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[In the year 1856, RI. Sein~nof mas deputetl by the In~perinl 

Geograpl~icnl Society of Russia, on a lnishioil of exploration into 

Ccnt,r:tl Asia.-On llis return to St. Petersburg, he publidled n tmiis- 
latioil of Ritter's " Erdknntie von Asien " into Ruesian, and gave in 

the preface to tho 2nd volume, aa account of the results of his own 

explorations.-The followillg notes are talcell from this preface. At  
my rcquest they were translated from Ru~sinn into English by Mr. R. 
Nicllel, P. R. G. S., wliose name will be familiar to  all who arc ac- 
cl~~nintcrl with the numerous pnpers on the geography nnd trade of 
Ccntrnl Asin, n.llic.11 liave appeared of late years in the Jonrnal of tlie 
Roynl Geogrnphicnl Society of London. J. T. W.] 

The seconti \roln~ne of the ltllssiall translation of Ritter's " Asia " 
rcnnl~~ist~s a description of the North IVeatern portion of the tnl~lclantl 
of Asin, i .  e. that extensive region which fitretches between the Altsi 
.71111 the Cclcstinl inonntnins, from tlie Hastern extremity of the latter 

nt Hnmi (l<on~nl), to thc FVntcrsl~ecI of lnkc Ballrhnsh. 
T l ~ c  raiige of cnnntry nncicr considerntion etllhraces the wllolc of 

the extinct Iring~loni of Djungtuin, oi tllr Chinc~se Provi~lcc of Tian- 
IG 
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Slian-beg-Ln (the region to the northward of the Celestial mountains, 
consisting of the districts of Ili, Tarbagatai, Gobdo, &c.) and like- 
wise the Russian districts of Alatavsk, Kopal and Ayaguz, which 
now constitute the new Semipalatinsk region. The whole of this 

country, including, both Chinese and Russian Djungaria, forms 
that most obscure and unknown portion of the interior of Asia 
which contains within it the vely centre of the Asiatic continent, 
namely the gigantic mountain group of the Tengri-Tag, (a part of 
the  Celestial mountains) situatecl at equal distances from the Black 
Sea, on the West, and the Yellow Sea on the East, the Obi Bight on 
the North and the Bay of Bengal on the South, and lying in the 
centre of the straight line connecting Cape Severovostochui in Siberia 
with Cape Comorin in India. 

This region offers, moreover, special interest in physical as well as 
in ethnographical and historical aspects. Physically, it forms a dis- 
tinct limit between the highland and the depressed portions of Asia, 
and is remarkable for the contrast i t  presents between its gigantic 
mountain groups of the Bogdo and Tenpi-Tag in the Celestial range, 
which tower far above the limits of eternal snows and are crowned 
with large alpine glaciers, and the low sandy and ~ter i lc  steppe of the 
Betlpsk-Daln, on the South West of lake Ballrhash, which, in common 
with all the other sandy wastes of the Aralo-Caspian clepression, bears 
the character of a bed of an inland sea, dried up cluring a very recent 
geological period. I n  ethnographical respects this region offers e 

contrast no less marked, between two numerically preponderating 
central Asiatic races-the Mongolian nnd Turkish,-whose ruler8 are 
Chinese ~ ~ i r l  Russians, strangers from t,he far East and Wcst, occnpy- 
ing, in the arrme alluvial plain of the Ballrhash, small populstetl o ~ s c s  
in the niidst of an indigenous population alien to themselves in ~peech 
and hnhits, and who are powerful not by reason of their numerical 
superiority, but by the weight of their civilisation, ant1 thc msgnitudo 
of their respective Empires, thc most colossal on thc face of the globe. 
Laatly, from an historical point of view this co~lritry prtacrcnt~ features 
of a no less intere~ting charactt:r. I t  has ~erved from time irnmemo- 
rinl a8 the point of dcparturc for migrating rnccs from thc liighlantla 
of A ~ i a ,  the cradle whence they sprang, to t.hc low nritl ~teppcu 
of the Aralo-Caupinn depression, and to tho still luore difitant nnd 
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better favoured regions of the West. It was hcrc, namely, in Djun- 

garia, and on tllc fertile a1111 slnilirrg banlrs of tlie Ili  nnd Irtysh, tha t  

the nligrating llorcles lingered for some time, both, as it were, to  
venture out into the  unknown plain stretching before them far away 
into the sancly ocean that  separates Europe fro111 Asia, until a new 

