquake of April 18 was due to one of these moveruente, but the extent 
of the rift along which it  took place is not yet fully known. Direct field observa- 
tions have shown that it  extends certainly from the vicinity of San Juan, in Ban 
Benito county, to Point Arena, a distance of 186 miles; but the destruction a t  
Petrolie and Ferndale, in Humboldt county, indicates a northerly extension of the 
rift a t  leaet ae far aa Cape Mendocino, thus making the total length at  least 
300 milea Along the 186 milea of this rift, where movement has actually been 
observed, the displacement hes been chiefly horizontal, on a nearly vertical plane, 
and the county to the aouth-west of the rift hes mored north-westerly, relative to 
the c o ~ ~ n t y  on the north-east of the rift. The evidence of rupture and differential 
movement along the line of rift is clear and unequivocal ; the surface aoil preeents 
a continuoas furrow, generally several feet wide, with transverse cracks, showing 
very plainly the effect of h i o n  within the zone of the movement; and all reeds, 
fences, pipe, and other lines which cross the rift have been dislocated. The amount 
of dislocation varies ; in several instances it  did not e x 4  6 fret, a more common 
meeaurement is 8 to 10 feet, while in one cam a roadway was found to have been 
moved no 1- than 20 feet. Probably the mean value is about 10 feet, and 
variations from thii an, due to local cauaea, such as drag of the mantle of mil upon 
the rock, or excessive movement of mft incoherent deposits. Besidee this general 
horizontal movement, there is observable in Sonoma and Mendocino countiea a 
differential vertical movement, not exceeding 4 feet, m far ae is known, whereby 
the south-weat side of the rift was r a id  relatively to the north-eaat side m es to 
present a low scarp facing the north-ant. l'his vertical movement diminishes to 
the muth-east dong the riftline, and is mutely, if a t  all, recognizable in San 
&teo county; still further south there are suggaetiom that this movement may 
b v e  been in the reverse direction, but thie needs further study. As a consequenca 
of this movement, the latitudes and longitudes of the trigonometrical stations 
occupied by the C m t  and Geodetic Survey must have altered to a measurable 
amount, and the commission expremea a hope that these stations may be re- 
occupied. From another m u m  we learn that it  has been decided to do sq and 
the re-triangulation is to be carried far enough eastward to connect the redeter- 
mined points with stations that may safely be regarded as quite beyond the effect 
of the recent movement. 

The remainder of the preliminary report is devoted to an account of the organi- 
zation of the investigation and a brief account of the principal facts known ; of no 
great importance in itself, enough is enid to show that the earthquake of April 18 
in one of those which are likely to add materially to our knowledge of the principles 
of m ~ o l o g y ,  and it  is gratifying that ite investigation should have fallen into such 
capable hands, and be uncrippled by any lack of funds or workere. 

R. D. 0. 



THE VALPABAISO EARTHQUAKE. 
THE earthquake which laid Valparaieo in ruins at  about quarter-past seven on the 
evening of August 16, or shortly after midnight by Greenwich time, affected a 
region which has been made classic by Charles Darwin's researches into the changes 
of level produced by the earthquake of November 19,1822. It is the third great 
earthquake which haa occurred on the weet coaet of America during the present 
year, the other two being the Colombian, of January 31, and the Californian, 
of April 18. Like this last, i t  found a large city within the area of destmctivs 
violence, and, like it, the horrore of the earthquake were followed by fire. So far 
as can be gathered from the telegraphic reports, the shock was an even greater one 
than that which destroyed San Francisco; though it  is difficult to disentangle the 
truth from the exaggerated accounts which have been tele,mphed to the daily 
newspapers, it seems certain that the shock waa of destructive violence, accompanied 
by widespread ruin and loss of life from nape1 on the north to Talca on the eouth, 
a distance of ovcr 260 miles, and was felt over a much larger area, whose limita it 
is not pomible to define. Ib is to he feared that this earthquake will not receive the 
same thorough investigation which is being accorded to the Californian one, and 
this is to be regretted, as it  seems to present problems of great interest. One of 
these is the explanation of the absence, 80 far as reports go, of any sea-wave on the 
American coart, though nea-waves were recorded bn the tide-gauge at  Honolulu, 
and observed on the coasts of the Sandwich islands. At Honolulu the oscillation 
is reported to have been only 3 or 4 inches, but at Mani and Hilo the waves we-re 
6 feet high, and in the enclosed Bay of Maalea reached 12 feet. The time at  which 
these waves were recorded shows that they were originated by the earthqnake; they 
were, however, small in compariscn with the sea-waves of the Peruvian earthquake 
of May 9, 1877, which had a height of 58 inches at  HonoIula and 36 feet a t  Hilo. 
These sea-wavea point to a submarine origin of the earthquake, while the distribu- 
tion of the damage done shows that the line of fiseure, along which the earthquake 
must have originated, p d  inland eomewhat to the north of Valparaiso, running 
in an approximately north-to-south line, with a slight easterly trend. We are still 
uncertain whether the disturbance of the aea-bottom, which gave riee to the ma- 
waves, was accompnied by any permanent change in the relative level of land 
and sea. Some of the earlier accounta made specific mention of alteration in the 
shore-line after the earthquake, but, according a later account, eoundinga taken 
at sixty-four place8 in the Bay of Valpraieo showed that there had been no im- 
portant change in the bottom of the bay. This does not, however, prove that no 
change has taken place, for i t  would not require an important change in the depth 
of water to account for the earthquake and its sea-wave, nor is it imposeible that 
there may have been important changes further north, though not a t  Valparab. 

TWO statements regarding this earthquake, which mere given prominence in the 
daily papere and have received the sanction of a scientific weekly, may be rejected 
as mythical. The first of these is that the destructiveness of the earthquake at 
Valparaiao m-aa intensified by that city being built on granite, and the second ie 
the reported destruction of the island of Juan Fernandez. I t  is a well-eatabliahed 
principle that earthquake shocks are more destructive on eoft ground than on hard, 
and the details of the destruction at  Valparaiw show that here, aa at San Francisco, 
the damage was greatest in the businw quarters, situated on low-lying made ground, 
whilo the fact that the residential qunrters on the surrounding hills r m f f d  severely 
shows that Valparaieo lay nearer the focus of its earthquake than did San Fran- 
cisco. The relmrted destrrrction of the island of Juan Fernandez called forth many 
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articles of a eentimental nature, but the earthquake certainly did not destroy an 
island lying at  a distance of 400 milea, larger than Jeraey, and rising 3000 feet above 
the ses Posaibly the low-lying part of the settlement, not the idand itself, w i ~  
wiped out by the name sea-w&&ich visited the coasts of the.Smdwich ielands. 

R E V I E W S .  
AFRICA. 

Survey Department, Egypt. 'The Physiography of the Nile and ite Barin! By 
CIptain EL Q. Lyons, r.rs. Cairo, 1906. Pp. viii. + 41% Map and ~ ~ I .  

YEAR after year light in being poured into the -dark parta of the Sudan, and 
piece by piece the mysteries of the ancient river, the Nile, are being uniolded to an 
inquisitive generation. Junker, Schweinfurth, Marchand, Emin, Donaldson-Bmitb, 
and othern have all taken their share in the work, and althongh there is atill abun- 
dant field for the explorer and the sportsman up the couraes of nnknown Nile 
tributaries and along undiecovered watershed4 it may be said that the geography of 
the Nile basin, so far crs the main features are concerned, is pretty well known. 

In 1904 appeared the exhaustive report of Sir W. Omtin, closely followed by 
that of Sir W. Willcocks. Now we have the very interesting volume of Captain 
H. G. Lyona Garstin and Willcocks wrote first M engineers concerned in the 
water-aupply of Egypt. Captain Lyons writea ae an engineer, a geographer, a 
meteorologist, and a geologist. His volume now before'us consists of 387 p a p  of 
very solid matter, bristling with figureq and containing forty-eight platea and 
diepms. There is not a page of padding or spinning out in the book. In  fact, it 
is to bi regretted that Captain Lyona did not develop some of his arguments more 
fully. They are so condensed M sometimes to be not very easily followed. I t  ia, 
therefore, difficult to review such a book within reasonable length for an article for 
this jonrnd. 

l'here in little to be gained from disputing what is the source of the Nile. 
Garntin pronounces emphatically that the great reservoir of the Victoria Nyaneq 
covering an area of 24,000 square miles, is the true murce of the river. But if it 
be memured by the volume which i t  contribute8 to the common stream north of the , 
junction of the Victoria with the Albert Niles, then the latter river must be taken 
as the true Nile, haring ita source about lat. lo 3 u  8, where "the Great Rift " in 
finally blocked by the mountain massea of volcanoes rising to a level of above 12,000 
feet, which form the watershed of the hains of the Nile and the Congo. Moore 
pointa out that this great obatmctton across the long valley of the ~ l b e r t  Edward 
and Albert lakes is the result of a "conlperatively recent volcanic outburst," before 
the occurrence of which the waters of Lake Kivu, which now discharge into Lake 
Tangnyikn, probably flowed north into the Nile. I t  eeerns possible, then, that a t  
one time the long courne of the Nile was still longer, and ita source was to be found, 
south of Tanganyika. 

The volume of water coming from the Victoria lake and flowing paat Fowera to 
join the Albert branch is nearly constant, and rmounta to about 20,000 cubic feet 
per eecond. The volume contributed by the Albert branch, on the other hand, is a 
very variable amount, ranging from a minimum of 17,000 to a maximum of 36,000 
cubic feet per second. The reaeon assigned for this difference is the evaporation and 
the moderating influence of the vast water-surface in the Victoria lake and of the 
marshes of Lake Cboga to the north. The rainfall, too, in the Great Rift, espe- 
cially at  the eouthern end under the Ruwenzori mountains, probably much exceeds 



'that of tho baain of the Victoria lake. Obaervntions are naturally very ecanty, 
however, and we cannot quite be satisfied with the explanations given by Captain 
Lyons for this remarkable difference. We may be a r e  that the last word has not 
yet been said as to the variations in the discharge of the Nile and its many branches. 

The watersurface of the Victoria lake stands at a level of about 3500 feet, and 
that of the Albert a t  about 2300 feet, above the sea. Down this slope of 1400 feet 
the Nile has to flow in s course of 250 miles. The Bipon falls are 16 feet high. 
Below this for 40 miles the river flown on a steep slope; then for 160 mila 
slugginhly through mareh and shallow lake. Willcocks estimates that the lm by 
evaporation in these great sheets of water must be as great M the gain by rainfall. 
On emerging from these swamp the river flows with a gentle velocity and a 
navigable stream for about 80 miles, when it  again entere on a long aeriea of 
cataracts and rapids, ending in a narrow cleft in the rock wall not 20 feet wide. 
Through this cleft the whole river rushes and thundera over the Murchimn falls, a 
drop of 140 feet. 4 short distance below this the Victoria and A l M  branches of the 
river unite. 

Captain Lyons thus briefly sketcbca the geology of the southern p t  of the 
Nile : " A plateau lying mme 1600 metres above sea-level, and comp0.4 of gmk, 
quartzite, and schi~ta. The central portion in occiipied by .Lake Victoria, while the 
dwp fault valley in which Lakes Albert EdwPrd and Albert lie fonns the wsetern 
portion. Much movement hss taken place comparatively recently, and blocka of 
the plateau have been rained, lowered, or tilted, m tliat the drainage followa the 
deprassions so formed. Am yet the rivers have not hnd time to depoeit or em& 
sufficiently to give a regular grade to their bedn, so that maahen and water-logged 
depressions still altmmte with reaches in which the fall ia conaidemble, and the 
flow therefore rapid." 

About 1 0  milee from the north end of the Albert lake the r i v a  flown in m e  
channel about half a mile wide, between high and well-defined bank4 and although 
there is no rock auywhere near the surfacg Sir W. Oarstin considem thin the spot 
where a reg~llating weir ought to be thrown across the river, should it  be determined 
to control the waters of the Albert lake, a measure which will certainly be under- 
taken gome day. For about 140 miles from the end of che Albert lake the flow of 
the river is gentle, and navigation not difficult, though obstructed by ppapyrns 
marshes, and then begins a wild descent of 100 miles, in which the river f& 
730 feet. In m e  of these cataracts the river in not 40 feet wide, and must bo d 
great depth. The h t  of them is known M the F A  rapid. From this point, for a 
distance of 1160 miles the navigation would be uninterrupted, mve for the very 
formidable obstructions known aa radds, to be alluded to later on, rnmuea of vegeta- 
tion that rapidly block the whole course of the river. The river, which in here 
known ss the Bahr el Qebel,  ha^ now deserted the plateau of the Iakee, formed of 
goeisa and other rockn, and henceforth to the ~editerr&ean, a dietsnce of nearly 3000 
miles, i t  flows through an alluvial plain, unbroken save by the dykes of Foclr which 
create t.he six catarecb north of Khartum. Hitherto it  bas pmd through mom- 
tain country. Now it is in the plains Away 50 milee to the east L visible the 
great hill mas of Agoro, rising to a height of nearly 10,000 feet above the sea. On 
the weet the hills rise steeply to a height of about 4000 feet, attaining to what is 
believed to be a high plateau, but i t  in largely unexplored. 

I n  this part of the Sudan the temperature does not vary 5 O  between the hotteet 
.ad the coldest month, the average of the year being about 790 Fahr. The r a i d  
is about 40 inches, of which 33 fall in the months from May to October. 

Captain Lyons remarkn that " it haa been known for years peat that the rsinWl 
on the more elevated parb of ita basin supplies the Nile, but the ststement that 



melting snows alm play a considem& pert still lingers, although, except for a few 
&reama fed by the melting glaciers of the Buwtmori, no mow-water reaches the 
Nile." We &uld have wished that Captain Lyons had told ua where the melted 
glaci*water of the Buwe11~ri all  goes to, if a coneiderable proportion doen not find 
ito way into the Nile. Surely we have not sufficient data to go on to proncunce 
very pceitively on thk question. 

Captain Lyom objectr to WiUcoch' description of the Bahr &be& muth of 
W e  No, as being deltaic, "since a delta is formed when a stream delivers its 
load of detritus into a body of still water, such ae a ees or lake.'' But we think 
the term deltaic is capable of a wider signification. The course of a large river 
may generally be divided into three sectiona At first it rises among mountains, 
or flows down very e h p  slopen, econring ite banh and bed, and carrying with it 
a quantity of detritus. During the next eection the river flown through the foot- 
hille. The slope of the country and the coneequent current ie diminiehed, but in 
still sufEcient not to continue wowing, but to float on the detritus brought from 
above. In the third eection there is not foroe enough to carry on the detritus, which 
therefore depoeite in the bed, and in the lake or ma into which the rivgr discharge+ 
and this we consider the deltaic stage. There is oerteinly no lake in this part of the 
Nile valley, but Captain Lyons calculates the dope of the Bahr Gebel ee 1 in 24,000, 
a condition not very far removed from a lake. The explanation he gives, in page 
144, of this part of the Nile's course in not very dear or convincing. 

From Gondokom to Lake No is a distance of about 414 milee, and for the 
northern 260 miles of thk dietance tbe river in liable to be blocked by wddr. These 
consist of tangled maeMls of three aquatic plants, the p o r n  the Phragmik ewm- 
maw&, and the Vorricrp.oc~.a reed. On either side of this portion in a a e k  of v a t  
&allow ewampa These plants are bedded in the soil below the water. l l e ir  hold 
on the wet esrth is leeeaned by the force of the wind, and if the water-surfma r i m  
the roots become detached fom the mil, with earth adhering to them, and retaining 
them in a vertical poeition; the wind and current carry them into the sluggish 
stream of the river ; a mag projecting in the stream checks their couree; another 
h t i n g  island catches on to the fireti, and, as Sir W. Oaratin eryb "a strong gale 
may aet hundreds of acre6 of these floating maeaee moving in one direction. When 
the surface of the water is blocked, the succeeding massea get sucked down, until at 
h t  the whole becomes wedged into one mlid block, . . . not infrequently attaining 
a thicknw of 6 metree.," Thin blocking of the waterway naturally raisea the u p  
aham surface, flooding the marshes right and left till the river manegee to find a 
side h s l ,  or until the obstruction id.the main channel at laat bursts, and the river 
dears itself. There ia record of a wdd of this deucription forming afregh seventy 
days after being c l d .  

Notwithstanding that there is an annual rainfall of at least 39 inchea over the 
catchment baain of the Bahr el Qebel, and that it receivee from the lake plateau from 
17,000 to 36,000 cubic feet per aecond, and although thie vast swamp is the natural 
outfall of the M r  el Ghazal and of many tributariee as far aa the dintant plains of 
Dsrfur-in spite of all this, and incredible M it appeare, the volume of tho river up- 
sheam of the junction of the Sobat doea not exceed a constant supply of 16,600 
cubic feet per eecond. Willcocks kr p i t i v e  LL that the mdd region h unmintak- 
ably . . . an old lake which has silted up and become fullof peat and aand depita!' 
Oarstin is inclined to the name belief, but Captain Lyons pronounces this merely an 
bypothesin, and gives geological reamns for opposing it which ~ e e m  mund. 

For about 500 milee aboveXhartum, where it is joined by the Sobat, the Nile 
ham no very considerable tributary. The Sobat ie a very important factor in the 
hydrography of the Nile basin. For the first 125 milee its course is through the 
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Abyssinian mountnine, whence it  carrien forward great deposita of silt to be dropped 
whenever it  reaches a more moderate dope. For the remaining 34? miles of ib 
courw it  meanders through almost level plaim. The Sobat attains its mnximum (at 
lennt 25,000 cubic feet per second) in September and October, but there is no room 
in the valley of the Nile at  this eerreon to allow the &bat water to proceed north- 
ward in ita course. A much greater river-the Blue Nile-is then in force, and thk 
holds up the White Nile, the Sobat, the Bahr el Gebel, and all ita tributaries. 

From the junction of the Sobat to Khartum the dope of tho White Nile is 
rarely more than 1 in 100,000. This extremely low slope renders the channel a 
vast reservoir, with (according to Captain Lyons) a storage capacity o i  about 53,000 
million cubic feet. 

So far, we have been considering the branch of the Nile that d m n d s  from the 
Lake plateau, and more or lees servea to drain the great swamp that lie about 
660 miles muth of Khartum, while it receives the waters of the Bahr d Ohazal 
from the west. The basin of the White Nile and its tributaries vastly ex& that 
of the Blue Nile and Atbara, but it  is these luit that create the wealth of Egypt. 

The rainfall over thin put of North-East Africa dec- from eouth to north, 
and so' it happens that, while the Sobat is still in high flood up to December, the 
Blue Nile, which riaen 6 O  further north, falls rapidly throughout October, and hm 
a very modeat diecharge in January, by which date the A t h  has cessed to flow 
altogether and is merely a mdee of poole. Yet at  ib maximum in September the 
Blue Nile is discharging about 400,000 cubic feet and the Atbara 70,000 cubic feet 

+ per second. I t  is the water ponded up in the White Nile that k e e p  up the supply 
in Egypt until the end of December. For six months after that Egypt depends on 
the supply coming down from the lake plateau. The Blue Nile and the Atbara 
take their rise among the lofty mountsins and elevated plateau of Abyasinis, 
rieing to a height of from 16,000 to 6000 feet. I t  is this high mountsin r e o n  
crossing the p t h  of the monsoon current which causes the heavy rainfall which 
supplies the Sobat, the Blue Nile, and the Atbarb The dope to the west ie gentle, 
and so moat of the rivers Bow in this direction in channels deeply eroded and 
devious in their ouraea Of these the largest and most important is the B1- 
Nile, known in the upper part of its c o r n  as the Abai. 

The geological formation here, rre in general over the Eastern S u b ,  mdb 
of an& gneiss, varied by track of lava and b d t  Embedded among these 
mountains, a t  an elevation of about 5800 feet above the seq lies the beautiful Lake 
Tsanq covering an area of about 1200 square miles, from the south end of which 
flows the Abai or Blue Nile, the diecharge of which Mr. Dupuie found to be, on 
January 31, 1903, about 1600 cubic feet per m n d .  A marked feature of the 
Blue h'ile and the other rivers of Abyeeinis is the deeply eroded chaunel through 
which, by the most devious courses, they come out a t  Isst on to the plains of the 
Sudan. The gorge of the Titta, for instance, is 3400 feet high. 

For mme 500 miles of its course from Lake Tsana the Blue Nile Bowe through 
hilly country. From Roeeires onward to Khartom, s distance of nearly 400 mil- 
it flows through wide-stretching plains covered with low scrub jungle until the 
approach to Wad Medani, the most important town on the Blue Xile, with a popu- 
lation of some 20,000, the capital of the Senn&r province. Here we get into 
abundant d h u m  or millet cultivation. When the population has been replaced 
which wsll exterminated in the Mahdi war, and when a m a b l e  sum hae h e n  
spent on irrigation works, the country between the two bmchea of the Kile should 
be one rich field of fertility, not inferior to the Nile valley of Egypt. Froin Khar- 
tum northwards the Nile valley is now so well known that it may be only bridy 
noticed here. 
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One fact is dwelt on by Captain Lyona In the great tourkt sesson of Cairo, 
the opinion is often expreesed that the climate in changing, snd whereas rain was 
.formerly unknown in Egypt, i t  is now a yearly occurrence; and this is put down 
by mme to the Suez canal, by eome to the extension of irrigation since the English 
occupation. Reference to the Memoirs of the learned st& brought to Egypt by 
Napoleon at  the end of the eighteenth century, ~hows  that as the climate was 
then m it is now. "But a t  leaet," nays the tourist, "no rain falls in Upper Egypt." 
And when he looks out from the hotel verandah at Aswan and eeee the clouds 
pouring forth their supply, he is convinced that this must be a very exceptional 
year. Captain Lyom, talking of the Nile valley from Aswan to Cairo, remarks, 
"A few rainstorms occur every winter, but they are usually very local in their 
effect On the eastern nide the much larger area and the steeper slopes, together 
with the greater frequency of rain near the Red eea hills, make the winter rainfall 
s more important factor. In about every second year one or other of the larger 
d i r  comk down in flood, mmetimes m suddenly as to carry away cameh and 
sheep which may be grazing in the valleys, and pours a large volume of water into 
the Nile. . . . These reah [or rain floods] are lesa rare than is usually supposed, 
and the dry arid appearance of the deaert, together with the rarenesa of rain; cause 
the effect of such s G m  as do occur to be underestimated." 

Captain Lyons may be congratulated on having brought out a very important 
addition to Nile literature. In  a country until lably m very little known as 
the Sudan, i t  is quite wonderful how many valuable observations and statistice he 
has managed to collect together. This book must, in every way, rank very highly 
as a scientific geographical tregtiae. Everywhere he employs the metric and 
decimal system of notation, and in Appendix I. he gives, for the slrke of the 
Imlearnai, conversion tables, m they cannot complain. But why does he not give 
UE a table for converting aquare kilometres into square miles? and why will he not 
leave us our familiar ~ahrenhei t  thermometer. Wherein is the Centigrade to be 
prefemd ? 

Tbe National Printing Department of Cairo deserves credit for turning out m 
good a work, probably the beet they have ever done; but they might have given 
ue a thicker &er than thin wretched sheet of paper, and they should remember 
that the English synonym for a weir hae not got the lotter rr in i t  (we p. 133). 

C. C. S. If, : 
LIB-. 

lLiberia.' By 8i Harry Johnston, 0.ar.a.. eto. With an Appendix an the Flors of 
LiLmria, by Dr. Otto Stupf. 2 volr London : Hobbineon & Co. 1906. Prias 4%. net. 

Liberia, says Sir Harry Johnston, by reason of ite fauna and flora, is a peculiar 
country almost rising to the dignity of a distinct sub-district of the West African 
rob-region. Nevertheless, Liberia is of intereat chiefly by reason of the racial, social, 
and political problems there on trial. This fact the author recognizes by placing the 
history of the republic in the forefront of his narrative. Tho story of the endeavour 
to evolve a self-governing civilized negro state is clearly set forth. Into the con- 
trovemy as to what linen of development the Liberinns ought to pursue if they are 
to maintain a permanent place among the nations of the world we do not propose to 
enter, beyond ntating our general agreement with Sir Harry Johnston that the ideal 
which they now cherisb, namely, that of an Anglo-Saxon culture of the early nine 
teenth-century type, is not that suited for an African people. But the author, in his 
zeal and the plenitude of hi knowledge, has done n~ore than give the history of 
Liberia ; he hss devoted five or six chapters to the ofbtold tale of Hanno's Yeriplus ; 
to accounta of the voyages and trafficking of the Nonens, Portuguese, English, 
and Dutch along the @rain Coast; and to a & d o f  the slave trade and piracy 



pmotined in that and neighbouring regiona Muoh of lhie hm no special connection 
with Liberia, but the author juetifiee himeelf by identifying the refemma made in the 
old chronicles to plsces now within the limits of the republic, thereby contributing a 
valuable page to the elucidation of historical geography. 

Aprt from ita hietorical matter, the ecope of the book will be beet erhibited by 
indicating in the author'e order the contents of the two handsome volumeu In  the 
preface Sir Harry acknowledgee his indebtednese for much of his information to a 
number of ecientista and others, eapecinlly to Dr. Otto Stapf, of the Botanical Gardam, 
Kew, who hae contributed the appendix on the flora of the country (Sir Harry heq 
however, considerable and m t  pereonal knowledge of Liberia, and appeue to have 
made a special study of ita native mca and economic condition). After the pmfrros 
comes an snslytical bibliography, which the student will hnd very d u L  A 
generous tribute is paid to the valuable work of Dr. Biittikofer, eepecially in the sub. 
kt of biology. Next we have an  introductory chapter in which the topography of 
Liberia is broadly outlined, and thin is followed by another, called " Ancient Hiitory," 
largely devoted to speculative ethnography. Thus early the author diioaea hir 
admiration for the Mandingom, a virile raca profeesing Ielam, and among the ariato- 
crate of West Africa. From thia point we are taken through the history of the 
country, the first volume concluding with chaptern on commerce, geography, cli- 
md rainfall, geology and mine& One of the facta demonstrated in that the hum- 
planted American negroea and muhbtoa are almost an much aliw in the land of 
their anoeetore ae --the white intruders, and are subject to the esme climatic d b  
abilities 

With regard to the geogmphy of Liberi  Sir Harry Johnston has little to add to 
eristing knowledge an the mult of hie own journeys, but be ably mmmmbm all 
that ia known of the country. We get a vivid picture of a land of primed foreat 
--the denneat foreat ragion in Africa-hilly generally, a d  mountainous in prta; 
rhort, rapid, and usually unnavigable rivere; pentilential lagoom; a harbourlem 
mast, with one bold cliff rbing over 1000 feet sheer from the water; n q n i h n t l y  
coloured flowers, b i i  and bate;  a land of heavy rain and humid hat. In its 
outlinea at least it does not W e r  greatly from other West African countrim 

The firat prices quoted in the chapter on commerce are theae : The vdw of 
wivea varies in dilhrent diatricte, but an .average may be struck-viz. 6 inwa 
kettles, 16 kege of powder, and 5 piem of cloth. The value of a slaveboy b 16 
kega of powder, and of a alave-girl10 kegs of powder or 100 sticks of dt." How- 
ever, all the commerce of Liberia ie not of thia type. The staple ex- are d e o ,  
rubber, palm oil, palm kernels, and pisesrva The extraordinary wealth of rubber- 
producing treee, lienan, and ahrube indicah that with proper management, and the 
provisiodof better meam of communication, the rubber indnetry might become an 
important murce of wealth to the community. There ars only slight indicatiom of 
the existence of minerale of commercial value, though the sand of some of the rivers 
is auriferow. 

The w n d  volume opemi with an sccount of the Liberian flora, followed by Dr. 
StapPs appendix already mentioned. Then come four chapten devoted to fauna ; 
three chspters on anthropology-historical (there ie here some repetition of informs- 
tion given in voL I), physical, and eocial. The neareat approach to an indigenom 
race are the Kru and Kpwesi people, and concerning these tribes much illuminating 
information is forthcoming. Chaptere on folklore, languagen, and vocabMm end 
the volume, save firr the index, which, so far as we have h t e d  it, is eatiefactory. 

Much of the value of this book, a monument of induetry and insight, lies in i b  
illuetratione and map. Sir Harry Johneton has a reputation sri an amateur utbt, 
and twenty-eight of his painting8 are reproduced in wlour ; those of birds and beasta 
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are specially good. There are twenty-four bobnical drawinge by Mias Matilda Smith, 
and over four hundred other illnstrationa Them help materially to the understand- 
ing of the text. Of the m a p  two are reproduced from the Jomrd; 0 t h ~ ~ ~  - 
useful sketch-map, showing rainfall, foregt region, political bounduie~, etc. There 
are, kiden,  Iwo contoured maps, drawn by Mr. J. W. A d h n ,  on the d of 
1 : 1,000,000-one of Weetern Liberia, the other of Eastern Liberia. 

F. & C. 
AMERICA. 

TRI  VOLCANO^ OF C O ~ Y B I A .  
' Die Vnlhmberge von Colombia.' I By Alphcmr BtlibeL (Edited and - p l e a  b 

Theodor Wolf.) D d e n  : 1906. 

By the death of Stiibel in November, 1M, the science of vnlmnolog~ l d  one 
of its greatest mastem. After spending a great put of his lira in the active in- 
vestigation of the volcanoes of Central and South America in the field, he had re tumd 
to Qermany, and i t  wan expected that a aeries of monographs giving the rernlts of 
his work would ultimately appear. The pmsex~t volume ia a companion to his well- 
known book on the volcanoen of Ecuador, and ia written in the =me dm and 
graphic language, but, unlike the pmious work, is accompied by an excellent 
series of panoramic views of the principil mountains described. The book is concluded 
by a sketch of the operation of the volcanic toma, an elaboration of the authdd 
theoretical viem on this subject which have already &ved mu& attention fmm 
geologisb. J. 5. F. 

MATHEMATICAL AND PHYSICAL QEOORAPHY. 
( ~ E O Y O R P R O L ~ ~ Y .  

The Face of the Earth.' By Prof. E. Bnesa Authorired Engliah T d t i o n  by 
Herth. B. C. 8olhq under the direation of Prof. W. J. Wlu Vol. S. Oxford: 
Clarendon Press. 1906. 

The second volume of Mim Soll111)'~ tmslation of Prof. Sueaose great work 
fully beam out the promise of the firet. It is in every seaw an e x d e n t  version, 
presenting in clear and most readable English the intricate and often difficult matter 
of the original. The Qerman edition is followed very closely, even though in aome 
reapecta it would not be hard to introduce improvements. Thuq for example, no 
one would complain i f  an index, however brief, had been added to the work; and 
agsin, whiie mme of the illustrrtions have been ndapted to the une of English rsden 
(e.g. Fig. 29), there are othere in which the German nomenclatum still s t m d a  I t  
warns unusual to find, in a book for the use of English students, a map of Scotlaod 
with wch t e r n  M Hebriden Inseln, and Nord Canal (Fig 10). 

T h b  volume b devoted to the hietory of the oceans, and contains much of the 
mwt brilliant speculation antminted with its anthor'e nama It h~ excited great 
cmtrov8my, and has evoked much criticism, not entirely favourable. An a maatex- 
piem of the literature of phyoical geognph J and geology i t  hu long dnco taken itr 
pkes among the h i c a  of ncienca The simplicity of the main canceptiope in thi 
part of the work makes it  on the whole most suitable for the general reader, tho* 
it in by no means eray reading. The enormous  ma^ of detail on the geologid 
ntrnctura and hitory of the Earth's crust which ib peges contain are apt to fatigus 
the mind and b overpower our mnse of pr0portion;but the author-never &JIJ. 
H e  bring each chapter to a cloae with a masterly generalization, summing up in a 
few brief puasmphe the reuulta of our geological knowledge of half a continent. 

In order to eatablhh the differenoaa which exist between the Atlantic and the 
h i f i c  ocan, the geological hietory of much of the adjawnt continenb has to bs 
unfolded. A oomprison is drawn between the structure of xorthern Europe a d  of 
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North America, in which it  is shown how many fatures theae ancient landn hare in 
common, and the very perfect balance between the two midides of the A h t i c  ir 
gradually demonstrated. Incidentally the history of the older mountain china of 
the world is sketched, as a sort of appedix to the story of the A l p  and o h  
mountains already described in the fimt volume. It ie shown how the Atmt ic  h 
an ocean bounded mostly by broken fragmenk of continental mamma. The long and 
intricate story of the Mediterranean muet also be told in ordm to explain many 
exceptional featum of the Atlantio shore& The Pacific, on the other hand, is 
surrounded everywhere by foldecl rangee which on the whole run parallel b the strand, 
and are,accompanied in a more or lags regular feehion by the volcanoes which cm- 
etitute the great Pacific zone of fire. 

We then p ~ e s  to consider another questionof the highest importance,with which 
the name of S u m  will always be eeeociated. The ridging np of the Earth's w& 
by the formation of mountain cham han hitherto been one of hie principal themea , 
The question he now a h  is this : Can we recognize another type of earth-movement 
by which the land is slowly upheaved or submerged over great arean without marked 
folding? The rsieed beaches, m well known to all geographerg have long been held 
to prove that such changes have gone on extensively in comparatively recent tima. 
But after a review of all the evidence, which amazes the reader by the inti& 
knowledge shown of the goologicd literature of all wuntrieq the conclueion is 
onived at  that there in no good proof that tbe land has experienced elevation a d  
depression of this nature. The explanation hinted at  is that the changes have been 
in  the level of the eea But the argument ia destructive rather than conrtructive. 

Whatever verdict posterity may bring in on thisquestion, the eurpwaing inter& 
of this volume cannot be gaineaid. Every chapter ie full of geographical specula- 
tiow which fire the student's imagination. The importance of the book muat bs 
measured rather by the influence it  has exertd on geological thought than by the 1 
rigidity of ita demonstrations and the ultimate triumph of its teaching. Thm who 
know it well in its German and French editions will welcome the appearance of m 
good an English translation, while those who never read i t  before may bo con- 
gratulated on having it  prepared for their uee in so acceptable a form. 

J. S. F. 
BEBXML 

*InshPmentcnkunde fflr Forschangs-Beisende! Unter Mitwirkung ron Ingeuim 
C. Beidol bearbeitet von W. Miller. Hanover : Jiieoka 1906. 

Among the numeroue works that have been publishel during the h t  few 
y e m  on scienti6c observations for travellers and the necessary outfit, that entitled 
'Instrumeutenkunde fiir Forschungs-Reisende,' by Profs. C. Seidel and W. Wile?, 
ought cxtainly to be clawed with the most useful and practical. At the firat 
i t  has somewhat the appearance of an ordinary catalogue of instruments by different 
makere, but it  is in reality far more than thin, for although it  gives lists and ih- 
trations of theodolites, sextants, barometers, photographic apparatus, inatrumenb 
for marine su~eying ,  for magnetic observations, and indeed the neceemry outfit fa 
almost every conceivable branch of scientific investigation that an explorer 
undertake, with particulars as to price and weight, yet it is in no wine confined to a 
bare list, hut contains valuable information as to principles of construction, vrrietp 
of form, and many other mbjecta that cannot fail to make the work of considerable 
value and practical importance. One important subject dealt with in the customc 
tariffs for scientific instruments in different countries, a list of which is given, fol- 
h w d  by useful information concorning frcquency and dates of departure of stam- 
ahips by which i~istru~uentti 11ioy bo seut from Hamburg to $1 pa* of the \vurld. 



be might perhapa be expected, this is eseentially e German work, and by far 
the greater number of the 6rma of instrument makm are Qerman. Still, this is 
not entirely the ~88% and oince makera in other countries am included, i t  La sur- 
prising thet the list is not more complete in this respect. For instance, nearly 
all tho more important makere in this country are omitted from the general list, 
although the namee of wme incidentally appear in the li& of scientific outfit of the 
Japanese government surveying ships. Again, ae to instruments, there are some 
important omiasiom, such ae the Lloyd-Creak magnetic instrument, from the list 
of instruments for magnetic observations. No reference is made to the planetablg 
of which many forms exist, and which instrument is admitted by the beat authoritiee 
to be specially suitable for rapidly filling in topographical features between fixed 
points on a survey. Amongst the apparatue for photographic surveying, it  is sur- 
prking that the Bridgee-Lee photo-theodolite, certainly one of the beet, is omitted. 

' Anleitnng rn rhsenwhaftliohen Beobachtungen auf B e ' i . '  Heraumgegeben von 
Prof. Dr. G. von Neumayer. 2 vole. Third edition. m o v e r :  1906. 
l'& (td I), 25m., (d. a), 2hn. 

If the geopphical explorer of the present day fails to bring back valuable- 
scientific resulta of hi travels, or is a t  a loea to know how to preeerve his health 
in the region he may viait, or what instruments he should take with him, it  can 
hardly be due to the fact that no instructions have been published for hie 
guidance ; for apart from worka dealing with special subjects, of which aeveral have 
lately appeared, almmt simultaneously with the new edition of this Society's ' Hinte 
to Travellers,' a third edition of Dr. G. von Neumayer's 'Anleitung zu wiasen- 
achaftlichen hbachtungen auf Reisen' has been published. Although both of 
these works are intended to furnish guidance for the intending travellers on ecientifio 
matters, the latter, since it  now coneists of two octavo volumes, each containing 
over eight hundred is perhapa more fitted for previous careful perusal than 
to furnish practical hints in the field. Still, to many the bulk may not be a seriou 
difficulty, and on important expeditions, the traveller acquainted with German 
would doobtlese consider that the valuable information the 'Anleitung' contains 
far more t h m  compenaatss for its weight and size. 

The work is certainly most exhaustive and complete, and no l a  than thirty- 
two profeasom and experts have contributed articles on the particular branch of 
scientific inquiry which they have epecially made their own. To give merely a 
brief notice of each of them would be impossible in these pages, and if any f d t  
can be found it  is that too much has been attempted for the purpose in view, and 
that the average traveller would have profited more if lees had been given and the 
matter had been more condensed. 

That the latest dimveries and reeulta of the most recent inveetigations have 
been taken advantage of may be seen from a glance of such articles an that by 
M. S. Finsterwalder on "Photography as an Aid to Land survey in^;" Dr. G. von 
Neumayer and Dr. J. Edler's on " Magnetic Observations on Land ; " the im- 
portant notss on "Magnetic Observations on Board Ship," by Dr. Friedrich Bidling- 
maier; the article by Dr. W. Kippen on the " Use of Kites in Meteorolo$cal 
Observations;" and mmy others. A special interest attaches iteelf to the article 
on geology, inasmuch an i t  was the last work of the kind undertaken by its illus- 
trioun author, the late Baron F. von Richthofen. 

Very properly, the opening section of the work, written by Herr P. Vogel, is 
devoted to fixing positions by aetronomid observations ; but considering the im- 
portance of thie subject, a d  the amvunt of detailed iuformatiun w~taiueri i mllny 
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of the others, this section is hardly so complete 9s might have been expected. In 
addition to bare statements of formuls, it  would have been an advantage to the 
ordinary explorer if more fully worked out examplea of the mmpubtions had 
been given, and if mattere such aa tele,gaphic determination of longitude, and 
longitude by occultations of stars, had reoeived more adequate attentiun. The 
sstronomical section is followed by one on rout4wrveying and triangulatim by 
Herr P. Vopl; end here again some important matters, such M planetable sur- 
veying, and the more exact methods of computation of geodetic distances, have 
hardly received the attention they deserve. Still, both of these articlea are good 
so far an they go, and thoee on nautical surveying end phobgraphic surveying give 
valuable additional information on these mattera 

In conclusion, Dr. von Neumayer may be congratulated on the publication of 
the third edition of this most ueeful work, and the amount of labour and pains- 
W i g  care which ite venerable editor muat have devoted to its supervision in 
decidedly remarkable, when it is remembered that he hee now reached hie eightieth 
ye''=. 

THE MONTHLY RECORD. 
lVPOPI 

The Peopling of 8witsorlmd.-An article by M. Pierre Clerget. in the 
Bulbtin of the Belgian Geographical 8ociety (1906, No. 2) on. the peopling 
of Switterland, giveg a clear and detailed account of the relation between the gm- 
gmphy of that land and ita population. To its mountainous and therefore retired 
character, Switzerland owes ite pnrservation of the Romanah language; to its central 
poeition, the fact of its having been peopled from prehistoric timea All the 
epochr betwen the ages of atone and of iron have been brought to light, and 
that not only in the lake dwelling of Geneva, Bienne, Ztirich, and Conmbucq 
but also in the region of the mnrcee of the Aar, Kander, Lutschine, M n q  
and Simme. Switzerland f a  naturally into the regiona of the Alp, occupying 
691 per cent. of the total surface, the Jura 11.4 per cent, and the interm- 

29-6 per cent. Theae three rcgionr have &ch a d ibct ive  density and 
character of population determined by ite special geography. Ita general elevrsim, 
however, wigm to Switzerland the maring of cnttle as ita principal oocupalion. 
The vine is cultivated in Valais. In'the Alpine valleys fruit trees, cersrls, etc, p, 
while indurtries, such aa the w o r k  of marble, granite, and slate, exist. Thm ie, 
moreover, abundant reserve of water-power, a factor of vaat capacity, but ita 
exploitation lies in the future. The characteristic employment, however, of Switzer- 
land is cattle-&ng. That fact carries with it a wide dispersion of the population. 
The great longitudinal valleys are more populated tban the much more narrow and 
abrupt lataral onen. The highest inhabited villages are in the G r h  More than 
half the people of that canton live well, above 8000 f&t, two-fifths of them above 
3800 feet. The great valleys bear on their dopes terraces due to glacier action. 
Where the terra088 are well marked we find great administrative communq often 
compoeed of many different m t r e s  The phyaical factor mmo to crata politid 
solidarity. Where, on the other hand, the terra- is abnent, quite small group 
constitute independent bodies. Everywhere alike, too, the sunny side k much 
more populated than the ahady, and the dwellera in the former look down m-tha 
in the latter. Included in tbe intereating article is an account of nomadiem, oom- 
munism, "wn~~rbge~,"  etc., all of geographical significance. A plate ahowe the 
migrations to and fro of the dwellers of Chandolin, between tho Rbone valley a d  
the Alps from January to December. 
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Popd8tion @f TO- in th@ Middle A p - T h e  population of the 
Isding (tm t o m s  in the Middle Ages is a question which h ~ a  long been the 
suuqjsct of inquiry. Thanks to mme lucky finds d e  in ancient town archives, i t  
is now possible to state, aceonling to official enumerations of the fifteenth ce~~tucy, 
the figures of population of a number of such communities, in part with complete 
authenticity (an in the case of Niirnberg), in psrt with r high degree of probability. 
The fullowing is a list of such towns :- 

T o m ~  leu of mmmerath. PqmLtIon. 
Stnrbrvg . . . . . . . . . . . . . . . . a .  1473-77 ... 26,198' 
NUrnberg . . . . . . . . . . . . . . . . . .  1449 ... 25*982 t 
LUbeok . . . . . . . . . . . . . . .  end of 14th oentnry !'&SO0 

. . . . . . . . . . . . . . .  u end of 15th oentnry 23,678 
Ulm . . . . . . . . . . . . . . . . . .  1427 ... 40,000 
An geburg... . . . . . . . . . . . . . . .  1475 ... 18,300 
betook . . . . . . . . . . . . . . . . . .  1410 ... 14,000 
ZUriich . . . . . . . . . . . . . . . . . .  1410 ... 10,570 

... Frankfurt-on-Main . . . . . . . . . . . .  1440 9000 

... B o d  . . . . . . . . . . . . . . . . . .  1471-75 9000 

... Eger . . . . . . . . . . . . . . . . . .  1 6  73.40 
Freihrg in Uechtlmd (Switzerland) . . . . . .  1 4 4 7  . 5800 

. . . . . .  ... SB 1444 5500: 
Mains . . . . . . . . . . . . . . .  end of 15th century 5761 

... Niudlingen . . . . . . . . . . . . . . .  14M 5S5 

... Heidelbeag . . . . . . . . . . . . . . .  1439 5200 

... Freiberg in Saxony . . . . . . . . . . . .  1474 5000 

... Ueberlingen . . . . . . . . . . . . . . .  1444 4800 

... Jheden . . . . . . . . . . . . . . . . . .  1477 4228 

... But&ch . . . . . . . . . . . . . . . . . .  1421 2235 

... Meissen . . . . . . . . . . . . . . . . . .  1481 'WOO 

On the above data the distingui~hed Auntrian etatintician, His Excellence von Insmn- 
Sternegg, makee the following rrmarks in the Stathtiarl MontlUy (May, 1908): 
" Thin goodly roll of twenty to~vnn suffices to reduce to their proper measure the repre- 
sentations, mostly extravagnnt, of an earlier time respecting the wealth of population 
of German towne in the Middle Ages. On thin list are included towns, such as 
Litbeck and Augsburg, belonging beyond dispute, politidly and economically, to 
the most ixuportant and influential of their tima It can only be regretted that pre- 
cisely for the two m a t  important communities of the old German Empire, Cologne 
and Vienna, no available aources have been diecovered for the determination of their 
population. Were the bgurea of population for these cities ascertained, they would 
furnish the high-water mark of city population for Middle Europe in that period. 
They would, however, further supply evidence that a population which nowadays 
neeme hardly adequato for a modem second-rate town, was yet in thoee times a 
&tor of great power, not only on account of the generally low standard of popula- 
tion in the empire and it8 temtoriee, but also by reaaon of the exceedingly strong 
tide of rich civic life pulsating in these autonomous cummuni~iea." 

A N L  

Buth-moremanta and aivw Roilha in Psllinmlu India.-h the 
Rccordr of the Qdogiad Sunny of India, vol. 88, part 1, Mr. E. Vredenburg callr 
attention to the marked devintion from the normal diipIayed by the profilea 
uf m v e d  of the rivers of the M i a n  peninsula, notably the Narbada, and 

-- - 

Excluding people in t m i t ,  20,722. t Excluding people in transit, 20,165. 
3 Not wanting pcwple in tmunit. 
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the e o n c l ~ o n a  to be drawn mepecthg movements of the rorf.cs in  rscmt 
geological times. The subject in of intenat from the fact that the phcmommon 
feema to be not merely a Loal one, but to belong to  a wries of r i m u l w  
movemenb which have bemi of txxdemble importan- in determining ths 
ing configurntion of large parb of the Earth's enrfrrca The upper part of tba 
Na~hd.  hein k occupied by an immenm dsposit of Plsistomm .11nvinm, rich m 
rrmmmsliau fossilr, which boring has sho& fill a &-baain of gr& depth. 
On emerging fmm the alluvial plain, near Handin, the profile of the river beoome 
mddenly steeper, and from thii point to the scu ia almost a straight line instead of 
predentkig the curve charrrctarirfic of most river-aurnea with their gradndly d e c w  
ing fall. The general straightnesn of courue lrlso pointa to the agency of reant 
mrface changed. Somewhat eimilar featurea are ohternable in the cum of other 
rivere, such as the Tapti, with its tributary the Puma, and the upper Godaveri, dl 
of which traverse planes of old alluvium, on lraving which their gradient becoma 
markedly steeper. It has been sought to rceonnt for thin by su* an uplift of 
the weatern side of the peninsuk relatively to the d m ,  but Mr. Vredenburg 
points out that the moult in the caw of the Cfockveri would nectssPrily be the 
rev- of that in the cnee of the westward-flowing streuns. A mom atidactory 
explanation would be forthcoming on the mppositi~nof an extensive though shallow 
warping of the surface along oertain definite lines. A single anticlinal ridge, running 
weat of the western end of the Narbada and Puma pldns, with a ahike slightly 
e a t  of north, would alm cut the upper Godaveri a t  the lower end of its plain of 
ancient alluvium, and so account for the accumulation of all three deposits, while a 
psrellel ridge would account for the plain of Khandeeh. Similar exceptional features 
in the profile of the Bhine are also largely due to Pleistocene crust-movementn, w h i  
many features of northern topography, cg. the Swim and North American lakes, have 
been aecribed to similar and contemporaneous agencies. In the latter camen glacial 
conditions played their part, but the simultPneous occurrence of Earth-movemenb 
in a country where glaciation, a t  the time, is out of the question, atrengthena the 
iderr that the ice had little more influence than to preserve the effects of such deforma- 
tion. Such a widespread warping of the surface in Pleistocene timsa would be a 
remarkable fact, but further data from rugions intervening between India and 
Europe are needed. Mr. Vredenburg suggcste the p d b i i i t y  that the prseent isoh- 
tion of most of the drainage of Persia and neighbouring countries may be in part the 
result of similar movemenk 
Dr. Tafeh Journey in Earth-Weat Chba-A further letter from thii 

traveller (Journal, S'f, 302), printed in the Z e i t a c w  of the Berlin Geographical 
Society (1906, No. 5), cont.inuee the m u n t  of hie interesting reeearches down to 
February 25 last, a t  which date he was at  Hsi-ning, in the Knku-nor region. 
The previous letter had left the traveller a t  Kwei-hwa-cheng, near the north-eastern 
angle of the course of the Hwang-ho. Grent scarcity was prevailing in this dietrict, 
and the traveller wmmente on the abaence of entarpriae on the part of tha 
maudarinq who, by inaugurating a system of irrigation, might make of the 
neighbouring Hwmng-ho valley a veritable gnuuuy. Kwei-hwa-cheng is well k n ~ m  
aa a centre of the woo1 trade between China, Mongolia, and Northern Tibet, ar~d the 
traveller gives some interesting details as to the method of transport, and so forth. 
Fmm this place he travelled to Bautu, on the Hwang-ho, making a circuit through 
the mountain range to the north, the In-&an of the Iuape, though the only name 
current in the country is Da-tsing-shan, as i t  ia correctly given by BockbilL It  
consists mainly of steeply incliicd Arcbeean formatione, and fo~nis s vcry n!ggcd 
well-like escarpment with en undulating steppe beyond. In this region the Chinew 
are pressing back (or uimilating) the Mongols, but their agricultural operati011s 



THE MONTHLY RECORD. 399 

are limited by want of rain, which falls regularly only in the hills. From Bsutu 
(which h~ nearly the same importance ss Kwei-hwecheng) the t~aveller c d  
the Hwmg-ho valley, the muthern part of which in a uselem steppe, and wended 
to the moderately elevated Ordm country. Here too the Monguls are beiiq 
rapidly diiplaced by Chinese, who now form more than half the population. The 
flrst part of the Ordoa country consisted of horizontal strata rich in silicates, aand 
being hardly anywhere seen. The grrreey plain wan covered with vast herds of 
sheep and camels belonging to the Mongols under the Ordos chief Wang. Further 
muth nand hecame more and more plentiful, fuming great barchanea and blocking 
many of the original valleys. At length hills appeared to the muth, and the towers 
and battlements of the Great Wall appeared. I t  is here compoaed entirely of blocks 
of loee~, which here maker ite appearance. The wall in threatened by the advrrncing 
srnde from the north, as well PB by the lorn itaelf, and the city d Yu-lii is like- 
nise half buried in nand No traveller had previoudy made his way to this place 
in foreign dre%e, and Dr. Tafel WM subjected to much annoyance. South of this 
he c r o w d  a low range formed by a gigantic wall of lot- over 1600 feet thick, and 
reeming to represent the Lu-kwa-ling of the mapa. Beyond Anbien he left the 
main road to Ning-hi  in order to touch the northern spurn of the Liu-pan-ehm. 
The formations here showed traces of much diiocation and prmure, and the 
structure was di5cult to make ont. Dr. Tafel endeavoured to follow the Hwang- 
ho from Chung-wei to Lan-chau, but found that i t  peed through a wild gorge, 
impmaable by foot-paesengers, having here to break through the extreme easterly 
spurs of the Nan-ahan. The population was erceedingly scanty, and from what he 
MW, Dr. Tafel is inclined to put the whole population of Kansu at far less than h~ 
been supposed-some two or three millions only. From Lau-chau he made his 
way to the country north of Kuku-nor, but hie caravan was attacked by Tibetans 
and forced to beat a retreat. He hoped, however, after renewing his equipment, to 
carry out his intended journey through north+as:ern Tibet. 

a t  of C h e m  Vol081~.-The Tcduhrift of the Boyal Netherlands 
Qeographical Society for March last givea a proriaional notice of an ascent, made on 
December 24 and 25,1905, of the gigantic volcano of Cherimai, in J a v a  Previous 
a w ~ n t a  were those of van Blume (1825), Junghuhn (1837), and van HoEvell(lM4). 
This l ~ t  ascent war made by Hwr J. A. Deknatel and five other mountaineers 
from Linger Jati, east by north of the summit. Starting at  7.30 a.m., the expedition 
climbed on hornback ti11 9. Beyond the top of Qedeh, their path ran without a 
break through dense primmval foreet. Then, rising into the zone of European vege- 
tation, they experienced groat difficulty in breathing, the heart's beating being felt 
up to the throat on making a ten minutee' climb. At 3 p.m. they were within 1000 
f a t  of the pinnacle. After a further climb of thrce~uarters of an hour, four of them 
reached the rim of the crater at 6.46. The cavity, with its continuous rumble and 
dpnurous  steam, made an unspeakable impression. A11 around, however, was 
dense fog. Descending to their hut within 1000 feet from the top, where they 
pssed a cold night with the thermometer a t  47O, they started again next morning 
a t  4, and reached the top at  5. At 6.30, under the rieing sun and a cloudless sky, 
they had a view extending from far beyond Pekalong to Krawang, with the sea in 
front, m d  in the distance the peaks of all the volcanoes of mid. J a v a  Starting at  
7.30, four of them made the circuit of the crater in two hours. 

The Beme E.lemcrhen (Jil010).-The derivation and meaning of the word 
Halemahem b discussed in the T i j d d V t  of the Royal Netherlauds Geographical 

k e t y ,  vol. 98, No. 2. In an earlier number of the Fame journal, the word was 
mpreaented ss Tidorese, and as signifying "Mother of the land," relatively to which 
Tidore was ieland, child of the land." A letter from P. A. Oudemsns in the 
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journal quotea a prsrge from F. S. A. de Clercq, dating th.t the name m e w  
support or foundation of the land, and ahodd properly run HaUmahh  HdC, 
howe~~er, t Tidorene, conmpondinpl to the Tenratan " Kaha," though nobody t h i i  
of wying UKaha-ma-hem" In Tidorme pure and simple+ the nune would be 
wEa16jord," and nobody an explain the barhmun combination of the two 
k n , g  Following a peculiity of the whole of the Indian archipelago, the 
~ t i v e s  mnatantl y specrl of H.lmrhen, 4-U p a t  land " ; but the people of Ternrb 
apply the half Ternrt.n and half Tidonme Ealemahera,w and the people of Tidom 
the word H.lejonh," to the largeat of the Molncas proper. Herr Orsdemsm 
further citer an authoritative pamage, showing that, m r d i o g  to Oviedo, the nuns 
H.lrmheira properly applies only to a pmrinca l'he island of Jilolo wan by the 
inland people called bliora." Them is a to this letter by J. A. F. Scht 
in the name journal. 

m a A .  
Ths h n t  of the Buwmmri Peak#.-Full details as to the recent .eceot 

of the Buwenzori peaks by the Dnke of the AbrueGi and him companions us not yet 
forthcoming, but a letter from one of the latter, S i i o r  V. SeUa, ~mmunicated to 
the Timu by Mr. Douglas Freehfield, makes some addition to the vague. information 
previously available. Signor Bells says that the duke, accompanied by two 
Courmayeur gnides, climbed all the five highest peaks of the range, and took 
from tbem o ~ a t i o n s  with a mercurial barometer as well as a number of compass 
bearing& Captain Cqni carefolly measured a base-line ncar Bujongolo, in older 
to ascertain the exact distance of the summit of Kiyanja from the rock shelter 
Kichuchu, so that the resulting map of the snowy portion of the chain wil l  have a 
8rm b i n .  Signor Bella Plso made wveral ascents and ottained a number of phote 
graph and putoramas, including views in the forests and valleys of the Mubuku 
and Bujogo. The latter in said by him to be the largest tributary of the Mububo, EO 
that, as Mr. Freshfield pointa out, it aeeros to be of more importance than bas been 
ounpected. As regards the height of the highest peakc, all the infonnatim given is 
that they are several hundred feet higher than Kiyanja and to the north-& of it. 
It will be remembered that the beight obtained for Kiyanja by the British Musenm 
perty (Journal, July, 1906, p. 60) wan 16,379 feet, but this WM by aneroid and boiling- 
point thermometer only, and may be in ercese of the truth. In any cane there is no 
&aeon to suppose that the height of the culminating point will greatly differ from 
that given by L i d  Behrem, in the July number: to the higher of the two p k s  
identified by him with Btuhlmann's Kanyangungwe. A sketch-map sent by 
Bignor Bell. to Mr. Freshfield placee the various summits in poaitions closely 
approximating to thcae. of Lieut. Rehrenm, the highest summit of the ~t.li& 
traveller corresponding to Kmymgungne of Lieut. Behrena The position of 
Kiyanjg however, according to Sella, correeponds to that of the peak estimated by 
Behrena to have a height of 15,692 feet, and identi6ed by him with the Ngomwimbi 
of Stuhlmann. If this was really Kiyauja (of rhich Lieut. Behrens obtained, 
otherwise, no obwrvationn), it would help to explain the fact that Mr. Wollmtcm 
p l d  the higher peak0 seen by hi at some miles from Kiyanja, though in thin 
cane the direction given by him (due north) would not be quite intelligible. 

Bow Boute to Lake Chad.--Coneiderable activity is being displayed in the 
attempt to open up a new route to Lake Chad through the French Congo colonitw, 
by way of the upper Sangha and Logone rivers. In the July number of La 
Q&pphic porticularn are given of an expedition which KM carried out in the latter 
half of 1906 by Lieut. Lancrenon, of the French Colonial Artillery, while on hi way 
to take up a poet in the Chad territory. Acting under special instructions from M. 
(lentil, the Comminnay-General of the French Congo, Lieut. Lancrenon organized a 
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caravan a t  k t ,  on the M a m W  branch of the k g h q  with the object of explor 
iog the little-known country between that station add Lai, on the Logon& No 
similar expsditkm had been undertaken dnce Captain LueBer'e journey in 1901 (nee 
J o m d ,  d )O, p. 540). Though he covered a great deal of new ground, Captain 
Loefler m a  u~lable to entablish the desired connection between Carnot and h i ,  his 
mute on the northward journey trending erstwards to the Shari, while on the return 
journey, sfbr tmverolng the 'l'uburi marsh, he reached Carnot by a route which ran 
for the moet part a cons;dernble distance west of the Logone. The very hesvy 
mortality among the portera who engaged in this earlier expedition made it extremely 
difficult for Lieut. &cnmon to &&re natives to act as carriera A start waa 
f i d y  made from Cunot eu ly  in July, 1905. The expedition first made its way to 
Kund6, and then turned to the north-eret in the direction of the Logone. The 
region t m v d  presented features of great omgraphical and h~drogrsphical intereat. 
Bsveral riven, confined within narrow and precipitous valleys, descend from the 
Adamawa highlands towilrds the Logone and the Shari ; and uf one stream, the N'gu, 
the course wru, found to be broken by a cataract between 800 and 400 feet in height. 
The Logone was &ruck not far from a mountain mass named Bumbabal, which 
dominates a wide expanee of country. Some of the tribw encountered had not even 
heard of a white G o ,  and the early stagen of the expedition were p e d u l  in 
characbr, but in the Lake country the attitude of the nativea became decidedly 
h d l a  Lai ran reached on September 4, after a journey from Kund6 of nearly 
400 milee through unknown country. Circumstances made it necemary for Lieut. 
b c r e n o n  to mompeny the expedition on its return journey. On thin -ion the 
country between Bumbrhal and Carnot wse traversed by a new mute which did nut 
touch at  Kund6; and when Lieut. h c r e n o n  again turned north to reach his post in 
the Chad territory, he sought out a third mute between Carnot and Bumbabal, 
following in part the course puraued by Captain LoeBer. What promines to be a 
still more importaut expedition hae been deepatched to the French Congo by the 
Paris Geographical Society, under the leadership of Commandant Lenfant, with the 
object of developing communications between the Sangha and the Logone basins. 
Efforts will alm be made to secure reliable data about the economic resources of the 
country, and to extend French authority among the tribes. The upper Sangha 
Concession Company bee contributed largely to the funds, which, according to the 
.D+&he Cobniale, amount to £7400. Including the leader, the European staff of 
the expedition will number no fewer than nine members. As might be expected, 
Commandant Lenfant, who left F m c e  for Brazzaville on August 25, will devote 
special attention to the navigability of the waterways he in to explore. On the way 
to Carnot some time ie to be spent in exploring the forest region around Nola, where 
the M u n M  and the Kad& flow together to form the Sangha Beyond Carnot the 
plane of the expedition will largely be determined by circumstances. Somewhat 
different in character is another expedition, which has been organized by the Parie 
Geographical Society with the assistance of the Pesteur Imtitute, for the study 
mainly cf the diitribution and characteristice of the alerping sickncee in the French 
Congo, particularly in the upper Ubangi region. A sun] of £8000 hae been sub- 
scribed for the purposes of the mission, at the h d  of which will be Surgeon-Major 
Martin, who has had experience of tropical diseaia both in Indo-China and in West 
Africs The mieeion is due to start from France this month (October), and will, i t  
L expected, be abeent about a year and a half. 

8% Thomb -&-A paper by M. Aug. Chevalier, in La ffdographw 
(VOL 18, No. 4), given a fresh and graphic picture of the Island of S b  Thorn4 in its 
phyeical, historical, and more especially economic aspects, an a reeult of a sojourn 
of mme weeks in 1906. Its popolation, .38,000, is distributed hetween the city, 
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7 villnges, and over 200 plantatioxu. There are 2500 Europeans; over 11,OoD 
negmes converted to Catholicism; 2000 Angolan fiderfolk, the demcadants of 
200 slnves stmnded on the cast in 1640; and 20,000 imported labourere, moltly 
from Angola. By nature a wild c h m  of mountainq intersected by ravinee opporing 
the moat stubborn resistance to cultivation, the island has, practically since 1810, 
t h a n h  to prodigious and ingenious industry, h converted into a vast tropid 
garden of exuberant fertility. Its mpernbnndant w a ~ r a a q  toq are now being 
utilized as water-power and for irrigation. Half the island is now under cnltivrtion ; 
a quarter in the centre, occupied with fomt, in still capable of phtat ion ; w h i  the 
other quarterAmarsh, dnnen, and kr ren  almost i n a c d b l e  peaka-ii economically 
useleaa. The clime% is mild and humid, with wet snd dry m n s ,  but the tempem- 
ture hardly varies all the year round. Yet three climatic regions are distioguinh- 
able : (1) the north and north-eant, comparatively dry ; (2) the mouth and s o u t h - d *  
much more humid; (3) the region of high  altitude^ The cultuna, again, are 
divisible into altitudinal mnea: that of the oil palm exhnds from sea-level up to 
800 feet; cscao is grown chiefly between 620 and 1300 feet; sugar-cane a t  low 
altitudes; cofea ambiaz from 2300 to 4000 feet. The t r o  great products are 
oacao and coffee. In  1906 the cacao production of SHo Thomd and Principe (23,187 
tone) much exceeded that of Ecuador. (18,268 tons), and still more that of Trinidad 
(18,968 tons); and in a few yearn the two inlands should double their preeent pro- 
duction. Other cultures are quinquins, introduced in 1864 ; bananan; apd Europepn 
vegetables, which thrive from 3300 to 4500 feet. In an ascent of the peak, the 
height of which M. Chevalier placea at  6640 feet, he gathered ten species of plants 
nowhere exinting spve on the BanLs of the mountain. 

Tide-levela and Datum-planea on the Psoiflo C o r d  of Canads.-The 
Canadian survey of tidea and currents has lately been extended, under the able 
direction of Dr. W. Bell Dawson, to th6 coaets of British Colunlbia, m d  an account 
of the work M) far accomplished has been given in a supplement to the annual 
report of the Department of Marine and Fisheries (Ottawa, 1906). An irnprhnt  
piece of work, which had to be undertaken in an early stage of the sumey, nae the 
determination of a plane of referenca for the height of the tide in the variouq barbours, 
and ita correlation with previously employed datum-planea The value of reliabli 
levels is obvious from the point of view of harbour 8nd other public works, .e well 
ss for marine purpolres, while from a geographical standroint they are of unusual 
interest in this particular region on account of the rapid alteration in the relative 
height of land and sea which seems to be tsliing placa at the p m t  time. The 
fixing of a eatiefacto ry h i s  for the tide-levels war the more important on pccount 
of the uncertainty provailing in regard to the datum-planes of important s u m p ,  
or the absence of means of codntion, owing to loss of records. The obvim 
plane of reference to be adoptod in connection with tidal oheervations is mean m- 
level, and the unusual character of the tides on the Pacific coast rendera it im- 
portant to adopt the best method of obtaining ite value. The leading feature in 
the Pacific tide is a pronounced diurnal inequality in time and beight, according 
with the declination of the moon, but subject alao to an annual variation with the 
change in the declination of the sun. In the enclosed waters the tide curre baa 
quite an anomalous appearance, the sea often standing for a long time near high- 
water level, with a sharp and short drop once in the dny. The spring and n a p  
tides are thus reduced to a secondary fentum. Under thew circumstnnces them is 
a notable difference between the half-tide level and the true value of mpyl m- 
level, and the determination of the latter requires the hourly ordinates to be taken 
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throughout the year by a registering gauge. By carrying out this work it is 
hoped that a h i s  has been eecured by which aome approximation to the rate of rim 
of the  land now in progreae am be attained. ~ u c h  pains hae also been taken to 
correlate the various datum-pl.nes which have been employed a t  Victoria and 
Equimault, one most fortunah result beiog the e~tablinhmemt of the lost Public 
Worh h u m  (and others depending on it), with the help of a record of which 
the present engineering sta!P were unaware. 

The Polu C o n f e r ~ ~ ~ d e  at Bruaae-Representatives of mme of the prin- 
cipal countries and bodiee intereeted in polar research met at Brussels early in 
September, under the presidency of M. Beernaert, Minister of State, to diacnss the 
proposal for an "International Commission fur the Study of the Polar Regions," 
put forward last year by Belgian repreeenbtives at  the Economic Congrew at  Munn. 
After considerable discussion, a acheme put fonvard by Dr. Charcot was adoptad 
on September 10, with mme modifications, by a committee mainly cornpod of 
explorere, and on the following day wan accepted by the Congra  in plenary 
session. The c~mmiasin will be constituted by the inclusion of two effective and 
two extra membera of each country that has taken prt  in polar exploration, with 
rnrrngernenta for the addition of repreeenbtivea of countries that miy a t  any time 
be organizing new expeditiona Corresponding members may also be nominakd 
from the ranks of explorere or othera who have carried out scientific research in 
regard to the Polar regions. The membera are to hold ofice for six years, half of 
the number retiring a t  the end of three yeare, but being eligible for re-election. 
They are to elect a president, a vice-preeident, and two secreteriea. This scheme 
ia the rsault of a compromise between the views of thoee who desired the com- 
mission to be composed entirely of polar explorere, and those who wishcd to give 
it a more comprehensive character, both as regards ita composition and metllods of 
action. It was undemtood, however, that ita scope might be widened in future. 
At present, at  1-4 it will not organize expeditions on ita own account, its main 
objecta being define13 as the mtabliahment of closer relations between polar explorere, 
end the co-ordination of methods of obeervacion. Especial etrese &an laid b n  the 
second of these objects, and it  was urged that all oceanographical work ehould 
conform to the methods adopted by the International Amxiation for the Study of 
the Sea 
The Wellmen dinhip Expedition.-Nem received d Hammerfest from 

Mr. Wellman at the end of Auguet was to the eKect that, owing to faults in the 
mechanical equipment of his airship, the voyage northward had been postponed 
until next year, a possibility which he had kept in view from the firat. The prepera- 
tions in Spitsbergen had p r o g r d  satinfactorily, but the car would been&ly 
rebuilt in Paria during the coming winter. 

The Voyage of the " Ojoa."--Captain Amundsen has telegraphed to King 
Hukon an~ouncing the safe arrival of the Qjao at Cape h'ome in h k a ,  the north- 
west psaeage having thus been completely accomplished by him. King E ~ k o n  
h.e signified his s~mt to the naming of the c m t  charted by the expedition a h r  
himwlf and Queen Maud. 

m. millelren'r -tion.-We have received news from Mr. Mikkeleen 
bringing the account of hie doings down to August 18. He appears to have en- 
countered unusnd dilficulties a t  the outset of his undertakiig, and was rpprehemive 
of being unable to keep to his programme as regards this year's winter quartera 
On the way to Bering strait he had touched, among other placer, a t  Bt. Lawrence 
isllmnd, where half the reqni~ed number of dugs-fice, big auilrale--nrre rbtakcd. 
A gale, accemfanied by fog, made it  impossible, howmer, to reach the Sibe~kn - 
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conat, and a coum was shaped for Port Cltuence, but adverw wind and current kept 
the ship drifting to and fro for three d a p  amid considerable danger. The port was 
reached at  last, but the leader's plans wenr thrown out of gear by the serious illnesa 
of Mr. Detlevsen, necessitating his being mot. back, aud .by the desertion of two of 
bk men. A start waa again made on July 22, but the eeason proved quite an 
abnormal one-wind and current coming persistently from the north, and making 
it impossible to make any good progress, owing to the closenese of the ice to the 
coast. Down to August 18 none of the whalers frozen in last year had made their 
appemnce, and Mr. Miielsen'u was only the B B ~ O G ~  v-1, and the firet d i g  
vessel thnt had made its way as far as Point Barrow, gales and fog continually 
hindering an advance. At  the time of writing there wereindications of a southerly 
wind, and Mr. Mikkeleen hoped that this would make i t  poseible to proceed eaPt 
ward paat the pint.  He intended to push as far as possible during the month of 
navigation remaining, and to do as good work as poeeible wherever i t  might be 
necessary to $p into winter quartere. Next summer he hopes to carry out the 
original plan, spending two more years in the Arctic, should the additional funds 
(some a20) thus made neceaeary be forthcoming. A further communication may 
be expected from the explorer after the winter q h s  have been reached. 

Iae end ita Mowmento in Bean Bay.-A m y  thorough stud? of the move 
ments of the ica in the region of Baffin bay, as a m u l t  of currents and weather 
influences, forms part 7 of the Vcriffentlichunqen of the a h t i t u t  f i r  M e e d u n d o '  
and the Chgraphical Institute of Berlin University. Its author ie Dr. Ludwig 
Mecking, wbo, after a general discussion of the relative influence of cnrrents and 

I wind on drift-ioe, deals in full detail with the effects of both agencies in the a m  in 
quenlion. From theoretic considerations, supported also by actual instrmcea, he 
&ncludea that while pack-ice is influenced io-its movements by soy wind that ia 
blowing at  the time, and while icebergs are of course moved by the wind when 
currente are practically absent, the wind has but a minor dect in the cpse of bergs 
where definite currents exiat. In  tracing in detail the effeata of currents in the 
M n  bey area, the writer has naturally to examine minutely the whole &gim of 
the circulation, and this section is p r h a k  the m& important &t of the m i a i r ,  u 
some of the conclueions arrived a t  differ from thone of previous writera like Pcttenmon. 
I n  particnlar, he holds that the -Ued " North w&q" m t h  of the entrance to 
Smith sound, which is remarkable from ita comparative freedom from ice, even in 
winter, is really Atlantic water, which entern Davis strait ae sn under-cumt, and 
comes to the surfnce in the far north. Othere hnve considered it to by derived from 
the relatively warm, northward-flowing, West Greenland current; but bssides 
adducing evidence to show that the Davis undercurrent is maintained for a long 
dishnoe-through BafEn bay, Dr. Hecking contends that, aa there mems little donbt 
that a movement of cold water takes place southward in the vicinity of Cape York, 
i t  would be impossible for the warmer water of the West Greenland current to 
make ita way acrotur this to the position of the North water. Another important 
point is that of the existence m d  source of the " middlo-ice current," running south- 
wards from Melville bay, which -Dr. Hecking considers to receive an impdm from 
three, more primary, currents (including the Davk under-current), beaides thnt 
which resulta from the melting of ice in the bay. In summarizing the general 
ayetern of circulation, he show that all the various components combine to feed 
the great Labrador current, which maintains its unity until outaide the limits of the 
area dealt with. The question of the effects of weather conditions in more com- 

* plicated, and must be referral to briefly only. Besides causing minor va&tiona in 
the conditions of ice-drift, weather plays an important part in determining the 
amount of ice present from year to year in the wa off Newfoundland. Dr. Hecking 
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pints out that it ie neceesery to deal e e p t e l y  with the --ice and glacier-ice. He 
fin& that the amount of the former pariadirectly with the steepness of the punme- 
gradient, during the months November to January, between South @redand and 
the mouth of the St. Lawrence. l'he amount of glacier-ice depends on more 
complex causeq the weather of the preceding nun- eiercising, however, a pre 
dominant influence. In conclusion, the writer pointa out the need of mearch to 
elncidate (1) the quertion of periodic variations in the amount of ice; (2) the 
relation between y m  of abundant ice in the Iceland and Newfoundland watera 
respectively. 

MA-TIW OEOOBhPEY. 
Determination of --The methoda by which the super6cial arean of con- 

tinentn,countrisa, ielanda, and aeas were obtained by geographers in early times, and 
the history of their subeequent development, form a aubject that muat always be of 
intersst and importace, and it is striking that oompratively little has been written 
on the subject True, brief accounts M, to be foond in the writinep of Humboldt, 
Vivien de St. Martin, Gelcich, and otberq but these are far from complete, or deal 
with the subject from a p i r l  poinb of view. Thb want hae now to a great extent 
heen supplied by two important papets by Dr. W. Schmiedeberg, of Leer, which 
have appeared in Nos. 3 and 4 of the 2XtachnfZ der Cfcrdlmhafi fiir Erdkundc au 
Berlin for the present year, under the title " Zur Geechichte der Cfeographisohen 
Flihenmessung bis zur Erfindung den Planimeteran The subject in dealt with 
under the three following seotions: (i.) From the time of the anciente to the middle 
of the seventeenth century ; (ii.) From the middle of the mventesnth to the middle 
of the e i g h w t h  century ; (iii.) From the middle of the eightaenth to the middle of 
the nineteenth centnry. Although the fimt section contains wful information 
am to the wlieet approximate methode of obtaining superficial areas, it is with the 
hot two that Dr. Schmiedeberg principally d d n ,  and concerning which he hao 
evidently made a special study. In the forty-two pagw which he devotes to these 
latter he gives a moat useful account of the various methods by which &imatiom 
and maurements of arean were made, with some of the reeulte obtained, making 
referenca to many authorities from whom he quota. The third owtion is exception- 
ally co~nplete considering the comperatively few pngw at  the author's dispoea1, and 
commencec. with the date of the publication of Biiaching'a ' Neue Erdbeachreibung,' 
in 1764, trscea the himtory of the subject down to the year 1860, giving a h  a short 
m u n t  of the invention of the planimeter, and finishing with s theoretical din- 
cussion of the more exact methods and wmputaliom for obtaining memuremenb 
of large areas and ~oneq taking compression and the figure of the Earth into con- 
sideration. The history and development of the various methods and devices for 
obtaining uuperficial arean cormponds pretty much with the history of geogmphical 
discovery, and in the earlieat times the results were naturally extremely rough and 
approximate, uot only on account of the methoda themselves being at fault, but 
owing to the erroneoue conoeptions of the land forms and dimensions of the Earth. 
As geographical knowledge increased, the demand arose for more exact meamre- 
mate,  and with thew demenda the methods of obtaining them were forthwming. 

e x m u ,  
Vamtion bum rt the Oxford Bahool of Osokrphy.-The t b M  

biennial Vacation Course in Geography was held this year from T u d a y ,  August 7, 
to Friday, August 24. There were sixty-five studente, more than double the 
number of 1904. Eleven students came with granta from the Weat Riding County 
Council, and one with a grant from the Qlamo-gm County Council. Each morning 
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lecturcn were given a t  nine and at tsn in the lecture-mom of the University Mumum, 
which was kindly lent by the Museum Delegates. This permitted the ptepuation 
of the lecture-room and map-mom a t  the School of Osogrcrphy for the prrrctial 
work which occapied the rent of the morning. To avoid overcrowding, the etadents 
were divided into three sections, two of which took practical work indoom, whib 
the third carried out exercises in mapmaking in the field. The work at  the School 
of Geography was carried out by the Reader in Ckgraphy and Mr. J. F. U d e d ,  
of Goldsmiths' College, with the a t s h u c e  of Miwer N. E. MacMuan d L. 
Jowitt, Prof. (3. W. Hoke, of Miami University, Ohio, aod Meesrn. E. F. Elton 
and H. 0. Beckit. The field mapping wan under the direction of Messra B. 
Sirewright and B. V. Darbiihire. The course wra opened by Mr. H. J. Mackinder, 
who discussed the matter and method of geography, and in illustration d y x e d  
the geographical conditions, physical and political, of the emtern end of the 
Wealdan area The other lectures were as follows : four lectuna on the Orowth 
of Geographical Ideea, by Mr. C. R. Beaeley ; four on Qrwce and Ania Minor, by 
Mr. J. L. Myres; two on Palestine, by Mr. J. F. Unstead. Eleven lectures were 
devoted to different aapecb of the g e m p h y  of the Britimh Isles: t h m  by the 
Bev. E. C. Spicer on %a physical features; three on the climate, vegetation and 
economic natural regions, by Mr. Herbertson; two by Mr. A. M. Bell ou the 
character and origin of the British flora; two on Medimval Historical Geography, 
by Mr. P. M. Roxby ; and one by M h  MacMunn on the Historical Qeograpby of 
a County, illustrated by Essox and Cumberland. Five lecturea dealt with World 
Geography: four by Mr. Herbertuon, and one, on the distribution. of wheat, by 
Mr. Unstead. One of the most intereating fasturen of the couree due to the 
presence of three distinguished American profeaeore, who were good enough to 
lecture on dserent aspects of the geography of the United Staten. Prof. Emory B. 
Johnson, of the University of Pennaylvaniq gave two lectures on the Geogr~phy 
of American Transportation. In hie l u t  lecture he diecuaaed the probable effecta 
on trade routea of the opening of the Panama canal. Prof. Spencer Trotter, of 
Swarthmore College, Phiielphia, lectured twice on the Biological Regiom of North 
America. Prof. Q. W. Hoke, Miami University, Ohio, gave three lectures on the 
80cd Geography of the Southern Al~palachiis and their Border. On thm 
evenings there were animated discussions on (a) methods of teaching geography 
in seoondary schools (introduced by Miea Cooper, Tutor to Women Students 
of Education at  Oxford); (b) appliances (introduced by Mr. M. W. K&34 
Reader in Education) ; and (c) on syllabuses. Several excumiona were arranged to 
places of geographical interest. Mr. Spicer conducted the atudenb to Shotover; 
fo the Chiltern eecarpment; and to Siuodun hilla. Mr. Herbertaon was leader 
in expeditions to the Evenlode valley and to the Cotewold escarpment. Mr. 
Myrea showed the students Oxford itself, and the more important exhibita in the 
Ashmolean and Pitt Rivers Museum. 

OBITUARY. 
The Bev. George Qronfell. 

WE r e p t  to record the death, which occurred on July 1 at  h k o ,  Weat Afria, 
sa the result of blackwater fever, of the Rev. Q. Orenfell, the well-known pioneer 
missionary on the Congo, to whom, perhaps, more than to any one man besides, ae 
owed our knowledge of the ramifications of the great interior luvial system in 
tho yeam folluwing i b  61xt rcvclrtiun to tho world by SStunlsy. 



Mr. (3renfell WM born a t  Mount bay near Penzance in 1849, and educated at  
King Edward*s School, Birmingham. Intended for -a busineae cuser, he eoon 
decided to give up hi pronpecta in this direction and devote himself to miseionary 
work, being mnt out to the Kamerun in 1878, under the anapices of the Baptist 
Minnionary Society. This region was then more of a tmn incognita than any 
other pa* of the ~ f r i c a n  c o ~ t s ,  and during his four yearn' residence in it, he wan 
able to collect much information on the country and its people which wan new to 
those at  home, and which he made generally available in a paps  published in the 
R(3.5. Proceeding8 in October, 1882. Four yearn before this he had been trans- 
ferred to the Congo, then attracting univerasl attention from the efforts of the 
International Association to open up the unknown interior. He eoon proved him- 
self fully capable of making the most of the opportunities for pioneer work thus 
presented. In August, 1882, he, in company with his colleague, Mr. Bentley, 
founded the station at  Manyanga on the lower river, and noon puehed on towards the 
interior, where his miiety, with commendable foresight and enterprise, had decided 
to plsce a steamer on the vast navigable system of the upper Congo. The work of 
transporting this steamer, the well-known Petam, through the region of the cataracts, 
was succennfully mmpliahed by July, 1884, when, i n  company with his colleague, 
Mr. J. T. Comkr (who had also b r e d  his labours at  the Kamerun), Orenfell 
started on a preliminary trip up the great river. During a five weeks* voyage, the 
first great tributary above the falls (now known to be identical with the Kasai) was 
recended to a point above the junction of the Kwango. Soon afterwards a more 
extended voyage was mnde, the most important result of which wee the discovery 
(accidental in the first instance) of the great northern tributary, the Ubangi. Thin 
WM ascended during the return voyage a8 far as 4' 30' N., the great probability of 
the identity of this river with the Welle of Schwainfurth being thus demonstrated. 
The important southern tributary, the Lomami, had alw been ascended for a con- 
siderable distance, as far 8s lo 50' s., and the mouths of other tributaries examined. 

These geographical labours weq not allowed to interfere with Qrenfell'e primary 
work an a missionary, to which he devoted himself with unflagging zeal to the laat. 
But he realized the importance, for his own work no less than that of other Euro- 
peans on the great river, of ob th ing  aa clear a knowledge as possible of his field 
of operations He therefore continued to take every possible opportunity of adding 
to our knowledge of the great river system, and during further voyages in the 
Psrrcs and the companion vessel, the BoodwiU, he WM able to throw additional 
light on the muraea of other important tributaries, especially the Kesai, which he 
ascended as far aa its junction with the Lulua. The preliminary resulta of thew 
surveys were given to our k ~ e t y  in 1886. In 1887 he ascended the Kwango to 
the Kikunji falls and made a large ncale survey. His survey of the perplexing 
course of the main river, with ita infinity of interiacing channels, wan continued as 
opportunity offered, tho result being a large-scale chart baaed on something like 
203,003 crawbearing+ 1600 sextant and theodolite obnervations for latitude, and 
1200 for time and longitude. A reduction in ten sections wan. eventually published 
in the Joumd in November, 1902. 

Mr. Grenfell bad from his boyhood taken a keen interest in gzography, and t h i  
natural bent no doubt had a good deal to do with the precise direction taken by his 
lifework. He joined the Society in 1882, and watched with appreciation ita efforts 
to improve the etatun of the subject in the schools of this country. In  1887 he was 
the recipient of the Patron's Medal, given in recognition of his important services 
tu geography during hi long residence in West Africa. 



CORRESPONDENCE. 
The Phdoisa  Periplrv of Afriar 

As Mr. E. J. Webb group me with thoee who appeal to the " Phcenician legend * 
of the circumnavigation of Africa in support of their view regarding the great 
antiquity of the R h o d h  monuments, I should like to nay that I do not rely at dl 
on the IltPtsment of Herodotau, which I none the leae hold to be no "legend," W . 
the truthful r d  of an historical event. In this I am supported by such weighty 
namea an H. Wagner (" Phenicische Schi5er umfuhren . . . den g~nzen  Erdtheil, 
begiinstigt durch die MeeresStriimnngen an der Kiiate von Afrika," 'Lehrbuch,' 
Book 6, p 190), E. Reclue (" the first voyage of circumnavigation, mentioned by 
Heroddus" (vol. 10, p 27 of my English edition)), Dr. J. 8. Keltie (" them is w 
difficulty in crediting the #toryn ('Partition of Africa,' p 8)), and many othen, 
to whom Mr. Webb will scarcely venture to apply hi aimtic remark about 
"ignorance of elementary rstronomy." I, no doubt, refer to the subject (ffqm- 
phial Journal, vol. 37, p. 338), but that is only to refute Mr. MacIver'a prdoxial 
statement that the ancienta had no knowledge of the Awtral regiona The story b 
also mentioned in my 'Gold of Ophir)) p94, but only in a way, and no 
argument in built upon it. 

Mr. Webb auks, if Herodotua is to be believed about the Phmnician cinamumviga- 
tion, "why does no one believe him when he goes on to speak of a Carthagininn 
one?" The reply is that this ie just what Herodotus does not do. He nowhere 
mentiona a Carthaginian " Periplua," not even that of Hanno, which may have got .a 
far .a the Bay of B i i o a  What he doen mention, immediately after the Phaenicinn 
story, is that of the ill-starred Satasp (Book 4, par. 43), which was sent, not by the 
Whaginians, but by Xerxea, whi i m d e d  or cmcified ( b r r o h d r a c e )  the nnm* 
oeseful prince on his return to court. Why Pogidoniua is introduced I fail to am. 
No doubt he tried to dinoralit Herodotus ; but w he did Erntoethenee too, and, in his 
attempt to correct that great mathematician's calculation of the circumference of the 
Earth, made a lamentable blunder which retarded the progress of g q p h i d  
atudiea for many generations. 

A. H. KEARL 

Mr. Webb oeema somewhat to miss the point of those who regard the atatmat 
that the sun was on the right hand during the euppoaed circumnaviption aa fending 
to confirm ite truth. Surely the natural conclusion to be drawn from i t  is not a, 
much that the nun wan north at  now, w that it wan, during the patm put of tbe 
day, on the right of the geneid couroe sailed. This d d  onlyhe the cur, if the 
navigators reached a part of the conat with a decided kend to the west, which, of 
courw, would not be pceeible unless they at  lerrst approached the sonthem extremity 
of the continent. The statement would also seem to point (for d that Mr. Webb 
~ y s  to the contrary) to a poaition well within the southern beminphere, for n o w h  
north of the equator at leaet would the sun's general position (i.e for any con* 
able port of the day or year) to the right of an east-bweat w u m  be m marked M 
to call for special comment. There is no need to suppow that the atatam& 
' sbrtled the world" It merely proved unacceptable -to Herodotun, who 
hardly remarkable for acuteness of perception, and whose whole attitude in the 
matter wns obviously influenced by preconceived ideas. 

EDWARD H B A W W ~  



1WOPL. 

-. C. Bd. 149 (1906) : 666-668. A m .  
Bur la tsotoniqus de la sane d ' 1 d  et de lo zone dn Stronn. Note de Emile 
kknd.  

m- Brnnhu. 
Lea Belationr .ctnellm entm la Frma, s t  la Suha et lo Qwstion d e ~  mica 
d'& on Rim lon. Pu  Jan Brnnher. (Extrait de la Bmw hnoriqw 
I-&, &T&S 1BOB.) Bmxellw : Oi3oe de ls Revoe. 8i.e 9, x q, pp. 56. 
lycrp, Ph, od Diagramm. PrarcRbd by tho Reacs I ~ I O I S Q W  Infenationale. 
Notiad in the April number (nL W ,  p. 403). 

A n d m  C. Bd. 149 (1906) : 662-663. OhsvrJier. 
S u  lea glncim pleimtootmer dam lea vdI4ea dsAudorre. Note de Maroel Chediq. 

Dtt~m~k-TIdw. P.u~M~. 
Die dCnirohen Wnmen+dsme~ungen nnd eini Berdtate d e m l h  mit Bezug 
r f  dr Eilrfluan dn Wmdw uf die H a s  dtm C-ratanden. Vpn A. P s d r n .  
(M %itahriff Liann-Band, p y  97-110.) Brammhwclg : F. Vieweg 
md=. 81a 12 x 8. Map and i lnddionr.  

PMW. U. Rd, 148 (1906) : 600-803. ahgmnd. 
Une abaPne volccmiique mi&e mr le bord d e n t a l  de Is Limpgne. Note de 
P. Qlangennd. Wdth Bkdah-map. 

hmeo-Buaar Alpor. C. Rd. 148 (1908) : 605408. rutel. 
8x11 le  grand osfion dn Verdon (B.rer-Alp), MU llge et m formation. Note de 
E. A. M. 

h . O t C O ~ t r .  J00bilL 
Coors d'Mnogmphie fond6 A Ruin par BAS. le Prinm Albert de Monm. 
(Denxi&me Ann&) Conmd6rations mu 1. Fanne dm &tee de France. La 
ripartition dea animanx danr res rapport# aveo Is nature den rimgem. Lea e h  
rocherum. Plu L. Joubin. (Bull. Mu& ~ ~ p h ~  ds Mona~~, NO. 71 
( lggS) ,  pp. 26.) W U  M a p  and UurLratioRI. 

No. I T . - k o e s ~ ,  1906.1 2 r 

GEOGRAPHICAL LITERATURE OF THE HONTH. 
Addirionr lo Us Libroly. 

By EDWABD -WOOD, M.A., R.G.S. 

The following o~~ d n o u ~  and the sdjectirer derived fran them are 
employed to indiaate the *rr~oe d .rtiolao from othw p u b l i m k  -M 
namaueinemhcusrritttminfnll:- 

A. = Academy, A d m b ,  Ahdede. 
Abh. = AbhdUungen. 
h = ~ A n u e l m , ~  
B. = Bulletin, B o U ~  Boletim. 
Od. = aoloniea 
OcmL=OarmPPema 
c . a = m ~ =  
E=EniLnnda 
(3. = Geogmphy, y p h i e ,  &qnlla 
&m.eQsrellroh. 
L = lnrtihte, -a- 
J. IS = =J= 
Jb. = Jahrbmh. 
k. IL k. = bim11ah d kbiglioh. 
X. = MiWnngen. 

w. = 
Idem. (M6m.) = YLemoh, Id6moim. 
Met. m6t.) = Meteorologiod, eto. 
P. = L g ' .  
B.=r&ynL 
Ber. ir.) = Bsrisw, Revue, Bivih. 
s.= tl.80cd6t6.selhb. L 
sa = s c i ~ r ) .  
Sikh = Sfhg'Wt. 
T. = 'rrumdlm* 
Ta. n TijdaduSt, TuUnft. . . 
V. = Versin 
Vsrh. = Verhandl- 
W. = Wimenmhstk, and oomponndr. 
Z. = Zeifiohritt. 
zap = Zapiaki. 

A ~ o f t h r w ? k a k t L L I l r t r l l l k n n t i v a ~ i a t h r U J ~ . "  
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1900 zugleioh Deutaohea Ilfehrologiecha Jshrbuah f8r 1900. . . . Von V. 
Kremaer. (VdffmUieAmgc~ K. Prcurr. Hldsadog. Idftutr. 11900. Heft iii.) 
Berlin: A. Anher & Co., 1W. Size 13 x 10, pp. u i v .  and 128-272. Map a d  
lhdnpiws.  Prsrc~ted by Us K.P. Mebozo log*da  lulitu(r. 

Hollusd. B. K. Ned. Aard. asrodr. Aarbrdcln P (1906) : 561-568. Burn. 
De reonhim d.ling vsn den grondwatenpiegel op de Velure. Door J. van BMn. 

Xnuguy-Win&. x w f w .  
Ueber Berg- and Tdwinde in Ungarn. Von J. He foky. ( M M o g *  
*re,& Ham-Band, pp. 59-67.) Braunuohweig : F.%eweg nod S o h ,  1906. 
Hire 12 x 8. 

1tdy.-Pirdraont. 0. Rd. 149 (1908) : 809-811. h F d -  
Contribution P l'hietoire do ghynolinel pi6mont.ir. Note de b i l e  Argmd. 

Italy-Bomo-Eiutariocrl J. and P. Adatia 8. Bengal S (1906): 1-7. Vidflbb-. 
Bornaka, or the Cit of Rome, aa mentioned in the Anoient Peli m d  h k r i t  

opadhyiya Satin Ohandm Vidyibhlqana worka By h¶ahOmd - 
Itdy-Eioil j-Yad-rol0~~081. B.S.8.0. I r c l l i a ~  7 (1906) : 198-224. Criob. 
Le Maoalube di Girgenti in rapporto alla dirtriburio~~e geograflca degli Jtri 
vnlcani di fango. Del prof. dott. B. Crinb. With IUwlrut im.  

I rly-Vemhlu Nature 74 (1906) : 7. 
The Eruption of Veauviur. By Dr. H. Sjogren. 

41- 

o h  . J.S. Arb 64 (1906) : 401-409. -. 
The Fisheries of the North 8ea, aud the bearingo of reoent inveatigationr upon 
the problem of mpply. By Walter Garntang. 

XU-Xorthem COMW Lh&& Q. BlZLbr 88 (1906) : 25-82. B ib i rkkd.  
Von ArohmgeW zu EohiEzw Miindung der Petschom. Von A. SibiriakoE 

South-But Bll~ope. 00~8. 
Contribdone all' e t n o g d a  della Croazia e della Wi Belruione do1 Prof. 
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Quid0 Cora. (Wtb d a ~ l i  Atti del V. Oongreuo Cfeogdw IUano ,  tennto in 
Napoli d.13 a 11 Aprile, Volume P.) Naplea, 1905. Size 10) x 7, p p  16. Prs- 
wed by the Author. 

B.B.E.G. Madrid 48 0906) : 81-104. Abnlfeda. 
Denmi ' n de Eapefiq por Ibrahim Abalfedq tmdueida por D. Franoim Yo& 
con p E @  de D. Antonio BKqnes. 

a*. Lu O., B.B.G. Pad 18 0906): 335-327. Met .  
Lsr D+?!UQ dn Haut-hgon.  Par Lncien Briet 

a&. B. B.8.G. Hadrid 48 (1906) : 1(M-13% vwP= 
B e h m  y cantares geogrbilcua de Ee- Conferencis de D. Qabriel Maria 
vergerr 
On popular rayingo and rhymer relating to geographid featurea 

mh-A#hub. B.B.8.Q Madrid 46 (1904): 8164%. Ikl.. 
La Onenca del Nal6n en Astdaa.  Por B. Aniceto Bela. 

Spain-Uant.bri.n Xtr. Labronche. 
Paul Labronche. Lea Pica dBEurope. N o h  vieillea et neuves. Pan, 1906. 
0iae 8) x 54, pp. 16. P d e d  b tha A&. 

---lol(J. 0. Rd. 149 (1906) : 752-755. Dep6ret and Vid.1. 
Snr le b i n  o l igdne  de 1'Ebre et l'lhtoire tertiaire de 1'Espagna Note de C. 
Dep&et et L. Vidal. 

haden-llorrbotten-Shm-linen. d%T=. 
Marina orinnen i Kalix- och Tmedalarna Af Otto Sjiigren. (Meddelanden 
frln Upmala Univeraitete Mineralogiak-Qeologiaka htitntion, 29.) Stockholm, 
1906. Size 8) x 5). p p  14. Map and nlurtmlionr. 

Bdtmrhnd. QuortcrIy J. Gd. 8.88 (1906) : 165-194. hrwood. 
The T m  of the Canbn Ticino (Switzerland). By Prof. E. J. Cfaraood. With 
Map and mobr. 
Noticed in the Monthly Bemd (Angnet, p. 177). 

Wtmrknd-Bsilmyn. Qwrlionr Dipl. 81 (1906) : 522-535. Qirudin. 
Lea projefi Snireer. Voiw nouvelleo et racoouroi~~. Par P. Qirardin. With 
Map. 

firkey. Pelmnontn M. W (1906) : 37-38. Iaehirkoft and Pvmrr. 
Der Devna-See. Yorpbometriihe Bemerkungen von Prof. Dr. A. Imhirkoff, 
Dentsoh bearbeitat von Prof. Dr. 0. I h m e r .  With Map. 

United - 0 ~ .  0. Rd. 148 (1906) : 555-559. hUhdand1I.thiu.  
8w la Cute magne'tiqne dea Ilea Britanniqaerr. Par B. Baillaad et E. Yathiar. 

AQIL 

k t &  Anh. Pt&muu~m M. 68 (1906): 41-43. MederSehren. 
Nuhiohten Ton einer Beiae W. A. Obrntachewm im Qebiet den Tarbagtai 
(80mmer 1906). Von Dr. Y. Friederiohaen. [See Angut number, p. 180.1 

Oonhrl *%rim. B. A d c a n  Q.S.88 (1906) : 91-96. Huntington. 
The Border Belb of the Tarim Baain. By Ellaworth Hnntingdon. 

Chb4bology. J. T6w O.8.17 (1905) : 303515,475492. Ogawa. 
The Chmbrian Formation of North Ohina By Takudzi Ogwa. Wilh nlustra- 
ti-. [In Japuxm.1 

chinr--8.choul. xiaglmill. 
The Shanghai Booiety of Engineem and Amhitech 1905-1906. Enatern 
Breohwcin: ifi  Stmetnre and Communications. By Thw. W. Kingsmill. 
Shanghai, 1906. Size 4 X 4, pp. 24. 

Chi~-80ohnan. Le endro. 
Le F u W e e t  Chinoin. Denx h o n k  an Botchoncn. W i t  do Voyage, bud. 
ghgmphiqne, miale  et dconomique par le Dr. A. F. Legendre. Paris: Plon- 
Nourrit et Cie., 1905. Size 7) x 5, pp. xvi. and 546. Moppnd Illctslmtionr, P ~ w  
5 fr. Prswntsd b the PUMirkm. 
Dr. Legendrela travels were referred to in vol. %6, p. 211. 

2 * 2  



Chinere bph-Tlbrt.  P. Zodog. 8.1905, ii. (1908): !BOMW. mnbb. 
On a Golleotion of Manunab brought born by the Tibet Frontier Om ' ' 

By J. Iawb Bonhote. 
O h i n 6 ~  Empire-Tibet. Dunem. 

A Summer Bide tluwgb Weatern Tibet. By Jane E Dunmn. London : Smith, 
Elder & a, 1906. Bixe 9 x 6, pp. xviii and 3iB. Ma and ZUuJroNonr. 
Prias 14a nd. P-d  by Us P.bWar .  [To be re r i swJ]  

Tronoh b d o 4 h b .  La 0, BAG.  Pa& 18 (1906) : 822423. I.drdb. 
L. population de lSInd* Pu OL Y h l l e .  

India-Burnu. - 

Indh-IduqWgM. J.8. Art, M (1908) : 581-600. &iaraL 
The hguager of Indis and the Linguiatio Survey. By Dr. Q. A. Grimon. 

~ap.n-Tomon. [-.I 
Japan. Report on the Gold Yiaor of Formoa. (Diplomatio sad Conmlu 
Beporb, Mieoellanemm B e r i  No. 649.) London, 1906. B h  94 x 6, pp. 10. 
Prim Id. 

POM. J. T6ky6 0.8. 17 (1905) : 451457,550363. m-. 
Agrioulture rrnd Foremtry in Korea. By Kiyotahi Sugiyama. [In J a p e o ~ ]  

anoh.. 

Toeliohtingen o de rohetrluart van de afdeelingen WahaS en WeatSe~n op bet 
eiland (hY 800~ F. J. P. Saahm. With M a p  and IUudratIL 

H a h  y Arohipelago-Eumtrs. Baron. 
TI. E. Ned. Aard. Genoob. A t n d d a m  M (1906) : 564. 

Ova de geologhhe gestsldheid van Noord-Samstra Door J. van Baren. 
Hahy h l h ~ h - P i o n .  Ping and 68mbl.. 

J. and P. Arfatia 6. Bsnqd 1, f i l m  N& (1905) : pp. St&. 
Materiala for a Flora of the Malayan Peninnula, Noc 16.17, and 18. By Sir 
George King, x.o.I.s., eto., and J. Sykm Gamble, a.1.q eto. 

~ n n i a n  aenM ~ d a .  ~iwrlia imp. Buu. a.8.10 (1904) : 600408. klu~i. 
Short acumnt of the ohmnometrical expedition to the Southern r h o m  of Lake 
Balkhanhmd the Karatd and Ili River4 1903. By P. K Z d d .  [In Rnmbn.] 

Blud.n C o a l  Aria-Lab Balkbuh. 
Imsltio Imp. Burs. 0.8.40 (1902) : 584-599. 

~ r e h h r y  Beport on the exploration of Lake Balkhaah. By L. 8. Berg. [In 
B&.] With Map and IUwtrdionr. 

kkhab. J. ~ 6 5 6  a.s.17 (1905) : ~ a ~ s t ~ .  Oa- 
On the Renaming of gullfato. By T a h d r i  Ogawa. [In Japanem.] 

Bakhdh-Ebtorioal. J. T6b6 6.8.17 (1905) : 538549,638415. Yorhidr 
Karafuto (Eltaghalien) under Prince Mstsnmcre, 1688-1703. By T6gu Yahida [In 
Japenesal 

k k e  y - h b b .  Bfaekwood', Maq. 179 (1906) : 597-617. I?=--] 
A Journey to Sanaa. With Sketehaap. 
The journey wan made by Mr. Leland Buxton in company with a friend. 

I 

Ann. a. 16 (1906) : 152-165. B d . n d L 8 d x .  
LDCvolation du normrdieme en Alg6ria Par A. Bernard et N. IAOIOU. 

m-. poimar. 
&nrscgnsmsnk W., Mtb Aff iqw h n p h  (1906): 1743,96-110. 

La dgion dn Gnir-Zourfana. Par le Lieutenant Poirmear. With Mopr a d  
IUwdrationr. I 
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Q.p,--Ei#toria Ldbbrmddt. 
Preoim of the Amhim of the Cbpe of Uood Hop. L o t h  reoeived. 16961708. 
By E. 0. V. Leibbndt. (1896 : pp. 474); Letters dwpatahed, 16W1708. 
(1896; pp. 598) December, 1651-Afsy, 1662. Beibeeck'r J o d ,  eto., 3 pb. 

vi. end 858; ii.] 210; and [mrt iii.] 550 and a Yhe D ~ ~ E ~ O B  of d g m  van stel. (18g; p xxiv. : 
198: iIkrk.lllion.) Beaolntih van den Oomm8ndenr en W e n  van het Bod & 
Qoade Hoop, 1652-1682. (1898: pp. 188); Lettern and Doonmenb received, 
1649-1662. 2 pa& (1898-99; p p  part i.] iv. and 826; [put ii.] 51.) 
L e t h  hpmtohed from the Cape, 165 B 1668. 3 voh  (1900: pp. [voL 11 iv. 
and 422; [ml. S] 346; and [TOL 81 482: platsr) Journal, 1668-1670. (1901 : 
pp. 844.) The nmq 1671-1674. and 1616. (1902; pp. 3Ug.) Beqndm 
Memoride): 17161806. Vol. 1 A-E. (1905: p . vi. and 440.) Cape Tom. 

b s r x s .  ~ s l a * w r n - o j c a p & P ~  
cap, OolOD-BktorlsaL Thwl. 

Beoord. of the a p e  Oolony, from February, 1793, to April, 1831. Copied for the 
Cape Oovernmont, from the Pennroript Documents in the h b l i o  Beoord OiBoe. 
London, By George YcOIJl Theel, LLD. V o l ~  146 ,  and w1. S6.-Beghter 
of the h t e n b  of volr. 14 .  [Volr. 4 10,16,90. !N. XJ. and 86, index-volnmer] 
Printed for tbe Government of the Cape Colony, 1897-1905. Sire 9 x 6. x.pr, 
Pbu, a d  IRwbdba Prsrcnbd by Un Q m a u n ~ t  of Clap Colony. 

Qmtnrl ~ B u w a n r o r i .  BB.U. ItaZiam 7 (1906) : 354-365. ~~ 
n Ran& (Ruvenmri) lreoondo le eaploruioni (1904) del dott. J. J. David. 
Nota dd prof'. P. Bevelli. 
8ee noter in vol. 41 p. 848, voL I, p. 93. Dr. David's angular m-~llb 

plaaed the height of the three highert rummitr (known oolleotively to the mtirer, he 
up, M Enbra) between 17,700 and 18,000 feet. 

Oe&ml M o g y .  P. *..8., 1905, IL (1906): 309-910. Lam. 
Ndsr on the Qeographioal Dintribntion of the Okapi. By Dr. E. Limnberg. 

-&&I Afri68-9kdOgy. Nalws 74 (1906) : 88. - 
The Haunts of the Okapi. 
Qim inlormartion obtained by the Alexander-Qorlfng expedition (me ante, p. 181). 

b ~ @  h t ~ - W d k  M~MUHII& U. M (1906): 163-164 Lemaim. 
Snr lSUelq extrait dn journal de route de la midon dentiftqne Cbngo-Nil. Pu  
Oommt. Lemdre4 

ButAfxiu-Maad &im?. 
e Betrrrabtaogen fiber dm M d - V o l t  Von Alfred Kairer. 

Sb&%oht im H.d.1) a m  d m  Archiv far Ranen- und Glemellrlmfte 
b .$dug. 2. Heft. YLnAprU 1906.) Berlin. Size 10 x 7, pp. 

401-226. IUurkotionr. P-bd by Un AuLh~r. 
-ah h g o .  B- Cd, h i t 4  Ajriqw E).aspin (1906) : 77-89. -- 

tion du Conga F r q & ;  d- dn 11 fdvrier 1906 et dlrandon A 
k ' C h r E e 8  adp~&. 
CL wte in vol. s?, p. 406. 

?famh 8ud.n. A m  8.16 (1906): 177-180. -a 
La d g b n  du moyen Niger. Par le lientauit L. Ikeplagna. Wifh IUudm(Z0AI. 

&nun bath-Wmt A f r h  2. KdoniolpoZi(ik, eta, 8 (1908) : 125-128. Oeurrt. 
Ueber rationelle BewUmemng in D.-R-W.-Afrh. Saatduum oder Talapre? 
Von F a  aerert. 

~8merm. ~. gdonhw 17 (1908) : -241. oh*. 
Bedoht b Eanptrmmne Gllanning fiber mine Beire In den Nordbdrk. 

=ww-. - 
Qtn~vernemmt C M n h l  de lKadagemar et Wpendanoer Statirtiquer CXdrdeu 
[la Situation e la Colonie an 1- Jenvier 1M. Po Jation, A d d n b t m ~  
tim, L d t u m ,  $wage, bdmtxiq -mew. ~ e l n n  : L r imde  Adminim- 
htirq 1906. S h  14 x l0h pp. a62. Prsrsnkd by a* @ &butdl P a d .  

Momwo. Ann. U. 11 (1906): 135-151. h t U  
Contribution b la gColqie et h la gthgraphie phyriqne du Muw.  Par Louie 
aena. with IU-. 
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rooOseo-Atlm Yorpt.inr C. Bd. 149 (1906): 811-814. Batil. . - 
Contribution b la -phi9 phpiqne 'de 1'Atlu muomin. Note de Louim 
Qentil. I 

m w .  Duad8a. 
Northern Ni@ : Finit Report on the Bemlta of the Itlia-1 Burmy of Northern 
Nigeria, 1904-5. (No. I. of Series.) By Prof. Wyndham Dnmtm, Coloai.l 
Bepork, Miillaneom, No. 32,1906. Size 10 x 6, pp. 24. Pdm ljd 

nigak. Dnutm. 
Southern Nigeria Beportr on the Wiercrl S ~ e y  of Southern Nigeria for 
1- and 18044. By Prof. Wyndham Dnnrt.n, r . ~ a .  Colonid Boporb, 
MirceIlaneonr, No. 33,1906. S i i  10 x 6, pp. 34. Ptbs 2)d 

Xib Buin--Heteoro1ogy. Lropr 
Yiniiry of Finesoe. Survey Department, Egypt. The Baim of the Nile Buin 
in 1905. By Captain H. Q. Lyom Cairo, 1906. Sire 11 x 8, pp. 40. Maps 
and Diagram#. 

Portqpw Xut Afrior--Cotton md Pubbe?. - 
A Companhia de Mopmbiqu@, na Exporiw da Soaiedrde de Qeogm 
Lhbocr Memoria 6cem de Algodb e Bandm Lirboo: Typ. Ado pho de 
Mendoup, 1906. Sire 10) x I ) ,  pp. 130. Mpr a d  IUurkatioru. 

P"" 
P o ~ e  Went Amm-ka Thmk mmliar. 

La Q., B.8.0. Paria 18 (1906) : 257-274. 
Lyle de Ben-Thom6. Par A. C h e d e r .  With Map. 

Bbdds-aedetie B m q .  Ilhnr. 
Rhoderir Qeodetio Survey of South A f r i ~  Vol. 8. Report on the W t i c  
Survey of puC of Soothern Rhodesia. Exeonted by Ak. Alexnnder Shm. 
Qovenunent Surveyor, under the direotion of Sir David Qill, x . c ~ . ,  etc. Cape 
Town, 1905. S i i  13 x 8), pp. xiv. and 146. Plana. Pmmnfed by 8.111. A h  
nmrer, cup0 Town. 

oahua. La a., B.8.Q. Pa& lS (1906): 304408. OIubu. 
Exploration de M. R. Chndesu danr le Sahara WiU Plana. 
8ee node in the May number (p. 606). 

XOBTH -1Ok 
Canada. - 

Annual Report of the Departmellt of the Interior for 1903-1904. Ottawa, 1905. 
Size lox 6). I I I w h t w n a .  

O.lud.-Dbeovmy. J d k  and 0th- 
Acadienak Edited by David Boreell J d .  A Quuterly devoted to the Intawto 
of the Maritime Provinoee of Cunads. VoL 4. Nor. 3-4. July-Oabber, 1.904. 
Speoisl Champlain Number. Size 10 x 6). pp. 173-862. M a p  anff mwtmdmu. 
Prsrsntcd. 
A wrier of papers on ruhjeatr wnneoted with Chsmplain'r explorationr in %Am 

Canada, on the ocasmon of their tercentenary in 1904. 
Omds-lrew Bmndok.  B. Nat. Hiat. 8. New Bm-ok 6 (1906) : 3SB-405. Bailey. 

Bemarkr on the Hydrography of New Brnnrwick By J. W. Bailey. W a  &pa. 
Oanada-Hew Blpluwiok. B; Nat. Hirt. 8. hraw BruMcoiak 6 (1906): 409-474. Buq. 