title of popular ~nigration forced tlirln a t  last to strilre tlieir tents, 
a ~ i d  depart westwartls froin tlieir inonntainons halting grounds. It is 

also in the valleys of Dj~ulgaritt that a few existing rude nlonuments, 
crude traclitions, geographical nnnlcs, and renznants of tribes who, in 
inany cases, Ilave lost their native cliitlcct by interlnistlire ~vit l i  other 
rnccs (the result of which appears in the namc of ICassalr or Kergliiz 
ICaisnlr), serve the scientific explorer as tlie only lilllis for identifying 
t l ~ c  obscurc anct fragnientary allusions concernii~g t l~ese migrated 
liordes, which occur in Chinese and Russian chronicles. 

Altliougli thc physical and ethnographical characteristics of Ccntral 
Asia have attracted the constnllt attcntioil of some of the n~os t  lear~lctl 
men, such as Humboltlt, Ritter, Abcl Remusat, ancl Klaproth, the 
rescarchcs of tl1cr;c leaders of science could only be based on the 
most niengre data, nanlcly on thc dry and one-sided Chinese narratives 
wliich fount1 a place in Chinese literature, fro111 tlie period of the 

tIis~ilcnil)ornicnt of the Djiungarian kingdom in the ~nictdle of the last 
ctbntni.y, ant1 also on the inacciin~tc, brief nncl conflicting accou~~ts  and 
itiiici~aricq of n few Asiatics, who sncccctlcd in visiting Djunga~*in tlntl 
Littlc Hoklitira with cal.avnns. All tlicse inatcrials were collected 
:111d c;tri~fully c01l;~tcd by Rittcr a1111 1Ilinll)olclt ; nevertheless this 

region remttint>tl 111) to thc inost recent period, like tlie intcrior 
of Africn, c.onil)lc tcl y inuccefisiblc to 1l:uropean scicnce. 

1Cvci1 M:~rco 1'010, t 11c illost cnto~~prisiiig nncl rcliablc travrller oC 

tllc. ~nitltlle agrs, tlitl not visit this region, but 1)1.occctlccl cas~witl-(1s to  

(:llinit l)g a ro~itc flint lay solitl~war(l of tJlle C~10sti:tl range. A fcw 
otlicr tri~vcllcl'~, it is true, pnssc~t throng11 Djnngnria ; tliesc were 
l'lnno Cnq)ini (1 246), Ant1i.c Songjnnicl (1 239) a~lt l  Willlelln 
ltiilrricliiis (12.52) ; r~nt1 t l ~ c y  ~)i.ol)ably jonlncyc~l by way of 1:ilic Pnisan 

to l<nr:~lcoi~iini t l ~ r  cnlitnl of t 1 1 ~  nloi1go1 Khnns. 
Tiit' snnit: rouic. \v;~s tl.;~vcr..;rtl hy snlnc. of tlic ~iihjngatcd Wcstcrn 

~~iiilt.c~s, S I I C ~ I  :IS \I:i~~osIoI nn11 Alt~xn~ltlor Novslti of Rlissin and Gctunr oE 

11 I ~ n o ~ i n  (Iiiic.\\ i ~ c  in llit> nli+l(llv oC t 1~ (hi1 tcc~itli ccnt 111.y) fol t he p w -  
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posc of paying homage to the great Khan ; they, however, either left no 
description of their journey, or else their accounts are so meagre and 
confused, as for instance, the narrative of Prince Getum, that very few 
of the places mentioned in them can be identified. Much later, in 
1651, B'edor Isakonitch Bailcof, the envoy of the Russian Tsar Aleksei 
Fedorovitch, proceeded past lake F'aisan, and the upper course of the 
Black Irtysh, and traversed the whole of Djungaria, reaching the 
Chinese wall at Huhu-Hoton from whence he advanced to  Peldn. 

Although Baikof's nlarche-route (of course not in the form it  is 
inverted in Wilson's ~vorlc from which it was derived by Ritter, but 
in the shape we find i t  in Spasekis' " Sibirslci Vestnik") can, in 
the present state of our knowledge of the geography of Central Asia, 
be pretty readily applied to certain localities, still the information it 
contains is of a meagre character, and is greatly inferior to native 
Chinese accounts. 