N o h  on the Nature1 Hirtory and Phymogmphy of New Brnnnwiak, Nos. 89-100. 
By W. F. Cfanong. With Map  and Illmatration 

Ctan8da-auebes. Admn J. of &. 91 (1906) : 196-2(M. W i i  
On the glao'ition of Orford and Button Monntsinq Quebec. By Alfred W. Q. 
Wibon. With BkekA-a~p and Illwtratimu 

Y ~ Y u o s t u l .  aoallrortt 
Y m t m  Ilnstrado. El Eatdo de Yooatan. So M p o i h ,  Gobierno. Eidmb, 
Comemio 6 Indnatriaa. E n  ~ 0 1 4  Inglh. Tomo di. Agomto, 1905. Pabli- 
odo . . . por J. B. Southworth. 1905. Siza 1q X 10, pp. 80. IIJ- 
Prsrsnbd 8. Hardman, &q. 

Rorth Amerior-Ethnology. B.48 .  Phi&ddpbb 4 (1906) : %I. EamUqu. 
Phy togeogrephio Inflnencea in the Arb and Induntries of A m e h u  Aborigincr 
By Dr. J. W. Harnhberger. With Map. 
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11rrLbAm*-ofm. Yarllf. 
Contributio~ to the HitorJ of Amerian Qeology. By a. P. Merrill. (Anukl 
Report, SmiUuonh Inrtitution. 1904. Report of the U.8. National Yumum.) 
Wsrhington, lSO& Sire s) x 64, p p  189-793. M a p ,  Portmib, a d  I U u r k a b  

U d t d  Utrr. & h t ~  01) (1906) : 588-584. B M ~ w c u ~ ~ .  
On the origin of the rmall mounds of the Lower Miuirippi Valley and T s w .  
By P. J. Famaworth. 
The writer oonridera there m n &  to be h a p s  of wil raised by falling treea 

United 8-ter B. M M ~ I  Comparative Zodogy, h l .  Ber. 8 (1906) : 59-87. 
Pmt-Plebtocene drainage modifloatiom In the Blaok E I f l l ~  and Bighorn Moon- 
b i  By a. B. ~ 5 e l d  With M a p  a d  ~~. 
8de note, ante, p 403. 

unlka ItBWA?lmm. hhfp. 
P.A. Nat. &. Philaddphiu 57,1905 (1908) : 881-886. 

Ooou Mountain and ita Orater. By D. lK. Barringor. 
United 8t.t~-Mwnri. llyshmrn. 

P.A. Nat. 6a PhUaddphia 57,lDOJ (1906) : 887414. 
Chon Butte, Arbma. By B. 0. Tilghmm. 

United 8 k t w - m .  Ndmm 78 (1906) : 608-810. Daviaon. 
The Sum hnoieao Earthquake of April18 By Dr. C. Dariaon. 

unikd Etaton-xu4 ~~. mrcritn 
Early Wentern Trawb : 1748-1846. Edited by Dr. B e u h  Q ~ l d  Tbdteu .  
VoL 1 W g d e n ' r  Letten from the Went, 1821-1823 : Bollook'r Journey fmm 
New Orleanr to New York, 1827; and P u t  i. of Oregg's 0omme.m of the 

1831-1889. Vol. -Part ii. of Qreg r Cornmeroe d the Rnirier, 1881- 
1839. Vol. Sl-W eth'e Oregon, or a Short 6 Mory of a Long Journey, 1832; 
and ~ o w m u d ' r  dlvretive of a Journey .arm the ~ o o ~ y  Idonntainm, 1834. 
Volr. 88. 1, and 84-Maximih Prinae of Wied'r Trarelr in the Interior of 
North Amerioa, 1832-1884. Cleveland, Ohio, (19-21) 1906, (22-M) 1906. S b  
q x N. Yopa, P h ,  a d  ZZkutraoioru. P+ I&. 8d pw d. 

Uniffl8tatem-Blo~. NafionaZ a. Mag. 17 (1906) : 5-16 emrd. 
The Florida Keya By John QifYord. With Map asad IZluc(rath8. 

UaUd IIWII--higath. Na&onaZ (I. Mag. 17 (1908) : 82-100. B U ~ h a r d .  
Winning the Went: an Aammt of the d o u r  progreu of our Beaht ion  
Bervioe in Bedaiming the Deamk By C. J. Blsnohud. W a  ZUurkdConr. 

United 8tat01-Auh.flls. J. BcAod A S (1901) : 201-207. W-t. 
Nmhville: it8 Early Hirtory and the cause of it. growth and pmsperity. By 
Caroline MoL. Wright. 

Udkd It--HOW Y o r t  J. Obdogy 14 (1906) : 18-21. T u r .  
Qlaoial Emmion in the Finger L a b  Begion of .CIentrpl New Yorlr. By U p h  8. 
Tarr. 

united 8 t a ~ P ~ l ~ n i . .  Tower. 
B.a.8. Ph114dblphio 4 (1908) : NO. e, 9-28 ; NO. s, i-24. 

B e g i d  and Eoonomio Geography of Peumylvauia Part i.-Phydopphy: 
The h t h - E a a t  Province ; the Oeutral Province. By Walter Y. Tower. M a p .  

United 8tatea-Tlupmtiae. Boll. 
Turpentine Indnstry in tbe United Strta~. Foreign OfBce, M M l a n e o o q  No. 647, 
1906. Bise 10 x 6& pp. 18. P+ lld. 

amnuL A m  WvTE AMXBIOA. 
Jlqptine Bepoblio. HutiWL 

Becanwmsnt QL6ral de la population, de l't?difleation, du aommerce et de 
l'indwtrie de la Villo de Bu6uocApu effectnd ler 11 et 18 Septembre 1904 roo8 
l'admhbtration de M. Albert Cererer, par Albert B. Martinez. B u 6 ~ A y r e 0 ,  
1908. She 11 x 74, pp. olxvi. Pnd 558. Plan and I U d .  Prs#ntsd bg the Dim+ 
tion o j  the CCRIW. 

Bolivia. Pttsrmawu M. 58 (1906) : 1-13,25-82. Hook and 8thman~. 
ErlZoternug m r  Rontenkarte der Expedition Bteium~no, Htek, v. Bintram in 
den Anden von Bnllvien 1903-04. Von Dr. Henry Eoek nnd Prof. Dr. Gwtrv 
Skinmann. With M a p .  
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ha8m~mmL N M  0. Mag. 17 (l906): 65-68. m. 
'fie Panama C~ML By Hon T. P. Bhont.. WW Z I Z w i m f f o ~ ~  

wut xndiw. - 
West I n d i a  Beport on the W n r k i i  of the Imperial Deprtmeatt of Apic111ture 
for the Wert Indier Co1oni.l Be- Miraellaneunm, No. 36,1906. airs 10 x 6 
pp- xxxvi. and BW). Prbr lr 4d 

A m T M u u A  A m  t A a m a  rauw. 
A t n l L  J.E Colmhl I. Il (l90!5-06) : 526-364. 8 . u .  

Australian Immigration. By Walter Junes. 
mfl.hlloa Qniaaa. H..t. 

Britieh New Qniner Re@ by a. Atlee Hunk tXel-3. 1905. Bioe 
1 4 ~ % ~ ~ 2 8  *p. 
Noticed in the May umber (p. 501). 

Pbilh Ocwn. T d l  Magadfan 11 (1908) : 52. ku. 
Magnatio Survey of the h i f l o  Ocan. fhond Omhe. By L. A. h e r .  Platr 

Bee Anpat  nnmher, p. 184, where the vml 'a  nune ahmld red &&s. 

POLAB BmX0.A 
ktuetie. Amtewbi 

Projekt ednar ~~n Erformlmng dw Bildpolarkontinemk Von H. 
Arotowmki. Eattorib e Leiprig: Carl Swinnq C1905J. Bire 9 x 6, pp. 8t 
Map cad X h n h t h a .  

An- x x p d i k  &wbh 0. Mag. 89 (1906) : 359-214. -. 
h e  Peteorologhl R m l b  of the Beottirb National Aukratio EXpdtioU. By 
B C. M- WifA Dhgrclmu. 

Antuotio-IwdiA l b p d w m ,  H=d-Rwd. 
Wirenachaftliohe E r g e m  dsr Bohwedirahen Bfidpolu-Expeditim 1901-1009 
mteo Leitnng von Dr. Otto NordmrLjW. B a d  L L i d  3 and 4, Die M- 
h e i b  o d  Knnkenpiege wfinmd der 80hwedimhen 8.dpol1~-&&1t+ 
Oktobsr 1 9 0 1 4 1 ~ 1 ~ ~  lW4; Ueber PrEmmen-Kmukheiten,'' von gLeW 

h t i e .  B.8.R Bdqs Q. 80 (1906) : 98-rl6. B b d .  
Projet d1exp6dition oc&mographique double i tmven le bin Mtigna Par 0. 
B C d  

hth-Yetowologl. M d .  2.98 (1908): 97-114. m 
Meteorologic den NordpolarMnr Ergebnire der norwegimhen Nordpolu- 
expedition nntm mdtjof Nanren 1893-96. Referat von J. WW Di.gmu. 

e o u l l a w .  - 
Mhiona roieutitlquen pour la M e o m  d'un Am de Medien an Spitrberg, mtra 
prieer en 1899-1903 mlu lea a~upiom d a  QoFlvwwm~p~tr 806dair et a 
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Afimion Bu6doim. Tome L Ahmomis et Ct&xlbie: 11. &., Travanx &- 
dthiqner. B. Mesure den e n g h  horirontenr et verticanr (pp. 100); V' Bec., 
Msdgraphe, Nivellemeot (pp. 60). Tome 11. Phyeiqne terrestre, MCt6orologie, 
Histoire n e t d e ;  VIIe Sec., MagnCthme terrestw. A. Lev& megn6tiqne du 

(pp 56). VIIIo Bec., M6t6rologie. A. Obsemtionr rCgnlibrea P le  
: t k 0 3 ' h i v k &  (pp. 222). B. Radiation &hire (pp. 60) i B1. E1.ta.da 
gkosr et de la neige (pp 58); Bu. Forme et grandem dee cnetanx de neige 
@p. 80); BM. Obmemat~o~ m6ttbmlogiqn~ faiter i 1s ntation de man-e 
( 80); B1-. Okervations mCt6orologiquer et hydrogrephiqnes fdtea en mer 
1%9 (pp. 28); B'. Observations rn6t6orologiqner en mer lWl (pp. 48) C. 
Aruorea bodales ( p 180); Xm h., Botani ne (pp. 64). Stockholm, 1903-1906. 
sii 12i x lo. 1 J u J m .  P- b % -- ~ q a b  a" -9. 

MATEXMATICAL e#WBAPEY. 
-%Fw4. Trimhad. 

Die Abbildongalehre nnd deren Anwendan mf  Karto hie nnd 
Von Dr. I. Frieahenf. (&od.nbdrnck anu fe r  ~eit.ohn&?& Mathem= 
nnd Natarwiwnsohsftlichen Untemcht, 36. Jehrg.) Leipig: B. a. Tenbner, 
1905. Biae 10 x 6f, pp. 82. Prim lm. Prsrsnkd by the PuMihw. 

11s- Pllroy-hrt. 
Bnmner'r Method. By Ooptain E E Porey-Cwt. Portrmonth: ariRln dr Oo., 
1906. Size 84 x 5f, pp. 24. 

Ravigstioe - 
Notea besring on the Navigation of H.M. Ship. Fifth edition. London: J. D. 
Potter, 1806. Biee 10 x 6, pp. 36. Prios 2d. P r d  by tlb AdmiraIty. 

An attempt to reoo~truot the geography of former ages, illndrated by a aeries of 
-pr 
honmphology. Bit&. K.B.A. W. M i h h ,  1905 (1906) : 477494. Wthu. 

Nene BeitSge m r  Theorie der Eroeioneflgnren. Von 8. Qbther. With IZZub 
kPrtionr 

~orphologl. Biv. a. Itolia~ 18 (1906): 137-141. Hartelli. 
Di on nnovo ordinamento sietematioo delle forme elemenhi d e b  wparficie 
tarreatre. A. MarteUi. 
Diworser e rcbeme of c-tion enggested by A. h l .  

-rprnon. Ptlhl. 
BeiMge mr Kenntnh der morphologinchen Wirkssmkeit der Meereestriimnngen. 
Von Dr. Alfred Biihl. (Veroffentlichnngen deg Instituta fiir Meeeslrnnde and 
&a hgraphinchen Inntitote an der Universitirt Berliu, herewgegeben von . . . 
Ferdinand Frhr. von Bichthofen, Heft 8, Fehruar 1906.) Berlin: E 8. MiLUer 
und Sohn. Bize 1q x 7b pp. 44. 

Bkoiar#. P&WBO(WU M. 68 (11906) : 59-64. Hrss. 
Witerwamer der Qletscherbha Von Prof. Dr. H. Hew. 

-=hW. P.IR8. &lidwgk 88 (1906): 107-115. 0011st and Jabnaton. 
On the Formation of aertain M e r  in the HighIenda By Dr. L 6 n  W. Oollet 
and Dr. T. N. Johnaton. With s Note on Two Book Bssine in the Alp, by Dr. 
IBon W. Collet. With Hap and lllwtrotiotu. 

LbmOlogjr. P d m m o n ~  M. 6% (1906) : 40-41. Ealbfaas. 
Zn der Milteilnng von Dr. Otto Frhr. v.n.2. Anfeenu Unteraoohnngen iiber die 
Erhiihung der Temperrtw am Grnnde der Seen" Von Prof. Dr. W. Halbfses. 
Tbrowr doobt on the ooncl~ionn of the writer in qnertion (cf. Journd, vol. S7,408). 

Iluolm-biohoa P.B.8. liliinburgli 88,1905-6 (1906) : 142-156. White and Watron. 
Borne Expedmentel hultr in oonnection with the Hydrodynamical Theory of 
Beiohea By P. White and W. Wabmn. With M r a t f o n r .  
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-. Quarbrly J.R. Md. 8. 8S (1906) : 141-150. kllu. 
Brief Diaumion of the Qeneral Fmtnrer of the Preunre and Wind Conditia~~ 
over the Trades-Mowxm Area Bq W. L. Dallea WCU Diqmma. 

-4w. Botchudnort. 
The Mekmlogioal Conditions nbove the Tropical North Atlantia By A. L. 
Botch and L. Teinnereno de Bort. ( M ~ ~  Zd&ekri/r, Hmn-BUI~ 
pp. 270-275.) B~machweig : F. Viereg und Soh ,  1908. Sin 12 x 8. Dicyyou. 

X ~ l ~ - I n r t m m m t .  Quarterly J. B. Met. 8. S2 (1906) : 11-14. X O n .  
The Aquameter. By Dr. W. B. Nerton. Witb IUurlmtior 
On a new bitmment for meamring the .mount of momoirtnre o o n b b d  in air. 

~etsololog-HOW. w r t c r l y  JA ~ ~ t .  8. (1906) : 47-52. 8.u. 
A a p i d  Method of finding the E h t i o  Foroe of Aqueonr Vapour and the Belatim 
Humidity kom Dry-bulb and Wet-bulb Thennometer Reading. By Dr. John 
Ball. WiU ixagraw 

X s t e - X M .  Quarterly J.B. Met. 8. I (1906) : 15-28. - 
An attempt to fly Kitea for Meteorologid Purpmee from the Bfkion Bhip 
attaohed to a Dee- Fiahing Fleet in the North Sea. By Q. C. Gunpaon. WifA 
Diagram a d  nludratiaft. 

Xekorology-. Jmma. 
Om viirmeledningnfdgan hoe Sn6. . . . Af Martin Jannnon. U@8, 1904. 
s h  9 X 6, pp. M. mwt~tiofir. 
Diaoneeer the wnduotivity of now. 

xetrorologl-~empernture. P ~ ~ O T U U ~ ~ U  M. sa (1906) : 32-36. 
Die thermimhen Anomalien a d  der Erdobediiohe. Von Dr. F. Hopfner. With 
Mapl 
Bee August number, p. 184. 

Xhorolog-Temperature. Petermanna M. 69 (1906) : 31. - 
Der Phrliobe Qang der Temperatur auf der Erdoberfllohe. Von Prof. A. SUP 
Wiu Diagram. 

X e t ~ ~ r ~ l ~ g l - T a l ~ ~ ~ m h u e .  WOdhf. 
Die Verteilung nnd Akknmulation der WIrme in den Fentlindern und Gerii, 
mrn der Erde. Von A. Woeikof. (M 2kUmhti/t, Hpnn-Bunl, 
pp. 186-208.) Braunnohweig : P. Viereg 1906. Bixe12 x 8. 

Meteomlog-Windr. Abk. 
The Trade Win& and the Doldrumr. By Prof. Cleveland Abbe. (MdcorP 
l,qirdle Zdldrifl, Hann-Band, pp. 254-260.) Braunechweig : F. Vieweg d 
Sohn, 1906. Ska 12 x 8. IUwhtbu. 

Xeteorology-Windn. Hapwrth. 
The %letion between Preanure. Temperature, and Air Circulation over the 
South Atlantio Ooers. Notes with referenoe to the Monthly Wind-Chda of 
the South Atlsntio Ocean, prepred in the Meteorological Ofaae and publirhed 
by the Hydmgraphio Offloe, January. 1904. By M. W. Cunpbell Hepworth. 
London, 1905. Size 10 x 6, pp. 12. Charb. 

Xetrorology-Windn. .oteh. 
P m f  of the exintenoe of the upper anti-trade and the meteor01 ' c d  conditii 
at  l emr  heightn in the Northern Tropics. By d Laarena BOLX 81.e gf x 6, 
pp. 4. P d  by firs Author. 

Ebtoaicd-Chutn. B.8.a. Italians 7 (1906) : 263-264. - 
Portolnni edetenti n e b  Biblioteca dell' Acdemie  Etrunca di Cortona 
Four of these portolani had not previously been denoribed. The &tea reeo~ to 

vary from the flfteenth to the eighteenth oentarien. 

W r i e d - Q W  Voyage. B.8.E Q. W r i d  46 (1904) : 390-394. [OolU@d@] 
El Pnerto de la Vera Cmz: Sobre la Identiflceaidn de loo Dambrimentar de 
Queimz en lae Regionen de su Tierra Anstrialie del En1 iritu 8mto. 
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~ - W ~ l U k .  8.2. lS (1906) : 165. 
Die WaldmamElleraohen Karten. Von E. G. Bavelutein. 
Critiolem nnggerrted by the WaldeeemUller fadmiles. 

Birr. 0. Itcrliaaa 18 (1906) : 142-150. H d .  
T o m c u o B o o g o n i o e l a m s o p e a ~ c a .  A . M d  
Borgonio, a dmugbtmun and military emginger, born about 16SO or earlier, in bent 

h o r n  for hie map of Piedmont. 
Cul~tti. Bta. Q. rtolQna 18 (1906) : 65-84. Mond.inl. 

Franoerao Carletti, memnte e ringgiatore 5mntino (15781-1636). Appanti del 
Prof. Q. Mondaini WiU Map. 

P t o h t h ~  TI. & Ned. A a d  &nods. Anubrdam S (1906): 542-5!%. I.n. 
Ferdinand von Biohthofen alr Ckgnd. 1)oor Pmi. Dr. 0. M. Km. 

Hedid (hogrrphy. B.8.Q. h2iona 7 (1906): 90-100. M8rudl i .  
bsm a 'propoaito delh "Carts d e b  Yalaria." Nob dell dott. Prot &lo 
Mammlli. 

Hdbal @-par. B.Q.8. Phikidpbh 4 (1906) : 8945. W d .  
The Hygiene of the Zonae. By Bob& De C. Ward. 

YW-&& M a  
Jahrhoh der Aatmnomie and Qeo hyeik. Hers-geben von Prof. Dr. Hennann 
J. Klein. XVI. Jehrg, 1905. %psig: E. Fi. Yeyer, 1806. Bi 9 x 54, pp. 
riii and 968. llludralioar. 

NEW MAPS. 
By E. A. BBEVE8, Map Cwakn, 80.8. 

EUBOPE 
British Idea Johmrtan. 

The British hla. Borle 1 : 639,600 or 1 inoh to 10 At. milea Edinburgh : 
W. 8 A. K. Johneton, 1906. Price, mounted on rdlnr a d  dJba, E l  11. 
Prusnkd by Us P u b l i b .  
Form one of the published Imperial M a  of map. I t  b bold in 4 and intended 

far the walle of o h - m m a  An attempt has been made to indicab% by thadii, 
but thin is to a great extemt obliterated by the nnneceeserily deep colonring of the 
couutiea The map mocumree 72 by 63 inohw. 

mlgl.nd md Wdw. ~ r l h m q .  
OBDxacx BWVEY or ENGLAND UD WAW :-Sheets published by the Director- 
General of the Ordnance Burvey, hnthomphn, h m  Au@ 1 to 31, 1906. 

9 anilw to 1 inoh :- 
Imgm Berim printed in ao lm,  folded in cover or &et in heeta, 39. P&e, m 

1r.M . aowntcd m linen, 2a.; 1)0yrJad in redion& 26.6d. 
~ & z r y ~ & ~  of I e e b  78,79,86,87. Printed in colonre. folded in corer, 
or &et in sheeta P r h ,  on paper, 18. 6d.; mounted on Unen, 26.; a~usted in  
rcatiom, 26. M. 

1 inoh--(third edition) r 
In outline, 43,265,281,lr. each (engraved). 

SWh-County M a p  (first reviaion) :- 
C . , 3 aw., 3 u.w., N.E., aw., B.E., 4 N.w., &we, 6 N.w., a=, 7 u.E., aw., 
6.- &I%, 10 B.w., 11 13, &W., LE., 12 u.W., 14 LW., LE., 15 1.W.. LE., 
16 U.W., B.W., 17 U.W., 18 (U.E end B.E.), 19 H.E., B.E., 3 N.E.. B.W., 0.4 21 H.W., X.E., 
23 a.x., 24 aE., 25 a.B., B.w., as., 26 r.a., aw., ax.. 27 n.w., ex., 30 B.w., xs., 
81 B.S, 32 I.w., HA., B.w., Q8 I.S, 8.w- 36 HJ., B.L -4 2 !i.r., as., 





NEW MAPS. 421 

1 : 84,480 or 1 inoh to 1.3 stat. mile. London: Topographical Seotion, General 
War Oisoq 1905. Prios 2r. 6d. Prsrent.d by Us Dirwtor of MiZitary 

-to- 
A good pmal map btwed n n the beat material, inolnding Mr. Tab's mroeys of 

the K d m  territory and the &t chnrb. Hill work is shown b brown contonra 
a t  1OO.fwt intervals. The boundary arong the ahurea of Mixn bay a n d ~ w  bay is the 
high-water muk;  it hsl not been soneyed, and. .s kid d m ,  an only taken an 
p*ML 
*win Ad& Aular. 

Die HedschPbBahn. Bcale 1 : 3,000,000 or 1 inch to 47'3 atat. milea Pdbnndmr 
No. 154, Tdel  1. (30th :  jut^ Perther, 1906. 

AFRICA. 
Q p r o i B o o d ~ .  Qrologiaal Coaomidon, C+ps Torn. 

Geologid map of the Colony of the Cape of Good Hope. sheet 1. Bale 
1 : 287,600 or 1 inch to 3.7 stst. miles. Ca rown : Qeologid Conmimion, 1906. 
Presm~tal the Dirator of the G a l a p M  of lln Csp of Good Hope. 
This sheet inclndea the imighbonrhood of Cape Town, Stellinboech. Lady Gray, 

Robert~~n, and Napier. The map of whioh it  form part will give the m l t a  of the 
h a t  attempt at  r general geological mrv8j of CBpe Colony, and will be of ooneidersble 
importance. I t  is olesrly dram and printed, the oolour~ being cglofnlly selected. - B a n q  Dep.rtmmt, (kiro. 

Map of a portion of the Eastern Desert of Egypt. Soale 1 : 100,000 or 1 inch to 
1.6 stat. mile. Sheets: 13 0, IS H, 14 H, 15 H, 15 J, 16 J. O s i :  Burvey 
Department, 1906. P r t d  by U e  Dimdor-Gwral oj Un Surwy Department, 
aaiw. 

of the matern desert of Egypt repremuted by thee0 aheeb liea between 
of 2S0 40' N. and 2 5 O  10' N., and between the meridian of 34" E. long. and 

ma amat. The whole of the area inoluded within these latitndee and longi- 
tudea is not yet pnbliied, bat the above are the more important aheeb. Although e 
aonrddemble amount of survey work haa been aompleted by the Egyptian Snrrey 
Deputment, it is evident, from the many gap on the aheek that maoh still remains to 
be done; d i t  will be a great d t s n c e  to thoae whwe duty it will be to fill in thew 
blankn to have the triangahtion i n b  shown on this map, to which their work o m  be 
.djrtab ~ h e a e  .beets nm peLinary itmuen, and a note .taten that the h l t l  adjust- 
ment to the h e d  trigwnometncal points haa not been made. 

WCYPt- B q q  Dsputmmt, (I.iro. 
h i d  ma of the Qiss Province. W e  1 : 10,000 or 6'3 inohem to a atat. 

Z"%eete : N.&, 1 4 1 4 ,  2-2, 23, 2-4, &1,52,S-3, 3-4,S-5.4-1,4-f,4& 4-4, 
6-1. 5-2 ; N.W, 5-I,&& 7-2,744 8-3,8-4 ; B.E., 1-3.14. Oairo : Survey Depart- 
ment, 1905-1906. Premnted by tAc Director-General of tAe &my Dspo-, 
claim. 

xamalm. Admu. 
Aufnahmen an der BatangaKfhte nnd im Lobe-Flusagebiet (Sad-Kamernn), 1905. 
Von Pater Gnat. 819. Adams. Scale 1 : 100,000 or 1 inch to 1.6 sbt. mila M i M -  

aw d m  &!dwhm Saha&geMdm, Band xu. 1906. Berlin: E. 8. Mittler rK, ,906. 
Togo. Bprig.do. 

IZerte von Togo. Bearbeibt von P. Sprigade. Soale 1 :209,000 or 1 inch to 
3 1  At. milea Sheet Dl, Kgte-glibohi. MiLlcQungen our deA dculrohen BcAutz- 
@item, Band xix, 1906, Karb 5. Berlin : E. 8. Mittler & Son, 1906. 

C 

AXEEICA. 
P.nr~nr. Topographioal Bwtion, Q m a d  &d?. 

Psnama. W e  1 : 1,000.000 or 1 inch to 15.8 etat. miles. London : Topogrsphicnl 
Beotion, General Btaff, War Otflce, 1906. Prim 2r. l'serenled by tin Director of 
M i l i i a y  O p m d h  
Thii map hss tmen wmpiled from the beet available material, h t  moet of this is 

v e 7  approxmbte. rt that hss been properly surveyed in the Canal zone, 
whlch haa h e n  l e A h ;  0 2 8 i t e d  S t a h  in prpetulty. 



A-IA. 
a~odutd. ~a.nd~pnrt.n. 

Geological nketch-map of Q n ~ L a n d ,  &wing mineml loalitier Prepred under 
the supervision of B. Duaatq  r.a.a, Acting Government Qeologkt, and compiled 
by H. W. Fox. M e  1 :2,534,100 or 1 inch to 40 otat m k  Brirhne: b 
logical Bwey Ofiiae, 1905. P ~ ~ 6 n t s d  by the Q d o g i d  &wwy of Qwena&ad 
A new edition of a nmfnl general logical map which, in addition to the d 

mlonrin for the nriow formatiom, i n E  tea by bold red oircles and l e b  the d i i -  
b~t ion  ofminersla. 

ATLARTIO omAx 
c.nul Iahd8. -. 

Knrbmkkze von Lanzarote (Cansrische Ineeln). Naoh der t3duuta von Arlett, 
nsch 0. Simony und eigenen Antnrhmnn. entworfen von Karl Sapper, 1906. &ale 
1: 150,000 or 1 inoh to 2.3 stet. milea Petinmantu MiUdurpsn, Jabrgaug 1906, 
Tafell2. Uolha : J&w Perthe% 1906. PrsraJcd bg U s  PnbZhhw. 

BBlCEBdl 
World. v. 

A t b  of the World's Commerce. A new d e a  of map, with d d p t i v e  text and 
neb, imporb, commercial amditionq and eanomio ststintian 

world. Compiled from the latent OdBcial retarns at the 
phical h t i t a te ,  and edited by J. Q. Bnrtholomew, r.aos., r.saR Ezghh=: George Ne- limited, [1W6]. Price 61. net. r* par& 

Prsrenba by the Publbbr. 
Thii part oontaine the followin platen: Noa : 49, Dominion of Cenadrr, industrial, 

&id importa and n x :  50,5l, %orth America, commercial routen and v g a t i i ;  
5% United Btates, i notrial ; 53, United States, industrial, chief imports and mportn; 
54,55, Sonth Americn, commerchl mutes and vegetation : 56, Weat Indies. In addi- 
tion to them m a p  and diagrams there is the nsnal amtinuation of the alphabe&nl h t  
of Commodities of Commerce, extending from Palma Christi " to " Rap." 

World. Wer. 
Nennten, von Qrnnd ane neubearbeiteten m d  nengedmhenen Antiage ron S W s  
Eland Atlaa 100 Kerten auf 200 s t e n  mit 162 Nebenlcsrten in Knpfedch m d  
einem alphebetinchen Ve~eichnis dler im A t h  vorkommenden Nemen ( m g e f i i  
240,000 Namen mthsltend) herawgegeben von Jnetne Perthem'. Qeogrsphimha 
Anstalt in Gotha. Liefernngen 13-18. Qotlra: J w h  Perthen, 1906. Prias 
60pf. d p T t .  

A M t y  ahuth m p h t a  h-t, A M V .  
, Cherta and P l w  pnbliehed b the Hydrogrsphio Depr~rtment, Admiralty, doring 

July, 1906. P d  by th Sldrqnplsr, AddrcJt~y. 
No. Incb& 

3580 m = 6.8 Waleq weat ooast :-Finhgnard bay. 2r. 
ss m = 1-42 N o m  west d : ~ M i n g e r n e  light to D o h  mud, inolndii 

~ o l g n  fiord. 3s. 
$465 m = 1.42 MGaltio, Little Belt :-Trmlle ncn to karii e d  3r. 

3579 m = 10.00 8011th Atlantic ocean :-South Georgia. Plrme :-Royal by .  1 21 iw Edward m Itl01tka harbour, &etch of Cumberland 
11-00) bay, 

8573 m = 7% Plans on the & of me:-Antofagasfa, Hornon oore, C o b  
ane. 24. 

591 m = 1-48 United States, went c m t  :-Sari Francisco hafbow (prdhimmy). 
Ss. 

27 m = 5.1 Persian gulf :-Abn ehahr (Bnehire). 3a 
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A FIFTH JOURNEY IN PERSIA.* 
By Major P. MOLEBWOBTH BYKES, C.M.G. 

IN the autumn of 1902, after an J m n c e  of about two yeare, during 
which I had been able to compare the plateau of the Karroo with that 
of Irhn, I reached Bandar A b k ,  which port had alrendy eerved as 
a starting point for previous journeys. There wee a feeling of progress 
i n  the Pernian gulf, mainly due to the impending inauguration of 6 

quiok eervioe, which would bring Bnehire to within about five, instead 
of eight, days of Karachi. Bandar A b b  wee, however, not to enjoy 
the direct benefita of this boon; but three years b r  its ieolation was 
terminated by the oonstrnotion to i t  of a branoh cable from the island of 
HenjAm. Better late than never " is a proverb particularly applicable 
t o  this step, and one oan now hope that, in epite of ite bad climate, 
the  importanoe of this port will gradually be reoognid by the various 
Britieh firms who trade with Southern Pereia 

We steamed slowly to the anchorage before dawn, and I wee qnch 
etrnck by the impoaing, if forbidding, nature of the eoenery, and 
indeed Bandar Abbh ie singularly favoured in this respeot. In  the 
foreground, some 3 miles distant, the Arab-like town stretched parallel 
to the am-ehore, backed by a wide expanse of painted" deeert, if we 
may apply the epithet need in America, behind whioh Kuh-i-Ginno 
and Kuh-i-Ni4n rbe eheer to a height of some 7000 feet, and oonetitute 
gigantio portals to the caravan routes which ascend to the IrBn plateau. 
Indeed, compared with Buahire, i t  may be mid that Bandar Abbh is 
situated cloee to natural gates leading to Pereia, whereae Bnehire is 

- - . ~ - - - - . . . . 

Bead at the Roynl Qeogrnphi~~l  Society, June 1R. 11H)6. Map, p. 429. 
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set down a t  the foot of a wall whioh hee to be climbed by meana of 
laddem. In  due oonrse of time geographid will overoome artificial 
advantages, and, unless I am mistaken, Bandar AbbBs will ultimately 
beoome the ohief port of Southern Persia. 

Owing to the oontinuanoe of plague in India, we were quarantined 
near Naiband, a hamlet aome 3 milea to the east of the port; but, 
thanks to the kindnees of H.M!a Consul, Major Grey, our dieoomfort wrvl 

oonsiderably alleviated. When released, we vieited the governor in what 
was formerly the Dutoh faotory, but is now the onetom house. It is 
intereating to know that Bandar AbMs ooonpiee a site on or neu 
the medimval Snrn or Shahern, whioh, a t  the epooh when Hormm 
wee in the hande of the Portuguese, beomme oelebreted rrs Qombrnn, 
this word being a oorrnption of the word gumtuk,* or onstom honm 
In  faot, the medimval history of the Pemian gulf reveels a oomdtmt 
ohange of po rk  Under the Abbnaide oalipha Sirbf (now Tbhiri), due 
eonth of ShirBz, WM the chief emporium. In  time i t  yielded ite 
eupremaoy to the island of Keis, whioh, in ita turn, wee beaten in the 
struggle for oommeroial supremaoy by Hormne and ~ a n d a r  AbbBe. 

For eome years I had been anxious to travel aver the motion of 
oonntry between RndbBr and the Peraian gulf, whioh had, I believed, 
been travereed by the illnetrims Venetian, Ser Memo Polo. Con- 
aeqnently thew was no uncertainty se to the route to be pursued, and, 
after overooming the usual transport di5odtiea, our party, whioh 1 
inolnded my ooumn, Mr. E B. Sykea, whom photogrephe illnetrate 
mnoh of this paper, started off on the 300-mile journey to Kermhn. I 

Four marohee wrom the level plain and along the slapee of the 1 
Kuh-i-NiBn brought ue to what ie now termed the Navargun paan, 
which, like all the low ranger near the Persian gulf-ite altitude ie 
but 1400 feet-proved eomewhat dimcult to negotiate, both from the I 

badneaa of the traok and the absence of water. There waa alao r 
fair ohanoe of an attaok from Bashbkirdi raidere, who are now armed ' 
with Martinie, and are thus an unpleasant raoe to meet when lying 
in ambush in a narrow defile. That there i~ a fine historical continuity 
in their prooeeding is proved by referring to 8er Maroo, who wrote, 
"And then yon oome to another deaoent eome 20 milea in length, 
where the r o d  is very bad and full of peril, for there are many 
robbere and bad oharaotere about."t On the eastern side of the 
Navargun pass, Rudbn, which is a remote dietriot of FBm, had to 
be omsed. Ita name hee remained nnohanged sinoe the epooh of 
Ibn Hankal, who wrote in the fourth (tenth) oentnry. Down ita 

(kcmruk ie itaelt a corruption of the Qreok r o v p ~ y l .  Vids ' The Land~ of the 
Easbm Odiphate,' by Guy le Mtmnge, p 319. Thia ie a work to which I am muoh 
indebted, and I have at the aame time, by my travelq been able to contribute something 
to it. 

t Vide Yule'e ' Marw Polo ' (3rd edit.), vol. 1, p. 107. 
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oentre flown the RudkhBna-i-Dnzdi, or River of Theft,', whioh is the 
principal tributary, if not the main stream, of the Min6b river; i t  
is the Nahr-i-Zankan of Mukaddasi, who was a aontemporary of Ibn 
Haukal. In  1898, on my journey across BaahBbird, 1 had camped 
at Birinti, the village at whioh the junotion of the two bodies of water 
is effeoted.. 

After oroesing the braokiah river and the stony valley of Budhn, we 
renahed the dietrict of BudbBr, whioh forms a part of the KermBn 
provinoe. Its Governor weloomed me 8t Gulaahkird, the Lashkird of 
Ibn Haukal, and we rode up a charming gorge lined with date palms, 
down whioh nm one of the rare streams whioh are ao highly prized in 
dried-up naked IrAn. Indeed, for the laat two years, dread drought, 
with ita attendant, gaunt famine, had held sway in 8011th-eaet Persia, 
eo muoh eo that the pumhaae of supplies of forage and food for our 
oaravan wae effeoted with the greatest difficulty. Moreover, owing to 
the drought, there wee no game in Jiruft, and, one way or another, we 
were glad to haaten aaroes the Jab1  B4riz range, the preees of whioh 
might be blooked by snow at any moment. In short, aa we were 
travelling at the ocldent serrson of the year, and had much siokneaa and 
one death in the party, our arrival at Kerm6n in the middle of Janoary, 
without being m g h t  in a blizzard, wae a matter of congratulation. 

When I had left KermBn in 1900, the Churoh Mieaionary Sooiety 
had but one representative in the shape of a olergyman; but when I 
returned, I found Dr. J. 0. Snmrnerhayee established in a small hoepital, 
and engaged in  performing a aeries of operations whioh formed the uni- 
v e d  theme of oonvereation. Opinions differ aa to mianionary enter- 
prise; but there oannot surely be two opinions aa to the value of medical 
work which oreates beneficsent oentrea throughout the dark pleoes of 
the world, and, inaidentally, mvee the lives of hundreds of Europeans. 
Apart from that, the hard-working, self-asorificing life led by miesion- 
a r k  in Peraia appeals to whatever is noble in the people with whom 
they are brought into oontaot, and, in the E a t  at any rate, it in 
oharaoter which.raisee or lowere the prestige of the European, who ie, 
and will ever remain, a numerioally insignificant unit. KermBn had 
been suffering a good deal from the two yearn' drought, but this had 
fortunately ooinoided with a boom in carpeta, whioh had materially 
d t e d  the prosperity of 911 olasaea. As a natural oonaequenoe, every 
one aet up a loom, the weaving deteriorated, and a heavy slump ulti- 
mately set in, which wee, perhaps, jnet aa well from every point of view. 

During the summer of 1903, I made a short tour southwards to the 
summer quarters of the BuohBkohit tribe, whioh ooneiet of elevated 

Vids Qeo. Journal. February, 1902. 
t The Buoh4kchi tribe, with its three divbions of (a) Sa~srsaiddi, (b) Kam &deli, 

and (e) K h n m l i  is of Turkish origin, and is numerically weak. only aggregating 
150 to 200 familiea 

2 e 2  
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rolling downs and oharming valleys on both side8 of the main range of 
Southern Peraia, known in this motion se Kuh-i-BidkhBn. Quitting 
their breezy uplande, we traversed the Afeh4r aountry, where I nsll 

visited by ita ohief, Haean Khan, who, in many ways, wae a typical 
patrieroh and one who loved the old order of things, when might ww 
right. The old gentleman waa full of oomplaints against the powers 
that be ; but, se members of his tribe were generally the oulprita in 
oasea of raiding, one felt that, in t h ~  question aa in many othere, there 
was more than one point of view. The ACsh4r tribe is famoue ea having 
mpplied a sovereign to Persia in the pereon of N4dir ShBh, who is 
referred to later on in this paper. Curionely enough, KhoraeBn, whioh 
was their heedquartem, hse been entirely deserted by the tribe which, 
while poaseeeing important offshoots in the south of Persia, ohietly 
oocnpies the dietrict between Kaevin and ZanjBu. 

My meeting with the Afsh8r ohief had taken plaoe at  the hamlet of 
H d u n ,  situated near the range of very low hille whioh dividee the 
baain of the Halil Bud from that of the great Kamr, or ealt ewamp of 
Persia, a term to whioh referenoe will again be made in this paper. 
From this point we swung dne east to B4ft and BeeinjBn, the latter 
diatriot being the heedquartam of the Lak tribe. The Lak claim our 
intereat in that they are undoubtedly among the moat ancient of Persian 
t r i k .  One of their divieions ie termed " Zand," and they olaim that 
the tribe wse oonetituted the legal guardian8 of the Zoroastrian emip 
tam, whioh are commonly, but erroneously, known aa the Zend-Aveeh 
A member of the Zand tribe ruled Peraia after the death of Nddir Shhh, 
before the rise of the preeent dynsety. Indeed, but for the folly of hie 
suooeeeors, the Zand dynaety, whioh Kerim Khan founded, might ham 
continued paramount in Persia for many yeara. Teday the Lak are 
held, and not without reason, to be inferior to the average Pemim. 
They are alao aaid to be born thieves, whewee the Persian villager 
is extremely honest. So mnoh EO waa this the aaee that, when 
the Persian guard of the KermBn Consulate wee oornpoaed of men 
furnished by the Lak, they were invariably ohmnged. I t  aeemn hard to 
give moh a bad oharacter to a tribe whioh oan boast of snoh an anoient 
lineage; but, after all, the fact that they have been conquered by alien 
races tends to show that they furnish but yet another example of that 
deoay whioh affeota peoples as well as individnals. The whole owntry 
w~ in the throes of an invasion of loousts ; but, owing to the abundant 
spring rains which had fallen, the c rop  were mercifully spared, and 

The AfshBr tribe is nleo of Turkish extraction, and in the K e d n  province h e  
there are 8000 to 10,000 familiee, the tribe heing sobdivided into seven subdiviaims. 
v ie  (1) Ali Qhnzalu, (2) Khimlu, (3) JaKlu. (4) Amni, (5) Pir Moddlu, (6) Jbn Knli 
(hh6gi, and (7) Fllrai Mad6n. The hdqnartere of the tribe h the Knh-i-Khnbr. l u  
eummer they feed their flock8 and till the land on i b  northern slopes, and in winter 
they move to its southern slopee. 
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the oountletw msiraudera oontented themeelves with stripping the bnehea 
bare, and thus did but little harm to anything but the grasing. From 
Bezinjhn we skirted the Lalaair range aa far aa Bahbur, whenoe we 
turned due north and returned to Kermkn before the hot weather 
finally eettled in. 

In  the autumn KermBn waa reaohed by the Central Persia telegraph 
line, about whioh I propoee to give a few detsila The main Indo- 
European line rane aoroes Germany, Ruasia, and North-weat Persia to 
Tehrtin. I& onward oouree from the oapital lay due south, and at 
Bushire oables had been laid down the Pereian gulf to Jaak. Thence 
one cable ran to Karsohi wid GwMur ; but there waa also a land line 
which, mow or leas, followed the ooast throughout the entire length of 
Makdn. So far ae Peraia is concerned, this alignment followed two 
sides of a triangle, and aa cable transmimion is slower and more expen- 
eive than a land line, it wse decided to oonstruct a new line, branohing 
off at  KaahBn, and thence running mci Yezd and KermBn to Bam. From 
Bam the Lut, the great deeert of Persia, had to k oromma to India. 
Work wse oommenoed a t  KaahBn in Deoember, 1902, and se far aa Yd, 
a distance of 237 miles, the rate of progrees was 15 milee per we&, 
whioh, in the Yed-Kermh motion of 220 miles, nae inoreased to 20 
miles per week. KermBn was r e ~ h e d  in Ootober, and by January, 1904, 
the line waa completed aa far as Bam. Here the three-win, motion 
terminated, and, aa there was much difficulty in selecting the moat wit 
able alignment aomaa the Lut, a single line wae experimentally run 
between Bam and Kuh-i-Malik-Sik, the extreme north-west frontier of 
the Indian Empire. Two pointe, apart from the oredit due to Mr. King 
Wood and his s t d ,  are worth notice. The firat ie that the carriage of 
the material slightly exceeded its value; and, eeoondly, that Bandu 
Abbks handled more than one-half of the material, whereee the b e -  
port on the Bushire-Shirk route broke down utterly under the strain. 
To oonclude thie neoeaaarily brief sketch of a very diffioult undertaking 
euaoesefully oarried through, the benefits of thie line, from tlie point of 
view of the European communities in Yezd and Kermhn, are great ; but 
farther mat, too, ita advent will, I antioipate, prove of value in etimn- 
lating and proteoting trade, as, owing to the faot that acts of brigandage 
or illegal seizure oan be immediately reported, a telegraph line plays 
a considerable part in the poiiioation and development of any wild 
oountry whioh i t  may trapem, and thir is partioularly the w e  M 

regard0 Persia and Baluchisttin. Indeed, i t  is not too muoh to expect 
that, thanks to its beneficial influenoe, the long-dienaed aaravan ronh 
between Southern Persia and India may be brought bolt to life. M u -  
chiaan will also be a greet gainer by the new state of daira, and ite 
inhabitants may posmbly develop some oommeroial aptitude. 
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IJ. 
In  the apring of 1904 a short tour was made to the north-weat and 

weet of Kermtln, the idea being to vieit various parts of my district, 
which had hitherto eaaeped me. We first followed the &and road to 
the village of 5gihbBd,  whioh lies eome 15 milea to the north-weat of 
Kermtln oity. The whole diitriot ie termed Kaair, and aertainly, aa 
Marco Polo, who aleo followed this route, wrote, everything is very 
sal t  Where the " Father of Geography " met with no water for three 
dap, thew are now villages fed by the underground irrigation channele, 
known ae kandite; but even eo the water ie braokish and unpleasant 

BANDAB A B B ~  W O M  THE SEA. 

to drink. Indeed, the more one travels in Persia, the more one admiree 
the patient industry whioh auooesafully overcomee the grudging hand 
of Dame Nature, who is here revealed in square milee of level d t -  
oovered eoil, on whioh nothing whatever grows of itself, but where 
man, neverthdm, managea to produoe good orop  of wheat, barley, 
and luoeme. 

From Zangitlbed we kept more to the wed, and, the third day after 
quitting Kermhn, rode into Kakh, the oapital of Khintlmtln, whioh 1 
had explored in 1900, and where the interesting bronwa referred to in 
the lest paper whioh I had the honour to read before this Sooiety were 
found. I hod a t  that time been told of a b r o m  axeheed identical with 
the one then given mq but sarmounted by a lion and a groteeque 
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animal. My haet, in the meanwhile, had recovered i t  from a eervant 
who had stolen it, and I have muoh pleasure in exhibiting i t  to-night. 

Leaving our oamp a t  Kakh, we rode eome 8 miles eant to a moluded 
hill village known aa Argne, whioh is epid to be 6 oarrnption of Arjksp, 
king of TurBn, who wee the great enemy of the founder of Zoroaatrianiem. 
Its altitude waa ooneiderable, and from the top of the valley the eye 
aoaxmed terraoe after terraoe of emerald-green orope. Below, in the 
dim dbtanoe, lay the yellow Dakk, ae the level area between BBghin 
and Kabnter Khhn is oalled. This range is eaid to aontein several 
depoeita of 0-1; but although fuel oosta fabuloua prioee a t  Kermkn, I 
failed to induce any one to take the queetion up. 

After saying good-bye to our hospitable host, the Khan of Khintimhn, 
we travelled west along the edge of the hilla to DbvarBn, whioh lies 
eome 20 milee due north of BahramBbBd, on the %rand route, and, the 
following morning, we examined one of the wonders of Kermhn whioh 
I had heard of for many yeare, but had hitherto not been able to vieit. 
T h b  oon&ta of a oiroular hole in the deeert eome 90 feet in diameter, 
cloeing to an oval-shaped fimure some 20 feet by 10 feet, whioh was 
unapproa&ble.. Stones thrown in by ue struck water, whioh must be 
of considerable volume, ee oamels are frequently oarried away by it. 
Water is the firat need of Peraia, and it is to be hoped that this under- 
ground river, known ee the Chah-i-Deria, or the " Well of the World," 
may eome day be tapped to the great advantage of the distriot. 

From this intereating phenomenon we rode down to the plain of 
BafeinjBn, a dietriot which I hsd previouely traversed more than onoe. 
In  mediaeval times the whole of thin valley as far west as AnEir was 
termed Ar-Rudhtin, the ohief town of the diatriot bearing the eeme name 
being a t  or near the modern Kushkuh, where there are extenaive mine. 
BahrBmBbad, the oapital of the modern distriot of Itrrfsinjin, waa tbe 
medieval Unee, whioh wee vieited by Mukaddaai, and waa famog for 
ita fullere. To return to modern times, during the last d d e  there 
haa been an extraordinary inoreaae in the prodnotion of pistaohioe, 
which form the ohief export of Bafsinjhn. Ten ye~re ago these delioiow 
nub, whioh thrive best in salty land, and are grown on small end 
gnarled treee with a  age-green leaf, were produoed to the extent of 
120,000 lba. only, but today the output is tenfold. The Rafein$n 
piateahion are possibly the best in the world, and it is well that there 
ere some oompensating advantegee in the ealt lands of Persia. 

We spent three days with the Qovernor of Ilafsinjhn, who waa M 

old friend, and then travelled south to Phis, up a valley thick with 
tamarieke, where, in the late autumn of the same year, we enjoyed 
excellent hareehooting. PBrie is the oentre of a small hill diatriot 
bearing the same name, and dividing Bsfsinjh from Sir jh,  which 
latter district in aa famoua for ita almonds aa the former in for ib  
pistrohio nub. The distriot oconpies the rolling hills of the great 
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mountein barrier, and in spring and summer i t  forms a oharming 
retreat fiom the heat of the plains, the former eeason revealing a wealth 
of blowom on a epeoies of bush known ae BadBm-i-kuh, or "hill 
almond," whioh for once juatifim the glowing panegyrioa of Pereian 
poeb. PBria hse, however, the misfortune to be situated on the bodem 
of Fue, and is thus muoh harried by robbere. One band of these 
gentry atteoked my advanoe camp, but, reoeiving a warm weloome, 
s~eedily retired, and I eapied them in the distance the next day, 
obeerving our party from the oreat of a hill. 

The speoiality of PBrk is gaz, whioh merits a deecription if only for 
the fmt that it ie popularly identified with the manna of the Book of 
aodns .  Gaz ia the umal name for the tamarisk, whioh in common in 
the stony watemuraea of Peraia. During the mummer months a white 
stiolry snbetsnce exudea from it, whioh is oolleoted and oleaned, and, 
after mixing with flour, and aometimea with honey, is boiled with 
a h m b  or pietachioe. The. reault in a delicious sweetmeat, reeembling 
bat excelling the beat Chardin was, aa fnr aa I know, the fimt 
traveller to identify the above with the manna of Holy Writ. He 
deeoribee the gaz near Iefahan, which is famom throughout Persia, aa 
follows : '' The leaves of thia tree about Isfahan do in mummer drop 
thie liquid manna, which they pretend is not dew, but the sweat of 
the tree congealed upon the leaf." * Chardin refera to three aorta of 
manna, but subsequent travellers have apparently accepted the view 
that i t  is the exudation from the tamarisk. However, when I wee 
etudying the Koran, my teaoher ineisted on translating the word 
mann, or manna, by a word refemng to a similar exudation from the 
camel thorn, whioh is still oolleoted, more eapeoially in the Turbabi- 
Heideri distriot of K h o d n ,  and form an objeot of export. !hranjabin, 
ae it in termed, is a yellowinh exudation, and is need by the Feraian 
f m l t y  for varions d i .  If one reads the paaaages referring to 
mama in the Book of Exodns, and takee into oonsideration the nature 
of the oonntry, whioh was then, ae *day, oovered with smnb, it seems 
more reamonable to suppose that the enbstance waa gathered from the 
b d e a  surrounding the oamp then in the oomparatively rsre water- 
ooursea Peraiana inaist that huamjabia wae the manna of Holy Writ, 
d, M far M I can judge, they are right. 

The little town of Phrb maet oooupy one of the moat elevated site8 
in Persia, situated ae it in a t  an altitude of 7500 feet. Above i t  lies a 
oarefally tilled valley, whioh is benutifidly wooded with fine old walnuta, 
mulberries, and willows, and behind is the lofty range of Kuh-i-htamaar. 
Quitting this oharming little town, perched above the yellow plain of 

~ . .  . 

Vide 'The Trsveln of Sir John Chardin in P* vol. 8, p. 35. Chardin men- 
tiom thaL "the best in of a yellowirrh culour, a large 008m grain. and oomm from 
Niehapow, a aountry of Bactriis." Thie is undoubtedly a reference to the m e M .  
of the Truht-i-Heideri dlrtriot, whioh touohea that of NLbapur. 
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LJirjBn, we nkirtml the Mamatu range in an erreterly direation and joined 
the Sirjh-KermBn mte at Bid-i-Khab, where we were detained by h ~ v y  
rain. When progrees waa again ponaible, we ameeed the Khan-i-Burkh 
~ W J  at an elevation of 8500 feet. Cloee by to the north isa remarkable 
jogged peak, whioh is vbible for about 100 milee from the west. This 
plrse waa oroesed by GU, many yeam ago, in hie journey aoroaa Pe& 
md, although thua not new ground, it WM parti&ly interesting to me 
pereonally, as i t  woe the only pese in the ranges to the sonth a d  we& 
af Kermtin wwhh I had not examined. Like the Gudhr- i -Kaf~ to 
the south of Remain, I found i t  extremely easy as regude g d h ,  
although it is frequently blooked by snow in winter. Heavy hail- 
storms and bitter weather a t  the end of April made ua glad to d 
lower altitudes, and, after pawing through lbhhiz, whioh I have 
previously d d b e d ,  we returned to our herdquartera almoet eimul- 
taneously with the arrival of M. Alexander Miller, the diatinguiabed 
%maian otlioial who waa oommieeioned to found an Imperial l3unnian 
~ 0 X d 8 t e  at Kermtin. 

The summer of 1901 wan mainly spent at Uhun, and 1 took ad- 
van- of the opportunity to examine in detail ita famoua nhrine, 
whiah I have not previously deaoribed, but whioh denervea, mention, 
from its hietorio in tea t ,  and etill more on ~ooount of ite aroh ibhra l  
benuty. Indeed, outaide the ohief oitiea of Inin there is no nhrine oom- 
parable to this artietio village tomb, whioh afforde a striking example 
of the deoorative value of oeramios in wrtain atylea of arohiteoture. 
Tilea are elowly but surely gaining favour at home too, and will. it in 
to be hoped, aid in diepelling somewhat of the u n n d l y  dreary 
appearanoe of even the main streeta of London, ae every dower of rain 
help  to oleanse them from the grime whioh ia no terrible an eyesare. 

To return to our eubjeot, Seiid Nur-u-Din, better known by his title 
of Shah Namat Ulla, waa the eon of Mir AMulla of Aleppo, in whioh 
oity he wee born in A.M. 730 (1330). He wae a deaoendant of the 
Imam Btikir, nnd in hie extreme youth began a eerien of hvele, vbiting ~ 
Kerbela, Meooa, and then Bamaroand, where Tamerlane treated the 
mint with high distinction. Ahmad Shah, of the Bahmanid dynasty in 
the Deooan, also became one of the devoted followera of the spiritual Shah, 
who, after yeere of wandering, ohone MBhun aa a retreot for hie old age. 
&y of the saint's prophecies are still ourrent in hi& One of them, 
to the effect that Christianity would rule for a century in India, and be 
nnooeeded by Islam, undoubtedly had something to do with the Indian 
mutiny ; and a m n d  prophecy, foreahadowing a grerrt battle for the 

.This part of the papor nes read befm tho Geographical section of the Brit* 
Asahtion in 1906. 
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sopremwy of h i a ,  whioh ie to be fought on the Dmht-i-Balrwa, about 
halfway between K e n U r  and Her& ie eerioualy believed througho~t 
the Middle Ewt, and is indeed remarkable if only for the site seleoted. 

We were readily &own over the ehrine, whioh b approached down 
the stony watemouree bieeoting Mahun. Thia highway is arohed over 
a t  a partioular point, where the building on the left bank forma the 
reeidenoe of the mutawali, ar onstodian," who is comfortably h o d  in 
the quartere ereoted for the aee of pilgrim. On the right bank is the 
ehrine, in front of whioh two gigantic plane-trees give that partioular 
touoh whioh, in conjnnation with bright sunlight, ehows tiles a t  their 
beat. The main gateway is supported by two minara with [ a  pre- 

A TSI'ICAL MOUNTAIN TISACK. 

dominating blue-green oolour, whioh haa a finer general effeot than 
when impeoted in detail. The oblong oourtyard, whioh is first entered, 
together with the gateway, wss ereoted by order of Mohamed Yhah of 
Penis. His oypher appears in imitation Knfio lettering, end rone 
Shah-in-Shah Anbici Rfoharned, or "the King of Kinga of the Prophets 
(wes) Mohamed." The date is A.H. 1287 (1871).* A eeoond oour tyd ,  
the gift of Seiin Niaa, an Indian diaoiple of the eege, ia then traversed, 
and from i t  the ootnal shrine ia entered. The blue dome ia portioularly 
fine when seen from this seoond oourt; indeed, the whole building, 
consisting of a oentral ohamber supported by galleries, strikes one as 

Mohsmed Shah h l f  d i d  In A,& 1250 (1834), but tke work war oartied oat 
in klr memory. 
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being remarkably well proportioned, and is eminently pleasing. The 
western gallery was oonstruoted by Shah A b b ,  and muat have beem 
gorgeous et the dste of its oompletion, whioh, m an insoription over the 
entranoe shows, wm in A.E. 999 (1601). Even today the fiwami of 
flowers whioh mrvive are beeutiful speoimene of Persian art. The 
tomb of the mint is mtueted beneetb the dome, end here we are in the 
original stmoture, whioh wee ereoted by Ahmed Shah, of the Bahmenid 
dynasty. Again a date was forthooming, A.E. 840 (1437) being oleuly 
decipherable over the beautiful doors of sandal wood, whioh now, ! 
are falling into hopelees deoay.' 

The mtual tomb is of yellow marble very roughly fitted together, 
and the floor wcrq when I first visited the shrine, oovered by a mperb 
o~rpet with a pattern of h e  dark brown medallions. The date woven 
in it was A.E. 1067 (1666), end this unique produot of the Kermh 
looms was purohnaed for a few pounds by an enterprising Hun* 
in 1895. The tomb of Shah Khalil Ulle, grandeon of the saint, is to 
the south of the main tomb, and is surrounded by a yellow lattioe. 
The eaatem gallery opens on to a lovely oourtyard, with a cruoifonn 
tank of limpid water oontaining an interior ootagonal tank. An the 
date shorn, both the gallery and two smeller minarete were oompleted, 
or more probebly wstored, in A.H. 1287 (1871) by the Vekil-d-yd, 
et that time governor-general of the provinoe, who foroed the then 
Hutadi to provide the fnnds. So muoh for the llhrine iteelf, but its 
intereet doee not oeaae at this point, as in it waa deposited the eingle relic 
of Aohmmenien times whioh existed in South-eaat P e n k  Thie was a 
small pyramid aome 6 inohea in height, with a 8tregond baae, bid 
in oolour, and probably carved from a blook of limestone. One side 
waa blank, but on the other three waa a finely out ineoription in 
Pereian, Aeeyrian, end the lenguage of Sum, whioh ran aa follows : I 
Deriua, the Great King, King of Kings, the King of the Countries, 
King of thb  land, son of Hyetaapes, the Aohmmenian." I had head 
of the exiatenoe of this little pyramid from reeding Gobinmu's work, 
but no one mmed to know anything about it a t  Yohun, and ao thema#er 
dropped. My R u d y  oollesgne WM, however, more m h l ,  and 
waa able to obtain photogrephe of this intereeting eton~. But, ah! 
hie moceae was fatal in one renpeot, M news of ita exiatenoe reaohed 
Tehrhn, whemoe peremptory ordm were telegrephed for it to be eent 
to H.I.M. the Shah. My lateat information on the mbjeot of this 
Aohmmenian relio is that it never reaohed Tehrhn, but dinappeared 
between KermBn cmd the oapital. It is, oonoequently, mast fortunate 
that it haa been both photogrephed and deaiphered before 'per@ 
being loat for good. I nnderatand that magioal healing powera were 
attributed to this little blook of atone, end that i t  waa applied to the 

* Ahmad 8h.h amended the thmne in A.E. 826 (1422), and died in A.E 888 (1485) 
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bodiea of sick persons mibring from any and a11 dieeasee with wonder- 
ful effeot. To oonolude this brief description, after repeated visits to 
the shrine, it possema a oharm for me whioh ia perhaps due to the oom- 
bination of tilea, greenery, and running water, glorified by the W U O ~ S ~  
blue of the Persian sky, whioh I have never men equalled elmwhere, 
and whenever I refleot on an ideal eoene in Penria, my thoughta invariably 
revert to IKhbnn. 

The event of the winbr of 1904-5 waa the arrival in South-eeetern 
Persia of a commeroial miesion under Mr. A. Qleadowe Newoomen, 
which landed a t  Bandar Abbha in Ootober, 1904. I met their a m p  at  
Sirjin, end conduoted the party oioi PBrlz and BahramBb&d to Kermhn, 
where inqniriee were made which kept us fully ocoupied until the end 

of 1904. At the mime time preparations were being made for a mid- 
winter journey, muoh of the aucceea of whioh depends on the adequaoy 
of arrangements to meet all likely oontingenciee. 

It waa January, 1905, when the mimion started off on the e m n d  
eeation of ita journey, the immediate objeotive of which wae Khable, 
and I had never visited the Kermtin " Riviera," I looked forward to 
the journey with much interest. The first stage lay almost due eaat, 
the stony track running np to the waterehed which dividea the Kermhn 
besin from that of Khabis. From the top of this pass we looked down 
a steep and stony valley to the maze of ranges ahead, and aa we were 
a t  an elevation of over 7000 feet, we rejoioed lo find that rooms in a 
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dilapidated houae had been eeonred for ae a t  the stage of Darakhti- 
Anjir6. The following morning we were up eome h o w  before daylight, 
M the maroh wan both long and trying, and, starting in inteame oold, 
we entered a grim and gloomy defile shut in by beetling o m  whioh 
towered thonsenda of feet above. When dawn, that wizard of the East., 
lightly touohed the peake while we pursued our way in gloom below, i t  
waa almoet impossible to exaggerate the beauty of the deliaate ahading 
laid on these old-time oliffa, whioh were more eepeoially i m p d v e  
after our late experienoe of rolling hills and wide open d e y a  This 
phase of our stage abruptly ended ae the traak turned up a side valley, 
o r 4  a rough neok, slrd again deeoended to a eeoond valley, whioh 
waa full of the ever gwen oleander, the bane of all four-footed beasts, 
not excepting the indomitable sse. We lunohed at  the jnnotion of two ~ 
e t r ~ ~ m e ,  under gnarled plane trees, a t  Dar-i-Sakhti, or the " GFsta of 
Hardnees," a most appropriate name, and taated water whioh is generally I 

held to be the finest and lightest in the provinoe. But the p m ~  w e  
ahead of M, and after a short rest we mumed the d, turning 

I 
up another valley whioh grew narrower aa we proaeeded. Suddenly we 
heard a aonfused nobe to our right, and to our surprise saw the almost 
prpendionler hillside thronged with donkeys, albeit eo diitant were 
they that we thought at  firet that we were looking up a t  a I d  of aheep. 
Biding being almost out of the qneetion, we slowly walked up the 
tortuona track, and were met by caravans of donkeys laden with golden 
omnges, all painfully stumbling down the preoipitoue mountain pass on 
their way to Hermhn. At ba t  the ammit  r.s reaahed. when, fmm an ~ 
dtitude of 7000 feet, we enjoyed 8 superb view 0- a acceseion 
of rugged spurs down to the illimitable Lut, whiah, in appearmoo, 
r~embled  rolling ocean waves, but whioh, insteed of uniting, ever 
divides. Before sunaet we were dear of the hills, and enaamped near 
the first palm grove of the plain. But i t  waa long into the night before 
our mulea with the indiepeneeble bedding arrived, and their advent 
filled us all with joy, aa, after a marah of fourteen houra, one of the 
hardeat etagee in Persia had been suoceesfully aooomplished. 

Khabie, the following day, lay but a few milee distant, and r e  
~ l l e d  the epithets Iwetowed on Damascue, although, perhaps, the 
blighting Lnt ehould make the traveller approaohing ite date gram 
from the east even more appreciative than the Arab who gazes with 
rapture on the " Eye of the Deeert." The day waa exceptionally clear, 
ao muoh eo that 1 wee able to recognize a sharp-ant peak, known .a 
Shah Kuh, which I had observed when skirting the -tern margin of 
the deeerrt eome five yeare previouely, and which muat have been 
nearly 200 miles dintant from Khabfa We were met by the governor 
and principal resident8 a few miles out of the t o m ,  and were warmly 
welcomed, aa Khable is ao 01- to KermBn that I knew praotiaally every 
one of importanoe. In  blinding dust we rode through narrow l.nw 
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between high walls, and finally found our a m p  pitobed in a lovely 
grove of orangea and palms. 

Khabfa, eituated at  an elevation of 1800 feet, derivm ita name from 
an Arabio word signifyiDg a sweetmeat o o m p d  of dates, flour, and 
olarifled butter, and poawma a population of perhap five thouesnd 
inhabitante during the winter monthe, and lw than two tbouaand 
during the Bummer. As ie so often the o m ,  little ie known of ita pset 
history, but ite antiquity ie atteeted by Ibn Haukal, who deeoribed i t  
ae " a town on the borders of the desert, with running water and date 
trees ;" other writera refor to i t  8.9 being populom and an important 

eilk oentre, ita gardene being oelebrated for their mulberry trees. 
There are aleo referenoee to the diatrht in 8eljnk timee, and, until the 
Khjhr dynesty wee firmly eetablished, it was held by Afghana, whom 
desooadanfe still own muoh of tbe land. Datee are, of course, ite etaple 
prodnot, the output averaging 3,000,000 lbe. annually, 70 per oent. of 
whioh is oarried aarom the Lut to KhorssQn and distant Herat. But 
the femoue oranges of Khabfa, the golden fruit of the Heeperidea, 
delight the Englieh traveller etill more than the d a b .  The parent 
etook ia the bakrai, whioh prodaoed a yellow, aomewhat ineipid orange. 
On this ie budded the naringi, or looseekinned orangq the lime, and the 
Seville orange, and deo the "Portugale," * or orange generally sold in 

- - - - . - - - - 

ThL in, am f u  as I know. the only trace the Portogoeea have left in the language 
of tbeir long connection with Persia. Cf. modern Qreek, crmprordl .  
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Europe ; t h b  latter ie, however, mmewhat sosrce. In  any cam, Kermcin 1 
owe8 muoh to the orangee of Khabis, whioh are, indeed, tramporfed 
to Tehdn, epecially paoked in ootton for the uae of the royal table. 

The morning after our arrival, we rode out to the eaat of the ocraie 
to examine the a t e  of an anoient Khabis. Until eighty to one hundred 
years ago,lthe entire population waa orowded into an enalwure oovering 
mme 50 to 70 mea, and wrrounded by a bank and etrong towered wall, 
whioh could donbtless tell many a tale of Afghan and Baluoh foray. 
Outaide are the ruins of various buildings, one of whioh is known aa 
n a h ,  or a h ,  signifying a rattle, whioh implement waa employed by 
Chrietiane inetead of a bell in Mohammedan oountriee to eummon the 
faithful to prayere. The chief portion now extant ie en octagonal briok 
tower some 30 feet in height. Ineide i t  are tombs,' the etonea of which 
have been carried off and need aa faainge to water-ohannelrs, and the 
mihrcib, or p l m  of prayer, ie eet towards Jernselem, and not towarda 
Xecca. The kiln-burnt brioke are not of the size or oolour now 
employed, nor have I men an ootegonal tower anywhere elae in Peraia 
except a t  Burj-i-Aga-Mohamed, in Narmeehir. Indeed, i t  ie diffioult 
to diemise the tradition that thie was a Christian oonvent, when we 
take into conaideration both the name of the place and the orientation 
of the mihrdb; and, finally, the tower bears a vague family liken- to 
illnstrationa of ohumhes in Armenia, whioh I have eeen. I prefer, 
however, to leave the dsoiaion on t h h  knotty point to a more oompetent 1 
arohmlogist than myself, noting, however, that the Nestoriane firmly 
eatebliihed themselves in Pereia, and that, in the fifth oentury A.D., 
there was a Nestoritan bishop of Kermhn. But i t  ia for the anperb 
view that I ehall ever remember Khabie--set on the brink of the tawny 
Lut, and dieplaying the rioh colouringe of ita orange and date groves 

a oloudleee blue eky, the whole pioture being backed by the I 

davsling anowe of the mighty range whioh r i m  almoat aheer to r 
height exoeeding 13,000 feet, and perhaps onae eet the limit8 to an 

I 

inland W. 
From Khabis we had intended to maroh due south to Bun vid 

Keehit, the Kaahid of bIukaddaei, and thus keep in the CJarmsir, or Hot 
Country; but the question of suppliea was paramount, and, in muse- 
quence, we were compelled to make for the large village of Gok, eituated 
in an elevated valley parallel to that of MI5hun. It ie a dietriot where we 
might expeot intense oold, whioh is so dangerous for natives of Indh, 
of whom we had many in our party. Upon clearing the oeeie, we 
rnamhed eaatilouth-eaat across an utterly arid plain, paesing mine which 
a]-e said to be a11 that ie left of a BhabIs more anoient than the one 
deeoribed. We then swung muth and made for the low hillrs, among 
which the hamlet of Godis lay oonoealed. Behind i t  we eighted the 

One of these tombe bore the dflte r.a. 173 (589). 



A FIFTH JOURNEY I N  PEBSIA. 441 

rained whh-towers and fort of Andujird, whioh ie a oharming oeeie net 
in a kemework of naked eterility, with a gleaming baokground of salt. 
Andujird ie an anoient site, and we dincovered a tombetone bearing the 
date Atr. 800 (1397) ; it is famoua for its orangee, whioh exoel tho88 of 
Khabfa The following morning we entered a maze of deep ravines, 
some of whioh, from their d l e n  gloom, reminded me of DorB'a illus- 
trations to Dante's ' Inferno.' I n  time, however, we roee to the uplands 
once again, and after a trying maroh, whioh inoluded a rise of some 
4000 feet, d e d  the little town of Qok, the Kuk of Mukaddaai. 
Although it wea January and we were in tents at an elevation of about 
7000 feet, the weather wee comparatively mild, end the musk willow, 
the earliest of trees in Persia, wea out in prematare bloom. 

We halted a day at  Gok, whioh is famous for ita grapes, to allow 
our advance camp a long start on the route to Tahmd, whioh was 
40 miles distant, the intervening country being abeolutely waterleas. 
Fortunately, our loads were light, ee otherwim the whole expedition 
might have broken down, mulee being unable to maroh suoh a long 
distanoe without water when i t  ia hot. We left Qok in the dark, and 
stumbled down a stony watercourse for eome time, until, 7 miles out, 
the going beoame good, and we pressed on hour after hour. About 2 
p.m. we arrived a t  the crest of the paas overlooking the Tahrud valley, 
and by sunaet reaohed our oamp, whioh wee only just in, and, as may 
be imagined, we found man and beeat worn out after a march of over 
thirty hours. The ohief anxiety was, however, the fate of the few 
mdee whioh had been left to follow us with specially light loads; and 
when they a r r ivd  eefely late st night one felt most thankful, ae a 
storm in suoh an elevated district would have been fatal to any weak 
members of the party. 

Barn wee reaohed a few days later aici Darsin, and then the winter 
set in with extraordinary severity--so muoh w that, aa we afterwar& 
heard, the orange groves of Khabie, of T a h ,  and of IldazanderAn were 
dl ruined. I have already deaoribed Bam ee being the moat easterly 
town in  South-east Persia and some 700 milee from Quetta, the first 
town on the Britieh side of the frontier, the entire intervening space 
being deeert. I t  is situated at  an altitude of 5600 feet, and the 
prosperity of ita 13,000 inhabitante mainly depends on the henna of 
Narmashfr. In  a Barn Nrirna, or 'Chronicle of Bam,' written about 
t h e e  oenturiea ago, the drba or " four" oitiea of Bam are referred to 
ae Denin, Nish, ChugukabBd, and J e h  Khh.  Darein of to-day is 
surrounded by ruina and ohoked kandih, but in the twelfth century 
of our era formed the theme of a glowing eulogy.* It is situated a 
stage to the north-weat of Bern, aa mentioned above. The other three . 

Cf. 'Ten Thonsond Milea in Penis,' p. 216 ct q., for a delcription of Danfn and 
B.m. 

NO. V.-Nov- 1806.1 2 H 
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oitiee were in the dietriot of Narmeehir, which I hed previously 1 
travereed in two direotione. I had, however, been unable to quit the 
beaten traolr, and consequently I wee delighted to have the opportunity 
of exploring theee intereating sit= at  leisum 

The oaais of Narmeshir-the Arabs termed i t  Netmaair-lies to the 
south-eeet of Bam, and in espeoially important from the fact that the 
main route from Bandar Abbes to SeistBn and K h o d n  rune acroea it. 
When South-east Pereia waa subdued by the Arabe in the seventh oen- 
tury A.D., ite hot olimate evidently attracted them, and, eo far as can be 
asoerteined, Nisk wee their headquarters. Our first etage from Barn lay 
to the south-east, and won after entering the Numeebir district, we 
found the ruins of this Arab oity, which are even now moet imposing. 
Ite fort, oooupying the 8011th-weet oorner, poeeeesed w d h  70 feet in 
height, whioh ie moat unusual in Persia; along the top a gallery ran 
round the wall inside. We aamped a t  Kuruk, 3 miles to the soath-eaat 
of the onoe famous Nisa, and thenoe rode into the hills to examine the 
bud, or dam, whioh wes aleo equally famous. After a ride of 12 miles 
we struok e wide valley, down which flowed a river, and a t  a point 
where e few row8 of pebblea. diverted part of the water t o w d  
Kuruk wee the dam, whioh thue proved to be no dam a t  all in the 
neual senme of the word; and yet there wes once a dam here, b d t ,  i t  
ie said, by TBdud Kharun, the wife of the founder of the S~eenian 
dynaaty. In any case, i t  ie in reeponse to thie river that parta of 
Marmaahir are as green ee Bind, and one could only wish that an 
engineer might be called in to hueband the priceless water, whioh, 
in flood-time, not only runs to wests, but oausee infinite damage. 

One feature of Narmeehir ia oertainly the number of its deserted 
towns. Kurnk, for inetance, whioh Mukaddeei deaoribed ee a populoua 
dty,  wea only deserted in the nineteenth century, when Afghan and 
Beluch raids had beoome leee serious, and the peatantry were able to 
live on the land. Many travellers point sadly to these ruins aa a proof 
that Persia waa onoe more thickly populated than today. They are, I 
think, mietaken, ae i t  ie, on the oontrary, a proof that more peaceful, 
al;d consequently more prosperous, timee have set in, aa a result of 
which it ie no longer neassary for the entire p~mlat ion of a district 
to be gathered into a few strongly fortified towne, euoh as thoee I am 
now desoribing. 

From Kurnk we marohed due north not far from the right bank of 
a sluggish reedy stream, whioh, taking ite rise near Niaa, flows pmt 
Fahraj and disappears in the Lut. Villages abounded, but the jungle 
wee thick, and nothing prepared us for the importanoe of the mine of 
ChugukabBd, or "Sparrow Town," which we t r a v e d  a few milee 
before striking the main Bam-Rigin route at  Azizeblid. This was the 
former city of Narmaehir, and Mukaddasi, after referring to its denm 
population and fine palaoee, mentions that KhoraaBn merchants trading 
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with Omen made their headquartera in  thia oity. The area enclosed 
by it8 walls must, to judge by its extant, have been sufficient to shelter 
perhape eighty thounand people. I n  the oentre wee a mound, on which 
were the crumbling wells whioh aonstituted all that is left of the great 
Kuah-va-Ran * fort, bat of the oelebrated tninar which onoe dominated 
the entire district we eew nothing. From its appearance, Narmaehir 
city has been deuerted for centnriee, the latest referen- to i t  being by 
Hamd Allah, who in the eighth (fourteenth) century mentions i t  as 
popaloua, To-day the jungle haa gained the upper hand, and not even 
e hamlet exista on the site of this erstwhile proud oity. After olearing 
these very interesting ruins, whioh are eituated about a mile from the 

PALMS AND POPLARS AT BAM. 

right bank of the namelees river, we rode through thiok jungle to our 
camp at  AzizabBd, pleased to have had the opportunity of examining 
what was, without doubt, the ancient city of Narmasbir, whioh we 
found, es indicated by the Arab geographers, oooupying a site half- 
way between Bam and Fahraj. 

The next day we enjoyed eome good francolin shooting, and 
camped a t  Burj-i-Age-Mohamed, which wee built by an AfghBn ohief. 
Indeed, until the KBjBr dynasty was firmly establiehed, Narmasbir, 
like Ehabis, wee held by Afghan adventurers, Fahrtij being the laat 

-~ - - 

Thb word apparently embodiee tho Kuoh, who ero often referred to in oonjunction 
with the Baloch, and the Ran are' the Binda. Probably tho fort wne named after the 
raidern who wero to be guarded againat. 

2 11 2 
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etronghold from which they were ejemted, aa late three gsneratiom 
ego. One of my numerous Persian friende owned muoh of the property 
around the burj, or tower, and informed ua that we were in the -tre 
of the henna land. Thie valuable dye ia wwn in April, and moet osre 
fnlly watered for a year. It ie then planted out, and still moot c d y  
watered and manured for a eecond year. The plants, whioh aomewhet 
resemble tes bwhee, beer for an average of fifteen yeam, and the o u t p ~ t  
of Narmmhfr is 1,800,000 lbs. per annum in a normal scueon. O h g  
to laok of enterprise, the crop is exported to Yezd, when, i t  t ground 
by primitive stone mills. Thenoe i t  is sent all over Perek, and even 
penetraba to the distant Cauaaem. Henna is used more especially for 
dyeing the nailu of good Mohammedane, and, mixed with indigo, d 8 8  

a grey beard gloeey blaok. The Shah'u horsea have their taile dyed 
with the pure artiole, produoing a ourions effeat, which will long be 
remembered by Londonem of the laet genetation 

R i g h  ie to-day the moat important centre in the dietriot of 
Narmcrehlr, bat it is little more than a fortified oaravaneerai, md 
~ H W M  no oommeroid importanoe, whioh faot is eomewhat remark- 
able, and ie perhape attributable to the very low type of the inhabitants 
of the disiricta, whose wante appear to be aa limited aa t h w  of the 
Baluchie. To the muth, some 3 milea dietant, are the rnine of J d  
KhSs, the fourth oity of the dietriot in Safavi times, but unknown, SO 

far ee I can aeoertsin, to the Arab geographers. Ita plan oloeely 
resembled that of Chugukabid, there being a strong city wall with an 
interior keep, but the a l e  was emaller. Thie concluded the explora- 
tion of the ancient eitee of Narmanhir, and, aa everywhere we enjoyed 
good Irhooting, and there waa thick jungle in plaoee, the member6 of 
the miesion, who were painfully affeoted by the treeleeenew of P e b ,  
voted the dietriot the k t  and moet fertile that they had etruok mince 
leaving Bander Abbea 

We were, aa mentioned bofore, on the main -tern artery of 
commerce, which, from Rigtin, runs due north aoroaa the Lut to Neh.' 
We were naturally anxiom to examine the pace by whioh the nuin 
range is arossed, and Rudbtir, which lie8 to the wuth of thia great 
mountain barrier, was wnaequently the next dietrict to be examined. 
Buppliea were again a diffioulty, but by engaging thirty uamele to w r y  
forage and flour, we hoped to tide over that difficulty, and, ae heavy 
snow had fallen, the water queetion wee for onoe not write. Leaving 
Rigtin, we ukirted J d n  Khau and modem Sangahid, a few miles 1 
beyond which the jungle ceased, and we made for a gap in the r a g e  ' 
u11 one of the h u e  gravel elopoe which are such a feature of Pereia. 
The stage waa, however, 34 milee in length, and aa our mulee loet the 

- -- .- - - ~ Yido Trade Beport for Khornsdo, 1IW-5, where thin qnmtion in fully dealt with , by ~ue. 
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way, we were lnolry to be able to settle down by midnight. The 
following day a gale WM blowing, but we had to move on, and, after a 
oomparatively eaey rim, reaohed the summit of the GodBr-i-Gfaha, or 

Paes of the Oleander," at  an elevation of 4100 feet. A few miles 
further went is the Godtir-i-Saban, whioh is said to be equally easy, 
The importance of these two p e e e  lieo mainly in the faot that, owing 
to their oomparatively low elevation, they are never o l d  by snow, 
and if Sonthae t  Pereia be ever developed, they will become better 
known than today. I t  ia of oonmderable intereat to know that them 
rooky paeeea were omsaed, more than 2000 yearn ago, by Krateroe who, 
quitting the main army of the Qreeka in the delta of the Indue, marched 
from Sind ma Qaetta to the Helmand, whioh he followed down to SeistBn. 

H e  thenoe croesed the Lut aid Naanatabhd (Iepi), and joined Alexander 
the Great in the valley of the Halil Rud, bringing the r a t  of the 
army and the elephants." We oamped on the south side of the prres, 
underneath an extraordinary rock, whioh is one of the wonders of the 
provinoe. It is oompoaed of grey, deeply indented limestone, and rime 
in the shape of a natural oone to an altitude of about 1000 feet. At ita 
base is a ahrine, whioh pilgrim momionally vieit, but i t  is for ite shape 
that  the Mil-i-FarhBd is famous. The name oontaina a referenct, to 
F a r h a ,  the legendary engineer of Khusm, and the lover of the re- 
nowned Shirin. From thia etage, two long marahen weat aoroee the 
level valley brought ue to BijenBbBd, in RudMr. Throughout, euppliea 

. - - - - -. 

* Arriea, vi. 27,3. ViJs 'Ten Thon~and Miles in Penia,' xiv. 171. 
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were a csnee for anxiety, as the dietriot is inhabited by nomade, who 
do not store E d ,  or chopped atraw. To add to our tronblee, one of our 
h o w  died from the effeota of o l d e r  p o k i n g .  

RudMr, whioh I have already d d b e d ,  wes in the throea of revenue 
colleoting. But we m p e d  together some forage and flour, and, after 
being detained by heavy rain, marohed slowly up the valley of the Halff 
Rud to the dietriot of Jiruft, where our d i i d t i e a  04. We d 
the river to the right bank, and enjoyed the best fnrnoolin shootirig 
in whioh I have ever pmrtioipated, one day with three gane we bagged 
over eighty head of game in two and a half hours After exhaunting 
our enpply of oartridgea, we reoroamd the rivez in flood, when it j d s d  
ita anaient name of Div Bud, or "Demon Flood," end made a flying 
viait to the upper roaohee, where the hille would fevour a modern dam, 
but where we found no traoee of an ancient one. This oonoluded our 
work in thie fertile valley, and, bound onoe again for Kermdn, we 
mmed the Rudkhhm Shur, whioh flows down from Dilfkrd, and WM 

in flood. One baggage animal WM drowned ; but we finally resohed 
the amping-ground a t  Saghd4r with our kit intaot, although a pert of 
i t  wee waked. 

The next day we started to mamh through the finest scenery of itr 
kind in South-esst Pereia Eaat of us towered enow-olad peale, and 
westwards we looked a o w  a delighffal valley covered with brilliant 
flowering m b ,  to other giant ranges, and to the north Kuh-i-Hadr 
rose up in dl ita stately majesty. Thrioe have I travelled along thin 
route, and on esoh ooassion the mnm of pure pleasure whioh oomee trmn 
perfect aoenery hes filled my mind with the deaire to retram my etep 
and loiter in euoh sarroundinga Maaknn, eituated in the heart of the 
range, ie oonneoted with a petheti0 story. Forty years ago there wan 
nn unneually heavy fall of snow, and, npon the road being olesred, 
the oorpee of a European wee f o d  firmly wedged into the fork of 
a wild pistaohio tree. The then Qovernor-General made inquiriee, 
but in vain, and to this day who the solitary traveller wea remain8 a 
myetery, and one whioh ia hardly likely to be oleared up. We d 
the range by the Deh Bakri paee, 7380 feet above the eea (it is thus more 
than 3000 feet higher than the Qishn para), and revelled in the wperb 
view, whioh ranged from fertile Jirnft to the mouth, and wvered 1-B 
npon league of dull ~e l low Lnt to the north. From Jiruft, ae mentioned 
above, I wee on a familiar route, and a few daye after oroseing the 
Jabd  Bariz we reaohed KermBn, thus wmpleting a most e n ~ f n l  
h r ,  during which every dietriot of importanoe to the east and mnth- 
east of KermBn had been visited by the mimion. 

I 

* Cf. Eltrabo, blr. xv. cap ii. 7 : 16 Them wan a plant resembling the laare& which 
if eaten by the be& of burden, oaueed them to die of epilepey, accompanied by f-- 
ing at the mouth." Thin d d p t i o n  b moot WOIIKL~. 
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I 
IV. 

I n  February, 1906.1 reoeived inatructions to the effeot that 1 waa 
appointed to Meshed, and the ensuing weeks were among the buaiwt 
that I have ever spent, es not only had I just returned from a long 
tour, whioh invariably means an ammulation of work, but my small 

I office had, in addition, to oope with the 80counte of the Commemial 
Midon. Farewell visits, too, took up muoh time, and I realized fully 
how greet waa the wpnoh of leaving Kermh when eome of my oldest 
frienda d d  thpt we should never meet again, and felt that, humanly 
speaking, this waa the truth. However, there wan little time for 
reflection, and at  the end of Mamh we mid good-bye to KermBn, after 
a oonneotion laating for twelve yeare, whioh is not, I hope, finally 
mvewd. 

The direat mote to Meshed soroes the Lut was ruled out of aourt, M 

I wan travelling en familla, and no oarriago oan orma it, whereaa a 
brother of the Governor-General had reaohed KermBn from Khoraa4n but 
a few montha previously via Y e 4  and Tabaa, and this faot determined 
the route we were to follow. Bg far as Yezd I waa on familiar ground, 
but the journey ooroee the Lut from that town was new to me, end 
p r o m i d  to be of oonsiderable interest. 

During the nine yeera whioh have elapsed ainoe I b a t  had the 
honour of reading a paper before this h i e t y ,  I have been constantly 
rtudying the great deeert of Persia, whioh etwtohee in a eouth+aaterly 
direotion from clone to T e M n  to the British frontier, B d i e h o e  
of perhape 800 milw. Its width varies considerably, but i t  is never 
muoh l e a  then 200 milee. I propoee on the preaent o m i o n  to deal 
with the subjeot mmewhat more h l ly  than I waa aompetent to do a t  a 
time when I had only travereed it in one direotion, where= I have 
now either oroaaed or skirted it in almoet every pert. I am, unfortu- 
nately, not competent to d h  P e r h  from the point of view of a 
geologioal expert ; but we have the authority of Blanford that during 
the Eooene period mnoh of BaluohiattSn and Persia were under water. 
Mr. Huntington, to whom valuable and suggeetive work on ' The Besin 
of Eastern Persia and SeiatBn ' I would alao aolmowledge my indebted- 
neae, coneidera that there wae apparently k o  connection between 
the Arabian ese and the Sumartinn sea, oovering the Caepian basin, 
during whioh period the interior of the Ir4n basin formed e portion 
of thin ma. We do not, however, know when the ma retreated ; but 
it is evident that, M long aa i t  remained, the olimate of Ania must 
have been muoh moister than to-day. All this is, however, pre- 
historio, and has only been referred to aa a neceeeery introdaotion to 
a description of the aonntry aa i t  ia &day, and, before proceeding 
farther, a brief reference to the physiography of Persia eeems to be 
deaireble. 



448 A FIFTH JOURNEY IN PERSIA 

I The Ir4n plateen, ae it ia termed, but perhap with little eurotitude, 
conaiata of two greet inland baaine, the westerly one inoluding the 
major portion of Persia. The ensterly bwin, w h i l  is mainly formed 
by the Bwae drained by tho Helmand and Hari Rud, inoludee m a t  of 
Afghanietan, part of BalnohiatBn, end only the -tern provincee of 
Penis, ohief among whioh in geographical intereat ie Seiatin. Thew 
vlrst besins are e n o l d  between two rangee, both of whioh take their 
origin in "the Roof of the World," M the Pamirs are pioturee~uely 
tsrmed. The northern rangeg run at firet approximately south-west 
under the names of the Hindu Kuah, the Kuh-i -ah,  and then the 
olamiasl Paropamiims, the latter being the range to the 'north of H d t .  
Where thin range terminatee, a gap in the giant wall, whioh ia -me 
1500 miles in length, allows the Hen Bud, known in ita lower d e n  

- an the Tejend river, to escape to the deeerts of Turkestan. In K h o d n ,  
the Kara Dagh ia the name for the range north of Meshed, the rugged 
defiles of which are referred to in t h b  paper in oonneotion with my 
journey to the famoue fantneea of Kalbt-i-Nbdiri. Further west, in ite 
oentral motion, the Elbun range, by whioh neme it is then known, 
eepa~tee Persia from the Ceepian see, throwing up the stupendow 
peak of Demavend, whioh mwa its glorions oone to mme 20,000 feet 
above see-level, and is the joy of all lovere of beauty at Tehrbn. The 
remaining aeotion maintains a ooneiderabls elevation, albeit the pnawa 
are leas diffioult, and, trending to the north-wee& this mighty berrier 
terminates in the Armenian plateau, whioh bosats of legendary Ararat, 
iteelf a peak aome 17,000 feet in altitude. 

The eouthern sorim of rangee ia leaa imposing, but the ahaim cue 
muoh longer owing to the faot that they form a rough aemioimle to the 
diameter of the northern ranges. From the Takht-i-Suliman, the 
legendary home of the Afghene in Zhob, to the K e d n  proviaoe, 
the rangee, which run at firet mth-west and then pardel  to the 
Arabian ma, ere more remarkable for their ruggedness than for any 
exoeptional altitude. South of Kermbn, however, an, the H d r  and 
L.l.zBr range4 both of whioh I olimbed, end found the altitude to be 
about 14,000 feet, end, although thb  reoord M not exoeeded, the rrngeo 
remain lofty until their regular north-west trend unite0 them to the 
northern s e r k  in the Armenian platean. 

With this brief introdnotion, whioh proves how completely the Inb 
plateaux are earrounded by mountains, we return to the Luf whome 
exiatenoe ia summed up in the one word l1 aridity," whioh aridity, it ie 
to be noted, liee like a blight over the whole land. I n  more favoured 
lands, baaine formed by u p h e a d  are quiagly oonverted into valleyr, 
down whioh rivere rush to the me. In  Persia, on the oontrary, the 
water form were wholly inadequate to keep paoe with the uphmv.h, 
but withered away before forming trunk river eysteme; in oon- 
eequenoe, the acanty streama ew loat in k i n e ,  known M Hdmun, 
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within which are immenee gravel dopea, malt lakes, and equare 
lecrgnea of d h i l l e .  In  no osee doee this drainage reeoh the sea. 
Obeervations for rain have been taken a t  the Meshed Conanlate Gened 
for several yesrs, and show that the average rainfall ie only about 
7 i n c h  The enowfall in now being recorded for the firat time, and 
may average 3 inohea.0 At TehAn, the avtMge for the laet five yeam 
of both the aombined rain and enow fall ia 9.19 inoheat Theee figures 
thue fally establish the arid nature of Northern Persia, whioh yet 
boaate of a heavier rainfall than South-east or Central Persia The 
resnlte of aridity are well desoribed by Prof. Davis, and I oennot do 
better than quote him aa followe : When maturity, in an arid oountry, 
ie eo far dvenoed that the initial highland0 of deformation are greatly 
dillescted and degraded, we may picture the region as ooneiating of 
three kinde of  surf^^^^ : finst, a oentral plain of aggredation, with fine- 
textmed m t e  towards ita oentre, but with cotusor-textured waste 
around ita margin ; seoand, degraded, rook-floored plaina veneered with 
irregular petobea of gravels and aande, and graded so as to slope gently 
to the oentnl aggraded plain ; and, third, renidual mountains and hi14 
compo8ed ohiefly of thoee m k e  whioh beat reaist arid edon." $ Nor 
should the power of the wind be overlooked. In a humid land, vegeta- 
tion protede the m i l  ; but, in Persia, the entire wrfaoe of the land ia 
exposed to eroeion, and i t  is by no meane unuaual to marah over eolid 
T O C ~  with but the very acautieat oovering of gravel or send, w ~ h e d  
across it by flood aation. From one point of view aeolian forcea have 
more power than water, as the latter in oheoked by the faat that, how- 
ever powerful it may be, the sea ia its ultimate bourne, whereaa wind 
can scoop out ae it lieta, and there ie lese ultimate limit to the degrada- 
tion i t  aan muse to a surfeae whioh ia mited for ita operations. 

Of minor importance, but yet not to be negleoted, ia the enormom 
range of temperature in thii treelees muntry, which in a powerful ally 
to the wind and other dieintegrating fomee. There is, I imagine, no 
oountry where the extremes are greater, and thus another and a potent 
form ie ever weakening the rook and oo-operating with rain and wind 
for their destmotion. Again, Peraia ia not only oontinental, but ia 
surrounded on every aide by aonntriea all cursed with aridity. Thua 
there is little moiature in ita wind. Owing to the extraordinarily 
complete d e n  of rangee referred to above, moat of moh moisture a~ 
there ia disuhargen on the outer wall. Thie ia partidarly the aeee 
in the Cespian provinoea, where there is an excm of humidity, whioh 

I would mention that a emall m&orologioal observatory ie a h t  to be anstrocted 
at Y h d ,  at which wind olmervatiomwill be added to thm alrendy taken. It will be 
interecltiag to see whother the olimate of India ia in any way affeoted by that of 
Central Aeia. 

t In  1901.5~28" ; 1902,952" ; 1903,10a38" ; 1904,13.02" ; 1905,716". 
3 Vids " The Geographical Cycle in an Arid Climate," in the Geogapbicol Jwrd, 

vol. PI, No. 1, of Janur ry. 1906. 
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makes it a hotbed of fever, whereaa little or no moisture ameeee the 
Elburz range to fertilize the plateau situated to ita immediate loath ; 
in faot, the differenoe oould not well be more etriking. Yet another 
&tor ie that the baaii-nature of the intarior of I r h  wpplien no ranges 
of wffioient importanoe to attraot olouds, and as the prevalent wind 
ia from the north-west, i.0. from a oold to a hot region, no pxwaure 
is put on what olouds there are to dbharge their oontenta. Nature 
bee indeed been the reverse of laviah with her gifte, and man h.s 
eyetematioally aggravated thia unfortunate oondition of a f f h  by 
rnthleeely burning every tree or buah and never attempting to replam 
the loas by planting. To-day, the ooel depoeita of Pemia being aouoely 
touohed, fuel is eupplied either from fruit-twee grown by meure of 
irrigation, or by eornb, with the reeult that there is no more tresleee 
aonntry in the world than I&. 

To oonolude this brief aketoh of the origin of the Lut, eo far as oan 
be judged, both Empe and h i s  are drying up, a question dealt with 
in a paper termed The Deaicoation of Eur-deia," by Prinoe Kropotkin.* 
I t  ia there olarly demonetrated that, more eepecdslly in Central A i h  
and in Bnaaia, there h a  been an alarming deorease in the roinbrll, d 
that awernpn and lakm are dimappearing at r comparatively rapid mte. 
Beoent Antamtio exploration also ah~ws  that there hss been a notbeable 
r e d o n  of glooiem in the oomparatively short period whioh hu 
elapsed between the Boas and Smtt expeditione. To eummarim, the 
Lnt ia but the oentral and moet arid portion, or, in other worda, it 
ia the moet forcible expweaion of a generally arid aountry. Ib 
aridity ia oaneed by the general deaiaoation of Aeb, by ita oontinental 
poeition, and by the bin-l ike nature of the -try and the p d e n t  
winde. As i f  thew didvantages were not suffiaient, man hu 
deetmyed almoet all the foreeta which, until eome few oenturies ago, 
exieted in varioue parta of the oountry. Finally, thia aridity b 
increasing, end, exoept to an inappreoiable extent, c#mnot be remedied 
by man.t 

The horrore of the Lut are vividly dmoribed by varioae travellm; 

' 
but by none better than by Mukaddasi, who onoe took seventy dapr 
to oroaa it, and refers to the ever-bamng ranges, the drrsgemue d t  
ewampe, and the extreme0 of heat and oold. A t  that data, and indeed 
until the laet generation, the Baluohh, "a people with savage faas, 
evil hearta, and neither morale nor manners," as Ibukaddaei calls them, 

Vide QsorJlaphiml Joymal, vol. Sll (lW), p. 7782. 
t In March, 1906, I received a letter from Dr. Sven JIedin, whom in Oriental 

phrsseology one might well term the Son of Geography." He wrote from Rbr thrt 
he bad traversed the Lut frnm Tehdn to Jandslr, wbence be bad d the G d  
Kavir from north to south. H'e may thus hope for a full eoientiio acoouut from hir 
pen of this same deeert. Dr. Sven Hedin baa since completed his examination of tb 
Lut as far as Seistan. 
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terrorized the dasert, and thaee whom they ocrptnred they did to death 
" an one would a make, putting a man'n heed on a boulder and beating 
upon it until it be orunhed in." Thin polioy wan adopted on the theory 
of d d  men telling no tales, and the barberoue fanhion of the murder 
wae junti5ied on the p n d n  that i t  naved the edge of their nworda 

I now propose to make a few remarks on the nomenolatnre of this 
funereel wante. The Arab writern elmoat invariably need the term 
mf&a, whioh in an Arabio word nignifying a wildernem.. Pereione 
too, generally speaking, employed the oame term, which wan, however, 
in time replaoed by that of Kooir, or Kafo, ee it in pronomod in 
Southern Pernia. The etymology of Kawir is unoertsin, bat it signifiee 
a d t  deeert. Until quite reoently, thin word appeared on all Peraian 
mope M the deniption for the great want0 whioh mupien the heart of 
Pernia To-day, however, Kamr in ita turn hes replaced by the 
word Lut an the one general expreanion, Kaoir being reserved for eaoh 
portions of the denert an are aalty. I n  the north huge expansen are 
known by thir term, and alllo nepmrate tracts, an, for inetanoe, the wide 
ntrip whioh runs from the south of the bssin of the Zenda Bud p a t  
KiBn, in the KermBn provinoe, and whioh haa M y  been referred 
to above; in hot, all over Pemia these kamra ere nameroue. 

The origin of the word .Lut in intereeting, and denemen our done 
ntudy. In  varionn parts of the deeolating area piden tell the traveller 
of anoient dtia whioh were dentmyed by the Almighty with fire from 
heaven. Upon inapeotion, it ie evident that them eo-oalled " oitien " 
are but blu& worn and fretted by the action of the fieroe windn and 
rain until they- 

" Formed turret, dome, and battlement. 
Or ~ m e d  fmtaetically net, 
With cupola or minaret!' t 

Here, in my opinion, the origin of the word ie to be nought, and eurely 
no more fitting name than that of Lt&t,# an Abraham'n nephew in termed 
in the eeat, oould ponnibly be oonneoted with a want8 whioh extends 
eo far and in no terrible that ita blighting influence separates provinoen 
more effeotuolly than a stormy nea or any range of mountaiw. It in 
only fair to etate that some Perniane derive the word from Lut, whioh 
nignsee LL naked ;" but the above ie, I think, the true derivation. 
Before arriving at the conviotion that I wan correot in what I have 
ntated above, I not only queetioned many Peraians likely to know, bat 
I also oonnulted varioun modern Pereian worka on geography. In the 

Nldr-i-Khnnm, who, in a.m. 444 (1052), travelled from Nfin to Tabs, refm to 
the derert ss the Biyobcln, or Waterless Land." 

t The Lady of the Laka" 
$ I would add that the dory of Lot is well known to LLohammedms from the Koran, 

and that, as may be nuppoaed, their lm~uage han been profoundly affected by it. "In 
the year of Noah " is alao an expreesion taken from tbe Koran, which is in oommon rrw. 
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older ones, written perhapa twenty yeue ago, the word h t  never 
appears. However, in an atlaa published some eeven yearn .go the 
word Lui is rightly shown M the one general name. Ito spelling is 
that of the theory rejeoted by me. I nert turned to Arabic works, 
and in the modern Arabia C~ography, known aa the AnmkhW-d- 
Aurrhia, or the " Fresh LJhootq" and published in 1903, the word Lst ia 
printed so as to oormborate my viem.' Gteognphy ia not muoh studied 
in Persia, and philology a good deal lees, and I think that this some 
what obeoure question of nomenolatnre may now be oomidered to be 
finally settled. . 

To the north-met of Yezd the Lut ie narrower than at  any other 
point, and, in ooneequenoe, a oaravan route has from the earlieat times 
undoubtedly aroeeed the deeert in this eeotion. The north-went trend 
of the ranges of Peraia ie ita beet known omgraphid feature, and M 

our dimtion lay north-east, we regularly crossed range after range at 
right angles, eaoh range deoreesing in height as we neared Tabaa At 
distances aometimea exoeeding 40 miles are robcrt, or fortified v i h p ,  
where m n t y  suppliee can be pumhaeed a t  high ratee. Between them 
there is an oocaaional cib-a&r, or water-tank, whioh is probably full 
in the spring and empty in the autumn. The monotony of theae sterile 
ranges, the drainage of whioh runs south-ea~t to be lmt in the Lut, is 
more than trying; but yet many of the villagee along the route w 
flourishing, aa their inhabitants poeseee a monopoly of auppliea 

Fonr mware and a hoapital mistant had been deepatchd from 
Turbat-i-Heideri to replace our Sikhe, from whom we parted with great 
and-I believe--mutual regret at  Yezd. To give an idea of what the 
Lut actually ie, I propoae to describe a typioal march, and have seleoted 
that from Kharhna to SAghand, a distance of 37 milee. Khadna, I 
would mention incidentally, is the Khadna of Ibn Khurdadbih, the 
earliest of the Arab geo,paphere, who wrote in the third (ninth) 
century. 

We started off, es usual, about an hour before dawn, or, in other 
words, as soon aa i t  wm safe for the oerriage to move. A oaravan 
of pilgrims, bound for Meehed, wee also afoot, and it waa moet in- 
tereeting to watch the motley prooeasion. Men of poeition rode 
homes, their wivea being paoked into kajaiva, whioh are two aqnaw 
orates slung aoroae a mule. The poor rode dankeye or walked, and 
every now and then a prayer would be started and repeated with 
genuine fervour by all present. A few sleek mJ1w were partioularly 
essiduoua in reading prayera, mainly to ladies, aa the oaravan moved 
dong in piotnresque oonfusion; but there were no eigns of any one 

Lot, the nephew or Abraham, is written L,!. The word signifjiog Unaked" is 

u,t. 
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being on the alert, and, M the event proved, their remiannew was 
eeverely punished. W n a  ie pictureequely situated, and has a 
curioae aqueduct. I t  ie eumunded by muoh broken ground, which, 
although pleaaing to the eye, w e  very trying for the oarriage, the 
wheelm of whioh were laahed together, while villagera were engaged 
to support;it on each side. With much ditficulty i t  ultimately slid down 
unbroken into a atony but wide river-bed, where our guides informed ua 
that there were no further obstacles ahad,  and we paid them off. Four 
milea from KhsrBna we p d  a round watoh-tower, inhabited by a 
single femily, with a tiny strip of cultivated land, and, quitting the 
wateroourae 3 milea lower down, we skirted a huge gravel slope, whioh 
stretobed for many milea up to a low range of hillm and waa typical of 
the Lut, being abeolntely naked, sun-mrched, and desolate. At 18 miles 
we croaaed the level d t y  valley bottom, which is oleo typical, and 
began to rise steadily, the ruined caravanserai of R h i b  being vbible in 
the distance. Approaching it, a t  some 24 milee, we found i t  to be 
situated close to a rough defile, by which the road from NSin joins that 
from Yed. Riaib is nnister both in appearanoe and in fact, and only 
a year previously my ma in ,  Mr. Herbert Sykes, had had his advance 
camp attacked a t  this spot. I took all possible precautions; but as it 
w e  out of the question for the carriage with my son, who was less than 
two yeere old, to keep with the mules, we were obliged to split up 
the party, and oonsequently suffered mnoh anxiety. The four willing 
carriage horaes and our own riding-horaee required reat and a feed after 
travelling so many milea acrom the etony wade, and we consequently 
halted at  Rizib for some hours with a wwar on gaard, until our mulea 
overtook the carriage. We then allowed them an hour's start, and pro- 
ceeded on our journey, trcwompnied by a seoond caravan of pilgrims 
which we had overtaken a t  Rizib. The cosohman from his high neat 
mid that he saw men watching ns from the gorge, and the event 
proved that he wee right, for two hours after our doparture a gang of 
some twenty robbers swooped down ,on Rizib and capturod the caravan 
with the pious ladies and the sleek t~rullas. Every one waa bound and 
carefully searched, and, after being relieved of moat of their clothes and 
all their valuables, the disconeolate pilgxims were r e l d .  

(To be cmtitiued.) 
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By 3. STANLEY GABDINER, M.A., Fellow of Gonville and Cslue College, 
and DemonatrPbr of Anlmnl Morphology in the University of Cambridge. 

WE may at  this point, before prooeeding to the Seychellee, ooneider 
some of the bearings of our c r u h  on the formation of coral reefa 

1. Starting with the land, we are met everywhere with evidenaee 
of a ohange of level having been largely responsible for ita formation. 
This is true a h  of the groups of atolls in the Paoific, end meme to be 
a regular phenomenon in the Indo-Paoifio. At the eame time, we have 
indubitable evidenoe of certain islets on coral reefs having been formed 
by the piling up of reef material. The change required variee from 
10 to about 25 feet, end, while admitting that in plaoes ruch 8 b g e  
of level oould be eocounted for by the attraotion of the surrounding 
continents on the water, we consider that it mnet rather be explnined 
by some general phenomenon. This muat be left to other inveetigntor~, 
but we draw attention to the matter as one worthy of 0tudy.t 

2. The lagoon of every atoll we vhited eeemed to be inoreaeing 
in aim. Sir John Murray, in on unpubliehed oomparison that he made 
of the ohorts of 1837 and 1885 of Diego Garoia, whioh he haa favoured 
us with, points out that in the part reoharted the lagoon would appear 
to have increeaed about 2 square miles in size. Without discnseing 
thin result in any way, I may merely note that we found the whole 
lagoon shore of Diego Garcia to be fringed with low olilb, or with 
fallen nnd undermined oooonut and other trees. I n  Salomon there 
wen, indimtione of land haring extended out to the edge of the present 
lagoon reef, and in S t  Joaeph the increase wes no leaa clear. Else- 
where the evidenoe all pointed in the same direotion, end a rule aeems 
to be established for the whole region. 

3. The fringing flat around the seaward sides of the islands would 
appear generally to have been formed by an outgrowth and upgrowth 
of corala and nullipores, and to be everywhere growing outwards; off 
St. Pierre and Eagle i t  waa, however, formed by the cutting down of 
the present islands. Above 5 fathoms i t  is being built mainly by 
nulliporee; but below, down to 30 fathoms, of reef wds, whioh are 
being simply cemented by these a l g a  

h a d  at the Boyal Qeographical h i e t y ,  June 11,1908. Map, p. 4H. Continued 
from p. 33%. 

t If we roppoee the aouth polar regione to hare been free from ioe in reoent timer, 
and to be now oovered with 109 feet of ioe (or 100 feet of water), we find that, amp 
posing no change to have taken place meantime in the topognphy of the world, ahont 
5 feet of water would have h e n  withdrawn from every part of the wean, reduoing it 
by tho anme amount in height. 



THE INDIAN OCEAN. 466 

SOVTH ISLAND, FARQWAB, SHOWWO T m  HIGHEST POINT OF THE SAND BIDGE. 

4. The eteep, which wae found round every reef and bank save to 
the south of Great Saya de Malha, ie built up by maeeea of coral rook 
from the reef above, its angle representin4 that a t  which such material 
come6 to rest in ma-water. I t  ia being wnmlidated to aome degree 
by fragments of coral and shell, and by foraminifera1 sand, ae well 
.e by sponges, polytrema, and polyzoa. The outer slope beyond this 
depends very largely on the contour of the original mound on which 
the reef or bank was built up, but ie also greatly affected by the tailing 
off of the depoeit forming the steep. 

6. The formation of a reef depends on the interrelations of a large 
series of conditions, but a main faotor ia the depth down to which 
corals and nulliporee can live and flourish. A aeries of over a hundred 
dredging8 on the submerged banks near the Seychellee, made partially 
to eettle this point, givee- the limit for reef corals a t  35 fathoms, and 
for nnllipores a t  66 fathoms ; but i t  ehould be noted that these forme 
oan grow with extraordinary luxurianoe at  28 and 50 fathoms. 

6. Non-oaloareoue marine planta may be generally neglected in M, 

far ae they affect coral reefs, but on all the banks of the Beyohellee and 
Farquhar aeries they were extraordinarily abundant. Marine a l p  
would seem, indeed, to wver large areas of their surfeoea down to about 
60 fathoma, and would, of oourae, bindr together mud and sand and 
pmvent deepening. The presence of broad reef flats, ae to the eeat 
of Coetivy, in no way hollowed out inside, and the smallness of the 



456 THE INDIAN OCEAN. 

lagoom, ee at  Farquhar, are largely to be eeoribed to the biding 
together of the nand and ooral by the rook of two or three epeaiae of 
Zoetara. 

Laetly, i t  may not be out of plaoe if we add a few words about the 
Seychellee. They oomprise two ooral islands and seventeen granite 
h h d e ,  of upwarda of 150 square milea in eize, situated on a bank 
about 300 milee long by 100 broed, perhapa 12,000 qaere milee, The 
two ooral ialande lie to the north-west of the bank, when, alone there ia 
a traoe of e barrier commenoing to grow up. Theypni te  ielands all 
rest on the oentre of the bank, and euoh ahoale ee ooour near them rue 
not, eo far crs we could eeoertain, of ooral origin. Immediately around 
the granite iedsnds are here and there fringing wefa, eapeoially in bays; 
but these, if of any greet aize, have in every plaoe that we aaw around 
Praalin, La Digne, and U 6  granite ielete, or maeeea, to give them, as 
it were, aupport and to show their foundations. Nullipores p r a o t i d y  
do not enter into their mmpoeition, and anoh ooml maseee es grow u e  
of oomparatively amall size. Indeed, moet owe their origin to the 
piling up of dcareoua and eilioeoue eend in beye, or to the ontting 
down and removal of the granite above the ma-level. Yet the absence 
of nullipores is the important point, nothing elm reelly being wanting 
for the formation of true mral flata. In  no oeee do them d c a r e o ~  
plants grow well in lagoone or enoloeed wetere, and their absence from 
the centre of the Seyohellea bank-they grow well on the edges-in 
presumably due to the ohnrning up of the water and to the removal 

NODDLES NESTLNQ ON 6 W  ISLAND, CARGALWB CAMJOB. 
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above the ma, situated a quarter to half a mile behind the shore, and 
cut only where mountain streame desoend. Ita western faoe ie similar, 
but the slope in more gradual everywhere, and the preoipioee are lm 
marked. Even at  h t  we were strnok by the reaemblanoe of the 
eaetern line to the oliffe of parta of the Devon and Irish omate, and 
near Bhmelle stream we saw what appeared to be traaee of marine 
eroeion. Unfortunately, there wee no elevated depoait, but thin h 
soeroely rurpriaing when we oonsider the rainfall, and notioe the 
deeply eoored granite messes near the oosst. However, the line of 
aliEs so remarkably resembles a ooest-line that we are still inolined to 
believe that it was no formed, and that there hss been a oomparatively 
reoent elevation of upwards of 200 feet. 

At this point we oennot avoid some oonsideration of the terreetrial 
fauna and flora of the Seyohellea (whioh are extraordinarily rioh in 
endemio speaiee and genera) in referenoe to i b  poesible oonneotions in 
the past with other lands. It is a truism to remark that the f m a  21 
largely a fnnation of the flora, sinoe it ie in the leet instsnoe entirely 
dependent upon i t ;  the two, therefore, ehould be ooneidered together. 
Am a general rule we are inolined, in the first plaae, to wggeet that not 
only the preeenoe, but a h  the abaenoe, of eaoh form of life in of import 
anae for our purpose in any lands we are investigating. We ehodd 
prepare a list of the organisms of the arees, showing both the epeoier 
and genera oommon to eaoh pair of diatricb, and the proportion they 
bear to their renpeotive faunaa.and floras. We ehould probably by this 
meam be enabled to establish whioh is the parent area, if there be ona 
Next we inquire how many, or what proportion, of the oommon f o m  
might rearonably have p d  from the parent to the daughter by exiat- 
ing meens-in thelpreeent oeee to the Beyohellee from Madeg~oer-by 
aerial or marine transport. Oar opinion is that ruoh means are muoh 
underrated, espeoially in the Indian m a n ,  as we found driftwood on 
nearly every island we visited, large trees, qumred timbers, and quanti- 
tiee of barnboon, the latter only found by us growing on Yauritiur and 
the Seyahelles. . 

A prim f a m e  oonneotion being established between any two lmb, 
we:examine one by one the origin of the forms!not the same, to oeoertein 
why eaoh organism or group is not found in eaoh looelity. Here it 
will be necessary to oonsider the geologioal agea of the different p u p a  
of organisme. This, from the forms common to the two lands, will 
enable us to traoe to some degree the date of any oonneation, and allow 
mme reoonstruotion of their life at  that period. Leetly, but of perhapa 
greater importanoe, we have to investigate the special g e o p p h i d  
problems involved. We must aaoertain whether eeoh area hm aimilar 
environments, and to tmme degree we muat espeoially oompare the 

of suoh. We also require to examine the topographiaal ohangee 
of om daughter area in the past, oo far ae we know them, in .oonneotion 
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with ph yaioal oonditiom. Thie is of the greateet imporhoe in reepeot 
to ialands exhibiting either volania aotivity, or inorewe or deoreese in 

size by elevation, mbeidenoe, or marine action. The latter will be 
obvio~u when one remembers that a reduotion oommonly impliee an 
inoream in the dinity of the air, in tbe foroe of the wind, and in the 

a 1 2  
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rainfall, and that these may indurn a profound obange in the vegetation, 
with neoeaaerily almmt ae greet a ohangain the fa*. 

aould the organio life of the Seyohellee, granting ita speoi.l 
relationship to that of M.adagaeoer, have been derived from the latter 
l d i t y  by existing meene of tranrport? To answer this we require 
to briefly oouaider ita fauna and flora. An there are no mammala 
(exoept rsb and bats) in the Beyohella, any conneotion oould only 
have existed before fidagasoar wan peopled with mammals. There 
is one freshwater ohelonien (Sternofhus rimatus), a form whioh might 
well have been brought by man from Eeet Afrioa, and a limited 
number of l i d  and snakee, all of whioh might have oome by sea.. 
Three oaeoilians, primitive beeeta probably going beck to the early 
Seoondary period, are more difficult to explain, ee well M a mountain- 
loving frog. The other two batreobiens m d  the two fish do not give 
muoh evidenoe oompared with the large number of ewh in lhda- 
gasoar, while the exietenoe of only about twenty-six speoiee of land 
ahella (some of whioh mrteinly attained their n p d o  oharaoters in 
the inlands) in surprising on the crssumption that the looalitiee were 
ever oonneoted. Traoheete arthropods ore of no waietanoe, and there 
ere only three freshwater ornsteoeene, very few earthworm& one 
Planarien, a d  a Nemerteen, whioh probably beome adapted to r 
terreetrial eldstenoe within the p u p  itself. 

If the Beyohellea is indeed the remains of a large land at one time 
oonneoted with Madegeeoar, we would inquire how ita huna oould 
have b w m e  M, reetrioted. In  the obeenoe from oompetition with new 
forms from large land arew, its islands should oertainly have some 
animals retaining primitive oharaoteriatioa beyond the caeoiliane. 
Seeing the resemblenoes of the two faunas, we should have to mp 
pose, taking the latest poeeible date anteoedent to the pangolin and 
lemunr having reeohed Medagwom, that a lerge number of genera ~ 
have remained the same ainoe the early Tertiary period in both 
localities, or, aa an alternative, that there hae been @el evolution. 
If we allow the latter, we must further grant that the m e  environ- 
ment nley have aalled out, in oourm of time, the name ohereotera in 
forms onoe perohanoe widely separated. 

When we examined the flora of the Seyohellee, i t  wan a t  onoe 
obvious that ita speoiae mnet be divided into two olaaeee, i.6. thme 
whioh affeot a submil mainly oompoeed of limestone, and those whiah 
offeot the silioeone grounda. A considerable number of eaoh kind of 
plant will live on areas intermediate in their subsoils, bat not 6 per 
mnt. of eaoh really enoroaoh on to the other's land. Now, the lime 

I 

+ There ie the analogoar oam of a tortoim in Dicgo Garcia, almort aertainly inbb 
dnced by the nogrocn. A orooodile existed in the Soychellw, oertainly 1- than r 
century ngo, and it8 wmeinn have been found mb.fonil; e orooodile may be &- 
muine. 
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BT. JOSEPH ATOLG, AMIRANTID OBOUP. LAGOON BHORBI, BHOWINa R E W S  OF FIVE 
BSACHEB LEFT ON lTUl FLIT AS TBE I B U D  WAS WASHED AWAY. 

stone, or oaloiphiloua, plants are preoiaely the name ae we found in the 
Chagos, in the Amirantes, in Coetivy, and in Farqahar, any former 
land aonneotions of whioh are out of the question. Of oourse the cuees 
suitable for snoh plants in the Seychelles are not large, but the point 
in a moat importent one. It is, of course, poeeible to regard the oal- 
oareoua land as of quite reoent formation; but even then we ehonld 
expeot to find eome oaloiphiloue plant8 evolved from the eilioiphiloue, 
whereas the two floras are sharply dietinot. The queation at  onoe 
ariaee as to whether the silioiphiloua planta oould not ale0 have been 
oarried over an intervening ocean in the firet instanoe. The palms 
and mauy of the large trees are peonliar epeoiea and genera, but 
supposing that they have alwajs had aeeds more or lees similar to 
what they a t  present poeseaa, they oould oertainly have been ooean- 
borne; the lower plants, too, with their spores, oould jnet as essuredly 
have been oarried by the wind. The flora, indeed, obviously require8 
a oloser examination and analysie than it has as yet been afforded.. 

We are now left, both from the fauna and the flora, with the most 
meagre evidence of any former land oonneotion of the Beyohellee with 
Madageeoar, and we have only, in oonolueion, to ooneider i t  in reference 

It L intereating to note that the flab, wherever they exirt m ~ l n d  the Seyoheller 
inlands, are covered with green slgm of rpeoie-a never found by M elmwhew daring 
the onrire. 
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to the geography of the two looslitiee. We would at on- ~mphae'ice 
the faot of the exietenoe of an Indo-Madagaeoar oontinent, and a h  that 
our two l d t i e e  are formed of the same, or oloaely related, granite% 
a olam lof rook asaoaiated with oontinental areaa. We obeerve that 
there is no eign of any marine aotion over four-Htha of the pr-t 
land of the Seyohellee ielande, and that there is evidence that atmo- 
spherio agencies have been aoting upon the rooks and hills for a long 
period of time. Supposing that the Seyohellee were oonneoted to 
Madagesoar in the late Seoondary period (when the d a n e  and 
perhape other animals and planta came in), and that the ieland when 
first out off was the eize of the present bank, ie i t  not probable that 
the anbeepent ohangee from an area of 12,000 square milee to one 
of 160 in seventeen ieolated ieleta would auee the extinotion of nearly 
all the fauna and m a t  of the flora ? Judging by the analogy of other 
ielande, the oentral part, where the present ielets would have been 
situated, must have been a moderately dry savannah oountry, whereae 
i t  is now a regular tmpioal moist dietriot. In  the proowe of wduotion 

VIEW ON PBASLIX, BEYCEELLEB. BCORED Q U I T E  
CIm, WITH COCONUT8 BELOW. 
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very many, if not moat, of the plants would have disappeared. Vmt 
numbera of inseota would have died out, together with all animals 
whioh fed on them. Finally, the destruotion of moat of those whioh 
still managed to survive would have been wrought by more effident 
forma arriving from over the sea, or evolving out of the same, this 

' new set that whioh now oertainly dominates the fauna, and very 
probably the flora aa well.. 

We may edd one word in oonolnsion M to the importanoe to this 
oountry of the Seyohellee. Commeroially i t  is a t  present depreseed, 
but it waa for many years the leading vanilla-produoing oountry of the 
world. That industry wee largely destroyed by the dimvery of 
a ohemid enbatitate, but the islands will again flourish under Para 
rubber and oooonuts-and when English law replaoea the Code 
Napoleon. The inner harbour at  Port Viotoria, Mah6, is a good one, 
with deep water 01- to the pier, and there ia a large proteoted outer 
roadstead with suffioient water for the deepeat-draught ahipe. 

Situated almoet equidietant from the traok around Madagasoar and 
from the exit of the Red sea, and also lying outside the hurrioane zone, 
with an equitable lolimate, with high lands close to the sea, and with 
no tropioal fevers or diseasee, the Beyohellee wonld form an ideal 
centre and senatorium for an Indian ooean equadron. With i t  es a 
baee, with faat oruieers poseeased of wireless telegraphy, no move- 
ment of an enemy's fleet in any direation 00n1d eeoape notioe between 
Manritiua and Aden, while the position abeolutely dominetee Eeet 
Afrioa and one end of Madagasoar aa well. Furthermore, it might be 
a valuable waling station betwean the Bed see and Auetralia, and wae 
indeed, ee WM also Diego Qamia in the Chagos, on- need ee suoh. Of 
oourae, with our stations a t  Aden and at  the Cape, the Seyohellea may 
not be of muoh llee to us, but our supremaoy in the western half of the 
Indian ooean wonld be seriously affected were i t  in the hande of a 
hostile power. 

Lestly, there are oertain forms of work on board ehip whioh in the 
tropim are eoaroely euitable for white men, and " seedee" boye are 
commonly employed. Some of the Indian lasaers ere exoellent; but 
the orew, up to the sarang and tindals (boatswain and hie matee), must 
be of one nationality. This is a serioue drawbaok, but the Seyohelles 
negroes answer every requirement for the purpose. Largely the 
deaoandanta of negro elavea from oeptured dhows, they are thoroughly 
loyal to the Engliah. Reared of mixed negro bloods, in an exoellent 
olimate end acoustomed to the sea from ohildhood, they are of grand 

~- 

I would like here to exprem my grntitnde to my friend snd teaoher, Dr. Gadow, 
for dimnaning with me the questions relating to the dietribntion of the h d  nnimnlr 
and plantr. I hnve received many valunble mggentions and muoh nlreful information 
from him, bat I alone murt be held reepo~ible for the opinione expremed in thin 
P P r .  
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physique, and remarkably free from disease. Christians in religion, 
with no traoe of their own aulta, oheerfnl, laughing, and happy in 
their diapoeitions, their highest ideals the British bluejacketa, con- 

eiderably more intelligent than the Africans, and absolutely fearless, 
we venture to think that they may, if enoouraged, form a raoe of 
hardy navigators of immenae value to the British dominion in the 
Indian 008811. 
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I n  oonolasion, we would desire to e x p r e a ~  our indebtednees to  the 
Admiralty for allowing H.M.S. Bea&rk to undertake thie anise from 
Ceylon to  Beyohellea ; to the  late Admiral Sir William Wharton, and to 
Captein (now Remr-Admiral) Brthur  M. Field, hydrographere (under 
whose ordera the  oraim w a ~  arranged), for their moat willing aid end 
penonel interat ; t o  Cornmender Boyle T. Somerville and the  offioem 
of H.M.S. Seohrk, who osiried out m&t of the  topographioal, nreteoro- 
logical, and ooeanogrophioal work ; to Mr. (1. Foretar Cooper, naturalist ; 
to Mr. T. Bainbrigge Fletcher, paymatiter, and Surgeon Simpaon, who 
asaisted reapeotively i n  the land eoology and botany; and eepeoially to 
the  b y a l  Sooiety, to Mr. Adam Sedgwiok, to the late Dr. W. !I!. B h n -  
ford, to Sir John  Murray, to  Prof. Herdman, and to many friend8 for 
their aomatanoe and advioe. The  expedition wee largely 5nanoed b y  
the  managere of the Peroy Sladen Memorial Fund, b y  the  managers of 
the  Balfour Fnnd, and b y  the  British Aeeooiation. 

Before the paper, tbe PBE~IDENT: I have now to introduce to you Mr. Eltanley 
Gkrdiner, one of our   no st thoughtful and experienad biologiate, who gave us an 
excellent paper in January, 1902, on the subject of hie explorations in and about tha 
IIlrrldive inlands. Prior to that, as far back as ten years ago, Mr. Stanley Qardiner 
was biologist of the well-known expedition of H.M.S. Psnguin, then commsnded 
by the prersnt Hydrographer, Admiral Field, who is here to-night. Recently 
Mr. Qardiier has devoted himself to the nubject of the Indian ocean, and after 
much preparation, he apent a great part of 1906 examining the geography and 
the biology of ite inlands. This wort, which he in about to describe to us to-night, 
was very successful, thanks in the first place to the Admiralty, who (moved by 
the Royal Society) were good enough to allow Mr. aardiner to voyage about in 
H.M.S. &dark, then employed in hydrographical work in the Indian ocean. I 
hope that AdmM Field will, lder on, speak about tbat point. A large portion 
of the money needed for the expedition WM found by Mr. Qardiner himaelf; 
another large portion of it WM found by the Percy Sladen Fund, about which I 
may may a few words, for although I think memorials have been somewhat over- 
done of late years, some are most useful. The Peroy Sladen Me~norial wae 
initiated by Mrs. Peroy Sladen in the memory of her husband, who, M you know, 
WM a distinguished zoologist. The amount collected was about E20,000, and, M 

through its help excellent work such M that done by Mr. Stanley Qardiner is 
enabled to be carried out, we must, I think, agree that the fund has jutified its 
existence. I will now call upon Mr. Stanley Qardiier to read his paper. 

After the paper, the PBE~WENT: I wlll rrak the Hydrographer, Admiral Field, 
to my a few words. 

Admiral FIELD: The ecientific results of this expedition would, I think, take 
very much longer time to work out thoroughly than the time during whioh the 
expedition lasted. The idea of the expedition was originally suggested by 
Mr. Stanley Qardlner to the Admiralty about two years ago. It was backed 
up by the Royal Sooiety, and the Admiralty found themselves nble, I am glad 
to may, to lend a hip. Our survey vessels are so few in number that, although 
the Admiralty have every denire to ~ d s t  ecientific rasesrch, in view of the 
incement demands for modem surveys for the benefit of practical navigation, it 
in verp difficult indeed to set aside a ship for purely ecientifio purposes, for any 
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lengthened period at any rate. The original programme wan unavoidably and 
considerably curtailed, I am sorry to my, M it WM neoamry to bring i t  within 
the limits of the time for which the Admiralty could give the ship; but i t  ape 
poaeible to spare the M a r k  for six months when she wee unable to work on the 
c w t  of Ceylon. The I n d i i  oaern hse been very little traversed by our m y  
sh ip  of late yearn, and in comparison with the north and south Atlantic, and the 
ronth-wmt Paci6c in pertic&, very little sounding haa been d e d  oat them 
in recent para. There is an immenee den1 of surveying work to be done in those 
waters, both in the Chagos archipelago, Seychellen, and other wral banh of luge  
extent, bemdee deep-sea exploration. From a purely hydrographid p i n t  of 
view, the time WIU too short to be able to do much more than fix the aetron* 
mica1 p i t ions  of certain points in order to adjust the existing surveys and to 
make we of them to the fullest extent; but it wan poeeible to combine wch 
wrveying work with the scientific mearches which Mr. hrdiner deeired to carry 
out, which will be of very great value. Turning to a few pointa in the lecture, 
the lecturer eseumen the land oonnection between India and M a d a g ~ ~ ~ ,  and 
ruggeets the action of tides of extraordinary force in the open sea, w h i i  he 
supposes to have extended a t  that period about halfway round the world nesr the 
equator, and that these tidm would be instrumental in the disappearance of the 
land .s it  then existed. That lursumption would involve currents of enormous 
mngnitude, I should imagine--much more than we have ever been able to tram 
in the present day, at any rate; and the tides would have to have been very 
greatly enhanced in those days to produce such resultn. But Mr. Qardinca hu 
rather eseumed the existence of these very deep and strong currenta, and I do noi 
think that we have sufficient evidence yet to say positively that they do exist 
at a very great depth in great strength. The evidence which he hee adduced, 
derived from the trend of the eounding-lines and dredges, I think I should be 
inclined to investigate a little more cloaely before I should be disposed to lrcoept 
it  altogether; and we have no p i t i v e  evidence. We have not put a cummt 
meter down at thoae depthe, and until we get that current-meter dom, I &odd 
be inclined to suspend judgment on the point. Upon these great currenta dependr 
very much the argument of the theory. There is, however, I may my, one 
instance that I know of supporting the view of deep currents. There k the 
of breakera having been reported in localitiss which, when they were subsequently 
examined, showed no sign of shallow water; deptb having been found in one 
instance of 800 fathoms, and in another of 200 or 300 fathom. I think them 
wan no doubt about breakers having been eeen, and I should be inclined to a&bs 
them to tide rips oaneed by the tidal undulation meeting obstruction in the ocan, 
and setting up b local current which made itaelf apparent at the surface. So them 
ie that degree of evidence, I admit. The deep-sea sounding8 of the &dark hare 
added very considerably to our knowledge of the topography of the I n d i i  oasn ; 
but the area to be investigated ia so great, and the Indian ocean has unavoidably 
been so much neglected, compared with other parts, that any attempt to draw 
contour-lines must still, I am afraid, be an effort of the imagination. Still, it must 
be admitted that it is astonishing what can be done in the way of drawing 
contour-linm with very scanty material, ae shown by Sir John Murray's work, 
when viewed in the light of subsequent soundings which have been -obtained 
since he drew his contour-lines. As an illustration of how contour-linen h m  
on insaEcient data may be upset, I may mention a coral bank of 34 fathoma, 
lying midway between Mauritius and Cargados, within 30 miles of one of the 
Sealark'e soundinge of nearly 2000 fathoms. Thin bank was accidentally dis- 
covered by a p i n g  steamer a few months after the &a?ark WM there ; ahe was 
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letting her munding-wire run oat to see if the Thomaon machine WM clear, and 
m dimovered thia bnk.  I t  wea nnfortunate that both of the Mark'a deepnee 
aoundlng maohinsr became dhbled before the erd of the mube, and that prevented 
exhanative seuching for vigias. Them vigirra are often very troublerome to 
diaprme owing to the vague reporb of their pasition. Seuching for them ia 
very anxious work for the wmmanding officer, M I know well in my own ex@- 
en= Of late yeam, from our knowledge of the probable s l o p  of submarine 
banks at different depths, it is poaaible to form some idea of the limib of the 
d e t y  woe surrounding deep roundinga For instance, I know of no oum of a 
dangerour bank existing within 6 or 7 miles of a 2000-fathom rounding, and one 
an feel tolerably oertain that there in no danger within 3 or 4 mller of 1500 
fathoms; but a danger m y  exist within 2 milea of a aounding of 1000 fathome. 
Them rough prrctical rules I have found of great aervice, both in avoiding 
danger8 at night and in esuching for them in the daytime. I think it is right 
to point out that there is mme danger in drawing wncluaions, such M the leoturer 
86eUna to mggsrt, from a compsrimn between chart8 of sixty or seventy years ago 
and thaao of the present day. The work of many years ago WM carried out, of 
aoum under great dificulties, by ailing shim and in many m ~ e r  in not in suffi- 
cient detail to allow deductions of the kind that ue suggested to be aafely drawn. 
The limitations of time, and the immense area that had to be covered, and waa 
wverd, by the older surveyors, would nsceaaarily preclude details unimportant 
to mvigation being aocnrately chuted. And I think that there is considerable 
b p r  with people who are not acquainted with the way in which hydrographic 
surreys are carried out, that they may be inclined to think the work more 
emurate than it b. In former days it WM not poaaible to do it with the mme 
degree of aacuraoy M it ia in these later days. I will not detsin the meeting 
with any further remarke, but before sitting down I should just like to thank 
Mr. (3ardiner for hia very inkmating lecture. 

The PIUIWDENT: & this is rather a ailora' night, I would ask Captoin Creak 
to my a few words. 

Captain CBEAK : I am afnid, after the full dimuaion of thia aubject to which 
we have already lbtsned, I cannot add very much. Recognising the oonnection 
b~tween geology and terrestrial m-etirm, I would point out that on the  EM^ 
c h a t  of Africa, and in the region under diecussion, where the magnetic needle had 
hen oompurtively mtful for many yeara previous to 1880, there h~ since been 
a remarkable outbnrst of magnetic change, continuing to the preaent time. Whether 
that h~ any connection with the observed rbe and till of the land, I would not 
yet venture to my, but I may 'give an inrtence in point. After the grest exploeion 
of -toe there WM a marked change in the behaviour of the magnetic needle 
a t  the neighbouring observatories I would euggest the desirability of a proper 
nugnetic 8UIVey M one means of sottling the matter. I think that A d m i  Field 
h~ adduced a strong point-that there -ia M yet no evidence for currenb of the 
rtrength suggested in the paper, and until we have tried d l  these p h  with the 
ourrentmeter at Werent depths, I do not think we have any ground to support 
M in thinking that they exist. I have never heard of any ocean current which 
would pmduce the g m t  changea that are going on. I think there must be mme 
other mum. Perhaps, M the lecturer asps, in seventy or eighty year8 we m y  
know more about it. 

The PBE~IDENT: I thlnk we should now like to heu romething On the ge6- 
logial ride of the question, and perhapa Mr. Lydekker, who is on the Qeological 
8 ~ q  of India, and who L rlro r geographer, will favour urr with a few remarks. 
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Mr. R. LYDEKKEB: I t  is rather difficult to critidae a paper of such longth, 
which coven such a wide 5dd M that which Mr. Qardiner has laid before w thir 
evening. I may ray that I can only dimurn one very small portion of it, and st 
thin late hour of the evening I wffl do so very briefly. Mr. Qardiner talk4 I 
believe, about Madogancar and India being connected by a namw aone during the 
Beconday period, but I think he baa put the clock on a little bit too faah A 
Fellow of thin Society, who perhaps did more to enhance our knowledge of the 
dietribution of animals than-anybody glee, the late Dr. Bhford, exp&wd very 
strongly the opinion that there wan a great belt of land whioh connected Africa, 
Australii and America together, and that this pemiebd during the whole of the 
Becondarg period. The evidenoe is convincing, becaw we get the name planb in 
India, in Africa, and in South America  here is also reason to believe that them 
waa a strip of. lend, during the Seoondary period, connecting Madagascar and India 
I venture to think, however, that the reader of the paper has made a little too 
much point of bringing out the lalter connection M a mdn fature, when I think 
it is a minor feature. Undoubtedly it existed. If Fellows will refer to an article 
in this month's Pop la r  &Sam Montlrly, an American magmine, they will ax an 
i n W 1 n g  acconnt of South American fishes, in which the writer argna that the 
connection betwean Afrim and America must have preieted to the Eocene period, 
when our author nays apperently only the 1ndia-~ada~anoer line remained. I 
believe, therefore, that the main equatorial connection existed much later than the 
author eejs. With regard to the action of currents on the connection betmen 
lldadagawer and India, you hare to take into consideration that moat of the old 
land oonnection between India, Australia, and Africa has been removed; and 
I do not suppone any one is going to tell you that currenta put out the whole 
Indian ocean. The probability ia there must have been continuity of &ion, and 
that the action which carved out the Indian ocean mast have aleo been the main 
cam that separated Madagascar and the Seychelles from India. There must have 
been some cause other than currenta, and I think subsidence murt have played 
a very important part. 

I ought not to t r e s p s  further on your time at this late hour, but there is an 
intending point about this connection between Madagmcar and Ceylon I should 
like to have explained. I believe the oonneotion must have still existed in the 
Miocene period; but the Seychelles, which are granite islands, we are told, us 
apparently not remnanb of that oonnection, and I do not therefore me how they 
gbt their tortoinen. [Here the speaker WM corrected by the author in rrgud to 
the Seycbeller.] I aacept thin correction, but rtill fail to see how the giant 
tortoinen got to the other inlands, which are eeid to be purely coral. It is all right 
to find them on the Seyohellw, but I want it explained how they got on the others. 
My chief points are, first, that the olock has been put a little too faat, and that 
the main equatorial belt persinted later than the aubhor believes, and that the 
Madagsscer-Ceylon connection, I should eey, wes also rather later. With regard to 
the current question, I maintain that whatever carved out the great Indian owan, 
the name action must have cut away the connection between Madag~scar and 
Ceylon, although it may have been finally aided by the currents. The whole 
matter is a very interesting and a very difficult problem ; end I am sure that, 
though we may differ in details, we shall agree that what Mr. Qardiner hm done in 
of great interest and importance. 

Dr. MILL: The main point in this paper in not, I think, the palmontological 
speculations, but rather the proof-and I think I may say that Mr. Gardiner h u  
given a definite proof-of the m a t  depths at which currenta oen prodnoe an BBsot 
upon the floor of the ooean. I remember very well the great impreoaion tbat nu 



THE INDIAN OCEAN-DISCUSSION. 460 

made when air John Murray demonstrated that the Wyville Thommn ridge, at 
the depth of about 260 fathoms, was swept olear of mud by the currents of the 
ooean. I t  was formerly suppoaed that no action dieturbing the floor of the ocean 
took plaoe below 100 fathom; the discovery of the Wyville Thornson ridge 
ahowed &ion at several hundred fathom, and now it is shown that mud and 
nand are swept away at 1000 fathoms, and that is a fact of red importanae. 
Whether in the pnet the equatorial tides have p rodud  muoh greater forces than 
are now at work, I do not know, nor do I think that I greatly w e .  There is still 
no much to h d  out about the condition of things at the pressnt time that I 
apprmirrte Mr. Gardiner's mlid addition to our store of fact& I was dietmeed to 
hear the Hydrographer my that the current-meter had not been sent down to great 
depthr. One valuable result of the work of the International Oouncil for the Eltudy 
of the Baa hao been the great improvement of ooeenographical instruments, includ- 
ing the currenhmeter, and all forme of apparatus are now far better than thoee in 
use at the time of the Chdknger Expedition. Mr. Qardiner was provided with one 
of the beat forms of current-meter, and I must own that I wee dinappointed to see 
the instrument looking no clean and new as it lay u p n  the table in the other 
mom. I think that in future, before sending out any expeditionrr, we want more 
preliminary study and more scientific guidance in theprovieion of all the apparatus 
that oould reasonably be foreseen to be required. I hope that the time is oomiug 
when we may have oceanographical expeditions fitted out for the eole purpose of 
*arch. I know the magnificent services that have been rendered to science by 
the Navy in its hydrographical surveys, but oceanography hrrs gone beyond the 
needs of the Navy into the deep waters outside thqee that mnst be charted for 
any purpose of navigation ; it  has gone into a region a t  preaent interesting only 
to scientific meli where only a purely dentific expedition, with ample money 
given openly and solely for aoientific purposes, con advance it. When we see 
how much can be done under conditions that, while favourable, are not perfect, we 
-not help feeling how muoh more will be done in the future when the Govern- 
ment of the country, and perhape even the wientifio societies of the country, fully 
realiie the importance of doing this work. I think Mr. Gardiner must be oon- 
gntulated on having given us a moat stimulating paper, and one that hee given 
rise to a livelier and pleeeanter discussion than I have heard in the Society for 
many years. 

Dr. Gaww: I oan only speak as a zoologkt, but still a few words from the 
zoological point of view may not be amiss, if only for this reason-that zoologiets 
are responsible for having advanced this problem of the connection between South 
Afriaa and Indir. This suppoaed land conneotion naturally implien the fate of 
idan& like the Mauritius and Seychellen, and I think the way in which ~oologisb 
about forty years ago w d  to set about to prove this conneotion was rather what 
we would now d l  crude. . I t  wee bawd upon the well-known fect that in Africa 
and Indii existed a number of well-known types of animals like lemune, rhino- 
ceros, pittan, eto., and when it happened that foesil hippopotamus were diecovered 
in M a d a m  a d  in India, this wee looked upon M proof poeitive of the corrsct- 
n w  of the former existence of 66Lemuria!' But then it came to para that one 
undemtood that i t  wag wie r  to eceount for the similarity of the h n a  of Afrioa 
and India in another my,  nqmely, by assuming that the centre of dinpenion wee 
nomewhere in Eurasia, whence similar or closely allied creeturea spread into Indo- 
Malaya and into Afrioa, whilst in the northeru parts the originals died out. How- 
ever, zoologically, there are quite a number of creatures which suggest very strongly 
tbat such a connection mnst have existed, not only in the bygone periods of 
Mewmic times, but even in the Tertiary, perhaps an late M the Miocene, period. 



470 THE INDIAN OWN-DI8C088ION. 

For instance, if you take the amphibia of Madrrg~llau, you 5nd that they hare  
a very strong remmblance, which cannot be midental, with thom of India urd 
Malay& ; and, what h stranger still, the amphibian fauna of Mdagamar hrrs m m  
affinity with Malaysia than it hae with South Africrr. We have now to dR 
ow material more d o l l y  than hss been done until naently. The abmnoa in 
Madegaecar or in India of certain group of animals is just as important a fat- 
ss the prssence of othm. But one good h t  goes a long way, muoh fwthm than 
many ~peonlations. Mr. M i n e r  ahowed us the photograph of a t o r t o h  Nor, 
such gigantic tortoieer existed, not only in Aldabra, but in h€adagcraclrr d &ill 
further enat, in Mauritius and Rodrigurn. Them land tortobar are moh dl- 
defined forms that it in almost aertain that this type cannot have been d&pd 
independently in diflerent oountries. Moreover, they are no aholutely temstrial 
that wherever we flnd them, unlees where they have been brought uti~oially by 
man, these tortoises muat have got there by land So ter M I know, them ie no 
fact brought to light M to the dintxibution of animals or p h t a  whioh is d a d  
against thin idea of the Afrlcs, Madrgreccu; and India connection, a connection, I 
insirt, which must hare l ~ t e d  right into the middle of the Tertiary period. T h m  
is nothing against it. There is strong reanon to oompel nr to think that i t  exi&ed. 
NOW, curiously enougb, it m m s  that from the ooe~ogmpherC and from the 
geologist's point of view, Mr. Qsrdiier feels certain that the commotion cll.irtsd, 
but that even with these newer and more exaot methodn he hila to prove hii point. 
As a soologiet, I think we ought to be gratoful to him for giving ua a hint of 
how to get out of the difficulty. We feel that diaappee~oe  of the land mnrt be 
of comparatively recent date. The problem still stando, although we do not yet 
exactly know how to tackle i t  or bring forward definite proof. 

The P R E B I D ~  : As we have not before us the mons of time that Mr. Chdim 
can wmmand for his phenomena, we murt terminate our dimmerion now, eopially 
ss Mr. Gardiner hae nome replies to make to the pointa brought forward by other 
m e r e .  I shall, therefore, now propose a hearty vote of thanks to h i  for whst, 
I quite agree with Dr. Mill, is bne of the moat intereating papen I have heard in 
thin hall. 

Mr. J. STANLEY Q A B D ~ B :  I have, in the firat pl.cq Ito ex- my grat 
indebtednear to you for the Find manner in which you have p e e d  a vote of thanh 
to me, and alao for the very patient way in which you have lietenad bnight, 
particularly since I am sure to be regarded by some M having been putting forward 
crack-brained theories. In spite of the latenem of the hour, them u e  one or t m  
pointe to which I mwt refer. First of all, the question of dee- cummtn: it 
does not, M Dr. Mill pointed out, want a current-meter to prove their exhtmnoe. 
The bottom d e p i t ,  or rather the abeenoe of a bottom depodt, doer give a d&ib 
indication, and these indications, when cumulative, give an absolute proof of the 
existenoe of such currents. There hsve been numerour &undi* in nh.nnalr 
between the ielanda of the Malay archipelago, many of whioh are so o l d  in u 
to be apperently unmitable for the existenoe of such deep aurrsnts. I d 
that the bottom characters, ~oertained by them noundlne;l, give definite proof of 
the presence of deep currents in that region, and make the exirteno8 of dm* 
onea eeslly understandable between India and Madagaooar. Fnrthsr, I have not 
yet seen the contentiom put forwud by Mr. Buchanan in 1896 aeriody contsrtsd 
with regard to the currenta between the Canary inlands. 

I am particularly grateful to Admiral Field for ooming and speaking. I am 
sfraid I may have been h the paat guilty of laying too muoh rtresll on the 
compariwn of charts. I am accused of regarding Admiralty c h v b  rs being mas 
oorreot than they really are, but Admiral Fidd should be the laat to room me, 
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dnoe my oonoeptiom were derived from weing hir m y 8  in H.M.S. Psnguin ten 
yearn ego. I wan +1y intererted in the new soundinge between Cargadon and 
Mauritiun. In one chart, prepared for the Maldive expedition, I joined them 
lands on purely theoretical grounds within tbe reme 1000-fathom line. In a chart 
prepred for this evening, l~mparated them, in view of our mundinge, and I em 
happy in now being able to include them again, ar I thiik Mauritius and Bourbon 
must have been o o ~ w t e d  with the Cargadoe-Seychelles oreeoent. 

The queationa mined by Mr. Lydekker go very deep, and ere acutely suitable 
for ooasidmtion now. At thir hour one cannot go into the question of the 
geopphicnl diitribution of animals and the very divergent views that people take 
about parallel end convergent evolution. He suggested that I waa wrong in 
considering &night the ooem between Wagancar end India by iteelf; but the 
expedition only explored that line, so I naturally confined myself to it. I quite 
aocept a great d d  of what he mid, and of the considerations put forward by the 
late Dr. Blanford, who largely d a t e d  me in the lraheme for my expedition. I 
do not eee why the mbeidence which formed the bey of Bengal should have .Is0 

&connect4 Yadagarcer and Ceylon. I am sure moat geolo@ta will be agreed 
that the Madagrecar-A~tralia connection wan broken down long antecedent to 
that of Msdaganoar with India, the Baylof Ben& having then been formed. Now 
M to the question of the t o r t o h .  How did they get to Aldabra? Aldabrs must 
have been connected to Madagascar I Is this pomible ? I t  is e recently elevated 
limatoae island, and we nhould have to imagine rr complicated wries of upheavals 
and rubeidencee in quite recent periodq making and destroying s bridge, but 
laving a little rpeok of land peopled by tortoiaeu I confese that thir euppooition 
is  .to me incomprehensible, and I must fall baok on such methods of marine 
transport M brought tortobe to the Chagos end liiardr to so mmy lands. The 
question of the means by which euoh dirtributione were effected is a difficult 
one, and me ly  too complicated and detailed for diecumion at thin late hour. 

NOTES ON THE QEOQRAPHY AND PEOPLE OF THE BARINGO 
DISTRICT OF THE EAST AFRICA PROTECTORATE. 

Tma dis t r id  oomprises an  area of about 10,000 square miles, and wse 
unt i l  the laat few years one of the least-known portione of the pro- 
tectorate, and it ie pn this aocount tha t  it is considered tha t  the  
following notes may interest the Sooiety. 

Personally, only a small portion of the  distriot is  known to  me, and 
the  bulk of my information haa been collected from the reports of Mr. 
(3. F. Archer, who hea energeticmlly adminietered it during the  laat two 
y e w .  

Qeographid. 

From a n  altitude of 3325 feet a t  Lake Baringo the country drops 
e t e d i l y  towards Sugota and Rudolf lake (1280 feet), where the  heat 
becomes intense and the peeing-grounds are rcorohed by a withering 
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wn. About Maroh or April torrential raine uenally ocour, and the 
numerous dry wateroouraea are transformed into great rivers-in a few 
daye half the oountry ie under water or oonverted into qnagmirea The 
soil, however, ie eo eandy and porous that a few weeke later the water 
has all dieappeared again. 

Owing to thia soaroity of water, there ie little in the distriot to 
attraot the Earopean mttler, end this area may be definitely looked upon 
88 a native r txw~e ;  the only ohange might oomo from the discovery of 
minerals, but the very recent voloanio fonnatione of whioh the oonntty 
ia oompoeed do not offer hopeful prospeote. In apite of the aridity of 

T U W A  CHIEF8 AT BABIHQO. AJXOWA THBI BOVEBNYEHT CIUEF, OH SXTFtBYIC 
BIGHT. 

the area, the grazing ia d e o l a d  by the nativee to be marvellomly good, 
aspeoially for sheep; but, owing to the preoarioua water-eupply, they- 
forced to adopt a nomad exiatenoe and more on from one watar-pool to 
another. In aome plaoes they depend on braokiah apringe, end often dig 
wells in the dry wateroourres to a depth of over30 feet. 

One of the most onrioue feature8 of thie region ia the river Sugota, 
whioh, when viaited by Mr. Aroher in September Iset, waa a rapid 
stream about 10 yarda wide and 2 feet deep. It is hot and brnobisb, but 
drinkable in its upper oourse. I t  rune on northwarde for about 50 milee 
without widening out in any way, and when it approaohm the vioinity 
of the Andrew volcano, whioh ia on ita east bank, suddenly dbmppeam 
into the ground. North of this point there are great data coverad with 
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depoeita of natron (the magadi of the ~rativea), and in the middle there 
ia a small lake fed by two small streams from Mount Nyiro. 

The enormoua Lake Sugota of the Intelligence Division map, 
No. 1429 (d), ie non-existent, and i t  is di6cult to underetand how 
i t  beoame delineated. The [Jugota river is bounded by great walls 
of lava, ao could hardly have flooded the plains. It, however, may 
be that Cavendiah or one of the earlier explorers MW the whitey natron 
deposit6 from the slopes of Mount Nyiro, and took them for water. 

There are alm natron depoeite higher up on the Sugota river, a t  a 
place called Pirias, and at  this point the stream becomea quite nndrink- 
able, and, according to native abcount, if camels and sheep drink i t  t h q  
die in a few minutee. 

The native aoaounta of the Andrew volcano are rather interesting. 
They are firmly convinced it is the home of Engai (a Masai word mean- 
ing " God "), and are afraid to approach i t  clomly. Strange rumbling 
and hieaing noisee are continually heard in the vicinity ; the ground a11 
round for several miles is broken up by great fissures in whioh boiling 
water is visible ; and, most appalling of all, frightful oyclonee piok up 
objeota near the mountain and carry them into the orater. When 
them ocour, the Turkana say they huddle together on the ground, 
and their spears and shields are often carried away; they laughed 
a t  the idea of a European being able to pitoh his tent anywhere 
near, and mid it would be swept into the crater like a herd of their 
camels had been a year or two ago. The essence of all thie farrago 

No. V.-NOVEMBER, 1906.1 2 K 
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is that the voloano is probably only approaohable from the eaat side, 
on whioh m u r e  the only freeh water whioh in to be found in that 1009lity. 

A rough analysis haa been obtained of the water of the Sngota 
river, and i t  ie said to oontain the following aalta: Sodium sufphste, 
magnesium ohloride, sodium ohloride, potassium ohloride, oaloium 
oarbonete, traoes of iron. It slao given off odour of snlphnretted 
hydrogen after keeping. 

The oountry bordering the upper part of the Sngota river, though 
intensely hot, is very pleesant to the eye, a profaaion of palm taking 
the place of the ubiquitous sanmvieria aloe ; linee of magnifioent wild 
date palme mark the oouree of the river, and the broken jagged lnmp 
of lava whioh are strewn over so much of this oountry gives place to 
hard sandy soil, wbioh rendem travelling pleasant. - 

Native Tn'bes of tL Baringo Di8tn'ct. 
Five tribee are represented in the Baringo diatriot, for, beaidee 

the Suk, Turkana, and Njamusi, there are eeotiona of the Kamesir 
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TUBKANA BIQHTINQ YEN C O Y ~ Q  TO CAMP TO PAY TaEIB BRBPECTB. 

and Elgeyo peoplee, and it may be of interest to traoe the hietory of the 
people inhabiting thie atretoh of country during the h a t  half-ntnry. 

Originally the whole of the valley from Lake Baringo to Loroghi 
WM ocoupied by the Sambnm, but, being frequently moleated and 
raided by the Elbnrgo Maaai, they gradually trekked away north to 
the  neighbourhood of Mount Nyiro for aefety. The oonntry waa then 
left uninhabited for a while, till the Suk-an offahoot of the Karamojo, 
and not of the oommon Laikipia atook-who till thie time had oondned 
themaelvee to the oonntry to the north-west of the Kerio river, began 
to work southwarde, and were followed by the Turkana from Lake 
Rudolf. Theae two tribea oamo right down to Lake Baringo, the 
Snk keeping more or lees to the weatern eide, and the Turkana to the 
east, with the Ribkwa escarpment as the dividing-line between the two, 
and  after a while made a oombined attack upon the Njamuai (a 
numeroue people living a t  the aonth end of the lake), which waa 
enocesafnl ; then, however, they quarrelled amongst themaelvee, with 
the  result thet the Tnrkana, in trying to get rid of the Snk, were beaten 
themeelvee, and had to return whence they had oome, leaving the Sok 
i n  poslleeeion of the oonntry and large herde of their oattle and aheep. 

The raid on the Njamuei mast have taken place about forty yearn 
q o  at Lakaaiaaio; the old ohief of Njempa waa then a laioni," and ia 
interesting ae ahowing that a t  that time the Turkana wero ompying 
the  very part of the country to whioh they are now anxione to return. 

2 x 2  
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The Suk, however, enfired mnoh at  the hande of the Maeai after this, 
and to thie day etill oherieh nnpleeeant memories of the Morane of 
Ongatabna. To thia faot, however, ie due in a p a t  meawre their 
attitude toward8 Government, whioh they now have come to look upon 
ae a benefaotor-in preeerving them and their atook from them raids, 
and also their willingnese in paying np their hut tax, for they realize 
that if the Maecri had been allowed to continue in their predatorg 
habita, and the Government had not etepped in to offer them protection, 
by thin time they would have very little left. They admit they oannot 
etand against the Maaai, though of the Turkana, ourionsly enougb, they 
hare but little fear. 

Turknna and Suk. 
The range of the Turkana at  present extende from jnet north of 

Labnr, on the north-west aide of Lake Rudolf, to the north end of 
Lake Baringo, a diatanoe of eome 250 to 300 milee. On the west Bide 
the tribe ie bounded by Karamojo to the north end Snk to the eonth ; 

CORACLEB ON LAKE BFJRI1P00. 
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on the east by Lake Budolf, Mount Ngipo, the river Sugot., and the 
Loroghi m o u n ~ .  I 

The Turkane ere, numerioally rpeaking, very etrong, end one motion 
done, the Tno, I am told, ooneiderably outnumber6 the whole of the 
Sak paatoral people. 

The aubdivisione of We tribe are es followe :- 

Seotion. Dietriot. Chief. 
~ g o l i o  ' Kerio Onameri. 

Mutellili. 
Kotonya ' Kerio Katodi. 

Ajigwa (Govt. obief). 
Atamha Kerio Apuohe. 

Ngaboto Dorobo of the upper No reoognized ohief. 
Tirkwell Ngamatek. 

Ngamatak Tirkwell Bioball (" Tnmbo" of 
the Swahilis). 

Niair Tirkwell Lobwin. 
Too s t  Akeno. 
Apaoheroe Tirkwell, near Nere- 

met, Lake Rudolf. 

fi~aiW8l.a Tarash 
Herimong 3 )  

Ngur 99 

Niflir 9 ,  

Luknmomong ,S 

Engeleoha. 
Unknown. 

Atokomemwa Labnr 9) 

Nisigar o 99 

Knlabong N.W. Lake Budolf 9,  

From thie it will be eeen that there ie no one paramount ohief, nor, 
KJ far aa oan be ruoertsined, is there a Laibon. Lokoreohum, an Ngolio 
of the Kerio who died about two yesre ago, ie eaid to have been the 
lest of the medioine men. 

The Suk have only three eubdivisiom, via the Kaaawarie, Lagit, 
and Kajiribkwa, and of them the f h t  ie by far the biggeet. Lapalan ,  
Kemnta, d Karorlay, the three Suk ohiefs of the Baringo diatriot, an, 
all Kaaawerie; Lotonyalli is the ohief of the Legit, and Aribomoi of the 
Kajiribkwa. With regard to the ountoma of the Suk and Torkane, i t  
m y  be well to point out, to begin with, that these two tribes, partimlarly 
the latter, are exoeedingly moral, and I do not euppoee that there hea 
ever been a oaae of a Turkana woman joining a trader'e caravan when 
in the interior. 

+ Living together they fonn praofioslly one big motion, the most numerou and 
powerful in TwItsrulnnd. 
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In  the matter of the purohase prioe of a woman, i t  is intareating to 
note the differen08 between the T u r k  and the Masai, for inatawe. 
A Maaai pays M an outside price a cow or two, probably a few sheep ; 

' a Turkane a hundred head of oattle, ten oamele (whioh are valued 
higher than oowa), and droves of sheep The reeaon given for thie 
ia the eoamity of women in Turlwm, a faot largely attributable, it 
is imagined, to Abyssinin raids and oppression& T h m  men, however, 
who can afford the luxury of e wife are well pleeeed with their 
investment, for in their own words, "our women are more pro130 
than dogs," and ohildren to them mean wealth. Compare thin, again, 
with the Mami tribe, who, on aooount of the oomparative sterility 

!?JlCYH KUBWA. FIG TBBEB Z71PDEB W E I O B  JOBIDPE THOYBOX OIY(PED. 

of their women, ere believed by some to be on the road to extinction. 
The Suk pay nothing like so large a prim for their women, though 
e rioh men may pay ee muoh as twenty head of cattle. An ordinary 
price is three or four cow8 end thirty aheep. 

Of all serious offenoea amongat the Turkana adultery ranks h t  
evidently, for the penalty, ae a general rule, is death by spearing. In 
exoeptional wea, however, when a man ie very rich, the o o n k t i o n  
of every single head of stmk he posaeasee ia mnsidered suffioient 
punishment. Amongat the Suk oonfieoation of ell property ie the 
invariable rule, end the hut, or manyatta, of the offender is a h  burnt 
to the ground. 

Caaea of murder eeldom or never - 0 0 0 ~  amongat either tribe, long 



TUBKANA CHIEF. 

ourved atioks only being uaed to settle differenow where amonget the 
M a d  epeere or knobkerriea would be the order of the day. I n  the 
event of murder, hmever, being oommitted, i t  beoomee eimply a matter 
of oompeneation in stook to the murdered man's brother or next of kin, 
final decision in the matter being left to the eldera of the tribe. 

The only other oustoms worth mentioning, perhapa, are the various 
methods of making peace amongst these tribes. The one in whioh the 
dog appears ie oommon to aeveral other tribes in Eeet Afrioa, among 
whiah are the Bantu Kavirondo, the Nandi, and the Elgeyo. In t h h  
c#ure the l d e r a  of the two parties oonoemed grasp reepeotively the 
fore and hind legs of a d f i o i a l  dog, along the beak of whioh is laid 
a wisp of grses. A eharp spear is then used to out the dog in two, 
during whioh prooess the ohiefs ory aloud, &'If my people do anything 
to your people, eo shall Gtod do to me," or worth to that effeot. Thin 
is absolutely b id ing  and ensnres a bond f i e  "amen." Why the dog 
should be seleoted LU the viotim is not olear. The general method 
employed in Tnrkana, however, is simply the exohmge of stioks 
between the ohiefs, on whioh are bound solitary long white oatrioh 
plumes. Another method ia for two apeam to be h i d  on the ground 
parallel, when all oonoerned, if they wieh for peaoe and friendship, 
w nlk between them. 
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It ia commonly euppoaed that the Suk and Turkme, from a general 
likeneee of appearanoe, are akin, but thi~ is not proved, and it is 
ouriot~e to note that the Tnrkana my they are more n w l y  dated 
to the Mami ; and the Meeai deolare that the T u r h a  are the eurvival 
of the Laikipikiah section of Masai. The latter statement ie, however, 
undoubtedly an exaggeration. The Turhne, moreover, do not cir- 
oumoiee, whioh may be taken as evidenoe that the two tribee are 
not very oloaely allied. 

Their adopted country of burning and, auant vegetation ~~ia 
m b  and doeti), and salt water, however, aeems to have agreed with 
them, for they are for the moat pert enormoue men, and their women, 
W, are tall and well eet up, and very different from the undersized 
Snk women. 

Their kraal8 ooneiet of a zeriba of b&hw containing a number of 
temporary eheltera of palm leaves and gram; these aeem to lm put 
together more as a proteation against the eun than rain, for they are 
not in the leaat weather-proof. Two of the principal feature6 of the 
kraals are the number of donkeys and children to be awn. 

The women and children seem to be fearleee, and d l y  come out 
and dance to meet a traveller whom bow @a they are seed of. 



BUWENZOBI AND THE FBONTIEB OF UGANDA. 481 

Their dancing is the mme ee the Suk, and, when the men join in it, 
i~ really rather a h e  speotsole, for. with their huge "ohignone," 
waving plumea of black, white, and orange-dyed ostrioh feathers, and 
their yeUow clay-bedaubed f q  they preaent a fantrrstio and war-like 
appearenoe, and one realizes that here at  leest one is among really 
~m~~phist icated nativee. 

They are very rich in ntook, with numbem of onmela (whioh, how- 
ever, they do not h o w  the urn of tw draught or riding beeeta), ocrttle, 
deep  (the white-bodied blect-faced variety), end numbem of donkeys, 
which run about more or lee8 wild and quite unattended. These 
donkey6 go out in the morning to their grazing-groaoda and oome 
baok again a t  night, sleeping anywhere near the kraals in the open. 
The surprising thing is that they ere not the prey to troops of lione, 
but the Tnrkana my that if a lion geta amongst them a t  night, so far 
from stampeding, all the othera go fo the resoue, and generally the 
remains of the intruder ere found in the morning kicked to pieow. 

They will sell their d e e p  and male donkeys for trade goods or 
cattle, but are moat averm to perting with their camele or donkey 
maree, M they llee them for milking. Male oamela are often killed 
for meet. They have no idee of uaing the camel tw a beset of burden. 

One hrre reed muoh about giant Turkana, and there L not the leest 
doubt about it, the men, generally speaking, are enormous, for if they 
are not invariably tall they make i t  up in breadth. They are literally 
twioe the a h  of Kiknyu, and weigh, I should think, on the average 
very nearly double M much. What 6truck me moet, however, wee 
the size of quite young "Iaionb," who hewe greet t.higha and hipe 
jut rre big ae fhl-grown Suk, and their bones eeem extraordinarily big. 

RUWENZOBI AND THE FRONTIER OF UGANDA. 
8~ WUOUIB W. PRMBHBIPILD. 

HIS Royal Highness the Duke of the Abruzd, who has paid a visit to 
London since his return from Afrioa, has promised to offer a paper to 
the Sooiety on his reoent aeaenta in the Ruweneori Range, of wliich he 
ha6 made the complete oonqneat, having olimbed the twelve higheat 
mow-pesks, whiah all stand in a claee olneter within a radiua of a few 
milee; none of them, he tells me, exoeedu 17,ObO feet. The paper will 
be wad in January, and will be illustrated by a number of Signor 
Vittorio Sella's photographic panoramaa and viewe, which completely 
eluoidate the topography of the upper region above the snow-level. 
Further details of the meeting, at  which His Royal Highnese expects 
to be preisent, will be duly announced to Fellowe. 

Dr. Wolhton, a member of the party sent out by the Natural History 
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Department of the Britieh Afuwum to explore the Ruwemori region, has 
wnt home a letter, whioh contains the following ooo~unt of his failure 
to reeah the snow from the w e t  :- 

" I think I told you in my lest letter that I hoped eoon to get m n d  
to the weet side. After many di&mltiee and delap, we arrived a t  Fort 
Beni, the Belgian poet on the Semliki, about the middle of July. From 
them we aet out with en 8~1014 whioh the Belgian ofsaer inainted on 
our taking-and which proved the -nee of onr undoinghnd made the 
Butagu valley in three &ye. I left the party camped a t  7000 feet 
(Kakalongo, in Stuhlmann's map), and started full of hope for the upper 
pa* of the valley, with ten porters, a camera, end your old Him& y m  
ice-axe. A good but very eteep traok, eooarately marked in LJtnhlmnnn'e 
map, took me up to 11,000 feet, and I waa just leaving my second orrmp, 
with only a b r t  maroh ahead, when a measage wme from below that a 
detachment of the eeoort had bean attaoked a mile or two below our a ~ m p  
(at 7000 feet) by nativee armed with guns; one loldier killed and five 
wounded, two fatally. My services were required to bring them together 
again and my portera to oarry them, ao there waa nuthing for i t  but to 
go downhill ee speedily aa possible. Am we retreated down the valley 
on the following day-the day on whioh I ought to have been within 
reooh of the glaoiers and taking photographs of immenee inbred-the 
mow-peaks were all olear, aa if to spite me, for an hour or more after 
their uaual time, and I aaw some superb views I t  wee impoesible fo 
take photographe, err we were dodging spears and arrows all the time; 
in fed, it wee a sort of running fight for three days all the way baok 
to Beni ; a good many natives killed, but none of our people badly hurt. 
It waa, I think, the omellat dhppointment I hmve ever known-to be 
within helf a day's journey of one's moet oovetd god, and then to be 
oompelled to turn one's beuk upon it. The root of the evil lay in the 
Belgian who hed oharge of the eecort. In spite of protects, he oamped 
in the nativee' gardene, out down the ehambes, at  one plaoe d o t  the 
village cow, while his sdldiera looted the h o w .  In return for th- 
barbarities, they raw up againet him, and we mrffered for if. I am 
convinced that, had they let ae go without ee001%, we &odd hove 
hed no trouble at all. When we left Beni a week ago, they were pte- 
paring a punitive expedition to quell t h w  wretobed people, and wil l  
doubtless make bad woree. So until all the nativee have been killed 
off, or until the Semliki beoomee the Uganda boundary, the weet aide 
of Buwenrori will not be a very wholesome place for a white man. 

The rere views that I got of the range from the weet ahow it to 
be muoh finer than from the eaet, aa one would expeat, the 
being only about 2900 feet at Beni. There ie a very fine v d e y  I 
looked into (Russirubi in Stnhhnann; Paka is the ]lame I got for i t  
from a native thereabouts) whioh lea& up to the anow on the north- 
dopea of the higheat peaks, I should imagine. No European baa eves 
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been into it yet. I oonfese that I am more than ever anxious to oome 
baok a t  the earliest opportunity ; and this ia a valley that would be well 
worth exploring. The Belgian Dr. David went up the Bntagu valley, 
but how far he went I have been unable to h d  out.* I found the relics 
of en English pair of breeahes a t  10,000 feet-perhaps Soott Elliot's of 
1894. Stuhlmann's photograph ia of the higheet peaks looking a little 
north of east. 

" The two northern peaks must be thoae that I mw north-north-west 
from Kiyanja. Those to the right of the picture are the snow-peaks 
seen north-west from Kiyanja ; they are all part of the aame maas, and 
they rnn from northgast to south-west. From Beni, almost due west, 
I got a olear view for a few moments, and saw a large mess of snow to 
the north of the higheat peaks, but not I think oonnected directly with 
them; probably on the far side (right bank) of the Ruesirubi. The 
highest peak cannot be muoh over 17,000 feet. This rough ohart is aa 
aoonrate M I oan make it in my premnt state of ignoranoe. Probably 
by the time this reachee you, you will have got the Duke of the Abmzzi's 
iiniehed map, and mine will be found wanting in many important pointa. 
I hope the Duke will find some good native namee for the highest peaks. 
'Birika' (boiling-pot) is the only name I heard on the errst side for 
the snow. 

" I have a photograph of King Edward's Bock,' taken from above 
Bujongolo, which shown i t  as evidently the lowest point of the Mubuku 
ridge. This expedition comes to an end at  Entebbe in a few weeks, 
then I am off to the voloanos Mfumbiro, a t  the south-west of Lake Albert 
Edward. 

*'If you think any extraota from this are of sufficient interest for 
publication, pleaae mnd them with apologies. Writing iu thh  forest of 
pygmies and okapis ia none too easy. 

GLBelieve me, yours truly, 
" (Signed) A. F. R. Wollaaton. 

*' Approximate height of peaks- 
. . . . . . . . . . . .  Higheat peeks 17.000-17,200 feet. .. . . . . . . . . . . . . . . . . . .  Dnwoni 16,893 

Kiyenja . . . . . . . . . . . . . . . . . .  16,379 ,, .. Peaks north-west of Kiyanja . . . . . . . . .  16,700 . . . . . . . . . . . . . . . . . .  Big Snow 16,000 , 
"1 shall be interested to hear how near these are to the Duke of 

the Abrucxi'e h9ights.t 
" A. F. R. W." 

Is not the Rnmirubi the valley Dr. David vbited? Hb route is deedbed an 
north of Dr. Btuh1mann'a.-D. W. F. 

t The Duke of the Abwri informe me that his heights, when finnlly worked out, 
will differ bnt dightly from thoee obtained by Capbin Behrenr (see Qcographicul 
J o y 4  for July hut).-D. W. F. 
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Having regard to the pending question with reapect to the frontier 
of Uganda and the Congo State, alluded to in Dr. Wollnston'a letter, the 
following explanation may be opportune. In  order to make the facta 
intelligible e map, suoh as that here mpplied, is eaaential. It will be 
oheerved that from the north end of Lake Albert to lo N. of the 
equator the British frontier haa been drawn along the edge of the great 
escarpment, leaving the elope draining to the Nile to the Uganda 
Proteatorate. From this point to lo S. the 30th meridian of E. longitude 
was in 1894 taken ae an approximate and provisional indication of the 
situation in which a definite frontier might be delimited at  a future 
date. This arrangement wae embodied in an agreement between the 
Congo Free State and the British Government dated May 12, 1894. 

Beyond lo 8. the Uganda frontier had already been regulated by 
the Anglo-German treaty of July 1, 1890, the terms and conditione of 
whioh were recognized on behalf of the Congo State in the later 
document. Between the Indian Ocean and Lake Victoria the frontier 
had been defleoted north in order to give Germany the Kilimanjars 
highlande; in return, i t  wae defleoted south to give Great Britain the 
well-defined Mfumbiro highlands south-weet of Lake Albert Edward, 
h t  dbooverd by Speke and afterwards seen by Stanley. In  1894 thie 
term, Mfumbirp, waa in uee, on the authority of Dr. Stuhlmann, for t i e  
whole of the voloanio region forming the watershed between Lake Kivn 
and Lske Albert Edward, and i t  waa well known to geographers that 
theee highlands lay, for the moat part, weat of the poeition then amigued 
to the 30th meridian east of Greenwich.* There appears, therefore, to 
be no room for dispute as to our frontier south of 1" S. let., whioh ~hould 
occupy the position laid down on the mrnpanying map. In thie 
district, therefore, British territory extends considerably beyond the 
30th meridian. 

Since 1894 a discovery hee been made whioh hae apparently led to 
some needleea doubtR with regard to the western frontier. I t  has been 
found that the 30th meridian east of Greenwich does not lie in the 
position previously assigned to i t  on all maps of Africa, but some 
miles farther east. In consequence, in place of intersecting Lake 
Albert Edward and the Ruwenzori range, i t  runs wholly east of the 
former, and east of all but a portion of the north-west extremity of 
the latter. It can, however, hardly need to be etated that in considering 
tho terme of the agreement of 1894, every competent etateaman must 
accept as final the podiition given to the meridian on maps of that date, 
the only one that could poseibly have been in the minds of the parties. 
The frontier ie, in fact, indicetad in that poeition in the eheot 3 of the 
"Carte de la Province Orientale Nord et du District de  YAmwimi," on 

- 
* See Mitteiltmgen m n  F o r ~ c h i i n r n m  und Gelrhrten aur dtr Deiitsclren Sclrtrlz- 

&iden, vol. 48, Heft 1. Dee Volkangebiet den Centralnfrikaniaohen Grubens volt 
Hanptmano von Herrmnnn. With map. 
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the scale of 1 : 1,000,000, bearing the imprint LL Etat Independent d n  
Congo," and the date 1904. Yet, despite thia fact, the Br i t i~h  Govern- 
ment have, ae I learnt on the spot, temporarily withdrawn their ontpoate 
from the territory west of the newly aeeigned poaition of the meridian, 
and, consequently, their protection from tribea whioh had enjoyed i t  for 
more than tan yeare. 

Thia frontier wae, admittedly, a proviaionel frontier. The m a p  of 
that date were by no meane a blank in the dietriot in question, but the 
details of local topography were obaonre rurd the relative importance of 
the dietinctive features uncertain. The negotiatore were not, or thought 
they were not, in a position to decide finally whether a mountain orest 
or a river course, or poseibly a combination of the two, might furnish 
the most convenient line of demamtion. In  them oircumetancea they 
left the matter to be eettled a t  a later date. 

The exteneive knowledge of the dietriot gained in the last twelve 
years, haa ehown that no line oan be atisfactory that bisects the Ruwen- 
zori mge,  the' intricate valleye of which are inhabited by oloaely 
conneoted tribe. Moreover, history ahowe that, ae a general rule, a 
frontier region ie peouliarly liable to dieorder0 where among primitive 
peoples i t  rune through the heart of e ohain. In the inatanoe under 
coneideration, an arbitrary and imaginary line cutting fi,rst aomm the 
plain on the right bank of the Semliki and then transvereely acrosa 
innumerable foreetad spurs, must prove e moet undesirable boundary. 
The time haa now come when 8 frontier oan readily be drawn in accord- 
ance with t.he physicel features of the country. Nature hae provided a 
natural boundary in the Semliki river. I6 ehould be adopted. It hae 
been reaognired that Lake Albert ie wholly Britieh. But i t  may not 
be found imposeible to compensate the Congo State for any lose of 
territory on the right bank of the Semliki by ,a correeponding grant 
west of that etream. 

At the present time a Congo State "Geographiod Expedition" ie 
working along the boundary in question, and it is underetood in Uganda 
that a Britieh Survey Commiseion will ehortly visit the district. I t  
ie of the greateat importance that ita inetruotione ahould allow i t  to 
survey and thoroughly examine all the oountry aa far westwar& M 

the frontier lines shown on the accompanying map, whichever of them 
may happen to be the farthest weet. Unless this is done, Hie MaMty'e 
Qovernment will not have the full knowledge of the l d  topography 
neoeaasry in order to arrive at  e final and eatiefactory arrangement. 

The boundary lines ehown on the German frontier indicate, when, 
they diverge, e possible " give-and-take " whioh would bring the frontier 
into oloeer connection with natural featuree, and thus prove ad-- 
tageons to both partiee. Thie, however, ie e matter for seprr~te 
consideration. 
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at this high level, for this part of the geological record is unfortunately still some- 
what obscure. The period wan, a t  any rate, sufficiently extended for the V-shaped 
sections of these vaUeys to be well doveloped (nee Fig. 1). Engineem must remember 
the existence of these buried chnnnels in any dmigns for dockn occupying estuarisl ; 
the channel is sure to occur, and its exaot poeition may be of very great importance. 
when it is a question of worka that need a solid foundation. The channel ie usually 
narrow, but it is filled with loose alluvial demb. 

Thus far I have only spoken of the deepening of our riverchanneb, and i t  may 
be asked, What connection hee tbis with coast-eroaion 7 Theoretically, i t  may have 
little connection; but, owing to peculiar conditions, the relationship in Britain is a 
most vihl  one, and I will explain in what way. When the Bea stood at  a level 
60 feet lower than now,   no st of our coast was fringed by a belt of low ground, 
extending out approximately to what is now the 10-fathom line. On the landward 

A.ARdmt sea bd. 6,Modsh su~ZLveL.  ~ , ~ . ~ ~ u b m r i .  ed heats  indicdting 
suurasive s a n g c s ~ ( h ~ ~ r i d e n u . a m ~ i n ~ m ~ r n g u p o ? ~  vc4cj.. 
D,Exi.&q*flLt. 

side of this belt was, and in many places still is, a steep graarry elope, representing 
the position of a still more ancient line of cliff, the face of which has been hidden by 
ntbbish washed from the elope above. The south and east coaat of England, a t  the 
period with which we are dealing, must have been utterly unlike what we now sm. 
Instead of bold cliffs, there was this wide coastal plain, like the pIain which &ill 
extends for many miles west of Brighton, reaching a width of 8 milee at  Selwy Bi. 

About four thousand yearn ago there set in a fairly rapid, but intermittent 
subsidence of the land, or rise of the eea; we do not yet know which it wan, but 
for practical purposes the effect is the same. This rise of the sea-level flooded a 
great p r t  of the coastal plain, and brought the waves within striking distance of 
the rising land behind. I t  also submerged the lower p r t  of all our valleyn, turning 
them into winding sea-lochs, or fjords, which penetratd far into the land. 

The question may be asked, Why do I say that this proceea wan both rapid and 
intermittent? As a folldwer of Lyell, I perhaps ought to my that it  waa gradual 
and almost imperceptible. However, the facts are stubborn thinga, and the geo- 
logical evidence seems clearly to prove that the procells wan more rapid rind more 
jerky than any change which has been recorded of late yearn. We cannot go fully 
into the evidence, but a close study of the alluvial material and old buried Iad- 
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surfaces which now fill so much of thew valleys leaves little doubt. A11 our big 
submerged valleys tell the same tale, whether it  be the Humber, the Wasll, the 
Thamea, Southampton Water, the Severn, or the small Cornish rivers whow buried 
channels have been so thoroughly mined, far below sea-level, in the search for 
stream-tin. Wherever we can see the deposits, sift, wash, and examine them, or 
wherover careful records have been kept, we find messes of rapidly deposited marine 
silt, alternating with beds of peat and thin soils in which trees are rooted. But 
the vegetation is usually nothing but brushwood or quick-growing trees, and the 
peat also is of rapid growth. Only at the very bottom, far below the present sea- 
level, have I seen oake of more than a hundred yearn. Usually the evidence 
suggesta the rapid accumulation of wtup to the level of high water, then 13 few yearn 
of peaty swamp or alder car, followed by another subsidence, and the accumulation 
of more warp. And so the process goes on through the whole 60 or 60 feet of 
d i m e n t  deposited in tho silted-up parts of the estuaries. 

This rise of the sea-level may have been completed about 3600 years ago, at 
about'the date when Stonehenge was being built. Whatever may be its exact 

A. S r m h v d  B.C.D.E. Presmt. wntmrr. ( 8 .  mahemL. C. Slope. D, Qiff. 
E, P h i n  o f  rnmi7w chmdlhun.) F. Corr.*trd pLu7~ ( n o w  dcswoyed) 

Ela. ~.-DIAGRAM SECTION BEOWING 8EAWARD BLOPX LEADING TO TEE COMTffi  
P W ,  OB, WEEBE TEAT 1s DIEBTBOYED, TO THE EDGE OF THE CLIBF. 

date, the completion of this rise is the starting-point for our present inquiry. Only 
theu commenced the coast erosion which we now see; only then did our exbting 
shinglebeaches and sanddunos begin to form. 

At  first erosion must have been rapid, for the sea was merely eating into loose 
talus, or into cliffs of little height, end protective banks of shingle and sand take 
time to form. But as the land wss cut into, these loose masses were steadily 
removed and their harder parts were rolled into shingle-beacl~es, which greatly 
protected the caast. The cliff also became higher as it  was cut back. In  short, 
everything tended, m d  still tends, to make the widt,h of the strip destroyed annually 
less and leas. 

Many may be surprised when it is affirmed that all this can be read in the 
contourn we meet with all round our coast. A section drawn acrose the const to 
the sea in the east and south of England shows nearly alwnys the same feature. 
I t  doen not exhibit the sea eating into a tableland; it usually shows a plateau 
ending seaward in a long slop, which slope is steadily being cut into by the ma. 
The 018 is not nearly so high as i t  will be a thousand years hence, and it is far 
higher than it  was at the date of Cresar's invasion (see Fig. 2). 

This brings us to the rato at  which the loss haa taken place since the sea stood 
at its present level. It is very di63cult to obtain trustworthy dnto, but, roughly, 

No. ~.-NOVEMBEB, 1906.] 2 L 
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the loss for the coast south of Flamborough Head to the Thames seems to average 
about a yard a year. Not only is the land eaten into, but the submerged coastal 
plain is stoadily eroded by the scour of the tide duriug storms; so that sites of 
ancient towns, like Shipdeu on the Norfolk corrst, are now wvered by mveral 
fathoms of water. Coast erosion doea not cease, as is sometimes thought, at the 
sea-level; i t  continues to whatever depth a atroug current combined with wave 
oscillations can be felt. This submarine scour is particularly strong close to the 
coast, where the 'tidal current is often w n h e d  to a definib channel betwean 
the coast and sandbanks outside. 

The importance of the submarine scour need not be dwelt upon; but I may 
mention a striking insbuce of it  noted nearly thirty gears ago on the Norfolk 
coast. A gale of exceptional violence, with a north-west wind and a spring tide, 
drove the water into the North sea, so that the flood-tide ran like a mill-race past 
the projecting coast. The loss of land was exceptionally great during this gale, 
ruore going during a few houra than the average for a year. The whole foreAore 
at  low tide was seen to be ploughed iuto deep channels parallel with the cliffs, and 
other similar channels were cut out well below tide-level. Heavy slabs of ironstone 
were thrown up on the beach. I wished to ascertain the source of this ironohe, 
M, took a boat and drngged for it a few days after the storm. We found the sea 
bottom quite altered. Normally there was nowhere a depth of more than 5 
fathoms in the part examined; but we found, 10 fathoms, and then the drag dropped 
off a submarine cliff into a hole of 16 fathoms. Taking the boat back across thin 
channel, we were suddenly brought up by the grapnel we then used getting fast. 
I could not succeed in detaching a alab of the rock; but when a t  last the grapnel 
wee cleared, it  was found to be bent back, ib point having played against a f m -  
ginous rock like the slabs thrown up by the storm. This shows that the storm 
had been able to scour to a depth of a t  least 16 fathoms, not only in loose sand, but 
in strata containing slabs of hard rock. A few months afterwards nothing a u l d  
be found but the ordinary shallow sea with a gravelly and sandy bottom. 

We must not forget this submarine scour when we talk of building sea-walls or 
high groynea on a coast where there is no solid foundation, and where, to add to 
the difficulty, there is a high cliff of loose material with a base of loam or quick- 
sand, so that the cliff is ever moving slowly and almost imperceptibly seaward. I 
have seen several generations of groynea and sea-walls built and destroyed 0x1 

stretches of coast where these natural conditions have been ignored. 
We will next inquire what becomes of the land thun lost, for there are compen- 

sations. The coarser material in part is washed iuto deeper water and lost; but 
much of it is piled into shiugle beaches, which form our best barrier qainst  inroads 
of the sen. The sand partly forms shelving beaches, on which the sea spenda i b  
force with little effect; or it  is blown up by the wind into duneq behind which 
large tracte of marshland may be prcserved as pasture. Sandbanks and dunes have 
a protective effect which must not be forgotten: they enable valuable lmture 
exist below Ihe level of high water. Behind the banks the riee and fall of the tides 
may scarcely be felt, and dry land may exist only a little above the level of mean 
tide. Of courso, if the erosiou of tlie coast were titopped elsewhere, as it  baa been 
in certain places, shingle beach and wnd-dune will themselves wear out md 
disappear, and the low lands may be left unprotected during storms. 

Another conlpnsation for the loss of land must be mentioned, though here 
do not agree. I allude to the great gain of alluvial land in the sheltered eatuerieq 
such as those of the Humber and Wash. I t  is often stated that the many squnm 
miles reclaimed during the hi~toric period are merely the depsita from the rives 
To a certaiu extent this is true; but I have atood on Dimlington beacon alter a 
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gale, when the Holdemess cliffs had suffered great lose, and have watched the tliick 
yollow stream that swept down the coast with the flood tide and rushed into the 
Humber. Here was an amount of mud carried in sufficient to add ooneiderably to 
tho mmhes, as the particles were strained out by the submerged vegetation. We 
do wrong to neglect this source, especially when we see that certain of our harbours, 
which receive few or no streamq are yet silting up with great rapidity. To what 
extent the gain in these mnrshlands compensates for the loss on the coast, I cannot 
say, for exact mwurements are impossible to obtain. 

This silting up of the submerged estuaries, however, may be looked at  in 
another way, and then it  becomes a loss, not a gain. I t  means that many of our 
harbours are rapidly becoming uselem, and that numerous arms of the sea, formerly 
navigable for miles inland, have dwindled to hallow streams flowing through 
alluvial flats or eandbanh. 

Before we take for granted the desirability of attempting to stop the wearing 
away of our coasts (except near towns) we must strike a balance between loss and 
gain. On the one hand, we lose considerable areas of agricultural land, our sea- 
coast towns are injured, aud our harbours tend to silt up. On the other hand, we 
gain considerable areas of valuable agricultural land-xllore valuable than the 
average of that loet, and through the accumulation of shingle beach and sanddune 
we obtain protection for certain low lands which otherwise would be flooded aud 
spoilt. If the loss exceeds the gain, there will still remain the question whether 
we shall obtain any sufficient compensation for the enormous cost of any worka put 
up to proteot agricultural land. 

Some curious problems are suggested by this inquiry. Many may think them 
of no practical importance; but to the geologist and the geographer they are of 
great interest, and cry aloud for a solution. If what I have mid is correct, and 
since civilized man lived in Britain there has been a rapid change of sea-level, 
followed by a long rest, what are the prospects of a similar period of rapid change 
again setting in? To answer this question, we must know whether it  was the land 
that ecmk or the sea that rose, and what w y  tho cause of the movement. We 
have had many speculations; but thus far we can neit.her explain the cause of the 
phenomena, nor predict future movements. I t  is a problem of great in~portance, 
for a new rise or fall of the sea-level to the extent of a few feet would have most 
disastrous effects on all our coasts and harbours, and would seriously interfere 
with our inland drainage until things were again adjusted. Are we now living 
in a period of exceptional stability, both of sea-level and climate; or is it, as 
geology suggesta, a mere interlude which may at  any time give plnce to rapid 
change ? 

11. By ID. R. MAT-WS, A.M.I.O.E., F.G.S., Borough Blngfneer of Bridllngton. 

Mr. Methema pointed out that no part of our maat was changing more rapidly 
than that line of coast that was situated between Bridlington and Spurn Point, 
which ia known as the Holderness coast of Yorkshire. He said that thia coastline 
wan scarcely the =me for two consecutive days, and that this was easily accounted 
for by the fact that the material forming this coast consisted of glacial drift, which 
was more easily eroded than any other material. He pointed out that it  had fallen 
to his lot to have to design and carry out for the Bridlington Corporation, in order 
to prevent the inroads of the sea, E30,000 worth of sea defence works, and for severd 
years past he had made a special study of the erosion of this part of our coast, with 
the  result that he was able to give certain information respecting it, the following 
table being a summary of same.:- 



Mr. Mathews then gave the meeting some interesting calculations that he had 
made respecting the erosion on this part of our coant since the earliest timw. And 
in quoting from a paper read by him before the Institution of Civil Engineem, he 
said that, assuming the average height of the cliff to be 18 feet, and the weight par 
cubic foot of the glacial deposit and boulder clay to be 120 lbs., no less than 
1,90L,194 tone of cliff are washed away annually. The erosion has been estimated 
by some engineers to be 3,000,000 tons per annum, but he thinks that the figures 
given are more correot. Further, assuming that a rate of erosion of 3 yards per 
annum has been going on for the p s t  !century, no lees than 8052 million tons of 
cliff have been swallowed up luring that time. ba to a m  lost, assuming that 
1 scre per mile of cant-line has been swallowed up annually, and that low at  tth 
rate hR9 been continuous, no less than 66,600 aores have been swallowed up by the 
see since the time of the first Roman invasion under Julius Cresar in the yeru 56 
8.0. If the coaet-line between Flamborough Head and Brldlington-6 miles in length 
-be added, and the rate of erosion of that part of the c a s t  be taken at  an average 
of 6 feet per annum, the loss is found to be 33 acres per annum, or 7180 acres 
swallowed up in the period named. This makee a total of 78,780 acres, or 115 
quare miles of land lost since the time of the Roman invanion, between Flam- 
borough Head and Kilnsea (near Spurn Point), an area almoat equal to that upon 
which London stands. Again, the average rate of eroeion of €he coast hetween 
Bridlington and Kilnsea is 11 feet per annum. Assuming that erosion eince tbe 
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Roman-invanion had been wntinuoua at the rate of 3 yards per aonurn, the eezr hu 
made an inroad upon the land during that time to the extent of 34 miles. 

He then dealt with the abnormal eroeion and destruction thrrt had been done by 
the sea during the past winter, and referred to the flooding that took place in March 
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lrst d t h e  Holdernells coast between Eseingbn and Kilnsea, when over a thouoand 
acrm of agricultural land was transformed into a series of lakes of salt water, which 
in some places were 8 feet in depth. He pointed out that Kilnsea for a time was a 
complete island, and illustrated thii by a map which he produced, and which ahowed 
the point at whioh the eea broke through. Mr. Mathews pointed out what a eerious 
matter it would be for the navigable channel up to Hull if the sea n-ld the Humber 
made a permanent juncture at this point. He pointed out that such an occurrence 
was not altogether improbable, seeing that the l~wlande that were fiuoded were in 
many plsm 6 feet below the level of the sea. He aleo stated that the erosion on the 
Holdernew coast received considerable impetu during this and other storms which 
have taken place during the paat winter. 

He a i d  that, although the huge lakes referred to soon disappeared, the withered 
and brown wildernew, with eekdrift scattered about, here and there a wrecked agri- 
oultural implement, told i b  own tale of what had only a few months ego occurred. 

Mr. Mathewo then gave some interesting information respecting the growth or 
diminution of headlands on the eaot coast. The growth of Spurn Point (Yorhhire) 
wan one of the moat remarkable instances cited. The position of Spurn, he said, 
wan a variable one, and wes constantly changing. He pointed out that it wee built 
np largely by the eroded material from the Holdernem cosst, and consieted of vaot 
quantities of ~aand and ohinglo, which were steadily accumulating. He oaid that at 
one time this waa an island, and ite connection to the mainland wan a more or lea 
gradual process. In 1660 the high-water mark extended j u t  to the south of Kiln- 
sea, Spurn being simply a heap of shingle, some dietance to the mth .  

Collins, in his chart dated 1684, shows Spurn connected to the mainland, but it 
is di5cult to say whether this was correct, an later surveyo show Spurn to be 8 U  
an island. From 1820 to 1862 Spurn wan only an island at high water. In 1862, 
however, high water opring tides only oubmerged two placea. 

In December, 1849, during a north-north-west gale, s serious brelroh wee made 
in this nich of land, about half a mile to the north of the then High Lighthouse. I t  
waa 320 yards widqrand at high water ordinary spring tides it had 12 feet of water 
in it. It was subsequently made good by the deposit of chalk. 

Sinoe 1862 Spurn hse been well protected by gropes, and it is gradudly extend- 
ing to the south and west. Mr. A. E. Butterworth, the engineer to the Hnmber 
Conservancy Board, stated in a paper entitled " Notee on the ff rowth of Spurn," read 
before the Yorkshire Naturalis$' Union in July, 1904, "that the westerly movement 
of Spurn between 1851 and 1888 haa been at the rate of 8 feet per annum on the east 
or North Sea aide, and 17 feet per anuum on the west or Humber side, showing that 
the Point haa increased coneiderably in width!' 

He next referred to Dungeneas point (Kent) an being a remarkable headland, 
the growth of which seawards between 1689 and 1844, according to Mr. J. B. 
Bedman, was at the rate of 7 yards per annum. He atated that the Trinity House 
reaords show the &award advance of Dungenem point to have been at the rate 
of 9 feet annually between 1792 and 1860; 13 feet to 14 feet between 1850 and 
1871; and 8 feet between 1871 and 1897. The lighthouse, he statad, had been 
shiRed oeaward three timeo during the laat century. The mot extent of thie 
shingle deposit may be gauged from the fact that at 100 yards from the shore at 
the point at low water there are 4 fathom of water, and 330 yardo from the shore 
at low water there are 16 fathoms of water. He then pointed out that the remainder 
of the headlands on the eaet coast were-receding-Flemborough H d ,  which conskite 
of chalk cliffs 80 to 130 feet in height, at the rate of 1.6 foot per annum ; Lowatoft 
Neao (Sd~ lk ) ,  which is the most easterly point in England, the cliffs here conaist- 
ing of glecrcrl drift, and the beach widening at the foot of the clii, forming a broad 
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expanse of "dene~." Thie point receded betwecn 1864 and 1901 1100 feet, or 
23.4 feet per annum, theaa figures being h e d  on evidence afforded by a mriee of 
surveys and plane in the possession of Trinity House. 

The Naze (Essex), whioh consiata of low cliffs of gravel and sand overlying 
London Clay, is receding at  the rate of 9 feet per annum. The North and South 
, Forelands (Kent), which coneist of chalk cliffs 20 to 160 feet in heigh4 are receding 
at  the rate of 2 feet per annum. 

Mr. Mathews then proceeded to show how the estuaries of rivera were becoming 
changed, and referred to the interesting growth of Sunk island at  the estuary of 
tho Humber. He said that a t  the close of the eeventeenth century this was an 
island of only a few acres, but that it  had now an accumulation of warp or silt of 
over 16 square mile$ area, and formed valuable pasture land. In  1660 i t  consisted 
.of two huge sandbanks with a channel between them. In  1684 7 acre0 were 
enclosed. In  1744 1661 aores had been enclosed. In 1860 7000 acres had been 
encloaed. I n  1906 9600 acres, or 16 square milen, had been enclosed. He stated 
that there were other large areas in tho estuary of the Humber, covering nearly 
100 square miles, which have also been reclaimed from time to time by warping. 

The Tees eatuary, he said, was formerly over 4 miles in width a t  ita mouth, 
but more than 10 square miles of marsh land have now been reclaimed between 
Stockton and the ses. He also pointed out that the Wash, which-form the eatwry 
of the Nene, Witham, Glen, Qreat Ouee, and Welland, previous to the Roman 
invasion extended many miles inland, covering large areas in the wunties of 
Huntingdon,Lincoln, Cambridge, and Norfolk. The Romans reclaimed a vast area 
of land in this estuary, now known as Marshland and South Holland, by the 
construction of embankments over 60 miles in length. 

The great level of ' I  the Fens " was largely reclaimed in the eeventeenth century, 
chiefly under the direction of the Dntch engineer, Vermuyden, and his work was 
extended from time to time to the last century. Mr. Mathews pointed out that 
this vast tract of most fertile land extends to over 1000 square miles. 

On the north side of the Thamen eatuary the principal reclamations were Mersea 
island and lands bordering the river Blackwater, Wallasea isle, Foulness isle, 
Shosbury isle, Canvey islaud, Fobbing marsh, Tilbury marsh, and the long 
succession of lowlying lands bordering the river to a considerable distance west 
of London. On the south aide similar reclamations have been made extending 
from London to Whitstable flats, including 'the Roolwvich, Erith, Dart.fod, and 
Qrnvesend flats, Cliffe marsh, Stoke m a d ,  and parts of the isle of Sheppey. 

LIe then briefly referred to the erosion and accretion that was taking place on 
the east coast generally, and pointed out that from the Tweed to the Tyne (Bemict 
to Tynemouth, 60 miles) the mast for the most part was rocky, consisting chio0y 
.of limestone with shale and eandetone beds, and that little or no serious erosion h d  
taken place during historic times. From the Tyne to the Tees (Tynemouth to 
Hartlepool, 28 miles) erosion had only taken place where the cliBs were of a soft 
nature, such as just to the north of South Shields, where the low cliffs are of glacial 
drift, and immediately to the south of Sunderland harbour, where the cliffs am 
formed of tho same material, and in these places the erosion is a t  the rate of about 
2 feet per annum. The remainder of the coast-line is rocky, and no erosion in  
taking place. He pointed out that north of Hartlepool large  trace^ of blown m d  
occurred, which have driven the high-water line seawards. 

From the Tees to Flamborough Head (69 miles) erosion is taking placa, varying 
with the geological formation of the coast-line, and landslips are of frequent 
occurrence whore glacial deposits occur, and in sit.untions such as Runswick, where 
maRaes of clay overlay the slippery shale. The coast-line is intersected by deep 
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becks, many containing large deposits of glacial drift m d  boulder clay. At Filey 
the headland of hard calcareous grit known as Filoy Briga has resisted the erosive 
action of the ses, but to the south the glacial cliffs have been seriously eroded, 
formihg a deep bay which extends as far as Speeton. 

Flamborough head to the Humber (45 miles) han already been referred to. 
Humber to I' the Wash " (45 milw). 

The Lincolnshire coast is lowlying, and consists of boulder clay and alluvial 
d e p i t s .  Sand-dunes fringe the coast, and here form an excellent protection, 
especially by planting and encouraging the growth of marram grass. Where 
erosion on this coast has occurred it hna been very slight indeed; and, gonerally 
speaking, accretion is taking plsca, enpocially in the estuary of the Wnsh, as 
already referred to. 

From the Wash" to the Thames (Norfolk and Suffolk coasts) the combline, 
generally speaking, consists of glacial drift and boulder clay, with here and there 
nandhills or wide alluvial doposits nnd flat sandy banks. The sea-bed for many 
miles from the shore is very shallow. Grent erosion is taking place on this coast. 

The average rate of erosion at  Sheringham during the p& hundred yeam has 
been 2 feet per annum. At Southwold the loss has been estimated at  from 5 to 
15 yards per annum. Wholo parishes and township have been swept away on 
this coast within historic record. He a i d  that Mr. J. B. Redman places the 
eroeion of the coast-line between Cromer and Mundesley at  an average of 14 fmt 
per annum. At Cromer the sea is believed to have enoroached 2 miles since 
Roman times. 

Mr. Caroy, M.I.c.E., says, " Considering how near to the cowt-line are the broads 
and waters, like Lake Lothing, nud also considering the great indentation of this 
outline, the apprehension which exists in the counties of Norfolk and Suffolk of 
nerious inroads of the sea beyond the nlere fronge of coast-line would appear to 
be justified!' Between Lowestoft and Pnke6eld the loss of cliff is estimated by 
Mr. Wheeler, M.I.o.E., to be at the rate of 11 feet por nnnum. 

From the Thamea to Dungeness. At Heme bay the erosion is very great : 
between 1872 and 1896 it mounted to over 1000 feet; in 1903 an enormous land- 
slip occurred. In fact, landslips aro of frequent occurrence. Minster church, which 
a hundred years ago was 2 miles from the river, is now close to the latter. In  
Pegwell bny tho chalk cliffs are being worn away. The average erosion of the 
chalk cliffs of Thanet is stated by Mr. Woodward to be about 3 feet per annum. The 
cliffs betwean Sheerness and Reculvera consist mainly of London Clay. South of 
Pegwell bay to Den1 and Walmer is a low tract of marshland reclaimed from the sea 
The chalk cliffs recommence at Kingsdown, 2 miles eouth of Deal, and extend to Folke- 
stone. Between Folkeetone and Hythe the cliffs consist of the Lower Qreenaand beds. 

Mr. Mathews, in concluding his remarks, briefly referred to the satisfaction 
which had been given throughout the country generally by the appointment by the 
Government of a Royal Commission to investigate into the important question of 
coact erosion, which was a matter, in his opinion, not only of very great importance, 
but of national concern. 

QEOQRAPHY AT TEE BRITISH ASSOCIATION: YORK 
MEETING, 1906. 

IT is well known York wan the first meeting-place of the British Association. 
I t  was chosen for geographical reasons, being conveniently central in days when 
transportation facilities were very different from what they are M a y .  York is 
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' still central, and there are many other P~MOM, historicel and phynicd, which nuke 
it  interesting to geographers to meet there. The Geographical Section, howaer, is 
not yet composed of a sufficiently large body of trained geographers to permit such 
use of the meeting-place for papers on special local problems and for intaresting 
excursions ee is made by the members of, say, the Geological Section. Indeed, 
geologists being generous and friendly folk, the geographer makes moat use of the 
meeting by attending the Geographical Section in the morning and the geological 
excursione in the afternoon. The most enjoyable excursion wee an "unofficial" one 
arranged by the geologists. I t  extended over two days, during which the teatuna 
of the eastern half of the York moors were examined, under the guidanca of 
Prof. P. F. Kendall, well known for hie works on the glacial lakm of Cleveland and 
on the glaciation of.Yorkshirq and for hie excellence as the leader of such an 
expedition. 

Coming to the work of the Geographical Section itself, i t  will be seen from the 
account given below that it  wan, as usual, both varied in ita subject and its b a t  
ment. Tho eection waa constituted as follows :-Preuidmt : Right Hon. Sir George 
Taubman Goldie, K.Q.X.O., D.Q.L., F.B.B. Vice-Prasidhnts : Major C. F. Close, B.E., 
o.Y.o.; Colonel D. A. Johnaton, B.E., Q.B.; J. Scott Keltie, LL.D.; H. R. Mill, 
LL.D., DM. Secretaries: E. Heawood (Recorder), A. J. Herbertson, E. A. Reersq 
G. Yeld. Cmmittee: Dr. Tempeat Andereon, Major J. H. b m ,  J. Boltan, 
R. N. Rudmose Brown, Colonel Feilden, Major Forbes, J. Stanley Gardiner, 
Major E. H. Hills, Q.M.Q., D. G. Hogarth, Prof. (3. W. Hoke, Prof. Emory Johnson, 
J. McFarlane, Dr. J. Milne, F.B.B., Jamen Murray, J. L. Myre#, H. Yule Oldham, 
J. Parkineon, Staff-Commander Dubois Phillipn, J. Howard Reed, Clement Reid, 
F.B.B., Major P.'Molesworth Sykee; John Thomson, and A. Trevor-Battye. 

A large concert-hall was w i p e d  to the section, which unfortunately had no 
bad an echo that it was very difficult to  hear the speakers, and discussiom were 
curtailed in consequence. With a crowded audience, the echo did not occur ; but 
popular though the Geographical Section is, the whole hall was never filled during 
ita meetings. 

The Preaident's address on the Progress of Geography during the quarter of a 
century which has elapsed since the last meeting of the haociation at  York haa 
already appeared in the Journal. Several of the communicntions read to the section 
will also appear in the J m d .  They will only be mentioned by title here. 

The exploration pnpers were by (a) Major P. Molesworth Syken, on a Is Tour in 
South-East Peraia," with an account of the ancient citiee of NarmBshir; (b) Dr. 
Longst& on his journey in the Central Himalayas and a d j w n t  parts of Tibet. 
Major Sykea'e tour was undertaken in connection with a commercial mineion, 
which left Kerman in January, 1906. I t  is described in the paper printed in the 
present number of the Journal. 

Dr. Longstaff's journey took plam during the summer of 1905, the traveller 
being accompanied by an Italian Alpine guide and a porter. From Kumaon, the 
eastern glacien of the Nanda Devi group were explored, and heighb of over 20,000 
feet attained. After a visit to the glaciers north of Nampa, in the north-west corner 
of Nepnl, the party accompanied Mr. C. A. Shemng on hie midon  to Western 
Tibet. From Purang (Taklakot) Dr. Longstaff made his way to Gurla Mandhata 
(25,360 feet), reaching a height of about 23,000 feet. The whole party afterwards 
traversed tho necklof land,between lakes Mnnsarowar and R h  Tal, and examined 
the channel connecting them. On August 28 Dr. Longatoff crossed the Chor Hoti 
pass into Gar~ha l ,  and in October m d e  a reconnaisrurnce up the Kuramtali glacier. 
A detniled~account of the mountaineering experience8 has appeared in the Angust 
number of the Alpine Journal. 
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Mr. Stsnley Gardiner gave m account of the Percy Sladen Expedition i'n H.M.S. 
Ssdark to the Chagoe archipelago, in amplification of part of the report of the 
Britiah Association Committee for the Exploration of Parb of the Indian Ocean, of 
which Mr. Gardiier is secretary. The general multa of the expedition have already 
appeared in the Jouma2. 

Two lectures, admirably illustrated by lantern-sliden, wee the outcome of last 
year's visit of the Aewciation to South Africa, lrnd both attracted large audiences. 
Mr. Yule Oldham deacribed the route and experiences of the official party, and Mr. 
Trevor-Battye gave an account of an expedition he made up the ZambeEi above the 
Victoria falla into a still almost unknown region. Mr. John Thornon gave a 
lecture on L' Photography for Explorers," illustrated by specimens of his own work, 
which will be illustrated in the Scottish Geographical Magazine. Another illudrated 
lecture had for its subject the Limestone Caves of Western Australia, the wondern of 
which were vividly described by Prof. W. B. Bottomley. 

The section waa fortunate enough to hear from Prof. W. M. Remmy a llummary 
of the reaulta of his many expeditions to Asia Minor and long years' study of ita 
past. After pointing out the importance of the geographical situation of Asia 
Minor ss bridging the ma between Bsia and Europe, the lecturer showed that the 
conquest by the Turks m m t  the reduction of great part of the county from the 
settled and civilized state to a eemi-nomedio stage of society, the nomad Turks, or 
Turkmen, King the real conquerors of the country. In  the cities the industries of 
the Roman Empire survived, but most of them gradually and dowly died out, largely 
owing to the difficulty of communication over the country. In  earlier Turkish time 
trade psared with difficulty from city to city by aid of the largeandsplendid khans, 
which were, however, not a proof of civilization, but of the submergence of civilize 
tion, being fortmses in which caravans might rest safe from the nomads at  night. 
The land also to a great extent pused out of cultivation. Only in recent times haa 
a rev id  of pronperity taken place, the chief cause beiig the restoration of com- 
munication, p r t l y  through railways, partly through road-making, which in turn 
have led to a revival of industrim and agricultural development. The lecture 
concluded with a diecusaion of the Bagdad railway and its prospects. 

Two papers were of economic interest. The valuable, lucid, and interesting 
summary of the history and preeent position of irrigation in the United Stabs, by 
Major Beacom, the American M i i t a y  Attach6 in London, will be communicated to 
the Society during the coming season, and will be printed in the Journal. Prof. 
Lyde contributed a note on the climate of Central Canada in ita bearing on wheat- 
growing, showing the way in which advantage is taken for this object of the 
salient features of each seeson: the sudden and short spring, in which plough, 
harrow, and drill are hard at  work; the rains of tho three growing months, May, 
June, and July, with a rapidly rising temperature, the mean on the Brandon- 
Battleford curvo being 62O.5  Fahr., or that of the beet English wheat-land ; the long 
summer days, with a high percentage of sunshine, but a comperatively long coo2 
spell at night, prticularly advantageous to wheat; the dry harvest weather; and 
the long cold winkr, which guarantees the clesneing of ploughed land. 

Prof. G. W. Hoke, of the Miami University, Ohio, urged the importance of a 
study of m i a l  geography, in a paper which it  is hoped to print in the J o d .  

Pour papere dealt with physical ~apecta of geography. One by Mr. J. Parkinson, 
Principal of the Mineral Survey of Southern Nigeria, gave a valuable account of the 
configuration and structure of that pert of the empire, which will be printed in full 
in the JournaZ. 

Mr. James Murray contributed a summary of the work of the Scottish Lochs 
Survey from 1902 to 1908, of which very full accounts have appeared from time to 
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time in the Journo2. Be pointed out that, relatively to their size, the Scottish lakes 
are very deep. Mwt of the more important are U-&aped in croseeection, and the 
bottom is u~ually covered with a blaok peaty mud, though there are alao yellow, 
green, and red clays. As regards the biology, the outstanding facta seem to be- 
(1) The great prominence in the lakes in summer of conspicuons species of crustactu 
belonging to the Arctic association of plankton speciea; (2) The exceeding richness 
of the phytoplankton, especially in den ids; (8) The abundance of certain orden, of 
microscopic animals (Rotifera and Tar r igrada) at the lake margins. The third fact 
probably indicates.merely the habitual neglect of those orders in lake studiea Mr. 
Murray dwelt espeoially on the internal d c h e  which hne been brought to light in 
aome of the lakes. This was explained ee resulting from the action of a gale, which 
causes the Spnmgrchicht, or plane of moat abrupt fall of temperature, to take an 
oblique position. When the gale oersee, the fluids of different densitias separated 
by thia plane are free to oscillate, but, owing to the slight amount of difference, the 
period may be long and the amplitrrde great (three days and 150 feet in Loch 
Ness). 

A most interesting discussion on the important question of mast eroeion war 
introduoed by Mr. Clement Reid, and continued by Prof. Kendall, Mesers. Whitaker, 
'Mathews, and others. Mr. Reid'a paper and an extension of Mr. Mathew'e com- 
munication appear in the present number of the Journal. 

The fourth paper wm by Major Bills, on the Proposed Remeeeurenlent of Geodetic 
Arcs in the United Kingdom. Members of Section A (Mathematics and Phyaicr) 
attended this and took part in the discussion. Major Hills pointed out that the 
fundamenbal triangulation of Great Britain and Ireland WM completed fifty yearn 
ago, and that, though excellent work for the time at which it was done, it  is now 
far behind the standard of rllodern work of its class. The result is that the Britiah 
work cannot be co-ordinated with the Continental aeries for the purpose of geodetic 
discussion, such aa a determination of the figure of the Earth, and this though the 
necessary observations to connect the two series were actually made at considerable 
expense. To remedy thia defect, it is merely neceaaary to connect geodetically, 
by as good a set of triangles as can be selected, the three extreme points of our 
island, viz. (1) Saxavord, tho northernmost point of the Shetlande; (2) Valent'i 
on the west of Ireland; (3) the stations on the coast of Kent trigonometrically 
connected with France. 

Were this done, amplitudes of 10" and 114" respectively would be added to two 
very important lines of geodetic triangulation-namely, the meridiond arc, though 
the longitude of Greenwich, and the longitudinal arc, along the parallel of 52O N. 
lat., which at present extend from the north-east comer of France to Ain Sefrn in 
Algeria, and to Orsk in Russia, respectively-amplitudes of 18" and 57". As a result 
of improved methods, and notably the invention of invar, the rate of progress of 
geodetic work has bwn greatly increased, while a much higher standard of accuracy 
can at the same time be realized. 

Major Hills held that the work should be done by the Ordnance Survey Depart- 
mrnt, which wns, he bclicved, quite ready to undertake it, and the total cost would 
be quite trifling compared with the existing national expenditure upon s w e y  
work. 

The report of the committee on the survey of the Indian ocean bee already been 
alluded to; that by the Rninfall, Lakc and River Discharge Cornmiltee wns an 
interim one. Thc committee of the section asked for the reappointment of the lattsr 
committee with the unexpended grant. They also recommended the reappointment 
of a committee on changes of sea-levol in the Mediterrauecm, with Mr. Qiinther as 
sccrctary, and t l l i ~  ~vas ultimately obtaiued with s grant of E50. The eectiond 
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committee alao supported the application of Section I (Physiology) for the reappoint- 
ment of a committee on the relations betwoen Climate and Health, and ono by 
Section H (Anthropology) for a committee on the further archseological exploration 
of South Africa, this last being, however, eventually withdrawn, owing to the 
insufflcicncy of the funds available for scientifio investigations. 

In  the work of other sections, the following papers presented points of geo- 
graphical interest : Mr. H. Brodrick, " On Faultu aa a Predisposing C a w  for the 
Existence of Pot Holes on Ingleborough; " Mr. R. D. Oldham, I' A Criterion of the 
Glacial Erosion of Lake-bins;" Mr. F. W. Harmer, "The Glacial Deposita of 
the East of England ; " The Rev. W. Lower Carter, Notes on the Glaciation of 
the Uek and Wye Valleys ;" Dr. H. Johnston Lavis, '' Recent Observations at  
Vesnvius!' Dr. Tempest Anderson's evening discourse on " Volcanoee " should 
also be mentioned. 

One of the pleasantest features of tho meeting was the informal afternoon 
gathering in the gardens of the Philosophical Society, at the invitation of Dr. 
Tempest Anderaon, the president. 

REVIEWS. 
EUROPE. 

THE BALKAN LANDS. 
Remarka on the Ethnology of the Macedonian Slave. By Dr. J. Cvijid Tnrhted 

by A. O'Brien (privately printed). 1906. 
' Yaaedonia : ib Baoes and their Future.' By H. N. Brailaford. Illwtrated. xx. + 340. 

Methuen & 00. 1906. 
' A Military Geography of the Balkan Poninsula' By L. W. Lyde and Liout.-Colonel 

A. F. lookler-Berryman. vi. + 203. k & C. Blaok. 1905. 
Pioturea from the Balkana' By J. F. Frazer. Illustrated. xii + 298. Coseell& Co. 

1906. 
'By-paths in the Balkans.' By F. W. von Herbert. Illuatratd. is. + 269. Chap- 

man & Hall. 1906. 

TEE mere traveller cannot hope to advance knowledge of the geography of the 
Balkan lands in any other respect than the actual distribution of political groups, 
and to do even so much he must possess rather unusual qualifications; for, in a 
county like Macedonia, things are rarely what they seem on the surface. An 
acquaintance with vernaculars, sufficient to render a traveller independent of his 
dragoman, and a coneiderable knowledge both of Near Eautern ethnology and the 
workings of the Near Eastern mind, are absolutely necessary, if his impressions are 
to have any seriou value. The books before ue bear abundant unconecious witness 
to the truth of these premieses. The author who is the best qualified to know 
is conspicuourrly the leist prepared to dogmatize ; and to all travelfern in Macedonia, 
who, like Mr. Foster Frazer and Mr. von Herbert. find little difficultv in decidine on - 
ethnical mattern, we would recommend, in all confidence, a study of Dr. Cvijib's 
pmphlet. The learned Servian professor knows, at any rate, how little is known, 
and has no hesitation in stating the fact. In doing so he does v e y  valuable service, 
for, though almost entirely destructive, he clears the ground of a jungle of half- 
truths and entire misconceptions which pass current for the facts of the political 
geography of Macedonia. The main rrsults of his deliberate and temperate study 
on the spot issue in two conclusions: (1) that, ethnically, the Macedonian Slavs 
are Macedonians, and not either Servian or Bulgarian Slnvs; (2) that they have no 
strong or ancient aense of identity with any other Slav nstionalitiea, but are a 
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floating unit, eaaily influenced by whichever of those nationalities offere rt a given 
moment the moat obvious hope for the future. Incidentally he demonstrates tho 
exceedingly unsound character of the map8 and atatietica on which almost all 0 t h  
writere have baaed their conclueions. He is studiously impartial; but, conciderkrg 
his treatise impartially in our turn, we cannot fail to remark that hia destructiva 
criticism makes very coneiderably for Sewian inbreak. To begin with, he  ex- 
aludea the Kosaovo vileyet from Macedonia, claiming that without qi&tion for 
Servia. For the reat, the falw growth which he c l m  away is almost e n t i d y  
Bulgarian, and if the Serb gains nothing the Bulgar has much to lose. The lattar's 

, propaganda has had a long start and gone far, wbile that emanating from Belgrade 
is comparatively recent, and has penetrated but little south of Uskub. Bulgarian 
patriots will inevitably say that, by negativing their ethnical and h i i r i c a l  pr~+ 
tensions equally with the Servian in the Monmtir and Salonica provinceq Dr. Cvijid 
deah a blow s t  Greater Bulgaria ten timea mom beavy than that which be aims at 
Greater Servia. 

Nevertheleas, though we cannot help hoping that another ethnologist, as well 
equipped as Dr. Cvijid, but wholly above suspicion of having any '' axe to grind: 
will verify hi reeulta in Macedonia, we do not withhold w e n t  from his main conten- 
tion. The experience of every wellqualified oberver, who h a  seen the people with 
hie own eyes, goes to prove that the nation3 aenso of nine-tentha of the Mscedonian 
Christian population ie still quite fluid, and that the streee laid by rival claimants 
on linguistic and hietorice1 coneiderations hm croated a  ma^^ of false opinion in 
Europe, which is not shared in the oountry itaelf. Except in certain frontier din- 
tricte, like Razlog on the one side, or the lower VistriBa valley on tbe other, tba 
population is eesentially Macedonim, and only accidentally or temporarily Bulgpr or 
Qreek; and beyond that fact let us admit a t  once that we know nncommonly littla 
about it. OriginaIIy, it  was, probably, to a large extent, one with the Slavonic mprm 
upon which the North Asiatic Bulgar impoeed himself in the lands immediately- 
south of the ,Danube ; and it  differs now from the Bulgarian just in that one all- 
important respect-that it  remains pure Slav, and not Bulgar-Slav. 

With Dr. CvijG's treatise before one, it  is impossible to attach much importancb 
to euch records of less instructed travellere an are set forth in either the ' Pictum' 
of Ma Fmer, or the 'By-paths'of Mr. von Herbert; but we would diatinguiah 
between these books, to the advantage of the former. Mr. h e f a  volume b quits a 
good bit of " special correspondentn work. He knows nothing of the rern&nhr% 
and he galloped over well-trodden pathe ; but he showe himself acute, sensible, and 
laudably fair according to his lights. Mr. von Herbert, on the other hand, evidently 
knowe something of the Turkish and a little of the Bulgarian tongue, and he implies, 
rather than stat&, that he penetrated many dark oornek. But a writer who infusa 
so much meretricious romance into his narrative, has only himself to blame if ha 
convinces leaat when he wiehee to do so moat. He may know thinge not generally 
known about the gipsioll of the Balkans and about many other p i c t q u e  indi- 
viduals, but few who read hin book would accept hie evidence without a deal of 
corroboration. 

Mr. Braileford ia in a dierent  category. He has not Dr. Cvijibe qudifics- 
tions for discussing the ethnology of the Macadonians, but, on the other hand, be 
hlw enjoyed unusually good opportunitiee for studying the actual political p o p  
ing in the most disputed dietrick. Hia acquaintance with Q m k  populations is not 
of yesterday, and he went to the Slavs of Macedonia under circumetancas which 
enlisted their sympathies in an especial degree. He ha8 studied the latter with 
an open and well-instructed mind, and, so far as he was able, hPs penetrated below 
the surface. As an account of the modifications introduce3 into the politid 
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grouping by the Bulgarian aotivitiea of the pant five yearn, his book is by far the 
hegt we have, and M a fair record of the stata of things up to the p m n t  date, 
~t will retain permanent value. He concerns himself in the main with actualities, 
and has aa little belief an Dr. Cvijii in the practical value of the historic claim put 
forward by the rival claimants. If those interested in the Balkan question will 
read Dr. Cvijid first, and then Mr. Brailsford, discounting the latter's certainty by 
recollection of the formeis scientific doubts, they will arrive at ae fair a view an is 
attainable in these latter days 

The work of Mr. Lyde and Colonel Mockler-Ferryman stan& quite apart from 
the reat I t  is an attempt to state the effect which the permanent geographical 
conditionn of the Balkan lands, and the recant modifications introduced into them 
by military engineers, would: have on strategic operations in the future. A short 
account of the W a n  campaigns of the eighteenth and nineteenth centuries is 
added by way of proof and illustration. The book is very interesting, and one feels 
throughout that one's idea of the geographical conditions gains much precision by 
rdng a consideration of them from a single point of view. At  the same time the 
book often lucks the touch of ene acquainted a t  first hand with all the country 
described, and, we fancy, would be annotated considerably by, say, the Austrian 
general staL The dogmatio laws of the military school are subject to a good deal 
of modificstion--~mbulondo I 

D. Q. H. 

Tar S ~ r a ~  RAXOE. 
The Belkirk Bungo.' By A. 0. Wheehr, r.a.o.a Ottaws: Qovernment Printing 

Bureau. 1905. 

The Dominion Government have h u e d  the firet volume of what b, practically, 
a monograph on It the Selkiik range " in British Columbia The author, Mr. Arthur 
0. Wheeler (Topographer to the Department of the Interior), dwribea the work of 
hie firat y e a h  survey thus : " A  continuous zone haa been topographically surveyed 
for some miles on either side of the railway (connecting with a previous survey of 
the Colambii valley), forming a base from which the work can be expanded in any 
required direction. During the mwnd year the survey WM extended southward to 
embrace all previous travel and explorations of the higher Selkirk summits, and to 
enable a reliable guide-map to be furnished to tourista and mountaineers." 

The Dominion Government were fortunate in their selection of Mr. Wheeler for 
such a work, snd he has pqluced a most readable book, profusely illustrated. 
Photographs of mountains and glaciers predominate, but bhoae of the chmcteristic 
planta e d  their natural environment, by Mre. Charles ScUffer, cannot fail to 
interest other readers than those who can call themeelves botanists, and the appen- 
dices on geology, zoology, botany, and meteorology make the work complete. 