The Southern border of the country now under consideration, 
i. e. the gigantic Cele~tial range, has not been explored by any 
European traveller up  to the present day. The destruction, how- 
ever, of the kingdom of Djungaria, by the Chinese, lcd to its being 
surveyed under the superintendence of the European missionaries 
Felix d'Arocha and Hallerstein, by who111 astronoinical points were 
determined, not alone in the townn of Djungarin and Little Bukhare, 
but also at the very foot of the Celestial range, as a t  Hongor Olen 
the modern Konur-Ulcn, and on the Southern shorc of lake Issyk- 
Kul. As the Jesuits have left no record whatever of their having 
visited any part of the Celestial range, it must be naturally concluded 
that they themselves did not diverge from the highroads of Central 
Asia, but detached a party of Chinese topographers, iilstructcd by 
themselves, to  the bane of the Celegtial mountains. 

The firat learned Rnssian traveller who penetrated into the part 
of Inner Asia described in the present volnme, wax the botanist Sivern, 
who in his hazartloll~ and venturesome journcy to the Tarbagatai, in 
1793, advanced as far a8 47" N. Latitntk. During tho uuccccclin~ forty 
ycars, not one of the scientific explorers of Westcrn Siberia ~ucceeded 
in pawing beyond the point previollxly reaclicrl by Hiv~re. 

The journey of K. A. Meycr in 1H26, (lit1 not rxtcntl hcgond thc 
h k a t  ~noui\tains, Cllingiz-tdn, and t l l v  Tcnrknra district, of the Kir~hi l :  
Strppv. T11c travcls oi Ilr~nibolclt. ;11111 11is a~soci:lt~h, ill I%!#, (lid 



not even Djungaria. Their extreme limit was the Cl~inesc 

picket of Baty, on the Irtysh, in 49' N. Latitude, and Huluboldt '~ 

greatest service in connexion with the geography of the interior of 

Asia consists in tlle critical elaboration of the  materials relating to  this 

subject in his classical " Asie Centrale." 
Some of these materials, namely the itineraries of Asiatic traclel-s, 

who had visited different parts of Asia with caravans, were diligently 
collected a t  Seinipalatinsk by Ilumboldt, ancl another portion of his 

materials mas derived from Chillese sources that hacl bee11 elaborated by 

the Ewopean Siizoloyists, Abel Remusat, Klaproth, Schott, Ncucmann, 
St. Julien, Father Hyacinth, and others. 

Among the few ~ulscientific eye-witnesses who, in the pursuit of 
trade, penetrated into Inner Asia, were some Itussians, and aillong 

these in point of lucidity, and accuracy of information, the first place 
is uncloubtedly occupied by the interpreter Yutinscf, who, in 1811, 
visited Iculdja and Chuguchalc, the nlost flourishing towns of Djun- 
garia. Thc narrative of this journey was publishecl in the " Siberslri 
Vestnil<" translated by Klaproth, and scrverl Rittcr as one of the 

most valuable sources in elucidating the geography of this region. I u  
addition to Putinsef, we inay nlention the ininer Sllegircf, ~vllo, towards 

the entl of the last century, proceecled froin the Altni to the ncig11boul.- 
hood of Chuguchalr, in search of .gold ; also the noble Rladntof, who, 
in thc early part of the preseilt century, successfully rcachcd Inciia, 
starting from Scu~ipnlatinslc, :ind traversing lnlre Isbyk-ICul, thc Celcstinl 

mountains ancl Lit,tlc Bolthara. A short accoiult of Snegircf'n jouraey 
\!?as printcd in the " Siber~lii Vestnik," but with Madatof's cxl>cclition 

I an1 acq~~nintctl only through offirinl docllnlcnts preservetl ill thc 
ai.cllives at Omsk, and ns no original nnr~ntive was tliscovered 1)y me, 

i t  must he presumcd that  none ever cxistcd. I also fonncl a sholt 
nlnrche-rontc at Scmil~alatinslc, tlrawn np 1)p the n~erchnnt Ilubcninof, 
1~110, in 1821, ~rroccccled fro111 Scnlipalntinsk to Knshgnr. This 
itinrrnrg will 1)c.pr.inted in tine scason, but froin it,s l,revity nn(l 

s c n n t i n e ~ ~  of infornlntion, i t  is i n  no respect 1110re va11laI~Ic tIlan the 
itinrrnrics alrendy printed rtid tligcstccl by Hnlnboldt nlltl Rittcr. 