Now that the Selkirks have bean pierced by a railway, traila opened, and forests 
burned,it is hard to redhe  the barrier which thierange fo&ed in its primoval grandeur. 
The rivers through the prairie regions and the stream of Britinh Columbia were the 
routes followed by the fur traders of the early days. In  many cases these pioneem 
from the enat yuuhed their way into the Rockies, and in course of time c d  the 
Divide and made their way down into British Columbii The Athabesca pass, how- 
ever, which avoided the Selkirk region, wan the favourite route. 

In 1867 an entirely new system of exploration wee inaugurated, when an 
Imperial Commission wan appointed to explore for a railway route to connect ocean 
with ooean. When boys of the generation now p~seing away were reading Penimore 
Cooper's novela, and living in imagination with buffaloes, grizzly b r a ,  and Red 



Indians, Captain Palliurer, Sir James Hector, and their perty were exploring for a paas 
to thcColumbig and when the Kicking Homo pun was discovered, the exploretion 
of the Selkirk range flanking that pass to the west had to be tackled In 1872, 
" Mr. Walter Moberly and his aeeistants were the first, of whom there is a record, 
to penetrate the northern portion of the Selkirk mountains. . . . I t  wm not till 
sixteen yesre later (1881) that Mnjor Rogers traced the Illicellewset river to its 
m c e ,  . . . and gazed upon tbe little marshy meadows nestling nnugly among 
patches of spruce tree8 at  the summit of the pass through which the railway war 
destmed to run." 

I n  the appendix is a most interesting account of Major Roger's joumey, by h b  
nephew. Tmvellsrs nowadays will be surprised a t  the " iron-clad contract" that 
was necessary to compel hi Indian packers to go through with the job. Pawing 
from these early explorations, Mr. Wheeler devotea Part iii. of his book to 
 previous Surveys!' The railway was pushed through before any map of tho 
range weo attempted, and I must take this opportunity of thanking Mr. Wheeler for 
his appreciative remarks on the rough eurvey which, with the assistance of the 
Royal Geographical Society, 1 carried out in 1888. 

The Selkirks have now lost much of their mystery, and fire has deprived tbem 
of some of their beauty, but they are now accesllible,-and guides brought from the 
Bernese Oberland are to be found at  @lacier every year, to pilot visitors over the 
glsciem and to the su~umits of peaks, from which views of s u r p s i n g  beauty in 
the clear air of the Selkirke may be enjoyed. Beyond tho cane now surveyed there 
are still untrodden glaciers and unclimbed peaks, and in approaching them moun- 
taineers of the future wi l l  meet with all the difficulties presented by the primeval 
forests which rendered the Selkirks so perplexing to the early pioneers. 

Mr. Wheeler, in dealing with "Mountaineering in the Selkirks," says, "Many 
fine peaks have not been approached at  all. ~ o t i c e a b l ~ ,  an isolated rock tower 
with several outlying spurs and dependent glaciers immediately to the west of 
Mount Bonney. I t  has been named Mount Smart." "North of Hermit range at 
least three isolated peaka rise supreme above their fellows, one of them, that to the 
north-east, undoubtedly the highest in the Selkirk rmge. There is much that may 
yet be done before thew peaks are known, named, and mapped!' Mr. Wheeler hos 
here touched a note which will, no doubt, find a response in the near future. 

\v. s. a. 

MATHFZtlATICAL AND PHYSICAL QEOQBAPHY. 

' Hydrographio Surveying : Methodn, Tabler, mnd Form OF Notes! By 8. H. Lor 
New York : The Engineering News Publishing 00. 1905. Prim &. net. 

This book is intended for the inetruction of surveyors of water in any shape or 
form. I t  is obvioua that sounding work is more expeditious and accurate if carried 
out from a steam or motor boat than from a row-boat. The author might speciall~ 
note this point in a future edition. In one or two matters, such as sounding with 
ordinary lines, the author's method seems rather mtiquatal, but his directions for 
carrying out the operation are clear and good. There are some interesting chapters 
on fixing the flow of water in r river, and many ingenious instruments and the 
methods of using them are deecribed. 

Weirs and their construction are diffiuseed, a matter about which there is still 
much to learn, l'he book deals only with methods in use in the United States, but 
will prove a useful aud instructive manunl to thoso who are engaged in eimilar work 
over here. 

D. W. B. 
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~ D E S  AND WAVES. 
' A Practical Manual of Tides and Waves.' By W. H. Wheoler, O.E. London : 

Longmans. 1900. 

This useful manud givm an interesting account of the tides and of wave-forma- 
tion, setting forth the different theories and methods of their investigation and the 
practical results obtained. The author shows that there are many mathematical 
problems involved in the elucidation of the correct history of the tidal system. 
The chapters on the effects of wind and atmospheric preesure are clear and good. 
Many examples are given. The chapter on tides in rivers is also interesting. 
There is a good account on the effect of the wind on the waves at sea, and also of 
the occurrence of what the author calls seaquakes, and of the great single waves 
sometimes encotintered with dieestrous results. I t  is curious that the author goes 
back to the beginning of the Imt century for some of his data on these points, but 
entirely overlooks the fact that there have been quite recent investigations on the 
effect of wind force on waves at sea. 

The book is a useful one, and can be confidently recommended to d l  who 
ere intarested in the problems treated of. 

THE MONTHLY RECORD. 

P h h e  Ha, on the German coaat of the Baltic, is the subject of a p a p r  
by Dr. G. Braun, of Ktinigsberg, who has previously been known to geographers for 
his investigations of some of the North German lakes (Zatsdrift f. Uewiieserkrcnde, 
VII. Band, 3 Heft). Dr. Braun has worked up the data scattered in previously 
existing literature with the results of hia own observations, so as to present a concise 
view of the geneml physical conditions of the lagoon. The morphological features 
are marked by coneiderablo diversity, as the Haff touches uot only the Eaet Prussian 
zone of depression, but the more elevated ground formed by the diluvium of the 
ice-age. The coasta show three distinct forms: that of the low-lying alluvium, 
the so-called " Hakenkiiste" formed by dunes, and the cliffs of the diluvium. Tho 
alluvium is extending its area and introducing modifications of form, while the 
higher portiom are being more slowly worn away. The Haff (which word is 
the equivalent of the Danish Hav, sea," while the diitinctive epithet refere to the 
comparative freshness of its water) wan formed, on the site of a depression dating 
from the ice-age, by the heaping up of the mnterial brought down by the Vistula, 
under the action of the current which runs along this coast. Dr. Braun deds fully 
with the #me of the water and its movements. The lngoon is remarkably shallow, 
the maximum depth being only 164 feet. The water-supply is derived mainly 
from the Nogat branch of the Vistula and (to a less extent) from the Pregel. An 
admixture of fresh and salt water takes place through the "Tief," or outlet, near 
Pillau, the currents in which vary under the influence of winds. For a considerable 
proportion of the year there t an influx, even at the surface, and observations of 
temperature and salinity show that when there is an outflow of fresh water at the 
surf& there is frequently an undercurrent of salt water setting inwards. Cases 
are known in which the flow from surface to bottom has been reversed in a single 
day, though the process is usually slower. The conditions are similar outside the 
outlet, where the lagoon watur can be sharply distinguished from the sea water by 
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its oolour. The ralt undercurrent can o f h  be treced almost to the inner extremity 
of the lagoon, but ia confined to the central channel. The K6nigsberg shipconel 
is generally filled with brackish water, though the rest of the lagoon may be 
entirely freeh. Great variations of level occur under the action of the wind. 
Dr. Braun concludes with some notes on the economic relations of the Haff, which 
by means of the ship-canal participates in over-sea commerce, while standing a t  the 
head of the Qerman coaat waters for interior traffic. I n  the days of smaller craft 
the position wae more favourable than at  prellent to the towns round its ahoreq 
most of which have of late years seen their prosperity diminish. Kiinigaberg, 
however, forma an exception, since the opening of the shiycenal, which h 
favoured it at  the expense of Pillau. 

Qeography in H1ulgm-y.-From the annual report of the ~ r e s i d 4 t  of the 
Hungarian Qeographical Society, Prof. L. von L6czy, the following statements 
indicative of the prerent state of geographical research as pursued in Hungary may 
be cited. In  hie treatise, 'Regularhtion of Rivers and Improvement of Soil in 
China' (in the Hungarian language), Dr. Jena Cholnoky, well known for his havela 
in Eastern Mi has given an excellent picture of the hydrography of the great 
Chinem plain. At the instigation of the Oriental Gngreea a t  Rome there hae beon 
formed an International Union for the Anthropogeographical Study of Baia, and to 
this union a Hungarian commiesion has Jso  been affiliated. Dr. George A l h y  and 
the geologist, Dr. Qyuls Prinr, will shortly enter on s journey of research in the 
interior of Asia The Ruaeian explorations in the Caspian sea oon6rm an old 
opinion of L6czy'n, according to which animal bodies, rotting a t  the bottom of 
retired sees in foul, stagnant water, and covered with a layer of mud, yield petroleum. 
The ancient petroleum-beds, in the early Tertiary strata of the Cauwus, M alw of 
the Carpathianq may in their time have arisen in land-locked serr-basins in  the 
eame way ae the deposits of animal bodies on the present floor of the B h k  a d  
the Caspian ~eae. Towards the investigation of their own land contributions have 
again been made, more particularly by the Royal Geological Institute and the 
Hungarian Geological Society connected with it. For the study of the South 
Carpthiuus and the Transylvanian Alp the work of Baron Fr. Nopesn, jun, 
on the 'Geology of the District between Gyulafeh6rv&r, Deva, Rusekabhyr, and 
the frontier of Bournanis' (in Hungarian), will hardly be dispensed with by the 
geographer. The treatise, too, of Vilmos Giill, Bur151 Cia, and Imre Timko, on 
the Ecseder moor and it8 agricultural conditions, has a geographical lmaring. 
Both works appear in the Year Book of the Royal Hungarian Geological Institute 
(14th vol.). Among the agro-geological reports noteworthy observations on the 

-t ysiogeographicsl conditions of the AlRlld are to be found. In the region of the 
rapina commune (Styrian frontier) Prof. Goryanovics-Krsmberger of Agram die- 

covered remains of diluvial man, together with remains of the Rhinoceros Mwkii, 
and placed the results of his investigations before the Hungarian Qeological Society. 
The same geologiet ia also publishing, with explanatory text, the geological map of 
Croatia, on the topographical ba& of tho Austro-Hungarian special map-aheat8 
on the scale of 1: 76,000. In  the journal of the abovementioned society 
has also appeared (in German) a treatise by Dr. Fritz Frech, profemor in B d u  
University, on the animal world of the marine deposits of the Carboniferous period in 
Hungary, a paper of no small importance for the plleogeography of Hungary. For 
over twenty years the hydrographical department of the Ministry of Agriculture hrs 
been occupied with the study of the waters of the land. In its service the hydro- 
logist, Od6n BogdBnfy, has published (in Hungarian) his ' Hydraulics of Naturd 
Running Watem.' In these two volumea the data bearing on the hydrography md 
hydrology of the Hungarian rivers have a geographical import. By the publication 
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(in Hungarian) of Vic&n's work on the water-power of Hungary, the lldinistry 
h~ rendered a mrviee, not done to technology, but also to na t iod  eooqomy and to 
geography. Of geornorphologid importance ia the priEm8ay of V i a  MMnyi, 
on the 'Hydrography of the Tributary Rivers on the Left Bank of the Danube, 
with special referencr to the Formation of Temee,' publihed by the Academy 
of 8cienceu Of the geogrepbid literature of a popular character, published in 
H ~ g s r y ,  mention can only be made hem of the megnifioent work of Frens (fh* 
in a e d  volumse, richly illustrated, entitled 'The Book of Culture' (in Hun- 
% a h ) .  Of this work one volume, wholly devoted to geography, is now being 
printed. A large Hungarian general atlas is also in immediate proepeot of publics- 
tion. The interrnption which has occurred in the publication of the ' Reeulta of the 
Scientific Exploration of the Balaton Lake' (in Hungarian and German), is connected 
with the political situation. Among the publicatione under this head, the great 
work of the lamented Janos Jank6, on the 'Ethnography of the Dwellers surround- - 
ing the Balaton Lake,' ia being rewritten and translated into Qerman. Lastly, 
the Berlin International Seismological Conferen08 of August, 1906, bes founded the 
"International Union for the Observation of Earthquaken," and h a  elected M its 
m t a r y  Dr. Rad6 von K2lverligethy, Professor of Geophysics end Geodesy at Buds- 
peat. Under this stimullu, a seismological stetion of the firat rank has now been 
erected in Budapeat, the mansgement of which has been committed to KZIvealigetby. 

md r[n. W o r k m u  in the Xan  Xan Moantab.-A oormpondent 
writen: "Mrr Fanny Bullock Workman a d  Dr. William Hunter Workman have 
snccmfully completed their exploration of the Nun Kun mountain group in Suru, 
Kashmir, the expedition having oocupied ten weeks.* They were ecoompnied by 
the Italian guide, Cyprien Savoye, who waa with them in Baltietan in 1903, and six 
porten. The entire cirouit of the Nun Kun group wss made for the 6rat time, this 
involving a rough journey of between 90 and 100 milea from Suru, j u t  north of the 
monntaina, out and return. The dintanoe was considerably increased owing to the 
neceeaity of making three extra marcher up the Randun d l e y  to find a fording- 
place over the glacier-fed Suru river, greatly swollen from the unusual melting of 
the ice, due to the prolonged fine weather and great heat. In making this circuit, 
three glaciare were m d e d  and two descended, three snow-oob of over 17,000 feet 
and one 600 feet lower crosaed, and one pathlea rock mountain traversed, 
probably never before trodden by human foot. The central portion of the Nun KU 
m w i f  rhea sharply high above the steep jagged peaks that guard the approaches to 
it on all rider At an altitude of over 20,000 feet it culminates in an oblong glacial 
besin, 8 milee long by 2 wide, enclosed by 6ve rock and mow mummite, threeof which 
tower to heightu of over 23,000 feet, the highest having been fixed at 23,447 
feet. To explore thin portion, a base camp was established above the north lateral 
moraine of the S M a t  glacier, at an altitude of 15,100 feet, fnbm which two mow 
camp were made on the wild, broken, glacial dopes above, at altitude8 of 17,667 
and 19,893 feet, and two more in the high glacial baain at altitudes of 20,632 and 
21,500 feet. On the two nights p w d  at this camp, the temperature fell to- 4' and - 6' Fshr. The highest peak having been found to be ineccesaible from the basin, 
an mxnt was made of the next highert, 23,264 feet, its step, broken, iw-covered 
dopes demanding houra of stepcutting and the exercise of the greateut caution. 
At a height of 22,666 feet, as clouds were b e g h h g  to obecure Bome important 

A flnt exploration of this group, by Dr. A. Neve and the Rev. C. E. Bsrton, wan 
deraribed in the Alpine Journal for February, 1908 (we Journal, vol. 91, p, 671). 
Nu. V.-NOVIYBER, 1906.1 2 M 
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landscape featurer, Dr. Workman and one porter stopped to make O ~ ~ V & ~ O M  a d  
take photographe before the view should be cut off; while Mm. Bullock Workmau, 
with guide and one porter, went on to complete the ancent, which gives her a pbce 
in the small category of t h m  who have psed 28,000 feet. The continued daily 
exertion in rarefied air, the low of sleep owing to disturbance of raepirrtion by the 
altitude, and the effect of the great cold upon the vital powers thue werkened, 
proved trying to 4 and, after five sleepleas nights at 19,900 feet and above, dl felt 
the need of returning to lower altitudes. Later, from the B a r d  La, 17,338 feet, 
ascents were made of two sharp mow-peaks, one on eaoh ride of the head of the 
Barmal glacier, w h m  final dopa rooe at from 70° to 7S0. The fimt had an altitade 
of 18,760 feet, and the m o d ,  D 41 of the Survey, that of 20,168 feet On the 
summit of the latter, tbe party was enveloped in a denre fog, m p i e d  by an 
icy wind, which lasted for several houm. In thin the dement wae accomplished by 
following the traw which had been made in ascending. The topographical f a t=  
of the region were found to differ materially from those shown on any existing map. 
Mr. W. Biohnen fn Central &b-Mr. Rickmem wrih from Gum, in 

Bokhara, under date September 1,1906, stating that he hae traverwd the Z d s h a n  
valley throughout the whole length, wending to the very head of the glacier beyond 
the point m h e d  by Yuahkebff in 1880. He found the Macba parss to be only l 
lateral aaddle. The glrier  ha^ receded considerably of late, having loet about 
100 feet of its length aince laat year. Mr. Rickmem has made some intending 
obeervatiom on the glacial and other phenomena of the district, and han viaitd the 
Fantsgh group, mapping ite southern portion, and studying the lakea, rnorainsq 
Ianddipe, and glaoiers of the Pasrut valley. Writing again on September 22, he 
reports having completed a thorough investigation of the central portion of the 
Peter I. range. 

B r i m  and Tibet-The text of the Convention between this wantry 
and China, dgned at Peking on April 27 laat, confirming the treaty negotiated 
by Sir F. Younghusbend in IW, hae been printad se a parliamentary paper (' l k t g  
Series,' No. 0, 1906). By Art. 2 Oreat Britain engagea not to annex Tibetan 
territory, nor interfere in the administration of Tibet, while C h i  undertaka not tu 
permit any other foreign nation to do the like. In regard to the eeotion of ArL 9 
of the orighd treaty, which stipulated that no concellsiona for railaspa, rode, 
telegraph, mining, and other rights shall be granted to any foreign power, it is now 
stated that such concallaions are denied to any ntate, or the subjecb of any strte, 
other than China; permission being, however, given for the telegraphic connection 
with India of the trade-marte to be opened in accordance with the former tmty. 
The text of that treaty is printed M an annex. 

Dr. Tafel'r Journey to Tibet-A letter from this explorer is printed in the 
ninth number of Palerman~ Bilteilungen, which shows that, nothing daunted by 
the dinaster which befel him on his first attempt to enter 'I'ibet from Kuku-nor, he 
h a  made a renewed advance in this direction, though it does not appear how f u  he 
]lad penetrated at the time of writing, his letter (written on April 17 last) bsing 
merely headed "Tibet, Lagsrplatz IV., oa 1700 m. hoch." He is travelling M 
Kashgarian merchant, hb caravan-bhi p i n g  as a m n d ,  while him ten men, mat 
of them experienced in travel in Tibet and neighbouring regions, and apprsntly 
trustworthy, are all armcd with Bemington rifles. He had been waiting lor rome 
days in a snowntorm in order to complete his supply of baggage animala, which he 
hoped to make up to one hundred, seventy of them yakr. He colupl~ined of thc 
treatment he had met with from the local nuthoritios in the Kuku-nor d'ktrict, 
having received nothing in the way of indemnity for the plunder of his cvv-  
dtl~ough the Amban had exacted a fine of about El60 from the chief in WLW 
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district the attaok had taken place. In hir opinion, a new Boxer revolution WM in 
full course of being hatched in that part of the empire. 

AIBIOA. 
The BainfU of Wioa-An attempt to bring together in generaked form 

the now rapidly accumulating data on the rainfall of Africa hna been made by 
Dr. G. Fraunberger, who hae publiied the reaurting rainfall map compiled by 
him in Pelcrmcmns Mitkilungm (1906, No. 4). This map delrls only with mean 
annual rainfall, and the importent question of seasonal distribution ie not touched, 
but m far ar i t  goen, the author's work is a valuable step in advance, being baaed on 
a careful study of almost all the available data, while, although neceeaarily still 
showing only the broader f e a t m  of rainfall distribution, it enters into considerably 
more detail than previous attempts in the name direotion. With one or twa excep 
tionq* Dr. Fraunberger seems aqueinted with all the important contributions to 
the subject that have yet appeared, but though he hre embodied a good deal of the 
previo~le m u l t q  he has throughout made an independent study of the data (which 
wneiste of ohervatiom from over four hundred stations), and has not hesitated to 
make corrections where necesssry. He has, perhaps, in one or two instances shown 
too great a confidence in previous work, much of which has neosesarily been given 
in an exceedingly generalied form, and though positive errors have, ar already 
remarked, been eliminated, the map might p s i b l y  have been still more valuable 
had it been baaed solely on an independent study of the records, though this might 
have involved more labour. In the accompanying letterprrees Dr. Fraunberger 
mentions the principal points on which his concluiaions differ from tho? of his 
predecessors, and also sketches the influence of geographical and other factors in 
determining the distribution. The actual observations being still far from adequate 
to afford a complete h i s  for such a map, it  is, of course, neoeseary to rely to a 
certain extent on d priori deductions or indirect evidence. Thus the author 
depends more than once on the facts of vegetation distribution, though these are, 
perhaps, not quite suficiently established to be a trustworthy guide. One point of 
difference from former msps in the smaller annual rainfall eseigned to the Air 
and Tibesti highlands near the southern border of the Sahara, which Dr. Fraunberger, 
on the basis of Foureau's observations in the former, place8 at  under 200 mm. 
(8 inches). This ia the lowest stepLi his scale, which ascend8 in the main map 
hy eleven gradations to an amount of over 4000 mm. (160 inches). The heavy 
precipitation near the head of the Gulf of Guinea ia shown on an ineet by a diBerent 
scale, which distinguishes a maximum, along the small strip of coast west of the 
Kamerun mountain, of over 10,000 mm. (393 inches). The author points out the 
influence the rift-valleys (espeoially in the caw of Nyssa and Tanganyika) 
have on the distribution of rainfall, the eastern sidee being markedly drier than the 
western. He is unable to account for the comparatively small amount of precipita- 
tion on the Gold Coast, which still awaitu a satisfactory explanation. Some 
corrections will, no doubt, bo necewitated when the data become more complete. 
Thus it seems possible, a t  least, that the rainfall assigned to the Ruwenzori 
range is too small, being shown as wnsiderably lees than that of varioue other 
mountainous areas of East Africa. A table gives the observed annual precipita~ion 
a t  about four hundred stations, with a statement of the nunlber of years (still far too 
few in the majority of caees) during which observations have been made. 

Mr.;Vimher98 Expedition.-A Iteuter telegram from Tripoli, dated October 19, 

* No amount seems to have been taken of Mr. Sutton'r work with respeot to &uth 
African rainfall, or Sir Harry Johnston'n rainfall msp of Ugnudn, printell by the 
Intelligence Division in 1900. 

2 u 2 
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reports that Mr. Vischer (anis, p. 181) wee attacked by Tuareg near Tejirri (a 
place on the rollte south from Mumuk, about 120 miles from that town), but 
repulsed hi asmilants with the help of the villagere. The date of the occurrence 
in not stated. 

Colonel Laperrine in the S a h u a - A  new expedition inb the heart of the 
western Sahara h a ,  as in stat+ in Globus (90, No. 12), been carried out thii lret 
summer by the indefatigable Colonel Lapperrine, who m h e d  Taodeni, the db of 
the well-known mlt deposits. The march, in the heat of summer, wes an exceedingly 
trying one. On the outward route no peeturage wee found for a diatanae of 125 
milea, and the snimala suffered much, while the badneea of the water-supply a n d  
great difficultiee on the homeward march. Colonel Laperrine does not &am Prof. 
Qautier'a opinion t h t  Taodeni in the eite of a former inland sea on which the 
drainage of a large pert of the Sahara converged, as the d t  deposita cover but 
a small area. If euch a baein eriete, he thinks it  muat be sought elsewhere. 
Dr. h b e n i m  in the Congo Baain.-Thin traveller hee now returned to 

Germany after completing his reeearches in the southcrn Congo basin (Z&*t 
Qes. Erdkunds, Bmlin, 1906, No. 7 ;  cf. J o u d ,  88, 072; SI, 629; 88, 181). 
The last eeotion of the journey was devoted to the basin of the Sankumq the 
northern tributary of the Kasai first explored by Dr. L. Wolf, but which h 
generally remained more or less off the routea of travellers. Although Wolre map 
was an excellent piece of work, he gave no detailed account of the river, and 
Dr. Frobeniue is able to add to our underntandiig of the general oharacterietim 
of the wuntry through which it  lowe. During ite pasaage across the plateau land 
proper, s striking feature ie the regular alternation of low and high b a n k  due to 
its having cut through the surface undulations of the eandetone formation Abont 
the point where it  firet takes a weeterly w u m  the banks form walh of W e ,  
150 to 200 feet high, relieved by tall forest. To the south of thi4 steppe, and to the 
north, forest prevail. The river paeees at Batemp through a rock-gate and entsm 
the latter land The traveller was struck by the rapid increeae in r k e  of the 
streams within ehort distances, eepecially in- the oa& of the Lubi, which must 
receive moat of its supplies by perwlation from the plateau swampe through lime- 
stone strata, The lower part of the Sankurru ie very unpleasant to navigate, being 
very shallow, and obatructed in the dry aeeeon by many more mndbanks than the 
~ s h i ,  Though there is an extensive forest in its upper b d n ,  ie weetward-Bowing 
section is merely bordered by a narrow strip of forest. Dr. Frobeniua thidm that 
the forest through which Kund and Tappenbeck pawed in their journey to the north 
of the Kasai cannot exknd far from the bank,s of the Lukenye. A strange hdition 
among the natives hee it  that in ancient times the Sankurru Bowed north, and the 
accounts of the arrival of people from thin direction in boats recalla actme of the 
stones told to Stanley on hie deecent of the Congo. The rainfall in this region h.s 
been extraordinarily heavy this year, and stories are told of whole villages baing 
inundated and the inhabitants forced to build platforms on pilee and move about in 
boats. With regard to the native trike, the tmveller anye that about Lusambo 
there in a meeting of races such ie hardly to be seen elsewhere in Africa His study 
of the Bassongo Mino, the truculent triba of the lower Sankurru, led to the 
unexpected conclusion that they form part of a series of tribes, occupying a very 
large a m  within the bend of the Cougo, who all speak practically the eame dialect, 
use the eamo bow4 ehields, and other articles, and live in simiiar houses. Light is 
thrown on the paat movements of racea by the preseut dietribution of ethnological 
charactera, among others the une of the throwing-knife. 

The Frontier8 of I!ligeriO.-As hae been mentioned in the Jwrnal, joint 
wmmiesions, representing Great Britain and France and Qreat Britain a ~ d  Germmy 
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respectively, met in London in the early part of the year for the purpose of 
making propods for the drawing of the boundary-linea of Nigeria, to the north 
and south respectively, on the h i s  of the nurveys of the wmmhion which had 
previously examined the country on the npot. The recommendations of the Anglo- 
French commissionere were adopted in a convention signed in London on May 29 nnd 
rinm ratified, which ham been printed as T m t y  Series, No. 14, 1906. The frontier 
deoided on follows a very irregular course defined :by certain fixed points which are 
specified in the text of the Convention, and ehown on a large-scale map in two 
sheeta annexed to it. It is imponnible to define it  in few words, but it  may be said 
that the result is to adhere to the general line of the frontier M fixed in 1904, 
though one or two modi6cstions of more importance are made in favour of France. 
Thus, south of Zinder the line runs coneiderably south of its psition according to 
the agreement of 1904, while, after striking Lake C h d  a t  the mouth of the 
Komadugu, it s l o p  to the muth-eant before reaching the meridian 85' E. of Kuka, 
whiah hru hitherto formed the extreme eatern limit of Northern Nigeria, as indead , 
i t  continua to be south of IS0 N. This is to secure to France the whole a t e r n  
shore of the lake, which, owing to the growing restriction of the water area on this 
side, would not otherwise be the w e .  Among other provieiona of the convention 
is one guaranteeing tree navigation on the lake both to British and French subjects 
or protected persona. The nouthern frontier of Nigeria, from the neighbourhood of 
Yola to Lake W, wan defined in accordance with the recommendation of the 
commimioners by an exchange of notes between the British and German govern- 
ments on July 16, and h shown on a map given in the Dcutscha Kohialblatt for 
September 15. The m e  system h a  been followed as in the cane of the northern 
boundary, straight linea as a rule being avoided, but the line defined by a number 
of points or natural features in the topography of the country. For more than half 
ite course the line followe the Yadeeram stream, which losee itself in the swamps 
sonth of Chad in the neighhourhood of Dikos, and, curioudy enough, diverges to no 
great distance on either ride of a straight line from the Benue near Yola to Lake 
Chad. The lset part of the boundary cute the meridian 35' E. of Kukg at a point 
just above high-wetor mark of the lake, which was marked on the spot by two 
pilllrrs during the course of the boundary eur~eya  

The Plaoe of Hornemann'~ Death.-The circumstances of Hornemann's 
death were such as to render it  little likely that all the uncertainties conneated 
with i t  will ever be cleared up. According to the report nent to Captain Lyon in 
Munuk in 1819, the traveller made his way to Noofy (Nupe), at the chief to rn  
of which, "Bnkkanee," he died. Dr. Pahde, in his memoir of the traveller pub- 
lished in 1896, thought that he must have reached the Niger between Say and 
Gomba, and wan inclined to identify the place mentioned with Bikini, one of the 
locnlitiee touched at  by the German Togo expedition of 1805. This involved the 
suppoeitiou that the influence of N u v  extended, in Hornemann's time, further 
north than in mare recent years. The wribr of a note in Qlobua poiute out, how- 
ever, that a place named Bokane exists in Central Nupe, a little north of Habbe, 
and that this was probably the place in question. This view is supported by the 
statement of Clarke (' Specimens of Dialects,' p. 81: Berwick, 1848), in reference 
to a people in the Nupe country near Rabbq that it was in this part of Africa 
that Hornemann died!' Bokane may once have been the chief centre of Nupe, 
an Flegel mentions an extensive wall surrounding it, and enclosing cotton plants- 
tiom and wttered groups of hounw. 

The Wld Goad '1nteri0r.-A Colonial Report (No. 493) for 1905, on the 
Northern Territories of the Gold Coast, records the opening of a new administrative 
post at Navarm, corumnnding the district between the Sinaili, the Red Volts, and 
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part of the White Volto. Twenty-four thousand aquare mila  in area, the Terri- 
tories have a population estimated at  2,600,000. The rsinrall for 1905,55*71 inches, 
greatly exceeded that of any of the last three yeata. A large market has already 
sprung up, and many Hausa traders have settled a t  Navarro. A complete r e  
organization of the administrative centres will, i t  is hoped, serve to draw more 
closely tho bonds between the more populated regiona and the British A d m i i -  
tration. The demand for clothing which bas suddenly sprung up in being nupplied 
a t  preeent by the Germans in Togoland. The Lobi-Dagarti nnd Dagomh countries, 
too, have to obtain a great deal of cotton for c l o t h - d i n g  from Moahi troden, who 
get it from French territories. There is a promising field for the growth of mgar 
nnd rice. The country is eminently suitable for cattlaraiaing. A large foras of 
young men in avdlable for labour in the Tarkwa and Anbanti minea, their u t i l i -  
tion for thh purpoae being approved by the chiefs. Tho year under review is 
further notable for the issue of the 0mt reliable map of the northern tamtorim. 

dr~dnt  of Mount  MoKinley.-According to a Reubr talegram from New 
Pork, dated October 3, Dr. F. A. Cook, whoae new expedition to Mount McKinley 
was referred to in ,the August number of the J o u r d  (p. 183), haa e n d e d  in 
reaching the summit of the mountain, whiah is the higheet known peak in North 
America It will be remembered that Dr. Cook (who took part in the Bslgian 
Antarctic Expedition) made the circuit of Mount McKinley in 1903 ( J d ,  
vol. S4, p. 692), and, though unable to complete the asoent on that oacssion, reached 
a height of over 11,000 feet. The totel height assigned to the mountuin by the 
Geological Survey in 20,464 feet. 

Drainage Modifloations in the B h k  EiIla and Bighorn Yoantab.- 
Among the many studies of drainage modifications within recent geologic timee 
which have been taken up with so much ardour on all eidea, is one by Mr. C). R 
Mausfield, in reepect of the above-mentioned districts of the United Stat* which 
has appeared in the BuUetin of the Museum of Comparative Zoology at  Harvard 
(Qeol. Ser., vol. 8, No. 3). A marked fcnture in portiona of the Black hills district 
ia the ooourrelloe of beds of gravel and boulders, sometimes of great thickness, and 
occupying not only broad valleys like that of Boulder creek, but saddles on the 
dividw and patches on the shoulders of the boundary slopes fur above the present 
atreama. Although the idea has been held that some, at least, of the depooita were 
formed on the shore of an ancient lake, Mr. Mansfield conaidem it prefereble to 
regard them all an fluviatile in origin, the region having, mnce their fonnation, heen 
subjected to considerable changee in ita drninago system. The writer has carefi~lly 
mapped the depoaita, and compared the boulders colleoted with samplea of rocks 
occurring in ritu in tho district, with the reeult that he bas been able to lay d o m  
in a map the linen of movement from possible places of origin. Those agree 
reuinrkably in indicating a source, in each ceee, ronghly towards the ~outh-west, 
and it may therefore be suppwd that the ancient stream had ita headwrrtora in this 
direction. But while both the drainago basin and direction of discharge have 
remained practically the name to tbe present day, the lines along which that dii- 
charge t a k a  plnce are not identical. Mr. Manafield believes that the PoaMlligoceoe 
inciaion, which has brought nbout the changes referred to, began an the result of 
an increwe in relative humidity, but that later the pro- was continued an the 
result of lilting, which brought about readjustmente of drainage. In  the Bighorn 
mountains the history has been somewhat similar, extensive gravel deposits having 
accumulated during the Pleistocene period, eince which the streams have entmcbcd 
themaelvea deeply below the old valley-floors. In this case, too, uplift, an! not 
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climatic oeclillation alone, seems to have played its part, and great opportunity has 
been given for the development of adjusted drainage, striking examplea of which 
are given in the paper. 

qiousp8 a d  the Yorquih Territory.-Lant yaar, on April 19, a 
treaty wan signed a t  Managua between Great Britain and Nicaragua, by which the 
former recognben the abwluta sovereignty of Nicaragua over the former Moquito 
Renerve, ar defined in the treaty of 116- (now abrogated) of January 18,1660. 
C ~ t a i n  privileges are, on the other hand, secured to the Mosquito Indians and 
Creoles born before 1894, including exemption from military servioe and from all 

a direct taxation for fifty yeera from the rat i f i~t ion of the treaty. This took place in 
Aaguet of the prwent year, and the taxt of the treaty has dnce been ieaued M 
No. 11 (1906) of the Treaty Berim of Parliamentary papers. 

Ths Firrt C r o d n g  of YO-t Cook.-The story of the first arming of 
Mount Cook is told by Mi. Malcolm Roes in the May number of the Atpins JoumuI. 
The start wrs mado by Messrs. Fyfe, Graham, Roes, and Turner on Tueday, 
$annary 9, 11.16 p.m., from Bivouaa rock on the Haast ridge, whence earlier 
climbera too have set out to s a l e  the highest pinnacle of the Southern Alps. 
Leaving Qlacier dome, 1300 feet above the Bivouac, tan minutes past midnight, 
and making a deacent of 700 feet, the party went 4 miles across a plateau (7000 
feet high) to the foot of the north-east ridge. Climbing the long snow-slope, they 
encountered in the eerie dusk before dawn a serious bergffihmnd. Deftly over- 
coming this, they were startled by an avalanche crwhing with thunderous din from 
the ice-slopes of Mount Tanman to the plateau. Three houra twenty-five minutes' 
grim work from the schrund gained them the Zurbriggen arate. By 9 am. they 
stood 10,0CO to 11,000 feet high, commading views of Mount Taaman close on 
the north, Lendenfeldt, Hanst, Haidinger, De la &he, Elie de Beaumont, and the 
Hocbstetter dome. Acroea the valley towered Malte Brun. Fartber away to the 
north-east stretched a 100-mile vista of range on range far a~ eye could reach. 
After an hour's rest, the party again eet to cutting atepa up another very eharp 
anow-ridge. Finally at 1 pm., Wednesday, .Tanuary 10, thirteen hours forty-five 
minutes from the time of leaving the Bivouac, the mo~~ntrineera put underfoot the 
topmost pinnacle of Acrangi, 12,397 feet above the sen. The mountain having 
been climbed from the Tasman aide, it  was baldly resolved to deswnd i t  on the 
Hooker side. This dencent, perilous in places, wan happily accomplished, m d  on 
Thursday morning, just after midnight, the mountainsera stepped on to the u p w  
slopes of the Hooker glacier. 

The Btruotura-liner of 0oeuria.-This is the subject of a p p e r  by Dr. T.Arldt 
in Nar. 6 and 6 of the .?%&drift of the Berlin Qeographicd Society for the prellent 
year, the object of which is to extaod the inveetigtionn of Dans into the predling 
directions of the structure-linen of Oceania by a more detailed examination of the 
reglon. Dr. Arldt poinb out in an introductory lection what diveme v i m  have 
been held as to the past geological history of the Pacific, some holding that oc- to 
be the site of a vast former lend m w ,  while others, adhering to the view of the 
permanence of ocean basins through long geologic ageq believe it to be the field of 
action of forces which have only in recent timen begun to thrust up mountain rangm 
from below. A decision between these two opposite view is impossible in the 
existing &ate of our knowledgo of the geology of the region ; while the fact that the 
original formations of so large a part of the area are masked by deep-sea deposits 
makes it ptticularly difficult to grin an ineight into the past physical history. The 
dudy of the structural lines obervable in the island groups is therefore of special 
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importance. Dana, in his 'Manual of Geology,' pointed out the striking parallelimn 
which prevails in the d ic t ions  of m h  l inm and, in order to throw furLher light 
on this point, Dr. Brldt undertaok the taak of determining, for a o h  group thronghout 
the whole srsa, the direction of the 1orodrome.s of the main teotcmia linea, the .qglsr 
being measured from north through east to south. He divides the whole amm 
into an inner and outer am-the former comprising all the group.nea& ta the 
archipelago and Auetralia (Melanesia, New Zealand, etc.) ; the lattdr the P01yned.n 
g r o u p w i t h  the additional an: of the biarisnne inlands showing special f d a r a ~  
of its own. This division accords in the main with the geological c- . . 
of the areas, the inner zone forming, e.g., a wide girdle of Meeosoic and Tertiuy f o l b  
ranged outaide the preCarboniferous folded rangee of the Australian continent, and 
marked by volcanic activity and the deprewion of ce r t s i  snure within it; it ir to 
he regarded throughout M an old continental aroa. The charaoter of the outer 
zone in not so clearly marked. The result of Dr. Arldt's cslculatiom is to confirm 
the main thesee laid down by Dana, though the p d e l i s m  is not a lwap  quits 
so striking as that writer supposed. Thus, in the oeee of the Polynenian group 
the greatest difference of direction amounts to 21°, instead of the 8 O  which he 
supp&ed. Of Dana's characteristic direction6 (wesbnorth-west and north-north- 
east), the former holds good for the outer zone ae a whole, and in a lese d q p ~  
for the north-west part of Oceania as a whole; but the latter dose not .grer, 
so well with the reality. Bectanguliu intersection of difl'erent systems in wctll in 
a limited number of caseg. Dr. Arldt thinks that, though the chamtar of folded 
mountain ranges is not definitely established in the cose of the group of the outer 
zone, the parallelism in sufficiently striking to argue a unity of origin, and that the 
simplest explanation is that which attributes this to folding. The d o r m i t y  ot 
theisland & i n s  with the older mountain eyetems to the west, which redlo other 
examples in varioue parts of the world, points in the same direction. Tbue we h v e  
a regular succession in time and place from the West Australirui tableland through 
the Australian cordillera to the inner zone of islands, aud it is only natural to atand 
the Bequence to the outer zone a h .  If this ia justilied, that zone may perhap 
represent the most recent fold-system on the face of the Earth, M it would 
have the greatest longitudinal extension. This might be explained by the absenoe 
of checks to the forces in play B the case of so large an extent of ocean. 

Mr. Herrbon'r Expedition to 'Arotio Cmada.--Writing from Harchel 
iehnd on August 26, Mr. A. H. Harrison given particulare of the work he h~ been 
able to accomplinh eince the beginning of M m h ,  the date of his previoue letter (rse 
J o u d ,  vol. 87, p. 636). Survey work and geographical etudies of variow d d p  
tions had continued fully to m p y  Mr. Harrison's time. The greatar part of tbe 
spring and summer months WM spent on Herschel island, but in July Mr. b r r h n  
took advantage of an opportunity which offered to aecure a pseerge on board a 
whaler to Banks Land, and went up the coaet M far ae Cape Kellett. During the 
cruise, which occupied sirr weeks, neeful information wsl obtained an to the character 
of the Arotic ice, on which Mr. Harrimn often went out from the ship He had 
hoped to obtain supplies from the whalen who had wintered at  Baillie Wand, in the 
neighbourhood of Cape Bathunit, but found that they themmlvea had barely 
eoffioient provieions for their own requiremenfa Consequently Mr. Harrinon's i d a  
of wintering an Banks Land had to be abandoned, and a t  the end of the andm he 
returned to Hemohel inland. Among the fruits of the six monthd work are map of 
Baillie inland (which, Mr. Hsrrison ahtee, in wrongly lomted on the chut.) and 
Herwhel island, together with a series of soundings between the two islandn, which 
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are important u providing the only two ufe huboun along that part of the coest. 
Much time han also been devoted to okwations of the drift of the ice in the neigh- 
bourhood of H e d i d  i W .  A math-eat or north-& wind alwap drove theice 
off in the direation of Point Barrow, and a mnth-wsclt or north-weat wind brought It 
hck again. But there WM almast always open water, or what appeared to be 
an open-a;rbr nky, to the nortb, and hence Mr. H d m  dew not think it practicable 
to undarbke a journey north ovsr the ice in a m h  of the land which he is confident 
e&ta in fhaC direction. The ocmclmion st whioh he has arrived ia that there is 
a drift to the north& fmm Point Barrow, which meets the -ten of the Mac- 
kenzie river somewhere to the north of Hemahel bland, whence, having no outlet to 
the north or eaat, the current ir ultimately deflected in* the line of drift of the 
Jaurndto and the Barn. An regards hi plam for the future, Mr. Harrison pro- 
poser to winter at the mouth of the Macksnzie river, and in the spring to undertake 
a journey emtwards, rehvaing along the maat over the Arotic ioe. Then in the 
summer the whalers will bring him Ireah supplies from Ban Francisco, and carry him 
to Banks Land. Mr. Harrimn hw engaged the aervice~ of two Eakimo families, 
who will ammpany him north, women rn well as men. The former are not only a 
nwwary adjunot to the expedition--rince the men will not go without them-but 
am expected to be of the gmtest 4 s t e n w  ; not inferior to the men in endurance, 
they u e  far lruperior to them in induetry. Mr. Barriaon is acquiring a p k i n g  
knowledge of the Enkimo language, which wUl, no doubt, stand him in good stead 
in hir ethnapphicsl invmtigatim. 

The Flora of Ellerapere Lad a d  ib Mnitim.-The seoond part of the 
report of the second Norwegian A d o  Expedition in the h m  consists of a memoir 
by Mr. H. (3. Simmons, the boteniat of the expedition, on the Vascular Plants in 
the flora of Elleamere Land (Christiania : A. W. Brlgger, 1006). The writer hw not 
been content to study his own collections only, but has made himself thoroughly 
acquainted with all the data previously brought together on the subject, ha&.~g 
s p t  nome time in London for the purpose of studying the collections made by 
British expeditionn The memoir comiab of scientific deacriptione of the species 
repremted, with careful definition of the locslitiea and range of each. A short 
introdnotion diiwmes, however, the general questione of the and ahi t ies  
of the flora, beaiden sketching the hintory of botanical research in the ares studied. 
The sixty-nine species known to Sir J m p h  Hooker when discusring the botany of 
the Nares Expedition, have now been increased to a hundred and fifteen, not 
including ten which Mr. Simmons regards as doubtful, the orders repreeenled by the 
greatest number of species being hminea,  O v ,  &+Yera, Sazvmgam, 
and Caryophyllace. Only two of the genera are not p m t  in Greenland, and 
only two species of other genera, ao that Hooker's opinion that the k r a  of Elleemere 
Lend b entirely Greenlandio would seem to be fully borne out. But Mr. S i i o n s  
poinb out that a fartb,er examination is neoeagary before concluding that the 
dividing line (if such exbta) between a European flora in Grwnland and an 
American one further west is deflected M, M to include Elleemere Land with the 
former md separate it from the other Arotic islands. He shown that, apart from 
the circumpolar species, the character of the flora is w decidedly Americea ae 
Qzwnlandic, and that there are definite indications that certain of the species have 
entered from the #nth-weat. The explanation ir that the affinity noted is with the 
flora of north-tmrt Greenland, which ibelf shows clearly the influenca of the qear 
neighbourhood of the American 0or4 many species having evidently made their way 
in from Elleemere Land. The Greenland 0ora is, in fact, no unity, but comista of 
meveral diveme elements. 
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MATEEMATIOAL AHD PEY6IOAL QEOBUPEY, 

Inoired Yean&rhg Vdl@y&-In the Bulletin of the Gmgmphiad W e t y  of 
Philadelphia (vol. 4, No. 0, Prof. W. M. Davis contrihter mme further i n v d g a -  
tion on the formation of meandering valley where a serpsntine r i m  baa bsen 
impelled by regional uplift to d e  a new valley above the level of its ~ l i e r  d e y  
floor. Beginning with a symmetricel di.grem of au inciaed mwndering valley, in 
whioh the meandern are considered M stationary, he pointe oat that, u n h  natud 
conditionq the meanders tsnd to migrate down the vaUey, with the mdt that the 
spurn have a steeper undercut dope on the upvalley ride, and a d ip  081 gravel- 
strewn slope on the down-valley side. ThL he further illortntee by a d h p m  of 
the sucoessive poritions of a meandering streem. He points out that the ntee of 
corraaion (vertical, lateral outward, and latsrrrl down-valley-d) vary skolutdy 
and in relation to one another. An important point in h t  in the earlier ahgm of 
valley omion it is the down-valley-ward corrasion that is largely rerpolleible for the 
trimming and gradual removal of the spurs, whereby r narrow, incised, madering 
valley is converted into an open flood-plain valley. S s v e d  diagram which 
follow illustrate the combinod action of outward and down-valley-ward o o m n h .  
Prof. Davir urges the further study of rivers from thwe points of view in the field. 
pointing out that topographical map are rarely noourate enough to exhibit all the 
significant fenturen. At  p m n t  the student of meandering valleye MU& go into the 
field for facts. He instencee.cerhin rivers which are especially intareating in thin 
connection, auch ae the Potomac, the Juncets, the Chataqua creek, the north 
b m c h  of the Suaqnehanna, and the river valleys or the High Eifel and Ardennw. 

0-. 

Burensland b o g a p h i o a l  8ooiety.-In the llut week of June the Qneear- 
land bnnch of the Royal Geographical Society of Australia celebrated the twenty- 
first anniversary of its foundation. The celebrations extended over four d.a, and 
comprised a series of meetings of the society at Brlsbane, interspersed with s variety 
of social functions. To judge from the reports in the Brirbana Oouria; the drip 
and feetivities not only amneed much public interest, bat were of a charrrcter to give 
a worthy stimulus and inspiration to geographical workers in Queeasland. The 
proceeding commenced on Tuesday, June 26, with a reception m d  luncheon by the 
Mayor of Brinbane, and terminated on Friday evening with a c m v e ~ o n e .  On 
intermediate days members and delegates were entertained at  a river-pimia on bavd 
the Government yacht by the couucil of the society, and at  a garden-party given 
by the governor, Lord Chelmsford, who h~ accepted the oBae of President in sno 
cession to the l a b  Sir Hugh Nelson, whoee death wes recorded in the April number 
of the Journal. l'ho first meeting in connection with the oelebrations wan held on 
Tuesdny evening, when the honorary seoretwy, Dr. J. P. Thomeon, who bok a 
leading part in founding the society, and who hna imen largely rsspoasible for ik 
nucce~sful working, read a number of congratulatory memaps from geqpphierl 
societies and other learned bodies all over the world, including one from our own 
aociety. Subsequently Dr. Thommn read a paper reviewing at  co~siderable length 
the .wtivitios of the eociety during tho twenty-one yearn of its existence. He 
empheaized the fact that "from the first the cardinal principler of u n i v d  
geography wero set up for the guidance of the society, and a broad I U I ~  comprsben- 
sive policy in the acquisition and dissemination of geographical knowledge was 
adopted ; " and was able to nbow that, in spite of initial diBcultiw, much good work 
 ha^ been ~ccomplished. The principal feature of tho meeting on tbe followiug e m -  
ing wan the presentation to the consideration of the society of the valuable ppar on 



OBITUARY. 61 5 

the " Present Problems of Geography," which Dr. H. R Mill reRd bofore the Eighth 
International Cieogrsphical Congress; while on Thursday evening there was read, 
again in the absdnce of the author, a paper discussing the question of geographical 
education in echooh and colleges, by Dr. Richard Elwood Dodge, Profeewr of 
Geography in the Teachere' College, Coiumbii Univenity, New York. Finally, on 
Fridny there was presented to the society a p p e r  by Sir John Murray, written 
specially for the anniversary celebrations, dealing with the obaemations M to the 
depth of tbe ocean lying to the eaet of A ~ h l i a ,  the temperature of the watm of 
the ocean, the marine depoaita which cover the floor of the ocean, and the per- 
centage of carbonate of lime which is contained in them deposits. One of the con- 
clueions reached by Sir John Murray is that in the region under conaideration- 
namely, that portion of the llouth Pacific bounded on the weat by the oo&m of 
Tasmania, Australia, and New Guinea, on the north by the equator, on the eaet 
by the meridian of 160' W. long., and on the m t h  by the perellel of W 8. 
1st-it may be roughly estimated that of the total wnter area, about 26 per cent. is 
under 1000 fathoms in depth, about 20 per aent. between 1000 and 2000 fathoms in 
depth, about 40 per cent. between 2000 and SO00 fathoms in depth, and about 16 
per cent. over 3000 fathoms in depth. 

OBITUARY. 

WE regret to record the death of Mr. H. W. Cadoux, a young traveller of much 
promise, who had already gained a close knowledge of considerable portione of 
Western Asia, and at  the time of his death WM hoping to do further geographical 
work in the same region. He had also resided for some timo in Rhodesia, and had 
carried out surveys in Manicaland and along the Portuguese frontier. His principal 
work had, however, been done in Tm-Caucasia and Asiatic Turkey. In the 
former he had reeided some seven yeare, travelling extensively in the emtern 
portion, and ntudying in particular the Mohammedan populations and their 
languages, including one of the old Persian colonies on the southern slopes of the 
main chain. In June, 1892, he eeoended to the summit of Mount Ararat, his visit 
falling between thoee ~f Markoff and Psstukhoff, the latter of whom alluded to it 
while describing his own went .  Mr. Cdoux also travelled in Mesopotamia, and 
his intereating paper on changes in the couree of the lower Euphrates, in the 
September number of the Journd, shows him to have been a keen nnd cnpable 
obeerver. 

Dr. Karl Futterer. 
The well-known traveller in Central Asia, Dr. Karl Futterer, died in February 

last a t  the early age of thirty-nine yeara, having for some time pest suffered from 
serious ill health. The important Journey which he carried out in 1897-99, in 
company with Dr. Holderer, across the whole length of Asia, was alluded to at the 
time in the Journal (see especially vol. la, p. 620 ; vol. 18, p. 430). I t  was p r -  
titularly fruitful in ecientific obeervations, Dr. Futterer being a trained geographer 
and geologist, while he paid attention also to the botanical, zoological, and mehro-  
logical chractere of the countries passed through. Besiclea a number of papere in 
&entific periodicrrls, he had brought out a portion of a large work on the results of 
his expedition (Jorirnal, vol. 18, p. 526), though his ill health had, unfortunately, 
delayed the issue of the remainder. I t  ie hoped, however, that this may still bo 
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made available, Dr. F. Naetling having undertaken to prepue i t  for publication. 
A portrait of the traveller is given in the Deutsehe Rundscnau fv Qcogmphie for 
July laat. 

CORRESPONDENCE. 

Tale importancs of language in relation to political and eocial aspects of the native 
question in Africa eeemr liable to be overlooked. The possibility of large group 
of tribes, hitherto distinct and mutually antagonistic, becoming rapidly able and 
sager to underatand eaoh other in mme common form of speech, baa apparently to 
be taken into account. Twenty-nix years' contaot with Swahili and various dialects 
of Eaatam and Central Africa points BO far to the conclusion that there b a remuk- 
able degree of similarity, amounting in many important mpects to mbetmtial 
identity, in the grammatical structure of language over the whole v a ~ t  area oumpied 
by the Bantu ram of Africa, from the Sudan to the Cape. And the stock of 
womb common to all Bantu tribes, when recogni~ed under their various dialectic 
dingui- will probably pmve very considerable. 

The officials, mienionarien, tradere, settlers, and travellers of variona nationalities 
who are qualified to give help in tating this conclusion by personal and Irathmd 
study of a Bantu dialect are naturally dimcult to reach, saatbred in remote and 
often isolated spheres of work. I t  L, therefore, perhaps jnatibble to ask publicity 
for the request, that pemns m qualified and willing to accept md reply to a brief 
communication on the subject would nend me their addmaen at  Fort Jameron, 
North-Eastern Rhodesia. 

I should be gratafol if foreign joumaln and local papers in Africa, general md 
official, would assiet by calling atfention to my invitation. 

A. C. MADAN, 
Student of Christ's Ohurch, Oxford. 

o/o The British South AMoa Company, 
Fort Jameron, North-Eartern Rhoderia, 

July 12, 1906. 

GEOGRAPHICAL LITERATURE OF THE MONTH. 
Additibns to the Lihaq.  

By IIDWARD gEIAWOOD, M.A., -dan, B.G.8. 
The following a b b m v i a t h  of nouns and the adjectlvsr derived from them am 

employed to indioste the -roe of artiolea from other pnbliati- Qeopphiml 
namw are in ewh erse written in fall :- 

A. a Academy, Academic, Akademis. 
Abh. = Abheadlnngen. 
Ann. = Annaln, Annaleq Annalen. 
B. = Bulletin, Bollettino, Boletim. 
Col. = Oolonier. 
Com. = Commeroe. 
C. B. = Cbmpter Bendun. 
E. = Erahlndde. 
0. = Qeogra hy, QCogrephie, Cfeograh 
Oes. = 0e~eI%ohsft. 
I. = Institate, Ilutitntion. 
I. = I r w t i  a. 
J..= J O ~ '  
Jb. = Jahrbnoh. 
k. n. k. = lui~erlioh und kiiniglioh. 
M. = Mitteilnngen. 

Mag. = M m n e .  
Mem. (IK6m.) = M e m o b  B f h o h .  
Met. m6t.) Ye@r01@~4 e t a  
P. - - broo&Lp. 
B. = Ek,psl. 
Rev. Riv.) = Reriew, Revue, Blvirb. 
8. = ety, W 6 t 4  Belshb. L 
80. = Boienae(n). 
Bitsb. = B i t m n ~ W t .  
T. = Tranmotionr 
Ts. = Tijdsohrift, T i M .  
V. e Verdn. 
Verh. = Verhandlmp.  
W. = Winenrobaft, and oompound~ 
Z. = Zeibohrin 
Zap. = Zapinki. 
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BVBOPE. 
blp+c+l.oierr* Ponl, Llyron, sad Murat. 

Jahrb. Schweir. d l p a d u b  41, 1905 (1906) : 268-287. 
Lea variationr pCriodiquw der glaoiere dea Alpee. Par Dr. F. A. Forel, Dr. M. 
Lugeon, E. Muret. 26'. rapport, 1905. 

Alpr-Meteoxolo@y. Md. & 98 (1W6) : 193-U)O. Biokm. 
Der Fahn vom 4. bin 6. November 1905 in den Oatalpen. Von H. von Ficker. 

A l p a - ~ p l ~ ~ ~ .  Mmmmmt G. 98 (1906): 269-262. [Wauters.] 
Le Simplon. Par A. J. W. With M a p .  

Alp-vrgrtrtion. ParquIhd. 
&mi mr la gdographie botanique der Alp- et en partioulier (lea A l p  mud-orientnles. 
Par R. Pampunin~. (Wm. 800. Friboargeobe 8oi. Nat. OBolope et Qhpphie, 
8, Fm. I.) Fribourg: Imp. n i h  Frbrea, 1903. Sise Qf x 6+, pp. 216. 
Ma* P m m t d  bv Ua Wet6 F%kqpoiIc &a 8du N . M * .  

Alp#-Vegat.tion. Bohrorter. 
Daa Pflaomleben der Alpen. Eine Sahilderung der Hocbgebiigsflom von Dr. 
0. Llrnmter. Dritte Lieferung. Zlirioh: A. Ibutein, 19W. Sire 94 x 64, pp. 
249-344. Illuntmtim. Prim Sa. 
Thin important work will be reviewed on ita ampletion by the h u e  of pert 4. 

A=*-math md H s n ~ g o h .  0.nri. 
h d i  delni Neretvy. Oeomorfologicki rtudie. Napeal Dr. J. V. Danei. V 
Preze, 1905. She 10 x 6f, pp. 108. M o p  and Il lustrat iu~.  Pre6enkd ly llw 
Author. 

Aurtrin-Meboro Margulor. 
Jahrb.%. ZbJral-Anatdt Mat. 41, 1904 (1906): Anhang, 1-12. 

Bevimon dm LuMruok-Jahreamittel iisterreiohkher Stationen 1886 bin 1904. Von 
Dr. M. Marguler. 

ArUtri.-Mrtmlogl. - 
Jehrbiicher der K.K. Zentral-Anatslt f8r Meteorologic und W y n a m i k .  Jahrg. 
1904. N. F. xli. Band, and Anhang. Wen : W. Braumiiller, 1906. Siie 12 x 9i, 
pp. xss., 132,106,32, and 24; Anhang, 42. 

Bd@um-lohelde. B.S.G. Lilb 4S (1906) : 231-2441. Blanohud. 
A p r o p  lea inondationr dcentes dam lee Polders du Bra-Encaut. Par h o u l  
Blanohurd. With Illwlrationa. 

aUp. th iw.  C. M. 1 1  (1906) : 1583-1585. MuLolm. 
Sm dew planr en relief du Paringu et de Soarble (Kerprter mCidionalm) 
ex&ut& d'aprb dee lev& topograplriquea ina ib .  Note da E. de Martonne. 

Oarpathbe. Jahrbuelb den Uttgarisohsn Karpathen V. 48 (1906) : 1-19. Wegmeth. 
StreifzUge in don Liplder Karpathen. Von Karl Siegmeth. 

Denmark. J.R. Statidical 8.68 (1906) : 374-419. T h m p ~ n .  
The Development of Agriculture in Denmark. By R. J. Thompson. 

ZMOI. C. M. 118 (1906): 1103-1105. h o t h a .  
Lea terrsraer de la vullQ du Bhbne en aval de Lyon. Nole de M. de Lamothe. 

rr-0-Oommunicatior~n. d trowera le Mando 14 (1906): 61-63. - 
La Nord et l'Eet de la France et lea Voim d ' d e  au Simplon. Map. 

Frama--DMn# BBU. Mar&& 88 (1905) : 257-264. Bepelin. 
Lea Sourow de In Duranoe. Par J. Bepelin. With 8 k e h h i a p .  

The author holdr, with Reclur and 0th- that the C l d e  in the true upper cowre 
d the D 1 1 ~ 0 a  
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rnmoe-Nod. Suppl. BAG. Lflb (1806) : pp. 80. BLnohrd 
La deneite de Popnlation du Wpartement du Nord au XIYe iibole. ~ t n d e  do dix 
reoentwmente de population. Par B. Bl8noherd. With Diagraw. 

fianoe-Ports. B S.G. Ulk 46 (1806) : 221-853. Clane. 
Lee e n d s  porte de guerre et de commerce de la Franoe. Per P. Cloereo. With 
nlwtratwns. 

l%rmany-hvuk. M.C.7. Qer. i U i i ~ h n  1 (1906) : 501-560. bindl. 
Dorfer, Weiler nnd Eineelhiife in SUdbeyern. Eine anthropogeograpl~iwhe Studie 
aur Kenntnie der Siedelungaverb'Pltniese in Slidbayern. Von Dr. J. Windl. 

~ennmy-Bavuk.  111.8. Qed. MUnahrn 1 (1906) : 561-624. Ole. 
Stndien am Ammarsee in Obeabayarn. Von W. Ule. Witlt Map. 

Wrmany-Bhine Prodme. 
Agrionlture in the Bheninh Province. . Foreign Once, Mi8cellaneour, No. 652. 
1908. Size 10 x 64, pp. 50. Pi3ae 3d. 

X w - L a k e  Balaton. -- 
Rennltate der wirsenachaftliahen ErforacLnng dea Balatonoeea. . . . Herauoige ben 
son der Balatonsee-Commbsion der Uug. Geographiahm Gedlachaft. 
Band. Phgsiecbe Qeographie den Balatonsees nnd seiner Umgebnng. Vierter 
Theil. Dritte Seation. Beenlieto der Phytopl~dnologischen Beobaebtungen in der 
Umgebung dea Balatanoew. Aur dem Naolrlaaae des weil. Dr. Moris Staub in 
druck gelegt von Dr. J. BernBtak .-FUnfter Theil . . . Zweite und Dritte 
Section. Die Fnrberiersoheinungen L s  Balatonsees, von Dr. E. v. Cholnoky nod 
die Reflexionaencheinan en an bewegten Wuaerfllclien, von Dr. Bamn 
Hark6nyi.-Zweibr ~ m j .  Die Biologie den Balaton~eem und seiner Umgebung. 
Emler Theil . . . Anhang: Beitriige aur Kenntnia den Pl~nhtona von Dr. 
Enta, jun. ; und I. uud 11. Nsohtrag eur Aufziihlung der Weichthiere, vou Dr. A. 
Weies nnd T. Kormoa-Zweiter Theil . . . 1 Section. Anhnng : Die Baoillarien 
den Belatonsees, von Dr. J. Pantocaek.-Dritter Band. h i a l -  nnd Anthmpo- 
~ a g r s p h i e  dea Balatrmseea. Emter Teil. AmLaolo ie der BalsbneeeUmgebong. 
' n b r  Section. Arohmolopische Spuren aus dm 6rzeit und d e n  Altertwo b i  

Vesaprdm, von G. Rh6.-Zweiter Thoil. Ethno repllie der Umwobner den 
Beletougestadea, Dr. J. Jankl. Nacb dem Tode fes  Verfeesem deubch bear- 
beitet, von Dr. W. &mayor.-FUnfter Theil : Bibliognpllie den Balutonmen, von 
Dr. J. v. Hziklay. Wien: E. Hiilzel, 1902-1906. Size I l j  x 8). M a p  a d  
Illudrutionr. Topographieoher und geologieoher Atlan. I. Theil. . . . Entworfen 
von Ludwig von LoCzy, 1903. Siae 214 x 284. Precrented by lira h i d 6  Hongroin 
de Q&graphis. 

Eangary-Lake Balaton. Cholnokr. 
Die farbenermheinungen des Balatonseen, von Dr. Eugen v. Cholnoky. (6epratsb. 
druok nun $m Werke: "Reaultnte der wirse~haf t l ichen Erforachung dm 
Balatonsees. 1 Band, V. Theil. 2 Section.) Budapest: V. Horoyhsky,  1905. 
Size lli x 84, pp. 68. Illwtrolions. Preaeild by the Aulhw. 

Leeland. J. Qedogy 14 (1906) : 122-133. Per@uoa. 
Tertiary and Recent Olsoistion of an Icelandio Valley. By H. G. Fergoron. 
With Map otrd Illurtraliotrr. 

Ikly. J. UiriW Service I. Zntlio S6 (1906) : 105-1 15. nod  
The Battlefields of North Ibly.  By Liout.-Colonel the Hon. E. Noel. With Map. 

Italy-0.bbri.. B.S.B. Ilaliano 7 (190G) : 432-459. B.ntU. 
I terremoti di Culabria. Conferenas del dott. XU. Bnratlrr. With Maps owl 
Diugrcrm. 

Italy-Rome. M.K.X.C. Gee. ll*ieies 49 (1906) : 11s-136. Eartmg. 
Einigcs Neuere tibor dnu nntiko und dan hoatige Rom. Von C. Hartung Edler 
von h t u n g e n  jun. 1C'itA Ylnrw. 

~griculturebf Tuscany. Foreign OWce, Mircellaneons, No. 618,19U6. Sire 10 x-64, 
pp. 16. Price ld. 

Italy-Vernvinr. C. Rtl. 148 (1906): 13-18. her&. 
Lee produitu laviques do l it  rc'centcl d r~~p t io .~  du VCsuvo. Xote de A. Lacroir. 
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w- 0. Rd. 114 (1906) : 1105-1107. -w. 
Sru lem relatione teotoniqner et rtretigmphiqnea de la Shlle et de la Tunisia Note 
de 9. Haug. 

lortharn Ihropr-Zoogwgmph~. Eknun. 
Die Ph Ilopoden. Chadooeren und freiiebenden Co poden der nordsohwediien 
~ o c h ~ e ~ i r g e .  Ein Beitrag zur Tiergeographie, Eologie und Sjstematik der 
arktirchen, nord- und mittel-euroyihhen Arten. Inaugural-Diwrtation zur 
Erlanguog der Doktorwflrde . . . von Sren Ekmnn. Naumburg a S., 1904. 
Sizn 9 x 6i,  pp. 170. Pkrlsr. 

Horwa J d I r ~ - ~ o o ~ .  Eqlnnd. 
Ur de hognordlka vcdviisterna~ Ekol . Akadembk Af handiig sf Emil Hsg- 
Iund. Oppda :  I. W. Appelherg, 1%. Bir 10 x 7, pp. 78. Illwtraliow. 
On the life-conditionn of woody planb in high northern latitudes. 

r r o r r r ~  and Indm--ply. Llhmbag. 
Arkiv. fb'r iblogi 8 (1906) : NO. 9, pp. 19. 

On the geographio reoer of red deer in Soandinsvia. By Einsr Lonnberg. Vith 
mwtnrtion8. 

B d n  Enrplre. Ann. de 0. 16 (1906) : 9-25. Utok 
Pmpler et Imgoea de la B w i e  d'aprb lea d o n n b  du premier recenaement 
rruue ex6cut6 en 1897. Par D. Aitoff. With Map. 

Tour du Monds 11 (1906): 577-624 ; 18 (1906) : 121--168. DhMoy.  
De TolMo i Grenade. Par Mm Jane Dieulafoy. With Illwtratioru. 

8 d t M h d .  B.dR. Bdge a. SO (1006) : 73-97. Oluget. 
Le penplement de la Suisre. (ktude de ghgmphie humaine.) Par Pierre Clerget. 
Referred to in the Monthly Becord (Ootober, p. 396). 

8rit~wknd--klr.  Boluolrrt. 
Lea lam Alpine Suioner. htude chirnique et physique. Par le Dr. F. E. Boarcart. 
Qenbve : Qeorg & Co., 1906. Size 124 x 9f, pp. 130. Illu~triitio~~a. Yremented by 
the Author. 

Tnrkey-l.wdonk. Cviji6. 
Bemarh on the Ethno phy of the Mecedonian Slavr. By Dr. J. Cvijid. (Trene- 
ISM fmm the ~ e r o n y ~ e v i l e d  Edition.) London: Horace Oor, 1906. Sire 
10 x 6j, pp. 88. Two copiea. Pre6ented by the Author. 

United Xiqdom48atarbry.  - 
Canterbnry, Mother-city of the Anglo-Saxon race. Published the Canterbury , 

Oak of Trade, with the Oeopra l io r~~ud  A~hOuoe of tha%rporati011 of the 
City. Centerbnry : Cmu b Jeckman, [not datd]. Size 12 x 9, pp. 1%. Map, 
Plan, and Illwtratloru. 

United XiQgdom-Ihroe Lore. 
Old Lampr or New ? Another Contribution to Devombire Controverdiai Qeology. 
By Harford J. Lore. [Extracted from the Gsobqical M~jazine, Decade v. vol. 8, 
No. 4Dq Jnne, 1905.1 London, 1905. Size 8f x 54, pp. [9]. I'rsrenbd by the 
Author. 
Qneationr the modern view tbat the clayr end mu& of the Bovey area ere Eocene 

and amtemporaneoue with thoee of the Hamphire basin. 

V8ited -dm--Enghd. J. Maachcdcr G.S. 81, 1905 (1906) : 89-98. Hoar. 
The Botanical Qeogrepby of a Penine Streun. By C. E. Moea With Illurlmlionr. 

United Ibgdom-England. Woodward and Urrher. 
Memoin of the Geological Survey,England and Wules. Explanation of Sheets 326 
nnd 340. The Geolo of the country near Sidmouth and Lyme Regis. By 
H. B. Woodward and%. A. E. Uslher. With C'ontributiona by A. J. Jukw- 
Browne. London: E. Stanford. 1906. Size 10 x 6, pp. vi. eud 96. Illuetrntion.,. 
Prim 18. Prererrted by the G'edogicnl Surwy. 

United Kingdom-gLtodod. Hnrerdeld. 
The British Academy. The Romnnization of Ro~uan Britnin. By F. J. Haverfleld. 
From the Promdings nf the Britirb Acutlrmy, vol. 4.) London: H. Frowde, 
not dated]. Bim 10 X q. pp. 84. Illwfratiotu. Prim L. &I. net. h x e n b d  ly 
rL Publislrer. 
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united KbI@dOBI-~brr. Tram Hull. Geol. 8. 8 (1901-05): -7. B U M .  
Ialandr in the Humber. By A. E. Butterfield. With Map. 

United Xiogdam-fnknd. - 
Department of Agrionlhre and Technioal Inetruotion for Ireland. Filth d n n d  
h e r e l  Report of the Depertment, 1904-05. Dublin: M. Ponronby, 1906. Bizs 
gt x 6, p p  viii. and 494. 

Unika Xhgdom-Ixeland. W. Mag. 8 (1906) : 154-161,227-!4!i4. Brd. 
Notee on the Corrier of the Comeragh MoanCoinr, Co. Waterford. By F. R. 
Cowper-Reed. With Map ond Pkkr. 

United ~ - 1 r e l a n d - B o t a n y .  P.B. Irirh A. PB, 8eo. B. (1906): 14-45. Pmqpr. 
Irish Topogrephical Botmy : Supplement, 1901-1905. By R. L. Rwger. 

United ginedom-Imedr. Lo-1 
Memorandum on the Ind~rtrien of Leedr. By Jamer Qrah.m.1 [Leub. lBO5.1 
sire 104 x 84, pp. 8. Map. Pramtd by l 5, Higher Eduadion h m i t t a .  Lmdh 
The m a p  ahow the aplroe-distribution of the ohief induotrier according to n u m k  of 

workem. 

United -om--London Pridro~. 
Lon& Topographicul Recozd 8,190S-1904 (1906) : 81-63. 

Notes on Sdway'r Plan of the Road h m  Hyde Park Cbrner to Douuter'a Bridge. 
By Colonel W. F. Prideaux. 

United ]Linedom-London -- 
London Topographical h r d ,  Illartrated; fnoludlng the Fifth and the O i  
Annual Beport of the London Topographiael W e t y .  Vol. 8. ( h u e d  for the 
yeam 1903-1904.) London, 1906. Size 9 x q, pp. 184. P l a ~  and lllwlratimr. 
Presented by the Landolo Topographical Society. 

United Xiagdom-X&eorolo#y. - 
Bfeteorological Obaervatio~ a t  Sbtiom of the Becond Order for the Year 1901. 
Edinburgh; London: Wyman & SOM, 1906. B h  1 x 10, pp. xiv. and 180. 
yap. Prim 2%. u. P.. * 4 1 ~ 0 g i o a 1 0 ; t o .  

United Itingdom-Xeteor~lw. - 
Report of the Meteorological CbConn for 1905, to the Prerident and Connoil of 
the Royal Soaiety. London: Wymb & &xu, 1WW. She 10 x 61, pp. 288. 
Map. Prbs ll. 5d. Pramdai by ths M a b d o g h l  O w .  

United xingdom-htl.nd. h u ~ c  a. Mag. 88 (1906) : 822-324. r n w  and lut 
The Southern high lend^ from Dnmgoyn. By J. Frew and F. Mort. WUA 
IUurtmHonr. 

United Xinpdom-Bootknd. 8mtW a. Hag. OP (1806) : 241-252. Inir. 
The Hirtory of the Scottioh Peat Yoam and their relation to the Qlaoi.1 Period. 
By F. J. Lewia. With Diagram and I&Wut(oru. 
CE note in the Journd, vol. 87, p 8 8  

Unikd -om--8sothnd. 6dt4d ff. Mag. OP (1006) : 285-315. Uewbjgin. 
The Kingn~ie  Dirtriot: a geographical Study. By Marion L Newbigin, urn 
With Map ond Iuwtratimu. 

United Pingdom--Bootland. &dlirh a. Mag. BB (1906) : 229-241: H.tdl. 
Botanical Survey of Bootland. A General Map of the Highlands with a Skebh 
of the Hietory and Methode. By Dr. M. Hardy. Wilh May and Diagrawm. 

Unitad w d o m - l k o t t n d  Blackwood', Mag. 178 (1906) : 754-762. - 
In the' Heart of the Coolinr. 

United Xingdom-Linnologl. Gad. Mag. 8 (1906) : 171-176. D a W .  
The Pendleton Earthshake of November 25, 1905. By Dr. C. Dsvbn. WSU 
Diclom-. 

United X i ~ d o m - - 8 ~  Whitaker and Othn. 
Memoim of the Geological Snrvey. England and Wdw. The Water Snpply of 
Sdolk  from underground murree: with recordr of rinkfngr a d  borin e. B y  William Whilaker, F.B.B., with Contributionr by Dr. H. F. Pa- Dr. 8. fi. BW. 
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and Dr. J. C. Thresh. London: E. Stanford, 1906. Rize 10 x 6j, pp. vi. and 178. 
Map. I ' r h  81. &E. P r o d  ly the Qeolo~cal6urwy. 

Unitrd Xingdom-Waturnyr. Sam?. 
Minuted P. I. Gwil fipinsmr 188 (1906) : 21-161. 

On Waternayn in Q r a t  Britain. By J. A. Saner. Will4 Mapr a d  M i o m .  

ud td  KIrrgdorn-Yorkrhke. Tram. Bull &l. 8.6. (1931-05): 18-64. ar0ft8. 
Notea on tke hdicatiom of a b i n d  Beach at H d e .  By W. H. Chfb. With 
Pkatw. 

United Xtnglom-Yorbhire. Tram. Hidl 0d. 8.6. (100145): 48-57. Bhepp~d. 
List of Papers, Maps, etc., relating to the Emiou of the Holderneu Cb~t,  and fo 
Chengea in the Humber Eluary. Cbmpiled by T. Bheppard. 

United Xtngdom-Yorkrhtra P. Porkdire h l .  8.15 (1905): 888410. O u t e r .  
The Evolntion of the Don Biver-nyrtem. By W. Lower Osrter. With Y a p  d 
Illwtration. 

Unitrd Uogdmn-Yorhhirr P. YorMire Gaol. 8.15 (l9M) : 411486. CCukr. 
The QMation of the Don and Dearne Valleyn. By W. Lower aarter. With 
Mapa and IUwtrcrth. 

U d b l  Xlngdom-Yorbbka. P. Yorkhfrd W. 8. 15 (1885): 851-871. Xughm. 
Iogleborou h. Part it. Btratipaphy (continued). The Bilurisn &ah of I n g b  
borough. f ly  T. MoBenny Hugh- With Plum and Sediou 

Unitrd Uagdom-Yorhhire. P. Ywkrlrlrs Qcd. 8.15 (1905): 446-462. Small. 
N o h  on the " Overflow Channel " in Newton Dale between Lake Wheeldale and 
M u  Piokering. By J. T. Bewell. With Map. 

ASIA. 

O h h .  2. 0sr. L BAin (1906) : 856-865. T8f@l. 
Dr. Tefel'r weitere Reinen in Nord-China. 
Notioed in tho Monthly Record (October, p. 398 ; nea a100 a n 4  p. 606). 

l u k r n  Ada. Dldn .  
Olbrienfshrt. Erlebnisee null Beobachtungen einee Naturtomhera in Uhlne, Ja a, 
u d  l o .  Yon Dr. Frrnz Dotlein. Leipzig ood Berlin : B. Q. Teubner, lK6. 
Size 10 x 7, pp. xiv. and 512. Il!udratwn#. Pdoe 1%. 
Dr. DoBein's expe3ition was undertaken ohietly for the study of the marine hunr  

of Enatern Asiatio watera, to the life-o~nditionj and distribution of which he frequently 
refers in the present narrative. 
laekrn Ada. Maidd. 

Phynim-Geogra hioal Sketoh of the Chino and Yellow Bee. By Major-(tellers1 
BSIOII E. Itl ride! . . . Edited by T. B. von Bpindler. In Buuian.] B t  Petem- 
burg, 1904. Size 10 x 61, pp. viii. and 12'2. Chartt an IUwtrationr. 

2 m 0 h  Indo-Ohi~h 

d 
B.8.6.0. LiUs 45 (1906) : 207-220. Ilinron. 

L'CEnvre E're~lpaiPe our le Haut-Mdkong de 1893 1r 1905. Par le Lientenaut de 
Vsilse~u Qeorgea-E. Simon With Illwtralionr. 

T r a s h  Indo-Ohinr-Outography. Ann. cle 0. 15 (1906): 26-42. Bougat. 
fitudo n u  la cartographie de 1'Indo-Chine franpah. Par le Capitdue Bouget. 

rrsnsh Indo-ahin~-To~&kbg. B.S.G. Mure i lk  88 (1905) : 279-2%. Q&ud. 
L'Indnstrio dee P&ahm mwitimes su Tonkia Par And14 G6rsrd. 

hdk. J. and P. Acidic 8. Bsngcrll(1905) : 230-235. M d a n ~ .  
Somo remcuh on the Geology of the Gangetio Plain. By E. Molony. With Map. 

Iadk-Bonbry. - 
Qerettser of the Bombay  residen no^. Vole. 8 B-0 B, 10 B-18 B, end 15 B-84 B. 
Bomhy, 1904-1905. She 10 x 6. Prmenkd by U n  India Ofice. 

In&-Barrm. Rmrdr Gaol. Rurv. Indh 83 (1906) : 4B-54. k Touoho, 
Nob on the Notnrel Bridge in tho Qokteik Gorp. By T. 1). h Towhe. With 
Plan und I k t r d i o n r  
No. V.-NOVPMBER, 1908.1 2 ti 
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Indh-Burma. Bear& Goo!. 8uro. In& 88 (1906) : 4 6 4 .  I. To&. 
On Beoent Ohsngm in the Chum of the Nam-to Birer, Northsrn Bhon Sbk* 
.By T. D. La Tuuohe. With Map. 

India-4oorg. 
- W r g  DisMot Geretteer. B volume.. Printed at the Coog Dbtrict Pren, 1906. 

Rim 121 x 8), pp. 80. Pnu*Jsd bg Ue I ~ d f a  Oflce. 
I n d i a 4 o l o g l .  Bewrdr &ol. Burn. Iwliu 8(1(1906): 31C45. V - m l  

Pleintooene Meivement M in4icated by Irre laritiw of Gradient of the Nardah 
and 0 t h  Rivon in the Iu&u Peninanla. gy E Vredenburg. With Map, IUw- 
t r a t h ,  and Diagram. 

Eke note in the Monthly Reoord (Oatobor, p. 397). 

I ~ ~ y u  Jdrb.  G b h w ' ~ .  Alpm!ub 41,1905 (1906) : 190 -205. 
Vera le Kaugchiij~nga(I85~), Himalaya n6palair. Par le Dr. J. Jawt Gaillarmod. 
With Plater. 

India-United Plwlu#r. RrriU. 
Dintriot G a x e k a  of the United Provinoea of Agra and Oudh. Vol. 49, Kheri 
(pp. 252, xxxviii, and viii.); vol. 48, Fyabsd (p 28% xlii.. and viii.) : vol. 44, 
Cionda ( 876, xlii., and riiL). Compiled and &ted by H. R. Nevill. AU& 

. bad a n d a i n i  Tal, 1905. Size 9 x 6, Yap". P r e d  (h the I& O#h. 
Malay Amhipel.go-Jav.. Xlact 
De Java-Oorlog van 1835-30, door E. 8. de b;lemk. Vierde Deel. Batsvia : '8 Hap,  
?d. Nijhoff, 1905. Sire 11 x 74, pp. xxvi. and 898. Mctpr. Prwnbd by Lb 
B u t a h a d  Qsnootwhap van K u ~ t e n  en WetuMoiurppm. 

raiuppine ~ k n d r .  , ~ l ~ r  and BOB 
The Philippine Inlanb, 1493-1898. Edited by E. H. Blair and J. A. Bobertroa, 
with . . . notea by E. Q. Bourne. Vols. 9846 (1519-1649). Oleveland, Ohio: 
The A. H. Clark Go., 1905 -1906. Sim 9) x 6. Ftumimlls Map and Illwtratiw. 
Price $4 nd per ooluma. 

Phtllpphe l(rkndh Vierkijdrr. Naturf. Ger. ZRrich 60,1905.(1906) : 321-488 U a t d  
Beitriige snr Kenntnis der Philippinen und ihrer Vegetation, mit dumblicken a d  
Nachbargebiete. Yon A. Uuteri. With Map a id  ~ l u r t r a t i o ~ .  

B u m b - C a u o ~ .  B d .  
Mtm Imp. Rune. Q.S., a n .  ff. 89 (1905) : No. 4 (pp. ii. and 136). 

*he Glaoiem of the Weetern Osncasus. By N. A. Burh. [Ill Ruaian.) With 
Plates. 

B w i c Q . u a m r .  Jdrl. S C A ~ L .  Alpsnolub 41,1905 (1906) : 206-227. Weba. 
Im Zentrnlen Kanknsur. Von A. Weber. Wifh nlu~trationr. 

Enad.-Bibedrr. 0.2. 19 (1906) : 165-161. IClr#rrLi 
Die jakutischen Kiieten dea niirdliol~en Einmeeren. Von W. Sirmeaoki. 

Bur&-Bibark. A tniuwa & Monde 19 (1906) : 101-102. - 
La p n d e  Vuie fluviale de Ruesie en Ertdmo-Orient. With Mup. 

, Dewriben steps and propoeels for impmviug comuruniaatio~~ by m e m  of the gmt 
Riberian riven. 
BwrL - Bibaria-Oommunioatio~. Rec. F,.uilpirz 31 (1906) : 207-218. I~llp~. 
, Le Trrurasiberien et I'Exyeditiun Buese de 1'16niuB. P u  J. Servigny. WiLb 

Map. 
Turkey-br~b~. I Cea. If. B ,din (1906) : 305322. Bumhd:. 
' Oat-Aruhien von Basra bin Itlaekrt auf Omud eigener Reieen. Von H. Burchadt. 

WUh Nlu.rtrationr. 
Tarkey-Ada Minor. G.Z. 1s (1906) : 185-193. En-. 

Van der anatolirolren Riviere. Von F, Bnmn. With I12u tlr~utimu. 
Weatom Ark-lkirt.n. 3 6. A r k  64 (1 906) : 657-666. McIrbm. 

Seiatan : Pust end Present. By 8ir Henry l e lahon .  

APBIOL 
AMm-Uommunimtlonr. B.6. CI'. hmeroiule l Pa& 98 ( I  90G) : 217-28j. &laam. 

L ~ J  chcminr de fer africains. Par &, 8al1 lvrea 
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C q s  O o l o n y ~ l o g y .  Rsp. Brit. An., BouU A f h ,  1905 (1906): 304-396. Dm wt. 
The Stormberg Furmation in the a p e  Colony. By Alex. L. du Toit. 

C q o  Iltsta-Xataqa. B.8. Bdge d'hludsr CUE. 18 (1906) : 329-352, Bat tpbroh .  
L'Avenir Industriel du Katengn. Par H. Buttgenbach. Wifh Map and 1llu.a- 
trafim. 

h t  Alrioa. M.G. Qa. MUnohsn 1 (1906): 637-060. W e b .  
Die petrogra 11isulre Annbute dm Ex editionen 0. Neumann-v. Erlangcr nach 
Oatafrika unf~bensynien 1900-1901. \on M. Weber. Wd# Map. 

~ p t - Y e t ~ ! o g y .  - 
The Metoor~logical Beport for the yeor 1903. The Survey Departmonf Finanw 
Miointry, Cairo. Cairo, 1905. S h  74 x 11, pp. 212. Dlagrarn~. 

Egypt-Binat Pdninrula. - 
Egypt. No. 2 (1906). Correepondenoe respecting the Turc0.Eggpti1~1 Frontier 
in the Sinai Peninsula. London: Wymau & Eons, 1906. She 13 x 84, pp. 38. 
Map. Price tqd 
See note in the September number (p. 290). 

Egyptian Bndm. National G. Mug. 17 (1906): 241-267. B r l d p n .  
The New British Empire of the Sudan. By H. L. Bridgman. With Map and 
Il!wlration#. Also reparats aopy, p r s ~ ~ t e d  by the Author. 

Oarman East Africr-Meteorology. Baidke. 
MCtt. ad. Deuh. Sohutrgeb. 10 (1906) : 40-106. 

Meteorologlsche Beobachtungeu s u n  Doubch-Oatafrike. Zunammenstellun on von 
Blooata- und Jahrest~~itteln RU~I  den Jahren 1899 bin 1002 ron 22 ~ e o d t u n g s -  
statinen. Von Dr. P. Heidke. 

Qermsn Booth-Wed Africa. Oldus 89 (1906) : 207-209. osuert.. 
Die Tafelgebirge des Hanami-Plateaus. Yon F. Qeanert 

IVOT~ 0mrt. B.8.Q. Corn. Par* 98 (1906) : 289-812. - 
Notea nur la Haute CBte d'Ivoire. Pnr Capitaine E. A. 8. 

K.meran and Innoh  Conga Mitt. a d .  Dm&. Sehulrgd~. 10 (1906) : 1-30. Pond. 
Bericht Uber cine Berebung der deutszh-franziisisohen Grenze swimhen Bahari- 
LogoneTuburi. Von Lentnant Kund With Map. 

MS&~MW. C. Rd l a  (1906): 1139-1141. Colin. - . - 
vaux g6od6eiques et magudtiquee aux environs de Tananariva Note de Pi. &lh. 

Morwoo. kmobe. 
Paul Lemoina Mission dam le Maroc Oocidental (Automme, 1904). Rapport 
au 001nit6 du Mamc. Paris, 1905. Rize 84 x 54, pp. 244, Map#, SedGcdionr, and 
ll luetrdim. Prim 3 fr. Prswnted by Ws late Budgeit Meakin, Erq. 

8-a. B.8.Q. Ita22acur 7 (1906) : 104-110. J8j.. 
I1 valom economico del Behara e i rhnltati della mirrrione Fourcau-Lamy. 
Comunioasione del dott. G. Jaja. 

m t h  Atkioh M. V. B d k .  Drerdm (1906) : 1-70. Book. 
Ueber eine Fahrt damh Slidafrika. Von Biohard Beck. W ~ t h  IUudrd ia r .  

b a t h  A W .  O d .  Mag. 8 (1906) : 97-104, 161-168. Hatch 
' The Qeologioal Hirtory of South Africa. By Dr. F. H. Hatch. 

Bmth Afkiou Tritnretral Agriculturtcl J. 4 (1906) : 531-535. h i m .  
Don,- : their effect and Lreatn~ent. By C. D. H. Brnine. With lllwtrationcr. 

Dongan are deep trenclree ctrt by floods, which do groat damage by drainin all 
the moisture out of udjucent Irndr. Their formation has been lsrguly due to recfles, 
destruction of trees. The illustrutione give some excellent erampltn of surface 
denudation. 
Bontb Afdoa-3aodwy. Rep. Brit. Am., Gouth Africa, 1905 (1906) : 228-248. elll. 

On the Oridn and Pro~rennof Qeodetio Survo in South Africa, and of the African 
Am of Meridian. By 6s David Gill. Wtth &up. A h  nparata copy. 

Sooth A&io.-Plilahui. dnn. ds G. 16 (1906) : 49-58. Damangoon. 
Le Kalahari, d'aprb le livre de M. Siegfried Puanarge. Par A. Lkmangc on. 

2 x 2 
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6 ,nth birloa-Zambari 
Rap. Brit. Au., k f h  d/rbo, 1905 (1906) : 2-01. 

I*nPl.lk 

Repvt on the Inventigation of the Batoka Go e and adja~ent pr t iom of the 
Zamberi VJley. By G. W. hmplugh. With ~ket&-mP. dlro rapomh aopr, 
Qrmlfltui by th# Aathot. 

both-Elst A&b@-Hirt~ri~d. Thwl 
Hecordr of 0011th-Emtorn Afrioa, oolleoted in variour Librariw and Archive 
De artmentr in E u r ~  e b Qoorge Mob11 Theal, LL.D. Voh. 1-8. [VoL 1 
inokdes"Eantern ~ f h & ~ i a , '  by Friar JoLo dm Santa, in Portu new and EnglLb.1 
Printed for the Governrne~t of the Cape Colony, 1898-1908. t i r e  9 x 6. chri 
and Plan. PrsMnlsd bp tAa 0ovunlMlt 4f aclp Cdony. 

6~d@~--Qlol0gy. C. Rd. 149 (1908) : 668439. Pdtit d (kortrt. 
Lea ddimenb i Diatomdon de la rdgion du Tohad. Note de P. Petit et H. 
Oourtet. 

Tog+hiafeU. Danohlmu 
Die,NiederaohlagnvwhPltDirR den Bchutrgebietee Togo. Von Dr. wm Danokelman. 
(Metsordogfddr ZsilreLdjt, Hann-Band, pp. 145-151.) Bmunrchweig : F Viereg 
und Soh% 1906. Biw 12 x 8. Map. 

TreanuL E.U. 
Mines Department. Geolo ioal Bnwey of the Tmmroe1. The Geology of Pretoria 
and Nelghbonrhood : an I& lanation of tho Gealogid Yap of the Environr of 
Prebria. By A. L. Hall. iretoria, ,905. Bize 10 x 6, pp. viii, and 56. Nu- 
t r o t h .  l'rsrsnbd b# lhe M i n u  Department, Qsdogimocrl Bur- of tAa Tranmwd. 

Treanved. - 
Tmnrvnal Department of Agriculture. Annual Report of the Director of Agrioul- 
ture. 1904-1905. Pretoria, 1906. Size 10 x q, pp. 486. Map and lllwlrollolu. 

Tmolvad- W o g y ,  Xywton. 
The Geology of the Komati Poort Coal-field. By B. K adon. ("I'raMrul 
Minea Ueprhent ,  Geological Burvey, Memoir No. 2.) getoris, 1906. Bire 
9) x 6, pp. 56. Mpr,  Gsslionr, and Illu~trnlioncl. 

Trmrr..l--Uwedl.nd. Traruwcrl Agrbu'turd J. 4 (1906) : 515-524. Millor. 
Bwdand. Ib Agrionltural and Pastoral Future. By A. M. Miller. With 
IUudraLw~. 

Tripoli. Tour du M o d  18 (I9J6) : 49-84. Sathrrkimlr 
Le Djebel Triplitsin et le Boff-ed-Jinn. Por M. de Mathuhieulx. With Map a d  
Illurtrd~na. 

T n ~ h  A tracer8 le Mom& 18 (1906) : 97-100,105-108. Violua 
Temtoiren de 1'Adminbtration milibire de l ' ~ x t h e - $ u d  Tunhien. P u  

Ile Violard. With Map and I l l u ~ t r a l w ~ .  E. 
uguld.. Dew& 

Report on a Botaniosl Mimion Ckrou~h the Fomt  Dirtricb of Buddu and tho 
Wertern and Nile Proviooer of the Uganda Proteobrete. By Mr. M. 8. Dawr 
London, 1906. Sire 13 x 8f, pp. 64. Map a d  llludrailonr. Prim la 5d Prr- 
rsntsd bp lics Author. 
Notioed in the Septembor number, p. 291. 

Ugmnd. -Bailmy. Xeiau. 
Die Uganda-Bahn in ihrem Pinflume nuf die Eingd-mrenen. Von Alfred Kaiw. 
Bonderabdruok aus den "Mitteilungen der Ostnchweis. Omgraph.-Cornmere. 6 csebchaft " in st. Gallen.) size 9 x 6, pp. 16. Prawntea lq t ~ s  A ~ W .  

W M ~  Mo@. La Q., B.8.0. Parir 18 (1906): 832586. TUhe. 
D3limitation fmncosngla'se entre Niger et Tohad (Mbmon Moll). Par le Capi- 
kine Tilho. 

Went A~I~O.. La Q., B.8.a. Pa& 18 (1006): 244-247. a h d ~ .  
Une mimion 6oonomique dans l'ouert Africain. Par Augiute Cherpliar. 

Wwt Afkioh Ql& 89 (1906): 816-317. - 
Wo starb Friedrioh Hornomam? 

" See note in the Monthly Record (ante, p. 509). 
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UOBTE AXXBIOA. 

Ahrh N C I ~ W M ~  Q. Mag. 17 (1906): 69-82. Blbbr. 
Traneportalion Methodm in A l h  By Captain Q. 8. Qibb.  WCU Illwtratlmr. 

Ah&& B. Arnen'cnn G.S.18 (1906): 145-167. hrr m d  Xartin. 
Glaoien and Qhia t ion  of Yakutat Bay, Aleeka. By Ralph S. Tarr and Lawrence 
Martin. Wilh Map and Illurtratiom. 

A l s ~ Y o l r 0 1 ~  Nationcll Q. Mag. 17 (1906) : 268-272. oibbr. 
The 'Breaking up" of the Yukon. By Captain Q. 8, Qibbs. Ria ZllwtmtSona. 

Aleutian I k n d r .  Egbrt. 
Report on tho Nntural Hiehry of K i s h  bland. By Dr. J. Hobart Egbert. ( R e  

rinted from Formt -and Stream, April b, May 20, 1905.) Size 8 x 5, pp. 14. 
b i r h  Illwtrdion. 
Tho Flora and Fauna of Kbka Ia!and. By the rema [Newrpeper outting.] 
Pramt td  by the A u r h .  

om&. - 
Report of the Surveyor-Qeneral of Dominion h c l s  for the year ending June SO, 
1904. Othwa, 1905. Size 10 x G t ,  pp. 334. 

-&-Britkn Oolmbk. Alpim J. P8 (1906) : 119-121. Bshbrid@e. 
Sii Weekn in the Lillouet Dietrict, B.C. By 0. J. Beinbridge. With Illwtratimr. 

Canads-Tid~. Davron 
Tide Leveh aud Dutum Planer on the Paoiflo Ooaat of Canada. By Dr. W. Bell 
Dawmn. (Supplement No. 1 to the Thitty-Eighth Annual tlepoit of the Depart. 
ment of l a n n e  and Fiaheriea) Ottawh 1906. Size 10 x 61, pp. 22. 
Referred to in the Monthly Becord (October, p. 402). 

L.b Hioh*. J. Gsdopy 14 (1906) : 134-137. Our .  
A peouliar formation of Shore Ioe. By E. 0. Cnee. With Jllwtrationk. 

mrriwndlurd-hbndor.  HaoGmgor. 
Report of an Otllrial Viait to the Cosct of Labrador. By Hie Exoellcncy the 
Quvernor of Newfoundland, during the month of Augart, 1905. 1906. Size 
1Sf x 81, pp. 85. 

morth AnwrIo&-hrentr. Daddoon. 
North-Weat Currents. The Inshore Eddy Current along the North-Wret Coast of 
Americs. (By George Ihrvihn. )  (From the Daily Commeroial Newe of Jnuuary 
27, 1906.) Size 81 x 51. pp. [I]. I J r e m t d  by tli# Author. 

Bmky M o m b h .  Annriacrn J. 80. 81 (1906) : 2'96-500. Xqw.  
Orotaxiul Signiflcanoe of Certain Uncunformities. By Charlea R. Keyee. With 
Dhgrarna. 

U n i t d  Stater 0.2.14 (1906) : 185-145. Eeidarioh . 
Vefindenurgen in der BevBlkwung der Veroiuigten Stnaten von Nordamerika 
Yon H. Heiderich. 

United 8UtelcAriWm. J, 01 ology 14 (1906) : 138-140. Atwood. 
Red Mountain, Arizona : a dissected voloanio oono. By W. W. Atwod. With 
I l lue lrdha.  

U n i t d  Ilbter-Ariaom. goienae P8 (19C6) : 721-730. M O ~ W .  
Climatology of Tinajaa Altas, Ariro~le: Preliminary Report. By W J MoGee. 

United Stater- California. National Q. &g. 17 (190~) : 280-300. B~nrorns and others. 
The Probable Cause of the 8en Francinco Earth unka By F. L. Rnnsorne. 
The Record of the Great Enrtlrquake, written in(karkingtun by the Seielnogrnph ~f 
the U.S. Weather Burcan. By Prof. 0. F. Marvin. 
The San Francisco Earthquake of April 18, 1906, an Reoorded by the Coast and 
Qeodetio Surve Magnetic Observntoriea. Hy L. A. Uauer and J. E. Bnrbenk. 
Il'ith Map and hurlrntiona. 

United Water-0ataHl.I ~ o m t a h r  J. Bwlcgy 14 (1906): 113- 121. Bioh. 
Looal Qlade(ion in the Cabkill Y o u u t e i ~ .  By J. L. Rioh. With Z'liwtrationa. 

United State-8. B. Amerioan 0.8. 28 (1906) : 223-227. Oannrt. 
The Interdecennial State C ~ ~ I I U B .  By Henry Qnnnctt, 
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Unitad Btrk8-Oolomdo. Pameman. 
Geology of the Boulder Metriot, Colorado. By N. M. Fennemsn. (U.8. QeoL 
Survey, Bulletin 265 (1905). pp. 102.) Wifh Map and I11udrattoru. 

United Statas-Plorr. National Q. Mag. 17 (1906) : 179-201. Pairchild. 
Our Plant Immigranb: an wcount of rome of the nwultr of the work of the O h  
of Seed and Plant Intrdnotion of the Depertmont of Agriculture. and of come of 
the problem in procePs of rolntion. By David Fairchild. WUh Illurtdou. 

united et.b~-~lorr. &rtcncs 98 (1906) : 749-731. mite. 
The Northern Limit of the Papaw Tree. By 0. A. White. 
A further brief no* appears in vol. PI of the came periodicel (p. 48). 

United Bbbs-Ini#ation. B. Amerfmn 0.8.88 (1906) : 209-223. Bknohua. 
National Reclamation of Arid La& By 0. J. Blanobard. Map and mudrat iar  

Untkd ~ t . k a - ~ v & .  B. Amdmn 0.8. 88 (1906) : 227-230. - 
P r e h  Levels in the United S t a h .  

United etatan-Mineralogy. Rat%. 
Cornndnm and i b  oocurrence and disfribntion in the United B t o k  By J q h  
Hyde Pratt. (U.S. Geol. Survey, Bulletin No. 269.) W~hington, 1906. Sim 
9 x 6, pp  176. M a p  and IUurtrdionr. 

Untkd Bbkr-rtlnnuota. ' B. American Q.8.88 (1906) : 168-177. WtP. 
The BuUalo River: an intemting meandering etream. By Bobert F. Qriggm. 
With Diagon at.d n l d r a t b  

United Bt .bcWm York Popular 80. Monthly 68 (1906) : 387-397. Tat?. 
Watkine Glen and other aorgee of the Finger Lake Region of Contra1 New York. 
By Prof. Ralph 8. Tarr. With Map and llltutrationr. 
Diacvee the origin of the striking morphology of thh region. 

Unit4 Etrtm-Wow York. Veatah and Othem 
Underground Water Reronrcce of Long Ielnnd, New York. By A. C. Veatcli. C 8. 
Slichter, I. Bowman, W. 0. Crosby. nnd R. E. Horton. (U.S. Oeol. Survey, Pm- 
feeeional Paper. No. 44.) Weshi~~gton, 1900. Size l l f  x 9, pp. 394. Mapa (INI 
Illurtratktu. Praentetl by the 0.8. Qsd. Bunvy. 

Unitad Iltrter-llorth-Watarn Btakr. Dala 
Tnaonio Phyhiography. By T. Nelson Dale. (U.P. &ol. Survey, Bulletin No. 
272 (1903). pp  52.) With Mopr and Platsc. 

United Iltatsr--8ooth-Wemt. J. Franklfn I. 161 (1906) : 431-467. Carter. 
The Platean Country of the South-West and La Mers Enoantada (the Enchanted 
Mesa). By Prof. 0. 0. 8. Carter. Wifh Illwlratioiu. 

Unitrd Btrtn-Wirconrin. Alden. 
The Drumline of South-Ewtern Wieconein. (Preliminary Paper.) By William 
C. Alden. (U.S. Qeol. Survey, Bulletin No. 378 (190J), pp. 46.) Hap and Nlun 

B U I B U ~ ~  Ielmdr. P.A. Nat. 80. Philadelphh 67,1905 (1906): 695-700. Ramhbug~. 
The Plant Fonnatione of the Bermuda Ielende. By Dr. J. W. Harahberger. 

Bolivb, eto. PLnllL. 
Memoria qoe premta el Ministm de Relaoiones Exterioras y Onlto Doctor Claudio 
Pinilla a1 Congrew ordinario de 1905. La Per, 1005. Size 104 x 7. pp. 216. 
Di~lnrees the relation8 of Bolivia with other Soutl~ American stntes. The term or 

the treaty of 1904 between Bolivia and Chile, one article of whioh d e b -  the oommon 
boundary in detail, are printed in full. 
Branil-Plora. B. Mweu W d i  4 (1906) : 510-619. Enkr. 

Materiaen m a Flora Amaronica. VI. Plenhe vawularer oolli der e obaerrrdn 
no haixo E y a l i  e no Pampa del Sacrnmenb, nos mere. de outu ro e dexembm de 
1898 pelo Dr. J. Huber. With IUurtmtiow. 

f 
Bmdl and Velnesnek. Tnrurr-hats. 

Bionem. Por B. Tavern-A&. Ciudad-Bolivar (Venexuela), 1906. She 8 x 6, 
pp. xii. and la. 

Chapten on the nativeq extracted from a larger work 
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0-tml Amrrloa-Voloanoe~ Qlobw 89 (lDO6) : 818-819. Krebr. 
V d h n h h e  Analogien im rnittleren Amerika am neuerter Zeit. Von W. Kreba 

O h U c M e t e o r o l ~ .  -- 
Repdblica de Chile. Ananrio del Servioio Metoorolbjfm de la Direcoian del 
Territo~io Meritimo. Tomo Serto, 1904. Vdpnrairo, 1905. Biee 10) X 7), 
pp. 8190. Diagranu. P r d  by the D i r e a h  dct Tm ritotfo #arihrihm, V d p r a i w .  

lriouylr~. O r ~ r m m n  and Hamilton. 
Pcriodiml A m & ,  Mmrian M b r h  86 (1006) : 854-368. 

E x k b  fiom the Diary of the Bev. Qnido Gmsmann, w h h t  d i n g  8 tom of 
explorstion and evangeliration on the Wanh Birer and itr Tributeries in 
Nicaragua. By Bishop J. Taylor Hamilton. 

pomanu O u u l .  Mouwrrpcn( t3. (11906): 154-157, 169-171,194-195. - 
Le a n a l  intemotknique de Panama 

Peru- CJamuoa. Il.nteUa 
B. Cuerpo de Ingenbror de Mi-, Pam, No. 31 (1905) : pp. 84. 

Irnportanoia Miners de IaProvinoia de C8jsrnama. Por Fermin Mllaga Smtolalla 
With Map, Plan, and IUwtratiotu. 

Pom4rllao. Batton, Bravo, and Adamr. 
B. Cuerpo Ingm. Minoa Per& hb. 33 (1905): pp. 58. 

Informer robre la Provinoie Conrlituoional del Callno. Pur 0. W. Button, J. J. 
Bravo y J. I. Adam. With Afopr awl Dingramn. 

AUBTBALMIA AHD PACIFIC IBLAHDA 

lrm Borrth Wales. &&a (3ed. Sura. New Bulh Wale8 8 (1905): 108-152. Andrew. 
The Geology of the New England Plateen, with special referenoe to the Qranike 
of Northern New England. By E. C. Andrewe. Parts ii. and iii. with IIIIu- 
traficm 

HOW ~ m t h  ~ d u - ~ 0 n o l . n  aavrr. Lambart. 
J. 1 ~ ~ f l ~ k 6 h '  8.8.81,1905 (1908): 128-139. 

Marvels of the Subterranean World (the Jenolan Caves, N.S.W.). By F. Lambed. 
With Illwtrationr. 

]row Laland. J. Qeology 14 (1906) : 22-54. Andmr .  
The Ioe-flood Hypotlrwis of the New Zealand Sound Baainn. By E. 0. Andrewr. 
WitA Iuwfra(i0ru. 

lrrr Z08l.nd-Moat Cook Alpbrc J .  PB (1906): 124-140. Boos. 
The Flmt C m i n g  of Mount Cook. By Yalmlm h e .  With lllwtratwna. 

Paoido Iabndr. B. M e  OedPI~graph. Monaco, No. 75 (1906) : pp. 24. hurat.  
Ooum d'Oc4nogaphie fond6 a Paris par 8.A.S. le Prince Albert de Yon-, 

i Deuxibme Ann ). Le Naore et la Perle en Oo6cmie. PChe. Origiue et mode de 
ormation den perles. Par L. G. Seurat. With I l l ~ m t b n r .  

Q ~ d a d .  Minubs of P.J. CHml Bngineera 168 (1906) : 889-299. Bbllamy. 
On the Rainfall of Central Qneensland end F l d  in the Fitzroy Biver. By H. E. 
Bellmy. With Map and Sectionu. 

0-OL- 6 8 d L  Deutnck Kolonialblatt. 17 (1906) : 17-18. Linke. 
Besichtigung den auf der Inml Savaii im Eommer 1905 neu entatandenen V u h n r ,  
ausge[Ubrt von Dr. T. Linke. 

Wentern Amtralia. CempbOlL 
The Qsology and Miner a1 Berourcer of the Norseman Dirtriot, Dundm Goldfield. 
By W. D. Campbell. (Weatern Aurtrslia. Oeological Survey, Bulletin NO. 21.) 
Pedh, 1906. S~ae  8) x Jf, pp. 140. Maps end Illwfrolimu. 

PO- m010m. 
bnkrotio- Bouth Viotoria Land. Femr .  

Rap. Brit. Arr., South Ajrica. 1905 (1906) : 396-397. 
On the Qeology of South Victoria Land. By H. T. Ferrar. 

Arotio-lroxwegian Pagadition. IMmmonu 
Beport of the Beccnd Norreginn Arttio Exledition in the From, 1898-1908 
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No. 9. The V u a d a r  Plantr in the Flora of E l l e m r e  Land. By H. O. Simmaar 
Krietiania, 1906. Bire 10 X 7, pp. 198. Map a d  Phbr. Prasnlcd blk Aulkor. 
The author hsl made a oarefnl mtnd of all the wlleotione brought home by other 

voyagers, (n addition to thorn mlleoted $ himeelf (aee ante, p. 518). 

Arotio-Walhaa Expedition. National O. Mag. 17 (1006) : 206-228. Wdha8 .  
Wnlter Wellmeu'e Expodition to the North Pole. The Polar Airehip. By Walter 
Wellman. With Dingratn~. A180 scpnrafe copy, pmdtd by &he author. 
Notioed in the June number (p. 685). 

Omanhad, Ann de G. 16 (1906) : 59-89. 
La dgiou de Jakobrhavn (Omenland). Par M. 0. Engell. 

andma. Pelewnannr M. 68 (1906) : 4 U 6 .  XJ1In1-Erio~ 
Plan der "Danmark"-Ex edition naoh der Nordootkiiate vou Qriinland, Jnni 
1808 bim 6ept. 1908. Von e. Mylia~-Eriolmn. 

XATEXMATIOAL O m e B A r F I .  
Oarbgnphy-Polu Ikglonr. B. Anuriaan G.8.18 (1906): 126-188. A b k  

A Modified Polar Projectiou adaptod to etudien in Dynamio Meteorology. By 
Cleveland Abbe. With &etch-map. 

W e 8 y .  Allmoht and Wuuoh. 
Centrnlbnrmuder Internationalen Erdmwrang : Neue Folge der Veriiffentliohu 
No. 18. Bemnlbte dea Internationalen Breitendienrter. Band i i  ~ o n x :  
Albreoht and B. Weonoh. Berlin, 1906. Bire l l f  x Q, pp. 100. Diaga~l .  

mtrnmanth Widel and Hinor. 
Inrtmmentanhnde fUr Fomchnn ti-Reieende. Unter Mitwirhng von hgenienr C. 
Mdel, bearbeitet von W. Miller. !hannover : Dr. Mas Jlneokc, 1WU. Biw 10 x 7. 
pp. Viii. and 200. IUwtrationr. PrsMnted by the Pacblwher. 
Reviewed elmwhere in the Jwriral (Ootober, p. 894). 

Botatlrm. Met. Z. PB (1906) : 200-209. Orormunn. 
Die horieontalo Komponorite dcr ablenkenden Kraft der Erdrohtion. Eine Ehren- 
rettung den Hadley-Dov~when Prinzipa. Yon Prof. Qroeemsnn. 

B - v h l f .  Vallot. 
Manuel de Topographic Alpine. Par Hc.nri Vallot. Parb: H. Badre.  1804. 
Six, 7 x 44, pp. xiv. and 17% Pribs 2r. &1. 
A nmhl  guide to surveying in mountain regiona 

PEYIIIOAL AHD BIOLOOICAL OEWBAPBY. 

Dm~d.ti~n. J. Qe&y 14 (1906) : 91-119. &duma, 
Bolifloction, a component of BubaBrinl Denudation. By J. O. Antlemon. With 
~ 1 d r a t i o M .  

The author brings together hie personal obetrvatione on epccial forme of t t e  remoml 
of waste by the aotion of gravity in the polar regions. 

Euth-movement#. Americun J. of 80. 41 (1906): 218-220. Othu. 
A Buggeetad Came of Oll~uges of Level in the Eartll's Crumt. By Rov. 0. Fieher. 

The canna in qneetion is tho existence of wending and descending cnrrenb, due Lo 
coaling, in a e u p p e d  liquid nubstraturn. 

ae010giod Rbtory. J.  Geology 14 (1906) : 81-90. BehWUL 
The Fonner Lend Gnneotion betwcen Africa and South America. By E. H. L 
Bahwrrra. 
Dimnluer the variour kinds of evidenoo in support of euch a oonneotion, including 

that mpplied by Oceanio ielands (cf. Journal, vol. 98, p. 458). 

mofmhXY. B. American G.8. SO (1906) : 89-91. Pennemm. 
Floodplains produced without Flwda By N. I. Fennemn. 

O - ~ o g l *  American J. &. 41 (1908) : 281-269. m@ 
Some Peculiarities of Boalr-weathering and Poi1 Formation in tho Arid and Hnmid 
Brgiom. By E. Mr. Hilganl. 
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' -OW. Pcbmannr M. 64 (1906) : 3840. Tronnirr. 
Die Vwbdernngen der ErdoberB'he. Ein Yahnwort von Oberlehrer Richard 
T r d e r .  

Eydrology. 0. Rd. 14 (1906) : 1115-1116. Menart, 
De la minPralieetiw den caux mulermicea et  doa c a m  de ee variation. Note de 
F. Dienert. 

M ~ ~ l o g l .  Arkiapr  Mdmat ik ,  stc. 4 (1905-06) : No. 26, pp. 24. Wartman 
Beohohtungaer ebnirm von aeohs Ballonfahrten dw Bahwedimhen Aeronautbchen 
Qelelkhaft. 8uammengestellt ron J. Wertman. With M a p .  

Xrteorology-Awn. Kornttwff. 
B.A. Imp. Pa. &. Peterrburg 81 (1904): Claare fly#.-math., 141-149. 

Mbrmination de In hauteur drr rayonr d'aumrea borialw. Par V. Kousnelzow. 
With Dicrgrama. 

Meteorology-Amn. Pauleon. 
Ootnlgt X. Damke Vs'dsnrhberner 8 .  Forhandlinger (1906) : 100-144. 

Sur lee doenter thhries de l'aurore pohiro. B6eum6 et oritique den thdoriee de 
M I .  Birkeland. Arrheniun et  N d m m n .  I d e a  personellre. Par Adam Peuleen. 
With Plate. 

S~tearobgy-Trade-wind#. B .  Arneriwn 0.8. 88 (1906) : 128-130. Botoh. 
Proof of the exietenoe of the Upper Anti-Trade and the Meteorological Conditions 
a t  Leaner Heights in tho Northern Tropios. By A. Zawrence Rotoh. 

S o t ~ o l ~ - W i n & .  llhr and hmplert .  
The Life History of Surfaoe Air-onrrenb. A Study of the Bnrfam Trajectories 
of Moving Air. By W. N. Shaw and R. G). 6. Lampfert. Landon, 1906. Slse 
12 X 10. pp. 108. Charb, Dfagmnv, da P h  7r. &l. Pre& by lhe Mtkoro- 

' *1oJia. 
M~korology-Whdr. Teiurrrno de Bort. 

Bur la Cironlation gdndrale de l'atmorphh. Belationr entre la tempdntnre et  
la  preerion de l'air A la aurfaoe du globe e t  dam lSetmorpL8re Ilbre. Par L h  
Teiuereno de Bort. (Mekord d e  Litdint, Hann-Band, pp. 216-228.) 
Braunchweig : F. Viereg .rul h T n ,  1906. Size 12 x 8. Diagrau. 

Matwology-Win&-Hiatorid QUnther and Dannbealr. 
Sf/&. K.B.A. W. MUnakn, 1905 (1906): 381-426. 

Mo VOT ohiohte den barfrohen Windgeaetw. Von 8. QUnther und 9. Dann- 
beck. %h Diagram. 

Oernograpby. B.8.0.  l b l i a ~  7 (1906) : 322-338. blmrgU. 
I1 primo soritto italieno di Ocmnografla. N o b  del dott. R. AlmagiA. 
Refen to the ' Relatione del mare' of Qiovanni Botem (ond of sixteenth oentury). 

O o w ~ p h y .  Bergot. 
Cows d'OEdanographia fond6 B Paris pnr S.A.S. le Prince de Monaoo (Densi8me 
Annde.) Ph6nomhnes $Ink rfe'rmoee : Seicht e. Par A. Ilerget. (Bull. Blude 
Ocdnnographique do Monaco, No. 61 (1306), pp. 18.) 1Vifh Diagram. 

Ooeanography. Xonaoo. 
8nr  la re ti8me oampagne mitntiflque de la Prinoelm Alioe. Note de 8.A.8. le 
Prinoe ~ f b e r t  de Yonaoo. (Bull. Mude Oo4anographique de Monaoo, No. 09 
(19061, PP. 6.1 

O ~ # ~ W P ~ Y -  Dautmnberg and Flcher. 
R h l t a b  dea Cam awes Scienti5quer accomplies Bur mn yaol~t, par Albert I@* 
Prinoe Sourernin 8 Monaco. Fwo, rxxiii. Molluaques provenant den drngaes 
effectuPa b l'oneat de l'bfrique pendant l ts  campngnes 8cienti5 uee de 8. A. S. le 
Priuae de Monaco. Par Ph. Dautzcnberg et  H. H. rimher. Anaeo, 1906. Size 
14 x l lf ,pp.  126. Plntcrs. 

000mqraphy. B. MWR Odanograph. N o ~ e o ,  No. 74 (1906) : pp. 20. J~rrbin. 
Cowm d'Oo4anogrephie fond4 A Paris par P. A. 8. le Prince de Monaco (Deuxierne 
AnnPe). La r4 rtition des animaux marina sur lea &?tea f ranpie~r  de h Ytdikr- 
ran&. Par L. gubin.  With Map and llluslratiom. 

Oo-WFlw. 2. G u .  E. Bszlfn (1906) : 347-355. -- 
DM Inatitut und Yueeurn N r  Mecrenkunde an der Univenitbt Berlin. 
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O~e~ogrrphy-Bhok S a .  
B.A. Imp. So. St. Petcrrburg SO (1902) : C ~ M  p&yr.-math., 119-134. 

&moiT- 1 

Bnr le ohangement nnnuel du planoton de la mor Noire dam la baie de kXbrtopo1. 
Par B Zernov. With Diagram. [In Rumian.] 

Ooemography-DlpoJk. C. Rd. 142 (1906) : 788-739. Thodet. 
Le oslcrire i t  l'argile dons lee fonds marina Note de J. Thoulet. 

Oownognphy-Plankton. Xath-e 
B. M W e  Odmagraplriqus Monoec, No. 62 (1906) : pp. 12. 

8nr.l'inflnenoe de IR oircolntion verticalo des caux sur la prdnotion du Planktln 
mann. Par A. Nathanw1.n. 

Phytogeography. G 2. 14 (1906) : 78-92, llC15.5. -ten 
Bericht IIber die Fortrol~ritto der Pflanzengmpphie in den Jehren 1899-1902. 
Von Kamtcn. 

knd.  Drabble end Thompson. 
Quarbrly J. I. Corn. Rerearch in  Be Tropia*, Liatrpod Uniwraty 1 (1906) : 82-89. 
On the effeot of or nio matter on tho water-holding capscity of tmndr. By 
Dr. E. Drabble and E. K J. Thornpeon. 

Bdsmolo@. P.R.S., Ber. A, 77 (1906) : 3851856. U e .  
&cent Advanom in Seirmology. By John Yilne, P.R.I. With Diagmma. 

8oimnology. A m  de a. 16 (1906): 1-8. l a t a u o r  do Won. 
Lea Tremblemenhi de Terre et lea ryrtbn~er de deformation tetrn61lrique de l'throe 
terrwtre. Par F. de Dfonttmrnr de Ballore. 

Ssirmology. M.Q. Oen. Miiden 1 (1906): 625-635. Bmtl~m. 
Ein Kulturl~iatoriroher Beitrag aur Erdbebenlehre. Von €3. Glinther. 

T m  ofrid Yagnetirm. Eaimbsad. 
Resultr of Hatmonio Anal ir of the Diurnal Variation at tlte Cape of Qoal Hope 
and at Hobart. By E. H%nbmd. Part i i  Horimntal and vertical Intenmitier 
(.From Tsrralrid Magnaturn and Atmorplbrio E l d r i c i f y  for September, 1905.) 
bue 10 x 7, pp. [Ill. Prermtcd ty ths Auihchrr. 

Tider. M. V. Erdk. Dreadan (1906) : 3-37. Abeodroth. 
Entwiokelmg nnd gegcnaPrtiger Stand der Qezeitenfomchnng. Von W. Abend- 
mth. 

vo lo¶n~r .  wan. 
La Voloans de la Terre. Pdr GlSe Rwhr. Ier Few. Bruxelles] : Soci6tb Eel@ 
d'kstronomie, 1906. 8ize 10 x 6). pp. 168. J"rcaet8t-d y /he Inrlitul Wpkw 
B.i& ~salus.  

5 
Waver. Porabheinra. 

Wasmerbewegno in Wanderaellen. Von Prof. Dr. Philipp Torohheirnor. (Sonder- 
Abdrnok aus Aitaohrilt fir  Oewiicmrkonde. 6 Band, Hert 6 )  Sita 10 x 7, 
pp. [l9]. Illurtrdlonr and Diogramr. Prusnbd by lhe Auihor. 

200gwgmph~. BOvgh. 
On the Dietribution and the Migrationr of Afugq4.w Atlanticu, Cnnningham, in  
the Englbh Channel. the Iriah Sea, and off the South ant1 West Corstr of Ireland, 
in 1904. By Lewir Henry Oongh. (Oonseil Petmanent InCmatIond pour 1'Ex- 
loration de la Mer : Pnblicaiiona de Ciroonshnoe, No. S.) Copenhagen, 1905. 

gize 10 x 7, pp. 14. Charts. 
Zoogeography. B.Z. 12 (1906): 212-22'2. Arldt 

Die tiergeogrnphirohen Hciohe und Regionen. Von T. Arldt. 
Zoogeography-Eorrs P. R.S. Ecllnburgh 246 (1906) : 7-2 1. W.  

The Tarpnn and its Relationship with W ~ l d  and Domcbtio H o m a  'By Dr. J. 0. 
Ewart. With n l u ~ t r a t h .  

ARTBBOPOOEOORAPEY AND HISTORICAL OEOOBAPRY. 
Cornmeroi.1-Paoiflo Ooean. Isrerlitc Imp. Rwr. f3.S. 40 (1904) : 481-55R. W o d b t  

Will thc Paciflc Ocean bo the chief oo~meroitil ~ i ~ h n a ~  of the  World 7 Bp k L 
Woeikoff. [lo Ruesia~~.] Will, Mctp. 

Elrtorloal-Oolumbnr and Towmelli. VSgwd. 
Bibliografla della polemioa ooncernnnte Psolo Tosc~nelli e Criatorom Colombo 
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an'ginnta dalle wmmnnioezioni di Qonmlezde la Rosa e di Enrioo Vignand n1 
Congnaw degli Americanisli tenuto o Pari nel rttembre del 1900. Saggio 
compileto da Enrim Vipond, tndollo wn gtrodusione e aggiunte da Oustavo 
Uzielli. Napoli, 1905. Size 10) x 7), pp. 36. P d  bp the Author. 

Birtory of autograplv. .R.R.S.B. Madrid 48 (1006) : 190-237. Bluqnea. 
Estudio m r c a  de la cutogra5a espaaola en la Ednd media. Por A. Blazquez. 
W U  Fadmils Mapr. 

BIOOBAPHY. 
Buton. - 

Alfred Bowyer Barton, M.D., F.B.c .~ ,  r.n.o.r. Memoir and extrects from hh diary. 
A Frsgment London : Printed for Paivate Circnlotion, 1906. Size 71 x 5, pp. 154. 
Pmenbd by Mrr. Barton. 

Dr. Barton in beet known to geo aphers an the oompanion of Colonel &uel and 
Oaptain Blakiston during the writ oythe Yangtse in 1861. He died in July, 1905. 
mltnme. B.S.G. Ilnliana '1 (1906) : 487490. B i d q o .  

Don Oiomnni Belbme, necrologia di Q. Biadego. 
Morhkoh#. Iawslin Imp. Rtms. G.8. 88 (1902): 620-644. Bogdanovitoh. 

The influence of the wientiflo work6 of I. V. Mushkebff on the increase of 
geogrsphioal knowledge of Asia. By K. I. Bogdanovitch. [In Ruesian.] 

Biohthofan-Bibliography. Tiwen. 
Die Bchriflen Ferdinand Freiherr von Biohthofene. Zneammengectellt ron Dr. E. 
Tiereen. (8epratabdruck an8 " Diiint~er der Wireamohaft," Heft 4: Ferdinand 
Freiherr von Richthofen. Qedachtnierede von Prof. Dr. E, von Drygolaki.) 
Leipaig, 1906. Size 9 x 6, pp. 18. Pwstnferl by Frcru F. ron Ifirhlhofin. 

O~~ 
Bibliography. BY ohin. 

Bibliothece Qeographica. Herausgepben von der Qeeellscl.aft fGr Erdkunde zu 
Berlin. Bearbeitet von Otto Baeoh~n. Band xi. 1902. Berlin : W. H. Klihl, 
1905. Size gf x 6, pp. xvi and 532. Pmenlerl by the Geselbalwft jfir Erdkuncle, 
Berlin. 
Thin volume inolndw over 10.000 titlee, and the periodicals dealt with number about 

1000. m that the work may well olaim to be tho moet complete geograpllical bibliography 
in exirtenoe. 
Bibliography. - 

Katalog I. enthaltend wertvolle und oaftene Buecher nnd Manmri te jeder Art, 
Handzeiohnungen, u.s.w. Vorrsetig bei Martin Dreslauer, ~uch\aendler und 
Antiqusr in Berlin. Size 0 x 6. pp. viii. .and 286. Fnea'mile Zlluntrationr, do. 
Pries 4 mnrka. Prsnnted bp the Chpi lm.  
Inolu~len a number rf rarities from the early days of printing, a few being of 

geographioal interest. 
Olbute end Dimam. P.R. Iridb A. gB (1906): Section B., 46-49. Manden. 

Sixteen Yews' Ob~ervatione on the relatiol~ between temperature and rainfall 
and the spread of Scarlatina, &Ieeelen, and Tjphoid Fever. By R. Sydney 
Marden, D.W. 

Pdnoationrl. Barroar. 
Qeogmphical Gleanings. Port i. "On Borne JIethds of Teaching Qeogmphy." 
Part ii. "On the R e  amtion ant1 Teaching of the Subject." By the Rev. F. R. 
Bnmaa. London : 9. Philip & Bon, 180ti. Size 9 x 6, pp. 76. Prim la .  (id. net. 
Prsrtnlecl by the PublirLre. 

Pdnoationd. J. Maneheater 0 .8 .  91, 1905 (1906) : 104-112. Martin 
Qeography in Sohools. By H. C. Martin. 

h o h  ColoniedtstLticr. - 
Ministbe den Colonies : Offlce Colonial. Stalisliques C'olonial~r pour l'annQ 1903. 
PubliCs eous l'administration de M. Cle'mentel. Navigation-Melun, 1905. Size 
91 x 6, pp. 158. 

-P~Y. J.0. 6 (1906): 145-160. Darir. 
An Inductive Stndy of the Content of Geography. By W. M. Davie. 
Noticed in the Augmt number (p. 184). 
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PIM*nunem. kar. 
Rules for the Traneliterslion of Pliiae-namm ooaurrin on Foreign M a p  Com- 
piled by A. Knox. 1905. London : Printed b, HamLon ~ o n r ,  1905. S h e  6# x Y. 
pp  iv. and 82. 

There rnler are drawn up for a k  in tho War Offloe, Intelligenae Dirision. The 
R.G.8. eyetem of e lling is not altered, but @dance is given es to the way in rhiah 
i t  i n  to be applied tranalitenrtion from foreign sysbrnr 

?oar-Book. wuur- I 
Qeographiecher Jahrbuoh . . xxviii. Band, 1905 . . . heranrgegeben von 
Hermann Wagner. Zweite kleinere HIlfte. Gotha, 1906. 81re 6 x 6, pp. 269- 
456 and I. Priw 6 mark. w 

Deals with recent pmgreaa in rcagnethm, and the rerioua methals of determining 
poeition. 

NEW MAPS. 
By E. A. BEEVES, Nap Curdor, R.Q.8. 

EUBOPE. 
Wknil a d  W.l& -Ikml. 1 

Bhwb publiahod by the Director-Generul of the Ordnnnce Survey, huthampbu, 
from Feptember 1 to 30,1908. 

9 mil60 to 1 inoh :- 
Luge Seriea, printed in a loon,  folded in aver  or flat in rheeb, 49. Prig a 
paper, 18. &I. ; mounted on linen, 20.; nunrnted in rsctionr, 2r.M. 

1 inoh-(third edilion) :- 
In  outline, 52, 58, 51, 55, 64, 137,152, 265. 18. each (engraved). 
Printed in roloun, folded in aver, or flat in h e e l ,  26, 221. Prim, on paper, 
18.; mounted on linen, 18. 6d.; mounted i n  redionr, 2s. tarh. 
(241 and part of 242) Warekam (parb of eheetr 328,829,842,349). Pries, om p n p ,  
18. 6d. ; mounbd on linen, 2s. ; mounted i n  rsotionr, 28. (ia cad. 

6-inch-County M a p  (flnt revidon) :- 
Brooknoohhire, 138.r.. 196.~.  Cud@nmhira,6 o.w.,7 N.w.(9 ~ . m .  and 10 x.w.1 
10 N.E., B.E., 11 N.W., 12 B.W., 15 N.E., 19 N.W., E.W., 20 X.W., 21 8.W" 23 MW., 8.- 44 
N.W.8 N.E., B.W., 25 N.W., 27 N.E., 30 P.E., 91 N.W., U.E.. 0.W.p 34 N.E., I.M., 85 N.W., 
n.r., 99 N.w., N.M., 40 N.w., e.a., 42 N.w., N.E., 46 N.W, N.E. 1 
0.l.. 2 N.W., 6 B.U., 8 N.E., 10 E.B., 14 N.W., N.E., 18 LE. m e ,  !28 N.W., 49 
N.W., 58 N.M., 65 N.W., 72 N.U.,78 N.W., 84 (N.E. Wid I.E.), 89 N.R.. 62 N.E., 100 N.W., 
108 x.E., B.E., 109 N.w., 116 e.w. (116 0.E. and 128 Ir.r.1. Linoolnrhkr, 78 a r ,  79 
X.W., W)a.w., 114e.~., 126 N.w., 144 8.e. Norfolk, 6 N.E, B.W., 14 r.w.,23~.~., 2 4 ~ 1 ,  
82 B.W., 34 aE., 8!i B.W., 36 N.W., 45 X.E., 46 N.W., N.B., E.W., 47 N.W., N.R., &W, 
58 E.W., 60 S.W., 66 E.W., 70 N.E., B.E., 71 8.W.. 78 B.E., 82 N.W., N.E., 83 N.W., 84 N.r ,  
B.w., 91 N.w., 103 N.E., 104 X.W., N.E., 106 B.W. 6uib4 2 B.E., 16 0.w. Y a m  
(First Revision of 1891 Survey), 272 N.w., N.E., 284 N.w., Y.E., e.w., ex., 298 a.c. 
18. eaah. 

811-inoh-Oounty Mapa (firat revinion) :- 
Oumuthsruhln, XL. 16; XLI. 13, 14, 15; XLII. 18,14,15: XLVII. 4.6, 10.11; 
XLIX. 4. Cornr& I. 8, 15; 111. 3, 4, 8, 15; IV. 1, 2, 5, 6, 9, 10, IS; V. 4, 8, 12; 
VI. 1.2.9, 13, 14; VIII. 9,7, 9, 11, 14, 15: XI. 2, 7, 8, 11, 12, 14, 15 16 and IXa C 13); XI. I, 2, 3.4,s. 6.7, 8.9, 15, 16; XII. 3, 4.9, 1 4  14, 15, 16; X . 1, 4 4 5, 
6, 7, 8, 9, 10, 11, 12; XVI. 1, 2, 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16; XVLI. 1, 6 
9, lo, 19, 14; XXII. 2, 3, 4, 6, lo, 11, 12, 14, 15; XXIII. 1, 5, 6, 10, 13, 14: 
XXVIII. 2, 4 ; XXIX. 2. L. rack I.[. 10; 1V. 3,7; V1. (6 and 10) 16; XU. 
8, 10 (7, 2, and 5); XIIa. 13; XXLII. 3. la. 6d. each. DOT- XXXVIII. 7, 
8.12 ; XLIX. 4.8, 12, 15; LXI. 2.7.12; LXU. 9,18 ; LXXIII. 14; LXXIY. 1, 
10, 13; LXXXV. 2, 3. 4, 8 ;  LXXXVI. 1, 2, 3, 4 5, 0, 7, 8, 11.12.16; XCYI. 
4.18; Om. 8,11; CXVII. 3, 7, 11. 30. caah. XXXVIII. 11 ; XLIX. 7 11 3. 
LXXIII. (6 and 5). 7, 9,12,19; LXXN.  5, 9; LXXXV. (7 and 6); L~XX'VI: 
9,lO. la.Gd.e&. L i n o o ~ m ,  XLIL 8 ;  XLIV.1,2, 3,4,5,6,7,8,6,10,1'L. 
13,14,15,16; XLV. 1.2, 3,4, 5, 6,7,8, 9 ,10,11,12,13,14,I~16;  XLVI.1,2, 
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3,4. 5,6,7.8, 9,10,11,12.18,14,15,16; XLVU.1, 2.8.4, 5, 6, 7,8,9,10,11, 
1 2  13, 14.15; XLVIII. 22 , 4 , 6 ,  9, 11, 1% 14.15, 16; L.VL 11. Xdonstbhkr,  
XX. 16; XXI. 1, 5, 9, 13. morlolk, XIX. 8, 9, 11, 15, 16; XX. 13, 14, 15; 
XXVIL 4; XXVLII. 4,8,12, 16; XXIX. 1.2, 3,4,7, 8.13.14.18; XXX. 9, 10, 
11, 13, 14, 16; XXXI. 16; XLIII. 8, 4, 7 ;  LV. 4; LXXXVII. 6, 11, 14, 15. 
Yorkrhirr (Firat Bevbion of 1891 Survey), CCLIII. 1, 11 ; COLX. 6, 8, 12; 
CCLXI. 1, 4, 6, 14, 16. &. ead. 
(E. Ranford, London Agent.) 

Pagland and Wales. Qo~logiosl  Brurq. 
Map of the Britirh Irlmda. Scale 25 miler to 1 inch. Showing the rheetr on the 
Four-Mile and One-Inoh Scaler, with prtionlan of Memoin, Y e p ,  Seotionr, eb., 
printed 03 beck. Prics 16. 

1-inoh-New Series (aolonr printed). 
M~oalerfleld, 110; Id- of Wily, 337 aud 880. Prias 16. aad. 
(E.  Btanjwd, London Agstrl.) 

?ram& Minirtra dr l'Intrrior, M r .  
Carte de la France d r o ~ 6 e  par ordre der Minirtre de 1'InMrieur. S a l e  1 : 100,000 
or 1 inch to 1.6 stat. mile. Bheetu: XIX.-16, Aix-en.Othe; xx1v.-25, Auneoy. 
Par": MinintBre de l'Interienr, Servioe Vicinal, 1906. P& 0.80fr. 4 d id .  

Qsrmmy. Dm. 
Deutwher Reich. Ueber.ichtekarte der relativen Verbreitnng der Bernfrgrnppe : 
Chemirche Indurtde naoh der Zihlung vom 14 Juni 1895. \'on Dr. Wmlrer Ihn. 
goale 1 : 3,700,000 or 1 inoh to 581 stat. miles. Pcbrmannr MitlcUlmgsn, Jahr- 
g~mg 1906, Tafel 14. Qotha: J u t u  Pertheq 1906. Prsrsntsd by thg Publhher. 

h m e a y .  L Prearrhha Lmd~nfnehme.  
Karte der Deutrchen Beiohw. Hemargo ben roo der Karbfl. Abbilung der 
Kgl. Preru. hdmufnahme.  Soale 1 : 10600  or 1 inoh to 1.6 sbt. mile. Bheat : 
866, Torgau. Berlin: K. Preruvirohe Landemufnahme, 1006. P& 1.60m. ad 
dad. 

ASIA. 
C h i  Topogrephiosl B w h ,  Qanrrrl Btd.  

Prorinoe of Shan-tnng. Compiled in the Topographioal Seotion, General S t a t  
Scale 1 : 1,000,000 or 1 inch to 15.8 ntet. miler. London : Topographical Seotion, 
h e r s 1  Statr, Wsr O ~ W ,  1905. Prias L. 6d. Prsrsnlsd by Ute Diredor qf 
Military Opsratbnr. 
A useful map of the province of Shantung compiled from all the moat rellable mnb 

rketchw and snrveyn up to date, a lbt  of whioh M given on the mep. I t  ir cleuly 
executed and printed in aolowa. 
Iadi8. Eliot. 

Climatol ical Atlse of India. Publihed by the authority of the Government of 
India un%r the direotion of Sir John Eliot, X.O.X.E.. r.ri.8.. late Meteomlogical 
Reporter to tho Qovernrncnt of India, and Director-General uf Indian Okerva- 
tione. Imued by the Indian Meteomlogicel Department. 1906. Prioe per copy, 
27 r u p r  i n  India and 36h in  the united gingdom PtsMnlsd b# the &orelory of 
8Ma for India. 
Thia atlar rill be lrpeoially noticed. 

Yunnm.. Derirr. 
Map of Yfln-nan. Bcale 1 : 1,267,200 or 1 inch to 20 rht .  miles. Compiled by 
Major H. R hvior. London: Topogmphioel Seotinn, General 81aff, Wlu OfEce, 
1906, Price 3r. 6d. Prerented by tha Director of Nilitary Opcrailonr. 
The remarkable 'program in the exploration and nnrvey of South-Wcat Chine in 

reoent yema will be oleerly m u  by a comparison of this map with one of thirty yean 
ago, when Mr. E. C. h b e r  and Captain W. J. Qill made their fumonr joumeyr throu h 
t l l w  regions. At that time, sit11 the exception of the excellent ronte aurve s gY 
them two explomra, practical1 nothing but the roughertskebl~er of the region exited; 
now, however, a great deal d r e a l l  good work hw been done, both by British and 
Frenoh d o e m  and explorem, uf wiioh Major H. B. Daviea has tuken full advantege 
in the compilation of this excellent map. The map hsr bee11 dr~wn under Major 
H. B. Davier' pomnal rupervbion and direction from the Survey of India rheeb on 
4 miler to an inoh, which, beaidea the r te~~dsrd sheetr of Burma and the frontier, 
inolude the extensive mrveyr by Major Dsvier himaelf in 1895 and 1898-1900, together 
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with tl~oae of Oeytrin 0. 8. D. Bpder, Capbin E. C. Pdtinger, C;rptain W. A. W . t k  
Jones, Capbin C. Q. W. Huoter, and many othen whom n u n s  are mentionel on the 
ulaph as are aIm those of other travellcm from whmi work additions and c o r d o n s  
have boen m d e  whioh are not incluled on the Surrey of India sheeta. Altlmogh the 
title rtatw that this is a map of Yiiorun, the area embraced t considmbly greater, 
aud extendn from lot. 21°to YO0 15' N.,and from long. 97O to lW E. The mnp meunra 
29 by 88 inches, and L printed in coloure. 

AFEIUA, 
Egypt. Eglptl.n B w q  Departmaat. 

Yroviriood map of a portion of the Wtem Dewrt of Egypt. Scale 1 : 1 . ~ ~  
or 1 inch ta 15.8 stat. milea. Shmk:  13 0, 18 E, 1Y F, 14 b', 14 Q. O h :  
tjurvey Department, 1906. Yrecsnled by the DiWr-Gmwal ,  S u r q  Depart- 
Giro. 
Additional aheeb of tlre map reforred to in the lmt number of the (Zlo.qraphlcd 

Jwrtutl. They inoludtr the perter part of the region sxknding from Iat. 21O I' to 
2jo 15' N., aud long. W0 tu 3k0 YO' E.. sud. like the otliem. are only p ruvu iod  irw 
not flndly edjuted to the p o i ~ ~ b  flxed by triangulation. 

E m t .  Eglptkn B u n q  D s p r t m r t .  
To graphical ma of Qisa Province. Scale 1 : 100,000 or 1 inoh to 1-6 atat. 
m$ bheet: N.P, 4-5. G i u :  Llu~my Mprttnent,  1905. P-ed * tAe 
Dirsdor-&wal, Surasy Department, ff ira. 

AMEBtOA. 
Canad.. Doputmeat of tho Intuh. 

Sootiood map of Cartada Soale 1 : 190,080 or 1 inch to 3 stat. miles. Shmtstr: 
71. Brandon. revied to July 16, I9Uti: 72, PortAge en h i r i e ,  mviaed to July 16, 
1906; 74, Crow Lake. r e v i d  to A u w t  7, 1906. Ottawa: Department of the 
Interior. Topographical 8urveye Bmuoh, 1906. Prasntcd by the CZld iar  
Uspurtm~nt of the Interior. 

Bio do Janeira Oreinor. 
Plnnts da Cidede do Bio de Jansim e Suburl~ioe orgat l ido e demnhado pel0 fig" 
Ulrik Qminer. soale 1 : 12,JUO or 5.06 inched to 1 stat. mile. Rio de Jlnteiro: 
Laemrrrert & Co. 

QEBBBAL 
Ansimt Atlrr. Xiopat. 

Formae Orb& Antiqui. 96 Karten in Format YOU 62: 61 om. mit kritinohem Text 
und Quellenangsbe su  jeder Karte. No. xiii. Pelopnnesuu cum Attica. Ut 6 
Soiten Text. No. xiv. Phocb, Umoti4 Attica, Athenm, mit 8 Beiten Text. Bear 
beitet und hernuupgoben von tlicbard Kiepert. Berlin: Dietrich Reimer (Ernest 
Volrsen), 1906. 1 rim 33m. each dm&. 
Of the thirty-air maps, of which this a t l a  will cwnist, only fourteen are yet pub- 

liahed. including the two nrentiond above, although the 5mt appeared twelve yean ago. 
The st le in which they am p r o d u d  in extremely good, and es~lr  map is acaompoicd 
by expfmatory and critical text, giviug also the sources of information. 
World. BwUmlom'~. 

Atlw of the World's Commerce. A new mxiea of mapq with descriptive text and 
diagrams, showing pr~duole, imporb, expork, commeroial conditione. and eormaio 
etntiatiw uf the cun:~tric-s of tho world. Oompilod from the latest ofeoial retums at 
the Edinb~rgh Qcogm hical In~titnte, and edited by J. Q. Bartholomew, ?.nor, 
p.R.8.B. Part x. h i o n  : George Newnm, Limited, ~ 1 ~ 3  prim W. mtt~ porL 
Prssmt.d the Pulllaher. 
Thin part is of exceptional interest, and contains, in addition to smaller oharb and 

diyrama, two general commercial unps, ouc of Europe and the Near Eart. a i d  the 0 t h  
of t.10 Far Enat, which includes the whole of Asia from Tobolnk to the Indian oc~.o, 
a~rd  from tlro Ar~rl seat to the Paciflc ocean. Eaoh of theee m a p  is mloured to rhur 
vcpetation, in culdition to which principal railwape, canal., navigable rivem telegmphn, 
Britilrh consul~rr atatiuna, and other iuformuti~~n of a mmmercitil o ~ t e r  u e  giree 
There is the usual cotrtiuuution of the ulplrabticol list of oommoditiw of mmmeroa,md 
a nlod instructive diagram sl~owing tho ruititive valuer and hportcmoe of the imporb 
aud erporta of the Unitcd Yi~tgdom in the year 1005. 
Wor:d. Bum.  
' Neurtcn, ron Grund aua neuharboitcten uud ncugestmhenen Au0ag~  von Stielcn 
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Hand A t l v  103 Kcuten auf 2lO Beiten mlt 1G2 Nebenkert~n in Kupferatioh und 
&em a1 habetiwhen Versciahnir aller im AUv vorkommenden Namon (uugeRh: 
em,ooo Ramen enthdtesd) heramgegeben mn Jrurtnr PortIw' Q e n g r a w h e r  
A ~ t a l t  in Gotha. Liefcrungen 19, 20, 21 und 22. (30th: J u t u  Perthen, 
1900. P* 60 pf. ald p r t .  

CHABTS. 
Adminlty murk. Eydropapbic DepMment, Admiralty. 

Charb md P l w  pnblirhod by the Hydrographic Dapartmcnt, Admiralty, during 
Augart, 1906. Prsrsntsa by thn Eydrogmphw, Admiralty. 
No. h h a  

1914 m = 17-8 England, eouth coast :-Looe harbour. 26. 
8568 m = 1.41 Norway, wmtern appmaohur to Vigtwn irrlandj:-Qiseslingerne 

light to Kslva tk. 
8562 m = 1.42 Baltic, Littlo Belt :-A rude and Flensburger Fiordr, including 

Aleen Fiord and m n r & .  
8814 m = 1.2 Fort Libert6, Man~anillo, and Mo~lte Crinti Bayr. &. 
8590 m = var. South America, Magoll~rn S h l t .  Plans in the neighbourhood of 

Beagle ohannel .-Port Langlois and Port Edwarcie, Sholl bay. 
Port Ertreoho, Port Fanny, Port Al~neids. Port Sofen, Port 
Huomul, Port Fortuna, Port Quo-Vadb, Port Barrow, Purt 
Engano, Port Util. 2r. 

1156 m = 1.3 Mexico, aouth-west coast:-Gulf of Califurnis, Topolom'Mmpo 
harbour. 2r. 

5695 m = 10.0 Red neg Gulf of Aknba :-Jezirat Faruun. 28. 
8599 m = I 'O Plans and anchorage0 in the Persian Gnlf. Henjam inland 

anchorage. 2r. - 
8586 m = 1.2 Xalacee btrait, Snmatra, north-eset mat .  Aru bay. 28. 
8577 m = 0 6 Borneo island :-Seaaj.~ and Bulungan rivcra. &. 
8548 m = 1.8 Japan :-Yokohama b blag.. tk. 

1804 = 2,83 P1'1ns on the coast of Chile. New plan:-Tic& hay. Plana 1 :  added :-Port Auohemo, Port veloho 
,---, 

1508 m = 7.1 Anohoroges injhe New Hebridor is!anda Plnnr addcd :-Betma 
anchorage. 

(J. D. PoUcr, Agrmt.) 
Ohutr cllloe1l.d. 

No. C.ncelled by So. 
1914 England, south cosst' New k t .  , Looe harbour. ) Looe harbour . . . . . . . . . . 1914 
8344 Snn Domingo :-Monte 

Crirti b ~ y  and ap- 
prosoher. Mmtauillo, nnd Monte 

471 Sen Domingo:-Man- . . . . . . . . . . 8344 
rani110 bay. 

(J. D. Po*, A p t . )  

Ohrrk that have received Important (lornotiom. 
No. 1607, England, east const :-River Thamm, North Forelaud to tho Sore. 
847, Cyprw :-Famagwte and Salamis, Fama ueta harbour. 3478, Africa, wwt 
mart :-Manna river to Junk river. 7, Gnlf of *den :-Aden and udjamnt bayr. 
2195, Cdebea m:-Plmr in e ~ t  part of Celobea. 976, Philippino ir1urnlu:- 
Manib bay. 1798, China, north aoast :-Kwang t t~ng penineula, inoludin Ta lien 
kwan m ~ l  the apptoeohes to Port Arthur. 127V, Korea:-Appmches Lo c%emulpo 
nnohornge. 
(J. D. Pottm, Agent.) 

Chila ChWn Eydrographio Hoe.  
Chilion Hydrogr.~phic CharC. Noa. : 116, Pucrtos do la8 Islur Quaitocnr,; 135, Ticrra 
del Fnego. Bahia allen Gardner. Bena Tekenica. Valparaiao : Oficiaua Hidlo- 
gn5013, 1006. Pr~.wnlul by tlta Chilian Hydrographic Ofl-a. 

Indi.9 O o w ~  aad Bad Ssa. Yetwrologiorl m a r .  
Meteorologicel Chart of tho Indian Occnn north of 15' S..lat., and Rod Boa for 
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Oktobor, 11006. London: Meteomlogical OWoe, 1WfL P& 6d. Prmdcd by 
Ihs Makorologioal oflar. 

lrorth Atkntio. U.8. Hydfogrrphh 0.w. 
Pilot Chart of the North Atlantic k n  for Wnshingh, 1906. Wlshington: U.8. 
Hydropphio O5oe, 1906. Pmmbd by the 17.6 H~TydrograpkQ O m .  

lrorth ~tladtio and M d t a r r m .  ~ ~ l o g i ~ ~ l 0 ~ w .  
Meteorological Chert of the North Atlsntio and Mediterranean for Ootobcr, 
1906. London : Meteoro1og;oal Ofloe, 1906. Prim 63. Pnm(sd by tAo 
l*l ofloo. 

North Paaibo. 0.6. ZydrogmpaiS O W .  
Pilot Ohart of the North Pwi io  h n  for Oobber, 1906. Wmhington: US. 
Hydrographic O5oq 1906. Prsrsnbd Iry tAo 17.8. Eydrographio Oflm. 

PEOTOOMPEA 
lrorthern lriguk. H w .  

Fift photo raphs of Northern Nigeria, taken by Douglaa R. Home, Eaq. Prrttnled 
a, Jwp'or Lk. H-, ~ r q .  
A set of quarter-plate silver rints. An will be seen from the titleq oome of the 

mbjwls, .noh as native malt-flo&r, smelting hrnacea, marketa, and ohera, are of 
special interest. 

(1) The High Commisdioner's yacht on tho N i p r  near Iakoja ; (2) Typical bmff'ow 
as provided for European ot8oom. Lokoja; (8) Road to the native market, Lo 01s; 
(4 and 5) In  Lokoja market; (6) The Wane rook; (7) Part of our column o d n g  the 
mods bordering on the river h u e  ; (8) Cmsring the Ankwe river ; (9) A halt on the 
brnks of the Ankwe rirer ; (10 and 11) Native salt-fields, Azara; (12) Native Haum 
salt-del,le. Akiri ; 13) Making oamp oulmida Awe ; (14) Landing s t  Ibi ; (15) Emhrk-  6 ing a t  1bi ; (16 an 17) In  tlie market at  Ibi ; (18) Clearing ground for csmp Okeh ; 
(19) Outaide the king'e hourre a t  Little Eboni; (20) Native bridge, K a b h  Provinoe; 
(21) Kukuruku country ; (22) Northern Ni eria police a t  Dekina: (23) Two w o l i m  of 
B Company, 2nd Batt. Northern Nigeria ftegiment, Dekina; (24) Good-bye, Dekina; 
(25) Stnrtlng the csrriera, Dekina; (26) In the villa8e of Aguataha ; (27) S h n m  in the 
towu of Bids ; (28) The exterior of the Eniir of Bide e oomponnd ; (29 and SO) Lampai ; 
(31 and 3'2) T y p  of Nuper, Lampai : (33) Inside view of roof of native U honm ; (34) 
The Niger E o m ~ y ' r  compound n t u  Tilde; 85-87)  Native irun ;:Eng furn- 
I'anguru ; (:M) n the Jond oountry : (39) Stern-wheeler, " Ksrongs," river Benne ; 
(40) A politioal o5cer and staff; (41) Some of the oftloera of the Mnnshee Expedition : 
(12) h'ahve soldiers snying good-bye to their wives a t  hko ja ,  Munnhee E x  
(43) Men of tile 2nd Batt. marohm down to the Niger for embarkation. e22 
Expedition; (44) EmbvLing men an f  storee of 2nd Batt., Lokoja, IUutdee Expedition ; 
(45) The 0rat soclion embarked off Iakaja, Munehee Expedition ; (46) Hama fiddler 
and Yoruba headman; (17) Hauea boy; (48 and 49) Pelican8 on the N~ger. 
Vegetation Typa. Purtm end Ikhma. 

Vegetationrbilder herausgegeben von Dr. Q. Knraten nnd Dr. H Schenok. Viarb 
Reihe, Heft 2. Das siidliohe T o p .  Von Dr. Walter B m e .  Jau: Qnatrv 
Fis~her, 1906. Pries 2.5Om. d 1  part. 

York&e. W w  
Three Photo raphe of the Obelisks k ~ ~ o w n  as the "Doril'r Amwe" et &rough- 
bridge, ~ o r k h r d ,  taken by Major H. H. Wig-, late Soob Qua&. IJ-fed b# 
Major Il. H. Wigram. 
T h m  ohelisks c rnsbt of tlireo rude messen of millstone grit, and ere eitnated about 

a quarter of a mile from Boroughbridge, on the Wetherby mad. They stand N.-S., tho 
northem atone bci~lg about 129 feet from the centl.el 0118, which ir 860 feet from the 
muthem. They am 18 to 224 feet in height, and there was formerly a fourth stone In 
s ite of many oonjeoturcr, little or nothing is known M& the origin of tbecle remark- 
agle pillare. 

N.B.-It would gmetly add to the value of the oolleotion of Photo= 
grepha whioh hao been eatablhhed in the Map Room, if all the Felloar 
of the moiety who have taken photogrepha during their trrrvela, would 
forward oopiea of them to the Map Cyator, by whom they will b 
soknowledged. Should the donor have purohssed the photogrrpb., it 
will be u d u l  for referenoe if the name of the photogrepher end U 
eddreaa aro given. 
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THE ALPINE. RACES IN EUROPE.' 

Tare paper ie an attempt to interpret the admitted ditribution of 
human types in Oentral and Eaatem Europe, both in modern, times 
end in suooeesive periode of antiquity, partly in oonneotion with 
similar though eoentier evidenoe from adjaoent regions of Western, 
hai partly ae oonditioned by ohangee in the diettibution of land and, 
water, and of oIimete and vegetation, whioh are indioeted by reoent 
work in palmogeography, ea far beok as the Ioe Age and the ,period 
immediately preoeding it. 

For mvenienoe of referenoe, I propose to limit myself almost ex- 
olneively to data whioh are ecoeanible in e few etandard worka and, 
fairly well-known papers : for anthropology, to Deniker's 'Raoee de 
l'Enrope,' 1897 ; The h e n  of'&n ' (E. T.), 1900 ; and hie Huxley 
Memorial Leoture (1904) in Journ. dnthr. Inut., 34, 1810; and to 
Ripley's ' Beoes of Europe,' 1900 : in palaeogeogrephy, to Suees, The 
Faoe of the Earth,' 1 (E. T. Oxford, 1904); end to Ratzel'e 
" Die Ureprnng and Wenderung der V6lker geographiaoh betreohtet," 
in  Bet. ii Verh. d. k. Saclie. (?err. Wisr. Leapig, 60 (1898), 63 (1900). I t  is 
to the h t  named that I owe the euggeetive treatment of the condibione 
in Eastern Europe, whioh etarted me on the preaent inquiry. 

On the s t a t i d  aepeot of the metter there is praotioal unanimity, 
though the evidenoe ie still inoomplete here end there, end in  detail. 
Presentations of the anthropology of Europe ea different euperfioially 

th- of Bipley and Deniker agree on domr analyeie in reoognizing 
three main types : (1) the long-headed dark Homo Meditmanew, bounded 
northwards by the Alpine berrier, but with littoral offehoote along the 
Atlantio seaboard; (2) the long-headed blonde H. borealis, dispoeed 

Benesroh Department, Maroh 9,1908, 
NO. VI. . - D s c ~ m ~ q  1906.1 2 0 
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round the Baltio and North sea, in an oval of about 1600 by 2000 milea; 
oommingling westward with the littoral extension of H. Xediierranw, 
and showing traoea of a large mth-eaetward extension aleo in corn- 
paratively reoent times ; and (8) a rather variable but broad-heeded 
type, generally brunette, whioh from ita wedge-like distribution w w t  
ward from a bsee between the Adriatio and the Dnieper to an apex in 
Brittany, and from ib general ooinoidenoe of distribution with the 
main mountain eone of Central Europe, hes aoquired, rightly or 
w*ngly, the name of & alpinus. Between H. dfediterraneut and 8. 
b ~ o a l b  a general &nity ie oommonly admitted ; the evidenoe of palm- 
anthropology supports this relationship strongly; and that of t&e 
paleeogeogrephy of quaternary Europe makes it p r e o t i d y  oertain that 
both types may be traoeJ baok to an Eur-Afrioan origin. 

Them ia general agreement, also, that the broad-heeded H. Alpinmi 
is of inoomparably remoter relationship to these long-headed types. 
Keene, indeed, argues reoently for a North Afrioan origin for 3. 
alpinw oleo, quoting a broad-headed strain among the anoient Guanohes, 
and a similar petoh still between Tunis and Tripoli. But the oommon 
hliefs' ere either that 8. alinus originated looally in hia Alpine 
habitit by some phymologioal response to olimate, altitude, or other 
geogiaphioel oimumetenoe, or that his origin maet be sought further 
east in some part of Mi. The latter view is supported by the 
enormow preponderanoe, over hie, north of the Him+lmyan ohain, of 
exoeseively broad-headed peoples, and by the extension of snoh typea, 
in their modern stetioal distribution, over the whole of the Enresian 
steppe, and sporadioally over most of Irsnia, Cauoeeia, and Anatolio. 
But the evident expansion of these Asiatic broad-heada from oentrw of 
distribution whioh are exolusively in very high altitudes, gives new 
weight to the f~ rmer  oontention that iq the Enropean highlands elso 
broad-headednese nray be a feature acquired both looelly and reoently. 

This former hypothesiu is olearly not a matter of geography, but of 
physiology, and I do not propose to consider i t  further, exoept to re- 
mark that the present state of our knowledge as to the rdte of alter- 
ability of a deep-seated struoture like the human oranial skeleton 
offers very little enoouragement to believe either that the area of 
highland in Europe ie large enough to permit the looal evolution of r 
marked human variety of this kind, or that the time whioh ham elapaed, 
sinoe the retreat of glaoial oonditions made this highland habitable, 
hae been at all long enongh to allow of so oonsiderable a ohange of hed- 
form, even if the area available eventually had been large enough or 
seoluded enough for the purpose. 

I propose, therefore, to assume that H. nlpinw in Central Europe 
has oome from somewhere; that, like the long-heeded types, he he 
reaohed the greater part of hie present Europeen habitst within pmt- 
glaoial times; and that, exoept on an hypotheaia of eponton00111 
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generation suoh as we hmve a l r d y  seen reason to rejeot for Europe, it 
is diaoult to eooept Keane's view * that his original home wes in North 
Afrioa Keane's i ~ t a n a e a  of survival of broad-headed man in this 
direotion will, moreover, be found snsoeptible later on of adequate 
explanation on a quite different Alpine hypothesis. A glanoe at  the 
general distribution of typea of head-form, and even of pigmentation, 
over the land-surfaoe of the Old World reveals a prima facie owe for 
the hypothesis that the sallow dark-haired brd-heeds  of the West 
stand in some not very distant relation to the broad-heads of Central 
Aaia ; dietinot ma the latter are in their almoat hairless face, exoeedingly 
yellow skin, and peonliar aonformation of eye and brow. ~ u t  if 
"somewhere in Asia" is the ultimate home of the weatern broad- 
heada, what was the line of their route, and what were the geographioal 
oonditione during the period of their transit? 

The plateau oore of Asia ia oomeoted now with the mountain aore 
of peninsular Europe by two distinot lines of oommunioation; the 
Eureeien steppe, and the Anatolimn and Irmnimn seotion of the Alpine- 
Himalayan fold system. From the point where they leave the western 
limits of Inner Aaia, these two liner, of oommunioation lie for a .while 
oonterminous; but about midway in their aourae they are held apert 
by the Oespian depression, and then agmin, after another brief interval 
of Cauoesian oontiguity, by the ma of Aeov and the Blsak ma. 

Both routes have served in hiatorio times as linea of immigration 
from Inner him to Ematem Europe; end both ere marked now (quite 
apart from spmarnodio inouraions) by a graduated tramition of racial 
type among their permanent if not sedentary inhabitante. The 
northern series peesea by gradual ohangee from the typioally Mongoloid 
peoples of the Kirghiz and Turkommn steppea to the Finns and Slavs 
who border respeotively the Baltio and the Pontio shores of the isthmus 
into peninsular ~ n r o ~ e  ; end whoae physioal types, ma they are t r d  
westward, betray respeotively the growing proximity of the Baltio and 
.the Carpathian o i t ade lwf  H. borealis, that is, and of H. a2pinw. The 
southern aeries pmases likewise from the Tajik and Qalohe peoples on 
the western fringe of Highland him, through the Armenoid types of 
Cauoasia and Anatolia to the Albmnians mnd other "Dinmrio" broad- 
heeds of Deniker's olaaaiflcation, and so on to the ahorbheeds of the 
Alpine region and their weatward oolonies in Central Franoe and 
Brittanj.. 

'Man Paat and Predent,' p. 457: "Here agsin we ree how n n n e o e m  it is to 
go to Asia for the early Enropean roundheads, who are generally introdnoed from the 
w t  in the Bronse Age, although it ir a l w  that large namben had a l r d y  established 
themaelvea in Central and Wert Europe during the New Stone Age." b d  again, 
p. 458, he apeaka of "peat  invaaiom of dark or brown roundheads of average rim 
(probably from the Iranian nplande). But all of there had themaelver flmt been 
rpeoialised in North ARlca, the true oentre of evolution and of dirpersion of all the 
main branoher of the Cauceeio family." 

2 0 2  
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Throughout hiotorio times the northern route has had, for European 
peoples, an overwhelmingly greater importanae politioally, and hrs 
worked aleo an inaomparably greater ohenge in the reoent ethnography 

of Europe than the southern ; end it  ia probably this praatid neoeeeitg 
of taking political eooount of this northern route whioh ham permitted 
its predominan?e in anthropological theory a h .  When a people, or 
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a langnege, or an idea, not demonstrably " Mesopotamian " or " Bemitio," 
is olaimed es having migrated into Europe &om somewhere in Ma," 
it hee been preeumed almost invariably that it amved in peninsular 
Eu.rope from the north-east ; and oonve~ely, when attempb have been 
made to derive " Ary~p.:  phenomena in India or Peraia from an nlti- 
mate souroe in Europe, i t  is asnally north of the ~ m p i e n  that their 
oourae is hoed.  

It is to Batzel, I think, that the oredit belonga of demonstrating, 
in the paper already quoted, the relative modernity of this northern 
line of oommunioation. The steppe route WM, in faot, non-exintent 
until two oonditiona were fulflled: (1) the retreat of the gleoial iae- 
oap from the besin of the npper Dnieper, npper Don, and npper Volga ; 
and (2) the reatriotion of the Sametian, or PonbUaspian ma, to ita 
modern Unspian limita, eo 88 to oonneot the European steppe, Piom 
Carpathians to Volga, with the Asiatio steppe from Altai to the foot of 
the Uralr 

Batzel wed his reoonetrnotion of the geography of Eeetern Europe 
during and sinoe the Ioe Age, to explain how Europe beoame isolated 
maoiently, and long enough, to permit of the evolution of H. bore* 
pe a gigantio blanohed variety of the preouraor of H. N a d i t e r r m .  
But he haa not indioated oleerly whether he realized that another 
oorollary follows from his geographiod aonolusione ; and it i n  this other 
corollary whioh I hope to develop in what follows. Meanwhile it is 
important to note, also, that even in regard to the northern route h t -1  
does not state the w e  against early Bsiatio immigration a t  all eo 
Btrongly m the faob eeem to jaatify. Not merely was it pwible, long 
after the stage of European hiatory when brd-headed man ie traoe- 
able in the neolithio lake-dwellinga of weet'ern Switzerland and Anatria, 
for the overwhelmingly long-headed folk of the kurgana to range 
nomadioally over a moluded steppe from the Uarpathians to the wmt 
bank of the Volge, and to lay the foundations of the ethnogmphy of 
the north-western Cauoeeua, but, es coon M the shrinkage of the 
Campian had gone on long enough to open a eteppe-route into Aeia, it 
was the European long-headed steppepeople whioh d e d  ita kurgan 
interments north-eastward es far se Tobolsk, and distributed those 
patahea of relatively long-headed blondes whioh survive even further 
afield. There is, in faot, no poaitive evidenoe of any but long-headed 
nomads on the Enropeen steppe until a period whioh is far on in the 
Bronze Age of thin region; and probably not until the eo-oalled 

Soythio" movemenb a t  the beginning of the Age of Iron. Now, if 
the steppe route was thas mourely dosed until thin late date, as the 
ethnography and the geography of the region aombine to prove that 
it wes, we are thrown h k  upon an examination of the perte south of 
the Oaapicm for a poseible meana of eooees of broad-headed people to 
Europe. 
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At Brat eight we are met by e preoieely similar obetaole, geographid 
end ethnographical. The highlands, which are oontinuow from the 
Pemira to Phrygia, ere divided from the Balkan and DiPerio highlande 
by the Helleapontine depreesion end the Bgean see; and though the 
former, in ita prenent state, has never been a barrier to men, it wan 
certainly eomewhet more deeply submerged-at leeat up to the 150-feet 
l i n e i n  late Quaternary time, just when the broad-headed peoplea, 

,if they were of Anetolian origin, ought to have been free to enter the 
Alpine region. Moreover, from the later Stone Age onwards the aotivity 
of the blonde long-heeded nomads of the Enropean eteppee oan be traoed 
very clearly south-westwarde &o, intruding by way of the lomr  
Danube upon the Balkan lande, and eetabliehing themselvee with their 
oharaoteriatio kurgan tumuli ,all over Thraoe, over e large area on the 
karat, platean of Bosnia, and even over a oonaiderable part of Western 
h i e  Xinor, from the Hellespont sonthwarde to Lydia and Oarb, and 
eastwards up the Sangarius into plateau Phrygia. I n  Bosnia thb 
1ong;headed population laeted on until the early Iron Age, or eomewhere 
about 800 B.C. ; in Thraoe, fair-hair end tumnlua-burial could be seen 
.stilli about 450 B.C. ; end from the Danube month to Varna a markedly 
.blonde and l o ~ g - h d e d  population survivee to the premnt day. At 
this point, therefore, i t  would eeem an if northern end Meditarranean 
long-heade met onae more and nipped off our Alpine broad-heds 
,from their nearest Anatolian efflnitiee. Here, however, the earlier 

' 

hietory of the people end of the area throws e different light on the 
. metter. 

I n  regard to the geographid faotors, Ratzel and Sueaa ore only 
summing up a oonaensns of reoent inquiry when they emphasize the 
very reoent date end enmmary oharaoter of the eubeidenoee whioh let 
down oerbin area adjaoent to Asia Minor to their preeent level. 
These areas are (1) the whole south lobe of the Cespian, south of Baku 
end ICraenovodsk in lat. 40' ; (2) the whole Blaok Sea b i n  south of a 
line joining the Caumus with the Crimeen Yaila, and thia with tbe 
Balkena behind Varna; * (3) the whole a g e a n  b i n ,  from the sub 
merged Cyoladio rangee northwarde, and therewith the -of Matmora; 
, (5)  the whole (probably, and oertainly the south-eastern part) of the 
foreahore of By,rie on whioh Cyprus stands, as far west as e line dmwn 
from Adalia to Alexandria. Sueas quotes one rather doubtful orree of the 
dieoovery of e human implement in Helleepontine ehow-deposita of 
the period of greatest eubeidenoe, approximately at  the onlmination of 
the Ioe Age; end thinks that "it ie even poeeible that these eventa 
were witneseed by man; " and oertainly the anthropology of Cypm 
gives the atrong impression that the island wae already inhabited by 

- 
It ~II a matter of dobil when and how the Yediterranean Deme to reoeive the 

"drainage of thin area, and of the far older Barmatian sea whiah enrvivea in the @f 
Odelsa and the sea of h v .  
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man of North Afrioan type, before it wes oat off f i d y  from the mmin- 
land. The problem, also, of the introdnotion of H. Mediterrancvs into 
the a g e a n  would be aoneiderably simpliiled if i t  were perrnimible 
t3 suppose that, down to the glaoial submergenoe, it had land oommuni- 
oation, past Rhodea and Lyoia, with the loet Syrian foreehore. 

Whether we admit for our present purpose a larger or smaller width 
of iethmns between Anatolia and the Balkan lands, the oonaluaion 
remains that in immediately pre-glaoial times, and far on into the period 
which oorresponds with the Ioe Age of Northern Europe, we mast 

'presume the exietenoe of s promontory of him, mnoh broader, but not 
much more elevated than the preaent Aaia Minor, b a m d  southward, M 
at  preeent, by  the Eastern Mediterranean as far e& ee Lyoim ; fnrtber 
east by a prolongation of the Persian gulf far np the preaent Mesopo- 
tamian "Lombardy ; " and in the intervening d o n  by the abrupt 
south faoe of Tannur. Interndly t h b  great promontory oonsieted of 
alternate mountain ridges and intermont pleteaux, more or leas uniformly 
dotted with oonaiderable lakes ; for the Sarmatian or Ponto-Cqim aea 
on the north, the Mesopotamian gulf on the eouth, and the e x d v e  
humidity of the glaoial penumbra " oombined to give abundmnt rain- 
fell, and the modern river gorges of Halys, Sangarine, and the like, were 
far leee &mpletely exoavated than now. 

By an bthmue, if it oen be oalled so, at least ee broad es from the 
Bosphorus to Eubaea, and not improbably from Varna to Attioa, thin 
great Anatolia extended weat aa far aa the Iron Qatee and Montenegro. 
Beyond this only two things are clear : (1) that oontinnou highlmnd, 
broken, if a t  all, only by en eerly stage of the Danube garge, ran 
northwards, and then westwerde along the Carpathians, enolosing a 
Hungerian lake ; (2) that west of the Hungarian lake a long highland 
promontory ran out almoat to nothing where i t  made touoh with the 
Eastern Alps. It is not certain, however, eurotly at  what point in 
the break up of t h b  continental r e g i d  the upper Adriatio oollmpaed; 
and we have &I be prepared for the poeeibility that s foreahore like that 
of Syria conneated the Dalmatian highland with the foot of the 
Apenninea, Al l  this Belkan aeotion of the Anatolian region repeated 
on a amaller-featured soale the tangle of ridge and lake-land whioh we 
have seen to be charaoteristio of h i e  Minor. We mast aleo remember 
that further east, in what is now northern and oentral Iranis, fu mom 
favourable conditions prevailed, so long aa the Aral-Cespian see was in 
exietenoe; and that the configuration of this land aleo offem juat the 
same foundation for a r e g i d  of lake-baaine M does Anatolia iteelf. 

We have, therefore, all the oonditions ,for the development, in 
immediately pre-glaoial time, of a distinct type of man* p t  ex- 
panse of uniformly divemitied country, adequate rainfall, modemb 
olimate, ample forest on the highlands, graaelands, with good evidenae 
of the presenoe of domeetioable cattle, round the lakes; and, in 
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partioular, a peonliar abundance of edible APita-quinoe, m61berrg, 
o l i v ~ p e o i a l l y  its oharaateristio stone fruits, from oherry and plum 
to aprioot cmd peaoh; and nuta, suoh as ohestnut and walnut. The 
last point is of importcmoe, beaawe, if oarrent speoulations aa to the 
influenoe of jaw-power on skull-form, and of diet upon the need for 
jaw-power, are leading to valid multa, aa I think they are, a diet of 
mastiwble fruits may well have been one of the oonditions for the 
development of Anatolian short-hdednese, even before the domeatice- 
tion of oettle and the eoqniaition of a milk and oheese diet like that of 
the Mongolian peoples 

We have next to ooneider the effeot of glaoial aonditione on this 
Quaternary Anatolia. First, though in the latter pert of the Ice Age 
the great subsidenow were beginning, there is nothing; to show that 
the general submergenoe of the Mediterranean meeta extended more 
than about 150 feet above the present nee-level ; so that the gravela of 
the Hellespont and of Salonioa, for example, need not mark more than 
the oourse of oomparatively narrow gulfs or flooded valleys. Second, 
so long es the Sarmatian sea remained oontinuous end wide, as Rateel 
shows--and, still more, ao soon aa the Pontio depreeeion began to take 
plaoe-the climate of Bnatolia must have been aomperatively little 
affeoted by the preseure of the European ioe-sheet ; and, in faot, definite 
traoes of glaoiation are abaent, not only from Anatolia (apart from its 
present snow-peaks), but from almost all ita Balkan continuation aa 
well, 'though the evidenoe bere is not at  all so olear, eepeoially ee to 
Bulgaria or the southern Carpethione. But the open Adriatio and the 
Hungarian lake probably exeroiaed a oertain mitigating effeot on all 
this weatern seotion. Further west, however, the Alpine region wae 
certainly very heavily ioe-oapped ; and thb  ioe-oep, together with the 
Hungarimn lake and the snow-old Carpathha, remained a very serious 
obafeole to the intrusion of European man from the north-weat, when 
the ioesheet intermittently retired and gave him acoeee to a strip of 
tundra omntry between iteelf and the Alpine glaoiere. 

Now, under them mnditione two things may reasonably be inferred : 
.Firat, that in Anatolia and Irania, which were more than ever isolated 
from Afrioa aqd Arabia by the eubaidenoe of the Syrian foreahore and 
the deeper submergenoe of Meeopotamia, but were prewrved in aom- 
parative comfort by southerly latitude and peninsular aharaoter, Ana- 
toliau man oontinued t o  develop favourably and emphatioally into a 
well-marked and well-grown variety. Seaond, that in so fer as Balkan 
Asia was affeoted by the Ioe Age at  all, i t  wee in the direotion of partiel 
isolation and relative olimatio rigour. And i t  seems to be admitted 
(1) that one of the first phyaiologioal effeote of olimatio rigour upon 
man is to dwarf his stature ; (2) that exposure to " alpine " oonditiom 
tends to diminish pigmentation, and eventually to lighten the hair-tint. 
Thb, at  all events, is the ourrent explanation of the blondeness of 
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H. boreah, and of the prevalence of blonde typm among the high- 
landers of brunette North Afrioa. 

Now, one of the stumbling-blooke of the student of H. +ur h~ 
always been the extraordinary diatinotnese of the gigantio Dinuio," 
or Albanian variety, and the dwarf short-limbed "Cevenole ram" of 
Deniker, as we find i t  in Central Franae, in Savoy, in Bohemia, and in 
oertain parts of tlie south-ematern Carpathism, and again eporrdioally 
even further north-eaet in Gelioia and beyond Dnieper. And it haa long 
been olear that the " Dinario reoe " sharer ib giant*, ae well am ita 
general phyeique of head and faoe, with the members of the Armenoid l 

and Cauoaaian groups of short-heads. But clearly, if our analpie of the 
Ice Age geography is mrreot, thia difference of etature among b m d -  
headed peoples in Europe ie exaotly what we ought to expeot; and 
analysie of the oiroumetanoea of the euooeeding pham of geography 
and climate will ehow further how this original distribution, with 
dwarfs to the west, and giants to the mat of the inoipient Bgean, M 

postulated exactly by what happena next. 
Thew seems no reason to doubt that the first repopulation of past- 

glacial Europe took effect from the weet eastward. The Atlantio sea- 
board had always been preserved by its littoral olimate from exoemive 
glaoiation ; and Weat Europe had far better oommunioetion with the 
then temperate zone of North Afrioa than Oentral Europe had with 
Balkan Anatolia; thanka to the way in whioh the Alpine and 
Carpathian snow-caprr, and the Hungarian lake, barred the r o d  h m  
the soutl-eaet. Moreover, palaeolithio man, of the long-headed typee 
whioh eventually epread into Bohemia and Northern Hungery, h d  
already a long interglaaial training in tundra life, and experienoe of the 
ways of the large fauna, whioh he seem8 now to have followed on their 
return to the north-eaat. 

After the tundra, the steppe; and throughout all the period of 
steppe-formation in Europe, and abo as long es any exolueidy 
European steppe remained, along either the Bdtio or the Ponto-Caspian 
foreshore, blonde long-headed man remained in aeonre potmamion of it. 

Such gradual changes of head-form ee are shown in the later p a l d -  
thic etagoe in France, as in the raoe of Laugerie-Chancelade, with iC 
oephalio index of about 74, are more than aooounfed for by the amid 
of an improved strain of Eurafrioan man ; for the modern Berber index 
r i m  as high aa 76.5. And against this is to be set the 4P.l elm d 
the race of Cromagnon, with its index reduoed to 73 or lear It b 
only, therefore, in snoh very exoeptional caeca aa the two late 
lithio skulle from L'Homme Mort in Lodre, with indiow of 7863 and 
78.86, that it beoomee neoegsery to look in any new direotion for a 
aonrce of fresh blood. 

By the cloae of the palaeolithio age in Weetern Enrope, hone-, 
the whole width of the Alpine foothille wee dieengaged from its ioe- 
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oap; the Hungarian lake was largely traneformed to eteppe, and the 
Carpathime and Balkans had aeeumed nearly their reoent appearanoe. 
The Adriatio hed it8 preeent form, save that the Po shore-line waa less 
far edvanoed, and that all ee far weet as Piaoenee, if not even further, 
WM impamable ewamp, bordered by denm foreat from the b e  of the 
Alpine foothills. Under theee oiroumatances the whole north front of 
the Balkan lande waa thrown open for an advance from the eouth+~t, 
provided only that the dwarfed short-heads were quaWed by their 
reoent mode of life to take advantage of the new situation. 

And thie ie exaotly what had happened. Subsequent ddoa t ion  
haa greatly altered the surfam-covering of large parte of the Balkan 
lande; reatrioting the foreetn, filling the lake8 with detritua from 
unmitigated rainfall, and so reduoing etill further the available nurfircss 
of water in the interior. This deeiooation naturally affeoted the interior 
earliest, driving out trees and water-auppliee from the A z y h  towards 
the ooeet-line. But the reoent appeanrnoe of the Alpine lakelanb, and 
even of parte of Anatolia, reoalle what once wee general. Now in 8 

heavily foreated lake land praotioally no mode of oivilimd life is poaible 
except on the margine of the lakee; and as aoon aa the prooew of 
obetruotion of the lakes by detritne eete in, expaneion beoomcs eaq 
lakewar&; here alone, aleo, ie there sefety a t  all timee fmm f o r d  
dangers, and eooner or later a " lake-dwelling " d t u r e  emergea. NOW, 
i t  oan hardly be an aooident that i t  is round the periphery of old 
Anatolia that we have in oleaeioal authors the majority of the deeorip 
tione of thie type of oulture, eurviving into hietorio timee; namely, 
round the Armenian Phaeie, the North-Syrian Orontea, the Thrsdrn 
Strymon, and looally on the lower Danube. And i t  oan hardly 
be an aooident either (1) that the drat purely broad-headed popn- 
lation of whioh traoee remain in Central Europe in that of the Bwim 
lake-dwellers, whioh ie firat reoognizeble in a fairly early neolithio 
etage; (2) that the firet traoeable invaeion of Italy from the north ie 
effeoted by broad-headed lake-dwellem, whoee mode of life ie the only 
one whioh enabled them to oiroumvent the triple frontier of the Alpine 
and Apennine foreeta, and the ewampe of the Po valley; (3) that the 
area over whioh the lake-dwelling oulture epreade-more or less modified 
by oircumetanoee ae it goee-is very nearly aoinoident with that over 
whioh the firat well-marked intrueions of broad-headed peoplee can be 
t r d ;  (4) that, together with the Alpine lake-dwellinge, oomao the 
earliest positive record of a number of oharaaterietio Anatolian fnitu, 
partioularly peaoh, plum, oherry, and oheetnut. The eotual dietribution 
of the laat three ie partioularly instmotive in thie wepeot. 

While the Alpine front of the Balkan lands wae thue thrown open 
for the expaneion of the dwarf broad-heade of what was now South- 
Eastern Europe, the dieappearance of the large Pontio awq and the 
deaiaoation of the mt of Anatolia, ere sn5oient oeaaee for an e x o d ~  
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of the giant broad-heads thence ; and at this point we have to remember 
that after the great sabmergenoe and the oloee of the Ice Age oame a 
period of a p p d b l e  elevation, whioh, while i t  oarved out finally the 
deep rior ooasta of the &gem, and gave the Hellespont and Bosphoms 
their present depth, provided a broad-fronted Helleepontine bridge, 

Reference 

0 S w  and lake basins duriny p h o s u  o f m ~ i m u a  land-8181ation 

Shrunken rce-cclp. ; N.8. fringed with d a b r b  and t u n d r a  

Probable dierribucion of Pa1rolith;c pmdeceuon, o f  Il. beral;e 

w I predec.uore of H. m d i t a r r a n e u s . p n u i a ~  
N. W . f n m  an Afr ican home in auccaee;on t. H.borealia. a n d  W . C .  u 

far a. the barrier of Taurus 

The ;so/.ud balkan -hatdian'rs9;an rqpcecro u tA. brrd-home .C 

W. dpinur 

f ;re& orma ef mdvanciny mon9oloide 

once more, between Anatolia and the Balkan landa It is not surprising, 
therefore, to find dietributed thiokly along the weetwad road, pioneered 
by the " aevenole " broad-heads, a oopious Dinario" population, flood- 
ing round and beyond the isolated remnante of the older strain, whioh 
lie on either side of ita path. Nor is it surprising to find Deniker 
marking an independent patoh of "Dinarion peoplea eeet of the ma 
of Amv; for the Caaoeaus wee by this time at leeet M paaeable or 
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oiroumventable as i t  is now, and a Uauoaeian-that is, North-Ea~t 
Anatolitm-population overlies in thii region the early l o n g - h d  from 
the European steppe, while itself underlying the yellow beudl- 
round-heads from the steppes of Asia. I t  would be tempting to bring 
into the name oonneotion the strikingly Albanian-looking Tataro of the 
Yaila, ae an early patoh of people isolated here mnoe the break-up of 
the Pontic edge of Anatolia ; but the historial intrusion of European 
Albanians into the Crimea quite recently mak4 this oomperison 
dangerow, and there is at  present no adequate reoord, I think, of 
sku& from pre-Hellenio tombe in t h b  quarter. 

There is general agreement ae to the subsequent oouree of eventa 
in Central and Weetern Europe. Qenerally speaking, the stunted 
" Cevenole " broad-heeds have preserved their individuality-for, if our 
theory is right, they arrived earlier, when the oonntry wee more 
deneely obetruoted, and more sparsely populated; while the g h t  
" Dinaria " stook, arriving later, penetrating further, and intermixing 
more with H. borealw, has taken on s blonde exterior, while retaining 
muoh of its physique and head form ; and h a  thun given rise to many 
1-1 varietiee of rufous half-breeda (" Celta") and muah perplexity 
among ethnographers. 

North-eastward the oourse of events wee different. The modern 
raoe-map givee us Deniker's “Eastern raoe," with blonde exterior 
allied to low stature and broad-headedness, distributed widely through 
the eone of swamp and foreat from the outer foothill8 of Gelioia along 
the watershed of European Ruaaia. Eeetward this type, in ita earlier 
days, wae bounded by the blonde long-hede of the steppe and the 
h w g a ~ ;  weatwerd i t  has been always exposed to infiltration from the 
side of the blonde long-heeds of the Baltic ; only at  ita Carpathian 
starting-point, and towards ita northgeetern extremity, does i t  betray 
ita oompoeition and ita origin, by the persistenoe in its midat of s 
larger peroentege of short broad-heeds, who are also dark, whom Deniker 
identifies, probably rightly, as genuine Cevenolea." What hee hap- 
pened, olearly, is t h b  : along the Carpathiana the ~ h o r t  Cevenole type 
spread early, and was only partially ewept aeide by a "Dinaric" 
after-flood. For in e region of more rigorous olimate, of great swamp, 
and of forest beyond, between steppe on one aide and tundra on the 
other, thie hardier and more truly "Alpine" type waa in its element 
still; end here, in more obstruoted oountry, its "Dinario" kinsmen 
oould not follow when the time for inter-mixture -me. Consequently, 
here alone we are oonfronted with a type whioh is a t  the seme t ime 
blonde and broad-headed and short; and, oomequently, a h ,  further 
north, where neither the blonde Baltic-man nor the blonde hrgan-man 
~ u l d  keep paoe, we recover thme distant ooloniea of Oevenolee " in 
the greet forest, like the Finieterre Bretons, the Walloons, m d  the 
Zeelanders in the reoerees of the Far Weat. 
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Two other problem remain. At an earlier stage we t d  the 
kurgan-people ea early ae late Neolithio times eonth-westward into 
Balkan lande, ae far ea Bosnia and Threoe, and even into weetern 
Aeia Minor. How does this egree with the hypothesie of an Ana- 
tolian origin for the Dinario type? And, further, how sre we to 
m o u n t  for the preeenoe, again ainoe late Neolithio timea a t  lerrst, of 
a pure population of H. d f e d e a ~ l u  in the Bgean? The answer 
in both wee ia the same. Ae in Bwiteerland, for example, i t  is quite 
poeaible, within a oomminuted highlmnd onoe pmrtly o l d  of ib 
foreet, for many invaeione to take pleoe from steppe to the north, or 
frombn island fringe to the eouth : in the latter oeee, without effedhg 
the population of the interior ; in the former, without touohing, a t  dl, 
whole dietriote whioh retained edequate natural frontiers of mountain 
or foreet. In  the owe of Thraoe or Phrygim, the broad river-vallejn 
-Dmnube, Axiue, Hebme, and Sangeriue-were owupied permaneuitly, 
and no WB the A ~ ~ o R ,  in the heart of h i e  Minor, and the bem Lust 
platemu in Boenia. But in Albania a broed-headed populmtion of very 
pure type, and apparently of immemoriml mntiqnity, remains; in the 
ewempe of the Strymon, lakedwellera lived on into the 5fth oentnry ac, 
and mlongeide the patriarohal pestorel Phrygians, the western mom- 
tmine, and even eome retired lowland distriota of hatolie, remmined 
devoted to matriamhal inetitutione and oulte, snoh ati would better fit 
the more agrioultural parta of Afrioa. It ehould also be added that, 
while we have oopioas legends of migrmtion from Thraoe to Phrygia, 
we here also more than one tradition of "~mazonien" invaaiom of 
Threoe, of the oonqueeta of Seeoetria in Europe, and of a myeterim 
migration of lyeiane and Teuoriane from Anatolia into T h ,  among 
whose ooloniata were the lake-dwelling Pwnians round Lmke Pmh. 
Ie thie elso poeeibly one of the senses in whioh LIPelopen wan a 
' I  Phrygian" ? 

The oeee of the AEgean peoples of ~'Yediterranemn" origin ia 
eimiler. All we d l y  know at  preeent about the earliest population 
of the Bgeen ia thia: first, that the bland8 were purely long-heeded 
down to the early Iron Age ; seoond, thmt the fringe of Emtern Greeoe, 
Argolie, or Attioa were long-headed dm ; third, that in Lyoia there ere 
long-heeded and brad-headed people side by aide now, nnoombined 
after all them oenturies ; fourth, that splendid me the oulturml superiority 
of the Sonth Bgean peoplea were in their long Bronze Age, they never 
set permanent foot out of remoh of the ma either in Bsia Minor or in 
Greeoe iteelf; fifth, that a t  Tro y, if we may use the evidenoe whioh ex* 
the broad-heeded type underlie0 the long-heeded type, and thelatter only 
makea iteelf felt either ea a northerly intrusion of the has-fall, M 

in Hieamrlik III., or aa a tempormry annexation of the T r d  to a muth 
AEgean gee-power, aa in Eisserlik VI. 

Thus far we h e  e eitnation anmlogonn rmther to the aotivity of 
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Malays or Vikinge, or  to the  preaent prooeedinga of the  Japaneee or 
ourselves; the  phenomenon of a group of ooestal islande intluenoing, 
from without, the  adjaoent mainlands, but  not penetrating them or 
woupying them permanently, exoept under the  oooasional leadership of 
a n  Agamemnon or an Alexander, whose aotivity is from beyond the  
hills, and whose inatinots are still pastoral mainly. How these 
" Mediterranean0 " reaohed the a g e a n  ie a further queetion. My own 
impremion is tha t  they are, es they themeelves believed, indigenous, 
even if t ha t  has eventually to meanpre-gkrcial; analogone to the popula- 
tion of Oyprua or of Sioily, but  brought thither posaibly b y  sea; and, if 
by land, then by ways whioh poetulate either a land-bridge over t he  
Adriatio, or  a prolongation westward of the basal plateau of Cyprus. 

I n  any  w e ,  the actual distribution of the a g e a n  long-heeds, apart  
from tha t  of their oulture, is no more obstaole to the view here stated 
of t he  relationship of the European and Anatolian broad-heads, than is 
the episode of the  Thraoo-Phrygian blondes. 

The CHAXBXAN (Mr. D. G. HWARTE): Mr. Myrea hoe preaented 1x1 with a 
problem of very great range and very great complexity. He'himself repreaenta 
a rare combination of the geologist, the paleeogeographer, and ethnologist. He 
depmtea, as those who have read his paper will nee, the introduction of the 
physiological question ; but at the mme time, if there ie any one present who would 
wish to apeak upon that, I am sure he would not objeat. I always feel that in all 
theee craniologid queations there lurhs a oertain physiological fsotor of very 
great importanae, but of quite unssoertained value--that ie to my, the problem M to 
what condition8 bring about ohange of akull-form, and whether the akulls of a race 
can alter and the race remain the same. The question haa arimn with regard to 
the present peoples who claim to be Gireeka I think it will probably be better 
if, to eome extent, we keep the different aides of this question apart, and I ahodd 
therefore propwe, first of all, to call on those who oan speok to it more particularly 
upon the geologioal aide, and deal with the queation whether the glacial and pre- 
glacial wnditiona really render the northern route M impomible ss Mr. Myres 
holds. I ahould like know how far they agree with the  view of sueas M 
regards the configuration of the east Mediterranean at a rather later age. 

Mr. ABTEUB EVANS : I wan not fortunate enough t o  be present during the LaL 
part of Mr. Myred interesting wmmunication. In any case, it  would be difficult 
to deal with the whole of the questions raised by him. I understand that he 
wiqhes to make out that the round-headed "Alpine" race came into Europe by 
way of h i e  Minor, and not, M has beeu hitherto generally suppoeed, from Central 
Asia In aupport of this wntention he has raised a great water-barrier on the 
Central A- aide, and thrown a land bridge over the dgean. I t  aeem to me- 
not speaking ss a geologist, but M one to a certain extent familiar with the aubjeot 
of Quaternary man-that a good deal of this argument would hare been pertinent 
to the clrse of the remains of the older Pdmoiithic population in the European area, 
and might indeed be applbble in a comparatively late Quaternary period: But we 
can hardly suppow that, within the limits of any reanonable number of millennia 
-within the limita, at any rate, of the Neolithio Age-the Egtwm waa n.,t 
much sa it ia at present, and I imagine, in the same way, that the shrinkage of 
the water-barrier-on the eide of Ruaaia wae of extremely gredual consumma-tion. 

NO. V1.-DECEMBER, 1906.1 2 P 
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We do know, of come, that the remaim of human settlemenb in the Bgsm 
country under i b  present gsogmphiosl q c t  go back to euly Neolithic tiram, 
and m f u  as the evidence far, at leaat, as I have bean able to follow it- 
there were at a very w l y  period two msfn liner of conneation with the l g a n  
area, one of them following the Rusaian coast of the Black sea, the other going m y  
far north. Particular forms of gg idols," which on the B e n  shore* belong to the clom 
of the Neolithic period and the earliest age'of metrl, oan be hoed by nmm of 
intarmediate typw to the D ~ ~ u b i a n  countriw.and again, through the ramrim in 
Polish caves, to the Neolithio settlemento of the Baltic Amber oout, and even .II 
far north M the interesting mttlement on the shore of M e  Ldoga, to which 
&. Mym haa referred. And on the other hand, the Neolithio remains of Southern 
Ruesia, reoantly described by Dr. Stern, of O J a r ,  have brought out very i n m d n g  
wnnect io~ between the Neolithic eettlementa in that region and thom of the 
Ddnubirm basin, and have shown h t  thew extended through the Bdkan oountria u 
far M ' l ' h e~~ ly .  One important point, M it menu to me, is, whem do yon find tht 
round-headed raoe making ib flrat appearenoe in the Alpine regions? 80 fsr M I 
know, the earliert Neolithic remains on thrt sideare all of the dolichocepbrlic typq 
and in the Bdkan wuntries, at any rate, the round-hded element begiw to appar 
at a period when metal culture ma fairly advmwd. 1 do not deny the podbility 
of the round-headed Alpine rpoe wming from Asia Afinor, but their fLnC sppamnco 
in the Alpine regions-whih hardly goen k 9 k  even to the euliwt Neolithic 
rtrge--cert.inly seem to date from a t i e  when the l p a n  already in d t -  
en= Thb, indeed, in itrelf is no bar to Mr. Mym' theory, becsuw there am ~h 
obvioun facilities of WOOM acrw the Dardanella and the Boephoruq M well M by 
the bland stepping-rtones of the B g a a  There is, however, a phydologial 
question that baa not been toaohed. 

The theory that h~ been brought forward by Prof. Arthnr Thompaon, .nd 
experimentally illustrated by him, maltem the development of the round-he& type 
dependent on cranial expansion, due either to the muaculu action of the jaw or to 
increw in cerebral volame. Aocording to thu view, it  is quite conoeivahle that there 
may have been centrw of brachicephalic development, radiating from more than 
one point within a dolichocephalio arw, and we need no longer look for distant 
avenues of immigration to explsin the exiatenoe of 8 round-hdcd rroe in a gim - 
region. 

Dr. Ha~noa: I lun very mrry no geographer h~ spoken, aa it M d d p  a 
geological and geographiosl problem that Mr. Mprea has raid.  I t  menu b me 
that the snthropologhb will have to consider very cuefully the data supplied to 
them by gedlogbb and geographers. For a long time I have felt the a d  of 
reoonstructionr of past geographical oonditiona, and when ethnolog~tn have &(IW 

they will probably be able to understand the differentiation snd migmtion of ncsr 
and peoples far better than they could from the material supplied only by their o m  
science. In bmia there seem to be two well-marked group of braohycephh-the 
besrdlesa yellow stool, or Homo mongolinrs,and the bmrded white stack, or Homo 
alp'nun. I hope Mr. Myrea d m  not propose to introduce into litmature, aa he did 
in hie discourse, the term Anatoliin man for the latter group, dnce the older 
name is ruffioiently explioit, and at any time i t  can be divided i n b  vlrietim, such 
M Cevenole, Dinwic, and Aerblian. It h a  long been my view thrt thii nee 
originated somewhere on the weetern plateaus of Ada, and immigrrsb crosssd inb 
Europe, worked their way up the Danube, and entered Frsnoe, perhap by the plu 
of Belfort, in the Neolith~c age. I do not s t  all see how the "diet of masticable 
fruitsn could have materially misted in induoing braohycephdy, u the people 
could not have con~inuounly eaten mft food for a long spaw, of tims ; fruit t ripe 
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for so ehort a period, and there mwt of neosssity have been other kin& of food of 
harder or tougher quality, and why should not them, lrcaording to thlr method 
of explanation, have elongated their heads? Also I do not quite follow the con- 
neotion, indicated on one or two of the lantern elide& between mrtain tmo  and 
reoes of men. I have been greatly interested in thb paper of Mr. Myrea, and it 
appesm to me that his mnin conclmions are likely to stand. 

Mr. AETIIW EVANB: I wan spkiing of the Balkan pa~insnln. The early 
apperrrance of dolichocephaly in the West might pomibly be explained by Thornp 
eon'a theory. My point WM in relation to Mr. Myres' theory of trans-Bgsan 
immigration-namely, that, in that aw, you ought to find thiie Alpine type at a 
very early period in the Balkan regions. Of course, the exploration of the pre- 
historic remains through a large part of that peninsula is still very imperfect. 

Dr. SERUB~ALL congratulated Mr. Myree on a brilliant and intereating inter- 
pretation of the prwntday distribution of the Alpine race8 of mankipd in the 
light of palmogrnphy. The chief diflodty reamed to him to be to prove the 
existence of the broad-headed type at the period nnder oondderation. No rer.uin8 
of the broad-headed type have been found whioh aould be ascribed to an earlier 
period than the Neolithic, and not to the earlier part even, of that cultural stage; 
wheress an enormow period of time muet have elapsed since the vuiow g h i d  
and interglacial epoch& In the earlier of theoe epochs there was, even, no quite 
satisfactory evidence of the very presence of man in the western mtion of the 
Eur-Asian continent, eo that the development of the special features of Homo 
dpinw at this time in an elevated and ieolatd Anatoh could be but an ingenious 
speculation. Another difficulty, on Mr. Myree' hypotheaia, whioh had nit been 
quite cleared up, WM to explain the presence of broad-headed man in the Danbh 
islands, the Canaries, and on the Tunisian want. Lastly, Dr. Shrubdl desired to 
emph.sii the insufficiency of the prenent &to for anything more than an outline 
hypothesis suoh as Mr. Myra had propounded; until mora WM known, any 
such euggertion wan es difficalt to controvert as to formulab, but thit pper  
mrved a moat valuable prvpose in sumwining the preeent knowledge of the 
subject. 

The C ~ ~ I R M A X  : Perhape Mr. Hudhton will my a few word6 now. 
Mr. HUD~STOS: Of come, it in open to any geologist to make any mrt of 

map he likes, and I am bound to my a greet many geologirte make m a p  j u t  in 
order to suit their own pnrticular views. On the whole, I'd rather not attempt to 
criticize anything I MW on the screen ; although thaw p l w  shown by Mr. Mym 
were most beautiful, yet at the same time I fail to see their connection with the 
subject, and that being no, I certainly am not competent to d i w  it. 

Mr. GRAY : For the most part, I should be inclined to agree with Mr. Mym. 
I think in one point, however, he does not take quib the right view : I mean on 
the question of-the influence of environment in  changing the physique of a -. 
I think that anthropologists hitherto have made far too little allowance for the 
compnratively rapid changes that can be made upon the physique of a race by 
chnnge of environment. Quite recently there has been a great d d  of evidence 
mopping up whioh ahows that theee changes may be very rapid indeed. For instmw, 
wme sknlls, measured by Dr. Macdonell, which were found in Whitechapel, and 
pretty certainly data from the time of the plague, belong to a type quite d 8 e m t  
from any found in the British Isles at the present time. They belong to a ~4 

which we can only parallel by going beok to Neolithic times. At the pment &y 
we cannot find in any region of Grest Britain a population corresponding to this 
Whitechapel population of two to three hundred years ago, and the oonolusion that 
appears to be forced upon us is that the great change of environment produced by 

2 ~ 2  
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EaaL I think there is no evidenoe of their coming from Africa. Whethar they 
=me north of the Owpian, or whether they came mnth of the Owpian, I do 
not think I could offer any opinion of the slightest value whatever. I think 
Mr. Myres' paper is a very usefnl one, in that i t  summarizes the fffits and gives 
us a naeful theory upon whioh to work. I believe, with Prof. Haddon and 
Mr. Shrubsall, that the geographers and the geologists should come in and give 
us  more faotu, and then we might take up the line from them. 

The O E A ~ M A X :  If no one elw wishee to any anything, I shdl  in a moment ~k 
Mr. Myres to reply to the various critioiemr brought f o r d .  I a n  only repeat 
my regret, and it is evidently the regret of the committee, that we have not been 
addreared upon the conditions whioh wem to underlie all theee problems-that is 
to my, particularly, the geological and palaogeogmphid condit io~.  The p p e r  
deals no exclusively with palsogeography that one feels that one's own perroad 
knowledge of the geography of some pv te  of this area ir of no value whatever. 
W e  are really raked to oonaider thii p u t  of the world under oonditions totally 
different from those which obtain a t  present. But, so far M I know the geography 
of Asia Minor and of the Balkan Irmds,Mr. Myres her stated the modern conditions 
where he bringe them in, with very great murnay. There are one or two minor 
points in his paper whioh I should like a little more information about. One of 
t h m  is with r e g 4  to a remark he maker a t  the end of the paper about the 
prevalence of the long-headed H i  Mediterraneus in the figern inlands up to 
quite the end of the Bronze Age. He mention8 it M being abaolutsly exoluive. 
Of conm he would ndmit that the data at  our diiposal are very few. There hsr 
been a oertain amount of rnthropometric investigation in Crete, bat 80 far an I 
know not more than about 70 sknlls have been examined, and thow, M i t  happens, 
belong to one period of the Egean civiliaation, and that an early one. We have 
pmctically no information about the latter periodr, and i t  im j u t  in one of those 
that a rather ourioue coatradiotion Mems to be suggated by the type whiih is 
represented upon one of the Knoseian freecoea which Mr. Arthur Evans 5rst 
diecovered, the frww rince known as the "cupbearer," which mminded him 
of the Alhankn type; that is to say, we have a broad-heded type reprmnted. 
That pnwihly may imply the entrance of r new race euch M there is eome other 
evidence to show may have come in about that period. At any rab, i t  mems to 
me to impair the geneml statement which Mr. Myrw h~ made in his prper, that 
the long-headed race prevailed exclusively in the Agean lsnds down to the end of 
tbe Bronze Aga Then again, though perhaps it  mlght take un too far a0eld1 I 
dways feel I want my doubts about eome palmolltb removed; that is to nay, how 
far the presence of man can be wumed simply trom theme so-called stone weapona. 
I noticed, in one sketch-map whioh Mr. Myree put upon the loreen, that he 
indicated these pnlmollthic remains extending in a kind of crelloent round M far as 
Egypt. I believe there is more doubt about Egyptbn palsaoliths than perhaps 
about m y  others. There you have a country where peoulirrly dry condition8 have 
prevailed for many canturiee, conditions in which nand cm exemise its greatest 
power, and these supposed l in t  implements could have been produced by natural 
action, and not human action. However, Mr. Myres did not reat any pert of his 
argument upon the distribution of palseolithic remains. With re@ to what 
Dr. Haddon naid about the introduction of thtl name "Anrtolian man," I would 
join with him in deprecating the bringing in of such a name. I think it  would be 
peculiarly inappropriate, because a Anatolian" ie not only a modern name, but alm 
dencriben purely modern oonditions; that is to my, i t  is applied to the e ~ t e s n  w t  
of a n  area which, according to the theory of Sue- had no distinct existenoe in 
geologid time; therefore we had bettar not have a peouliar type of man introduced 
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or "Amtolian man." I am rather glad to see that those authoritiss who hare 
epoken with peouliar knowledge of craniology all seem to eoho my doubb about 
the physioal factor in craniologid queatione. They all seem to imply that t h m  
is little reason to suppow broad-heads need always have come from a common 
origin, and that they may have developed quite independently. And I muat my 
that I feel a little doubt about the great superiority of this enlarged muth-custern 
Bnlkan area over the Balkan area M it is a t  present, for the development of a 
special type of man, and I feel etill greater doubt about the oonditions of irolatiw 
which Mr. Myres seems to postulate M neceessry for the evolution of a distinct 
type. Then, again, there ia thedifficulty which has been brought forward about the 
presence of mall patahes of broad-headed men a t  a considerable distance from m y  
centre of broad-heads, and cut off from them at  preaent by very considerable 
geographical boundaries. But the time is getting late, and I think then, lrre a 
great many things about which Mr. Myrea hes been naked, and if no one dm 
w i h t o  ray anything I will auk Mr. Myrw to reply. 

Mr. MY BE^ : No one could be more sorry than I am that we have not been lor- 
tunate enough to draw the geographers and the geologiata. I t  is precimly k n r e  it 
saemed to me worth while to do even very imperfectly what Dr. Haddon inaiited on 
the importanoe of-re-conetmct the palmgeography of this region-that I ventured 
to submit this paper to the committee a t  alL One or two pointa of geology have, 
however, been rained. Mr. Shrubsall, in partioular, m i d  p in to  which I ndmit 
were very natural interpretations of the m a p  whioh I put on the wreen. I tatad 

a map labelled "interglncial oonditions" to illustrate alm a point in post-glacial 
times. I ought to have explained--and if I had not been cutting thinge down I 
should have explained-that upheuval a t  one period of comparatively mild climate 
does not, of oonrse, mean that npheaval occurred in a eimilar way a t  the next s o b  
eequent period of mild climate. I ought really to have produced a map which would 
show the retreat of the ice-sheet when i t  WM retreating finally, and not have 
economized by ehowing over again u map which ehowed the retreat of the ice- 
sheet under what seem to be regarded, a t  all eventn by some geographers, M having 
been conditions of upheaval in the north-west. 

There is a further point. If I underetaad the geological evidence, upheaval in 
,the north-weet does not necessarily mean upheaval in the south-emt also. OlDe of 
the thinga, upon whioh apparently geologiolrl epeculators seem to be fairly agreed, 
in that one gete evidence of d i i n t i a l  upheaval. And, in particular, in regard to 
the Ice Age, one of the things that seeme to have happened i n  that the whole of 
the nub-ekoturee of what is now Europe swung to a certain extent upon an n s ~  : 
sometimen that axie is s&ciently central to cause an upheaval of the muthaurt 
when there in a d e p d o n  of the north-went ; eometimee the whole thing moved 
more like the lid of a box, and then you have only differential upheavela On& 
own experiences in the Bgean teach one eufficiently well the extent to which, in 
a small area like that, very marked swinge m a r .  Take the island of Crete. In 
the west, yon have an upheaval of 80 feet nnce clessioal timss, and in the erst you 
have a depreesion of 30 feet. 

In  regard to the queetion of environment and physique, I do not think Mr. 
Gray took account, in his critioism, of quite all the cases that one hm to deal with. 
When you have got ancient and modem stage0 of the population of an area, in mme 
canes you find i t  is perfectly true that an ubnolute change of type h~ taken place 
in time without any obvious change of population, historically reaordd or 
evidenwd by changee of culture and so forth. But i t  wema to me that that is only 
one of three group of men. For instance, in the LEgeen you can h e  definitsly 
the intrurion of fresh people out of an adjacent area, and prri pouru with that a 



THE ACPIXE RACES IN EUROPE-DISCUSSIOS. 559 

gradual change of the skull form. That is to my, it is roughly in 'proportion to 
, the exposure to incursions which the Bgean had undergone, that you find the 

Gtreek physid type altering. There you aeem to have a cam of what one waa 
taught in one's youth was llconoomitant variation." Then take the caee of Sicily 
and Italy; there yon have a population which has undergone all aorta of con- 
ditions; you have p e r i d  of great prosperity, and periodr of starvation; the 
oountry h~ snch an enormous maboard, it ie liable to have all aorta of things 
happen to it. But in spite of that, there is practidly no difference at dl in the 
population of South Italy and Sicily since Neolithic timea onward. Here pou have 
all wrta of conditions apparently changing, and the physical type simply sticking 
where it ww. & that I am not sure that the cam is by any meam made out a t  
preaent for anything like habitual variation of type. No doubt in thi, as in other 
reapecta, wme types of mankind are much more stable than others ; and probably 
where a type h u  been once mixed, a certain swing of the pendulum goes on while 
it adjunta itmlf. 

With r w r d  to the putioular piece of evidence upon which Mr. Iaid most 
strea, one baa to remember modern conditions are modem, m d  it will be a very 
dangerow thing to argue, becaam in the east of London artificial s t m  hm produced 
certain effecta in a couple of centuries, that even in two thousand yeem compra- 
tively mall  resnlta would be effected when you are dealing with mankind in the 
state of nature. That meeta alw a point Dr. Heddon r a i d ,  u to the hanlnwa and 
mftneaa of skulls. I doubt whether Neolithic skulla were much eofter than modern 
skullr; I think they would be harder ; but the period of time is infinitely longer. 

There waa another point with regard to food and tress. I am bound to nay, in 
petming, that the evidence in regard to the animals is to my mind ao very di5cult 
that I left them out. I have been into the cam of animala an far aa I have had the 
opportunity, but the illustrations of "spread " in a particular direction-I confess 
I am looking for I' q r a d  "-the prticular illustrations all happened to come from 
the plent world. Beeidea whioh, the animal ia much more migratory than the 
plant, especially in ~ ~ ~ ~ i a t i o n  with man. Man cm take hir animals with him; 
the plants by no means follow no well; they am, therefore, better tat oases of the 
l i na  of leaet rrebtance, climatic and geographical. I, perhapa, ought to explain 
more clearly then I did before, that the reaeon why I Iaid streen upon the chestnut 
in particnlu ie beciaum it still remains, over the area where it will grow, a very 
considerable article of food, especially among the leaat civilized claam. One mer 
this very markedly in Crete, and all round the fringe of the Bgean ; one sew it 
ogein in north Italy, and pretty well wherever the chwtnut has gone. The cam ol 
the ohestnut is the clearest, but in the case of stonefruit particularly there doen seem 
to have been concomitant intrusion of certein edible fruits along with the amval of 
broad-headed men. Of course, our evidence with regard to that is from the things 
found in settlemenfs. We cannot tell that they had them for food or simply for 
toye, but it looks aa though the way they got at the peroh-stone wrr that they ate 
the perch. 

One point more Mr. Bhmberll mired with regard to the route of influence from 
north-wert into Rueah. One haa to draw distinctione between a route of inter- 
coume and a route of migration, and I am not at premnt mtis6ed that we have any 
evidence of a route of migration--of bodily transference of manme of people-from 
the Bgean north-westward w M to oomplete the oircle, whioh he mentions, of 
broad-hded man. Where one can tnoe broad-headed man in the area betneen 
(rag) the month of the Danube and tho Bgean ~landr ,  he the appearance of 
being intmire and compratively m n t ,  and not eerlier thau Neolithic, at either 
end, so far M one can interpret the evidence at present. 
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I am afraid I did not make myself quite olear about the question of the laog- 
heeded p ople in the Balkans. I had to mention them, and the thing aoald have 
b rrle considerable expansion ; but the di5culty w h i h  Dr. Evans f& and we 
all feel, is this : How k it that you have a well-marked and very penistent patch 
-we do not know that it  is more than a patah-of long-headed people among the 
Bosnian t o m b  a t  a period so very much later than that a t  whioh we have well- 
marked broad-headed people so muoh further west? Either the bod-herded 
people came by way of the north route out of Asia, or they came by wry of the 
south mute. I hope that I have satirdied others h i d e s  myself that the north' 
route was cloned. If they came by the south route, how t i t  that they have left 
this pstoh, or that this patoh of broad-headed peoples in Balkan lands h u  
survived ? My supgeetion for dealing with that difficulty is to  suppore tbat the 
tomb-type is of significance ; and that,, thanks to their tomb-type, one ia jnrti6ed 
provisionally in regarding these Bosnian long-hds  M an intrusion (of a kind 
which baa frequently happened since) of pastoral people out of the steppa into 
the Balkan peninsula who have pushed conriderably far afield into an uu 
where broarl-beaded man did not follow, and where poseibly he never hod bmn. I 
suggest that the resaon is, that (so far as we know) the geology and g e o p p h y  of 
that area are such aa to make i t  neither foreat nor lake-land. 

Dr. Shrubnall's point about the C)uanchee is explained, I think, if one interpret# 
Deniker's 'a Atlantic-Littoral " type as the result of the intrusion of " D i u i o  " bl1 
short-heeded folk among a aaMediterrnnean" population, long-headed and abort. 
Thue interpreted, the distribution of the uAtlantIc-Littod * type r e v d s  i t d f  ar 
a reriel of stapping-stones between the south-western fringe of " Dinuic " nun m d  
the Guanche and other short-heeded outliers in north-west Africa. Thst ia why 
I have included the Atlantic-Littoral " people in my mapanalysis of Deniker's 
conclosions : i t  is the south-weatern counterpart of his " Emtern " rrrcs in central 
Ruesia, and his Ruaeian ptohes of " Cevenolea " are the analogue of the h c h w .  

Dr. Wright's suggestion M to the oomparative study of funeral rites leads b 
very instructive resultr allmdy ; but om, of the pointa still in suepen- is, how far 
funeral rites can be regarded M reelly deep-seated charaoters of human group. 
One can learn to bury one's dead a fresh way ; one cannot learn a frssh shape for 
one'e head. In  the owe of the tlouthern analogaes of the Kurgane, even, I only 
venture to adduce them in thk  argument becaw I think there is d c i a n t  
evidence on the physical side to justify the assumption of early long-headed intru- 
eion southwards from the Kurgar area proper. 

A FIFTH JOURNEY IN PERSIA.* 
By Major P. MOLESWORTH SYKEB, 0.M.O. 

Amm leaving RizBb w e  rose eteadily to t h e  waterehed, which wee 
almost  level for about  2 milee. We then  desoended olose under  a red 
e n d  yellow hill, where t h e  steep ravine woe almost too muoh f o r  the 
labouring team; b u t  at lant that obstaole too was lef t  behind, and, 
finally, af ter  e maroh of 37 miles, 84ghand wee reaohed. Late at night 

Read at the Royal Gcogrnphionl Society, Juno 18, 1906. Map, p. 429. Continned 
from p. 453. 
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one or two beggars who hed not been worth " truesing " arrived, from 
whom we learned the fate of our fellow-travellers, and were amused to 
hear that we had been aumed freely by the bandita for interfering with 
the exemiee of their profelleion on the advanced wave14 whioh we had, 
quite unwittingly, proteoted by our preeenoe. 

The amx of thia eedion of the journey was a 33-mile water- 
less etage from Bobeti-Kbiin to Chaehma-i-ShutarBn, with a belt of 
mndhills whioh commenced a t  tho twenty-aeoond mile. To give our 
horees every ohance, wakr and forage were lefteby the advanoed oamp 
a t  the waterleea oarevanserai of Robtitpi-Sirka, eituatd olose to two red- 
brick obelieke, mid--and probably with truth-to date from Safavi 
times. There, after five boars' reet, the oerriage, drawn by four horses 
abreest, etarted to aroee the dreaded sandhille, whiah rise to a con- 
siderable height and form a fitting boundary between the deaerte of 
Yezd and Tabes. Thanke to the preoautiona taken, and to the faot that 
the aarriage wee almost empty, the horses were just able to master the 
steep gradients, and at  sunset, wearily enough but without a break- 
down, the whole party had reeahed aamp, aooompanied by two 
traveller8 whom we had reeaued, inartimlate from thirst, in the middle 
of these shifting sands, whioh during a gale muat indeed be dangerow. 
Beyond Robat-i-KbBn, the oaniage, us apart from the horaea, underwent 
its moat severe trial. The route wae quite impreoticable, aa being too 
narrow for wheele, and the river-bed oonstitated the only poesible 
route; but thia in parta waa eo narrow, owing to the huge bouldera, 
tbat i t  ie marvelloue how the oarriage w e d .  In plaoee rushes were 
made, in whioh we all aided ; but elsewhere the horeer were driven up 
until the wheel8 touahed the obetaoles, when judiaioua slewing round of 
the baok portion of the oarriage had the desired effeot. Throughout 
one admired the resonroe shown by the omohman, who waa an Azer- 
baijhn Turk, and differed as muoh from the voluble Pereian ma an 
Engliehman doee from an inhabitant of Tareecon. 

Eleven stagee, or 220 miles, were a t  last eooompliehed, and our 
intereat woe exoited to the full when we looked down upon Tabaa, one 
of the moat remote towns of Ir4n. To appreoiate the oaeie, i t  ehould be 
appronobed, aa on this oooaaion, after many daye of wearieome and 
monotonoue travel aoroes the Lut, during whioh no greenery had been 
seen, and the daily provision of water and forage had ever been the pre- 
vailing question. The enrroundinga of the town, too, are arid, the 
temble deeert utretohing to the south for hundred6 of miles, ita white 
glistening eurfaoe being broken in the far distance by the Naiband range, 
which I had explored twelve yeare previouely. With our eyee filled 
to repletion with this blighting, palsying waete, the eight of T a h e  wae 
indeed refremhing, and when, ekirting the town wall, we drove for more 
than a mile up an avenue bordered on both sides by mulberries, elme, 
willows, and palme, we revelled in thia wealth of freeh greenery, whioh 
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wee aooentuated by the murmur of running water and the emell of 
beans in flower, mrely one of the moat delightful of odoura. , 

Tabas, known as "the Gate of KhorasBn," wan termed T a k t  
Tamr, or "Tabae of the Date Palm," by the Arab geographers, to 
distinguish i t  from Taban-al-Unnab, or "Tabse of the Jujube Tree," 
whioh I deearibed in a farmer journey as being situated some three 
etagee to the eeet of Bi rjand, and whioh b now known aa Tabae Sunni- 
khhna. The date of its foundation is unknown, but i t  is oonneoted by 
plawnamee with Parthian timee. This dynaety ie termed BBhLIni 
by the Peraiane, a word repweented by the olrreeioel Ilreactm, whioh 
wee the title of the royal family. I may inoidentally remark that the 
Chineae envoys of the seoond oentury &a, who were the find to opem 
up oommunioations between the Far and Middle East, refer to the 
King of An-Sih, whioh faot is of oonmderable intenret.t I n  the T a b  
diatriot is Deh Aehk, and also Darra AehkBn, whioh namee comborate 
the above theory. Tabas wse oonquered by the Caliph Oeman, as were 
also' KBin and Kuhi~tBn, in A.H. 31 (651). Later on it beoame a 
oentre of the famous Imail i  seot, whose extraordinary teneta are n+ 
sponsible for the word assamin," and for the true story of the " Old 
Man of the Mountains." Maroo Polo did not, I think, visit Tabar; 
but I have recently dealt with this queation in the Qeographical Joyrnol.~ 
Here i t  mf3oee to state that the great traveller desoribee his mute aa 
far aa KubanBn, some five stages to the north of KermBn. Thenoe 
I originally thought that he oroesed the Lut to Tabas, but my inquiries 
have tended to prove that Ser Maroo, in all probability, travelled oiti 
Naiband to Tun by a route whioh keeps to the eaet of Tabm. T a 4  
in the eleventh mntnry, beoame known as T a b  Qilaki, after a ohief 
who oonquered it, whereaa Tabes to the eeet of Birjand was termed 
Tabaa MaainSn. But I muet not allow mywlf to be led away into 
an historid dissertation, and will pass on to the eighteenth oentnry 
A.D., when Niidir ShBh, in return for eervioes rendered when laat in 
the Lut, conferred the diatriot on Ali MorBd Kb&n, an Arab of the 
Zangui tribe, whioh is oonneoted with the Khudi  tribe, to whioh the 
emirs of Khin belong. The aame family still govern8 the dietriot, 
although their position is far different frdm that held by them after 
Niidir SbBh's death, when the ruling ohief made a bid for the throne of 
Peraia. 

Before deeoribing the little town, I propose to make a ehort referenos 
to the distriot. Tabas and Tun, the division to the emt, together witb 
Gunabed to the north-east, unite to form the governorship, T.hr 
being the poorest of the three divisions, the latter two of whioh I ban, 

* Vide Geographical Journal for February, 1902. 
. t Vide Chineao Knowledge of Early Pernia,' by E. H. Parkor. A&& Quarw, 

Jonnnry, 1903. 
$ Vide ato!lrapiianl Journal, vol. 88 (1905), p. 402. 
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previously deadbed. Situated on the edge of the Lut, and growing 
but sosnty orop, whioh do not provide more than eix months' food for 
ite population, T a b  depende mainly on ite date pa lm and orange 
groves, the prodnoe of whioh ie highly prized in upland Khoreshn. Ae 
is general in Peraia, the population ie divided into dwellere in villages 
and nomads. The latter are all of Arab extraotion, and poseeee enormoue 
floob of sheep and oamels." The town of Tabae, which is situated at  
en altitude of about 2000 feet, is walled, and oontaina various bezaare. 
But the ohief, if not the only, object of interent is a fine oolnmn which 
riaee to a height of some 200 feet, and is known ae the MinBr Kabfr, or 
the " Great Minaret." I t  is constrnded of brick set in various patterns, 

and haa two bands of a Iiafiu inscription running round i t :  apparently 
it datee from Seljuk timee. The origin of these oolumns baa been much 
discneeed by travellers in Persia, but as they all poseeee a staircaae, 
it is, I think, extremely probable that they served as watch-towem 
primarily, end also ae beaoona. In  the wide plaine of Persia, where 
aurprieea were the one thing to be eepeoially guarded against, the 
utility of the watoh-towers is evident. Modem Tebae, owing to the 
cessation of the Turkoman and Baluoh forays, hsa partly deserted 
the oramped bazaarr and epread east on both aidee of the avenue 

The nomade are: ChubcUri, 200 families; Khanjari, 250 familiee ; Arab, 200 
families. In the winter they gram near Tabaa, and in the salt oountry to the north. 
In the mmmer they mow to the hills in the Tun and Qunabad dietride. 



664 A FIFTH JOURNEY IN PERSIA. 

referred to above, where the population, estimated a t  8000, OOOU@H 

gardene. Two milee to the west ia the shrine of Munab ibn Jafar, who 
ie looally known aa f i W a  SultBn Humin. Thie was, I believe, th 
eite of a atill more anoient Tebae, i t  being oomparatively euy to 
ohange the poeition of a town eiluated in a plain whioh ia served by 
irrigation atreame. The dome of thie ehrine is aaid to have been Kil t  
by Mir Ali Shir KhBn, Sheibhni in r.a. 960. To oonolnde thin brief 
eketoh, Tun and Tab- are regarded as the least deleatable of the 
dietrioto of Khomtn, and "Go to Tun end T a b "  is by no meam 
e polite remark. 

The evening of our arrival I wee welcomed by the ImBd-ul-Mulk, 
who ie not only a lineal desoendant of the old ohiefe of T a b  but, on 
the distaff aide, oan boaat that the blood of Nddir ShBh rune in his 
veine. He gave me a good deal of information about hie dietriot, and 
I alao heard that when bin father died, aome wonderful old jewellev- 
the loot of Delhi-had disappeared. One of these pieoee, my informant 
stated, wae en ornament with four enormone diamondr, on whioh were 
inoribed the namee of Akbar the Great and hie three enooeesom. 
Tabas etrnok me M very muoh out of the world : but there in now a 
weekly poet with Xeahed, and I am agitating for it to be continued 
to Yed, M in Eaetern and Central Peraia there ie no south-tenorth 
poetal aervioe, eo deadly a barrier is the Lut. 