Such W ~ L R  tllc ~lnl.j:~ti~factory ~on(lition of ollr ~ I I O I V I C ( ~ ~ C  of tllc> 
gcogrnpl~y of (Iontnil Ar;in in 1S:l1, n t  t l ~ c  time of t,llc npl,cal:ulcc 

of that part of ]titter's w o ~ l i  \\.llic.I~ ~,clntcs 10 i t .  It ~~~l~ ill 
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tllc ~ o l l r t ~ l  tlccnclc of tllc prescilt ccntury th:tt we becalilc l ~ o r e  

Inmiliar \\ith Celltral Asia, from tlie side of the  Djung,~rian and 
Kil.g]liz steppes, after the founclation of the Russian town AyaiVlz, 

tile llppcr course of one of the  rivers of the  Balkhash basin, and 

Riter the  subrllission of a portion of the great Horcles uilcler Sultan 
Sill;, son of Ablai Khan.  These events gradually renrlcrecl not only 

lalie Balkhash, bnt  also tllc mountaiuous districts of Djungaria, nloro 
accessible t o  travellers. 

In  1334 tlic avtronoincr Peclorof was enablecl to reach the  enlbou- 
cliurc of thc  Lepsn, and cleterlninc its geographical position, under 

46" 28' North Latittide. H e  also succeeded in visiting thc  southern 
shore of lalie Faisan and in  making n trigonometrical measurement of 
Tarbagntni. A l i t t lc later, the  relations of Russia, with the  Kirghiz 

IIortles becanlc more sntisfactory, ancl in 1840, 1841 and 1842 thc 
lcnrnccl travellers Knrclin ant1 Schrcnk, penetrated into the  inoun- 

tainons portions of Djungnrin or tlic Snow-clad Djnngarian Alatau. 
Karclin csploretl the ~ v i l d  valleys of the  upper courses of t hc  Lcpso, 

Sal.ltan ant1 13asknn rivers, ati high as the snow-line. 
~ l lcxnnder  Schrcnli visited, ant1 i t  limy be said tliscovcrecl t o  sciencc, 

thc  lalrc Ma-ICul, crossed over the  Djungnrian Alatau to the  Chinese 
~ i ( l v ,  attnincd the upper coursc of tlie Tentck, and renchctl the snow 
line on ucvc1111 occaxions. The  extrcrne limits of his journey on 
tlrc pl:iin bortlcring lalcc Al:~kul, urcro thc  Cllincsc town of Chu- 
gnclink, in Alpine Dju~~gari,z,-the I~i l ls  sltirting tllo banks of tllc 
I<olc~n rivcr, ancl tllc rivcr Cllu (or Txu) in the htingry Betpak- 

-1)nlos tlescrt, Sonth West of lakc 13;1llcliasl1. Snbscqnently t l ~ c  

volnntary snbrnis.;ion of tllc remaining 1,ortion of the 80-callecl (11.cat 
I<irgliiz Ilortlc, in 1844, lctl to thc  Rawinn occripation of that rich 
nntl fmtilc portion of Z)j~ulg:~~-ia, wllicll i~ known un~ lc r  tllc nsnlc of 

t l ~ c  Semipdn t in~k  rcgion, from tlic scvcn t r i b ~ ~ t n r i e ~  of tllr: Ralkhael~ 
tli:tt watcr it .  Tllc Iturrsian town of 1Cop:~l wns Cnuntlctl by Governor 
General J'lincc, Gorc.liakof, in 1846, on a fertile plntc~an a t  the haw 

of a snow-cal)pcd splu oC tlic D j u ~ l ~ n ~  inn Alntnii. The  cxtnblixlllncnt 
of this town e~lsnl~ed the dcvcloplnc~nt of the n11.cntly rxistJing rrr1atiorl.u 