We had now ammpliehed abont two-thirde of our long journey, 
and aa we were not only marohing north-ant, but aleo were appnrah- 
ing diatriota lean low-lying than T a h ,  we etarted, after two daye' reat, 
with the feeling that the worst had been left behind. We oroseed the 
low range bounding the plain of Tabaa to the north, and deeoended 
into a dietriot of great Kauir, by the side of whioh the Tabae nomade 
were grazing flookn of sheep mnoh larger than any we had eeen in 
South-east Peraie. Indeed, everything was by oomparison p e m  and 
fertile, although only praatieed eyee would perhape have notioed the 
greet digerenoe. At Yunai we joined the direot KermBn-Meshed 
route. Lying in the midet of a level salt plain and on the banke of 
a ealt k61, or river, thie village ie one of the moet depreseing plwes in 
Persia; i t  is referred to by Sir F. Goldemid' in oonneotion with a 
legend that the prophet Jonah wee thrown up at  thie epot, end took 
refuge under a gourd. A few etagee later we traversed the lest of the 
ealt plaine and reaohed the fertile dietriot of Mahaval8t, whioh in 
the oentre of a thriving silk industry, and ie famone for ita melona 
I t  liea on the ekirt of the high oentral range of Khonre4u, and from it 
M far ee Turbat-i-Heideri, whioh wee reached on May 3, there wao 8 

ateady rise throughout. The dietriot of Tugbat-i-Heideri waa originally 
known M ZBva, of whioh the ohief town was termed Biehak. Today 

-- 

* V i d s  ' Esstern Peaia,' p. 250. 
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Zdva ie the name of a lonriehing village one etege to the eaet of the 
town of Ihrbat-i-Heideri, but has o e d  to give ib name to thedietriot. 
Rukhb, by whioh name the northern portion of the dietriot wee known 
in mediaival times, ie also no longer ueed. The nomenolature of the 
oapital town of the dietriot ia derived from Heider, who wan the founder 
of the eeat bearing hie name. This holy personage, in the seventh (thir- 
teenth) oentury, beoame famous for hie endurenoe, inasmnoh ee during 
the enmmer he walked about in fire and dreeeed in felt, whereaa in mid- 
winter he lived in the snow. Heider, who ie generally better known by 
the title of Kutb-u-Din, or Pole of the Religion," ie buried in a dome 
built over hie turbd, or tomb, and this is the origin of the name. Leee 
than a oentury ago, Ishak Khdn, a Kutii ohief, seized the dietriot, and for 
m y  yeere the town wee termed Turbat-i-Ie6-Khan. Today, however, 
the original name ia  almost entirely ueed, and Iehak ie forgotten. At 
Turbet-i-Heideri I joined the route followed by me in 1893. At that 
date I put up a t  a aaravanaerai, but on the present oooeeion we were 
weloomed to a comfortable consulate, and thoroughly enjoyed the 
hospitality of Captain J. Watson. The little town baa grown ocm- 
dderably of late yeare. It poeeeesee remarkable nodality, ee r d e  
from Meshed, Hertit, Seiathn, Kermbn, Yezd, and !Curahis all unite in 
the little walled bezaar, whioh in estimated to poaseee 8000 inhabitants, 
and is the centre of the silk and Baluoh * oarpet trade. To reenme, 
the h t  section of rather lese than 90 miles brought ns to Meahed of 
the golden dome, where our maroh of over 700 milee, soaompliehed a t  
a rate slightly exoeeding 164 milee per diem, waa brought to a auaoess- 
ful termination. 

For eome months after reaahing Meshed the prese of offioial work 
prevented me from examining the earrounding oountry; but late in 
the summer 'I made a flying trip to the dietriot of Kuhpaia to the weet, 
aorow whioh rune the direot route to Nishapnr. This dietriot is 
extremely historioal, and among other olaime to interest ie the faot 
that in i t  is eituated one of the original fire temples founded by 
Zoroeeter, whioh has never been identified. Of thie, one of the mast 
important eitee in Khoreehn, I have some informetion, and I hope, 
during the oouree of the next few yeare, to prove my information 
oorreot, bat on the present ooaaeiou there wes not suffioient time a t  my 
diepoeel. To reenme, in the firet place we drove to Gulist&n, at  the 
entranoe of the Niebapar range. This village ie composed of honsee 
running to three atoreye, with windowe out in the main wall, end 

There are 1700 familiee of Baluohie in the Tnrbat-i-Heideri dietriot. So far ss 
they themnelvee can tell, they have wme north from the wn5nee of Baluohintin during 
the lest wntury. 
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preeenta a moat ourioua and piotureeque aapeot. Below runo a river, 
acmes whioh ia oonstnroted one of the very fine old dams which 
abound in Khoradn. The legend raw that ita builder buried enough 
gold in its foundations to reoonetrnct the entire work ahould a flood 
sweep i t  away. Paesing Gluliethn, we continued our journey up the 
valley to Turgabeh, a oorruption of 'I'uruk Oba, or "the Settlement 
of the Turks," where we found our horses awaiting our arrival. 
Thence the river-bed was struck, and our senme were oharmed by a 
valley with gladeti, trees, and greenery, the like of whioh I have never 
seen on the Ir4n plateau ; and yet all WM northern 'in charaoter, from 
the elder b u d  to the poplar, and from the sweet-savoured thyme to 
the wild m e .  In short, one felt in sarronndinga such aa would befit 
the " Midanmmer Night's Dream." Six miles above Turgabeh is the 
large village of JBghark,. whioh is a typioal hill village. Lining 
both aides of the preoipitons valley, the h o w ,  oonatmoted of the 
rounded etones from the river-bed, riee to a oonmderable height, and 
are remarkable for their overhanging eavee, whioh are oarved and 
painted, and for their rough windows of wooden latticawork. The lower 1 
storey oontained the farmyard, and the dwelling-moms were pemhed 
above. Trees were everywhere, end often formed part of the wall, .ad 
might even be seen growing up through a roof. The aetting of theee 
trnly oharming villages ie enhanoed by little oaaoadem, which tumble 
down the mountain-side and d to the volume of the murmuring 
brook But yet the name of JBghark ie ominom, and signilea " the 
Plaoe of Drowning," and every now and then a storm in the hills 
produoes a flood with euoh disastrous rapidity that on one ooossion 
an entire regiment wee drowned in the narrow gorge. Jhghark, too, 
pc~sessee a curious legend, in whioh referenoe is made to a ehip floating 
on ite waters. Theae legends are also crystullieed in plaoe-names, such 
aa Langar,t signifying an anohorage, and Yunei, which oommem* 
rates the prophet Jonah, and one is tempted to believe that they 
are the eoho of a far-off rumour of the days when there was an in- 
land sea in Persia Paasing through the busy bazaar, and then the 
tea-shops, consieting of fantaatioally shaped platforms built on piles 
over the etream, the aeoent beoame steeper, the atmosphere grew 
fresher, and the valley narrower, until our guide led us by a tortuous 
track up through delightful orohards to a epur where the greenery 
euddenly terminates and gives plaoe to the naked hillaide oovered with 
elate d8bri6. Below this a little side valley ran up to a stream, and 
so much impreeaed wes I with ita charm and remotenema that I deaided 
to oonvert i t  into a hill station for Meshed ; and, indeed, no more 
ideal spot ia oonceivable, as a oottage perched on this epur overloob 
a bend of the valley whioh forms a sea of greenery, and yet is mid 

* Vide Yate'r a Khoraaan and Sieten,' pp. 848 d q. 
t Laugcu t r i tuted one rtege to tho north-wert of Turht-i-SkeWJlm. 
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above the nnwholeeome damp of the valley, and far from the etill more 
baneful moeqnita We   pent the night in the ohampagne air of the 
hillside, and early dawn saw ue on the road bound for the Dar Rud pass. 
We croeeed and r e a d  the brook repeatedly and, aa we aeoended, the 
aides of the valley beoame preoipitoue, and the denae growth of plane 
end poplar waa e n d e d  by aoanty willows. Theee too in time 
oeased, and we thenceforward rode up a stony, forbidding valley to a 
point where the valley bifurcatee at  a small stone oaravaneerai. The 
olimb up the paee was long, but eaey, and some four houre after 
leaving atamp, we reaohed the eummit at  an altitude of 9400 feet, or 
4000 feet above our camp, and more than 6000 feet above Yeshed. 
To the south the range was narqower, probably owing to the faot that 

KAVIR, OR 8AI.T QBOUhP IN THE LUT. 

the mow melts m n e r  on the southern slope and outs a deeper ohannel, 
whereas on the northern slope the enow lingere lato into the year. We 
were looking on to the plain of famous Nishapur, but a haze brooded 
over everything, and nothing waa visible in that direotion Looking 
baok in the teeth of a farious gale, and following down the wide fertile 
valley of the Kaahaf Rud,* the dark green of the gardens surrounding 
Meshed wee easily discernible. But the golden dome remained invisible, 
until, gazing intently, a fitful flaah aa if of summer lightning fliokered 
and again vaniehed, and it was thua that the glory of the Persian 
religioue world waa revealed to us from afar. The eummit of the 
range coneieted of rolling downs, with a few elevated mountaine. 

* W a f  dgni808 " 8 brto'b3" 
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One of these to the north-weat is termed the Luk Tama, or the 
Feerful Camel." Behind i t  ww PiahBna Fil, or " the Elephant's Fore 
head." The return down the valley to our a m p  and thenoe baok 
to our home on the following day woe speedily eoaomplished, and 
we agreed that Meahed oompared more than favourably with Kerm6n 
in regard to i b  summer retreats, whioh are within an essy ride of the 
oity, and would be an aoquieition to any oapit.81 in the world. 

In  the autumn of 1906, the British minister, Sir Arthur Hudinge, 
traversed K h o r d n  on hirr way to England via Tmne k p i a  and, after 
the attraotionr of Meahed heel been exhaaated, i t  WM arranged that 
a vieit ahould be paid to the moet hmoaa fort of Central Asia, whioh in 
known aa Kalht-i-Nbdiri. Leaving the oepital of Khoradn early in 
September, we mamhed due north to Rizvhn, situated on the skirts of 
the northern mountain barrier of IrBn, whioh haa already been referred 
to in thie paper. The wtual range is entered by a rooky gorge, which 
forms a fitting portal to rook scenery of stern and aweeome grandeur 
certainly u n a u r p d  in any pert of Persia I have vinited. The 
trwk ran up the river-bed, whioh waa subeequently quitted, end ram 
aorm some low hill8 to the upland village of Kardeh. From this 
village we started off betimea, eeaorted by eome horaemen who belonged 
to the Chulhi, a Turkiah tribe, eettled in these parts by Tamerlana 
They apparently talked Turkish among themselven, but understood 
Pereien. Their dress olosely resembled that of the Turkomau, exoept 
that their sheepskin bonnet wee out lower. They straok ue aa fine, 
hardy men of a manlier type than the Persians. The whole dietriot is 
oalled Chultii Khhna, the Kara Dagh oonstituting ita northern boundary. 
Nine milee above Kardeh we halted to photograph and examine an 
insoription whioh the late Mr. Ney Eli- had had oopied. I t  ie situated 
on the left bank of and well above the river, and oorreists of ten liner, 
whioh meamre 6 feet 6 inohen by 3 feet 2 inches. The imoriytian, 
whioh is beautifidly inoieed and quite legible, is to the effeot that in 
A.a. 916 Abul Fath Mohamed Sheibtini defeeted a Persian foroe in 
thie neighburhood.* Several photographrr were taken, most of whioh 
were euooessful, and we oontinued the asoent paat a oompletely round 
white oliff. I t  is known ae Panj Mane, or the Five Stonea," f and in 
oonnected with a far-fetohed story of a coortier who apparently o f f d  
to put the weight with it. Eighteen miles from Iiardeh we q u i t -  
the main valley and sorambled up the very steep and boulder-atrewn 
narrow gorge known as the Zo-Pir-i-Zan, or "Valley of the Old 
Woman." However, the gorge in question waa not ao bod aa the one 

Mohamed SheiWni war almont the last warrior of the home of Chengir, m d  the 
founder of the BhciMni dynurty and of the Uzbeg kingdom, whioh 1 d  until Khirr, 
Khokand, and BokhBre fell before the onslaught of R u ~ i a  rome thirty-five p e n  aga 

t A mun is of variour weights. but the Tabris man, whioh ir moot genemlly 4, 
wuighr about 6) lbr. 
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bearing a similar name in South Persie, end, above it, we emerged on to 
rolling hilb, traversing one of the two great parallel epura into whioh 
the H e d r  h j i d  range divide& the mond  being known aa the Kara 
Dagh, or Bleok Yountain." The deeoent aoroes this aeoond range wcre 
extremely trying, and its name of Diwa Bofni, or I' the Clamel's Neok," + 

stmok w aa moat appropriate. At  l ~ t  we reaohed Vbrdeh, only to find 
that the sdvenoed oamp wae atill trying to find a way round. However, 
we ultimately obtained all that wee neoeaaary, and settled down for the 
night, after eooompliehing a partioularly trying m a d .  The following 
day we oroewd yet another range, end deeoended a valley with superb 
rook Meneq, great ribs of elate riaing preoipitoualy from the sullen 
gorge. A good photo of the rooks in the Darband-i-Qaur, or the Forti- 
fied Gate of the Infidel," M i t  ia termed, wee mured, and the journey 
wee mumed down the valley, whioh gradually opened out, but in front 
all further progrew appeared to be barred by mile upon mile of 
eheer precipioe. Thin ie the southern wall of the Titenio fort of 
Eat-i-Nbdiri, whioh runs in an almost unbroken line M far aa the 
eye oan r e d .  Before the visit of Sir Arthur Hardinge to Khor~hn ,  
the Governor Qeneral had promised to arrange for my entry into 
this somewhat jealously guarded etronghold, in whioh no previow 
ooneul genere1 had been permitted to eet foot, although Sir Charles 
MwGregor and Oolonel A. 0. Yate were admitted to i t  thirty and 
twenty yeara ego, end there ia no reason for debarring a sight of its 
wondera to trevellera. At  the aame time, on nearing the historioal 
forfiram, I felt oonsiderable anxiety aa to whether the governor would 
obey the haf-u-Doh'a'r ordera, M he is appointed direot from Tebrh,  
and ia t h w  more or lese independent of the Governor General of 
KhoraaBn. It waa, oonmquently, with muoh relief that I sighted a 
reoeption party headed by the governor's eon, under whoee guidanoe 
the minister was eecorted to the ArgawBn Shah Lrband, outside whioh 
our oamp wan pitahod. 

I now p r o p  to give a brief desoription of the famous fortreas whioh 
we were to enter on the morrow. Ita shape exaotly reeembles the 
profile of a wild boer, ite general direotion running weet-north-west. 
The  routhern wall, elready referred to, ie the moat uniform in appear- 
enoe, end some 15 milee in length. It ie broken a t  the Darband-i- 
A r g a d n  Shhh, whioh repreeenta the boar's mouth, and again, at  the 
aouth-mat extremity, there ie a aeaond entranoe known M the Knahtani 
darband. This latter ie situated on a long narrow epur in whioh the 
fortrean terminates to the eouth-ea~t, thue oontinoing the extraordinary 
reoemblance referred to above. Th'e whole of thie atupendous wall 
r i w  almoat bee r  to en altitude of eome 1500 feet. Of this perhape 
onehalf or twethirda of the dietanoe ia olimbable, but the oreet ie 

The namea in this dietriot are moatly Turkiah. 
No. VJ.-D~EMBER, 1906.1 2 Q 
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oomposed of a blaok rook, poeeibly besalt, resembling in ehape a wedge, 
whioh i8.m narrow on ita inaooeaaible summit that i t  would be almost 
impoeeible to walk along it. Continuing in a weat-north-wenterly 
direotion from the darband of Argawiin Shah, La the snout" of the fort- 
is most oleerly defined, and the bnsr'e &' eye " is the Debohi entmno1) on 
the north. Thie side riaes a t  leest 2000 feet above the valley, but it 
strnok me aa lean ioaooegeibla At the aame time, i t  is only f?air to 
mention that I inepeded i t  from the m ~ t  only. The boar'e " beak " 
ie broken by the Deh Nafte duband, and through i t  the river, whiah 
enter8 KalBt-i-Nbdiri by the Argawain Shah dariand, flows down to 
water the fertile -is of Doahakh, the anoient Abivard. It ir known 
aa the Kafta river. 

On the wt side there is the flfth darband of Chnbbaet, and, M etatad 
above, the fortress terminatee in a narrow epur to the eaat. So rnnoh 
for the oimumferenoe, whioh ia perhap 60 milea in perimeter. I n o r  
turn to the interior. The life of Kd4t aentwe in the nvrow d l q ,  
rome 12 milea in length, whioh rune approximately from wmt to eut 
between the Argawdrn Shah and Nafta d a r b a d  Almost throughout 
there is a narrow strip of oultivation whioh eupporte perhapa one 
thouaand inhabitanta. Eleewhere, there are three or four amall oill.gss 
dependent on rain mope, the inhabitauta of whioh bring the total up  to 
two thoaeand. What prtioularly etmok me was the hilly nature of 
the interior. Eills are evcrywhere, ohief among them being the Enh- 
i-=be-Kumeili, whioh rises to over 6000 feet, and more or lea fill8 up 
the south-eeet oorner. Elsewhere, too, onae the narrow valley in left, the 
rough traok winds aoroas a maze of low hille, EO muoh ao that i n t a d  
oommunioatione are extraordinarily di8oalt. The altitude of the d n  
valley ie about 8000 feet, and, partly owing to ita shut-in oondition, it 
in extremely hot in Bummer. The main water-wpply in drawn tiom 
the river, but there are a few emall springe of good water. The olimate 
ie unhealthy, and the monquito 00 aotive that every one eleepa under 
ourfains, the only oorner of Pereia where I have noted thie mtom. 

The history of KalBt, whioh I have oolleoted from varions Persian 
ohroniolee, is, aa might be expeoted, of oonaiderable inter& In Fir- 
dsuei'e great epio, known es the " Sh4h NNBma," the dietriot is referred 
to as Kaliit and Charam, the latter being the name of an important 
village, etill exieting Bome 6 milee to the weat of KalNBt. In it a 
grim tragedy waa enacted on the oooaeion of the invaaion of Tlven 
or Central Asia by the foroee of Kei Khuern, a semi-historical monamh 
of Persia. I t  wee inhabited by hie half-brother Farad, who wan indo- 
pendent, and the Shah enjoined upon Tne, hie commander-in-chief, the 
lleoeesity of avoiding the district. However, i t  We8 found that the 
alternative route8 led through deserts, and the Penshi army perf- 
entered the gorgee to the eouth of Kdiit. Fmd, hearing of the 
approaoh of a mighty host, took up hie position on a lofty omg and 
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watahed the army deflle below him. He was aoooeted by the hero 
Behrtim, who, on being ehown the mole on Famd'a am, whioh pmved 
him to be of Keibian stock, reported to Tus that i t  wea the Shah's 
brother. Tua, however, oheriohed sinister design% and, wiebing to eaok 
Charam, retnsed to aoknowledge the identity of Farnd, who was 
attaoked. After #laying various Persian champions in Homerio style, 
the hero retreated to the fort, whence he shortly afterwards sallied 
forth and gave battle until the whole of his force wee exterminated and 

I:. . Yh' 
. t ' b "  Y" '! )! 3;;; 

\ ;  -. 4 'i 

he himeelf wae mortally wounded. Returning to hie faatnee8 with 
ditllonlty, he wee reoeived by hia mother, who fired the treasury and 
hamstrung the horeee. The women oommitted auioide by throwing 
themselves from the top of the fortreee, and finally Farud and hie 
mother killed themeelvee. Tne burst in the gate, to find nothing living 
inaide, but merely a maas of aaha on whioh to aatiata hie thiret for 
plunder. From the above it does not appear that KalBt wae renowned 
for its natural strength in the tenth century of our em, when EFirdsnsi 

a Q a 
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lived, but in A.H. 882 (1283) Arghun, termed Argamdn by the Pmirrns, 
took refuge in the faetneee after mffering defeat a t  the hen& of hie 
unole, Sulthn A h d .  , He wae besieged, but without wooem, and, using 
the impregnability of Kal4t as a lever, he opened negotiatione with 
the nobles of Tabriz, and hally won the throne of Pereia. Thie wn- 
etitutae the first historial siege of Kal4t. 

But it was not until blooddrinking Tamerlane strode wrow the 
stage of bgia that KdBt won ite imperishable fame and the title of 
the greatest faetneee of the Middle Eaet. The "Lord of the Con- 
janoture of the Planets," ae he is termed, found Kaldt in the poseemion 
of a oertain Ali Beg, and attempted its oapture by surprise, but in 
this he failed, although he seized many flooka of oamels and h p .  He 
t.hen formally inve~~ted what in now known as the Nafta &&and in 
person, his amira attacking the other entranoas. &me lhhlmh4n.i 
hillmen dimovered a traok, up whioh they olimbed the ol*, and matten 
looked blaok for the defenders; but Ali Beg p r o p o d  a meeting to 
arrange the terms of surrender, and took advantage of its being granted 
to break down this track. F o u r h n  general aaeaulte were then 
delivered, but were repulsed without diffioulty, and the world oonqueror 
wee foroed to retire defeated. Two yeam later, Arnir Sheikh Ali, a 
nephew of Tamerlane, eeoaladed the natural barriers, but, onoe there, 
found himself aught ,  and when his arrows were expended WM forced 
to surrender. Shortly afterwards plague broke out, and wrought such 
havoo among the defenders, that Ali Beg surrendered and wan put to 
death. 

Kaldt apparently do- not again figure large in the hietory of 
K h o r d n  until the star of Nddir Shhh, the last great Peraian oonqueror, 
rose on the murky horizon, and in a few years restored to Peraia 
her dignity and prestige, whioh the Afghan invasion had for a time 
shattered. NBdir Sbdh wae a glorified robber who waa born in the 
neighbouring dietriot of Dana Qaz, and throdghout his oareer cherished 
a strong affeotion for the fortreas whioh was thenceforward to be known 
by his name. After his glorious triumph in Afghanishin, in Indi 
in Bokhara, and in Khiva, the dread Afehhr repaired to KaUt in 
A.n. 1740, and began its fortifiation by building the works whioh 
we aew. He oherished a dream that one day he would retire to spend 
his olosing yeam in this safe retreat, and i t  w a ~  here that he stored 
the untold millions of India, with the famoua diamond, the Darki- 
Nur, or "Sea of Light!' His family, too, wae sent to live in the 
aame fastness. Fate, however, never permitted the realization of these 
idle dreams, and NBdir Shdh was aeseseinated in A.D. 1747, and fell, 
ouraed for his orueltiee by the whole nation. A nephew, Ali Knli 
Khh, wae eleoted his suooessor, and his firat act was to eend a band 
of BakhtiBri horaemen to extirpate the tyrant's brood and seirre the 
treasure a t  Kaldt The oarelesenees of the garrison, a member of whiah 
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had negleo& to pull up the ladder, by whioh meane alone there wae 
oommunioation with the outer world, made everything easy, and in a 
few hours every male deecendant of the oonqueror of India was put to 
the eword, and the treaeury wes looted. One scion of the honae, Shhh 
Rukb, a grandeon of NBdir SbSh and a mere boy, was alone spared, in 
oase the noblea ola~noured for a member of the royal born, 4 with 
this grim tragedy the desoription of Kalht-i-NBdiri may fitly bo brought 
to a close, just es grim tragedy ushered i t  on to the stage of history. 

I now return to our journey. We quitted oamp a t  dawn on the 
following morning, and were soon riding between two preoipitone olSs, 

*I a r.. 

IlWERXOB O F  d~-I-I-HI(DIBI, 8EOWING BIDE OF NATURAL WALL. 

whioh frowned down upon the sunlees ehingle of the river bed. The 
Hebrew writer's "Who will lead me into the strong oity? and who 
will bring me into Edom?" oame into my mind as we entered the fort, 
and I reoollected that Edom, like Kalht-i-NBdiri, waa a natural fastness 
of extraordinary strength. The aotual darband had been reoently injured 
by a flood, and is by no means strong, but a t  every turn towers or forts 
supplemented the haud of nature, the whole oonstituting an impreg- 
nable poeition if held by a resolute force. The darband is named after 
ArgawSn ShBh, who wee referred to above. I t  is of more than usual 
interest to r e d l  that it wea thie monaroh who deapatohed an embeeay 
to China, to the oourt of Kublei KaSn, and waa thus instrumental 
iu proonring the return of Maroo Polo to Europe, aa he alone W- 
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aoquainted with the am route from ahina to Persia, and ww h 
deemed auffioiently trartworthy to take oharge of the ledy KO-, 
who, eooording to the illnatrioun Venetian, WM "moult bele dame et 
avenant." Arghun ShBh, furthermore, sent embaseitxi to the pope a d  
to the kings of Eranoe and England. In  return, Edward L, in 1290 LD., 
aooredited Geoffrey de Langley to visit the Moghul, with a gift of 
" eome %erfaloone and other jewela of our land." We p a e d  the ruined 
darbad, and, a short dietmnoe beyond it, etopped to examine an inwription, 
whioh is out in the oliff and beautifully inoiaed. As may be imagined, 
thia record wee of great intereat, and, after failing in the iimt attempt, I 
have seonred an exoellent photograph of it. The insoription ia partly 
in Persian and partly in Turkish, and is not oompleted. However, the 
name of NBdir appears on it, and this alone, apart from the ohmtoter 
and deooration, proves that i t  is ohiselled in the honour of the great 
Afahhr, and is not oonneoted, an previoun travellers have reported from 
hearmy, with Arghnn. Unfortunately, one seotion of the ineoription 
baa been worn away by the aotion of water; bat I have h o p  of 
recovering the defaoed lines, as there i~ an old gentleman of ninety, a 
reaident of Kakha, who is said to polurea a oopy of it. So far M i t  in 
decipherable, the insoription oonsista of praise of Qod and Mohamed, 
with a referenoe to Nbdir LJhBh. To reenme, we emerged from the 
gorge at  the village of ArgawBn Shah, whioh ia inhabited by Jaleiir 
and Geraahlu Turks, and thenoeforward there was a continuous strip 
of onltivation, with numerous gardens. After passing a ruined ioe 
house, whenoe a traok leads to the Dehohi darband, we skirted a hamlet, 
termed Khw4riem Yahda ,  whioh ie peopled by a few farniliea from 
Ehwhrizm, or Khiva, planted by NBdir ShBh, who, like the r n o n d u  
of Cheldea, traneported tribee from one aide of Central Asia to another. 
W l y ,  4 miles from our oamp, we reaohed the governor's residenoe, 
known aa " &bud Gunbad," or the " Blue Dome," a name derived from 
ite mosque. 

We returned the dl of the Jdl-d-Mulk on historid roil, for he 
d v e d  un in the garden, in whioh ia si,tuated the Im&ati-Nbdir, or 
" Building of NBdir." Thie oonsists of a central dome some 90 feet in 
height, constnoted of a variety of stone resembling Devonian ernd- 
stone. The interior of the dome wlre some 50 feet in diameter, and 
there were traoes of deooration in gold, blue, and blaok. This oentral 
dome of fluted pillars was surrounded by four sets of roo- d 
ooneiating of an aroh with a ohamber on either side. The whole 
was w e d  externally with marble, whioh, with the utter disregard to 
means displayed by Orientals, wee quarried in Urmia, near Tabriz, 
and tramported some 1500 miles from the weetern to the enstern 
frontier of Persia by forced labour, and, ire Sir John Malcolm testifiee, at 
the oost of much human misery. The stone panele are deoorated with 
exquisitely out trees and birds ohiselled in relief, but aome of the pan& 
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ere plain, thae preeenting an un6niahed appearanoe. Beneath are ex- 
teneive vaulta. This woe the famous treasary of NBdir Shhb, and the 
oe lb i ,  rather more then a oentu ry and a half ago, oontained more bullion 
and wealth than any dnqueror hee perhape amassed shoe Alexander 
the Great Geed the hoards of the Aohaemeniane. The whole ie intereet- 
ing rather than striking; indeed, the design ie mean and betrays no 
grandiose ineyiration, moh as would be befitting to a thesaurus whioh 
inoluded the Dari6-i-Nnr, or the still more famoue Peeoook Throne. 
After oonaluding our inspeotion, we rode to the northern wall, whioh, 
unlike the southern, is hidden from the valley by an interior range. 
TWO h o r n  of steep aaoent to an altitude of 4500 feet brought UE to 

THB TREMCBE HOUSE OW P T ~ D I B  B H ~ .  

the hamlet of W e t ,  to the weat of whioh, oovering mveral aorea, waa 
the palaoe in which the family of NBdir ShAh wee surprieed, in the 
manner already related. The buildings were of oonraed etonq and the 
mim of a Persian bath were visible; but here again everything pre- 
sented the aame aapeot of incompleteneee, and the most intereating 
remains ooncristad of elaborate masses of masonry whioh filled the steep 
valley4 and were deaigned to store the water-supply. Indeed, to-day, 
the villagem depend upon them reeervoirs, and their crops are fed by 
the rainfall, there being no springe or irrigation worka on these hille. 
A eeaond asoent brought ue, a t  an elevation of 6000 feet, to the higheet 
peak of the northern wall. An may be enppoeed, the view was superb ; 
and, from oar point of vantage, we looked down on the greet plain of 
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Asia, whioh stretohea in unrivalled monotony to the arotio tundra of 
Siberia, and is perhaps the most extensive in the world. Almost at 
our feet lay DoehBkh, and Kakhe, with the Tmnsolrspian milway, 
and, to add to our plwure, we d d e d  a train running on the 
famous line, the right of whioh, the Indian mwars vowed, made them 
feel homesiok, and reoalled to me the joy mme yeomen in Bouth 
Africa expmaed a t  the sight of a mining ohimney a t  Klerkdorp. 
Teering ourselves away with d i 5 d t y  from gazing aol.osr the yellow 
plain, we turned our eyee to the great fort. An mentioned above, the 
northern fsoe iB lese regular, and appeared to be less impraaticable ; but 
we only saw i t  from the orest, whioh is here en eaey elope, and the 
lower portion is said to consist of sheer cliff. Looking into the valley, 
we sew a maze of low hills, whioh to the south-eat terminated in  flat- 
topped Kuh-i-BBba-Kumeili. But the day wee waning, and we had to . 
h t e n  baok to the valley, where everything felt damp and anwhola 
eome oompered with the keen mountain air of Khiat. 

We oemped at Kabud Gunbad, and, making an early start on the 
following morning, rode east down the valley. The river nurs between 
high cliffs, whioh ere united by a remajkable dam some 90 feet wide 
and perhapa 250 feet in height. I t  is oonstrnoted of red briok, and is 
aaid to date from a period anterior to that of N4dir. A few miles lower 
down, ruined walls mark the site of the onoe extensive p l ~ ~ ~ s u n c e  of 
the Great Conqueror, and, neering the natural walls of the fort; we 
paeeed Deh Nafte, a village inhabited by Khu& Araba, whom ano~~torn 
were oleo brought to thh happy valley by the mme meeter mind. 
Below, the river runs through o l i 5  whioh attain to an unrivalled pitoh 
of sullen grandeur. Nowhere have I eeen anything to matah the im- 
preseiveneaa of tihie impregnable defile, whioh repulsed Temerlrmee'a 
repeated onalaughta, and fully merits the epithet aweeome" whioh 
is applied to it by the Peraian historian ; and here I bring to a 01- my 
desoription of a visit to Kalit-i-NBdiri, whioh hen stamped ineffacmble 
reoolleotions on my mind. 

We quitted Kaldrt by the Dehohi darband, the dement to whioh M 

extremely rough. We then skirted the Buaao-Persian h n t i e r  in r 
weeterly direotion, p i n g  the hietorial village of Charam, whioh, M 

related by Firdausi, nestles in the hills. That night we oamped a t  the 
oharrning village of AmhingBn, and, early the next morning, we Maom- 
penied Sir Arthur Hardinge to the Busaian frontier post of Sang-i- 
Div4r. Here we were most cordially welwmed by the Bmaian d o e r  
in oharge, and mid good-bye to the minister, who reeohed Kahkn a few 
hours later, and London in eight daya, so miraoulody baa ecienoe 
brought these eolitudea of Central Asia into tonoh with the Western 
world. Turning our baoke with some regret on civilization, Captain 
Watson and myself rode due south to the lovely hill village of KhBListu, 
where we camped under superb walnuta and  hot at wood pigeons M 



A FIFTH JOURNEY IN lJERSIA. 577 

they oame in to roost Khhkhtar is now the frontier oustoms post, and 
there ie a great deal of trrrffio along the route we were to follow baok to 
Meshed, whioh has, eo far M I know, never been followed by any Eng- 
lish traveller. The scenery is extremely romantic, being bold though, 
for onoe, not forbidding, as the ranges are oovered with fine junipers, 
and in a oountry like Persia suoh a sight ie refreshing be~ond words. 

The aeoent to the Daluoha paw waa extremely steep, but thence- 
forward we ekirted the superb Ha& Maejid range, until we crossed the 
second of them aeme mighty spure, whioh we had already traversed on 
the way to Kalht-i-NBdiri; here the junipers ceased and the hillsides 
becwune naked. The stage was nearly 30 miles long, and as we had shot 
for part of the way, we were glad to reaoh MBrishk, a most piotureaque 
village situated a t  the junotion of the two valleys; i t  is the h d -  
quarters of the Chulai tribe. The following day the aoenery was still 
fine, but nothing to what we had left behiid, and a short sbge brought 
ae baok again to Kardeh. Instead of returning to Meshed direot from 
M e h ,  we rode to inspeot the ruins of Tus, whioh is one of the 
most historid oitiee of Khoradn, but ie perhaps ohie5y famous in 
Europe M having been the home of Firdausi. Tna is situated in the 
same fertile valley as Meshed, of whioh it ie the mother oity ; but apart 
fnnn the ruined walk and a dome, whioh is erroneoudy oonsidered to 
be the tomb of the gwet epio poet of Pereia, there ie little to mark e 
oity whioh waa the theme of the mediajval travellers. But the bridge 
is of great aurpaesing intereat, as the legend rune that Mahmud of 
Ghazni regretted hie treatment of Firdausi, and sent him oamel-loads 
of gold aa a rewad for hie p a t  poem. The oaravan wae, however, 
met by the bier whioh bore the poet to his grave. Disdaining to 
aooept the monaroh's bounty, the money wae ueed by the poet's daughter 
to build this bridge, and to bring down a etream of water from the hills. 
TO resnme, a few hours were quite euffioient for the examination of Tus, 
and 13 milea more brought us back to Mahed after a ten days' tour, 
which waa one of the moat intereating I have ever made. 

VI. 
In  the late autumn of 1905 we started on a tour whioh waa intended 

to include the ohief oentres of Eaetern Khoraehn, a oonntry with 
whioh is connected the names of Valentine Baker, MaoGregor, Stewart, 
end Yate. We left Meahed by the Her& road, end traversed the almost 
level valley of the Kashef Bud in a muth-eouth-eesterly direation to 
JimBbBd, a thriving village of two hundred houaea Thenoe we rose 
gradaelly to the village of Sangbast, where we found a tent pitohed 
for bre~kfaet The intereat of Sangbest oentree in a ruined dome and 
a lofty oolumn, both built of burnt brick. Bound the top of the latter, 
whioh ie in an alrnoet perfect state of preservation, is a Kufio insorip 
tion, whioh waa photographed. Eih,  the viEier of Mahmud of Ghazni, 
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who wm oontemporary with A l M  the Great, founded these baildiogs 
aa a oollege and tomb for a taint named Mi- Abdul KBmim, hie re- 
ligions l d e r .  Until the laat generation, them were two of t h e  
columna Two milea beyond Sangbeet we oemped at the village of 
BakirliM, whioh ia inhabited by Yeedis and KermBnir From 
Bakirdb6d we roae M y  for eome miles, nnd, omaing a low range, 
deeoended on the plain of FarimBn, whioh is famous in K h o d n  
for ita breed of oattle and general fertility. I t  wm alu, a favoarite 
pleoe for Turkoman raids, to judge by the numeroas towens of refuge 
whioh went dotted about like m many pepper-pota. The m t o m  waa 1 
for the onltivators to fly to these little towers, dose the entranoe with 
a stone, and then to stand at bey with their matahloolr rtioking out 
of the sole aperture, when they were invariably left alone. We wen, 
met oloee to the village by Captain Wobon, who had m d e d  aomm 
the range from Turbabi-Heideri, end who moompanied as throughout 
this tour. 

The six hundred families inhabiting Farimtin inolude Jbmie, g.riir, 
Edinia, and SeiatBnia." The faot is, that until the Bneeisns drowned 
the Turkoman terror in the blood of the man-etaalela, t h m  fertile 
lande were never mfe. Nowadaye, however, there is a stream of 
emigrstion from the 1-favoured diatriota of Persia and Afghaniab, 
with the reeult that the pmperity of Khonvrhn b steadily i n d g .  
The fertility of Farimen depends on ita dam, whioh hed recently been 
repaired by the orders of H.H. the hi-n-Dola, an ex-grand vEer of 
Pemia. Building wm still going on at the time of our visit, although 
it wan merely a orree of finishing touohea, and we were oourteondp 
ahown over the worb by the Peraian field marahel who waa in oharga. 
The dam is advantageonsly aituated between two hillr oompoeed of 
a hard rook, jnst below a point where two or three valley8 unite. 
Ita dimensiom are: Total length, 366 feet, with a length of 
dam, 160 feet. Its height ir 80 feet, and the foundations 
to a depth of 28 feet. The width of the maeonry, whioh is Eeoed 
on both ddes with briok, and llled in with boulders set in morh, 
is 20 feet, There are two duiaee for water, whiah emoapsr by 8 -18 

exit ; there is aleo a flood ohmel.  At the baok of the dam is 8 huge 
buttrese. The work stmok me aa good, and it will be intereating to 
how it  stands. If i t  prove to be a snooees, it will pay bnndsomely, 
and enooarege the construotion of other W a r  worka 

After examining this fine pnblio work, we rode among low hills to 
the hamlet of Chahlir Gao, whioh is mme 18 miles to the math of 
Farimlin by the direot route. Shortly after our amval a t  the hill 
hamlet, we heard a fmilade, whioh approaohed newer end nearer. 

I may note that both at Meahed and at Turbati-Heideri, Captdm h a P m d  
Wabon are tsldng a number of anthropometrioel meamuementr, whioh d d  
to be of the utmost ethnologiaal importance. 
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We were mnoh pueeled m to what wee happening, when a orowd of 
villagers agme into eight, eeoorting a bride to her new home. A mulk 
led the prooeeeion and reed prayers, the o r~wd  joining heartily in the 
reapom,  and volleys were fired at  the paunei?~. The little bride, dreared 
in scarlet, wm seated on a pony in front of an aged and wrinkled 
dame, who wan apparently her mother, and the entire population of 
men, women, and ohildren mruohed along in great exoitement m d  
formed the eeoort. Altogether it wm quite an old-world soene, and 
carried one baok to timee whioh an, far removed from the bnetle of 
to-day. 

Leaving this charming hamlet, we rode to the Balla-i-MinBr, or 
"Pillar of Skulls" paw, whioh we orolleed a t  an altitude of 7100 feet. 
Upon inquiring the origin of this ainirrter name, we were informed that 
about a oentury ego a Tnrkoman built a tower, the mine of whioh we 
sow, and levied blaokmail on all paawrs-by. Any one who objeoted 
to be fleeoed WM promptly deoepiteted, and hie skull wae built into a 
oolumn-to enoourage future trevellers. The paee wae not difficult, 
bat  the etege to Kale Aga.Haean, situated aorona the next valley, waa 
a very long one, and it was dark before the a m p  came in From Kale 
Aga Hasan, whioh was in the district of Turbabi-Heideri, we ohanged 
direotion to south.eaat down the direct route to Hertit, and, at  the atage 
of HimatBbBd, entered the dirtriot of BBkherz. I t  waa neer this village 
that the late Sir aharlea MacQregor * had a brush with Tnrkoman in 
1876. The following day we marohed down a stream, where we seoured 
a bag of teel and duok, and, oamping at  the picturesque hamlet of 
Kabohi, entered Shahr-i-No, the ohief village of the dietriot, on the 
following morning. Btikherz of to-day ia divided into three divisions 
of " Upper," Middle," and Lower" BBkherz, whioh word, it may be 
mentioned, is a oontraotion of Btid Hana, or " Where the wind blowa." 
Down this belt eweeps the famonr north-north-weat wind t of Hertit, 
whioh in h i e a n  i~ known aa the B&Sad-~ccBut-Buz, or " Wind of 
120 days," to which Sir Henry M o W o n  haa paid homage in hia reoent 
paper on the delta of the Helmend, it being indeed impomible to ignore 
it. Ar a proof of how the wind influences nemee, we may also oite the 
neighbouring diatriot to the east of BBkhon, whioh ia termed Bddghh, 
and M derived from Blid Khiz, or Wind-stirring." Another point of 
i nb red  ie thet this unremitting gale has been used from very early 
timea for grinding grain. Indeed, it M quite posrible that, in the mill, 
we have the prototype of all windmilla. At any rate, in Meeudi $ there 
ie a rtory whioh proves that windmille were known to the Peraiana at  
the time of the Breb oonqnest, whioh is anterior by many oenturiea to 
their nee in Europe., 

-. - - - - -- - -- - 
* Pi& his 'Journey through Khordn,' vol. 1, p. 254. 
t To be exsat, it blows from SO0 west of north. 
$ Vide hir Prairies d'Or,' ed. Bubior de Meynard, vol. 4, p. 227. 



580 A FIFTH JOURNEY IN PERSIA. 

I have previously referred to the mixture of peoples in K h o d n ,  
and was oonsequently not surprised when the leader of our reception 
party stated that his anoestom were Ansari Arebe from Mdina, who 
had settled in the distriot seven oenturies ago. The present vilhge in 
surrounded by extensive gerdens, and oooupies a site near the anoient 
MBlin, whioh in the fourth (tenth) oentury was an important oentre. 
Bad timee, however, overtook it, and MBlin became the utter ruin i t  
is to-day. Rather more than a oentury ago, a Hazcird ohief, Mohmed 
KhBn by name, founded Shah-i-No, whoh itself has now been deserted, 
the petmanta, thanks to a oeeeation of raiding, being now able to live on 
their own property outside the Gila of the fort. Close by the rain of 
Mhlin, or Mhlan, whioh oovere a large mound, was a shrine in honoar 
of Sheikh Abdulla, eon of the famous Sheikh Ahmad of Jam, whiah was 
sheltered by a solitary but magnifioent pine. BBkharz ie always con- 
sidered to be a fertile dietriot of KhorasBn. But for seven yeera locnsts 
have ravaged it, and the population is thoroughly dieheartened and ia 
leaving the district, aa no organized effort has been made to oope with 
this terrible ourse, whiah year after year wreoks the happinese and 
well-being of the indnetrious s o u  of Irhn. By no meane the least evil 
of the soourge ie that i t  favoure the inorease of the opium crop, which 
is not affeoted by loonets. 

From Shahr-i-No we again made for the hille, our objedive now 
being the historioal town of Khaf. On ou.r way we visited a large 
mere, but shooting was a failnre, ae there was no meana of retrieving 
the birds whioh fell, owing to the combination of thiok weeds and deep 
water. We oonsequently turned our backs on the Bbkhare valley and 
mamhed uphill to the village of UstB, the inhabitante of which are all 
8unnis. Before oontinuing the maroh on the following morning, we 
explored a most interesting fort, known as the Huh-i-Sengi. I n  shape 
i t  reaemblee the famous Mil-i-Farhhd of Rudbtir, whioh hae already 
been referred to in this paper, and rises some 1500 feet above the plain 
in the form of a cone. A steep olimb brought us to a level summit, 
oblong in shape, and perhaps 150 feet in length by 40 feet in breadth. 
There were four h k e ,  all of them out in the living rook, the lergaet 
being 30 feet square and perhaps 20 feet in depth. It wee lined 
throughout with briok. Below, on the other p&, were the remains 
of what is believed to have been stabling and quarters, end the whole 
much resembled the fort I visited near Durnh in 1899. The march was 
a series of sharp esaents, with oowional deeoenta to the pase known 
as the Kohl-i-KhBki, wkioh we reaohed at  8 milas from U d .  There 
is a seoond pees eome 5 milee to the east, known aa Kotal-i-Sengi, bat 
i t  ie practically impamble for laden mules. The altitude of the p m  
ia about 5000 feet. The deeoent wee ea~y,  through fine Iroenery, to 8 

- -- - - - - - - -. 
These Arab were deacendante of the party whiah invited Mohsmed b Mcdinr, 

and haro ever 8inoe borne the title " the Helpen " 
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small village in the Khaf dietriot, whioh we had entered after oroseing 
the paas. Only a few milea were now left to aooomplieh, and, riding 
aoroas a level plain, we eoon aaught sight of the pinee for whioh the 
little town of Khaf is famous. Outside the ruinone walls we were met 
by the uwal reoeption, and found our oamp pitohed in the open, olose 
to the ruined fort. 

The dietriot of Khwaf, ae i t  is spelt, bee bean of note for many 
oenturiea, and WM famous for ite grapes and pomegranates, whioh 
latter fruit cannot stand the oold of the Meshed winter. Ite general 
elevation is so muoh lower than that of Bdkhare that it is deemed 
to be Qarmsir, or "Hot Country." I n  medimval timeg Salnmak, 
now Saldmi, wee the oapital of the distriot. Teday Bu-i-Khdf, or 
" the Feoe of K h a r  mtnated -mme 3 milea to the north-west of the 
anoient Khargird, is the ohief oentre. I t  is generally termed Rui. 
The town hoe euffered in importanoe from the oesaation of mi&, and is 
now half deserted, with but two thowand Sunni inhabitants, all of 
whom wear a drsse whioh oonsiste of a long ooat of quilted light blue 
oalioo, reeembling the Turkoman garb; but, inetead of the sheepakin 
bonnet, they twist a white pnggari round their heads. Ouriody 
enough, too, there has been a tiny oolony of Hindus a t  Kbdf for mme 
generatione. Although hailing from ShikBrpur in Sind, like the 
Kerm4n and Baudar Abbh ooloniee, they have no oonneotion with them 
letter. They are well treated nowadays by the Pereian authorities, but 
did not appear to be prooperous. Hindus are, however, aooustomed to 
oonod their ailluenoe. The redeeming feature of Khaf is its flne 
pinerr, whioh are mid to have been brought from the Himelayas. It 
gave one a touoh of home to hear them eonghing in the wind, and 
efforts are now being made to grow them splendid b e e  in the Meahed 
ooneulate. In  the range whioh liee to the south-weet of Khaf, whioh 
is known ee Kboja Yar, gamea are held at  the No Rue, the vernal 
equinox, juet as in SeistBn.* It is almoet oertain that this is a survival 
from praMohammedan days, and, M such, is partioalarly interesting. 

The following morning we vieited the onoe famous madrema of 
Khargird.t I t  is a donblt+storeyed square, with outside meaaure- 
menta of 160 feet by 160 feet. The main gateway is a noble piece 
of work, inlaid with .colonred brioks, and deooreted with a blue m w i o  
inrcriptioxi. Of this, the right half, ooneieting of v e m s  from the 
Koran, was defaoed and illegible; but the left half wee oopied, 
and is to the effeot that Sh6h Bukh, aided by Ahmad of Khhf, oon- 
struchd the madrwa in A.H. 848 (A.D. 1444). The interior ie built in 
the usual style round a court with four open arohes. The ooloured 
brioks are still intaot, but the moaaioa, whioh are exquisite, are almant 
all defaoed. Their oolours aJre sapphire-blue, with yellow, green, and 

* Vide, a Ten Thoorand Milea in Penin,' pp. ,879-380. 
t Khargird in lurid to be a aozroption of ghwu Kmd, or Khusru'e Building." 
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white, the motive of the pattern b e i i  oonventional Kufio lettcaa. 
Captain Watson photographed the best-premrved npeoimenr of thin art. 
Fine moaaio tilee, dark blue, with conventional flowers in light blue, 
white, and gold, originally oovered the interior of the arohea; h t  
almost all have been removed, and in a very few years none will be 
left. On both nidee of the main entranoe is a domed building, whioh is 
deooreted with beautiful pleeterwork, the paneling to matoh oon- 
meting of white marble hexagonn, relieved by mpphire-ooloured tiles. 
This, the fineat building whioh I have yet seen in KhorssBn outside 
Meehed, was the work of QhiL-n-Mn and of Kawh-u-Din, both of 
Shiraz. The latter arohiteot a h  built the Qanhar Shed mosque of 
Meehed. The photographn of this erstwhile stately oollege by no meurs 
do it jnetioe, bat npeoimena of the tiler whioh I wee able to proom at 
Meehed &ow what a superb building i t  mast have been when Shih 
Bukh, eon of mighty Tamerlane, reoeived it, in all its glory of blue .ad 
gold, from the hands of his arohiteot. 

One of my objeats in viniting the Khif district wan to oomplete my 
general aoquaintanoe with Emtern Pereia, and I may perhape here 
eummariee the varioua b i n s  or deprewions, the laat of whioh, after 
more than twelve years of travel, I wee now visiting. North of the 
eaet-to-weat rangee of Makrbn, whioh are pieraed by various tarrents 
making their way to the Arabian Sea, is the depmwion of the Mllhlrd, 
and further north, again, the main beein of the Helmand, whioh drains 
Southern Afghanietan and part of Eaatern Persia. Them two b e h a  I 
had examined in 1896 and 1899 reepeotively. In  the latter year, too, 
on my journey from S h u n  to the Kbin hills, I had looked wror the 
grim Deehbi-Naumid,* or " Deeert of Deepair," iteelf oontaining a minor 
depreemon, and the Khaf Namakaar, or Salt Lake, is the lest of thme 
depreesiona before the Hari Bud b&n, whioh we were now about to 
enter, ia reeohed. Khaf was the moat southerly point of the tour, 
on quitting whioh we m d e d  due east aaroaa the level plain, obliquely 
a p p r d i u g  the range whioh we had orowed four days pmvioaelj. At 
15 milee there wee a low pam in the hille, running down from the main 
range, whioh terminated a few milea to the oouth-t of thin point. 
ams ing  the pass, whioh i n  termed Dar Darrah, we deecsnded b 
K d t ,  Thie hamlet boaate of a mil, or oolumn, whioh wee of tmo a k a  
The lower portion, mme 80 feet in height, waa wtagond, and had a 

belt of muoh defaoed Ku0o insoription, whioh we oopied. The upper 
portion, some 60 feet in height and round, wae leaning ooneiderably 
out of the perpendioular, and looked too dangerone to wend.  A stab 
w e  led to the top, and, ee elsewhere, thin oolnmn wan d o a b t e d l y  
need aa a aignal and look-out etation. I t  ie aaid to have been b d t  

Clapbin Key* H.Y. Conrul st, Turbeiti-Heiderl, atetee that the word ir now 
pronoonoed hht-i-Nammad. Pomribly it ia a oorruption of Ninmid. 
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by ShBh Rukh. Cloee by, are the rnins of a oaravaneerai and dam. 
At Karst we were within a few miles of the Afghan frontier, and 
to reaoh KBrez we ohanged our direotion from eaat to n o r t h a t ,  and 
skirted the weetern portion of the Haahtadtin plain. After o m i n g  
a low range of worndown hills, we reaohed the little town of Teiobtid, 
whioh is by far the largest oentre of the dietriot of Bkharz, and can 
boast of 3500 inhabitants. A few miles beyond was KBrez, whioh is 
on the main Meshed-Herlit d, and the frontier village of Peraia. 

KBrez, to judge from the mine earrounding it, waa of importawe in 
the daye of yore; and, a t  any rate, i t  posaeeeee ooneidersble intereet 
for ne, inaemnoh it wae the birthplaoe of Haklm Bnrkai, in w h w  
honour Moore wrote '$The Veiled Prophet of Khorc~eBn." I alwaye 
think that i t  ie intereating to gain touoh with theeeeomewhat legendary 
figures, and to know that in the eeoond (eighth) oentnry the Veiled 
Prophet," as the Arabio ie rightly tramlated, gave mnoh trouble to 
the Caliph Mahdi, but, being eventually defeated, poisoned all hie 
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followern, and then threw himself into a oeuldron of nitrio d d  rrfber 
than eubmit. 

From Urea  we memhed north to the Jam river, whiob, w 6ir 
George Birdwood has pointed out, ie the river of Jamehid, whiah 
reveals the present and the future of the world." Aoootding to the 
legend, Jamhid trmvelled to i t  every day-here is a form of the 8alu 
myth-and hie famoue eeven-ringed oup " ie, in d t y ,  the Jam Bud 
reflecting the w e n  plenete, whom revo lu t io~  rule the dtmtinim of 
mankind. For uu, among ite chief attraotionn waa the hope of same 
good ehooting. Bird-life in K h o d n  ie mame oompared to what ie 
met with in well-wooded and well-watered England; but, 8t the m e  
time, there is leaa of the utter void whioh is ao notioeeble in 8011th- 

Pernia and the terrible Lnt. The Jam river, whioh we s h l  at 
DolatBbBd, ie drawn off to a great extent for purposes of dtivation, 
but, nevertheleee, holde a oertain amount of water, and in  plsoes is 
fall of reeds. aonsequently the shooting for two gun8 waa exoellent, 
aa in the marshy eeotione enipe, redehank, end mallard, teal, widgeon, 
and pintail duoke, not to mention ehovellern, gadwell, and the ruddy 
eheldrake, abounded, and there were elso large flooka of Irpwinp. 
Ae is eo often the o w ,  however, we did not enjoy to the full thin 
exoellent eport, as we were within a ride of the famone H6u-i Bud, 
whioh, apart from ita other attreotione, wee mid to hold ph-b; 
and, never having shot a pheaeant in Pereia, we deoided to reeerve moat 
of our limited number of oartridgee for thie purpoee. We etsrted off 
down the Jam Rnd a t  an earl3 hour, and, after a ride of eome 14 mil- 
reeohed the Hari * Rud, the o l d 0 8 1  Brine. At the point where - 
etruok it, the river flowe in a bed, whioh is from 2 to 3 milee wide, both 
bank, being covered with tamarisk. The river was eome 40 yarda in 
width, flowing with a ewift ourrent, and diffioult to ford except a t e  
few pointa. The water is very ealt in thie eeotion, exoept after a flood. 
Thie, then, ie the Hari Rud, whioh, formed by the junotion of two 
etreame in the high country to the e a t  of Hertit, flowe 01- to the 
eouth of that xiloat hietorioal oity, and then, ourving round due north, 
forme the boundary between Persia and Afghanistan for some milea. 
Lower down, i t  oonetitutee the Rneao-Persian frontier, and, changing ib 
name to the Tejend, ie ultimately loat in the all-engulfing sands. 

To reeume, we beat the tamariske for about five h o w ,  but only 
eeoured partridgee and haree, and, an the b y  was waning, we returned 
to the Jam Bud, where we enjoyed good eport, and ultimately reaohed 
a m p  eeveral hoara after dark. From Dolat.$bBd, we ehot our way np 
the Jam Rud for eome milee, and then made earom country to the 
ancient site of BuzjBn, whioh, in the fourth (tenth) oentury wee of oon- 
eiderable importanoe, and the ohief town of the dietriot of Jam, whiah 

Hari, Horat, the clrresioal Arins, Aria, and Arym are all one and the same word. 
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we bad now entered. There was, however, little to see exoept a low bill 
with orambling walls and bits of pottery, but from i t  we could desory 
the lofty gateway of the Jam Shrine, and e few hours later we were 
oamped ontaide this intereating little town. 

Turbat-i-Sheikh-Jam, or " the Tomb of the Sheikh of Jam," to give 
i t  its fall name, is the firet town in Persian territory wbioh was 
reaahed by oonqnerora from tbe north-eaet and eaet ; it has oonseqnently 
borne the brunt of many an invasion. But its fame ohiefly depends 

TEE BHRINE OF SEBIXE ABYAD AT TUBBAT-I-BHEIKE-JAY. 

on ita baving been the birthglaoe of Sheikh Ahmad, and elen of the 
poet JBmi. The former wan of Arab extrnolion, and flouriehed in tbe 
sixth (twelfth) century; be was famous aa a religions teeober, his workr 
being atill extant. It wae in bis honour that the shrine wm built, And 
his desoendant,'known ee the Kdirci, an old gentleman of ninety, wan in 
oharge of this old-world scraotuary when we visited it. The story runs 
that the sbrine wee originally built by SultBn SmnjSr, the great Seljuk, 
hnt that S b B  Abbh destroyed it, on the grounds that the Sheikh wee a 
sunni. However, A dooument wan p d n o e d  out of the minr, from 

NO. V1.-Decmu~, 1906.1 2 R 
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whioh i t  appeared that the saint WM in reality a SAY and the penitant 
m o d  vowed that, if he oaptured Kandahk, he would mbuild the 
shrine in greater eplendour than before. In  any awe, the greet uoh 
referred to above is feoed with florid uebeeque m d a  in blne and white, 
with bold yellow mlla whioh beer a diethotly [Jafavi appeuanoe. A 
strip of blne mosiiio with white lettering is the ohief motive, but every- 
thing ia felling into irreparable d a y .  Indeed, it ia remarkable that 
the tiles should hsve lreted M long M they have. Behind us two in- 
signi5oant mosques. The tomb of Shdkh Ahmad ia very rude, and hi 
epitaph runs, " A famoue teaoher, an honoured Sheikh, Ahmad of JAm, r 
well-known mint. If thou inquireat the year he died, 'Ahmad of Jbm, 
holy ia hia duet! " The lest line work8 out at  &a. 536 (1141), enoh lettor 
having a numerioal value. Close by, is a pathetio innoription of the 
Emperor Humeiun, then a refugee from India, who m d e d  a deaoen- 
dant of the Sheikh. However, his fortune ohanged, and his dynasty 
in the pereon of A k w  the Great wae yet deetined to leave an im- 
perishable mark on the history of India Of the poet Abdur B.hm.n, 
known ae JBmi, we h d  little in  hie birthpleoe: but his myrtid 
and romantic poem are etill famous in the Eaet, and he is held to be 
the laet great oleerioal poet of Persia. He died in u. 898 (1487), at 
the age of eighty-one. 

Leaving Turbati-[JheikhJam, with ita venerable K&, itr orumbling 
shrine, and ita shedy garden, we marohed north-t norow a dmoult 
range for, two stager to Khittii, where we again struok the H.ri 
Rud. Soon after leaving camp on the following day, we dghted the 
remarkable oliffs of Dahtfna Zulfikar, or "Zullkar Pm." The legend 
rune that, Ali ,oleft i t  with his forked sword, whioh the name 
oommemoratea. Looking aoross the river, the olifb, whioh offer r 
angularly good example of erosion in their soft surfwe, rim rhmr to a 
oonsiderable height, and give the impredon of a battlemented d L  
Underneath, we sighted the equalid village of Zullkar, whioh is held 
by a raclb&hie and a few Afghan frontier g a d .  Looking up tbe 
gorge, our vieion woe barred by another evenly serrated olitl, oloaelp 
m m b l i n g  that of KalBt-i-h'bdiri. It WM M if a ourtain wem &awn 
to prevent the nakednw of Afghaniahin being viaible to the d o u s  
traveller. Perhapa one mile from the gorge, we aaw through our field- 
glaesea two white pillars, whioh are the aotual point whera the- two 
empirea of India and Rnesia meet, and from our aide of the H a d  Bud, 
barren IrBn stretahed for hundreds of miles to the west and mth, and 
mnstitutee get a third empire. We firat oame oppoaite the paam in 
the white glare so,  well known to frontier ofloera ; but when evening 
tonahed it with her magio wand, esoh sombre orag waa lighted up 
and glorified by oolmrs of every hue, and it WM perhaps a t  thin time 
that the impreaeiveneea of what is, in reality, the north-mmtarn 

* A mdbdshi in the Oriental eqnivnlent of a oentnrioa 
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boundary of the Indian Empire was for the firat time fully r e a l i d  
by us. We oamped oppomte Znlfik4r pans, to enjoy ita atern beauty 
to the utlnoet ; and a ahort maroh on the following .day brought ne to 
ZoraW, whioh is a frontier ataiion, and is garrieoned by a small number 
of Persian troop. Unfortunately it is unhealthy, about onsh'elf of the 
population having been puntrate with fever a few days before our 
arrivlrl. Zorebed is  inhabited by fifty familiea of the Organji tribe, 
who migrated fiom Khiva a generation ago. 

From Z o r a W  two ahort stages brought ne to the Kaahaf Rud, the  
water of whioh waa extremely salt, EO muoh ao that our horees d d i n e d  
to drink it. A t  Bbgh-i-Bbghu, however, we a t  laat aeonred some 
pheessnta, the P M a n i u  prinoajdir, epeoimena of whioh I have given 
to the Natural History Mueenm. Here we were within three a t a p  
of Mabed, and a few days later returned to our headquartem, after 
aooomplishing yet another tour of greet intereat, during whioh I had 
added coneiderably to my knowledge of Eastern Khoresh. 

I n  April, 1908, I waa granted leave, end, M every hour wee preoious, 
I travelled to Kakha i n  two dap, and managed to reeoh London on the 
tenth day, after bidding a temporary farewell to the cepital of K h o d n .  

Before the paper the WE~IDZNT: I am dispensed to-night from introducing to 
you the reader of the paper, Major Sykes, because you all know him. I t  is now 
mme y m  rinoe he produced his work on Pemia, whioh wan the rerult of eight yeus 
of study them. His name will always be connected with the country of Persle, and 
I should like, before -king him to read bir psper, to indicate the opinion in 
which he in held by one of the highest authorities in this country on rubjecta 
conneated with countrien in clo~a relation to our great dependency-I mean Lord 
C u m  of Kedleeton, our distinguished VicePmident. &me three weeks ago, 
speaking at a meeting where Major Sykes wan delivering a paper on the Paraees 
of Persia, Lord Curzon said of Major Sykes, among other complimentary remurhr, 
that there wan no living Englishman with a greater knowledge of P e r k  Such 
teetimony makes it unneceseary for me to say anything further. I will now call 
upon Major Sykes to read hi6 paper. 

After the paper, the P B E B I D E ~ :  I will now call on r member of a profession 
which ir not forbidden to speak to the public. I see here one of its moat dis- 
tinguished representativee, Mr. Ohirol, to whom the general public owe a great 
p u t  of their knowledge of Perdan d a i n  and of the relations of Persia to thin 
oountry. 

Mr. C ~ L  commented briefly on the terrible state of deoay into which Persir 
had fallen. Every traveller wan struck by it, and Major Sykes's paper had 
afforded fresh evidence of it. The rivalry of Great Britain and Rusrla had the 
effect of preventing the Peraiann from taking the remedy into their own handq ar 
Nadir Shah and other strong men had done in olden days, who, from time to time, 
by dint of personal power and meaaures which we rhould call revolutionary, pulled 
the State out of itn rut and created a new order of things which continued until 
another period of decay came, when the process wan repeated. "Now," a P d a n  
onoe remarked to him at Sbirati, "even that resource is taken from us, beoause 
the whole effeot of the rivalry of tbe two great powera in Persia ir to bolrter up 
a *me which we Persiaru, who have some knowledge of the conditions in other 

2 ~ 3  
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countries, know to be abmlutsly effeta." Undoubtdy that had been OM of t b  
mort unfortunata resultn of the rivalry between the two powerr; and from h t  
point of view, perhape, M much aa from any other, an Anglo-Bugisn undss- 
standing might help to mstore Pereis to lomething of her former positim and 
paosperity. 

Sir TEOMA~ HOLDIUR : I should like to nay just a few words on the geography of 
the county about which Major Sykes hao rpoken to-night, h u w ,  interating .I 
that country ir'to us noW,'it is bound to be f u  more intemting hereafter. HB h u  
taken ns to the extreme north-went corner of the country called K h o d n ,  whhh n o r  
indudea only a part of Emtern Pemia. The time WM, and not so long ago, when 
K h o d  meant the whole of Afghanlatan, and extended M~OM the Indian frontier 
M far M the gates of Lahore. Incidentally, i t  hee been of p t  inbred to me to 
heu that the two first pillam of that historical boundary between Buwi. and Afghan- 
i- that we net up d t h  H) much aare and d i iu l ty ,  my, twenty ysur ago, am 
BO well pmemed M to be visible fiom the o p p i t e  aide of the Hari Bud river. It 
b a surpnbe, and I must nay a pleaant surprise, to me to leun that t h m  pilkn 
are so wel nnrned, and thrt they are whitembed and poltbed even .I our 
pillar-boxer mry be polirhed in London. But of far greater interest, I think, is 
a faot to which Major Sykea ban not alluded in hia paper, vi.. that it took him 
exactly nine and a half days to get from Meshed to London. Now, this fact opem 
up a great data for the future. I t  is along this line that, in future timee, Ea 
and Wert wil l  be ohiefly connected, and it in on thb  route that future g e m t i m a  
--generations, perhaps, that I rhrrll not lee-will fiud their way from the ahom 
of Englaud to the plaim of India. If you will refer to the map, I should like to 
point out to you that from AskaW on the Russian line of railway north of the 
mountaim to Herat is about .I f u  M it  is from London to Edinburgh. From 
Herat by Kandahar to Quetta is about twiae an far. You may take it, then, that 
from Quetta to AnkaW is about two and a half days' journey, if you aould make 
that journey by rail; about the name length of journey M Major Sykm d e  
from Meahed to Ankab6d. Ooquent ly ,  it aeems to me that it will be poaible 
in fatnre to bring India, even a t  the v e n t  rats of railway p-on, within 
nine days of London. Of course, I am aware that Quetta is not euotly in India; 
neverthelean, Quetta may be reckoned nowadays re an Indian station. Well, 
there are two or three ways of getting to Quetta, and as all thew ways more ar 
leee touch upon Khoradn, perhap I may be allowed to tell you a little about the 
geographical conformation of that country fmm personal experience. Between 
the Buesisn railwry and Merhed there lieu a hand of very di5oult mountains. In 
fact, the whole country in mountainous, and, so far re I how, there b no ropd 
road MKN~ it  j it would be a matter of immenre difficulty to bridge the diit.noa 
between Aekabad and Meshed. From M d e d  southwards to about the Uitude 
of Herat there w still considerable di5oultier. Again, bands of hilh in regular 
order running from north-west to eouth-eeat present themaelvss t m n d y  
to any line whioh may be carried amore that inbrvaL The hilb themaelm am, 
perhap, not great in altitude, but they are clone wt and the oslleya am m w ,  
and there would be great difficulty in croesing them with any line projected for 
railway purporer But from that point level with Herat south-weat to Beistm m 
vast difficultier ocour. It is di5cult, I admit, all the way, but not no diBBdt 
ee it is further north. Having raaohed Beistan, what do you dud? I have vidted 
Seistan, and we have h w d  something about it from Sir Henry M o W o n  in thir 
room a few days ago. srristau is a country whioh might dmod be cJlsd Qod- 
foroaken. There, we w told, the spring b h d d e d  by an &en ; them we encounter 
a terrific wind, whioh M only tolerable beoause it sweep rway hoards of patifemu 
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i m b  whioh would nuke life irnpodble; them, in the mane of a ningle week of 
hot westher, you might m y  well sample all the plrgnm of Egypt. There should 
be no mLt.Le about it--Sointan L not a white man'n -try. Paming Beintan 
aouthwarda, you runt  remember yon are ntill in Perah; it  Q a point whioh b 
sometimer overlooked, that if we want to reaoh SeQtan from Indh we mnat paaa 
through Pmh.  Finally, them is that inevitable demrt to be 04 between the. 
Peninn frontier and Nunhki (leading to Quetta), where all the send and detrltun 
of the Helmand river rocumulater by maon of thons north-wertsnr rimla whioh 
blow rll the year round. It in not r pleaamt prospot taken M a whole, and 
looking at i t  from a traveller's point of view, one would my that the route 
generally betwean Ankabid and Qaetta, through Sebtm, h about an unpleasant 
a ronta M you oould well ohom. 

Now about the g q m p h y  of the Afghan frontier. From Ankabid to M w ,  
and from Merv to Khurhk, them L open country whioh in of no very peat  intereat. 
From Khunhk, M you wend  to  tbe mountains, you p m  into a cool atmosphere 
and a pleacant olimate. Oroming thore mountalnr by the Bak, or any other easy 
pw, you run down the mooth s l o p  W i n g  to the Herat valley. Once in the 
EImt valley yon are in a sort of ouQ, whioh i n  not exaotly in the middle of a 
daert  n Q o h  reprswnted, but it h W o t l y  the moat fertile and the bent 
developed region in that part of Afghanltan. From Herat again you might 
e x p t  to meet conddamble dif8oultien in the m a t h  of hill rsngeg intervening 
between ibelf and Kmdahar to the south ; but an r matter of f i d  there in an open 
way, and no important obotaolo. You would pur by a e d  plwas which w 
of oondderable imporhnoe. Fint  there is SabwPr,  whioh Q a very louriahing 
oity. I t  haa always been a green place, an i b  name denotes, but dnce the d e w -  
oation of the Afghan boundary, Sabsaw6r has risen to considerable importmoo. 
I believe rs a oentm of trade it now almont r i d e  Herst itrelf. Southwuda you 
pw by vuioun plrceq among othen the little hill town of Adrankand, prettily 
rituated, where then, b r coneiderable manufaoture of oarpek The oarpeta turned 
out there am not equal, either in appearance or in d u e ,  to t h m  whioh Major 
Syker hrs k i i l y  exhibited to-night, but neverthelean they am very pwrble and 
vary uwfnl. South-west of Adlarkand you again tap en sgrioultnml oountry, of 
whioh the copitel Q Farah ; perhaps not an ideal plaoe for reddenoq for i t  partaken 
a little too much of the ohamterirtics of Seiatm. You wi l l  lee that it is about on 
the rune level. Turning wtwuh, you run throngh m open country leding to 
that great plain of Bakwq whioh we are told by Colonel Yate Q (rooording to 
t d t i o n )  the plain on whioh the inel dsstinies of India are to be fought out 
between B d a  and England. And m to hndahar, from whioh point I need 
follow the Afghan route no further. From Kmdrbpr to Quetta-we all know 
romething of that route. Now, the whole of that Afghan line of appr#cb to India 
ir oompamtively suy, m far an @enb and alignment ue concerned, and it h~ 
osrtdnly the advantage of a magni0oent olimate. I r m  only dealing ntriotly with 
the geographical ~ p e o t s  of two routm-the Rmian and the Afghan; but I may 
my plainly thrt between the Afghan route and that running through S e h n ,  
the highland or Afghan route ie infinitely prdemble from every point of view. 
It would be intamlug to follow thin aubjwt further, but I feel I am treading 
on comparatively thin icc, and I must confine myself to geography. In my own 
mind I am lrmly convinced that the time will come when the great ayatam 
of railways whioh exint in R m h ,  and thase whicb have been built up by our own 
energy in India, will be oomwted by steel l i n h  formed by the liner of an 
international railway. 

Colonel 0. E Y A ~ :  I wil l  not enter bn igh t  upon any h u m i o n  on t b  
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mbjeot of a junotion between the Indian and Tram-0aapi.n nilways doad by Bir 
Thomu Holdioh. Bir Tbomu k in favour of rnah a junotion, and I un .g.iPrt it. 
We have often d h u d  the qumtion, and our views are dkmetridly oppod, 
and an it happenr that my vie.- are fully stated in thii month's (June, 1906) 
Nineteenth Century, I will my no more on the matter at  present, but turn to 

, the rubject before ur. 
I need not eay that I hrve followed b j o r  Syker'r leoture throughout with 

g m t  interest. He h~ oarried me baok through many of the m n m  and to many 
ot the pkoer I visited when I wan conrul-geneml a t  Meabed ten and twelve y a m  
ago, and I amgratulate hlm on hi deroription of thorn p h m ,  r d  I dm am- 
gratulate Mr. Herbert Byken on the i l l o s tn t i a  he hre m kindly provided hr ow 
enjoyment thin evening. Major Syken han not had time to give tu a half a a 
q u a r k  of the varied infonution he baa oollc#ted and put down in hk pp, and 
for the pcnuul of that in full we ahall have to wait for the publhtim of the 
asogropliW Journd. Meanwhile, I will j u t  touoh upon one or two point. 
connected with hir various tom. 

One thing rpeoidly struok me with regret, and tbrt WM to heu from him 
of the dwtruotion of all the beantitul m d o  tilework that adorned the uohm and 
inner walls of the old madmad or mhool at Khugtd, neu Khd. When I I t a d  
thia madmuah in 1894 it wan still in a fair rtate of pmmt ion .  a d  the gkwd 
tilework w u  nearly perfeot-m muoh m that I noted in my book on ' Kh- 
and kintan' thrt it ought to remain M long an wind and westher p8rmitbd. 
That thin beautiful mouiowork should ham been m r u t h l d y  dentroped by the 
hand of man h a l w  to the world in general. The only other example of LhL 
ut that I know of in that put of the country wan the old M d r ,  or pLos of 
pnyer, at Hmt.  The remainn of that beautiful building were levelled to the 
ground by the order of the late Amir, Abdur h h m m ,  of Afghditan, in 1886, 
and 88 I wan at H m t  at the time I wan able to oolleot a few rpwimsnr of the 
morJo tilework that domed the front of it, and the# I prerented the other day 
to the new mumam that we founded at  Quetta 8hort.y before I l e h  I am now 
ahing that one or two of thole rpeoimens may be given to the Britirh Y o a m ,  
M now that this mldreesrh haa gone M well, the dimoulty of getting rpedmenr of 
this anoient u t  will bmme more and more difiioult every yeu. 

I muat rpecially oongratulate Major Byken, and .Ira Mn. Byka and thdr 
i n h t  wnr, on their journey aonnm the dacut from Yesd to Rbu. Whcm one 
heam of rwh long waterlw marohen u thae  done by Mn. and M i a  Sykw in thin 
journey, and .Ira of t h m  preriorurly done by lldiu Sykes, i t  shown what a n  be 
done by Mien in Psrria when the aptit in willing and the flerh ia not h k  

In Major Sykw'r aooount of b k  t o m  in Kerman, the dewription of the ahrine 
of the h m o u  mint, Bhah N h t  Ulla, at  Mehun wan of speoial inbra t  to ma 
Thia mint WM the author of the prophecy, that Mrjor Byken and Su Thomu 
Holdioh have referred to, regarding the grert battle that ir to be fought on the 
D~ht-i-Bakwa, a plain in Afghaniatan about hdfwry between h d a h u  and 
Herat. Thin propheay is interpreted by the Afghanr to apply to England and 
R w i q  and I k t  heud of it romewhere neu Balkh in Afghan-Turkenkrr in 1886. 
Subquently I had it quoted to me in vuiour other plaoer in Afghmieh, but 
none of the Afghanr who told me of it d d  tall me who WM the author of the 
prophay, and it was not till I got to Meahed in 1893 that I m d d  in timing 
it to the particular raint whom rating-plnoe at  Mshan hao now bean m p p h l d l y  
described by Major Syba The A f g h  h l y  believe that the g m t  b a t h  for 
the rupremaoy of Aria h to be fought out between the Englth .Ird the Rruduv 
on thin Bakwa plain, but none of them oould tell xno who m a  to ba the v + b  
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The tradition ir that mo revere is to be the fight that r t  the oonclunion of the battle 
12,000 riderlea h o r n  will be found wandering over the plain, and ae part of 
Qeneml Skobeloffs whome for the invaeion of Indir waa to oreanisxi hordes 
of Asiatic hornmen, who, to a cry of blood and plunder, were to be launched againrt 
India," I think we may congmtulak ourmlrer, from the numbers of horses 
referred to In the prophecy, that it ia thew B e i i  homemen who rue to get the 
wont of it, and our minds may therefore be at rmt on that amount. I t  would be 
interesting, though, to know the exact words in which themint recorded thin much- 
talked-of prophecy. I tried my k t  to get a oopy of the mint's writings when I 
wan in Pernia, but without suooees. They are very rue, md exiat only in manu- 
h p t ,  and if Major Syker ever s u c m d  in finding a copy, I truet he will not fail 
to let the world know the exaot rendering of this F g e .  

Major Bykw hm told un mmething of the new Central Persian krlegmph line 
that promlwr in future to form our main line of comrnunicotion between India 
and Enghd .  Thle line, taking off from the main Teheran-Buebire line at K ~ b a n ,  
ha beerr laid on the Pemhn aide through Yesd, Kerman, and Bam to Kohi-Malii 
Siah, that curious m k y  hill on the Seistrn border that forms the tribeyt of Indie, 
Per&, and Afghanietan. Here it har been joined by the Indian telegraph line 
from Quetto and Nwhki, laid along the Quetta-Seistan trade mute. This junction 
at Koh-i-Malik Siah k now to be supplemented by another line from Karachi ui8 
Lao Bela, Panjghnr and P a h t a k  to Koh-i-Malik Siah, thua giving dueot com- 
munication from India with Perah and England throagh both Quetta and Karachi. 
NOW that India hm done m much to o g n  up communioations and to stimulate 
M e  on her aide of the frontier, we oan only trust that Pernia will em that it  is 
to her intereat to do mmething alm. I hope, therefore, that arrangernenta will 
now be made with the Persian Government for the linking up of the Persian l i e  
from Mwhed to Beistan with the other three lines at Koh-i-Mdik Siah. The 
diitance from Nmratabad in Metan to Koh-i-Malik Siih ia only 80 miles, and this 
small axkneion would give an alternative line of communiortion in cam of any 
socident on the other liner 

I have never vMtd  Kerman, and I have not wen the Mission hoepital there, 
but I would kLe the preeent opportunity of joining Major Sykes in bearing 
tertimony to the good work done in such p lam by the Chumh Missionary 
kiety 'e  mediod mi~ionariw. I know Dr. Summerhayes, whom Major Sykee 
haa mentioned, well ; he and his colleague Dr. Holland had charge of the Chumh 
Midonary Society's hospital at Quetta during the four yeere I wm Chief Com- 
midoner of Baluchiaten, and I had thus full opportunity of studying their work. 
Dr. Summerhayeh life ia indeed the hard-working, self-maorificing life that Major 
S y b e  haa depicted, and his devoted and unrellbh work will, I hope, m i v e  the 
acknowledgment that k itr due. 

In aanclnsion, there is just one more point that I would touch upon, and that 
k the quertlon of the roads between Bandar Abbaa and Kerman. I hed hoped to 
heu momething about them to-night, but Major Sykw hae only mentioned one of 
them &-that by Quhkhii ,  whioh I gather is mme 300 miles in length-and 
nothing haa been mid an to their practicabiity for a railway or otherwim. Majar 
Syker, however, hss told uo that Bandar Abbse 18 situated cloee to natural gaten 
leading into P m i q  and that Bandar Abbw will, in hir opinion, ultimately become 
the chief port of Southern Persia The eubject is a specially interesting one at 
the preaent time when we have had various articlea and dincumions on projected 
R n ~ i a n  railways in Persia, and especially on the proposed Ruasian railway 
line from Tehem to Bandar Abbsa. I wonld beg to aak Major Sykee, therefore, 
before the prooeedinge olore to-night, to tell us something of the different router 



leeding up from Bandar Abban to the Kerman platean, and to my whetha be 
coneidera any of them practicable for a railway excapt at prohibitive -4 md, 
roughly upeaking, what the length of mch a l i e  would be, and what chanm thm 
would be of its paying. 

The PBEBIDEXT : We m u t  clae the discussion now, and leave Major Sykea to 
give un the information for which Oolonel Yata eaked him. Before we pras a 
vote of thanks, I would draw your attention to the fsot that in the Tea Boom 
there L an extremely interesting collection. There are brow omammb, bronze 
wespona, and vewle which were found to the weat of Kermen, and ere the only 
articles of the Bronze Age which have been found on the Iran plateau. The blue 
tilee, the embroideries, and the copper-work are also interesting. I now p r o p  
a hearty vote of thanks to Major Sykm for his moat valuable addrssq and rlso for 
having drawn forth much an extremely interasting discussion. 

Major S ~ x x e :  I would in the firnt placa t h m l  yon, air, for the very kind re- 
marha you have made about me, and I thanL the audience for the kind 
way in which they have listened to my paper. As to the tracks from Bandar 
Abban to the interior, I would may that there are four or five, but the one I r e f d  
to in my pper is the lowest in altitude, and it is the one by which, I would 
mention, Kratem, with the elephants mturning from Alexander the Greats ex- 
pedition in Indig chae, and I think that it in the &est pan. In conclusion, 
I would again thank you for the very kind manner in which you have listened to 
my peper* 

BATBYMETRICAL SURVEY OF THE FRESH-WATER LOCHS 
OF SCOTLAND.* 

Under the D h ~ t l ~ n  of Sir JOHN MUBRAY, X.O.B., F.R.S., D.80., o~o., md 
LAVRBINam PULLhB, F.BS.IP. 

TEE Loohy baein is a large and important one, having on ib boundary- 
line and within i t  some of the higheet poaks in Scotland, including the 
highest-Ben Nevis. I t  atretohee from Sgor nan Coireeohen on the weet 
to Meall O d d h  and Creag R d  on the east, a dietsnoe of over 40 
miles, end from Qlae Bheinn end Leim Uilleim on the 8011th to Clam 
Demg and Cam Lea0 on the north, a diatanoe of over 20 miles, the 
tatel area of the basin exoeeding 400 square milea. Within this banin 
ten looha were eoanded by the Lake Survey staff, vie. Looha h h y ,  
Arkaig, Patteoh, na h-Earba (eaet and weet), Laggan, Oeeien, O h d -  
binn, Treig, and an Dnbh Loohen. Five of the looha exoeed 8 milea in 
length, end four exoeed 6 milee in length, while one of them (Inah 
Arkaig) ia 12 milee in length; five of them exoeed 100 feet in depth, 
and three exoeed 300 feet in depth, while one of them (Looh Loohy) 
exoeeda 600 feet in depth. I t  htw been found convenient to inolnde in 
thia paper aho two small loohe whioh drain direotly into Looh Linnhe, 
viz., Lochan Lhnn dB-Bhd on the eaet and Loch nan Gabher on the weet. , 

Looh nan Gabhar ia in Argyllahire, while all the remaining loabr am 
situated in I n v e r n d r e .  The relative poeitione of the looha and 

-- 

Platw, p. 664. 
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riven within the area under dimuseion are ehown in the little index 
map (Fig. I), from whioh it will be seen that Loah Arkaig draine into 
Looh Loohy by the ehort river Arkaig, while the other looha within 
the b i n  drain into the river Spean, whioh joins the river L ~ h y  
ehortly after ita exit from Looh h h y ,  the junotion of t.he two rivere 
being marked by the pretty falls of Mncomir. 

The h h y  basin, only a small portion of whioh has been mapped 
by the Gtrtologicel Survey, liea wholb within the region of the orystal- 
line echists of the Central Highlands. I t  is i n t emted  by the powerful 
north-eaet and aouth-weat f ad t  that traverses the Great Glen from 

BIG. 1.-XNDEX NAP OF T m  W H Y  DIBTBICT. 

Invmeee to the ahom of Looh Linnhe. In  the area weat of this 
dielooation the rooks, M, far ea known, ooneiet of quartz-biotite granu- 
litee and mmcovite-biotite aohists, wLioh are believed to represent 
altered dimenfa. These are traversed by aoid and baeio intrnaionrr 
and numerow veins of granite and pegmatite. 

East of the Great Qlen aeveral of the metamorphio group of the 
Eaatern Highland0 a h  repreeented, inolnding the Perthahire quartzite, 
blsok aohist, limeatone, Ardrishaig phyllitea, and the aaeociated quartzite, 
the beds striking generally in a north-eeet and math-weat direction. 
Theae &eta are pieroed by varions maaeea of igneous rook, of whioh 
the moot important ie the large intrusion of granite forming the lower 
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part of Ben Navie. It is oapped by andeaitio lavee, b m i a s ,  and Id%, 
presumably of Lower Old Red Sandatone 8ge. 

Loch Lochy (see Plate I.).-Looh Loohy ie the muthernmost of the 
ohain of looha ooaupying the Great Glen, whioh were utilieed in forming 
the Caledonian Canal. Ite southern end ie about 8 milea north of Fort 
William. It ie a ekaight looh, running nearly north-east to mth-west 
In form Loah h h y  ie a narrow triangle, with the apex a t  the north 
end, gradually widening eouthward to near Bunarkaig, where the 
p t a s t  breadth ia found, after whioh it rapidly narrows for the re- 
maining 2 milee to the outflow at  Gairloohy. A good road m a  along 

the eastern shore, a rough oarbroad on the weetern side, and eeveral 
stations of the Invergarry and Fort Aiqgnetna railway now give eaq 
amsa  to the looh on the east aide. The aurroundinge are wild, gloomy, 
and eolitary (see Fig. 2). No village ia found on ita ahoree, an occa- 
eional house being passed on the eaat aide, while the weet side ia 
uninhabited eave for one or two distant cote. 

The hille on the west rim with a uniform very eteep dope to a 
height of more than 3000 feet (Sron a Choire Qheirbh), broken only 
by the deep gaahea torn by the torrents in the glwial &b&, whioh here 
extends far up the rno~lntah.  On the eeat the slope is about the name, 



THE FBEBH-WATEB LOCHS OF SCOTLAND. 696 
n 

but the hille 1- high, the ridge (almost wholly oovered with &brir) 
whioh mparates Looh Loohy from Glen Gloy reading to 2000 feet. 

The only important etreama feeding the looh are the river Arkaig, 
bearing the anperfluent watera from Looh Arkmig, entering near the 
lower end, and a large burn ooming down Glen Gloy, the rest of 
the feeders being mere mountain torrente. A very small portion of the 
overflow of Loch Oioh enters Looh Loohy by the Caledonien Canal. 

The length of the looh ia A little under 10 milee, the greatest breadth 
1 f milee,oppoeite the mouth of the Arkaig, and the average breadth three- 
fifths of a mile. The greatest depth ia 631 feet, and the mean depth 
229 feet. The lwh has a euperfioial area of nearly 6 square miles, and 
drains dho t ly  an area of about 68 square milee, but ee i t  receives the 
outflow from Looh Arkaig the total drainage area is nearly 124 square 
milea The ovedow of h h  Loohy is oanied by the river Lwhy into 
Looh Linnhe. 

The survey of the looh ocoupied from April 28 to May 1, 1908 ; the 
height of the eurfaoe above sea-level on aommenoing the survey waa 
found to be 94-24 feet, aa oompared with 98'2 feet obeerved by the 
ofacere of the Ordnanoe Survey on July 1, 1870. Looh Lwhy oontaine 
87,726 milliona of oubio feet of water, or nearly 60 per oent. more then 
Looh Arkeig, the eeoond largest looh in the baain. 

At the north end a emall baein, called Ceann Looh, meamring one- 
half by one-third of a mile, and having a maximum depth of 66 feet, is 
out off from the main lwh by a narrow ohannel in whioh the greatest 
depth ie 40 feet. 

The main looh is a eimple baain, with the U-ehaped eeotion oharao- 
teriPtio of glaoier-formed lakes. All the contours are continuoue, those 
a t  60 and 100 feet enolosing areas little lees than the total length of the 
looh. The aree enoloeed by the 200-feet oontour measures 6b milee in 
length, by the 800-feet contour 44 milea, and by the 400-feet contour a 
little over 8 miles in length. The 500-feet contour enolosea a very 
small area, one-third of a mile long by one-eighth of a mile broad, juet 
abont the middle of the looh, and inoludes the deepest eonnding in 631 
feet. From opposite the mouth of the river Arkaig to the outflow, the 
lwh shallows rapidly and the oontoura are irregular. 

The following table gives the approximate areas between the 
oonsecutive oontour-linw drawn in a t  intervale of 100-feet, with the 
peroentages to the total area of the lwh :- 

Per cent. 
... 44.4 
... 24-8 
... 17-2 
... 15.1 
... 17.9 
... 0.6 - 

100.0 



The flatbottomed oheraoter of the besin is indimted by the oompaxm- 
tively large area covered by water between 400 and 500 feet in depth, 
an area greater than in the two shallower mnea; the mne between 100 
and 200 feet, a h ,  ie rather larger than the ehore zone. 

Temperatwe 0brerwtions."-The surf- tamperatnre varied from 
4S0.5 Fahr. to 4 2 O . 1 .  A aeries taken on April 29 ehowed the small 
range from the wrfaoe to 426 feet of only 1°.2. I t  will be wen from 
the table that the change ie very gradual, but qnickeet in the upper 
60 feet, where half of the total range ooom :- 

. . . . . . . . . . . . . . . . . . . . .  Burt808 4!P-7 Fahr. 
10 feet . . . . . . . . . . . . . . . . . . . . .  42O.5 , 
~1 . . . . . . . . . . . . . . . . . . . . . .  4ahi .. 

1 . . . . . . . . . . . . . . . . . . . . . .  4 P l  ,, 
150 ,, . . . . . . . . . . . . . . . . . . . . .  41°9 , 
200 , . . . . . . . . . . . . . . . . . . . . .  4101 ,, 
800 . , . . . . . . . . . . . . . . . . . . . . .  41a7 .. 
850 . . . . . . . . . . . . . . . . . . . . . .  41°-6 , 
400 , . . . . . . . . . . . . . . . . . . . . .  41O.5 .. 
425 , . . . . . . . . . . . . . . . . . . . . .  41-5 , 

h c b  Arkaig (eee Plate II.).-Looh Arkaig ia a long, narrow, o w e d  
looh, running nearly due eest and weat, the lower end about 1 mile weat 
of Looh h h y  and 10 milea north of Fort William. 

The lower part of the loch ie well wooded, pictnreeque, and romantio, 
with hilh to north and eouth, reaohing well over 2000 feet in height 
(eee Fig. 3). The npper part is borer and grander, the mountain6 
exoeeding 3000 feet in height. A road runs along the north side of the 
looh, deteriorating towarb the weat end into a rough traok which leadm 
to Looh Nevis &d Looh Morar. Several woodedislands enhanoe the 
oharm of the eoenery, and on one of theae ie one of the few neating- 
plaoea of the osprey, still oooupied by the birds at  tbe time the survey 
was made. There ie very good fiehing in h h  Arkaig, and lake trout 
up to 10 lb. in weight were taken from the looh while the m e y  was 
going on. 

Looh Arkaig ia 12 milea long, of aomewhat irregular outline, but 
broadat in the middle perte and tapering towarde eaoh end. The 
p t e s t  breadth is nearly a mile, the mean breadth half a mile. The 
maximum depth ie 359 feet, the mean depth 152Q feet. The eurfeoe haa 

During the p t  twenty yean 8ir John I K m y  hw bka many tempemtare 
o ~ t i o n r  in Looh Loohy, snd has publirhed and dillonmad the rernlta in the follor- 
ing papem, to whiah the d e r  in referred for further detaile: (1) On the EtIecta of 
Win& on the Dintribation of Temperature in the Serr- and Fmh-mbr LwL of the Wmt 
of Sootlad," Gaoft. G q r .  Mag., vol. 4 p. 845,1888 ; (2) On the Temperstwe of the 
Salt- snd --water Iaoha of the West of Sootlend, st Different Depths and Seumm, 
during the yeam 1887 snd 1888," Proa Boy. Bbc. min., vol. 18, p. 189,1891 ; (3) Some 
O ~ t i o ~  on the Temperature of the Water of the bttirh Frerh-water w" &dl. 
k g r .  Mag., roL 19, p. 1, 1897. 
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an area of 6 t  square miles, and the looh draim an area of 66 aquare mile& 
The volume of water is eetimated at 26,873 millions of anbio feet. 

No large looh drain8 into Looh Arkaig, but mveral very amall loobs 
do so, the largest being Looh a' Bhleir, a mile to the north. The ohief 
atreams enter at the west end, where a ahort river brings the drainage 
of Glenn Pean and h r y ,  and on the muth aide, where the atream from 
Glen Camgharaidh entera near the upper end,and that from Glen IKallie 

FIG. ~.-UXH ABXAIG, lPBOM TEE IDABT END. 

(Photopa@ by Mr. Joslu Caunlsy.) 

near the lower end. Only mountain torrents enter on the north. The 
river Arkaig, a mile long, oonveya the overflow of Loch Arkaig into 
Loah Loohy. 

When ameyed, in the middle of June, 1902, the height above aen- 
level waa found to be 139 feet; the offioere of the Ordnanoe Gurney 
found the elevation to be 139'8 feet above the ma on July 10, 1869. 

The b i n  of Looh Arkaig ia nearly aimple, the alight irregularities 
doubtlean correlated with the curving outline, The oontoum at  60 feet 
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and 100'feet are oontinuons. A little over 2 milee from the wed end of 
the loah there is en abrupt narrowing, and the looh oontinuea narrow to 
the end. Corresponding with this the 200-feet wntonr is b d e n  into 
two baains. In the narrow weetern part is a mparete 200-feet b i n ,  
with a maximum depth of 262 feet; this is only separated from the 
main 200-feet baain'by a slight shallowing to 183 feet. The main 200- 
feet baain is about 8 miles long ; it inoluden three awae of over 300 feet, 
whioh, however, are only separated by very alight shallowinge. The 
largest of theee 300-feet areaa ia ahout 2 miles long, is eitnated jnst 
about the middle of the looh, and inoludee the maximum depth of 369 
feet. The othexn, further to the east, are alose together, and of very 
alight extent. Though the wide portion of the looh, fally 9 milee in 
length, forms a simple basin, there is not the well-marked U-aeotion 
found in typioal glaoier-formed loohe (see orosa-seotion E-F on map). 

The following table gives the approximate areas between the oontonr- 
lines laid down at  intervals of 100 feet, with the peroentages to the total 
area of the looh, and ahom a gradually deareasing area with inaruaeing 
depth :- 

Par(. AoreJ. Psoanc. 
0 to 100 . . . . . . . . .  1412 ... W 3  

100 , 800 . . . . . . . . .  1257 ... 31-5 
200 ,, 800 . . . . . . . . .  1073 ... 20.9 ... . . . . . . . . .  Over 300 a 3  6-3 - - 

3995 100-0 

Through the kindnew of Mr. Thomas Honeyman, feotor to Cameron 
of Loohiel, we have inspeoted a bathymetricul ohart of Looh Arkaig, 
baaed upon mndi ige  taken in 1889 by an ofioer in the G)erman a n n ~  
named Sandler. The ohart is drawn to the soale of 15 inohea to the mile, 
and the mndinga are given in fathoms. A oomparison of Sandler's 
map with the Lake 8 u m y  map shorn that: (1) Sandler's soundings are 
muoh leee numerous than those taken by the Lake Survey, and many of 
his lines were taken in zigzag fashion inatead of running at right angles 
to the axis of the looh; (2) Though there is a general agreement 
between the two maps, the Lake Survey map ahowe as a d e  rather 
deeper water, p i t i o n  for poeition; for inetanoe, taking the deepest 
wandings on eaoh of Sandler's linen, and plaoing i t  approximately on the 
Lake Survey map, deeper soaudinga ooour in the vidnity ; thua Sandler's 
deepeat sounding in 56 fathoms (880 feet) approximatan to the Lake 
Burvey maximum in 859 feet. 

Temperature 0bsmatim.-The surfaoe temperature in the oentre of 
the looh varied from 48O.8 Fahr. to 51°.5 during the three days of the 
survey; near shore it reaohed 52O.3 on June 13. A a r i a  taken in the 
main beein on June 11 showed a range of 4O.7 from the enrfrroe to 280 
feet, the greatest variation being obaerved in the superfioial layers of 
water, as shown in the acoompanying table :- 
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8urfam . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  10 feet 
25 , . . . . . . . . . . . . . . . . . . . . .  
50 , . . . . . . . . . . . . . . . . . . . . .  

100 , . . . . . . . . . . . . . . . . . . . . .  
150 ,. . . . . . . . . . . . . . . . . . . . . .  
200 ,, . . . . . . . . . . . . . . . . . . . . .  
260 , . . . . . . . . . . . . . . . . . . . . .  
280 , . . . . . . . . . . . . . . . . . . . . .  

Loch Potkrck (gee Plata VII.).-Looh Patteok (or Pattaig) lies at a 
considerable elevation among the mountains which separate Looh 
Erioht from Looh Laggan. It is only abont 2 miles dietant from Loch 
Ericht, though i t  belonge to a different drainage eyetem, draining by 
the river Pattmok, mme 9 miles long, into the upper end of Looh Laggan. 
It is a loch of somewhat irregular form, abont a mile long by half a mile 
broad, ita long axis running nearly north-east and eouth-west. The 
maximum depth ie 68 feet, and the mean depth 14 fwt. The volume of 
water ia estimated a t  106 million cubio feet. The superfioial area ie 
about 173 acres, or fully a quarter of a square mile, and i t  draine an 
area of 18 square milee. It reoeivee the greater part of the drainage of 
the eaat eide of the mountain meee, of which Ben Alder (3767 feet) ia 
the highest p k .  In thie drainage area are three smaller looha, whioh 
were not eurveyed. When surveyed in May, 1904, the height above 
sea-level was estimated (from epot-levels) a t  1419 feet. 

The basin ia quite eimple, the conto~ire roughly following the 
irregular outline of the ehore, and the deepeet part almoet in the centre 
of the looh. The elopee ew gentle, except opposite the mouths of the 
two rivers, both of whioh have laid down alluvial promontories, with 
emall ielenda, from whioh the inoline to the deepest water is rapid. The 
looh ie on the whole ehallow, for 78 per cent. of the lakefloor is covered 
by leaa than 20 feet of water, and 60 per cent. by leas than 10 feet of 
water. 

Tmparahrre O b ~ ~ . - A  eeriee of temperatures, taken in the 
deepest part of the looh, gave 42'4 Fahr. at the surfaoe, 41'-4 at  26 feet, 
end 40"-8 a t  60 feet. 

M a n  na I-&rba (see Plate III.).-The two loch whioh bear 
thie name may have formed at  no very dietant date a eingle loch, as 
enggeeted by the oommon name and by the appranoe  of the ground. 
Be that se i t  may, they are now two distinct loohe, differing by neerly 
10 feet in level. In April, 1873, the Ordnanoe Survey oficers found the 
elevation of the neat looh to be 1161.7 feet, end that of the eest looh 
1142.3 feet, above sea-level. They lie in a valley, whioh rune nearly 
perallel to that m p i e d  by Looh Laggen, to the m t h  eide of that looh, 
and distant from it about a mile. Hills of over 8000 feet rise o l w  on 
tbe eest ; on the weet they are eepemted from Looh Laggan by a ridge 
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of between 2000 and 2500 feet in height. The ehorea ere for the masf 
part wooded. . . Tlre Wsst Looh.--Thie ie the larger, broader, and deeper of the two. 
It lies at an elevation of about 1150 feet, eome 830 feet higher than 
Loch Laggan. It ie fully 12 milee in length, rather lees than onethird 
of a milo in greatest b d t h ,  and a qnerter of a mile in meen breadth. 
The greateet depth ie 81 feet, the mean depth over 35h feet. It has a 
unperficial area of about 263 aores, or lee8 than half a quare mile, and 
draine an area of fully I square milea. The volume of water mmounta to 
408 millions of oubio feet. The looh ie fed chiefly by two moll  streams, 
ooming down from Beinn a' Ohlachair, whioh unite just before entering 
the looh. A stream, half a mile long, winds through a boggy 'flat, oon- 
vejing the overflow to the east looh. The long narrow looh ie nearly 
straight. From the centre i t  narrows to the outflow, but aouthweetwerd 
to the upper end the width ie nearly uniform, the end redangular, 
etraight, and a quarter of a mile aoroea 
. The baein is quite eimple, none of the oontonr lines being broken. The 

oontoure do not closely follow the ehore-line ; they narrow more deoidedly 
than the outline from the centre to eaah end, the elopea being much 
eteeper towarde the centre of the looh, where the motions are U-aha@ 
The deepeat part is rather to the east of the centre, and i t  ie onrioue to 
note in oloae proximity an elevation with only 30 feet on it, earrounded 
on all side8 by water exceeding 60 feet in depth. 

The approximate areas between the oontour-linee, and the peruentagea 
to the total area of the looh, are as followe :- 

Fa&. Arrcr Per om+ 
0 b 25 . . . . . . . . .  102 ... 38-7 

25 , 50 . . . . . . . . .  85 ... 32.2 
50 , 75 . . . . . . . . .  67 ... 25.6 
Over 75 . . . . . . . . .  9 ... 8.5 - - 

263 100.0 

Temperature 0bnevvationr.-A seriee of temperatawe a t  the deepest 
part of the looh showed a range 4O.8 Fahr. from top to bottom. The 
greater part of this was in the upper 10 feet, the difference between 10 
and 60 feet being only lo, as ehown in the following table :- ' 

. . . . . . . . . . . . . . . . . . . . .  Borfwe 49O9 Fahr. . . . . . . . . . . . . . . . . . . . . .  10 feet 460.1 , . . . . . . . . . . . . . . . . . . . . . . .  20 45O.8 ,, . . . . . . . . . . . . . . . . . . . . . . .  80 45O-1 ,, 

Near shore the snrfaoe temperature wae~ as high se t i 3 O . 4 ,  the air 
temperature being 62.O2 

The Eost Loch.-Thie ie about half a mile distant from the weet 
loch, and nearly 10 feet lower, about 1140 feet above the eee. It %I 1) 
milea long, a querter of a mile in greeteat breadth, and averages jaat 
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under one-fifth of a mile in breedth. The maximum depth is 69 feet, 
and the mean depth 31 feet. It haa an area of about 146 acres, or nearly 
a quarter of a square mile, and drains sn area extending to about 9i 
square milea, inoluding that draining into the west lwh. The volume 
of water is 191 millions of oubio feet, or lw then half the volume of the 
west looh. The ohief feeder is the stream from the weat loch; There 
enters also at  the upper end a branch of the Allt na Maghe, the stream 
whioh h a  laid doiwn the delta now mpereting the two l w b .  About the 
middle of the east ahom enters the small stream ooming from Looh an 
Iubhair. The watere of Loohan na h-Earba are diaoharged by the Allt 
Lowreg, about a mile long, into Lwh Leggan. 

The east lwh haa the same general form ee the west loah, long and 
narrow, broader at  the npper end and tapering to the outflow. The 
deep water is all towards the upper end, the lower half of the looh 
being very shallow. The area enclosed by the 60-feet contour ie about 
half the total length of the lwh, and in this part the seotiom are 
somewhat U-shaped. A slight shoeling is observable opposite the 
entrenoe of the stream neer the middle of the eastern shore, whew, in 
the centre, the deepest sounding wee 62 feet, with depths of 60 feet and 
over both to the north-eeet and mth-weat. 

Temperature 0beervationu.-Serial temperature8 in the deepest part 
indicated pmtically the game range (6") ee in the west looh, a d  the 
distribution of temperature was exaotly similar, but all parte of the 
looh were abont lo higher :- 

SarEeoe . . . . . . . . . . . . . . . . . . . . .  51°'0 Fehr. 
10 feet . . . . . . . . . . . . . . . . . . . . .  47-5 , 
20 , . . . . . . . . . . . . . . .  .:. ... 46O.2 , 
50 , . . . . . . . . . . . . . . . . . . . . .  46O-0 , 

The air temperature wee 66"-2. 

Loch Laggan (see Plate IIL.).-Looh Laggan is situated in the 
southern portion of Inverness-shire, between the Highland and West 
Highland railways, being abont equally distant from the nearest points 
of each. Dalwhinnie, on the Highland railway, is abont 61. miles from 
the upper end of the looh; Tullooh, on the Weet Highland railway, is 
about 6 miles from the lower end. The coaoh road from Kingussie to 
l'ullooh paws along the northern shore. The lwh rune nearly north- 
east and south-west, and oooupies a valley lying between the very high 
mountains of Bedenooh on the eouth-eeet and an equally high and more . 
extenrive mountain maas of the district of Loohaber on the weet. The 
looh is of the ueual elongate narrow form of Scottish lochs, narrowest 
in the oentral parta, and somewhat expanded towards eaoh end, where 
deeper water occurs. The outline is very irregular, and the bottom, ee 
shown by the oontours, oorrespondingly irregular. A number of larger 
and smaller islands are found in the narrower parts of the loch. The 

No. V1.-DEUEMBEB, 1906.1 2 8 
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length i+ little over 7 miles, the greatest breadth two-thirds of a mile, 
the mean breadth nearly half a mile, the enperficial area about 1900 
acwe, or nearly 3 square miles. The maximum depth in 174 feet, the 
mean depth 68 feet, and the volume of water about 5600 million8 of 
cubio feet. The loch waa eurveyed on June 2 and 3, 1902, when the 
elevati6n of the lake9arfaae above the eea wes found by levelling from 
bench-marks to be 818.6 feet; the officem of the Ordnance Survey f o d  
the elevation to be 818.9 feet above eee-level on October 19, 1867. The 

s h o w  are wooded nearly throughout, and the ecenery wild and pic- 
tmeque (me Fig. 4), the mountaina risiig abruptly on the north aide 
into a series of peaks, culminating in Creag Mqhaidh ,  3700 feet high. 
On the aouth-emt the high mountain8 are more distant, Beinn a' Chlaohair, 
over 3600 feet, being 4 miles from the lower end of the looh. Clam to 
the loch on this side, two hille, rather more than 2000 feet in height, 
eeparate it from the valley in which lies Lochan na h-Earba. Loch 
Laggan drains directly an area of 34 square miles, but eince it reoeivm 
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the o d o w  from Looh Patteok and Loohan na h-Earba, ite total drainage 
a m  is nearly 62 square milea The prinoipal etream entering the looh 
is the river PatteoL, whioh draine Looh Pattaok and a number of smaller 
looha. The Allt Lowreg b r ing  the overnow of Loohen na h-Earba 
Near Aberarder, in the middle of the north shore, two large b u m  enter, 
and there are many emaller streerne on thin mde. The river Bpean 
iaauw from the looh, and flowe into the Loohy olose to Lwh Loohy. 

Contours are drawn for every 25 feet of depth. The bottom is so 
inegular that only the 2&feet end the 50-feet oontourn are oontinuoas, 
and follow approximately the outline of the ahore. All the others are 
muoh broken up. The 76-feet contour is broken into four dietinot 
portions; the largest of these a p p m h m  the wmt end of the looh, and 
is milea in length. Two leeeer areee, eaoh about twethirds of a mile 
in length, oocur oloee together in the narrow middle part of the loch. 
The 7bfeet area towarda the upper end of the loch is neerly 11) mila in 
length. The shallowings between them varione barins are all oppoaite 
the mouths of etreame, but in one instance the stream is too emall to 
acooant for the shallowing, and other larger streems appear to have had 
no effeot on the contourn. The largeet 76-feet baein includee two areae 
of over 100 feet, e. very limited one in the narrow part of the looh, with 
a maximum depth of 105 feet, and another, 11) milee in length, near the 
weet end. This 100-feet area is at  the broadest and deepast part of the 
lake, and inoludea an area, two-thirde of a mile in length, of over 150 
feet, in whioh two sounding8 of 174 feet and 170 feet re~pedively were 
taken, with a shallowing of 155 feet between them. The two ma l l  
75-feet are- near the middle of the lake inolude deptha of 112 and 114 
feet reepeotively. The eesternmoet 75-feet area inoludee two very emall 
b i n s  of over 126 feet, with maxima of 133 and 141 feet. Meny leaeer 
irregularities o m r .  For about hd f  a mile from the inflow of the a 

river Pattaok the looh is very ahallow, and the bottom and ahores 
are sendy. 

The approximate areea between the oontour-lines at  intervale of 
60 feet, with the percentage6 to the total area of the loah, are given 
in the following table : - 

FW. A m .  Par cat, 
0 to 60 . . . . . . . . .  765 ... 40.3 

50,100 . . . . . . . . .  686 ... Wl 
100 , 150 ......... 8B6 ... 20.8 
Over 150 . . . . . . . . .  53 ... 2.8 - - 

IWH) 100.0 

Tmpsraturs 0bemtions.-The following mria of temperaturm, 
taken towards the eest end of the looh at noon on June 3, 1902, 
indiatee a range of only 1O.2 Fahr., the greater part of the variation 
d g  in the upper 10 feet of water :- 
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Lod Osuian (see Plate IV.).-Loch Osaian (or Onohan) is a narrow ' I 
loch in a valley running nearly north-& and eouth-west to the north 
of Rannooh moor (see Fig. 6). It lie8 a t  a ooneiderable elevation, abont 
a mile north-eest of the summit of the Waet Highland railway, at 
Corronr etmtion, from which the loch oan be seen. The mountains riee 
to over 8000 feet both on the north-weet and mouth-east. The former 
mlitude ie now relieved, eince the maneion of Bir John Stirling Maxwell, 
Bart., has been built on the shore of the loch. 

In form Lwh Osaian is narrow, with ita long axis dightly aurved, 
and of nearly d o r m  breadth throughout. I t  ia S t  miles long, uar ly  
half e mile in greeteat breadth, and haa a mean breadth of abont one- 
third of e mile. The greatest depth ie 182 feet, and the mean depth 
48 feet. It haa a euperfioial area of juet about a square mile, and a 
volume of 1224 millione of cubic feet. I t  draine an area of nearly 
10& quam milee, reoeiving only mountain tomnta from the mmund- 
ing hills, and flowe out by the river Osaian into Loch Qhuilbinn, 2+ miles 
to the north. The loch wee eurveyed on &y 14, 16, and 16, 1902, 
when the height of the water above eea-level was found to be 1268.7 
feet; this ie nearly ident id  with the level determined by the Ordnance 
Burvey officere on May 27, 1870, vie. 1268.6 feet. 

The bottom of Loch Oasian ie very uneven, the transverse, as well 
as longitudinal, aections being undulate. Only the 25-feet contour 
follows the line of the shore. The 60-feet oontoar encloses an ues 
2 mila in length. The south-weetam portion of this for threequartan 
of a mile is exceedingly narrow. Near the middle of the looh it 
broadem to a quarter of a mile, and continua broad to near the oatflow. 
The area over 76 feet in depth ie fully a mile in length, that over 
100 feet half a mile, m d  that over 125 feet a querter of a mile in 
length. One mile from the upper end there ie in the centre of the loch 
a ahd ,  over which the deptb ia only 11 feet. The approximate areas 
between the aontour-lines, and the perwntagee to the total eree of the 
looh, are ee followe :- 

Fee& A a r a  k m u h  
0 to 25 . . . . . . . . .  214 ... 84'6 
25,  50 . . . . . . . . .  234 ... m6 

. 50 .. 75 . . . . . . . . .  104 ... 15.8 
75 .. 100 . . . . . . . . .  72 ... 10.9 
Over 100 . . . . . . . . .  88 ... 6.1 - - 

657 1009 



It will be obeerved that the area of the lake-floor oovered by water 
between 26 and 50 feet in depth ie larger than the ahore-eone!oovered 
by less than 25 feet of water. 

pIQ. ~.-LOCH OSEIAN. 

(Photograph by Sir John Mumy.) 

Tmperntuw Ob&'o~.-The following temperatnreu taken at  
1 p.m. on May 16, 1902, ahowe a range of leee than lo Fahr. :- 

Burfaon . . . . . . . . . . . . . . . . . . . . .  44O.S Fahr. 
10 feet . . . . . . . . . . . . . . . . . . . . .  +lo-1 .. 
25 , . . . . . . . . . . . . . . . . . . . . .  4P? , .. . . . . . . . . . . . . . . . . . .  4P8 

100 , . . . . . . . . . . . . . . . . . . . . .  4s0.4 , 

Loeh QhuiZbhn (eee Plate V.).-Looh Ghuilbinn (or Gnlbin) ie a mall 
and relatively broad looh, lying in the midet of the high mountainoue 
region between Loohs Ericht, Treig, and Laggan. The long axis runs 
nearly north and south. The ennounding hills rim on all eider, into 
peah of well over 3000 feet The looh k fally three-quartern of a mile 



long, and nearly half a mile in greateat breadth, with a meen breadth 
of a little over a quarter of a mile. The greeteet depth ia 49 feet, end 
the mean depth over 13 feet. The supedaial area is about 146 
or nearly a quarter of a square mile, end the volume 86 million oabio 
feet It reoeivm the drainage of a basin extending to 29 sqaare milea 
including Loah Oeaian. It is fed ohiefly by the river OBaien, which, 
M d e e  bringing the overflow of Looh Oeeian, reoeivee the M i  of 
oonsiderable glens both to the eaat end weet. Ita outflow is by the river 
Ghuilbinn, whioh flowa due north about 6 milee and enters the river 
Spean just below Loch Laggan. The level of the looh ie errtimmted 
from spot-levels on the shore to be 1160 feet above the sea 

Looh Qhuilbinn is a mmple basin. The ddee slope very gently down 
to 20 feet, nearly 86 per oent. of the whole eree of the looh being 1- 
than 20 feet in depth. From 20 to 40 feet the slope of the mdea in 
much steeper. A very small area exoeede 40 feet in depth, only about + per cent of the whole. The d a c e  temperature on May 17,1902, 
varied from 45O.0 to 46°.3 Fahr. 

Loch Treig (me Plate TI.).-Loch Treig ooonpiee s deep narrow 
valley among very high mountains in the region of Loohabar (eee 
Fig. 6). The valley trends nearly due north and aouth. The Weet 
Highland railway runs along the east side, and Tulloch station, whenoe 
the coach road goes off towards Kinguseie, is only 2 miles from the 
north or lower end of the looh. There is no road on either aide of the 
looh, nor is there to the south any public road nearer than Kingahouae, 
at  the head of Glencoe, Bannooh station being about equally distant. 
The old road from Struan to the old C o m r  Lodge oame to the heed 
of the looh, but is now disused and in bad condition. A oert-rood 
approaohea the north end of the looh. The sidee of the looh are quite 
uninhmbited, but at  or near either end are a few keepers1 houeee end 
farms. The mountains rise very steeply on either side, thoee on the 
west being higher, rising in a series of peaks, the high& of which 
(Stob moire an Eaaain Mhoir) reaohes a height of 3658 feet; on the 
east the highest peak is Cnoo Dearg, 3438 feet high. 

The length is a little over 5 milee, the p t e s t  breadth three 
quarters of a mile, mem breadth j u t  under half a mile. The maximum 
depth is 436 feet, the mean depth 207 feet. The area of the loch is 
nearly 2* aquare miles, and it drains an area of about 42 aquare milea 
Three streams, oonsiderable only during floods, enter the upper end 
of the loch ; the sides are unbroken by any large stream, but sre aoored 
by the torrents whioh cut through the glacial Mo, whioh here, se 
at  Looh Loohy, extends far up the hillsides. The overflow ia oarried 
by the short river Treig into the river Spean a t  Tnllooh. On May 29, 
1902, when the survey was finished, Loch Treig waa 787.0 feet above 
see-level; the level waa high in consequenoe of recent raim. On 
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July 19,1868, the Ordnanoe Survey found the height above the sea to 
be 789.9 feet. In  volume h h  Treig oomee third amoug the loohe of 
the Loohy basin, oontaining 13,907 milliona of cubio feet. Thie ia more 
than twioe the volume of Looh Laggan, rather more than half that of 
Looh Arkeig, and one-third that of Looh Loohy. 

In  form Looh Treig ie a narrow triangle, broadest towards the math 
end, and tapering all the way to the outflow. Half n mile from the north 
end a rocky promontory, the Rudha Ceann Ard Thonnaich, oonetricta 
the looh, but there ie no ehallowing in the narrowa, where the depth ie 

PA.-. - - - -  

FIG. ~.-LOCH TREIG. 

(Pbtqwoph by Dr. T. N. J&nrton.) 

well over 200 feet. The baain is quite eimple, all the oontonra approxi- 
mately following the etiore-line. The eteep elope of the hilla is con- 
tinued under water, and- thew is in moet parta but little beeoh. The 
axia of the looh is elightly oarved, and the line of greatest depth is 
nearer the west shore.' The area over 400 feet deep ia very narrow, 
about 2 milee in length, and a t  both ends oomea very close to the weat 
mde, the eteepeat elopee in the looh being at these points. The orom- 
d o n e  in the middle parts of the looh, ee at  G D  on the map, only 
show elightly the U-shape whioh distingniehea glaoier-hollowed looha. . 
The valley is eo narrow, relatively to the depth of the looh, that the 
steep dopee resoh far toward8 the middle, and leave but little compura- 
tively level bottom. Towarde the south end, where the looh ie broader, 
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and the depth leas (from 200 to a little over 300 feet), there is a greater 
extent of nearly flat bottom, and the U-motion is more clearly marked. 
The approximate a m  between the conseoutive oontoure a t  intervals of 
100 feet, and the peroentages to the total area of the looh, are given 
in the following table :- 

Paet. Acma. 
0 to 100 . . . . . . . . .  415 

100 ., 200 . . . . . . . . .  294 
200 " 300 . . . . . . . . .  440 
300 .. 400 . . . . . . . . .  1 6  

Over 400 . . . . . . . . .  136 - 
1640 

Per olmC ... 810 ... 19.1 ... 2&6 . ... 16.6 ... 8.7 - 
100.0 

The striking oharaoterietio brought out by this table is the large 
area of the lake-floor covered by water between 200 and 300 feet in 
depth-an area greater than in either of the two shallower zones. 

Temperature 0beelvatim.-At the early seeeon when Loch Treig waa 
~urveyed, the surfaoe was very little warmer than the bottom, the 
whole difference between the surface and 300 feet, on May 29 when the 
laat,series was taken, being only 1°.7 Fahr. Four days oarlier, May 24, 
the ,difference was only 0°.7. In  the interval the surface had risen 
in hmperature 1°.6, while a t  300 feet the rise waa only 0°.6. The three 
serials are contrasted in the table appended :- 

Yay y, / ,I., a*.. I 7Y2 1 YayZS* 

Surhce ... 
5 feet 

10 ,, ... 
20 ,, ... 
30 ,, ... 
40 ..... 
50 ,. ... 

100 ,. ... 
180 ,.... 
200 , ... 
m ,, ... 
800 ,, ... 

-- - -- -- 
O Fabr. 
41'2 
41.2 
41.0 
41'0 
41.0 - 
41-0 
M.9 
40.8 
40'8 
40.6 
405 

A* DubA Lochan (see Plate VII.).-A very small loch situated about 
halfway between Looh Treig and the river S p n  m d ' a  little to the 
west of the river Treig. It liee at  an elevation of 785 to 790 feet 
above the sea, at  the weet side of an extensive depoaib of gravel and 
sand, hills of moderate height rising on the west shore, (aee Fig. 7). 
It is of somewhat oblong form, divereifled by many little byti, 
and is shallow and weedy towards the muth end. It is nearly a 
quarter of a mile long, and covere an aree of about 84 acres. The 
greatest depth is 40 feet, and the mean depth 15& feet. The volume 
of water amounts to 6 millions of cubic feet. I t  has a drainage ares of 
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about onesixth of a quare mile, receiving only looal superRoia1 water. 
It drains by a small stream northward into the river Spean. 

The b i n  of the loch i n  quite aimple, the deepeet part being muoh 
nearer the north end, and the longitudinal slope is 8ooordingly quioker 
a t  the north end and very gradual towards the m t h .  The temperature 

BIG. 7.-AX DUBH MCHAX. 

(PAdogmph by 6Wnd Maimwring. )  

of the water on October 18, 1904, wes 46'9 Fahr. a t  the surface, the arrme 
a t  a depth of 20 feet, and only a trifling fraotion lea6 a t  the bottom, 45O.8. 

Lodun Wnn dh-Bhrh (see Plate VIII.).-A very piotureeque looh, 
almoet halfway between Fort William and Ballaohuliah. It is about 
5 miles south of Fort William, and is reached by a very rough road, 
one of General Wade's military roads. It is a narrow looh, with ita 
axis running north& and south-weat The surrounding hills are of 
moderate height (1600 to 2000 feet) and graeey, except on the mat, 
where Mullach nan Coirean rises steeply to 3000 feet. Patohee of br 
wood towarda the lower end of the looh enhance the beauty of the 
soene. 

The looh is nearly a mile long and relatively very narrow, the 
greatest breadth being only about one-eixth of a mile, and the mean 
breadth one-eighth of a mile. The maximum depth ie 25 feet, and the 
mean depth 84 feet. The surf808 hae an area of about 66 aorea The 
volume of water is 23 millions of mbio feet. It reoeivea the drainage 
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from an area of over a aquare mile, by smell burns only, and flown out 
by the Water of Kiaohnish into Looh Linnha 

At the date when mmeyed (Hay 9, 1903) the height above ses- 
level was 510'1 feet, exeotly one foot lower than the elevation deter- 
mined by the Ordnanoe Survey offioera in May, 1867. 

The b i n  of Loohan Lhnn d b B M  is broken by islands, about a 
quarter of a mile from eaoh end, and nearly in the middle of the looh. 
The island towarb the upper end is on a bar, the greatest depth to the 
north-west and south-eaat of i t  being respeotively 9 and 8 fwt. Tbin 
bar outs off a separate small beein, with a maximum depth of 21 feet. 
The greateat depth of the lwh, 26 feet, waa found not far to the north- 
east of this island. North-eaat from the lower ialand i t  is everywhere 
shallow, nowhere exoeeding 7 feet. 

The shores of Loohan Lhnn dB-BhrB are oompoeed ohiefly of gravel 
with boulders, which form many heather-covered mounds. Rook ia 
exposed in many small spota. The stream flowa out through a flattieh 
tract, covered with moraine mounde, about half a mile long, and rook 
was seen in the ohannel at a diatanoe of about 100 feet from the 
looh. The promontory below Lundavra farm haa been laid down by 
the stream. 

We were told by the local inhabitants that the looh will aometimee 
freeze all over in a single night, and that small dark trout are abundant 
in it. There are alao some pink-ooloured trout, and othera ailvery like 
salmon. 

The temperature wan 48O.0 Fahr. throughout. 

LocA nrrn ffabhar (see Plata VIII.).-Looh nan Gabhar (or Qonr) in 
a little weedy hollow lying cloee to the sea-shore, and very little above 
sea-level, on the weet side of Loch Linnhe, nearly opposite Ballaohnhh. 
It runs nearly east and weat, and oocupies the muthern portion of a 
large oval alluvial flat, in the midst of whioh rims an abrupt boss of 
rook, the Tbrr an Ddn, apparently some 70 or 80 feet in height Thia 
alluvial flat is surrounded by steep roclcy hills, whioh form the aontharn 
shore of the looh. 

The loch is of very irregular form, and interrupted by narrows, 
bays, and promontories. It is fully half a mile long, onsaixth of a mile 
in greetat breadth, and one-eighth of a mile in mean breadth. The 
maximum depth is 6 feet, and the mean depth 2+ feet The area of the 
water-surfaoe ie only about 45 eons, and i t  reoeives the drainage of 
13 square miles of oountry. The height above see-level, on the date 
when the survey waa made (May 12, 1909), wan 7-36 feet, ae oompared 
with 7.5 feet observed by the otilcere of the Ordnance Survey on 
July 19,1867. 

Loch nan Gabhar receives by the river Qour the drainage- of e 
coneiderable mountainous stretoh of oountry, bordering Glen Qour, 
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whioh extends ti miles lweet from the loah, among peaks rising to 
nearly 2600 feet. Two branoh glens extend mveral milea to the 
north, and one of there bring8 the overflow of a emall looh, Loohan 
ne Beinne Baine, whioh was not surveyed. As a ooneaquenoe of the 
exteneive drainage area, the looh b subjed to great alterations of level. 
The river hee laid down long q i t a  of sand, and threatene to silt up 
the looh altogether. A very short stream oonvers the overflow to the 
sea; there is a baa of rook on the north side where i t  leavee the looh. 
I n  volume Looh nan Qabhar is the last in the b i n ,  containing only 
6; milliona of mbio feet, or one million lean than the volume of an Dubh 
Loahan. 

The temperature of the water on May 12,1903, wee 61°*6 Fahr. at  
the surface and s t  the depth of 6 feet. 

The partioulara regarding the loohs dealt with in this paper are 
collected together in the table on the following page for oonvenience of 
referenoe and oomparison. 

From this table i t  will be neen that in the twelve loohs under oon- 
sideration, whioh oover an area of about 20 square milea, nearly 2600 
aouudings were taken, or an average of 214 sounding8 per looh, and an 
average of 129 soundings per equare mile of enrfeoe. The aggregate 
volume of water contained in the loohe is estimated a t  86,855 millions 
of oubio feet, or more than one-half of a oubio mile, and the area draining 
into them ie over 270 qnare miles, or nearly fourteen time8 the area of 
the loohe. 

The Bed Lochan at Tul2od.-The Bed Loohan, oalled in Gaelic by 
a name which eignifia brown eye," is a very small pond lying in an 
extensive morainio terrace at  Fereit, near the north end of Looh Treig. 
It is only about 30 yards in ita longest diameter, and 6 feet deep in 
the oentre, ie fed only by raine, and hae no outflow except by pemolation 
through the gravel, yet ita surface is maintained almoet oonstently at  
the same level. The water is always turbid, and varies in colour from 
dull green to brown or red. 

It waa 0rat examined by Sir John Murray in May, 1902. The water 
WM then brown; the colleotion taken with the ooam net very pale 
yellow, that taken with the fine net a deoided red. At that time there 
were only two very abundant orgsniams--the larva of an insect, 
Ctwethra, known aa the phantom larva," and a reddiehaloured rotifer, 
Anurasa wlga. There were many other rotifera, entomoetraoa, and 
other orgaubma oommon in ponds, but none of them were abundant 
enough to be held responeible for the oolour of the water. The 
oolleotion made with the fine net wea examined by Dr. T. N. Johneton 
and James Murray. On adding a little formalin, whioh killed the animala, 
a blood-red sediment waa depoeited, whioh waa found to coneiat ohiefly 
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of A. +a and myriads of its red eggs. At that time this speoiee 
seemed to be mainly the oeuae of the red oolour. 

Examined at  dserent seasons, the wlour waa found to vary. In  
Oatober, 1905, it wee very red; in Hay, 1904, dull brown; in January, 
1906, green. On all them oooasiom the phantom larva wee abont equally 
abundant, and none waa men in a more edvanoed stage of development. 
The ohangea of colour are doubtleaa correlated with the predominance 
of one or another organism. The A. valga is not always red; in May, 
1903, it waa dull grey in oolour. When alga are swarming, the colour 
will incline to green. The oolour may be affeoted by the development 
of certain entomostraoa-Diaphntu gracilw, for instance, wae very 
abundant, but quite oolourleee, in May, 1903. Later in tho year i t  
beoomee brown or red. 

There are other ponds in olose proximity to the Red M u m ,  but 
none of these aharea the turbidity and reddish-brown oolour. The 
peouliarity is probably due to ita being more closely shnt in. The 
sarrounding rim of gravel is 14 feet above the pond a t  ita lowest part. 
There is, besidee, a fringe of biroh trees. The water is stagnant, whioh 
favoare the growth of oertain orgenisme, partiualarly Anurma cdga. 
The blood-red larva of Ohimmnw, though abundant, oould have nu part 
in oeaeing the red oolour, ee it wee not in the open water, but among 
the weeds and mud. 

Mr. Roberteon, the keeper at  Fereit, to whom we are indebted for 
neverel oolleotione and muah information about the loah, etatee that i t  
is leter in fiwEing than the other ponda in the region. The more 
aotive decomposition in tho stagnant water would aowunt for this. 

The temperature of the water in May ie about 45'-0 Fahr. It ie 
said that wildfowl never nettle on this pond, and that the oommon frog 
oannot live in it. 

The following legend waa related to Sir John Murray oonoerning t h b  
Red looh :- 

" Many oenturiee ego there lived in theee parts a noted hunter named 
Donnuil. In return for some nervioes rendered to the witah of Ben-a- 
Vreioh, she offered to deprive the deer either of ths aense of eight or of 
emell, eo fsr aa he wee personally concerned. He ohom to have the deer 
deprived of the sense of emell, ' for,' said he, ' I oan easily oheat their eye.' 
The ,witah, however, told him that in the stomach of the leet stag he 
would kill there would be found a ball of worated thread. h time 
perPed Donnuil beoame ill, and, while weak in bed, his daughter told 
him a fine stag waa caught by the horns in some bushes near the horn. 
He naked for hie --bow, and, although in bed, he shot the stag 
through his bednn,m window. Latar on his daughter brought him a 
ball of worsted whiah had been found in the stomaah of the stag. He 
knew his end wee near; indeed, he died the same evening. On the 
following morning the Red Looban had appeared at  the plpoe where the 
oteg wee killad." 



Thie story wee evidently invented to explein the origin of the Bed 
laah, and ie of the some order as thoee etories inventad to explain why 
the fox hee a bushy tail, and why the aerpent orawla on hie belly. 

NOTES .ON THE BIOLOGY OF THE L O W S  IN TEE 
LOOHY DIHTBIOT. 

TEEBE is little peculiarity in the biology of the large lakes in the bain, except in 
that of Loch Lochy. They contain the ordinary fauna of great lakee of low tsm- 
perature. Most of them were surveyed no enrly in the season that the water WM 

little above the minimum winter temperature, and the summer ornrtwa (Hdqpc- 
dium, Leptodora, e b )  had not arrived. The smaller l& were warmer, and wme 
of those cruetacea were present. 

Loch ArMg.-The plankton is almost exactly that typical of large laker, with 
hardly any local peculiarity. The larva of Lsptodom, which we have rarely found, 
was present. A few examplea of the somewhat rare Lcrtona setif' were found. 
A few species of planktondesmidn, chiefly of the genu r5taumstrum, occnrred, but 
they were lea wnepicuous than in the lo& farther wert. 

Loch Uy.-Though the situation of Loch Lochy is M, dmilnr to that of Loch 
Neaq and though the de@h in the two loch Q comparable, the plnkton of Looh 
Lochy &ern a remarkable o o n h t  to that of Loch Neon. In two diffmnt para 
when the lochs were examined, the plankton in Loch Lochy WM found to be much 
richer. The quantity was many timee greater, the species more numerous, but the 
special feature waa the quantity and variety of the phytoplankton. This will be 
treated in detail later by Prof. Bachmann. Diatom were very abundant. M- 
laria fmestratu, var. a a M o i d e d ,  waa of more luxuriant growth t h  had been 
observed elsewhere, the colonies often makii more than two complete tunu of the 
spiral. The rare crustcrcsan O p h r y o ~ ~  pdw (dincovered in ~ r k i n  in Loch Nem 
by Mr. D. J. Scourfield) was present. The helhoon CIdhrulinu, of frequent 
ocourrence in our larger laker, but usually as skeletons merely, was here abundant 
and alivo, the majority of the examplee having the pseudopodia fully extended. 

Lochan mz h-fir&.-The fauma calla for little comment. Lcltona adifem wan 
found in the west loch. Of the summer crastecee, Holopadum WM in both lock 
Leptodm only in the a t  loch, and D i q h a ~ ~  brachyrrum only in the weat 
locb. Dermidu were compicuoue in both lochs, and included wme specicre which 
we have not often found. 

Lodr Lag~on.-The plankton ia quite ordinary, except that it is the only loch 
of the baein where we observed two species of Dkptomw. One wan the common 
D. gracilis, the other difficult to determine, owing to the lack of fully matured 
examplee, but almost certainly D. loticqpc. 

Loch O h n  and Lid Gihui1binn.-The fauna of them lochs is in no m y  
peouliar. Desmidr were warn in Looh Oeelsn, and abundant in Loch Ghuilbinn, 
where, among others, Sbumshwn ophiura ocourred. 

Lad lhig.-Boamino obtwircstris had a very long spine, approaching tbe 
variety 2ongiapiw, aa found in Loch Morar. Thii is the only large lake where we 
found the rotiier IS.iorthro ZongMeh. Skeletons of Clrrthrulino were abundant. 
The phytoplankton was fairly rich in species, and about a dwen Desmids wen 
noted. 
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:An D&h hchn.-This WM examined very late in the mason. The chief 
peculiarity noted wan the red colour of the Dioptomw, 8 feature found in more 
marked degree in Lochan Lhnn di-Bh1.8. h m i d n  were abundant, and the two 5ne 
epecies, Staumtrum h i l i e n a e  and 8. 2cngi11pinum occurred. 

Lochan Mnn d&Bhrh.-The Dioptornus in this loch wan deep red that when 
the neta were taken out after towing, they neemed to contain blood. 

Loch non Gdhr.-From its shallow weedy charaoter an abundant fauna would 
be expected here, yet we found the collections exceptionally poor. 

C O B B W ~ O K - K ~ ~ ~  Eider Duck. 

In our pmper on the Lochs of the Tay Baein," Part III., which appeared in the 
Journal for January, 1904 (vol. I, p. 40), the fallowing eentence occurs : " The king 
eider in mid to have bred in the White Loch for aome yeam, and to have eucceesfully 
reared its young." This is evidently an error, and I am sorry the sentence should have 
escaped my notice in recrding the proof of the paper. The statement waa entered in 
the notebook of one of the amintanta of the Survey on the authority of one of the 
neighbouring proprintom of the district, familiar with the ornithology of the White 
loch. I am not able to state what bird wae taken for the king e i d e r . 4 0 ~ ~  
MUBBAY. . 

THE VOLCANO OF SMEROE, JAVA. 
By I. A. BTSOAND, B.A., F.O.S. 

THE Smeroe, the highest peak and most persistently aotive volomno in 
Java, is situated in a wild and uninhabited district of East Java, and 
ib cone hms raised iteelf on the southern edge of an elevated and exten- 
sive system of anoient oratem. AB viewed from a d~tenae,  i t  appears ma 
a bfty grey cone, upreised above the nurroundillg mountains, end from 
time to time-at intervals of from one minute to half an hour-+ steam- 
cloud of globular struoture is disohmrged from the orater, which, 
gradually detaching itself from the mountain, is borne away towards 
the leeward horizon. The form of these outburets is variable; some- 
times all the materids blown out by the steem fall in the vicinity of 
the crater, sometimen blooks of all sizes are scettered over the mountain. 
There are also timee when the volomuo is in a state of violent ~ t i v i t y ,  
e.g. in the year 1886 there wma a great eruption. 

The esoent of the mountain can either be made from Maleng, to the 
north-west, or from one of the resorb situmted on the Tengger mountain 
-above Peesceroean, to the 0011th. In  the latter omse, a desoent to the 
plains is not neoeeeary, but the mute keeps on a high level BO~OBE the 
system of anoient crmters. 

I will not dwell on the Tengger end the well-known I1snnd sea," 
e n o l d  by the ring of hills forming ita crater, and enclosing the volcano 
of the Btomo with the extinct volomnoee of the Widodmron and Bmttsq, 
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but, sin08 thee0 lie on the route to the Smeme, a short dedpt ion  m y  
not be oat of p h  

The Tengger mountain is an anoient volcano of prodigione eiza, 
which muat have formerly reeched a height of, prhape, 15,000 feet. 
To-day the eammit oonsiets of a t& crater-ring whom maximum 
diameter haa a length of about 4 milee, the crowning peak of the en- 
circling hills-the Penandjahan-r&g to an altitude of 9035 feet. The 
interior of this great ring coneieta of a vast plain of ~ ~ n d  and volcania 
dnrct, with Rome blooh whioh have been dkhsrged at the timee when 
the Bromo haa been mow than urnally active.. 

I n  the midst of thie great ring, and slightly to the eaet, is mtnated 

Scale 1;30 000 or Ilnch - 0.17 S w .  Miles 
0 L n * 
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the perfectly formed tuff-cone of the Battaq, whioh is now extinot, and 
riaee to nearly 1000 feet above the level of the sand- To the south 
of the Battaq, and continuow with the great crater-ring of the Tengger, 
ie situated the extinot volcano and craters of the Widoderen (i.e. 
Phatom), whioh inolude the oratera called the Segara Kedi Kidoel 
(South sea), and the Segara Kedi Lor (North sea). The former, whioh 
is to the south-weet, hes an elongated shape, and ie situated at  a high 
altitude. The higheat point of the arater ring-the eumrnit of the 

It has been soggeeted by Dr. Verbeek that the anoient Tengger voloono had 
originally two prinoipal oentrea of eruption, about 2 milm apart, in 'Qeologi.ohe 
Berohrijving van Jave en Yedoera' (' Verbeek en Fennema '), vol. i. $ %, IL 

\ 
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Widodaren--attains sn altitude not mnoh below that of the Penandjab, 
the oulminating point of the whole Tengger. The Segara Kedi Lor is 
situated on the north-east of the Widodaren, and is II large oimalar 
orater, similar in form to that of the Bromo, the bottom being at the 
level of the md-sea, and the aid- only rising about 600 feet The 
bottom ia comparatively level, and ooneiste of dark sand with looee 
blooke of lava. Adjoining this on the north-east, and overlapping it, 
ia situated the aotive orater of the Bromo. 

Th Bm.-Thia volcano is compoeed of a low tuff oone, pro- 
portionately, of very great diameter, the sides only rising a few hundred 

ma. ! ~ . - - D I B T ~  vmw or THa sMmBo1D WOY TEE P E m A m D J ~  (9085 mrr), 
WITH TB1D "BAND -4" COmAIXIRO TEW BA'LTAQ AND BBOXO, IYIIQDIATELY 
IN FEOBT. WEILM THI MOIJXTAIX BBTWmEH THE UlTRB AXD THlD B X E B O I  IB 
THE U E K  AJEK. 

feet above the ourfaax of the send-eea, while the bottom of the orater is 
dightly below the level of the sand-eea. The cone is oompoeed of fine 
volcanio sand and solidified mud with b l w b  of lava. The volcano is 
-ally only in a atate of solfatarous aotivity, but there are also times 
when the aotivity ia of a more violent nature, and immense volumea of 
ateam riae up, aarrying lapilli and the blooke whioh oan be observed 
gtrewn on the cone and even on the esnd-ma iteelf. On the bottom of 
the arater and around the lower part of the sidee there are a number of 
fiewree and holee, from which eteam mpea in the form of jeta with a 
h-g mnd.  Them are continuous end not spasmodic, ae is the oam 
with the steam isaning from voloenio vent8 of greater aotivity. The 

No. VI.-Drcm8111,1906.] 2 T 
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fiaaures and holm, and indeed a oonsiderable part of the bottom of the 
orater, are ooated with sulphur, whioh ia preaipitated, d o u b t l a  by the 
ohemioal &ion of the gaeee, sulphur dioxide and sulphuretted hydrogen, 
whioh h u e  from the venta, thus- 

2H,S + SO, = 2&0 +SS 

At times the fumes of sulphur dioxide are euffooatiug at  the edge of 
the orater. The bottom of the orater and mdea are ooated aleo with 
other preoipitations or sublimations of white and pale yellow oolours, 
muoh of whioh ie probably due to ohloridea and eulphates of iron. 
Numerous blooks that lie eoattered about the cone and sidea of the orater 
ere thus ooated. At the bottom of the orater a system of craoh may be 
observed through the depoeita, resembling gigantio mud--ka 

The normal aotivity of the Bromo is not of a very impoeing nature ; 
a nnmbr  of fumeroles, or small steam-jets, which are more numeroas at  
the lower part of the mdes of the oreter than at  the bottom, ieeuing from 
fIcrsures and holm whioh are ooated with mlphnr, together with the 
preeenoe of other depoeita abundant at  the bottom and sides of the orater, 
conetitute the uwal phenomena of aotivity of this voloano. Were it 
not for the oooaeional eruptions referred to abuve, thia volcano could 
only be denoted a solfatara. If, however, we visit the voloano at  night  
time, a muoh more impoeing speotaole is witneeeed, and the 01- 
proximity of molten lava ie revealed by the ruddy glow ooming through 
the varioua fiesuree and holes from the molten lava beneath. The lava 
of the Bromo is a dark pyroxene andwite on the verge of the beaalta 
Dr. Verbeek oonsiders that i t  hes su5oient olivine to rank among the 
beealte. 

To the north-weat of the Bromo, and, a t  the h e ,  overlapped by its 
newer matmiale, ie situated the Battaq, the only one of the eeria of 
newer ~oloanoes whioh have riaen up within the great anoient orater of 
the Tengger-the aand-aea, whioh remains to be observed. 

Thia'is a perfeotly f o d  .tuff oone, rising about 900 to 1000 feet 
above the sand-, with steep sides, and the beautifully ourved outlinen 
typioal of snoh cones. It is almoat wholly oompoeed of tuff, but on the 
eest mdo, at a oonsiderable altitude, there hrre been an anoient flow of 
lava, whioh is exposed in the gullim. This lava is a red-colonred W t  
with plagioobe oryetale, the oolour being due to the decompoeition of 
ita ferruginous ingrediente. 

A series of gullies has been mrved out by water all round the oone, 
and them gradually deepen aa they apprmh the beee of the 
cone. By the regularity of these gullies, whioh start from the very top 
of the cone and run straight down, the formation of thie mountain moat 
have been very rapid. The orater at  the top hee been, to a large extent, -- 

+ Another reaotion-280, + H,B = H,80, + 29--may a h  take plaae, reaultiog in 
the production of enlphnric aoid (ae well 9 enlphur), whioh, oombhing with the iron, 
eto., contained in the ~urrounding roola, would form enlphak 
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obliterated by deep watercourses, whioh start from the low orater ring 
on the north-west mde, and run towards an outlet on the south-east side ; 
but the orater must always have been a shallow one. 

As formerly obnerved by Jukes, them extinct voloanoee of the Teng- 
ger give a remarkable exhibition of different stages in the sculpture 
of volcanoee. 

On the ocoeaion that we made the exonreion to the Smeroe, having 
left the hotel a t  8 a.m., we reaohed the edge of the send-eea at the 
Moenggal paw just at  daybreak. Looking down on the sendsee, we 
saw that the arena wae oarpetad with white oloude, a onrious pheno- 
menon, not unusual in the early morning. Having desmnded to the 
sand--, we oroseed over the plain to a p u s  on the opposite aide of 
the ring. 

From the top of the paee there hi a good view of the Smeroe, whioh 
then appeared to be belohing forth steam olonds with unusual vehemenoe 
and rapidity. After skirting for a considerable distance the southern 
part of the ring of the Tengger, the traok desoends through bush and 
long grase, whioh reaohee almost an high ee the ponies. The path here 
entern a wilder distriot to a plateau, oontaining three small lakes at  the 
intorseation of the Tengger and Ajek Ajek, formed by the overlapping 
of the materials ~canmulated by these two anoient volcanoes. 

A halt is convenient at  one of h e  lakes, which can be reaohed in 
about three houm from the southern part of the Tengger. Beyond the 
lake the traok again threeds through bush and tall grass, ooncealing 
numerous pitfalls, end then begins to mount along a narrow epur of 
the Ajek Ajek. ' The traok unneoeseerily cmenes the highest point of 
the mountain, and the aaoent is long and tedious, through thick grass, 
whioh almost completely envelop the poniea, and whioh ie interepemed 
with tjemara trees and bush. 

After some while the culminating point of the Ajek Ajek (9162 feet) 
is reaohed, but the bush and trees tend to hide a magnificent view. The 
Tengger is situated to the north, while to the south and eouth-west 
are the mountains belonging to the remnants of a gigantio anoient 
orater ring, situated between the Tapgger end Smeroe, of which the 
Ajek Ajek itself is the northern portion. The western half only of 
this ring remains, oonsisting of a semioiroular rallge of mountains, 
etretahing from the Ajek Ajek on the north to a mountain called the 
Kepala, situated to the south and in front of the Smeroe. Also there 
am several newer voloanio peaks whioh have rieen up within thie 
crater ; the Kepala (9864 feet) has also been a separate cantre of later 
eruption, consisting of baealtic rocks; the rooks of the Ajek Ajek 
belong to the pyroxene andesites. The panorama inolndee the Kloet and 
Kawe, eta., on the other side of the plain of Malang, on the west ; also, 
on tho north-east a diatent view of l'robolinggo ; while the peak of the 
Smeroe lies behind the Kepela to the south. 

2 ~ 2  
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The kaok, if it may be called even this, now daaoende in Gigmg~ 

the preoipitone south aide of the Ajek Ajek, whioh is, of aonrse, the 
inner wall of the p a t  oreter ring above mentioned. The deaoent hse 
to be msde on foot ; here, too, the route is through the long leaf grass, 
i n t e r s p e d  with tjemara trees. 

Ajutting from t h b  side of the Ajek Ajek ia a later voloanio oone, 
and the ronte deeoends to the pam between this and the Ajek Ajek; 
then, turning weatward, it descends to a portion of the old orater plain 
below, whioh now preeenta the appearance of a valley, of whioh the 
northern and weetern side h bounded by the Ajek Ajek and the anoient 
crater ring, while the newer voloanio peak, referred to above, shuts in 
the valley on the east. Other newer voloanio peaks ere eitnated to the 
south and ewt, whioh, overlapping, form one massif. 

The route travereee the lendh of the valley, at  the end of which a 
small orater lake * is reaohed. This is e u m n d e d  oompletely by hills, 
but with a large mound on the north side, over whioh the lake ie 
approaohed. If  an early start is made from the Tengger, the lake om 
be reaohed in an hour or two before ennset, and h a oonvenient p h  to 
peee the night, there being a suitable place for a camra t  the weetern 
aide of the lake. The base of the aotual peak of the Bmeroe is about 
five hours distant. 

After an nnoomforteble and unrestful night hew, whioh wee bitterly 
cold-the altitude of the lake being not far ehort of 8000 feet-we 
started for the Smeroe on the following morning. There wee hoar-frost 
on the grese until about 8 a.m. The route, after 88~~n$ing out of the 
hollow in whioh ia situated the lake, follows along a graeey valley, and 
at length aaoende slantwise the northern slopee of the Kepala to a pun 
in the mountains. The route along the Kepala is through very thiok 
and long jungle gram and a forest of tjemara trees The traok is 
obsoure, being frequently not reoognhble, end over rough oonntry; 
but the treee were bhz* in some plaoee to point out the route. At the 
top one fin& one's eelf in an open grwy plsoe, whioh gradually slopen 
down to the Bmeroe, and there a magnifioent view of the Smeroe, whioh 
is quite oloae, opens out. Fig. 3 wea taken from thi~ point at  the time 
when the mountain wea blowing. The view is tagen from the north 
side of the mountain, being the side on whioh the asoent is made. 
The crater lies at  the other side, j u t  below another point on the south 
side, whioh is not quite so high ee the Hahameroe, the latter Wing the 
summit seen in the photograph. From here the route deeoende to the 
hollow lying between thia pess and the Smeroe, and the dement ie not 
very long. At the bottom of the hollow there ia a lot of dhk, deposited 
by the torrents desoending from the mountain, and on the north side 
there is a low oliff of old red lava muoh deoompod. The firat half of 
the w e n t  ia up steep slopes through fowsta of tjemara trees. ARer 

---- 
Named “ Kernbolo." B 
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asoendillg for about one hoar and a half, a place is reached where two 
small idola are situated, which the nativee worehip, and where, placing 
food before them, oahneibly for sacrifice, they elicit favour of the god of 
the volcano, and for the aeoent; and eome time wae epent by them in 
thus invoking the gode in the form of them idole. 

At not a long dietance above thie joee-place the woo& oeaw, and 
there ie no more vegetation on the bare cone. A firet look up the grey 
elope8 of aand and ooamr ejectamenta doee not give a correct impreseion 
of dbtanoe to the top. When, however, the oomparatively elow progreae 
up the mountain ie obeerved, the great height ia realized. The pro- 
greee ie the more elow on 8coount of the looeeneee of the sand, which 
makee one slide back and eink in to a considerable extent a t  each foot- 
step, and in eome placee i t  ie very steep and somewhat difficult to gain a 
foothold. The aeoent over these loose materials occupies about two and 
a half hours. Aa the summit ie a p p m h e d  the dope gete eteeper, the 
sidee forming the ourvee typical of volcanic ejeotamenta oonea, t h w  
beooming more p r d o w .  

Not far from the summit the route or- a narrow ridge formed of 
loose fragments in a crumbling oondition, which deeoendo eteeply on 
eithor aide, and then a gentle elope ie traversed, and the summit of 
the Mahameroe ie m h e d ,  the higheet point of the Smeroe, which in 
12,044 feet above the sea, and situated on the north of the mountain. 
I t  ie a flat top, oovered with angular blooh and other ejectamenta from 

J 
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the crater. It is separated by a depression from the crater and the 
other point on the eouth-east which b overlooking the crater. 

Fig. 4 is taken from the Mahameroe, showing the other pint. 
Although i t  looks higher in the photograph, there ie a declination of 
2' from the former to the latter. On the right-hand mde of this is 
situated the crater. Fig. 1 shows the configuration of the summit before 
and after the great eruption of 1885, and it m m s  that before the crater 
-known as the Djonggring Seloko-was intaot, where- now i t  ia open 
on the muth side of the mountain.. 

The point referred to on the side of the crater, which b, of course, 
part of the orater wall, is eometimee known as the Smeroe proper. It 
can be reached in half an hour from the Mahameroe, but the aeoent is 
attended with some danger on acoount of the proximity to the crater; 
but the whole top of the mountain b subject to mimilee from the sudden 
and capricious outburate. The guides and coolies appeared to be very 

FIG. 4.-VIIPW FROM TEsl MAEAMEBOE, BHOWIHO TEE SOUTH PEaK (SXEBOE PBOPBB), 
WJIIC5.I OVEBLOOKa TBln CUTER. 

fear-atricken, probably as much from awe of their deity (the volcano) es 
from the danger, being ~nxious to go do\m, and none of them would 

Also, there wan reported to havc been a rmall deprewlon, in the f a n  of a cmter, 
on the cant of the summit of the Mahameroe before the eruption of 1885 ( r ide  Fig. I), 
which war filled up during that croption ; poesibly the anoient lavastream on the eatit 
flank of the cone (visible in Fig. 3)may have origiuated from thls crater; there are also 
vestiges of a former lava-flow near the rummit on the same ride. 
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.aooompany me to the other point. Being anxious to see the crater and 
get a photograph of it, I rapidly desaended to the hollow und followed 
along the ridge to this point, where the whole of the crater may be 
viewd. 

On the ridge leading to thie point there was a large block, fully 
one and a half tons in weight, whioh was radiating out a considerable 
amount of heat; and a small pieoe split off the side, whioh I wunted as 
a speoimen, was still so hot that i t  muld not be held in the hand. This 
bloak, therefore, aould only have been lately ejscted. 

FIQ. 5 . 4 ~ ~  CEATER 

The orater is not very deep, and the surface consista of sand with 
blocks of lava, juat the same aa on other parta of the cone. There were 
small qnrrntitiee of steaming liquid lava and sulphur scettered about 
the sides of the crater, and some doee to the summit of thie point. 
These had been shot oat by the blaeta of s tam. Fig. 5 is a view of the 
crater from the adjaaent point. 

Having returned to the Mahameroe we waited to witnew an, outburst, 
but it was about half an hour before one ocourred, and then only a 
mall one, the stones ejeoted by the eteam blaet falling in or near the 
crater., 

+ Thii periodio end rhythmioal nature of the eroptiom may be explained in the 
following manner. As might be expeoted, there L probably a oolumn of liquid bva in 
s state of ebullition in the voloanio neok, and the top of the ohimney being fllled and 
oovered with solid materials (blocks, nand, eto.), formed in the 5rst inntanoe by the 



I t  wee fortanate for us that we did not wait for the next eruption. 
W i g  a rapid dement down the aido of the oone, eliding over the 
l o w  Bend and atoneq half an hour d o e d  to weoh the verge of 
the woods. 

The idoln were reeahed in one hour from the sammit, and here the 
natives again prayed and gave thankn for our eafe eeoent and return. 
On the way down from this p h  to the foot of the oone them waa a 
prolonged roar from the top, and the noiee of falling mob. We were 
% the woods, and could not, of mum, eee the top of the mountain. On 
reaohing the plaoe where the horaea were left, the ooolie with them 
wid there had been an eruption, rooka foiling down the aides of the 
mountain. 

It waa a tedione journey returning to the a m p  at the lake through 
the long gm3, whioh got entangled in one% l e p  and the atirrap. 
We remhed the a m p  just before annset, and on the next day returned 
to the Tengger. 

The lava of the Smeroe is a beautifal green rook with welldefined 
p l a ~ ~  oryatala, the g h a y  ground-masa giving a vitreous or 
reainoua lustre : it is a pyroxene andeaite. At the northern foot of the 
oone there is an older lava whioh hee a red oolonr, nriaing from the 
deoompoaition of its ferruginona ingrediente, ebo containing plagiochm 
phenocrryats and some pyroxene. 

REVIEWS. 
ASIA. 

AFOXANI~TA~. 
' Afghanidan' By A n p  Hamilton. London : H e i n e ~ n a .  1908. Map aad 

IUuatratio~. P& B k  net. 
Be an amateur contributor of useful information to the Intelligence Department of 
the War OBice, Mr. A n p  Hamilton probably s h n Q  unrivalled. The results of a 
year's travel in Central Ash and a year's study of the literature beuing on the subject 
of Afghmbtan are wmbii in th ia one volume, and if the year's travel did not 
take him over the bodem of B d a  into Afghanietan itself, it at any rate enabled him 
to oollect a maria of information at first hand bearing on the relatiom of Rnrsir to 
that country which may be acoepted thmkfully an a most wful aontributim to our 
knowledge on the aubject. If the subjectmstter of the book had been the B u b  
bord~~knd in Central Ada rather then Afgh.nLtaqn it would perhapn have beaPl 
more within the limits of the author's g m p  So far an A f g h d h n  is w-ed, 

10lidMdion of the top of the molten lava, there Q not a free U t  of the s t a m  fmm 
below ; wmrdhgly, sr the bilbblm of steam rk !'ram the molten lava, the rttvm aollwb 
over the column and in the orevioea and oarifisr of the plug of cUbr&, until sdcrient 
preamnr ir generated for the stem to fome an exit, blowing out, with a h  d l  
qnantitim of liquid lava, blooh, wrrd, and oloilb of dwt. b the bloab and other 
materhla mHls down and rearrange themrelrem after the pluyle of the 8b.m b h t ,  
and mlidtllcation of the top of the lava column in bkhg plaoe, the b r i e r  muat vary in 
eff8otiveneu, and thb, together with the extent of ebnllition in the Liquid lam, rollld 
indnenoe the form and frequency of the outbrvrtr 



Mr. Hamilton haa n d y  bean dependent on the work of others, and ?in  election 
of authorities is not always a happy ona Any compilation, however, which l u m p  
together in one review UJ much information gathered from eo wide a field must 
have a considerable d u d h e  value which an official gazetteer would have i f  i t  
were offered to the public by the War Office. As no such offer is likely to be made, 
Mr. Hamilton's book will probably r m k  aa a standard book of reference for many 
yearn to oome. Mr. Hamilton's style of writing naturally lapses ocdonnlly into 
that of the gazetteer rather than of a popular descriptive geographical work, and his . 
une of Rtunim and Persien equivalents for measureq weigh@ and distances does 
not add dearness to his statemenk Nor can the map be altogether commended 
a an enlightened illwtration of modern Asiatic geography. The spelling is 
inconsintmt. It might elmoot be regarded as one of those "reversions" to an 
original type which  ona ally check the course of a too rapid development in the 
g e n d  soheme of natural progrew The map in not, however, the only, nor the 
moat important, part of the book whioh w m b  amendmont in order to bring it to 
the level of modern requirement. The extreme' petmimiam of Mr. Hamilton's views 
a regards Buania is happily rare in them days; when the real value of Russia os 
a militerJr power, and the pcaibiities of an annexation of India to her Aniatic 
dominions -after a succeaefd invanion through Afghanistan, are weighed by the 
light of what in positively known both of her powers of offensive military action 
and of the phynical difficulties of the Afghan bufferland. Aleo, Mr. Hamilton treats 
the queation too much from the European standpoint, aa if i t  were the question 
of a fight between two European counther for the &manion of a elice of Aeia. 

Needlau to nay, thin is not the popular view of the subject either in Afghanistan 
or in India, aa Mr. Hamilton would have learned had he been in those countries. 
I n  Aaia it is regarded ee an Aaia t icas  a Mohammedan-problem, and the question 
a t  inme is the deetruction, or maintenance, of that which many Asiatios regard as 
the 6rat Mohammedan state in the world. An to the fighting capacity of Afghan- 
istan, the author adopts the super6oi.l view that an Afghan army would be a 
contemptible force in the field, baaiig his theory on want of discipline, of leading, 
and of   mod en! military weapom. The lest w k t  may certainly be remedied, &d 
the two first would admit of much modi5cetion under the pressure of actual service. 
Without any of these three undoubtedly important factors in the composition of an 
efficient military force, it  is not for Engliihmen to belittle Afghan fighting capacity 
with the memory of the Khsiber, of Maiwand, Kandahar, Sherpur, and Ahmed 
Khel fresh in our memoriee. But this iq after all, but idle speculation. I t  would 
have been more to the yurporn if Mr. Hamilton had given us his views on the 
possibility of the existence of any basis for a sound and &ting agreement (a agree- 
ments go in this changeful world) with Russia, arising out of her own schemes for 
peaceful developments in Asia, or out of oure. In the opinion of some of thorn who 
should be competent to judge, such a banis does exist; and, inasmuch as we are 
approaching gently and slowly, but surely, towards that point where a mutual 
recognition of the advantages of an international agreement will become the popular 
view, we shall probably soon hear more about it. Setting aside Mr. Hamilton's 
pemimistic views, we are only too glad to recognize the value of his book. Hie 
btienoe and his nreearch have multed in the bed general compendium of the 
actual condition of d a i r s  in Afghanistan M they exist a t  the beginning of the 
twentieth cantury that hm yet been given to the public, and even when the l a p  
of a few more years may make large alterations in his statistics, and witnew a 
possible total change of face on the part of the ruling authorities in Afghanietan, 
the book will s t i i  be valuable for the wealth of accurate detail which it  con& 
about much which is M permanent aa the everlartinq hilln. 

T. H. H. 
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a Mongolia i Kam. Tmdi E b p d b i i  Imperabmkavo Badavo  Qeographilakro 
Obshohestve. oovernhenno v' 11899-1901 gg., pot rukovodrtvom P. K K&m' 
Vol. i. park i. and ii. St. Peternburg : 1905. Pp. 738. 

Khem waa the proposed goal of Prjevalski'a Wth expedition, which he did not 
live to carry out, and Raborovski wes struck down by illnew on the t h d o l d  of 
Eastern Tibet. Kozlof, who had acmmpanied Prjevnlski, PevtsoE, and Robomnkii 
determined to explore this part of Central Ada, and in the spring of 1899 cnwed 
the frontier to Kobdo, whence he gained the Mongolisn Mtai E a t  of the meridhn 
of Kobdo thin range assumes a different character, rising only in three points a b m  
the limit of perpetual snow, and partaking of the drought of the adjacent Gobi. 
Having made an exoursion from the Arb-Bogdo mountains into the &bi, the 
expedition turned southwards to the Kuku-nor and westwuds to Teaidam. Then 
began the most interesting part of the journey, in which Kozlof and hie compeniom 
marched through the little-known country of Kham aa far south aa the vicinity of 
Chamdo, returning northwad by a more easterly route from Khor-Ghmje on the 
Js-chu. South of the Dividing range, between the beaim of the Hwang-ho and 
Yang-he-kiang, three great mnges running from north-west to south-enut w a s  
crossed, to which Kozlof gave the m m w  of the 'aPnndit A,-K.," "The Imperial 
Rusaian Geographical Society," and " Woodville Rockhill," while a smaller range on 
the upper Yang-tse-kiang, or Di-chu, was nalected to commemorate the unfort- 
Dutreuil de Rhine. Them mountains are of considerable height-up lo 18,000 feet 
at leest, and many of the p e e e  are over 16,000 feet, The country contruts strongly 
with Tibet proper. Being within the range of the south-weat monmn from the 
Indian ocean, i t  receives abundant preoipitation. The valleys are clothed with 
vegetation, which becomes more luxuriant towards the south, in the berm of the 
Mekong, and harbours a large variety of wild animals and game b i d  Even in 
winter the climate is mild for euch an nltitude. 

At the Mekong Kozlof reached tbe furthest point of his journey, being prevented 
by the armed opposition of the Tibetans and the protesta of the authorities from 
entering the sacred province of Lhasa, or even vbiting Chamdo. On hie homewud 
journey he again peased by the Kuku, and crossed the Gobi by a routo to tbe w& 
of Pjevalski'e. He haa much to nay on the manners and culltoms of the Mangob 
and the people of Kham, and on the flora and fauna of the country. Among the 
8pecimens he obtained waa the "jam" (NemorIradw khmnodo), a l i d  between 
the antelope and the goat, the Chinew leopard (Fdw fmtanieri), tbe white Tibetan 
pheasant (C~o~~cvptilon thibetanum), and tbe ape (dfucww uurtitw). This animal 
ie nover molestad by the natives, who fear to incur the guilt of murder by Lilliog 
a creature so like a human being. Kozlof is the first traveller who haa mvig.bd 
the Central Aaiatic lakee to any great extent, having taka with him a 00hptible 
boat with a view to collecting plankton. 

The work ia accompanied by maps, showing the g&graphid mulb of the 
exploration, which was extended on either side of the main mute by the ex ours ion^ 
of K d o f s  companions, MM. h n a k o f  and Ladigin. Some of the excellent vbwa 
repreaant charming Alpine mnery, and one etrikingly portrays the utter desoktion 
of the Gobi hilla. 

AMERICA. 

' The Ooography nnd Geology of Alaska: a Summary of Exirting Knowledga' Br 
H. Broob. With a eoction on Climate by Cleveland AbM, jr., and a Topogmpbic 
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Mop and Descriptiuu thereof by R. U. Gloode (U.S. Geological Survey, Profeesional 
Paper No. 45). Wanhington : Government Printing OfBce. 1906. Map and PI&. 

Aleeke, though still only an " unorganized territory, ditrict, or oolony " of the 
United Statea, without a territorial form of government, is developing so rapidly 
that the attention of many exploren and surveyors--officials of the Federal Qovern- 
ment as well as private investigators-haa been turned to it. Within the lsst eight 
years papers and books on the country have appeared in great numbers, so that an 
official summary of existing knowledge 'is especially welcome to the student of 
geography. Very great progress has indeed been made in tbis ahort period in the 
investigation of both the topography and geology of Alaska, and it  is now possible 
to obtaiu some idea of the relationship between the structure and surface features of 
the country, though the conclusions on thin subject must be only tentative as yet. 
The detailed topography is very complicated, and the country is beet treated of in 
its four main natural regions-the Pacific Mountain system, the Central Plateau, 
the Rocky Mountain ayntem, and the Arctic Slopo region-wbich are continuations 
northwarde and westwards of the familiar orographic divisions of the western 
United Statea and Canada. The Pacific system is a mountain mass from 100 miles 
to 200 miles wide, rising steel~ly from the colrst and generally dropping sharply 
on the northern side to the interior plateau. I t  consista of four main divisions- the 
coast, h k a ,  St. Elian, and Aleutian ranges-and these all, with the exception of 
the kt, which is volcanic in origin, ita anticlinal axis (north-east to south-west) 
showing a series of cones of the typical ash-built form, give evidence, in the striking 
uniformity of the height of their summita, of having been carved out of an older 
highland whose surface had been previously baae.leveled. I'he whole pacific zone 
haa been subject to many dynamic revolutionn, but these crustal movements have 
had no direct d e c t  on the present topography, which is of a very youthful chmcter. 
In the Alaska range the main central masa of the system (crest-line from BOO0 
to 10,000 feet), the prenence of enfolded Eocene beds in the heart of the mountains, 
indicates extensive disturbance since early Tertiary times, and the uplift from 
which the present mountains were carved waa probably later than this Eooene 
deformation, and took place in the middle or later Tertiary period. I t  wae a 
differential elevation, with its maximum line along the present crest of the 
mountsine, and the uplift rejuvenated the sluggish river systems of the old pene- 
plain, and, W i g  slow and probably intermittent, the larger streams were able to 
maintain their old valleys, so that the present main drainage channels have been 
determined by antecedent conditions. 

The Rocky Mountain system ie of about the came width an the Peoific zone, but 
haa a less marked relief, ita crmt-line beiig from 6000 to 8000 feet high. I t  rims 
from the central plateau in a gradual slope, but d r o p  sharply to the plain of the 
north. Thie region is lese known than the southern mountain syutem, but sufficient 
evidence haa been obtained to show that it  also haa been subject to many periods of 
disturbance. Two anticliial axes can be distinguished, leparated by a broad 
syncline, following an ant-to-west line. The laat of the cruntal movemente must have 
taken plece in early Tertiary timee, as the Eocene strata are gently folded, while 
the Pliocene are undieturbed. Like the Pacific zone, this region was then reduced to 
a peneplain, and subsequently uplifted along the same eastto-weat line, the rivers 
taking consequent courses to the north and south. The main drainage, rur far IW i t  
is known, is transverse, only the smaller tributaries taking longitudinal courses, with 
the exception of the Kobulr. and Noatak riven, which flow in broad longitudinal 
valleys, dividing the western end of the system into distinct ranges. 

The central region of Alaska is a diseacted plateau, whose surface is out up by 
numeroun river-channels, the intemtrenm arew prelenting an even flattopped 



appearance. These have no wnetant rektion to m k  atructuce, b e i i  formed by the 
upturned edgee of both hard and roft etrrta, and the muface in, in frrot, " entidy 
dincordant to the highly wntorted metamorphic rooh which make up much of the 
plateau." Ita general fonn is that of s broad shallow trough, the sxir cohdhg 
with the river Yukon, from 4000 to 6000 feet high at the edges, and 8000 feat in 
the centre. The rivers have carved out broad valleys m v d  thomand feet WOW 
the summit level, with gently eloping sideti, except in r few aem w h m  recent 
local uplift has cawed an acceleration of etream-cutting. A not uncommon feahm 
of the plateau in the presence of broad flat lowlands, shut in by steep tuarpo in the 
surrounding highlands. The Yukon flats, with an a m  of about 20,000 qnue miles, 
is the largest of these " banin lowlands," the erietence of which is apkined by 
changes in the cutting power of the atmame oauned by tamem, probably due b 
warpings in the c m t  of the Earth. Within the basins the rivers ace eluggieh, and 
aggradation in going on, whilo in the narrow exits the channele ue being rapidly 
gut down. 

The Yukon plateau is the oldest pert of &he, containing s belt of Archau~ 
gneiae, and here, probably, lien the protask of the north-tern part of the 
continent. The Eocene sandetanee and wnglomeratw of the Yukon valley am 
closely folded and faulted, so that the baseleveling of the pkteru murt have been 
as late M the middle Tertiary period. 

The correlation of the various peneplaii is s matter of coneiderable importance 
in the interpretstion of the physiographic history of the Alaskan region. Mr. 
Spencer ham already contended that the Pacifio Mountain system and the Yukon 
plateau were p h t e d  a t  the name period,* either late Eocene or Mioceae, and tht  
the presant relief is largely due to subeequent dBerential uplift. The author of the 
present monograph supports that conktion, and further co rn lab  with thae 
penephim that of the northern Rocky lldountain eone, which Mr. Schradar had 
considered to be an older planation surface. Mr. Brooks includes plea the Anak- 
tuvuk plateau, on the northern margin of the Rockiee, forming part of the drcfic 
Rlope region, ;which ie very eimilar in character to the Yukon plateau. I t  in 
about 60 miles wide, and stande at an elevstion of 2600 feet, fallimg in s well- 
marked escarpment to the lower level of the ooostsl plain, s oomtructiod p l a b u  
of fluvial formation. 

l'he coast-line of the Arctic ocean, and that of the Bering sea ah, k uniformly 
straight, with gentle inland elopes, broken in piute by a serica of terraced marking 
old eea-beachen and indicating recent elevationa The Pacifio shore-line, on the 
other hand, in very irregular, with numerous deep inlete, euggesting recent de- 
preseion. But although theee flords of eouth-eantern Alaaka have all the chs- 
racterintics of a drowned topography, it must be noticed that much of the m i o n  of 
the c h e l e  now below high-water lime was the reeult of glaciition. Except in 
thin region, however, glaciation has had only a emall effect on the topography. The 
ice from the ooast and St. Elias ranges, uniting with the cordilleran glacier, did 
indeed block the southward-flowing streame, such as the Alsek, and divert them to 
the Yukon, and in the csse of this river the diversion of some of ite headwak~  
h~ been permanent. I n  all the higher mges, also, cirques and U-&aped d e p  
sra the typical forms, but they ace regarded aa only modifications of s pmvioua 
topognphJ'. N. E. M. 

* A. 0. Spencer, " The P M ~  Mountain System in Britinh Columband Alplh" 
Bull. Gd. &a. Aner, vol. 14. 



REVIEWS. 

GENERAL. 

' Me Temitoriale Entwioklnng der Europiiimhen Kolonien.' By Prot. Dr. 
Alexander Supsn. (30th. : J m h  Perthes. 1906. 

In his d&re to eupply a marked deficiency in our hlstorical litersture, the 
author of this work haa attacked a subject which might well daunt the most 
learned and industrious historian. To crowd into the space of a single volume the 
world-wide expansion of the territory and influence of the European races during 
the Iaat four centuries, even with the proviso that the work is to be a compilation 
rather than a monument of original &arch, b a requiring epeoial aptitudes 
and methods, if the reault is to be anything more than a mere dictionary of reference. 
The chronological rather than the regional treatment is adopted aa being most suited 
to the object in view; and the work is divided into periods, in each of which is 
set out the territorial development of all the dflerent regions of colonisstion. I t  
ia evident that only on some such principle can the eseential unity of the whole 
movement of expatmion be preserved. But there are two kinds of chronology-that 
of the chronicler and that of the historian. The use of d a b  depends on the point 
of view mdoptsd, and a list of dates explains nothing, in the absence of a \leer 
expression of the principles, either political and economic or geographical, which 
underlie the hots enumerated. The principle of orderly development, particularly 
in the earlier part of the book, is often so buried under a m u  of detaile that it  can 
be dieinterrednly with the utmoet di5culty. Dates in large numbers are inserted 
which would be more in place in a detailed study of special regions, and place- 
names frequently occur which' could hardly be marked on a world-scale map, 
while the insets in the text do not always supply the deficiency. I n  short, the 
excellent general maps at  the end of the volume give a clearer ides of the broad 
features of colonial development- then the text to which they are related. This 
superabundance of detail is leas in evidence in the sections dealing with the 
ninefeenth century. There is more criticism and less uncorrelated fact. The 
individuality of the author aaeerts itself with good results, and so we have an 
interesting and well-reaeoned account of recent changes. The value, to the English 
reader, lies particularly in the standpoint of the author. The interpretation of 
the motives and methods of English colonial policy by a foreign critic b sometimes 
startling, and always gives food for thought, The whole volume will be found 
very ureful for reference, aa the author is careful to give his authorities, and hse 
worked out the subject with great completeness. He has given in convenient 
nhape information on neglected subjects and odd oornera of the Earth whioh hasn 
hitherto been inaccessible to the ordinary reader. But to the geographer or 
historian who expects to 5 d  new points of view, the volume is likely to prove 
diippointing; while the want of proportion between detaih and general scheme 
detracta greatly from its value to the casual student. l'he data for the m a p  are 
well chosen, and the most fruitful method of study would probably be to examine 
the mapa fjrat with care, and then to seek the explanation in the detaile of the text. 

A. J. 8. 

*A Varied Life.' By General Fir Thomer Edward Gordon. London : Murray. 
1906. Map, and IUwtrdhu.  Prfas 158. net. 

The intereat of Sir Thomas (jrordon's autobiography commences, from the 
geopphical point of view, with his appointment as second in command to the 
Korhgar Diplomatio Mission, during the course of whioh a flood of light streamed 
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acrow the hidden a r m  of Asia, about which only the'scantieet information had 
hitherto been available. The writer's experiences were published in the 'Roof of 
the World,' perhnpe the most striking and appropriate title ever given to a book, 
which title, i t  is interesting to learn, was suggested by the late Siu Henry Yule. 

Sir Thomas Gordon was, most appropriately, appointed to meet the late Amir 
Abdur Rahmsn when His Highness visited Lord Mayo and Rawul Pindi; but of 
still greater interest is the account, albeit an extremely brief one, of the authork 
journeys in Persia, during the wune  of which he visited the Karun valley, Yd, 
and ~sbr iz .  As is only natural, the military aspect is repeatedly referred to, and 
illustrations are given of the Zil-u-Sultan's troops, which were unfortunately dii- 
banded nearly twenty years ago, but the memory of which will perhap enoourqe 
the Persian roformer of to-day. TO conclude, Sir Thomas Gordon's career, if it 
does nothing moro, may, a t  any rate, prove to our youth what a fescinating life of 
adventure, combined with intercat, is still to be found in the gorgeous East. 

P. M. S. 

T E E  MONTHLY RECORD. 

The New Eonto to Ireland.-The new route to the south of Ireland inaugurated 
by the Great Western Railway Company was opened for public trstIic on August 30. 
Since the opening of the k e r n  tunnel and other improvementa in the h a t  
Western route to South Wales, the moat eerious undertaking has been the proviaion 
of harbour facilities near Fiahguard, which has long been reooguised M the most 
favourahle starting-point for the crose-ohannel service. The exact spot choeen for 
the harbour was at  Qoodwick, a little west of Fishguord, which lies in a ~heltered 
bay, but has hitherto entirely lacked accommodation for shipping. E . h a i v e  
blesting of the cliff, and the building of a breakwater on the one expoeed quarter, 
have now supplied a harbour with a minimum of 20 feet of water a t  the quay- 
side. The corresponding port on the Irish side is at Boaslare on Werford bay, 
which is reached by a service of turbine-propelled steamem, capable of a speed of 
228 knote. Cork is reached in 1 3  hours from London, K i l h e y  in lses than 
14 hours; the time taken from London to Fishguard W i g  64 houre, end from 
Fishguard norose the channel to Rowlare, 8 hours 20 minutee. It ia claimed that 
Fishguard will attain importance in the future in connection with the mail mute 
to New York and the trans-oceanic services, being some 60 milea neartu to New 
York than Plymouth, 116 miles nearer than Liverpool, and about 176 miles nerusr 
than Southampton. 

Enoroaohmentd of the Sea on the Coort of Yeok1enburg.-The Mecklen- 
burg coast hu ,  like other of the lands bordering the North Sea and Baltic, from 
time to time suffered lossee from the encroachments of the sea, the last o o c ~ i o n  on 
which a severe inroad occurred being in December, 1804, when, as the result of storma 
from the south-west and north-west,, veering ultimately to the north-east, the level 
of the sea became abnormally raised on this coast, and considerable damage resulted. 
The changes %us effected were soon afterwards carefully examined by Prof. 
of Rostock, who hes long been intimately acquaintad with the physical faturer of 
this coast, and had, only in 1803, publiehed a memoir on the encroachmenb of the 
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t h m n .  The nreultr of his m a t  reoent study have bean printed as No. 16 
of the Mitta'Eungm ow ds* Q w M ~ L  111eok~mburg. ffedogirehan hndmanrtolt 
(Rc&ook, IQOS), accompanied by a d e a  of excellent photographq in some caws 
showing the 8t.b of the combline before as well an after the storm of 1904. 
The rtructure of the wast varies in different localities, and Dr. Cfeinik 
in an instructive way the corresponding differences in the effeata of the omlaught 
of the waves. Dunea fringe the aocrst in pleoes, whibt elsewhere there is an abrupt 
cliff formed of sendy and marly strata, known by the name of " ]dint." AB a general 
role the dunes were found to have efficiently protected tho land behiid them, though 
often in great measure destroyed themeelves and occasionally breached w that the 
ma flooded the low-lying track on the landward side. On the other h a d ,  the cliffs 
were frequently undermined so that large slioes collapd, and it WM in there men 
that the m a t  d o u  1- of land oconrred. The shore hss of lob yearn been pro- 
tected by a wries of low breakwaten, and theee mffered miderable damage, though 
their bendcial d e c t  rru t ~ b l l e ,  not only directly, but by m u  of the wumu- 
ktion of beach material to which they had given rise. A meanuro of this accumu- 
lation wan afforded at one spot by a large block of granite which had fallen from the 
cliff, and in a short time had been completely buried. At another spot Dr. h i n i b  
was able to acourately measure the retreat of the oliff face (1 metre) by the aid of 
a block w h w  previous distance from it had been known. He alw gives photo- , 
graph showing the polition of a tree, relatively to the shore, before and after the 
storm, having chosen it as an example of the action of the prevailing winds. 
The greatert low amounted to over 20 garb, this occurring on the margin of the 
Rortock heath, an area oom@ of nands, etc., a p p n t l y  not much above sea-level. 
By the removal of them strata, the underlying pesty beds were in plsces laid bare 
on the 1ora Dr. Qeinita noticed that new accumulations of nand were already 
forming in placeq and expre- the hope that the dunes may ~ ~ ~ t a b l i i h  them. 
d v e s  before the next eevere inroad mum. 

Anthropogbogmphy of Bouthem Bavuir-An article by Dr. J. Reindl in 
the Miltsilungsn of the Munich Geographical W e t y  (1, part iv.) demonstrates, with 
copious illmtrative detail, how the geography of a region, more particularly its 
orography and geological structure, prescribes the mode of human settlement, and 
exercises a determining influencs on the character of ita population and their mode 
cf aettlement. The region dealt with rangea from the Bavarian frontier in the south, 
north& to the southern edge of the Jura and the Bavarian forest, and from 
the Lake of Canrbnoe and the Iller on the west to hbiach and the Inn on the east. 
Thb region is highly diversified, not only in i b  orographical and geological, but also 
in its anthropological features. Very Merent is the anthropology, ag., of the unns 
what retired but fruitful Algau from that of the nufruitful but more ecceseible moun- 
tain systems of old Bnvaria; that of the undulating moraine cone of the Outer Alp 
from that of the plain of Munich. Even in districb geologically and orographically 
alike, there is room for important anthropological differencee. The Lech, s.g., not 
only divides language from language and people from people; it still tc-day divides 
also Alemannian from Bavarian settlemenb. By its endlesr srms, its woody, rushy, 
marshy, and sandy idand.9, and i b  vast inundations, it oppmed grest difficulties to 
transit. Further, its meridional course intersected all west to w t  way% and im- 
posed a barrier on expeditions of peoples, armiea, and trade. Hence ita military 
importance and the sharp line of demarcation it drew between the inhabitanb on 
either side, also in a moral aense. The anthropogeogmphy of the region falls, 
therefore, into that of Swabia on one side and of Bavaria on the other. The former, 
again, is divided into five, the lattar into six, sections. A preliminary hitorical 
survey notes how on an underlying aettlement of lake dwellers, probably Keltic, as 
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I ' conclusively authenticated in  the w e  of the Wiirm, IOhiem, Schlier, SMd, Rirg, 

and Ammer lakea, came the impmss of Roman rule. At the end of the 5fth csataq, 

1 ' 

tho extant names of the inhabitante of this region, m far as not newly immigrant 
German, are Roman ; thereon followed the Qerman immigration. The Bavariann 
(Baujvari) were Mammanni and Quadi who hsd formerly taken po-on of the 
land of the Keltic Boii (Bohemia), and thence transferred the name to theii new 

( eettlemente. Ae in England the Anglo-Saxons gave the name of Webh ta the 
Romsniaed Britone, so did the Bavarians to the R o m ~ n M  Kelts, as in to bs mm 

"in the name Wddmseu, eto. Bnabia, on the other hand, became the posedonof tb. 
a~lemanni. Regardlwur of the Roman form of settlement, the Germane trarmphnbd 
into thia region their own type of nettlament, which subsiata in part to the pmmt 

JUXA 

The Bew Frontier of the Adan Proteotorate.-We are indebted to (he 
!Director of Military Operations for the copy of a map prepared st the War Officq 

I 'ehowing the new frontier of the Aden Protectorate, from which the accompanying 
11 
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&etch has berm reduced. The boundary hsa hitherto been shown mmswhat 
vaguely on our maps, and had given rise to frequent load digutes, when, in 
November, 1901, an Anglo-Turkbh Commission WM appointed to cvrg out rnrveyr 
on tbe spot with a view to its demarcation. The multa of the labourn of the com- 
mirsionere were embodied in an agreement signed in April, 1906, acoording to which 
the boundary WM definitely accepted by both putiee M ahown in the accompanying 
map. It will be notioed that to the muth-west the line runs down to Hum M d ,  
not tk from P d m  inland, though it hsa frequently been shown M reaching the ma 
oonsiderably further eret. 
Mr. Cdvert9s Journey in Western Tibet.-An intemting journey in 

Weatern Tibet hsll been carried out by Mr. H. Calvert, h i a t a n t  Commisrioner 
of Xulu. He crossed the frontier to Bhipkl on July 17 last, and proceeded to- 
ward~ Ovtok by the summer route, which had not been previously t r a v e d  by 
any European. Crooaing the Chumurti plain (15,600 feet) and the Laoche Le, the 
p r t y  m h e d  W k ,  a tiny h d e t  of fourteen or tlikm houm and a few ten& 
Thence Mr. Wvert p d e d  to Bargunmi, a misembIe hamlet in a swamp, though 
for nine months the headquartem of Nari Khoreum, a province 60,000 squ- miles 
in sres. The return journey to Gartok wan made through unmapped count% and WM 

attended with eome diaoulty. On August 20, Mr. Cslvert and the deputy wllector 
of Almora mt off for the  goldfield^, rewhing Chukang on the Indue by a hitherto 
unknown route. The river wm hsn  d l  and fordable, flowing in a etesp WIOW 

d a y .  Tbok Jalung, the famoue goldfield, wan found to be prscticdly d&, 
dl the diggem having migrated to Thok Dalung, which WM reached the next day. 
Mr. Clrlvert met the Lg mrpon," or offiaial wnt from Lhaea to wllect the gold tu, and 
made a thorough hapeation of the gold-fields, being the fint European to do w. 
Rndok, a picturesque village on a rocky eminence, WM next readied, but was found 
to be largely in ruinr. From Rudok Mr. Calvert prooeeded to Tdijoag, a krge 
mowtery on the Indue, and mched Bhipki by way of the Bongru La (18,600 feet), the 
Chumurti plain (16,000 feet), and the difficult Badpo La (19,400 feet). For weeb 
the party had never been below 16,000 feet The Tibetuns were generally friendly. 

Ths Heju Bailway.-A very full and intamting .coout of the progreee of 
thin line under construction from Damascue to Meoaa is given in a m n t  supple- 
mentary number (154) of Petssmon~ Mi~ungm,  by Auler Paaha Some 
information is dm given in the Bulldin du Omitti ds Pdris f ronp ise  for 8ep 
tember, 1906. At premnt the line reaches Tebuk, 760 kilometres from Damanour, 
the total distance being approximately 1760. I t  ia expected to be completed in 
1913, or 1910 if the nectione between Jiddah and Meace and Mecca and Medi~la are 
simultsneounly put in hand. One of the greatest obtacles WM the arrirge of 
 mate^, which had, at i b  inception, to be brought entirely by the French h e  
from Beirut wid Daxmecus to El Mexeirib, in the valley of the JSahr Yarmuk, a 
tributary of the Jordan from the sut. Attempb to pu rch~e  the French h e  
failed, and Turkey was obliged to comtruot a pcuallel line to Deraah, juet west of 
El MQeirib. The Britbh concamion from Haifa to Damawue wes, however, pur- 
c W ,  and the line completed to D d .  Owing to the necessity of mayig a etone 
bridge over the Jordan, and of OOn~trUctiXIg tunnda d aqueduotd, thir h~ formed, 
up to the premnt, the m a t  expensive and laborious eaotion of the route. Even 
with Haifa M bam of operotions for materials, land aarriage ir found very expeneive, 
M from Maan onwards to the present terminlu, dl water M well M food hm to be 
brought by rail. Hence the late attempt to extend the Turkish sphere in the neigh- 
bourhood of A h h  csm be explained M muoh by economic M political reamno, since 
e ~ y  a a u ~  from the Red eea to the main line would materially expedite the work. The 
object of the line is partly political and pertly religioun, euhiptions having been 

No. V1.-DWEMBEB, 1906.1 2 u 
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obtained for it from numerous Mohammednns inbmted in the pilgrimrge to Meca. 
As it awmq moreover, to have d d y  conriderably diminiied the expe~uer md 
hardship involved in reaching Meom from the north, it is probable that them will 
be no difficulty in obtaining the money n e m a r y  to complete the work, though 
beyond Maan it  will be mlely a pilgrim route. Ita impo- wi l l  become very 
much greater when the Euphroter valley railway is completed, and Ihmuru I 

linked up with Oonstantinople. The work, even so far an it  hss gone, ir an 
undoubted achievement on the put of Turkey, the manual work having been done 
by soldiers, whuee experience will wndderably add to the strength of the Turkii 
army. Nearly d technical work had n d y  to be done by foreignem b f u  
M the present survey of the aontiauation of the line to Mecolr can determine, them 
will be very little in the way of enginwring ditecultien to oontend with, .but ever- 
increaeing ohteolen to the obtsining of fuel, water, food, or ma tdab  M the d r a y  
advances further and further from ite bane. De5nite advanoe in, however, being 
made, md it is hoped that the water dimculty may be putially d v e d  by the con- 
struction of huge &terns to etore up the sasnty rainfall. A very complete account 
in given of the hintory and construction of the line, and the oountry through which it 
paam is f d y  deuuibed. There is d m  a nketoh-map m d  a Rection of the rouk 

The Fnnao-lames0 Frontier.-The delimitation of this frontler by the 
commidoners d the two countries has made oonsidmbh yrogrena during the prd 
gear. The work on the muthern section, from the m t  by the Tonleasp to the 
Dung-rek chain of 'mountains, wae refarred to in September, 1906 (p. MI), 
since which date the delimitation of the northern nectiun, including the frontier of 
Luang-Prabang, hae been proceeded with ( B d .  C O W  & FAA hf., Beptsmber, 
1906, with map). l'he r d t  hss been onoe more to dightly modify the line IU 
originally drawn, in favour of Fmca In the extreme north-went, the fmntier 6Xed 
in 1904 WM to have followed the k t  line of heightn went of the b d n  of the 
Muang Khop, a small stream entering the M h g  at the elbow below Chieng 
Khong. But u it wan found that the hiebrio fronticn of the kingdom of Lurng 
h b n g  had always followed the meridionel range of the Phu-Phs-Dais further to 
the west, this was adopted in the p b  of the fonner lina To the muth of the 
kingdom, where by the Protocol of June, 1904, the line had been shifted to the 
advantage of France, m a, to follow the npper wurw of the Nam Huong inrtad 
of itn northern tributary the Nam Tang, the delimitation h~ still further exbnded 
the French sphere, dnce the Nam Man, recognhd i n  1W4 by both psrtiea M tbe 
upper course of the Nam Huong, has proved to rise much further muth than hd 
been expected. The result is to give France a n m w  wedge of territory @ d w m  
the Nam Man and the Mekong-Menam divide) running far into that of 8- and 
intersecting me of the main routen between the two r iver-bha  The frontier m 
constituted, though no doubt conforming to the letter of the agreement, in hardly 
in accordance with natural Itnaee. From the October number of the ppsr above 
referred to we learn that Colonel Bernard, the Frsllch aommisniamar, hrs sbrbd 
for Indo-China, to completa the delimitation in the middle d n ,  bet we^^^ the 
Tonle-nap and the Mekong. 

brohmologi~d a~lertio~ io ~ p r k a . - f i .  a. cahh B+ t n w l l ~  
who hBll made vsrioue t o w  in Bwian Turkentan, espeoidly around Lake I q k -  
kul, sends some notss on questions of euchmologiaal intemt which have not p t  
been fully elucidated by explorera. One relates to the tradition, held lomlly, that 
beneath the waters of Issyk-kul there are ruins of former oitiea, supposed to have 
been overwhelmed by some p t  seismic catastrophe, such M has more thm onoe 
Visited the region in modem times, At Koi-nary, on the south-east shore of the 
lake some 40 miles from Prjevdsk, remains of household utendq etc , have 
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found in the water, and during a virit to the spot Mr. Cehn made an attempt to 
obtain arme M t e  information about them. He examined a brord sketch of the 
muddy Jo re  ss far u the depth permitted, and the objeab found included freg- 
men& of burnt clay pob deoorated with straight and upid linen, some bonee of 
mem and domertlc aPimala, md hard cky qunrea reminding him, in &ape and rice, 
of the tila by which the walls of m q u e e  are decorated in the more southern 
pub of Turkatm. He found, a h ,  a ht disc of black fd l ized  wood with a hole 
ih the centre, whioh he s u g g ~ ~ t r  msy h e  been wed in a flour-mill. He learnt 
that the Kirghir had once found an unbroken oval bowl 10 or 11 inchee high, 
oil well re ra iron bnoelet. It in a h  reported that the dm outlines of walls and 
buildings ;can sometimes be esen when the water L clear. For further emmi- 
nation, dirsn, or at l w t  a boat, would be needed; but the latter cannot be obtained 
on the whole southern l o r e  or even a t  Prjevalek; I t  ir thought by Prof. Nikolshy 
that thew remains date from the time of the Useunq who aettled in thin region in 
the wroond mtury aa when driven from Western C h i  by the Huns, and lived 
here till the 6fth century A.D. Mr. Clrhn eleo refem to remeins to be found in 
many perte of the Alat.u, eome having the character of mountain forta and others 
of fortified posts on trade rootea. On the north oout of Iseyk-kul, near Preobra- 
zhennky village, there is a system of angular forta, rumunded by moab filled from 
the UB. They are a i d  to have been built by Timur, and in the oentre lies a row 
of gmnite 5gum rec,ambllng the stone figures common in buthern Bwia, which 
repment human beings in a recumbent p ture .  Another ruin ie not far from the 
Nuyn fort, on the At-bh i  river, and liee in a b d  valley. This fortiRcetion 
had extremely thick walh of bestan clay, surrounding a regular quare court, and 
an aged Kirgb  declared that it WM built by Koshoi, general under the Khans of 
the Golden Horde in the fourteenth century. The w& are in great part &ill standing, 
and reach a hoight of 70 feet and a thlckneee of 20 to 26 feet. The famous Tssh- 
robat ("The Stone-houaen), not far from Chatyr-kul, k built of bssalt blocks bound 
together by layen of hard cement, and conrisb of forty rooms symmetridy 
a m g e d  round a cantral hall, which has a dome-shaped roof. It is still in good 
preaemation and eflords shelter for~aravans, but i b  origin is unknown. In the 
gorge of the B d a u n  river, in the Ternkei Ahtau, there are two granite slabs, 
leaning one ageinst the other, and bearing short inscriptions in Arsbio. They are 
much revered by the Kiihiz, who come here when chiidlese and leave the horns 
and hoofn of animals they have Lied and estm, ss offeringe between the nlaba. 
Among the natural phenomena, the peculiar outlinea of the crumbling hills bounding 
the ChnLmak valley, on the oaravan route from the Turgart paas to Keehgpr, deserve 
mention. From a distance they pnreent the appearance of Gothic towera. 

Mr. Virahsr'a Journey wrou the Sahara-Mr. Vischer (Joumcl2, VOI. Y, 
pp. 181, 607) wrote &om Mur~uk on September 16, giving some account of his 
experiences up to that point. He had, in the main, followed Berth's route, pesring 
through and the Hemmsda el Homrq and aftarwds keeping more or le.na 
clorely to the route of E. von Bery to Tekertiba and Murzuk. He had taken copious 
notse and observations for a route-map, a d  with the help of the Turkish officer 
who accompanied him had obtained much information on the tribes along the 
route. Mureuk had apparently changed little since the days of B o h b  and 
Nachtigd, though its importance re a trade oentrs had declined. Mr. Viiher thinks 
that this will be regained with the returning prosperity of Bornu. The politid 
situation wan not very favourable to travellers, partly owing to the Frenoh oocup- 
tion of Bilma and advance towards Ghat, and partly from dieputma between the 
Tibbua and Tuareg. The Arab tribea further north seemed lea  under control 

2 u 2  
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than formerly. While p d n g  throqh the II.mmd.and the enormoue d d m  
muth of if Mr. Viwher had exoellant opportunitbr of rtudying the influam of rind 
and changes of temperature on the dmr t  formation. In the hill country beyond 
Gharian, he made nome examination of the Roman ruine and of the undsrgrouad 
dwellings, and observed conriderable u e ~  of petrified forert before raohing MUIS& 

Commeroial ILirtory of Borth-Emt --In a wall-dipbd article in 
the Geogr. Zbikhrift  ( L Q t h  year, 6th and 8th Noa.)., Lieut. Kiirchhoff diwuuer the 
hietory of tmde-rouk and tr&-cmtm in North-- Afria. Xanging in e p  u 
far muth M the Victoria Nile, and M far weet M Lake O M  and B a g h i  (he 
common frontier of North-Esst and North-West Africpll tradeo), the article d d  mom 
particularly with the period from the beginning of h t  century to the prerent. The 
main gateway of entry and exit for the movementi of people and goode 4 of wunq 
the Nile. Sinoe the Turkinh conquest of Egypt, Cairo hrs peen the chief focus of 

with the southern  land^. Over 600,000 befom the cholera of 1833, itr 
population themafter dropped to ~ , 0 0 0 .  At the opening of the nineteenth century 
three great caravan rootea tranrrported davm and ivory from the interior to Wrq 
from Murzuk, Darfur, and S e w .  The a r a m  from M w u k  urived g s n d y  a 
little before Rsmadm, one part proceeding thenos to Msocr, the rsrt awaiting in 
f3airo the return of pilgrims from Morooao. But, controlled M were the movemenb 
by the political dtuation in the interior, the auavann from the muth urived whea 
they could. Two or three might arrive in one year; two or three ycrrrs might ~ M O  

before another amved. From Cairo the routes to Darfur and Bemu followed b t  
the DWM of the Nile ; that to Darfur laving the river a t  Siut (the moot imporhnt 
town of Upper Egypt at the beg i ing  of the ninebenth asntury), that to 8enaa~ at 
Aeeuan. On the Egyptian ooaupation of Dongoh, a caravan route WM o p e d  h r m  
to El Obeid, and another to Shendy. The revival of Dongoh wried with it the 
development of Wadi Halfa By 1826 Banurr and Kordofan were brought under 
Egyptina rule. Founded in 1828 u a h i e  for further conqumts, ghutum, from 
an inrignifiomt fillhing viUage, expnded by 1868 into a town with a popdation of 
30,000, and by 1886 of 60,000. Drawing into itself the whole Nor th-kt  African 
trade, Kharturn continued, till iti  dsstrwtion by the Mahdi, the reigni~g emporium 
for Cabal Afriom producb. After describing the conqueet of the Sudm, the article 
p remk  a mccinct but picturesque wcount of ita principal trade ceu~treiu. 

Sir William XwgrsgorSa Vhit to the C o a t  of Labrdor.-Though 
Labrador is physically a fringe of the Canadian continent, it ie in many rrpr 
much more a kind of annexe of the great island of Newfoundland, from which it I 

L wporrted only by the nsrrow etrait of Belle Me, and with whioh it WM at one 
time politically ~ssociated. When, indeed, in 1774 it wan traaeferd to Quebec, 
the Governor of Newfoundland was etill imtructed, not only to look after the 5 d h g  
and maritime intereata of Labrador, but to continue and protect the srtsbliahmmt 
of the Unitan Fratrum, or Moravien Brotherhood. Thii ~lotwitbtanding, Oovslnor 
Maogregor L the first Governor of Newfoundland to pay an official visit to the 
western seaboard of the strait. Hie report is full of intemtiug matter in rqpd 
to the oountry and ite people, and their eocial and economic condition. The total 
winter population of Labmdor L only 4000 (about 1000 native h u i t  and half- 
breed4 or " mttlera," an they are locslly called) ; but the influx of hhermen, etc., 
bringe the number up to 20,000 to 23,000 in' summer. The exporta in 1006 
amounted to $3,082,663, of which dry cod repreaentad $2,038,488, the r d n d e r  
being made up of mdskinq mlmon, fura, timber, whalebone, etc. Agridtura 
them is yrwtioelly uone. The Moravian missionanen with grest difficulty grow 
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s few oabbages, turnips, and (pmteotsd by mats) poktoer. In  regard to the 
olimrte, Sir W. Maogregor given abundant deteilr of o h m t i o n r .  At Hopdale 
(We 27' N. Iat.) the mximum tempetatun war in 1890 only 80O.9 Fahr. for April, 
6Be9 for May, for June 70°.3, July 82'02, August (the hotteot month) 86O.2 ; and 
the minimum of these monthe wen -lle*6, -6&9, 20°.6, 27e~3, 270q8. Spring 
really comm in late mmmer. In  the beginning of Augurt, a t  Chateau, cabbagm 
and turnip were only 2 or 3 inohen high, the rowon-tree WM in early flower 
(though the fruit WM red a t  St. John's, Newfoundland), the laroh, too, WM in 
flower. The oloudberry (locally " bake-apple "), which in Swtland h found not 
lower than at  an altitude of 1200 or even 1600 feet, grows here on the mt, as doer 
the oranberry (or Upsrtridge berry"). Not only ir the interior of the country 
largely incognita, tlanka mainly to the hideous plague of moaquitoea and " black 
tiin," but even the beat and most reoent oharta are extremely defeotive and 
m n b o n s  in their delineetion of the many-florded coest, with itr oountlesr bayr, 
" tickles," and irlandr. What appearq s.g., on the map as the solid peninrulo of 
Chidley ir d l y  a gronp of maup bland8 separated by narrow channels of deep 
water. Sir W. l h g m g o r  has set 8 good example to himself and his r u c a m r a  

& h r k n ~  of B i v d v ~ d o n  is to be seen in the central plaina of the 
unitad Strtea. Along the eaet ride of the Blenk h i  mnny of the atremu are 
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cutting new valleys, and in cutting back ham tapped otber strums and .Itmad tbe 
drainage aptem, Thns the upper waten of the Belle Fourche have been diverted 
from the Little Y i  of which it once formed the headwrteru, to the Cheyenne 
river, at the sharp bend north of the Black hilh (A in rooampying ~keteh). 
North of this bend there in a wide flat-bottomed valley, which m e w  into the 
Little Minmuri valley, and along which the Belle Fowche fonnerly flowed. It now 
oacupiee a new canyon cut about 60 feet below the floor of the older d e y .  Thin 
diversion was due to a mall branch of the Cheyenne river, whioh had a rtesp 
declivity and was cutting along the atrike of soft nhdtu, so that it ha(l the 
advantage over the original headwaten of the Little Ithouri, and finally tap@ 
them. 

- Oommander Peuy in the & d o . - - S i i  reaching the f u  north tonub 
the end of 1906, Oommander Peary had been unable to oomm1111icstq M he hd 
hoped to do, with the civilized world, and no n e w  of his doingo had come mouth 
until, at the beginning of last month, he appeared h i d  in the Roomelt on 
tbe Labrador coast, after hin friends had all but ahdoned the expectation of 
obtaining tiding8 nntil well on in 1907. Telegmphiig to the llsoretay of the 
Peary Arctic Club from Hopdale, Labrador, on November 2, the explorw war 
able to announce that the record of ferthest north had been once more won for 
the United States, dnce he had made. his way to 87O 6', or nearly 40 miles nearer 
the pole than the furthest point attained by Captain Cegni, of the Duke of the 
Abmeei's expedition in 1900, which was in 86O 33', iteelf an advance of 20' beyond 
Nansen's fsrthest in 1806. In achieving this mcaess he esems to hare down his 
usual pluck and determination, whiie fighting against odds which made it im- 
pmible to attain the pole iteelf, though a point only jnst over 200 miles dintant 
was reached. The Roosarstt wintered on the north-east cant of Cfrrnt Land, nerr 
Cape Sheriden, a little north of the headquartem of tbe A k t  In 1874-75. On 
February 21, P q  went north with sledgee, reaching Cape Heola in three days. 
This formed the point of departure from the land, advance partien being wnt on 
under Bartlett, Heneon, and Clarke, while later on Peary went on himeelf with 
H e w n  and a small party of Eskimo. Open water proved a hindranca betwean 
840 and 86", while beyond 86' a gale, which raged for six days, broke up the ice 
and destroyed the ceohes, cutting off communication with the mpp t ing  partia, 
and drifting the explorer and his companione to the mt. The furtheat point m a  
reached by foroed marchen on April 21, and during the return journey it bemme 
necessary to kill eight of the dogs for food, the party being hard put to it before 
resching the north coast of Greenland. During a severe mowstorm the temperahe 
fell to 76" below zero, Fahr. At about 84" a big lead was encountered, and ths 
party encamped on a great floe, which drifted eastward. Only aftm five days waa a 
paasage effected, over young ice which bent beneath tho travellers' weight On 
May 12, Cape Neumayer was reached. Here they kidled some rnuskaen, 4 
made their way along the Greenland c a t  towarde the ship Both the mpporting 
partiea were driven on to the north coast of Greenland, and one was rescued in 
a starving condition. After resting a week on board the Rmaarslt, Peary ~ d a c  
took a sledge-journey to the westward, during which he completed the tour of the 
north coast of Qrant Land, and reached other land near the 100th meridian. I t  in 
not clear from the telegram whether thin was land not previously discovered, a 
a pdrtion of the lands brought to light by Captain Sverdrup during the m u d  
voyage of the F9um-a question on whioh further information will be awaited 
with intowat. The homeward voyage lreems to have been made under unarrul 
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diBicultiw, ice+ storma, and 6 d  winds being incersadly en'oouated. Tbe proplleu 
became damaged, rn well M the stem-post lrad rudder-post, the bows were 
damaged by the fall of the foretopmart, and all the coal WM exbauated before 
the Labrador coaet WM reached. The R o m d t  in d d ,  however, to have proved 
hereelf an excellent sea-boot and good a t  battling with the ice. The health of all on 
buud war good throughout. Commander Peuy himrelf hrs arrived in New York. 

rui.& Oompur Cud.-For the p r i m t i c  cbmpasa umd by explorers in 
route travming it  h a  for a long time past been m t o m a y  to graduate the ring 
into 860°, reckoning from the magnetic north point round by E, 8.' W. to the 
starting point. The advantage of this system, speoially in plotting bearin-' over 
the older methods of "points," or even of foor quadrank of 90" each, is readily 
dcknowledged by all who have any preot,iael knowledge of the matter, and it  
oertainly m m s  surprising thrt i t  hrs not long since been adopted for the 
mariner's compsss. Doubtlw one r e w n  that the change has not been made ia 
the possibiiityof confusion that such an alteration would be likely to lead to in the 
maritime world .until the new system beoame generally recagni5ed. However, 
apart from this d i h l t y ,  and the general connewatism in such matters, there 
F m a  no real nreeon why the change should not be made. A compass d, d e d  
the F. Howard Collii's 360° Marinere' Compase Card," is now being constructed 
on thii principle by the makere of Lord Kelvin's cornpaen, Meslmm. Kelvin & 
White, Cambridge Street, Glaagow, a specimen of which, with accompanying letter- 
press retting forth itu advantager, h~ been rent to this Society, and there is 
little doubt that, if i t  m l d ,  be adopted generally, M the chief hydrographer to the 
American navy is stated to hare d d  conoerning it, "all work in miation to the 
comoess -would be facilitated." In  addition to the 360° oircl~. an inner circle is - .. 
shown, giving points an nsual, whioh arrangement is perhapa advbable for the pcenent. 
I t  would perhape be .too much to expeot the maken to divide their csrd according 
to the metric system inatend of into quadrants of SO0, although this would doubtlees 
be a more rational arrangement, and one which in all probability will come into uae 
in the future. 

, &dent Flora of the Bouthem Hemirphere.-Among the collections 
obtained in ' the south by the Swedish Antarctic expedition were certain plant- 
remains dillcovered by Dr. J. G. Anderneon in the Falklands (Speedwell island) and 
thought by him'to ,be annociatad with a marine fauna of Devonian age. On this 
account, Dr. Nathorst, to whom they were submitted for examination, WM at  Brat 
inclined to eseign the moat important of them to the genus Artsrocalarnitea, 
though tbe character of othen of the remains made him somewhat doubtful. He 
h~ lably pointed out, in a reprint from the Bulldin of the Geological Institute 
of Upaala, vol. 7, that this identification was erroneous, and that the plant in quea- 
tion was in reality a Phyllofiuca, representativeu of which belong to the " Qlorso- 
ptcris flora " known from India and various parts of the southern hemisphere, and 
dating from Permian or Carboniferous times. Should the plant Prom the Falkland 
ialande be a member of the same group, i b  distribution in apace would extend some 
126 to the south of its hitherto known limib in this direction. Although the pro- 
bability is that the Speedwell island formation belongs ta the Upper Carboniferous 
or Permian, Dr. Nathoret points out that another poeaibility (for it cannot be 
regarded as more) e x i r k  The Qlosaoptcris flora seems to have diplacad sa older 
flora of northern type, and it is not impeible  that befora doing this its habitat was 
within the Autarctic. In  this care traces of it might be expected to occur in the 
Devonian of tire Antarctic rrgion, end the Phyllothcen from the Falklands might be 
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older than the GhaopW Born known elrswhtm, or at leut the gsnus might have 
made i b  appearance here a t  an earlier period than elrewhere. The question CUI 

only be solved by further exploration in the mth. 

OiR to the Baoiety . by the late O a p t d n  T i m . - I n  accordance with 
the will of the late Captain Wiggins, hir nieoe, Mia Helmen, h~ truumitbd to the 
Society a handsome dlver d v w ,  which, with other p i e m  of plate, h d  bslm pre- 
sented to Captain Wiggim by tbe Qnr of Rumis, on aoanmt of h i m  catinned 
eflorb to eotablish a commemial route by sea along the north owrf of Eumpe d 
Asia and up the river Yenhi. Around the border of the plate in an incicriplion in 
Butmian, and the following insoription h ~  been p l d  on the oentre of tbe plate by 
Misv Kelman : 4eTbir mlver wu prenentsd to a p t .  Joseph Wigginq Siherian 
Explorer, by the Czar of R u ~ i a ,  1894, and lek by a p t .  Wigging to tha Royal 
O q p h i r a l  h i e t y ,  England, September, 1905." She h~ &to preranted to 
tbe h i e @  the chvtr  whioh were d by Oaptsin Wiggim in curying out hL 
navigations. 

The R i n t h  International Oeographia Oongreu.-Ci& of invitation 
to thin Congress, which, M is known, is to be held at  h e m  in 1-, have becm 
distributed by the organizing committee, w d  include preliminary announcementa u 
to the programme and general arrangements, which follow, broadly, the linm adopted 
at  former meetings. The pmceediogs will conaint both of g e n d  and LKCU 
meeting, the number of wtions provirmnally u ~ n g e d  for being r o w .  Far 
thew, separate rooms will be allotted in the University buildingo. Oflam of crm- 
municationr will be received up bo November 30,1907, and must be rccompanicd 
by r&un&, distinctly written (preferably type-writtan) on one side of the prpa 
only, and not exceeding three hundred wonla The languages reaogniEed will be 
German, French, It.liw, and En~linh, and besides them Latin may dm be am- 
ployed. Delegata may be named by governmentr, nnivemitisq p o p p h i a l  w d  
other learned sodetia. A preiiminary list of aommunicationr offered ia printed in 
the circular. 

The Internat ional  Oeodetia Oonfermm at Ihrdapewt.-The following 
facta regarding the proceedings of this Conference (September 20 to 28) are glarneci 
from a cot~~munication made to Nakn, by 8ir George Darwin, the delegate of the 
British Government, who d e c l m  that the work of 'the Oonforence wan more 
interesting than that of any other at  which he baa been pment. The obuvvlrtioll 
of the variation of latitude, with which the name of h. A l b d t  in specially 
misted, was matter of much debate.' If the mysterious tarm 3 h v e r e d  by 
Prof. Kimura, in the expression for the position of the pole, rep"aents a -1 
physical factor, it may be concluded that the equator osoill~tea boclwardn and for- 
wards prallel to itnelf. In  the southern hemisphere obsemtiom have bsen mds 
in thir connection by Dr. Heonen at Bayswater, Weat Auetdh ,  since June 8,1906, 
and by Prof. Carnerr, a t  Oncativo, in the Argentine Republic, e i ~ i n c e  May 5. 
Mr. Innes will probably take obeervatione at  Johanneeburg. For the northern 
hemisphere the rituations selected are Pulkovq Leyden, M ~ u B ~  Ch.rjui, *b 
forte, Gaithersburg, Cincinnati, U W ,  and Tokyo. Prof. Helmert m ~ b d  on the 
present position of the whole investigation. A preliminary Nprf  red by 
Dr. Hecker on hie voyage8 (a) from Portugal to Brazil, and (b) h the 1ndi.n oceao 
and across the Pacifio for the purpom of determining the value of wvity at ra 
His conclusions are regarded by Sir Q. Darwin M forming one of the m ~ n o r s w o r t h y  
geodetic acquisitions of the last twenty yearn. M. [frullaume, ~ i r t a n ~ r  of 



the International Bureau of Weighto and Meanurn sf Bdteuil, d d b e d  the im- 
provement~ m d e  in the w of the Jiderin w i m  for the meamrement of bane-linen, 
and especi.lly the bum-line me~lrement of the Siiplon tunnel which the ppdeeiuta 
acaomplinhed in five days by workhg night and day. Sir G. Darwin was happily 
able :to report, iRtsr olio, that in June Oaptain &don again began work at tbe 
triangulation of Rhodesia, which will in a few months be finiehed up to and beyond 
the 5 k i .  From Tanganyika the survey northward will fell to the Qerman 
Government. In Egypt Captain Lyons is preparing to work south& In the 
courq of the dieausrion ee to the reply to be given to the O o n g r e a ~ ~  of Giwlog3r 
and of the academies who requested geodetic wistance in investigating the internal t 

distribution of mlrsses in the Earth md the rigidity and ieostaep of the Earth's 
onre one or two highly important oommunicationa were presented. Mr. Tittmann 
and Mr. Ha@ gave an elabornb po0ount of the anomaliee of gravity in the 
Unite$ St.tea Mr. H a y d  showed that the matter of the Earth is in hydm 
lltetic equilibrium at a depth of abont 70 milen. Baron Edtvoa explained his 
application of the tolaion balance to the determination of local abuormdities of 
gravity. 

CORRESPONDENCE. 
The Fall of the Control U o a n  Leker: Lake E m .  

T ~ I  encloned photograph shown the marks on the rock at Monkey bay, on the 
went side of Lake Nyana, placed there by the captains of the various sttrmem 
plying upon the lake, and indicating the water-level at different dates during 
the s t  nine years, and, M far M ita evidenae goen, wems to show a regular 
and persistent fall of the lake-level. The lowest (and latest) date in October 3, 
1904, and thin photograph WM taken on October 19,1905. When t i m g  the photo- 
graph I also p e m d y  measured the then lake-lwei, and found it 16 inches below 
that mark. Them is thus shown by the photograph direct evidenoe of a fall of 
some 10 feet 3 inches in eight years, telring the height in November, 1897, aa the 
starting-point. 

A further indication of the permanenoe of the fall ia found in the universal 
native tradition that oodderable districts bordering on the lake which are now in- 
habited, were at one time under water which formed part of the lake, e.g. the Tiwi 
plain. In most caws, however, native tradition is ao innocent of detinito dates 
that it is dificdt to draw any deductions from it. But in the caw of one such 
tradition the dates can be &ed very definitely. About 20 miles south of Kotg-kota 
the ahort river Chi still marks the outlet of a " Lake C h i  " found on old maps, 
but now non-dotent. About 3 milea south of that is the village of Chididi, 
pictwedquely perched on what is obviously the cliff of this lake, about half a mile 
inland from Lake Nyaaa and facing weatwardn. Opposite this village I had the 
place pointd out to me where the I tab  anchored in what wee then "Lake Chia * 
and is now a dry plain. This would be in 1876. I inquired when the lake dried 
up, and the reply wm when the Qovernment came." This might refer to 1883, 
when the first mident British connu1 wee appointed, hut far more probably to 1889, 
when the treaty with JumbB, the great slave-dealiog chief of Kota-kob, wan made, 
md the actual iofluence of the " Government " wan first r e a b d  by the nativen in 
thin part. I t  wee also ststed by the chief of Chididi and othm that, within the 
memory of living men, Lake C%ia waa but part of a continuow "lake" which 



incl'uded also the now-existing (but now unconnecrted) string of Irk* Kuripq Rhe- 
tabe, and Chikukutu. If this were ~d the .pitions and aumundinga of thaa 
l a k ~  mtainly allow of it-it would mean that this body of water had 8 m n e c t h  

with Lake Nyasa, not only near its wuthern end through the river Chia, but ako 
just north of Kota-kota through the river Kaombe. This agrees exactly with the 
unanimous aeaertion of the older Kota-kota natives, .that Rota-kota itself WM 

formerly on an island. But the important point, ae bearing on the Take fall, ia 
that the whole phyeical surroundiiga show that, on the assumption that there h.s 
been since 1876 or earlier a regular fall of the lake, that fall would naturally drain 
thie a m ,  leaving small laken (as actually oocure) in the deeper hollowe of what ware, 
on this theory, part of the lake-bed in comparatively recent times. This is 
corroborated by the fact that three of them small lakee s t i i  exiet wifhout -haoing 
any s o m  of nrppty westward from the bills, which are some distance away and 
are drained on thie side of their watershed by the river Bue, which has its outlet 
eome 16 milee further north than the Kaombe. I have mid " since 1876 or sarlitr," 
because it ia evident, from Livingstone's maps, that Lake Chia was not connected 
with the river Kaombe when he viaitod Kota-kota So that this argument, if 
eound, pushen still further back thedste of the commencement of a period of dwica- 
tion. A corroborative evidence of thia process may be found at various points 
round Lake Nyma, where there appear to be evident marks of old "heachea" 
at considerable distance8 from the present lake-shore. Thie wae first noticed 
by Livingstone himaelf (see LAST Joumdr, vol. 1, p. 94, where he speaks of 
" two beaches of the lake " near the confluence of the river Miei*" "one about 
15 feet above the preeent high-water mark, and the other about 40 feet above 
that "). 

There is s great outcry of the European colony at the present time for a5orwb- 
tion, to prevent the serious consequences which aeem to be arising from this proaas 
of nature. 

I am, youre sinmly,  
WM. C. P~mm. 



P.S.-4inoe writing the above, I have heard that in April h t  the O h d , ~  
Jamon, one of the nmalleet steamern on the lake, crossed the bar at the south end 
of Lake Nyuu into the upper 8hid river on six M OM, the last time on whioh 
either it or m y  other steamer c r o d  the bar being about flve years previously. 
But this crossing was due to an extraordinarily heavy but very temporary fall of 
rain, and itn repetition had already become impossible by the end of April. For 
this information I am indebted to Mr. 8. Lyon, the engineer of the ClrarL Jamon, 
but it L donbtfulprhether the fact that eome yearn ago the bar used to be oonstPntly 
m d  Rtesmers has any bearing on the question of gened desiccation, an the 
ahange in this re- might be accounted for by a silting up of thr bar and upper 
reaahes of the river, and by the notorioun negleot of the channel of the upper S h y  
by the anthoritiea, whioh haa led of recent yearn to the pnntically enbin maation 
of ib use as a navigable waterway mch .a it was a few yean ago. 

&nard Beport of the Survey of India, 1803-0& 
In the Geographicat JwmaZ for August last, I note a review on the above, the 

only one I ever had the honour of prepring before my retirement from the depart- 
ment. There are some points which perhaps the writer may not be aware of, 
regarding these reports, which I should like to mention. 

be he naye, there is great delay in the publication of thew reporb. Thie is in 
a great mesaure due to referenca that have to be made to the foreign and military 
departments as to the dedrability or otheawim of publi~hing matter conneoted with 
all transfrontier work. Then, again, for some yeam, partly owing to a peremptory 
mandate from the Government of India, the length of all oflcial reports have been 
curtailed and rentricted to a given number of pagea; and the cutting down of the 
report8 of executive offioarn in charge of Lld  parties, and examining dl the proof 
copies, a tank which falls on the Surveyor-General and Deputy Surveyor-Qoneral, 
entails no small amount of labour in order to condense the fld report within the 
prescribed limit of eke. Owing to the above restrictions, the reportn of late yearn 
have been somewhat want, and void of mattern of genersl inter& to the publio, e 
fact which haa been commented on by the Indiin prees ; and it was with a view to 
furnishing eomething of a more readable nature, I determined to include in'the 
appendix an much interesting matter an it iRas p d b l e  to gather. 

Another cam for the delay in publication of the lest report waa the extra work 
thrown :on the adminietnrtive oficed by the Survey committee, who were per- 
petually demanding returns, entimatee, and statistics of every conceivable subjeot 
connected with the doprtment. 

The statement that "there is m11y very little of the Indian peninsula left to 
map" is hardly borne out by factk I can annure the writer that:there remain very 
large area which will require " renurvey," and not merely " revision." A glance at 
the ' Report of the Survey Committee,' part i. p. 48, will show that the area to be 
surveyed is estimated at 666,860 square milen, whilst that for ure-survey" in quoted 
at 479,000 square milea 

There is no new material in the map of Nepal socompanying Captain Wood's 
report, beyond what bas been in our possession for many para paat, and to say that 
the map is the work of Captain Wood " is quite misleading. Oaptsin Wood wan 
merely nent to Katmandu to Bnally net at rent the discunnioa that hab been waged 
for yearn ~t regarding the identification of certain wow-peahs visible f r v  that 
l d i t y .  No surveying of any dencription wan attempted, and to nay that' "the 
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p a m ~  leading into Tibet north of Katmandu oan now be located with a fair approxi- 
mation to exaotnms" is purely mythical. 

J. B. HOBDAY, COlo~al, 
Late oloiating Surveyor-General of India. 

Ootober !B, 1906. 

HMonuid and Philology and AnthropologJ~ 
I WAS much intereatad in reading Prof. Haddon'a paper in .the Auguat number of 
the Jouma2, proposing a ~yatamatic investigation of the biology and anthropolog~ 
of Melaneria, and I sinamely hope that nuch an expedition may be organized. But 
I rsk your pamimion to *o exception to some remarkn made in the dimasion 
following the paper, because they are most unjuet'to a large body of m a  who have 
done an immenea deal in various parts of the world to advance the knowledge of 
language and of folk-lore. I notice that Mr. Ray mid that "the miaeionariea learn 
the languagen, to a ce* extant, far enough to be able to produce a Ooepal tram 
lation, and when that ia published, they rarely go any further. Very few of them 
take down native &ria, and no native literature is prcwerved." Now, both thesa 
statements are very far from the truth. I affirm, on the contrary, that no 
missionary is content with translating a single 6onpel, but that the object of 
every Protestant mierlon b to give the peoples among whom it works all the Nsw 
Twtarnent in the fint plnoe, and then the complete wred Scripturea The 
annual reporte of the Bible k i e t y  will fully c o n h  what I soy, and will show 
that eve$ year mimionaria are going on to oomplete the whole Bible in countries 
where it is not already completed ; and, more than that, they are continually revising 
and improving Brat translations M their knowledge of the vsrioue languagen beooma 
more perfect. I may cite Mr. R B. Cut's book, 'A Sketch of the Modern Language 
of the Eaat Indise' (Trtibner, 1878), Appendix Q, to show what had been done 
by mimianeries in the large Indian group of l e n g u w  nearly thirty yerun ago, and 
there have been great advances ainca. I t  is the same in Ohins now--. lugs body 
of midnaries from all the R&e.tant h i e t i a  are engaged in a careful revhion of 
the Bible; and it WM the same with us here in Mndapscw. The 6mt missitmaria 
here were indefatigable in  completing the New Testament within two y a m  of their 
amval, and the whole Bible before they had been fifteen yeers in the island. 
And it b the name with my friends of the L.M.S. Midon in New Guinea now. 
Dr. Lawes, after barely ten yearn in a part of the ieland where the language WUI 

previously utterly unknown, returned to England with a complete translation of 
the New Teetament, not "a Gospel tradation," to be printed by the Bible Society. 
And although the work is moat difficult there ~II wnaeqwnce of the number of 
languages, good progreas is beiig made in studying vveral of them, and in giving 
the people the Scriptures in their own tongum. The fullest statement, and marl 
carefully arranged -mount of what mimionarien have done and am doing for 
philology k, however, given in the Rev. D. Dennis's monumental work, 'Chribtnn 
Mimione and Social Progrew,' in three volumes, with a volume of stntissies 
(New York: Revel1 Company), j u t  completed. Suoh remarka M tho0 made by 
some gentlemen are amply refuted by an inapwtion of facte and 5guna carefully 
compiled in Dr. Dennie's volumes. Miwionaries have no need to be W e d  d 
their brethren M wholarn, when such names are mentioned an Carey, and Hay, 
and Chamberlain, and Sherring in India; rs Momeon, Wine, Edkina, 
and Qriffith Johns in China; M Jonea, and Qriaths, and Cousins, and Dahle in 
Madagucsr; ss Pattinon, and Codrington, and Turner, and Wyatt Qill in Pdy- 
neaia : but the list would be too long were I to attempt to make it anything like 



complete. All philolo&& know, and will gladly aokmwledge, the debt their 
wimoe oww to mhionariea in all puk of the world, from the time of John Eliot 
down to the prwnt  day. 

A word or two more as regards the oeamd statement, v k  that "very few of 
them take down native stories, and no native literature in prenerved." This is 
equally inatmurate, and I a m ,  on the contrary, that numbera of mieeionariee 
are very a n x i w  to pxwerve and study the folk-lore of the peoplee among whom 
tbey live, and that a large mount of such material has been obtained by them and 
put on m,d Away from eocess to libruien aa I am in this country, I cannot try 
to give anythiig like a wmplete list, and orur only give a few examples; but a 
, refemnce to the volumea of the Folk-lore Society's proceeding wi l l  wnfirm my - tbtementa. As an i n h c e ,  however, I may just Ly that hem in Mdagamu very 

full liatr have been compiled and printed of the native proverbe, and a great many 
have been translated; two considerable books have been printed, giving a large 
number of folk-am, wnga, wnundruma, chiidren'e gamea, etc., as well aa the 
curiou idma of divinatio~charmn, etc. (in fact, a few of u a few yeam ago formed 
a little wciety for the colleotion and publication of mch literature); smaller boob 
have also been hued, giving native customa, speeches, etc, at marriages, fun- 
ciffiurllcidon feeitivalr, and royal speech- d of which prererve ob le t e  or o b  
1-t forma of the langruga I mynelf have taken much intareat in the dialects 
of the island, and lun now proping a plan to the Acad6mie IUgwhe for their 
eystematio collection and ~ tudy  ; and Dr. We, of the Lutheran Minuion, hrr made 
exhautive studieei of the divination praoticea of the people, and slso of the language. 
Now, what we have done here is not an exceptional fact by any means; witneee 
Dr. Turner'e book, 'Nineteen Y e m  in Polynesia;' Bev. Wyatt Wi's 'Historical 
Sketchen of Bsvage Life in Polyneeia, with Illustrative Clan Songs;' and 'htythe 
and Songs from the South P d o ; '  Dr. Codrington's 'The Mehnerrians : their 
Anthropology and Folk-lore ; ' Rev. W. Ellia's ' P0lyneei.n Rewuoheei ; ' Rev. R. 
Taylor's ' New Zeal.nd and ita Inhabitenb; ' Rev. M. A. 8herring's ' 'lkibea and 
h t e r  of Indiq' etc., etc. The contributions of Chinese mianionuiea to an accurate 
knowledge of the literature of China are a h  well known, such M Dr. Legge's many 
volumea of the Chinwe c M a g  md the learned works of Dm. Chalmerq Edkinq 
Milne, and MorrLon, and 0th- 

Both philology and literature and folk-lorn would be in a bad way were we 
dependent upon wlonisb .nd traders for our knowledge of such subjects; and had 
not Christian mkionarier in all parts of the world, in addition to their chief work 
of making known the gapel, been determined to study eccurstely for themaelveei 
the lan- and idma of the peopleei among whom they live. 1 therefore have uo 
hesitation in again affirming that minsionariea, notwithtanding the disparsging 
remuhn often made about them by thoae who know least about what they do, have 
done, and u e  doing, valuable rervice to philological and anthropological ffiience. 

JAMB$ S I B B ~ ~  
Miiiollrrry of the L.M.S. 

I am wrry that my remuhs on this mbject had to be w m p d  into w md 
a sp~ce as to lay me open to the oriticbm pronound by Mr. Herwood on my letter. 
To hi I would reply-briefly again-aa follows. I am not the k t  to obeerve 
that the Phcenician legend, with its impsible hes t -s tory ,  would have found 
little, if any, support in modern times but for the suppition that the alleged report 
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of a northerly sun must be true because it wuld not have been in&. I oonbnd. 
not merely that it could wi ly  have been invented, but that the lret penmu to deny 
this ehould be thorn who maintain that a Elemitic tram0 with 8ofala had been going 
on for wnturim before Neoho's time. Mr. Heawood diiputee my suggestion that the 
statement "startled" the world, or, indeed, anyone beaide Herodotna But surely 
the statement would h d y  have been made had it not been thought remsrhbk 
And that it could be thought remarkable, even by Herodotun, is auraly strrnge if 
voyage0 to South Africa had ever been common. Herodotus, Mr. Heawood r n n  
had " preooaceived ideas." But were not these id-, at leaet so far M w ~ d r n e d  
the extent of Africa, actually inspired by the Phmiciin etory ? And am not such 
ideas, which were oertainly not confined to Hedo tw,  hard to explain an nwiring , 
in the world if a cimumnavigation of Africa had really been made 3 When 'Mr. 
Heawood spye the natural wncludon . . . is not eo much that the sun was north 
at noon, M that it waq during the grater part of the day, on the right of the 
general mum nailed," he wema to me to touch upon a weak point in the rtorg. An 
a fact, in a oircumnavigation of Africa, the distance to be d e d  in an eastto-wa~t 
d k t i o n  is surprisingly small, and moat of it is off the Quinea c o ~ t ,  north of the 
line, where Renuell maintains that the Phoanioians could only have made their m y  
in the autumu, when the sun would be on the left hand. That Herodotuq a d  
better-informed successom of Hemdotus, should have fancied the chief prt  of the 
voyage to have been from east to west is anrely an indimtion that a real ~oyage had 
never been r d e d .  

I am glad to 1- that Dr. Keane doen not rely on the rtatement of Herodotnq" 
though in that c a ~ e  I cannot tell what it is on which he does rely to prove a p i d  
Mr. MscIver that the ancients had a knowledge of the Austisl regions. I in tm 
d u d  Posidonius chiefly to show that a competent soientiflc authority, who knew 
as well an any modem--and much better than eome modems-what a northerly sun 
would imply, waa not impnursed by the mention of one. But Posidonius .lea wrs 
an opponent of a theory onoe widely current, that the eqliatarial heat war inaupport 
abla How did thir idea find a placo in a world of which "the Ans td  regiom " 
had long been known? Of Dr. Keane's wild atbck upon Posidoniw, as it hm 
absolutely nothing to do with the subject in hand, I will merely my that I csn find 
no justification for it in anything reoorded of that eminent man. 

I venture to think that Hemdotns does speak of a Carthaghian circumnaviga- 
tion, though no doubt in a provokingly elliptical phrase. Both Mdord  and 
Rawlimn underatand him aa saying that, wherean Neoho gave the jinJ proof, the 
Carthaginiana in the reoond place represented themselves as having made the 
voyagew (Rawlineon), or as having ascertained that it oould be made (Word) ,  
which amounts to the m e  thing. 

E. J. Wma 
l'rewolladr, Bodmin. 

GEOGRAPHICAL LITERATURE OF THE MONTH. 
A d d i h  to th Library. 

The following a b b v i a t h  of nmm and the ectivm derived fmm them am 

namer are in euh cw written in full :- 
"'I employed to indioate the luww, of artioler from o her publIortio~. Qeogmphial 
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A. = A d e m y ,  Aodemfe, M e m i e .  
Abh. = Abhendlungsn. 
Ann. = &dm, h a l e a ,  Aunalen. 
B. = Bulletin, BolleWll~, Boletim. 
001. = 0olonier. 
Corn. = Oommeroe. 
C. R = Oompkm Bendw. 
E. = Edhmde. 
C). = Q e o p  hy, Qtbpphie ,Qeqptb. 
Gem. = QereLhaft.  
I. = Irutitnte, ~atioa 
I . - l r rer t i  . 
J . ' : J O J  
Jb. = Jehrlmoh. 
k u. k = bLsrlioh und Mniglloh. 
M. = MitUnngen. 

Yeg. = Mngasine. 
Men. (kI6m.) = Xamin,  MBmobm. 
Met. d L 7  = Meteorologid, eta. 
P. = L n g r .  
R = RuyBl. 
Ber. Bir.) = M e w ,  Beme, Btvintm. 
S. = ety, Wts, BekL.b. L 
80. = &ienoe(n). 
Sitrb. = Sitmngrberioht. 
T. = Trrnmsotionr 
TI. I njdrohrin, T i W i  
V. = Verein. 
Verh. 6 Verhdlnngsn. 
W. = Wiran#b.it, and cornpod.  
2. = Zeitrohritt. 
Zap = Zapirld 

Adwtlonot~raLkthi,IlrtrlllkMrlmhakWuJ~." 

EUBOPI. 
A l ~ ~  B.S.G. R d d  97 (1906) : 39-88. Bllrilunu. 

BomfniI din trinnghinl Valloncc-ArdeniFBorst (Albania), de 0. Burileanu. 

AlpcD.uphb6. Lo G. 18 (1906) : 4 8 7 4 .  Jmob. 
Bapport raliminsire mar lea, tramus g l a o i i h  en Dauphin6 pendant 1Wt6 1905. 
P u  ahprf~~ Jooob. 

Alpm-Monk Bou. B.S.G. Ifaliana 7 (1906) : 689-662. Illwundri. 
Due memi idle vetta del Monte Boea, mnferenm dsl dott. 0. Aleaeandri. With 
I h t r a t h .  

Alps-Xorphology. V i d j a h r r c h ~ j t  Natur/. Gu. ZiiricA 61 (1906) : 1-49. Edm. 
Qeol imho Naohlese von A. Heim. Nr. 16. Ein Pmfll am Slidmnd der Alpen, 
dm aomenfjod dm Bnggia.wh1noht. Wifh Yap and Profilm. 

Alp8 md Pynnru. La B. 18 (1906) : 417-424. Lapparant. 
Lea 6poqne.n glsciairea dam le mrrsrif alpin et la %ion pyr6n6e.i~~. Par A, de 
hppamnt. 

Atria. Deulsdr. Rundachau G.09 (1906) : 397405. rayor, 
Die nIidlicbten Uebergange vom Donan- mm Elbegebiet. Yon Pmf. Dr. J. Mayer. 
With Map and LUwtratb~. 

Arutrk. Globw 80 (1906) : 152-157. Pbrko. 
Die Bieaengrotte bei TrieabOpoina. Yon Q. A: Perko. With Plan and Illw- 
t r a t h .  

Aorlrk-Bobla .  M.K.K.G. Gu. lVisn 40 (1906) : 60-73. Lhnddor. 
Dm Duppauer Mittelgebirge in B6hmen. Yon Dr. K. Schneider. 

Atrk-TlroL B.S.G. I l d i a ~  7 (1906) : 546-568. Y I r m  
Sui ghincdi dell' AdamellwPreclenella (alto baoiio del Saros-Minaio). Note del 
Prof. L. Maroon. With Map and IUwtrotionr. 

Alutrk-Tirol. Breoh. 
Ueber den Gebir ban der Tkoler Zentrcrlalpen, mit bw0ndere.r Blidaioht ad den 
Brenna. Von gtz Fnob (f R - d . ,  Z. Dot&. u. Ortnr. A l p r .  !2, Heft 1 
(1906) : pp. x. and 98.) With up, 1 lwtrationa, and Diagram. 

by= B.S. Bslgs Wk&, P ~ I - V e r b .  40 (1908) : 100-102. 8 h o a ~ .  
De l'ind6pendance, en Belgique, der oMnw oal6donienne et hemynienne. Par 
Q. Sirnoem. 

Ybl@m-Li6ga. Ibrtmlet. 
Arm Induntry of Li*. Foreign OdBce, Bfiroellrrneoum, No. 650. 1806. %I.e 
10 x sJ, pp. 54. Diagram. Prim 7Jd. 

Tour du I I ! d  12 (1906): 241-264. -. 
Lea Balkan8 de Bulgarie. Par L. de Launay. With Map a d  IUwtrcrliona. 
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borriocr and lludinir M.KX&. Ger. W h  (L8 (1906): 74-86. kknrrr. 
Conh and Sadhien in mrgleiohender Dontallnn& Von GI. Sohoener. 

hnnluk. 0.2.19 (1906) : 861-818. 
Dlnemerb Boden nnd O b e d i i e .  Von F. MMW. With Illudrdwnn. 

I-. -own 

-L.--. Daub& &ds 4 (1905): 47-51. h ~ ~ ~ ~ i a h .  
Die deuhah-mmhhe Spndgrense. Von Johannw Zemmrioh. 

Pnlm. B.B.G. h. Bordsaws a7 (1901): 128-145. = 
Topogrsphie anoienne et moderne den bor d'IIourtin et de Lacanmu. Per 0. 
Duffart. With Map and Wbn. 

P ~ o I .  B.8.G. Cum. Bordmva e8 (1906): 31-36.61-76. pui.(ypr. 
Lee Lsuder de Quacogne et lerr D e l b  de ls Gironde. Par A. de Paniague. Wifh 
Map. 

1t.z~. n* 
Italy. Handbook for lbve l len  by Karl Beedeker. Fint  Part: Northern Italy, 
inolnding Leghorn, Florenoe, Ravenna, and Bonter through Swikerlend and A d  
13th edition. Leiprig: K Baedeker; London: Dnhn & Co., 1906. Size 8j  x q, 
pp. lxiv. and 592. Afap and P h .  Prim & PrsMnbd by Mma. Drluu & Ca 

united xingaonr-hhd. m. 
Handbook for Rsvellera in I r e h d .  Wenth  Edition. Be* d Edited by 
John Cooke. London : E. S W o d ,  1908. She 7 x 5, pp. x., S8, and 576. Map 
a d  Phw. Pries &. PrsraJsd tL Publiriccr. 
The k t h  edition, h u e d  in 1902, hen been here mbjeoted to a renewed revhion. 

United oi Wlght. Wud. 
h Guide Seriea. The h l e  of Wight, with Noter for Qeologiotr andCydi+ 

::=Wed. New edition. London : DnLu & Cl, 1906. SLr x *, pp. nv. 
and m. yap a d  pbm. P* met. P- * P L  

u n i t a  xiagdm-klre ~ir t r iot .  - 
Thorough Guide Berie+~. The Englii Iake Dimtriot. By M. J. B. Bddeley. 
Tenth edition. London: Dulsn & Co., 1906. Sire 8j  X Y, p. ur., 16,048, .nd 
20. Map Md Panor-. Ptbs 58. net. P-lsd by Us !&&hm. 

United x i a g d ~ ~ - M ~ t s o ~ ~ .  Mill. 
British Bahhll, 1905. On the Distribution of Rain in rpoae and time over the 
Britirh Idea during the year 1905. . . . By Hugh Robert Mill. L d m :  E. 
Stanford, 1906. She 9 x 51, pp. 88 and 070. M a p  and IUdrcJlar.  R i m  lh. 
Prsrsnbd by Dr. H. R. MU. 
It k pointed out that the number of stations from which retnrnn .re p n b k b d  at 

lout e x d  four thomend, though the dietribntiou of the rain- ngm over the oountry 
(g.phially ahown ou a map) otill leavea m e t h i n  to be &red. Ihoept in the 
extreme north of England, the .resl more than 10 mbea from m y  puge omm only in 
Bcotland, South Wsler, and Ireland. 
United ~ m - 8 o o t h d .  

Thorough Guide Seriea. The Northern Highlandq Sootland (put if.) 
M. J. B. Bddeley. 7th edition. London: DuLn & Do. 1906. %he '?i 
p p  xvi. and 150. H a p  and Plana. P* h. M. net. P r * ~ l r l  PI Pd%an 
The only fault to be fond  with thin 'de k that the g e n d  map ia m iruerted that 

it m o t  be ~ s p t  open while the h.t is %& g oonwlted. 
United mom-YorLhim.  -a 

Thorough Quide Mea. Yorkohire ( rt it Weat and put of North Ridingo rod 
Forth-L ~ a i n  Wne: also B M U ~  -e 

Fifth edition, thoronghl y m-. Lodon: 
pp. xvi. and 150. Map and P h .  Prb 

A reotion IMP of Itipon end neighbowhood in added i n  thir edition. 
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ark. 
AhUa Buuih Till0 . 

8u rtioie de la R d e  d'Aaie, avec lee basrinr : dw &nr, dw me- den r i d m a  
et 1.04 ainri ne lea au ertiaies den divisiom Idministratires lool le r b p e  de 
PEmpereor ~ i i h & n  11. %.r A. de Tilla [In Ruuian.] St. Petembourg, 1905 
She 14 x 114, p. uiv., 66,85,101,4,6,5. MapaandDiagranu ; dso Map* -rate: 
Pruanlcd & 2 J. ds & h o U k y .  

ahtnr. PetaMnnr M. 68 (1906) : 91-92. L60sy. 
E. v. Oholnoky Uber Flmgnliarnng Md Bodenmeliomtionen in China. Von 
Pmf. Dr. L. v. Mezy. 
Summay of a memoir pnblinhd by the Hnngrisn Hydrological Ofloe. 

Ohha and &ran-Meteordogp. M H y  Wedher Rw. 88 (1905) : 477-480. O W .  
The Rainfall of China and K m  By T. Okada Wifh Map. 

Ohh-X-4. La Q. 18 (1906) : 476-980. F r q a l n .  
Itfirsion an Koaeng-Si. Par I. le lieutenant Frangoie. , 

Ohinam Rubatan-Hirtmiod I n d h  Antiquary (1906) : 1-80. Ulf. 
The ghamkm Country and the Kharoeki Writing. By S. Uvi. Trandated by 
Mabel Bods 

Dutch krt Indirr--0ommmi.l b o k e h ~ ~ n .  
Wlrtsobaftqeqraphie wn NiederlYoM-OstIndien. Von Albreaht von Bookel- 
amnn. (Angewand p h i  He& nu Verbreitnng geographischer Kennt 
n i m  iu ihrer Bedehung mm Knltnr- und WiibsRsleben. Hemuage ben von 
Prof. Dr. Eul Dove. 2 W e ,  2 Heft.) Halle a 8. : ~ebaner-~chwetroEe, 1904. 
Sise 94 x 6), pp. 92. Prim lm. 80. 

-oh Indo-Ohha. B. h i t 4  PAsie Elrculgaiae 6 (1906) : 229-234. - 
Lea Voier de findtretion an Iaon franpais et RU Siam. With Map. 

Pnnah In&ohim-Tong~. kjonqui8rr. 
Ethnogra hie dn Tonkin Septentrfonal. Par le Commandant E. Lnnet de Iajon- ph 8- : E. ha, 1 9 ~ .  si=e 114 x 7i,  pp. SB~. Map and ~ ~ w t r a t i a u .  

f e d 4  by the Pul l i rk .  
Indi.--Bmlpl. Wilron. 

Indian ~~ Berim. Old Fort William in Bengal. A Seleatian of '0d8oial 
Docnments dealing with its Himtory. Edited by the late Dr. 0. R. Wilson. 2 volr. 
London : J. Mnrm ,1906. She 91 X 64, p. (vol. 1) xl. and 256 ; (pol. 8) viii. and 
880. Planr and d a b .  Prba  246. nd.  8reatmbd bg th Publhhm. 

In&-Bhutan. --- 
Though Rhntan with the Ximion, 1905. [Nmpapcr Chttingr.] Sise 18 x Sf, 
pp. 31. 
h t t i n g  from the Pioloesr, r e v i d  by Mr. A. W. Pant. 

India-Bhutan. Reowcia &2. &rv. India 84 (1906) : 22-30. Wgrfm. 
Notes an the Qeology of a portion of Bhutan. By G. E. Pilgrim, B.W. With Map 
and Wim. 

In&-Ilhutm. h r d a  Gsd. Surv. India 84 (1908) : 81-80. WFh. 
Beport on the Coal oacnrrences in the Foothill8 of Bhutan. By Q. E. Pilgrim, B.W. 

h d i a - ~ ~ .  B.8.6. & t h  46 (1906) : 87-90, olulalmod. 
Au Xangohinjnnga (85659. Voy et ex h t i m s  dens l'airmrlaya dn Bighim 
et du Wdpal. (EMwm6.) Par D I . ~ J .  ~uahumod. 

I z u U a - ~ ~ .  Alpine J. 88 (1906) : 201-228. lo-. 
Bix Month@' Wanderiog in the HinId~ja.  By T. a. Longthfl. ri4h i&pa a d  
IUwshdfona. dko rep& sqpy. 

In&-Eimtariod. Indian Antiqwty 84 (1905) : 253-261. Peuron. 
A l d e r ,  P o w  and the Panjab. By C. Pecrmn. (With a Map, and a Prefabry 
Note by Vincent A. Smith.) 
Dimnmeu the topography of Alexander's -oh in the light of olme personal know- 

ledge of the ground. 
India-girto~iod. J.R. Aslotic & (1906): 555680. V#t. 

Identifloatiom in the Begion of Kapilmertu. By Major. W. Vont. With Map. 
No. VI. - D m = ,  1906.] 2 x 
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Inddlhim-Tonkin. B. Eaonomiqm (In&-Uhdm) 0 (1906): 150-156. &a* 
Note mu 1- Ornw et Inondatione en 1905 (an Tonldn). Par M. Lantenoia. E W  
Map. 

J a w  - 
The Sixth Finanaid and Economio Annual of Japan. 1906. The Department of 
Fhanoe, Tokyo. Sire lq x 74, pp. ri., 210, and 60. Mup and L)iagranu. 

rJ.J Arahiprl.go-mu. 
TI. K. Ned. Aard. asnodr. Amsterchm I (1906): 715-724. 

--. 
Van1 eenm reibper Gonvernemenb-stoommhip 'gOond~r" naar de Zuid-Oont 
en ~ ~ d l c r u t  w n  lu van den 2 0 r h  tot en met a8 October 1905. Door T. 0. 
Bapplud. 

Malay A m h i p d q p H i ~ ~ .  O'Brh. 
IL. Ned. Aard. CITrmoulr. Amlardam PI) (1906): 939-1014. 

Rapport omtrent de tegenwmrdige politieke en emnomimhe verhoudingen en be- 
d e n  in de Kampar-Eiri-landen. Door J. L. O'Brien. With Map. 

Rorthm and B U M  Ada. Xum. 
Stanford's Oompendium of Geography and %el (New I-). A h  Vol. 1. 
Northern and -ern Asia. By A. H. Kerse, LL.D. Seoond Edition. London : 
E. Btmfod, 1906. Size 8 x % pp. xxvi. and 528. M a p  a d  IUvrkatiou Pria 
1%. Prwcnlsd bp the Pmblkbr. 
The main renulb of geographiasl exploration during the paat demde have been 

embodied in thii edition. 
Philippha W . n d r  hruarl. 

An En lishwoman in the Philippiner. By Idm. Cempbell Dammy. London : 
John &my, 1906. S b  9 x 6, pp. u. and 850. I I d r d i o u .  Prios 1% d. 
P d  bp the PubUlher. 

Philippino U n d n .  Tamman. 
The Philip ine Ielandn. A ~~olitiaal, graphicel, ethnogra hloal, mid, and 
commemlsl gistor of tho Phihppine Amf?ehgo. E m k i n  &e whole period of 
spanimh rule, wid an amount of t h e r u o o ~ i n  arnorican lnm!ar Government. By 
John Foreman. Third Edition. Landon : ~.%ieher  Unnh,  1906. S1.e lOJ x q, pp xxii. and 668. M a p  and I l l u t r ~ .  Prim 9%. .* P d  b Ur 

ublirhsr. 
OIrefully revired and brought np to date. 

Southern India-Anthropology. Thumb. 
Etbnographio Noten in huthem India. By Edgar Thnnton. M h  : Printed 
the Superintendent, Government Pram, lOOg B h  0 x 6 p. viii. and 
n h t r d h .  Prim Gr. Pmen&d b Us CJwcold P-, * J a r .  
Bringm together a large body of faob obtained both by p e d  obawmtion snd 

inquiry and from printed mnmer. 
Tibet. ~~. 

Western Tibet and the British Borderland, the lacred muntry of Hindor a d  
Buddhieb; with an a o o o ~ t  of the Government, Religion, atid Cnrbnu of itr 
Peoples. By Oharlee A. Sherring. With a ohapter by T. Q. ton  devlribing 
an attempt to olimb Gnrla Maadhat.. London: R Arnold, 198?%xa 10 x 6, 
pp. xvi. and 376. M a p  and lUwLrationa. Prim 218. wd. Ptwsfilad b Ul A&. 

ATXICA 
A ~ H L t 0 r i o . l .  ] I r a d  

Remm Aethlo ioarnm Soriptoren Oaoidentalw indl t i  a Iheenlo mi. d xix. ourante 
0. B-~i .S.l! Vol. 4. P. Emmannelia Barradna 8.1. TmoMu T m  h W *  
geographrol. Bomae: 0. de Lnigi, 1906. Size 11 x 8, pp. xxxii. and MB. 

Mioe. D s u ~  &dd 4 (1906): 181-1%. 
Deubohe Arbeit in AMka 1884 bin 1905. Von Paul Langbns. Map. 

kadur. 

Moa-Meteorology. Peferrnonm M. M (1006): 73-83. h-. 
Stndien iiber die ~Phrliohen Niederecl~lagnmengen den afrikanimhen Kontinentr. 
Von G. Fraunberger. With Map. 
Potioed in the Monthly Bmrd, November, p. 507. 
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Afd01-FWld. l k n d ~ ~ n .  
Qreat Britain in Modern Africa By Edgar Sanderaon. London : Seeley & Co., 
1907 19061. Sire 8f x If,  pp. iv. and 880. Y a p  and Portraik. Prios b. Prs- rarJsd @ tL Publisherr. 
A aompilatioa, bringing t w t h e r  the main faab of British politiorrl relations with 

AWca minoe the beginning of the nineteenth century. 

ma-Poli t lod.  - 
Treaty Series No. 4. 1906. Agreement between the United Kingdom and the 
Independent State of the Congo, modifying the Agreement dgned at Brnlaelu, 
May 12, 1894. Signed at London, Yay 9, 1906. London, 1906 Size 9f x 6, 
pp. 4. P h  f d .  

See Journal, ~0187, p. 629. 
Afri~-Politiod. La Mowcement 0.48 (1906) : 247460. - 

L'Aoaord AngleCongolair du 9 mai 1900. 

Oapr O o l o r y - l M q ~ d  Want. Yomg and Johnron. 
T. &l. 8. W h  Afrim 0 (1906): 54-39. 

Q M  Phenomena in Qriqnaland Went. By R. B. Young and J. P. J o h n .  
With Plafu. 

aspr Colony--tion. - 
Cape of Good Ho Report of the Direotor of Imgation for the Two Yearn ending 
Deoember 31,1$ Cap Town, 1906. 8im 13 x 4 pp. 86. Ron. P-.d tg 
the Dirsdor of Irrigation, &pa &&my. 

(kntnl Afrloa. Lloyd. 
U nda to Khartoum. Life snd Adventure on the Upper Nile. B A. B. Lloyd. 
&h 8 Prefaca by Viotor Bnxtton. London : T. Fiaher Unwin, 1 9 d  Sbo 9 x 6, 
p . xii. and 812. Map and Ii2mtratim. Prim 101. 6d. net. Preamtcd by tL 
Buanhm. 

Thia in not merely the acoount of a journey, but the re00rdof almgthened reridenoe 
among mme of the lean-known tribw of Weatern and Northern Uganda, about whwe 
mannem and ouetcrms it oontributee a good d d  that is new. 

Lmah. 
czy%aienMque Cougo-Nil. Rddtmb den obamtionn utrooamiqu~, 

ndtiquea et altirnitriquea effectnth sur le tortitoire de l'fitat Indd n d a n z i  
Congo, dn Vendredi 5 Septembre 1902 au Vendredi 14 Avril, 1906. Prn le Oom- 
manbut Lemaire Ch. Sire 13 x 10, pp. 54. Map. . Prsrsntd by &I Author. 

tkmgo Etats. 0. !b. 18 (390546) : 216224. Lond. 
Qwnem Landet Nod for LutGfl& (N. 9. f. Leopold 11. &i i Kongo). E l b r  
Dagbogroptegnelmr og ofloielle Rapporter. Af 0th J. Lund. With 8kekh-mp. 

Congo Etate. Mouvecnent 0. P8 (1906): 313-318. CWanterh] 
Sonvenirn historiquea. With Yap.  

Congo Et.te. Youment  0. PI) (1906) : 360-363. - 
Ler Tembktu Nod-Eet de l'fitat Independent du Congo (aonrid6dn sp6aielement 
au point de m e  orographiqne et g6ologiqae). 

Congo Etato-Ethnogrrphy. J. Anthrop. 1 86 (1905) : 398-426. Torday and Jqor. 
Notea on the Ethnography of the Ba-Mbla By E. Torday and T. A. Joyce. 
With Map and P l a b .  

X u t  Afriocr. gcOtrirA 0. Mag. 44 (1906) : 541-354. Eliot. 
From Mombaa8 to Khsrtum: tl~rough Uganda and down the Nile. By Sir C. 
Eliot, K.o.M.~. ,  eta. 
Mtm. Biv. a. Itdiana I8 (1906) : 182-192. D.inelli and MuineU. 

Determinasioni altimetriahe nella media valle dell' Anneb. e negli d t i  iani di 
Molebso e di Halhal (Oolonia Eritrea). Note di Q. Dainelli ed 0. ~arinebi .  

Eritrea. Paone. 
Aw. Q. B. Penne. Per l'IbIia Africans. Studio oritioo, can Prefazione del 
Prof. Aobille Loria. Rome: E. Vogherq 1906. Sire 94 x 81, pp. x u v i .  and 720. 
Prim L.lO. 
Dircwen the remnmer and proope& of E r i h .  

a x 2  
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Fmah Ldm. C. Rd. 148 (1906) : 193-195. aL.lrr0. 
De Zinder an Tahad. Note de R. C h n d ~ n .  

art Afrioa. Petunuannr M. 69 (1906) : 121-158. Van dm Bar@. 
Von Mwanse nech Umhirombo, 29. September bin 7. Oktober 1903. Von J. M. M. 
Van der Burgt. With Map. 

Orange Bim llolony. J ohnroa. 
Orangia A Qeographioal Beader of the Orsnge River Colony. By W. S. 
Johnron. London :'Lollgmmm & O., 1906. Size 7) x 6, pp. vi. and 68. Map 
and Illurkatioru. Prfas l a  6d. P r d  b lib Publuhcr~ 
A good elementary geography of the Orengo River Colony. 

NOBTX AMEBIOA. 
Alub. m 

The Qeo m hy and Geology of dl&, a mummery of exiniing knowledge. By 
Alfred If &ooke. With a Seotion on Climate, by Clevelmnd Abbe, Jr., and a 
Topogra hio Yap and demri tion theroof. by B. U. Goode. (0.8. Geological 
Survey, kofemional Paper &. 45.) Wsahin n, 1906. S h  12 x 9, pp. 328. 
Map and I U u r l r h  P n r M  by UU. tlS. &aghl S s r w .  
Beviewed ants, p. 626. 

hluL.. Y w  OB (1906): 181-185. Wflrl~nd. 
L a p p  ooh rencrr i Alarka Af X. B. Wikland. 
On Lapp  and reindeer in Alerka. 

Amerioa-Woowry. Ab* B.S. H o n g d ~ )  17.84 (1908) : 1-10. Tale& 
Ja ne Bolle in der Qerohiohb der Entdeokmg AmerIlraa Von Paul, Qnfen 
~Xki. ( F U m j ~ i  EIhI-pk 84 (1906): 1-18. WUA Map.) 

0.nrk J.  (3.6 (1906) : 7677. Dream. 
The Monteregian Hillq e aerier of volcanio Buttea By J. A. Drmmr. Wifb 
Map and IUvdzatlon. 

(knrd.. DaJd. M 6 (1906) : 47-55. w. 
Dm Deuteohtam in Kanede. Von A l w h  Oppel. WUA Map. 

( I d .  Tram. R.S. Canada, XI. Ser. 11, 1905 (1906): Seotion IL, 99-119. B d b .  
Origin of the French Canadians. By B. Bulb. With Map. 

C m d . - B i b W p U .  Molrar. 
Tram. R.S. Cu~da ,  IL Ser., 11,1906 (1906): Section I., Appendix, 155 pp. 

Ir~ventaire ohronologiqne dea onw err ubLiQ li 1'Qranger dam diveraea lonpea 
aur 1s Nouvelle-France et snr layroAoe de Qu&eo, depnb la d6mnverte du 
Connds jnsqul noe joan, 15S4-1906. Par Dr. N.-E. Dime.  

Oum&-Cenmr. - 
Fonrth &nms of CRneds, 1901. Vol. 4. Vital StaBtiw, bbool Attendanoe, 
Educational Stetne, Dwellings and Families, Inrtitntiom, Chumhea, and Woola, 
Eleotoral Dirtriata and Repreamtation. Ottawa, 1906. Bim 10 x 7, pp. 4@3. 

C a m d a - O d e q .  Proc. R.8. C l a d ,  11. Em., 11,1905 (1906): xorii-xoviii. Yobod. 
Report of Committee on Qeodetio Surveyr Presented bg 0.8. M c L d .  

C m a d a - l m ~ i o t  sum. 
Tram. R.8. Ccrnada, 11. Ser. 11.1905 (1908): Section IV., 21-86. 

Some Interesting Problems in New Brnnswiok Qeology. By Dr. R. W. Elk 
l l . rudc-Bo~ki~ .  ' A m i ~  11 (1906) : 126-132. Par. 

The Continental Divide on the Bow Bange. By Charles E. Fay. WiU Ill* 
tratiocu. 

Mdoo. m. 
Dm hentige Yexiko m d  mine Knlturfortnahritte. Von P. George. Beiheft rn 
den Mitteilungen der Gaographiwhen Qeaellmhsft (ftlr Thbtngen) rn Jrmr 
Jena: G. Fiwher, 1806. S h  s) x 6, pp. 184. Illwtrafionr. 

Ydoo-m oarman. barnlo. 
El Portido del Carmen (Estado de Campeahe). Baequejo GeogABoo-Mmtiw, 
Pintorem a' lIiet6rioo. Por Junto R. Acevedo. Mexico, 1904. She 9 x 6, pp. 44. 
Chart and REurtrdtOnr. 
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Xdo-Ylpr .  B. A h  G.8.80 0906): 881-267. M d .  
M a p  of Mexioo. By F. J. H. Merrill. 
Dworibae the 1 : 100,000 map baaed on the nearly oompleted topographio snney. 

north A m o h .  Popuhr Ed. Monthly 68 (1906) : 300-822. X e d .  
The Development of the Qlaod Hypotheah in America. By Dr. Q. P. Menill. 

United Itster. &ha !B (1906) : 704-706. mill. 
On the Ori in of the Small Itfonnds of the Lower Mi&asippi Vdley and Texrs. 
By B. T. H& 

~ n i k  I t e ~ r i r d r d p p L  Frmr. 
Die Kolonination dea Mhimip itslee bis rum Auagange der fra&iwhen Herr- 
eohaft. Eine ~ o l o n i a l h i s d e  Stndie von Dr. Alexander F-. L e i p a  : 
Q. Wi d, 1 q .  Siie 9 x 6, pp. xxir. snd 464. Map. Prim 10m. Prrmlsd 
b# the %uksr. 

OEHTEA& AHD WUTE AMgBIOk 

Agsnth Bepblio. B k h  89 (1906) : 218-220,229-234. RAE. 
Eine Woomayo-Behe in den Chaoo Oentral. Von V. M. WtU, Map and 
n l w r o t i o ~ .  

-tb-Buenm Ayrw. B.I.B. A r p t f n o  %2 (Part 2) : 43-57. Monler. 
Qeogrefls Argentina Provinda de Buenm Airen : Begi6n de lrs Sierras.  PO^ 
Elins Q. A. de Correa M d e u  

-tin~-PlUgonik O.H.A. 8c. 149 (1906): 1892-1394. Oa&y. 
F a i l e a  de Patagonie. Btuie am nne portion du monde antmtique. Par Albert 
Qsudry. 

Bolivia- Aader. Appdodn'u 11 (1906) : 95-110. Pwk. 
Climbing Mount Borate. By Annie S. Peak. With nlwiratiotu. 

Bolivt-Ethnology. Bore& 
h t .  Amsrikanutsn-Kongreu 14 Tug., 1904 (1906): 649-658. 

The Chorotas Indirnr in the Bolivian Ohm. By Count Erio von Boeen. Illw- 
trationa. 

Bolivia-Forsilr Rordamkl8ld. 
E. &Mnrka Vctcnekup-A. Hundlingar 87 (1908) : No. 4 (pp. 80). 

Ueber die Slugetierfoedlien den T a r i j a u  Sttdsmerika I. Mastodon Andium Dnv. 
Von Erland Norded6ld.  With Ploka. 

Bndl. B.S.R.G. d'dnwrs 9Q, 1905 (1906): 421-464. Qmlette. 
Ler tmvanx de traneformation de lo ville de Bio de Janeiro et de oomtruotion du 
port. Per F. A. Qeorlette. With Mupc. 

Brrdl. I d .  Amerikuninlen-Kungreclr 14 Tq., 1904 (1906): 507-515. wring. 
Ueber dae natiirliahe Vorkommen von Nephrit in B d i e n .  Von H. von b r i n g .  

wull-Anu8on Edmundron. 
Early Relatione of the Mauvrs with the Dutoh, 1606-1732. B Bev. ae0rg0 

;- Edmundnon. [From the EngIW Hi.Driml Redew, April, 1906.f Sire 10 X 6, 
pp. 1251. Presented by the Author. 

C@ntml Amorioa. La G'. 18 (lQO6): 482-486. P-Y. 
A travern lo Peten et le Yucatan. Per Le Cornte Maurice de PMgny. 

OhilO-8trrit of H@lnn. Petermanna M. 668 (1006) : 189-140. O t U p .  
Die Erforwhnng der Magellanstresee. Von P. Stange. With Jiop. 
On the work of the Chilian navy during the past half-century. 

t~oloppbi.. Petre. 
The Republic of Columbia: An Acoount of theCountry, ita People,ib Institutions, 
and it, Resourcee. By F. Lomino Petre. London: E. Stanford, 1906. Size 
9 x 6, pp. xii. m d  352. Mop and 1lZwtratiot~. Price b. 6d. net. Prssenkd the 
PublWnr. 

Porn-Andn. Pekrmanna M(lQO6): 109-114. Weborbsuer. 
Qrundzlig von Klima und PBaruenverteilung iu den perusnieohen Anden. Yon 
Dr. A. Woberkner. 
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A r u t r d h - w o r t .  hutrd (2. Bld#er Sg (1906) : 61-153. Out 
Zur Entwioklung der Verkehrnwege dm anetralieohen Kontinents. Von M. Gut 
With Map. 

midmy Idand. 
Bern& Pauahi BirAop Muceum, Direddr Rep, 1905 : N 4 5 .  

- 
Beport of a Vinit to Midway Inland. By W. A. Bryan. With Map. 
A ehort aooount of the inland (more correctly ielandn) wes given in the Jm 

vol. %, p. 228. 
New 811inea. Ta. K. Ned. d a d .  Genootr. dauterdam 98 0906) : 919-933. H-. 

Een verkennin rein der Zuidweatkuat van Nienw-Quineq van h t  P r b m  
Marianne tot Prosidenhl-bank; dd. 23 April--8 &i 1906. Door J. & 
Hondius van Herwerden. With Map and Illwkafi4nr. 

Hew Vm dar Yen&n. 
T& K. Ned. d a d .  (2enooia. Awntidam 98 (1906) : 732-734. 

Ontdekkingen in Zuidelijk Nieuw-Guinea Door J. 0. Van der Meulen. 
New Ooinna. - 

Parliament of the Commonwealth of Awtralia. 1905. British New Q u k  
Annual Report for the year ending June 30, 1905. [Melbourne, 1905.1 Site 
18 x 81, pp. 80. 

New Ooinm. - 
Dsubch. Ko2onialMoU 17 (1906) : 2~-291,313,316-320,345-550,440-M5,484 492 
Baining, Land nnd Leute. 

PO- BXQIOrn 
Antwtio. [Brown, M0rmp.n. and ?i~ie.] 

The Voyage of tho ipcdia h i n g  the Becord of a Voyage of Ex lontion in 
Antarotio 8eaa By three of the StaE B. N. Rudmow Brown, B. 6. lournan, 
and J. a. Harvey Pirie.] Edinburgh tank London : W. Blaokwood & Sou. 1906. 
Size 9 X 6. p . xxiv. and 376. Mapa and l l l u t t d i o ~ ~ .  Prias 218. net. Pnuenbd 

tAs ~ u b l i r l k  [To be reviewed.] 
Antarotio. ' 6coltirli a. M .89 (1906) : 873-374. Bma. 

The Area of Unknown Antarotio ?!e om oompared with A r n t d h ,  Unknown 
A r o c  Eegiona, and Britinh Inlen. By #. 8. Bruce. With Map. 

Ant~ratia. 2. ObfMhakundd 1 (1906): 61-65. m. 
Dio Bewegung des antarktieohen Inlandeh.  Von E. von Drygelski W& 
I l l d r a t h .  

Ankfotio -Bxploration. 21.PPU-t- 
L'Epp& Antarctique. Par A. de Lapparent. (From the J o u d  du &cum& 
Pane, 4" Ann&, 1906, Noe. 4-5, Avril-Mai.) 8 i  11 x 9, pp. [25]. 

Ankrotio-Onbun'r h d .  0. Rd. 148 (1906): 178-180. Qoudon 
Lea rochee microlitiquen de la Terro de Graham rccueillies par l'exfltion mtam 
tique du Dr. Chrrrcot. Note de E. Gourdon. 

Qroenhnd. (2. Ta. 18 (1005-06) : 195-199. M f l ~ - E r i c b  
Plan ti1 en danek Skibe- og Slaedeekrpedition ti1 Grgnlands Nordoetkyrt. Af L. 
Myliw-Erichnen. 

MATHXIATICAL QEOQUPHY. 

-P~Y. Pehmanna M. IS (1906) : 97-109. M. 
Neue Entwfkfe fiir Erdkartan. Von Dr. Mas Eokert. With Diagroru. 

Saggeata varioun new fornu of map-projeatione., mme of them bearing a g e n d  
renemblanca to those ueed by Ortelins and othera in the sixteenth century. The mathe 
matical formnlm are fully worked out. 
0-phy-Projeotion. Petetmani~r M. SS (1906) : 92-94. Rammar. 
Em neuer Vorsohlag fiir den Netzentwurf tolwgrapbincher Karten. Von Prof. Dr. 
E. Hammer. 
Account of a projection pro d by Harr F. J. Mfiller, whioh, however, h rather of 

theoretic inbest  than pfoo t ica~pr tance .  



GEOGRAPHICAL LITERATURE OF THE MONTH. 655 

l r a r b . t l o n - ~ t # .  Xohlrohutter. 
Ueber die neuere Entwioklung der nautieohen Inetrumente. Von Dr. E. Kohl- 
eohtltter. (Sonderebdruok ann : " h b o h e  Mwhmniker-Zeitnng," 1906, Nr. 1.) 
Berlin: J. Bprlnger. Sire 104 x 8, pp. 31. Ilhdra(imu. 

Pho-phio hrm*. 0. Rd 149 (1906): 1313-1318. L 8 ~ ~ d . t .  
Sur lwienra tentotire8 ponmuiriea b u s  la marine allemande pour u t i b  1a.phob- 
&e d.m lea voyages d'arploration. Note de A. L a d t  With IUudmtion. 

PHYBICAL AHD B10U)BIOAL BEOQBAPBY. 

B i o - m p h y .  SciS~46 !B (190s) : 504-506. Ort lMm.  
A Cue of holetion without LLBarriere!' By 111. A. E. Ortmann. 

Cbmta-8nm-linr. vicnk&hr6chriff Natnrf. k. Zfidd 61 (1906) : 30-64. BrUohrbr. 
Die H6he der Firnlinie am Hiiflgleboher and die Methode der Beetimmnng der 
Hohe der Firnlinie im allgemeinan. Von E. Bri iher .  

Depodtr. J. aedogl( 14 (1906): 316-356. B8rrd. 
Belstive geologioal imporbnoe of Continental, Littornl, and Marine Sedimentation. 
By J. b e l l .  

-011. C.B.A. &. 4S (1906) : 1447-1449. MorteL 
* 

SW la repidit6 de l'imeion torrentielle. Note do M. E. A. Martel. 
lErodoa B.S. Beige Wgis ,  PrdeVerb. 90 (1906): 86-91. Bohudt. 

Note rur la valeur de PCroeion mutemine prrr l'nction dea m m r .  Par Prof. H. 
Sohardt. 

Erodm. B.S. Bdgc Qd0gi4 P A - V m b .  90 (1906) : 01-94. V m  dm Broe4. 
Coatribation i l'dtude de l'dmion ohimique muterraine. PN E. Vnn den Broeolr. 

F-tr and allnwl. Monthly WMUW Rev. 94 (1906) : 24-26. ' Hubbud. 
The relation of for& to rainfall. By the late W. F. Hubbard. W?U Map. 
The map embraced pert of the Pnoiflo d o  of the United Etatea, and shown in a 

striking we the relation between the diatrigtion of forests and the lines of equal 
u n n d  preo!pitation. 
BsologioJ E b h q .  Baottioh 0. Mag. PP (1906) : 397407. U e .  
From the Ice Age to the Premnt. By Prof. James Qeikie, 1r.8.a. 

e~10gi0.l mtg. B.S. &~gs ~dblogis, M&. 80 (1906): 28-43. Blltot. 
Enaai de Comporaimn entre la f i e  g l a o i i  du Proteamrv A. Penok et lea diriaim 
du Tertiare eup6rieur et du Qoattnnsire de la Belgiqne et du Nord de la France. 
Par A. Rutot. 

~ l o g y .  0010. 
Aide in Praotical Geology. By Qrenville A. J. Cole. 5th edition. London: 0. 
Grifin & Co., 1906. Size 8 X 3, pp. xvi. end 432. Illwlrationr. Prim 101.6d. 
Prs~nh?d b# PdbhW6. 

One of the many pod text-bmk~ on Bald y l o g y  that have appeared within recent 
yew. I t  d m  not, however, greatly concern t e geographer, having to do rather with 
rooks, minercrle, end foenile than with the struotwal and morphologicul dde of geology. 

Anoient Klatr 
Q d m e a  Plinianae rgraphicae scriplit Alfkedw Klotz. (Quellen und Fonoh- 
u ~ g e n  mr alten Gem ichte nnd Geo raphie. Hernnsgegeben von W. Sieglin. 
Heft 11.) Berlin: Weidmannsche ~ucfhandlun~,~906 .  Sixe 10 x 7, pp. 228. 

~ ~ ~ W W = P P ~ Y .  0 h . l i l d o ~ o r .  
Landmhafte. Wirteohafts-, Qesellschafta-, Kulturtypen. Qeographhhe Bkiizen 
Von Dr. L. Chalikiopoulor. .Leiwig: B. GI. Tenbner. 1906. Size 104 x 7, pp. x. 
and 112. P r d  b~ the Publhhw. [To be reviewed.] 

Anthropogeography. B.Z. IS (IWG) : 305-325. Br.drmsn 
Beziehungen zniechen Pflenzengeographie und Siedlungsgerchiohte. Von B. 
Qradmenn. 

Anthropogeogrcrphy. lLimbhot 
Man and Earth. The reoiprocal relatione and influenoes of Man and hie environ- 
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ment. By Alfred Kirohhoff. London: G. Boutledge & Sow, [I9061 Size X 1. 
pp. 224. Prias 11. d. PrunJcd b U e  PuMZIAan. 
A trenllletion of the author's well-known end d ~ ~ ~ t e d l y  popnlu worlt ' Meoroh und 

We,' with the addition of a ahapter by him on the BiiW Ioler, .nd om on Amwb 
by the tranelator. 
h - w q r r p a l .  Pmthmo. 

The Dominion of Man : Qeopraphy in its Hrunan A q d .  By Em& Protheroe. 
London: Methoen & Co., 1908~. Size 8 x 5, pp. dl. and 216. Zllau(rat&~. 
P* 9r P d  bM I&(rar. 
An inotructive account of man and hie actikitier from the geographical otandpoint, 

likely to be m f u l  men introdoction to the sobjeot in Mhook 
h ~ o ~ ~ - - o . k l ~ b  - 

rnternationd Oatalo e of Scientiflo Literature. Fourth Ann& h e .  P. Ant* 
pology. London : %anison & Sow, 1906. Size x 4, pp. v i a  and 412. 
P+lec 150. 

0Ommsi.L v- 
80ciedada de Qmgraphh de L b h ,  Exposiq8o Colonial de Alg.od0o, Bor~hn,  
Oaorn 0 O.f6 (Abril a maio de 1906). Catalogo rob a direcap de E n ~ h  de 
V ~ n m l l o k  Lbboa, 1W. Size 9 x 6, pp. xxir. and 104. PrsMJed lLs 
A&. 

c~~ -phi. Johrr.  
Ocean and Inland Water Tmqortation. By E R. Johneon, P ~ D .  W o n :  
Bidney Appleton, 1906. Size 8 x 5). pp. xxii. and 596. Maps and Illwdts(ioru. 
Price &. nd. Prewdd bg tRs Publwbm. [To be reviewed.] 

Hirt&od-Ibn Jokir. wm 
Ibn Qutayr (Ibn Oiobeir), Viaggio in Lpagm, Sidlia, Siri. e Pdeatina, leaow 
tamia, Arabia. Egitto, oompinto nel necolo xii. Prima tradnzione. fatta 8oU' 
originale Arab da C. Schiaparblli. Borne: E. Loeeoher & 00.. 1906. Sire . 10 x 6f, pp. xxviii. and 412. Prioe L10. P d  b# the Publi6her6. 
[To be reviewed. ] 

BIOBRum. 
1. Vkondryr. M'W. 

Tram B.8. Gbnada, 11. Ser., 11,1906 (1906) : Gsotion I., 9-57. 
Pierre Qanltier de Varenneq Sienr do la Vdrendrye, Capitaine dos tronpea de la 
M8rine, Chevalier de l'Ordre Militaire de Saint hub, Ddconvrenr do Nord-Onlet. 
1685-1749. Par L. A. Prud'homme. 

Y.rtf111. ooabd. 
Zur Erlunerung an P. K. Ph. v. Iartiua. Qedlchtniarede bei Enthilllang miner 
Brrste im K. Botanisahen Garten in Mflnchen am 9. Juni 1905. Von K. Qoebd 
Mflnchen, 1905. Size 11 x 8). pp. 20. 

Yinotilli. B.S.Q. Ituliana 7 (1906) : 589-590. XUhmiah. 
Fcderico Minutii, necrologio di E. Millooevioh. 

We?. doisMs PI (1906) : 869-873. - 
Nathaniel Elouthgate Shaler. 

Zittel. BotLpbt~. 
Qed'ichtnisrede anf Earl Alfred von Zittel gehdten in der Ziffentliahen 8itxun~ 
der K. B. Akademie der Wi~v~amA~ften zu MBnohen ~ u r  Feier ihres 146. 
Stiftungetegoe am 15. I& 1905. Von Apguot Bothpletz. Mbchen, 1905. Sire 
11 x 8b pp. 24. 

Qmxmu.. 
Ed11o.tiomL Bwtrud. 

La Qck~graphie b l ' b l e  et lea ~ M W  d'nn ~ s t e m e  xationnel d'mmignement Pu 
Jean Bertrand. Bruxellea: F. Larcier, 1906. Size s) x 4 pp. 192. P h  Z jr. 
PrerentuE by tRs Publirhsr. 

Bdw8tid. PirchhoRud em-. 
Didaktik und Methodik des Qeogra hie-Untemchb (Erdkunde und rdbematicd~e 
Ueographie). Von Dr. A. ~imbgoff nnd Dr. 8. GUntller. Zweite Adage. 
Milnohen: C. H. Beok, 1906. Size 10 x 64, pp. vi., 68, and 48. Yap. P r d  
by Dr. A. Kirchhof. 
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London. MQU~. 
Bad Burf~y) Map of London and Ne~hbourhood. W e  1 : 81,680 or 2 inahem to 
one r t r t  mile. R e M  by the Cycliab Tonring Club. Edinburgh : Joha 
lomew & Co., 1906. Pr&w, noufttcd on dotk, 2t. W. 
Ghowr, by diirmnt coloarq the m a t e d  of whiah the d.08 of the mdr k 

conatmcted in London and near rnbnrk. 
L-bru(l. ' Hw.. 

C a b  topogrrphigue do Qmd-Dnchd de Lascmbourg. Par J. Huuba &&I 
1: !iO,000 or 1.3 lnoh to a st& mile. Bheeb: 10, C I p e h ;  11, L ~ ~ ;  
12, Qreven~oher. Puir :  Erhard [l906]. 

Bruri.. Per ideOhohuy .  
Certe de lo Bumie d'Enrope tide do Grpnd A t h ~  de Marcku O o m d  pu 
M. le profeamur E. Petri, et eahev6e et par M. J. de &hokd&y. Bala 
1 : 2,000,000 or 1 inoh to 31'5 rbt. milea. 16 sheeta St. Petereburg : A. F. 
lkfamka, 1005. [In B w h .  3 PNlcRtcd b M. J. & LMddky .  

Bout Psosbr. 
Polithahe Uebersichb1rnrt.e dea euro en Buulsnd. Btwbeitet von Dr. Karl 
Peucker. 8Qle 1: 6,000,000 or l tno to W 7  stst. milea. Vienna: Artsri. & Co., 
1806. P r ~ b y t l b e  PublidMr. 

P 
Bud& Pmwbr. 

k e d -  nnd Btrwmnkarte van Weatrumlad nekt  den Oe&rre.iohbch- Urn- 
h h e n  und Denbchen Qrenrgebieten Beubeitet von Dr. Knrl Pmaker. M e  
1: 1.500.000 or 1 inch to 28-6 atat. milas. Tbkd edition. V i m  : Artarb & Ca, 
1906. PluanhalqtAs PuMibk, 

Iw*  B ~ e U l ~ ~  
J"qmvmge- ooh P o r t b t u  afvw Sveriga Scale 1 : 800,000 or 1 inch to 12-6 8t.t 
rmlea. 2 sheeta. Stookholm: Topopphia l  Beotion, General 8- 1906. 
PrslnJcd by Ue DirsF(or, &wdbh QeRsrd &f. 
Thin map ahom rpilwayn, rode, etatione, and other inlormation c o n 1 1 4  with 

I I I ~ ~ M  of communio(~tion in Sweden, and ehould be r ally w f u l  to totui&~. It ia 
printed h o o b q  and in without h i i r b d h g .  k inlormation given Lu bees 
corrected up to July 1,1906. 

MIA. 
Ad& stmhd.nd-. 

Stauford'r New Orogrs h i d  Map of Ada, Compiled under the direotiaa of 
H. J. Yaokinder, M.A. k e  1: 8,721,500 or 1 inoh to 1S1.6 atatat. m i k  4 rhoeta 
London : Edward Btonford, 1906. Prics lb. P r d  b the Publieher. 
In geneml appemu.10~ and arrangement of coloun thii map in ri& to 0then d 

the mriea to whioh it belonga One greut improvement upon many other omgmpbd 
m a p  ia the fact that only nh& of one colonr-brown-are need to repmwnt the heigbta, 
m that the eye rendily followr the graduatione without the nun- 4 meuting- 
1- abrupt break from a dark green to a light brown whiah frequently occara The 
narnea, PI befom, are printed in s grey, eo u not to il the p p h i o  e f f d  of the 
tinting, and thh o m n  ement ia moot ruocemhl rmtil darkest lhads are d e 4  
where, owing to their fsiiutneeq the namea beoome dm& illegible. The dsrk tin&, 
whiah ocour priwiplly over the latenu of Tibet, am perhap romewhat a n n d y  
hk, pad if they had been a h e  lighter they would atill have been wdlaiently 
dbtinctlve, and have rendered it pweible to read the namea oleuly. Howem, the 
map, like the reat of the mrieq which ia being r o d u d  under the direotion of Mr. IL J. 
Mddnder, hm much to oommend it, and w d d o u b t l r  be weloomed by edn- 
edablirhmenb when, geography h taught on the more ealightened m d  i n t e w t  
ryrbm. 
xndb  e o ~ m m ~ n t  ar~r@ym. s ~ l p - ~ m a ~  of n u  

Indian A t l ~ ,  1 inoh to 4 milea Bheeb: 63, pub of dietriot Tinnevdly a d  
Trsrsnoore Stab ( b f d m  P d d e n a  ), additionr to 1904. 67 rr, puts of dintriots 
h i l l y ,  Buhan, Aligarh, Eta4 dondsbad, B u l a n M ,  6h.h h p m .  .nd of 
Bempnr Stab (U.P. of Agm and Oudh), additior to 1904. b &w., p.(. of 
dietnota IKadurp, Tanjore, and Tinnevelly (Madran M d e n c  X 1906.-Iodk .ad 
Adjmnt Comtrieo, 1 : I,uOO.OOO. Sheet 70, parts of Tibet a n i  %&em T u r b s t ~ .  
1906.-Northern Trpne-Frontier S u m  1 hoh to 2 milea. Bhest 47, pr( d 
lhhmir ,  h a o n  1899, I W B - ~ o r t h - $ ~ r n  Tmnm-Frontku Burvey, 1 id 
2 milea. Bheeb: 481, porb of Afghoput.n, Xohmad -try, Dir d 



inoh to 4 milw ; 1005.-Plm'ab Survey, 1 inoh to a mile. Sheeb : 60, putr 
of di.frict Dera h i 1  ~ h . n  (G.w.F. Province) and Mianwali (Punjab), Beploru 
1874-75, 187840, 1906; 61 and 8% of M o t  Wanwdi, @awn 1678-75, 
1879-80.1906 ; 64, parte of dietricb Munwdi a d  M u d b g a r h ,  wn, 1878-74, 
1881-82, 1006; 95, pert of dbtriot Multsn (Bari Doeb), S~MMI 1002-04, 1006; 
135, perb of dintnote Atbolt, Bawd indi (Punjab), Haurs, and Peahawor 
(N.W.J?. Rovin@), 8-M 185535,18$69,1906 ; 268, put of E8r1grs dietriot 
and Chamba Stab, Seaam 1895-00, 1905.-Mianwali &Mct, 1 inoh to 4 mile& 
1906.--8ind Survey, 1 inoh to a mile. Sheeta : 36 district Enrechi, Seamom 1004- 
05, 1006; 45, 4% and 49, d c o t a  K a r d i  and Hydembed, b r m  1803-94, 
190844.1905; 65, pub of dutriote Hyderahn, Thu and P a r k  and Khabpw 
Sts$ seaaon 1901-0?, 1906; 81, diddot Bullru. Beuon 19014% 1005.-United 
Provmm Swvey, 1 inch to a mile. Sheeta: 200 and 201, perb of dutricb 
Mirupur (U.P.) and Palam~n (Ehgd , Beuons 186889,188e86,1906.-EtawBh 
m o t ,  1 inoh to 8 milas, 1 9 0 6 - d i  dietriot, 1 Mto 8 mile& 1005.-Mnttn 
clLtriot, 1 inoh to 4 mil* 1906.-Map of Ynn- 1 : 1000 000, 2 nheete, 1905. 
Cdoatta : ~ n n e p  of ~ n d ~  woe. PC- b~ tl.%ty bj &&/or ~dio in 
ComoU. 

1w.y  Peninml.4 B W O d  
A map of the u y  PenineaL. S a l e  1 : 1,140,480 or 1 inoh to 18 rtet. milw. 
London : Edward Stanford, 1908. Prim &. 

A g e n d  of an outline ohuaoter. The Native. 8t.kw under Britiah protection 
u e  tinted in & pi& m d  apMd by nvnw red bolmdary-iur Bdtimh - 
dona ore ahown by a darker h t  of p i n t  The map mhowr d w a y r  open, under 
oonrtrootion, m d  rweyed, a h  m d n  and bridle path 
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8- H u h .  
Oarte de la Province du Liban publih noun le patronage de la GocidtP Orientale de 
Munich. Par H. Hnber. hale 1 : 100,000 or 1 inch to 1.6 stet. mila 4 l e e k  
Cairo : Bawler & Qn#s 
The author has conetruoted this map from route surveys and tray- hitherto 

unpublished, and whioh extend through the mter pmt of the LeLwmon rob; 
thun, although mngh in a pearanoe. it  is important as containing Ireah &mation 
The names of p h  an, % Frenoh and Turkish. The map includea the corntry 
bordering on the Mediterranesn from Tripoli to Said.; i t  elm shows the railway to 
Damsrcur. 

A?BICA. 
U h a .  TopogmphU k t h  Q I l l d  8tat.k 

Map of Afrioa Compiled in the T o m p h i d  Seotion, General Std. W e  
1 : 1,000,000 or 1 inah to 138 stat. milee. Sheet 72, Kumasa London : T o p  

p h i d  Beotion, Q e n d  Skff, War O5m, 1906. Prioe 2r. P d  by tho g& o j  Military Operatiau. 
Cairo. Btrniard. 

Ma of Cairo. Scale 1 : 12,000 or 1 inoh to 800 yards. London : Edward Stanford, 
194.  Pr- by &I PuM*. 

%YF+t. Egypfhn 8 M q  DepWtmeat. 
Topogmphioal map of a portion of the Eratern Desert of Egypt. Scale 1 : 100,000 
or 1 inoh to 1% stat mile. Bheeb: 12 H, 14 E, 15 Ci. Qize: Survey Deputmeut, 
1906. P r c d  tho  LKrsator-Gsnsro2, Surwy Dapartnunt, G h .  

xamarm. n u .  
Proviaoriaohe Auagabe der Karte den ddliohen T d e a  von Kamerun. Beubeitet 
von M'. Moisel. W e  1 : 500,000 or 1 inoh to 7'9 stat. miler 8 h b .  Berlin : 
Dietrioh Beimer (Em& Vohwu), (19061. P r d  by Herr M. Moirsl. 
Thin b a proriaiod publioation only. I t  ie based n u the survey work of the 

German South b e r a n  Boundary Expedition of 1901-lG8, ourid out by Captun 
Engelhtudt .od &em, together with hltherto unpbbhed material. The whole baa 
been carefully mlleoted and combined with tho surve and trereaea of earlier expe- 
ditiom, *, that a fairly complete map of the region r t h e  moult. I t  containn much 
detail, but no attempt at hill l ad ing  b made in this insue. One pdmworthy feotare 
b the mm lete list whioh in given of the authorities whore mape and route wroeyr 
have here L n  u t i ~  for the fint time. ~efenmoe L ~ l e o  m h  to the htitude and 
longitude obrervations taken on the &nth Kamerun Boundary Expedition, but it would 
have been an advantage if a lbt  of them de-tiona had been given 

AMXWCA. 
Canada. ~ e p u t m e n t  of thr In-, brr. 

ktional map of Canada. Scale 1 : 190,080 ar 1 inoh to 8 stat milee. She&: lg(, 
Bad Hills, mined to A u p t  31,1906; 271,loesy Portage, revieed to Anguat 31, 
1906; 318, Sheet River, revised to A u p t  14, 1906. Ottawa: Departmant of 
thc Interior, Topo phical Surveys B ~ n c h ,  1906. PtsMntccl by Ue Ca,mdian 
Department of the f-r. 

Canad& Topoamphi0.l 6oo#oaS Bmeral O W .  
Topographio map of bnnda. S d e  1 : 6S,S60 or 1 inch to 1 stut mile. Ontario. 
Sheet 5, Dunnville. London: Topographiotrl W o n ,  Genezal St.& War Odioe, 
1906. P r e 4  bv tho Direoh of Military Operations. 

Chile. M o b  dm Limibr, &nti.go. 
Comie'i Chilens de Limibs. Ekale 1 : 250,000 or i inah to 3.9 stat. mileta k t ,  
Llanquihue. S a n t i i :  Ofloina de Limiten, [1906]. PrsrcRbd tAa DirseZor, 
Ojicina ds Limifee, Santiago. 
An additional sheet in continuation of thw mentioned in the ~~ Jarrol 

for November, 1905. I t  includen the Southern Andine region between Mo and Go €4. 
lat., and 70° 40' and 72" 40' W. long. The topographioal l e e t  in aocornpsnied by a 
diagram Iowiog the triangulation and traverse lines of the survey. The newly 
demarcated boundary-line between Argentina and Chili is shown in red. In addition 
to the Chilian aurveya, thow of the Argentine Boundary Commkion have been u t i i  
to complete the eheet, an well us other survey work. I t  ia printed in oolourr 
nuioo. bohul. 

Map. del Eatado de hnors  y del Territorio de la Baja California, Republics 
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Mexioana Dibnjado por M u .  Bohmer. Soale 1 : 750,000 or l'iurh to 11.8 strt 
milea. Hermodlo, 1906. 
A large gmeral map of the etatee of Sonora and Lower California, oonbining a 

greet deal of detail. The number of pl-names in nnusndly lar e, in addition to 
whioh the size, and relative im rtanoe of the torn or palage in indicated 
by the lymbol employed to w relent it. % addition to the principd map, nnmerons 
inlet. me given, as well as t a b E  of the population of the principal towns. No attempt 
has been made to reprerent relief, the name0 only of the varionr mountain mngee being 
given. A table is added, giving a list of the mcrtericrl used i n  the compilation of the 
map. Although only in outline, it is certainly the best map of thew states for general 
referenoe that hes been pubbhed w, fer. 

OBICEBAL 
World. ~ ~ ' I .  

Atlse of the World's Cornmeme. A new wries of map4 with dencriptive text and 
cliagrame, showing rodncte, imports, oommerciel cond~tiona, and economio sttrtintics 
of the countries J t h e  World. Com iled from the latest ofiinl returns at the 
Edinburgh Qeoyphical Institute, a n t ' d i ~  by J. 0. Bartholomew, F.8.0.8.~ F.U. 
Park l l , l2 ,  an 13. London: George Newnee, Limited, [1906l. P r h  6d. sad 
part. Presented by Us P u b l W .  
With Part 11, half of the com lete imue of the twenty-two perb of which thh atlee 

is to con* hao been and in this p r t  the intereuting and useful liet of 
Commoditiw of C!ammeme ia brou ht to an end. Thin list alone fonm 8 valuable 
mtribntion in commercial geogra$y. The other contents of this part am-Pletss: 
6!!, Potatoes and manioc; 70, 71, Maieeand oeb; 72, Bice and rye; 105,108, Finherier, 
sbtbtioa; 106,107, Fisheries distribution. With thin pert a h  oommenm an important 
artiole entitlod *'Development of New hnds,"  in whioh the commercial poeeibilitiw, 
natnrcrl d u c t s ,  minerale, climate, eto, of little developed regiom of the Earth ant dealt 
with.-#art 12 commenws with the flnt part of "An Introduction to Emnomio Qeo- 
gra hy," b Mr. Q. Q. Chinholm, X.A., B.w., than whom no more competent authority 
on %in anbf-t could be fonnd. After this follows Plates : 73, Rim snd rye statintics : 
74, 75, 76, Barley, millet, asgo: 93, Beer and spirlte produotion; 94, 95,96, Caco 
and spices.-Part 13 5mt c o u t a i ~  a continuation of Mr. Q. Q. Chic.holm'r "Intro- 
duotion to Economic Geography," and latea of m a p  and diagram na follonr : 117 to 
120, Flax, hemp, and jute supply a n 8  ntatietica; 149 to 151, Reoions Itones: 152, 
Petroleum, aephalt. 
World. Emanworth. 

Harmworth Atlm and Gazetteer. 500 mpa and diagram& and gazetteer of 105,000 
referen-. Part i., containing plates : 11-12, the Atlantic Ooean ; 13-14. E m p e  ; 
25-26, the East of England; 45-46. Franoe and the Low C o n n t h  ; 103-104, the 
Nenr Eaet. Part ii., containing plater: 3-4, the British Empiro; 138-134, Africa; 
155-156, Indoetrial North Ameriaa. London: The Amalgamated Pmna, Limited. 
1906. Prim 7d each part. PrcsenM b the Publirlur. 
Thin 8 t h  will be specially notiaed when it  in completed. 

World. IItider. 
Neunten, von Qmnd sun neubeerbeiteten und nen henen An0oge von Btielq 
Hand-Atlu, 1W garto. anf 200 Saiten i t  162 =*n in KnpferStioh a d  
eineu alphabetirchon Verreichnk aller im A t h  vorkommenden Namen (ungefihr 
240,000 Namen enthnltend) heranegegeben van Justue Pertbed Oeographiecher 
Anatalt in Qotha. Liefernngen 23,24,25, and 26. Qotha : Juntos Perthea, 1906. 
Price 60 pf. each part. 
Pmta xxiii. and u i v .  (in one cover) contains the following m a p  : 26, F r a h i c h ,  

general, 1 : 3,700,000 ; 46, EuropUecben Rumland, sheet 3, 1 : 3,700,000; 55, h e n ,  
general, 1 : 30,000,000 ; 92, Mexico, Onatemah and Balvdor, 1 : 7,500,000. Pmta u iv .  
and xxv. (in one ooper) oontain m a p  19, Cktemeioh-Ungarn, 1 : 1,500 000, shwt 3; 
33, Pyren;Pieche Halbineel, 1 : 1,500,000, sheet 2 ; 63, Voder-Indien nnd Inner-Aaien, 
1 : 7,500,000, ehwt 4. These mepe are muoh as they ap red in the laet ieaue; in 
fact, in aome respeots they am hardly re- an thomnghraa they might have been, 
an will be nee11 from the map of Aria, in which Major Byder's recent survey of the 
conme of the Brahmaputra Ilae not been taken advantage of. In addition to the m e p  
there in a continuation of the Index to place-named. 

CBbBTII. 
Admirrilty Ohark. Bydrographic Doputmat, Admid*. 

Oharb and Plans publi4he-l by the ~ ~ d r o ~ r a ~ h i o  ~ep&men< hdmiraGY, duringv 
Beptember, 1906. P d  b tha E$rographm, Admiralfg 
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Weet 1ndiee:--oham& and anohorap in the Greet Bph.nu m m = [ l  - M a n o f W a r ~ ~ ~ t h - & o f ~ ~  
Weehernomad8 oa t  SI. 

3587 m = 375 Wert India :-Ed& Fort Libeat4 b y .  %. 
3589 m = 068 Ohile:-Quaitecu idand#. 28. 
3592 m r 5-0 S h  :-Bqkok harbour. 28. 
8585 m = 1-99 China, north+set oorst :-Approaches to the Wnwn r i m .  3r 

1.M Ja n :-Pknr on the west -t of Nipon, F u h i  #an, A h w a  
S575 =(194) can .  21. 

rJaPlulB.ndPLnr8dd.d. 
2291 m = 3.4 Norway, .sheet ii. :-Bergen to Sbv fiord. New plan:-Lerdal- 

d r e n  30. 
219 m = 1'8 Makca ahsit :-Aoheh heed to Diamond point Plan added :- 

Qighen rod. & 
24 Plane of anohorqp on the wed mast of S u m a h  P b  

'(72) dded:-Singkel mad, Singkel onak. 2a. 
the e8et o w t  of the Celeb. New p h : -  
Togean anahorsge. Plan added :-Iambmu 

2196 m = 1.45 Sketoh-ph  of euchoragen in the mathern put of C&k.  New 
plan :-Bulekombe and Bintarn r o d .  28. 

GI m = 4.0 Japan :-Bungo ohanneL Plan added :--Amdl ko. & 
1176 m = 0'6 Ielandn in the Sonth Paaifio. New plan:-Nine or Savage 

inland. 21. 

ahrtr C ~ O d .  
No. c.n-b Be. 
1296 P h  on the omet o 

island8 . . . . . . . . . 5589 
on this nheet. 

2082 Africa, muth ooart Table 
ba to Cape AgEllhpe. Plane 
of Gable b y  and Simon'r b y  1 - - - - 

ah.* that have reoeiwd Imporknt C ~ t i o n s .  

No. 1188, The World :-Coal and Telegraph chart. 3421, Bootland. weat mPrt :- 
Broodford b y .  117, Fmm ielandr. 2W0, Baltio :-Gulf of Bothni.(Bheet 5). 
2526, South America, eaet mast :-Bnenoe Airen. 1- B r i W  C01nmbia:- 
Viatoria barbour. 1844, Borneo:-Lab- inland. 1957, Chi- & 4:- 
Namoa inland. 2653, China, north ooast:-Pei ho or Peking river (Sheet 1). 
5388, Ohiaa, north meat :-Terminal head to Hai Ynng tau 2415. J a p  r- 
Appprosoh to N@i harbour. 1079, Tanmania. 1423. New Zealand:-Port 
Nwholeon. 3039, New Eebridea :-New Hebridea irlandr and New Caledonia 
(J. D. Pdtm, Agent.) 

IndknO~eul.oABedIlecr. ~ k o r o l ~  Odlm. 
Meteomlogical Chart of the Indian Ocean north of 15O S. let, and Red h f a  
November, 1906. London: Meteorological OWce, 1906. Prlas 6d Prsmrhd by 
& M . W  ow. 

worth Atlmtio and xediter?maa Xebarologleal Odlm. 
Meteomlogid Chart of the North Atlantio and Mediterranean for November. 
1906. London : Meteorologiasl OfBce, 1906. Prim Bd. Prawntad by & Yotam+ 
loslaol om. 

worth Atht io .  V.B. -phb moo. 
Piot  Charta of the North Atlantic Ocean for October and Nwember, 1906. Wuh- 
ington: U.S. Hydrographfo Ollice, 1906. Prs~ptsd by the U.S. Hydrographia O$a 

lorth P M ~ .  Va Hydmgmpaie mm. 
Pilot Oharb of the North Pecifio Ooean for November, 1906. Washington: US. 
Hydrographia OfBoe, 1906. Pssrsntcd by & U.S. Hydmgmphw Ofioe. 
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PxmoeMpEa 
Ohinr Bamudtton. 
One hundred and aisty-five photographa of Cbb, taken by Captain E. Bernardiston, 
ar, in 1904. P r s ~ l b d  Captain E. Bar~dhtm, R.E. 
CIoptain E. Bamardbp accompanied, naygraphical anrveyor, Colonel Msnifold'r 

exped~tion tl~rongh Weatern China and the ang-be valley. an amunt of whioh wee 
pen in the -aphid Journal for June, 1801. Thae  photograph^, taken dwin 

is travela, form an intereeting and imtmative aeriea. With the eroeption of five, whb% 
are enlargemenb, they are all quark-plate eke. 
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' =.B.-It would greatly add to the value of the oolleation of Photo- 
grephe whioh ham been ebtablbhed in the Map b m ,  if all the F a m  
of the Booiety who have taken phobgrsphm during their trrrwl8, would 
forward oopies of them to the M8p Curator, by whom they d be 
aaknowledged Ehould the donor hsve purahaaed the photognph, it 
will be wfhl for *no8 if the nsme of fhe phompher md h b  
addraw M dm= 

(147) A SsU-Cbnan town ; (148) O m  at Ymg-Fag-Ch.ng; (149 and 165) C& 
vi(h of wooden bowls, eb.  ; (150) &un Chon, on Yang-tzU Chiang ; (151) TJpM 
f-hom Ssa-Chuan ; (152) Coolie with my bed$ eta ; (153) k n e  on rod in 
~ a ~ h -  ; (154) A bridge in SOU-Chum ; (155) ~%ll -~huan  valley ; (156) Three 

nmtions" (two rows of steppin~rtonea m d  one bridge); (157 A fa- in 
&-churn ; (158) Old woman woshmg clothes ; (159) Inn s t  &- -Pu; (160) A 
l d  of reed-pith on the Yang-tzil at Yun-Yang Fn. 

L 
m m  Bmk 

Blxty-four photo pho of Northem and Southern Nigeh, tnLen by Q. B. B e 4  Eeq. 
P d  by G. r ~ e a k ,  B g .  
A mriw of 4 photographs ohiely intereoting M illudiretive of the nmmes of 

life, inddrier,  and mobnu of the natirer The titles we u follows:- 
(1) The Resfdenoy, florin ; (21) The emir of florin and htr, &Ma; (5) W~omea 

dyeing cloth, Ilorin; (6) Leather-wmken, Ilorin; (7) Weaven at Ilorin ; (8) Iaomq 
Ilorin ; (9) Group of litioel o5@m, Ilorin ; (10) Building gnar hub to wnnumbb 

orin ; (11) A native mithy, Ilorin ; (12) Bmm & Ilorin : -i*-px patients, T 
(13) Potmakere, Ilorin; (14) " Lb Coifleur," norin : (15 & m p  d Y o m b  neu  llorin ; 
(16) A nuive crowd at  ncrin : (17) A h i d  m w d  of L- and Y m t m  et norim: 
(18) The Belug9~ of Ilorin; (19) A view on the Niger near Lokoja; (20) The tea& 
oourte, hko ja ;  (21 Polo at  Ialro'a (22) Yorobo drammen; 28 and 24) A group of 
~ o m b u  ; (M)  4 iohiig on the k n u ;  (28) A -h .I the L n u e  ; (B) A bhlt o 
the asravan route between I.qy and Kmo; (30 A group of hauimen en TO& fmm 
~ o t o ~ ; ( 3 1 ) T h e w i t c h o f  Awtun;(32J h eguard;(89)Anol8aer's.torrrm 
trek (34 En tacch; (l and 36) A p u  of nnohir,; (87) A p m i o n  at  the Feut 
d d a n  ; (SB Croesing a 8- ; (38) h old w- winding tb.rl; (40) )hlui 
h-men; (41) dhe jnnotion of the Ni r end the h u e ;  (42) A bed;. (43) 
-van td l  d t i o u  ; (M) Sir ~ r e d e r i k  !?ugud's S.Y. Chnm ; (45) Nabre ih mgm. I 

(46) Native Indabta; (47 Qmmyh?g done; (48) A o!bmokddo dew ham a sku: 
rh&r on the Niger: (4d) The h g  High CommisPoner; (50) The bridge-buildem- 
(51) Northern Nigerian cattle ; (52-55) Bocrd-making ; (56) Rolrd-&g, the o&&mo 
(57) A Jnkum king and hio ohief men ; (58) A arnrvm of women; (59) A OMM sn 
d d ;  ($0) A osmm outeputned : (61) Nupe hob: (61) A ~ t S r i & b  vier on the 

I 

Lower Niger; (68) Native cartow on the Lower Niger; (64) Prepring for an slpedi- 
tim, 80nthern Nigeria 
northern I ' i  Temple. 

One hundred and forty-floe pho F p h o  of Northern Nigeria, taken by C. L. 
Temple, Eeq. P r d  by a L. ma+, h%q. 
A mt of half-plete photogmpha. Not only are they of  ex^^ merit m opeci. 

m e w  but Mr. Temple hse been mod cuefnl in the mleotion of rubjeatq and hu c h  
t h m  that an, likely to be vslnahle, speoially from a geogra hical and ethnolqiad 

int of den. They are -ged in m b  aocording to the mgj& Mr. .TCB le haa 
E l d  impabut poitiom in Northern Nigeria for yeam p*, and io a ~ r i f e n t  a t  
Banohi. 

(1) Maifoni fort ; 2) Maitont market ; <83) Freed olaven' home, Mdfoni; (68 
Maifon\; (9-17) K a n l  homemen at  Maifmi; (lb20) Bir F. Lng.d 

at  &foni ; 81-30) Maifoni and Monganni markets; (31-34) The mmidcmo y, -go- 
meri; (3546) Bornu prioonern; (37 and 88) Bauchi primaen; ( 3 9 4 9  The emir of 
Qombe and native eecort ; (44 and 45 Poimnouo plant; (46) FuW dancan; (47) 
A Ni@ri.n horn; (48) Wuo  m k ;  (4d-53) pagan %laws at  Quduku on tb river 
mngola; (54-56) Viewe on river Gongoh; (57) River Gongoh neu Oombe; (58) 
View of Oombe ; (59) Buined Kano pte, Knknwa ; (80-88) Viewa in and about 
Kdawa ; (64 and 65) Muster of d e r e  ; (66) He& h o w ,  Napda ; (67 and 68)Animd 
tr~mport, Bornn ; (69) Camp in h n  ; (70-75) K.muri wreotlem, Qqjbs ; (7683) 
Fnlrni t~erdr,; (84 and 85) Fishing neb; (86-92 View8 on the river Benue between 

u d  latoja; (gblOl) Viewo in and a h (  Anchi ; (102-110) Emir of &uohi*s 
memngem; (111-121) View8 in and about Na a, on river Gongole; (122-183) p" M d  & n m ,  Qnjbe; (134-145 Prerenbtion o 8 a t e  umbrella and ddlo to the 
sultan of Born, by Sir F. L u g d ,  December. 1904. 
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cart. manwritta della Coniaa, 410 t 

Mariner'r Com Card, 639 
I a r i t ~  river, !!$pee+D. Turkey, 8 
Marloth, B., Ex rimenu on oondcms- 
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Dfathewr, E. R., k t  Emion, 491 
Matbiw, E. : n o  Bailland, B. 
h t h a ~ i e u l x .  M. de, Djebel Tripolitain et 
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Memll, Q. P., Contributions to the Hi+ 

tory of Ameriom Geology, 415 t ; .Dc- 
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c. a 4  5 2 F  

Midway bland- 
Vbit to Midway Inland. Beport of: W. - - 
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Mtm, 0. M, Partition of Ben@ and the 
Bengali Langmge, 14) t 

Mookler-Ferryman, A. F. : ree Lydq L. W. 
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Q l  t 

Beiohea ob3erved in: E Maahgm- 
M y w m  Wedderburn, 91 t. 

- 
Photographs of the Elephent Keddah Nenmann, R , Nordefrh (mit Aumchlam 

in: M ~ . B a r t o n & L l o n , 3 1 2 t  dea Nilmbieter) naah Herodot. 196 t 

N. 
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Sea, with Appendix by v. W. Eknuo, I W. F. h u n  414t 
309t; Norwegian North Polarkpedi- NeweU, F. 8 ,  ~ ~ i g n  of Second 
tion, 1893-1896. .802 t I Oonfemmoe of Engineem of the Be- 

Narbda river p d e ,  India, 397,898 alamation hrviae, 94 t 
Nerenb- 1 New England- 
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a d  p : 0. L .  1 416 t 
415 t Dutoh: Besoek u n  den K.annibalsn- 

Natal- ' stam ven Noord Nienw-Qnh:  T. 
Natal Bonb Book. Prepred for ' H. Bnyq 199 t ; Beimn in Weat-Neo- 

Qeneral Sbb, War OfBoe, 196 t I guinea : J. W. van Hille, 96 t 
Nathuuohn, A, Snr l'inflnenoe de lo C)erman: Antluopollogircho Angaben 

oimulation vextiale dr eaux a n  r i i tb r  die M i  (Ha-) : 
loduotion dn Plankton muin, 530 t ; I Stephen, 96 t 

tertikale ~ m b e w e  nnd quanti- Ontdekkingen in Zniddijk Nienw- 
htive Verteilnng . d m ~ . k t o ~  im Quines : J. C. Van der Meuleo, 654 t 
Meere, 98 t 

Natho~t ,  A. Q., on plant remainn dir- 
Parliament of the Commonnealth of 

Anrtralia. B r i t i i  New Qnina. 
covered in the Fulkland ishdo,  639 ; 1 Annual Beport for 1905.. 654 t 



INDEX. 696 

New G u i n e w o n N d .  
Two Yeus among New Guinea Oan- 

nibals: A. E. h t t .  9fj t 
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PuPJ8 in the Pnblio Sohoolq eta : 
J. B. MaoDonald, 302 t 

Ioe-flwd Hy the& of the New Zea- 
land ~onnf%tdw; E. C. Andrewa, 
527 t 

sdtLtia, 1904.. 191) t 
N i e e  
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A Ladg'e Journey from the Ca e to Cam. By Mim M v  Hd. Both leoturee will P be illnetrated with numerow antern nlidea. Fellowe' troketa will not be avaihhle 
for them leoturen ; application for tioketa nhonld be made to the Ohief Clerk, 1, &vile 
Bow, W. 

Irotiae to Fellom in Arrears-The Ooaaoil dadre fo intimate that the Socdckfu 
pnbhtione wi l l  not be forwudd to Fellom who are in ureu 6 t h  tbrir 
raboription for d. month or over. 

- . - - - - . - - - - - - - - 
Any Fellow d b n t  in this oaantry, dsdring to hmo n o w  of the mbjeocr d 

p t o  b e r e d a t  t h e I l o a b e t y ' r M e s t i a p f ~ ~ t O h i m , ~ ~ ~ d ~  
Cpoaton plutinadnnatotheOhmf 0lert.t 1.8avileBo.r.of~ p.rirr 

WRIGHT'S 
COAL TAR SOAP 

L aeknowldgd u m 

ABSOLUTE SPECIFIC 
in wading off the bit- d 

Mosquitos and  
Other Insects.  

"VERB. SAP. ON GOING TO WEST AFRICA,"-urn 8 
*' Wdght'a Coal T u  Soap L good for Prtekly Heat m d  rohmhiag 
to the aUin." 

For Travellera it is pacbed in an Enamelled T i m  
Box, containing one Tablet, price Sd. 

awl dYw@ In obtdnlw, p l . w  ut& dr 
tL. d WRIOHT'S COAL TAP SOAP, 

rs, & a c b m r k  strwt Lado., S.B. 



THRESHER & GLENNY. 
I 

INDIAN* COLONIAL, AND OENERAL OUTPITTERS. 

COMPLETE EQUIPMENTS FOR SPORTING AND 
PROSPECTING EXPEDITIONS. 

C m p  Furniturn and every mquirite for Tmuel and Rsoldenoo abroad. 
THRESHER'S INDIA TWEED for Tmpioal wear. 

THBESBEB'S ~ Q E A  CLOTH for SHOOTINO-SUITS, lmpervioae to thorn and 
spear grass. 

~ P h L i d o m i  & # a u a & a f o r ~ r l ( O w r f i k j o r o R d i r d r ~ ~ ~ a ~  

162 & 163, STRAND, LONDON, W.C. 

Experience h u  taught that no expedition may be con- 

aidered to be completely and thoroughly equipped with- 
out a plentiful rupply oi 

KEEPS GOOD FOR ANY LENGTH OF TIME. 

EDWARD STANFORD'S LIST. 
T H I R D  (POLIO) EDITION. 

STAXWOBD'S LOXDOX ATLAS 
OF m V E B I J A L  QEOQBAPHY, exhibit- 
ing the phyoial and politioal divirim of the 
v u i m  amntriea of the world. 110 maps, 
and an Alphabetid List of nemm with lati- 
t ~ d w  and longitndea. Im nd folio, half 
rnmmm extra, ?rim f12. &w, when .hut, 
17 inahem by 28 mohem. 

''In W of Iu -& of -m of Empire 
all over (be world. U ir prohbly a r u q m m d " - ~ .  

SIXTH (QUABTO) EDITION BEVISED A N D  
BNUROICD~ 

STANFOBD'S LONDON A T U S  
OF UNIVEBBAL QEOQBAPHY, oontsin- 
ing 51) ooloured ms oarehlly drsm .nd 
bsantfiU -v>on nteel and oopper 
p~ateq mdan  ~ p h ~ b ~ p ~  LM of over M,OOO 

with l a t i t u b  and 1 tad- Im- 
4bp h.V lammn * @lt 

dgm 2%. Size, when hut, 12 inohm by 
15 inohw. 

STANFOBD'S OCTAVO ATLAS 
OF MODEBN QEOGB-HY, aont.fnfng 
51) M~~ -fay bwn and bat i fal ly  
qv* On ooppor platemi 'lro sn upb 
bet id  Lint of over 80*000 n m  with 
Iatitudw and longituda Third edition. 
Handrornely b o n d  in half morocco, gilt 
edges, prioe 2%. B h ,  when rhnt, 74 inaher 1 

I by 12 inoher. 

sT*oBD'S I 
OB MODERN GEOGRAPHY, d i n g  
of SO mepq eeoh 14 inohem by 11 inah* en- 
graved in the best Q l e  ; a h  an Alphrbeti- 
-1 L% of avo. SO,m -a. with iatitodem 
and longitadem. -d edition. ~~~d in 
a m  prim lb. dd. Bise, when .hut, 74 
inch- by 12 inohem. Pmtsge 6d. 

Detailed Pmspeotue of the above gratis on appl;~ation. 

London : EDWARD STANFORD, 12,13, & 14, Long ACW, WmCm 
Oeogmpher to His Majesty the K h g .  



N O T I C E .  I 

ROYAL BEOBRAPHIOAL SoaIElY. 

It would tly addk the d u e  of the Colleatiam of 
I 

bs WM 
hmbeem e e t e = e d i n ~ a e ~ ~ o o m  o f t b . ~ 0  . Y  1 
dl the Fellow who have tnken hotogra he P-- 
forward oo im of them to the Y.p &tor, $ , h a  would be aoknow- ~ 
lodged, 8 L d d  th. donor hare umhmed tb. ph- it rill be rN E for refemme if $he name of  the^ p otoppher and hie &magi- 

LANTERN SLIDES 
of the Highest Quality made from Amateurs' Glass or 

Film Negatives of any Size. 
S a t a o f G o o d I ~ N ~ p o r c h u e d , o r t M r U a e r c q n h d i n i k  

b =nw--L 

WILSON BROTHERS, Loch-Head House, ABERDEEN 

Ship, Army, and 
Expedition Biscuits. 

SPRATT'S PATENT, LIMITED, 
H . v i n g h k % s r f n u n u f 4 o M n g p k n t i n h ~ l d  

to' 

-D B X S O m S ,  
an oxoouta luge  O O P ~  with prom- 

5Jr either 

Mercantile, Marine, or ScientMc Expeditions 
All Qualltle8 8upplled from the F i n d  Cabln to Cmu Bmd.  

E U D  o m -  

SPRATT'S PATENT, LIMITED, n ~d s, FENCHURCH STRE€% 
LONDON, LO. 

3 

I 



BURBERRY GABARDINE) 
FOR TENTS, SUITS, AND TOP-COATS. 

NATURAL WARMTH. 
" The mod im rbnt put  of oar sledging contame WM the 

complete ruit of &I Gsbudine, mantlt.ctared by M- Bur- 
bcny for urn in many olimatao. . . . We rrgaired it to keep 
out the keen edge of the win and for this ~t WM d m h b l y  
.Inpted.*%pui. S m n ,  a% ., in 'Te V0y .g~  of the Db 
cr,, Pry,** vol. *. p. 467. 

Lieat. E. H. Bsaolr.num, Rl'?., writing on " Life in the 
Antarctic," PCOTK~'I Mqueinel ~ y r  : " We pot wind co- 
or rn light ma- d e d  Bmberry over oar tbiok dothing. 
1:1r& p ti14 we wen abla to v c m h  out in the wont of 
wc 1ther. 

THORN-PROOF. 

BURBERRYS E HAYMARKET. LONDON. 1 
PORTABLE WOOD 

AND 

IRON BUILDINGS. 

-.. 
WNOIUlW RE81DENCE8, C O n A a t  HOME& 

OANATORIA, COTTAOE H08PITAl.8, 
RLVOLVINO WELTERB, ETa 

Kenneb, Poultry Hoases, and 
appllanees of everp declerlption 

1 BOULTON & PAUL?. 
1 Manaiaetumrs, NORWICH, England. 

T Y P m T m  
W~UI ftr U n i r d  Kay- 

Antamatla huprsrim,VidMsWritin& 
hu tho d ~ b p o f  the mod e x p a d m  '"41 
mehlna at &out m e  qauta tha caL 

O v R r B o a k k w i u d l  
p u  of itr hip Fcohlrr. 

The Ioja TypeYritar Ca,, lai~W?. 
Lulmoll h n m  : 85. Btrmd 

v L 



N O T I C E ,  
INSTRUCTION FOR. INTENDINa TRAVELLERS. 

The India Rubber, Gutta Perch4 B Telegraph Forks  Co9Ltd, ) 
' SlLVElmTO-'' . 

DYNAMOS, MOTORS, SWITCHBOARDS, CABLES, b. 
wira& fnmtkrr. 0uboa8. TabprQAplw&i~ 

T-ph 4 T d h g  -t.. 

WA2BBPsOOP OIILTE- PABSIaS. 
EBO N l T €2 ~;~~g~U1. 'p~~fOC~&~~OI"b", I-lat-, Ph- 

QUTTA &RC&W B.I* T.W. Bating. sl.. i gm 
an . . . BRbWQBmt 

- - --- - 
W A 8 T :  ?I. Aoo &mt. nrmmeu : 11. 
BBrnrnBD : l ,  TuIndd Buwng& Eort*rp)r 
BBIBPOL: qv(dai.&mt. 
~m:~Chmb*I)llt.DocL. 
DUBLIN U 8( Andrew BLnaL 
e ~ e o o w - i i ~ ~  w e p -  uvxumoi: d&% 
y u r c a ~ ~  r -~(ral(w 
B P W C ~ ~ - ~ E  : w, W& ~ a b  
P o B T B Y O ~ - r 4  BIrwL 
8 I a m " n : d , a B h u L  

ABROAD- . . 
BBJEBANL 1 Sdwud M 

Works: SILVEBTOWX, LOXDOIP, E 
Read Ofaoes &Warehouaes : 100-108, Cannon Strwt, LOIUM)H, E.C. 

%leumpb -w r **B~LI..QuI. Lo.rrrn..' W a t r  : a. O u r a ~ m  -.a I 
SUCCESSOR LUMO & 

1 HERBERT BLOCKLEY. TO 

PPatch & Clock Makers 
To 

The Quwa, the Pgl Funily, Boys t ~ g m p h b d  Lloaiw, 
Admiraltyp ?om* md Modal OiUwc, &c. -- 

'ope Arfbriud M&w fht R C S Waf# I Hd -Chmmdm 
KIJrw Fuu Wafck. dcllckr /or A P;&ses. YU~Y &-Im. 

;LO CKLEY 

41, DUKE STREET, ST. JAM8S9S, LONDON. 



Cook's Nile Services. 
ESTABLISHED 36 YEARS - - -. - . - - - - . - A  

F q u - t  &lingo between CAlBO, LUXOR, ARSUAN, end the SECOND C-QTABACT, 
alrordin anitiea of viaitin with leirnre end oornfort the principal TEMPLES, YONU- 
YENTBTK!B~, and ANTIQ~ITI~ES d UPPEB EGYPT. 

J?-s : 
TO ASBUAN AND BACK. 

By TOUBl0T BTEAMEB . . . . . . . . .  from S36 

SECOND CATARACT BEBVICE. 
By TOUBIST BTEAMEB . . . . . . . . . . . . . . . .  a20 

NEW AND LUXURIOUSLY FURNISHED 
STEAMERS AND STEEL DAHABEAHS, 

Of varioor nix- ON EIBE for Private Partier. 

OO-mDD 1BOO-aS 
By EWp1i.n and 8nd.n .Bail- r and Oook'r rteamen at 8 ial Retea to ALL .POINTS 

UPPEB EC~YJT and to KHART0UI)I ~~C!%ONDOEOBO. 
For /un portMan of u a i l i ~  w Nils Programme free on opplicalh. 

The Latert Edition8 of Chortr, Pkm8, UBIRUTY CHARTS, anti 8dling by the .motion#, ~ d m i m ~ y .  publiahd 

J. D. POTTER, Admiralty Agent 
by Appointment, 

145, MINORIES, LONDON, E. 

OFFIOIAL OATdCOOUrP O F  OadRm (8aO PAOEW 1.. 
An Abridged Catalogue of Chute and Nautid Boob (Free on Application). 

BOOTS FOR EXPLORERS. 
DOWlE & MARSHALL 

<#.w- -1 
m v o f a ~ f a z r n d e m r p 8 o 3 . 1 m t u d y d  themr&fuakbda 
d b o o b r a q u i r e d f a ~ t ~ t s r , a n d h y h . r e b d h  

rt=B~"rrom~time~~~r?z%Y*~% 
Sir E M. Stanby, the Ahioaa Explorer. 
----%a 

~ O , & b a t . d Z  
f o u M m * J , .  

q h f d  
~ t h e k . t h u u l ~ B o o t r u , m d r  

466, W E S T  STRAND,  LONDON. 
doom f- Trrfaku Squ-1 



x 
- - - - . -. - - 

ADVEBTIBEMENTB. 
- . - - . - -  - - - -  

ROYAL OEOORAPHICAL SOCIETY. 
THE SOCIETY'S PUBLICATIONS. 

QL0QBAPBICA.L JO-AL L s n d  monthly. D d i v d  free to dl FeUorr; pria to N a  
Fellor.. Y. 

Q m  I # D P  T O  lFlrr -T P ~ ~ O L -  OF THI -QIL J O B  
lBOS-lW!2. W py* h b l s  colornor Rloe. to Fellows, a. UI. nett a to Boa-Fellor* lW. U. 

JO-AL O r  Rn EOYAL -0.I bOOLIlPP <OLD ..?prah 3 
.olnma, 6 ~ .  Prleq to Noo-Fcllow& t l  pard. nett i to Fallor* m. per mi. 

-ma8 or rn BoYbt - B A P m c A L  SOOlPrP (OLD as-m 
11 1olnmm avo. In puc& to Non-Fellor& 18. ; to Fellows, W. p r  pur 

-ma8 O r  TLElC EOYAL O m m Q A L  aOOIITP cumh d 
1 4  d u m a ,  extending itom 1810 to l 8 n  

E r b i o l n m e c o r r n o a . a a ~ e ( ~ ~ . t b s m ~ ~ b e ~  168. perrolnma Thasdamtm 
of explontlon and t r q n p h i u l  work In Jl pu(r of UIO world. In  ck I4 w l l u r  t b ~  m Y m q &  W 
n ~ o 1 U l ~ n U o ~ o l c b ~ o ~ l n ~ * u C L . o m p u ( r o f t b e b e  I t i a b d i m d ( L . r s ~ ~ ~ p k  
mdtb - ~ 8  w d d  b e a r d &  ddIUonto pobUollbrvlaudocbgl~WnUm~, w h h  lym 
lndl.(dcuh mlgl~t wlrb to bnve the mlnnm. T k  arla Ir nor dared, bowl  h cloth. st t. pet .a 

P- 
In .db)tbO (o (be A m d * 8 .  the -7 hu b W d  * ~01- of " & l p p l e m ~ ~  m" a 

number of Memdn .od NumUwa olconsldabb length, b.llda a w r a l  v d W e  I b l b g . p l b  Ibr will Pr ~4 
for h l f  pla, tl for the four roluma. Them omhb ow1 30 Map .ad 11 - T O  ---The ninth rerimed edition edited nnder a=- of the U 
b ~ Y B u r . * r . % ~ . r , ~ a ~ ~ ~ ~ n t a r d ~ e b ~ ~ ; .  ~ r b s ' l w . ~ ~ t o F c ~ o n . u t b o ~ d ~  
BockcJ, 108. 

TBIWNOYITPY-PUNZ M S P ~ U  wi. 1.e Inrestig.tim or .or 
tba a ~ important F a m n l r  of PnmtIal A*rwomy rod 6r~reylng. 8pddIy a m q d  hr rbs u of &dmb b 

hI.1 Qcog.phid  Edetf r  aoum of lmmcuon. BY 1 L B r r r r r  r.#.u. Y.o Cmter  .Id b PncbP! 
A.tmom lad Snrnvlnt Rlca u. net& - - 

~ o d o r r m i . r o r ~ ~ ~ ~ m ~ ~ 0 ~ 1 ~ 1 1 a o m c l r r m  B Y C M ~ ~ P F O U P  
H ~ u o w .  X.A., Y.D. ~ r h  18. Sd. nett. 

CATbUK)m OI rn m Y  OF aQ.8. Edited by Dr. H. R MILL PMC b 
C'allowm, a. (d. oat; to Nm-Fellor* C. 

THL -It O r  THL m. Imued annoally, and rsnt @ to Fallown oa m p p l i a k e  
to the CbblClrk. 1, &vile Row. Loodon. W. 

8- O r  W T P U O m O N  M Q m a d P W .  I. In Elama~tug  Bahoolr. 11. In 
bchools. &gb c q l w  gmUs od . p p W o n  at  1. &lib  Bow. W. 

EXTRA PUBLICATIONS. 
THI mrm YIIILII' W O B U  or rn EOYAL o m - a A L  By Sir 

0- R MABKIIAM, K.CL. r.rs., Redden& ¶M h. to Non-Fellon, 6s. w ~ ;  to PC% tl. U 
r n L d W W O T C b E I Y B I .  L A ~ R D A I I % - T O Y ~  TaulJFd 

.nd arm- hptaia B. F. Bum~on. nl pp., r l t h  =p. Atno J-y or tbe P b m a m .  - .a 
A m u o J a 6 . r m s A f r I c a f r o m  IatoTathontbe&bea. T W b  6 . L B u . u  A n d a B L . l r J d t h  J O ( L ~ ~ O ~ M M . Y ~ ~ ~ ~ ~ ~ ~ I ~ O I ~ D L .  B ~ ~ ~ . c . T . B -  ~ t o ~ ~ - ~ J o ~ . u . n g ~ t o ~ . ~ o r q t ~ .  

THL P n  AND THI SODILOI O r  TLElC OXUS. B Lord Coslcon ow K S D L P ~ ~ I .  pp 
1 0 ~ 8 m w ~ m r s y I l l ~ . t d ~ n e w Y . p ~ t b e P . m h  ~ ~ b o o ~ d L . w + s I & r ~ o u - ~ - u  
netti to fie~lom. a C - ' ~ P -  rn T O m -  O r  THI BA- OF pL.TdlL By G. B. G~VRDT, a*, Pnoq b o d  
In h . I f d C  to Noo-Pellorr 68. n a  a to Fellow#, a. 01% 

NOTI(I ON rn ILVILP, By C. a n  H. J. Snow. 8- 88 pj~, with two luge Q.rq 
in e l o r .  - tn aoucq to N-F~~L- (r. ; to ~abrr. Ir. -= % - BY  hem^ A ~ o m u ~ ~ a r m u n .  &o, IS pp, nith ~ . p  

to NOD-Fellon, u. nett; to Fellowr. 88. 
A JO- ON THI VPPlClL W N Q  bllY. By H .  W~~lnoron Symr, 8 i  IDuabdoim 

and three M.p. moq to Non-Feuor* 78. ad. n d  c to Pallow#, s,. 
BmLIOQnaPw or Am- TROX THI -mom or - V. PI rpx ro 

1881. By Blr B. L P L A ~ A I B .  Rlaq to No-Tallow#, 7 r  0I% t Fellom, ol. 
m H  OmPQtb. By Sir W x u r r ~  M ~ c o n s o o ~ ,  Lano. Price to am-FeUon, & neU; 

to Fell.>r& Ir. 
XDUaATIONAL BIPOILTR By Dr. J. 8cwr KELT*.. Rioa Lo Non-Fellow k ; to %= bd. 
8 U P P ~ T O ~ ~ O Q ~ O ~ A m ~ T R O U T H I ~ ~  

TO le5. By Sir hrmur PLAITAIB. LO.I.O. Prlca. to BOD-Fdlorr 6s. W ; to Fdowm, %. 0I% 
HAP O r  THL -0- -YM. In two rbwts, with test. By Sir W. Ahmu 

CONWAX. Y.A. RLce, to NOD-Frlbwo, ol. nett : to Fallow& P. a. 
HIL)TOBIQIL A T L M  OT THL - By E. L O X E E I H ~  Rioq to NO-Fdh~ .  

Sor. mu; to Fcllorr. 1Ia. 0I% [-yCud SWVEXZNQ AND X X P L O W O  M llUUL By JAY= A f c C u m .  Imp Mapa of 
lnmy'Illnstn(h. 338 pp. R l o .  Ma, to Non-Fellow#, lW. W. mtt  I to FSIlows, C. (d 

THL DMTBIBUTION OT -ALL O V I B  rn LAND. By Dr. L J. H ~ E I Y ) S .  R*c, 
to Noo-Fellow& 68. nett : to Felbri. a. ad. 

ON rn ataULTB OT A D P P -  BOUNDMQ -ITION P( - 
ATLANTIC 1)URINO THE BUMMEB OF l o e .  By B. 8. P u r ~  r . m r . 0 . r  Wltb N a a  oa Tapantam. Rp 
S.. Ikpodta, kc. By Sir Joan Muaur .  ro.m .. r.r.9. Prlar, to Nan-Fellom, W.ps*;  to Pabws, Y. U 

l P C I T l O  PAPEM mIL .TEB - m O N  O r  llV7s A d & m  of Pa n on Am&ic Ge+ 
Reprintul and p-kd to the A t d o  bpdlthn d ln6. bY tb b8 d fX% Ytk"%%2%oppbtca1 k t * .  Rb* to ~w-Falows,  t r .  01% wa b ~ a w m ,  

rn ANT-C MANU& THI USE O r  rn --ON OF Xgox. Edid 
by Ornuor M o m ~ r .  T.. a 801 pp. myd avo. Prle, to Non-%lloar. I&. ne4tt to FeUor* IC. 

J O w  TO cn.r* AND 'FPIIT. By SAMT CRANDBA DM, C.LL Wed bt 
(he Eon. W. W. Hoc~mm. MAPS md l l l ~ o ~ .  Z36 pp. 8m. P f b .  bood h alorh. to no-Ie*rq 1- U 
nett; to Fellow& Ir. 

m W  HAP OF 'FLLI BIVra a O N W ,  in Ten W i o a a  on F i r e  Sheab Sa le  1 : SM.000 (8 
mllesa I inch). the be. Omowan Q B B ~ ~ ~ . L  L amall port fb,  with M e m m a h a  Prim, tO b l ~ ~ . F d o . ~  
lo#. nett ; to Pe l l a .  sr. 

ON aONTEIBDTION8 TO O W  P#OWLILDQL O r  rn M I L  OT NO1TE 
ATLANTIC OCEAN. By Sir Joar MU~BAI, w.am., ?...a. d R E. PBAKK x . m . 0 . m  Rleq In M O O - h u o r r .  U. 
mu; to Fellows. 28. U. 

AN -ITION nrro TEE a m  TIAN-~HAN u o m m  BY DC. G O ~ R ~ C V  
Muwrcax#, Prig to Non-Fellowr. 10. o a t  ; to Pellowr, W. 

HAP O r  TI19fi. New edition, 1908. Price, to Fallows, 88. nett ; to Non-Fellows, 68. 



Smith, Elder, & Cob's Publications. 
READY ON DECEMBER 4. 

With SO I I l r r i d a w  and a Map. Dmy 800.1%. 6d. vet. 

T H E  ROMANCE OF AN EASTERN CAPITAL. 
By F. B. BRADLEY-BIBT, B.A., F.B.0.8., I.C.8. 

*,* A new book on Xahm h g l ,  eqmoiall J inhrertillg in view of the muohdiiuned " partition " ; 
tlnd the formation of the New Prorfnoe. 

BY THE SAME AUTBOB. 
CHOTA NAGmm : A Littlt+known Provinoe. With an Introdnotion by 

the Right Hon. the EABL 01 NOBTHBOOOP, G.C.B.I., rometime Vicaroy of b d b  With Map 
and 40 Fall-page Illnnhutioni Demy Bro. 121.6d. net. 

THE STORY OF AN INDIAN UPLAND. With an Introduotion by . 
the Hon. H. H. m, C.B.I., C.I.R. Home Bsoretary to the Oovemment d In& With 20' 
Fall-pege Illnrtratiom d e f i p .  Demy 8to. 12r. 66 net. 

JUST PUBLISHED. Wiih a P m W  in Photogravure of Bickrd ID. and a Map. 
SmaU Demg Boo. lO8.6d. net. 

HI8 LIFE AND CHABAOTEB BEVIEWED IN THE LIGHT OF REUENT BEBEARCH. 

By Sir CLERTJENT8 It, MABXHAIK, X.C.B., F.E.8. 
Alztbor of *The LlL of tbe Or& Lad Fdrfu." as Tbe Fighting Verq* etc. 

-- - 
LOXDON: SMITH, ELDER, & GO., 15, WATEBLQO PLACE, a w .  

An Expedition into the 
Central Tian Shan Mountains. 

Carried out in the Yeare 1902-3. 

BY DR. GOTTFRIED . MERZBACHER. 

With N u w o w  Illw&atirms and a Naa Map. 

Demy avo. Price 12s. net. 

PUBLIBBED FOB THE ROYAL GEOGBAPHIOAL MKIIETY BY 
JOHN MUBBAY, ALBEMABLE @l!BEET. 



THE HEALTHIEST SHIRTS UNDERWUR~ 
The body being "Clothed with Air," the ,k noncmdunor 
d h u t ,  18 pr?&Ucd ~ICIIII h ho e(CC;b d:oqter h a t  o r  cold. 
while the act1011 d tba porn of rbc skm u not impeded. 

BEWARE OF IMlTAROllS SOLD UNDER S U U R  U r n .  
rLLuSTRArE0 ?RICE uaruw nnor of A E R ~ E X  CELLUUR 

hn. -.I). mum, r ~ 1  ti.( or 5- rl.n t h  
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HILL & SON, 
4, HAYMARKET, LONDON, 

Mmuhcturm of 

Sporting, Table, Toilet & Pocket Cutlery. 
ALPINE ICEoAXE8j 8KATE8, 

AND FINE 8TEEL WORK QENERALLY. 
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and Export), Billiard Rou, Stablea, Hall* 
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WIRE-WOVE ROOFING Co., 
108, QUEEN VICTOsIB ST., LOIPDOIP, E.C. 



I PIGGOTT BROTHERS & Co.. LTD,'~~ 
TRHllls AID CAW EQmPIga! 

8Wal  UgMwdg& W-f 
Tentr for Exploring Expedition 

BXPBDXTIONS FllTXD OUT ?OE 
ALL PARTS OF TEE W O W .  

Biahopsgate St Without, 
LONDON, E.C. 

- and Delight. - 
PLAYER'S 

Gommendr itrslf to  all - who love a pipe. - 

-- SOLD M TWO STRENQTHS 
' 

ILD, 118 per t lb .  Tin ; Sd. per oz. 



By Royal Wamnt to H.M. King Edward VII. 

Charles Heidsieck 
CHAMPAGNE. I 

MARTELL'S HOUSE EStB. 

THREE ' STAR 
MARTELL FOR 

QUALITY. BRANDY. 
Harcwich Route te the Centinenf 

.vi& the HOOK OF HOLLAND Daily (Sundays inolnded), 
(ROYAL BRITISH MAIL ROUTE) 

md viA HARWICH-ANTWERP every day. 

THE BOAT EXPB- lrw London, L i v e y l  Skeet Btetion, at 8.80 p.m., fbr the HOOK OF 
HOLLAND. Candor Vertibuled Trdn. reca2Yt and Dining Cur. Table d'H6te. 

d Breakhat Cur ahahed, laam London, Lirerpool 
Street Station, 3mm"ma .t 8.40 * pm, for ANT %P. 

~ p a ~ o j U s ~ ~ ~ ~ ~  R ~ U w c r y , U a w p d ~ ~  
lhdon, E.O. 

BOULTON & PAUL, LTD.,NORWICH . . ,,¶ - . . - 
PEACH, PIANT . . 
AND TOMATO 

HOUSBS. 
QdBDEN 

I UDIEB AND QENTLEMEN WAITED UPON BY APPOINTMENT. 