O F  Runlsix wi tlr t h r  i ic~igl l l~onri~~g ( l l l i l ~ c ~ . ; ~  proviilce O F  Ili, Alt 11ongh 
~.:~pic\ly incrc:lsi~~x, t 11c tvntlr wit11 11111 WcHt ( I ] l i l l c ~ s c ~  l ~ l ~ g i o l l ,  ~h tough 
t l ~ c  t o ~ 1 1 ~  O C  K~illljn, i111,l 111orc. ( ~ J ~ ~ ~ ~ ~ ~ I - ~ ~ : ~ ~ ~ ,  cr lcoal l~c~cll  



obslncles in it6 legitimate dcvelol)nlent from its transitive and co11tl.a- 

band character, as the Chiuese of the Wcstcln region (Si-yni) wcre 
ollly able to have secret dealings with the Russians untler a seii~blance 
of trafficing with the Kirghizes. I t  mas this disadvantageous state 

of things, that  led to the nzission, wit11 objects partly di1)lolnatic ant1 
partly geological, of E .  P. Kovalefski accollll~anied by Vlangagli, an 

officer of mining Engineers. 
This espedition started from Rnldja, and sliirting the Russian siclc 

of the Djungarian Alatnu, traversed the valley of the I<oltsu, 8s far 

as the upper sources of this river, while, on the Chinese side, it 1.eac11- 
etl the town of Kuldja, on the Ili. Tlle most inil,ortant results of 

this inissioll in commercial, as wcll as in  scientific respects, were the 

establishment of Russian trading factorics at I<uld*ia and Cliuguchak. 
The opening 11p of the Western Chinese region coiltributcd largely t o  

the increase of our knowledge of the geography of Asia, inasnluch as 
i t  threw two learned Chinese scholars into the conlrnercial ccntres 
of Djnngaria in the capacity of consuls. The local rc~scarclics of tlicse 
sinologists has ol~cned a ~vitle ficld to scie~icc. n41.. F;lltha~*of, one of 
the COIIRU~S,  has alrcady collected materials of great value relating to  
thc pl~ysical geogmphy and cartogrn1)hy of Inncr Asia ; thcse nlatc- 
rials ltc has obtaitlcd cluriilg his stay at  Pckin, froin rare geogmphicnl 

works (namcly tlie reports of thc Snrvey lnatlc (luring tlit: reign of 

Tsian-Sun) nntl fro111 inforination s~i l )~l ic( l  1ii11l by nativcs of the 

Wentcrn region. The foundation of the t o ~ v n  of Icopal, which n-as 
in a satisfactory nntl flonrinhing conclition, owing to the mpicl dcvelop- 
itlcnt of agricn1tn1.c aitlcd by nrtif cia1 irrigation, co~lld not, ho~vever, 
secure thc great IHorclcs, now under Russian dominion, against the 
bolt1 at,taclrs of thc B n r n t ~ ,  or tlie so-callcd Blaclr or Dilrolramcnni 
I<irghizcs, who infc~t~ccl the vullcy of lalro I~syli-I<ul, ant1 thc  

~icighbonrhooti of Tekes on one of tllc sources of the Ili. This was 
naturally to be expcctccl from the 1,osition of K o p 3  ~vltich stoorl on 
thc northcrn confines of thc Hordc~ ,  wliose sontlicm boimtlary, l)eyond 

the ni, rc~nainccl coinplctcly niiprotectetl. Tlic nnguardcd coll,litioll 
of the frontier of tlic Russian Eulpirc 011 this quarter indncecl Govcl.nor 
Cfeneral ]Insford to occnpy the so-cnll~~tl Trans-Ili country extclicli~lg 
bctwecn tlic r i ~ c r  Ili, nnd thc. snow-line of t,he gigantic Trans-Ili 
Allttnn, witli n ~ i c l \ .  of secn~.ing tlic lclt flank of tllc I<i r~hiz  Stcppc 
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w11icI1 wns 111111cr Russian protection, l )y  making- it conterluinous with 
thr pc~;~ct~ful f ro~~t ie r  oi China and the natural snowy rnountain boun- 
c1:u.y. This well conceived plttn was carried out with complete success. 
I11 1853 the first Russian detachment, under the command of Colonel 
Gulkofski, was ilespntched beyond the Ili ; it, however, met with 
serious opposition from a strong body of Kirghizes belonging to the 
hostile tribes of the great horde who supported themselves on Fort 
Trichuhelc on the river Kesen. But  in the following year the whole 

of the region was occupied by ct force under Lieut.-Colonel Peremy- 
shelski, who razed the Kirghiz fort to  the ground ; after this some 
of the tribes submitted to Rnssia, while the most inimical fled 
into Kokanian territory, and to the banks of the  Tala6 and Syr- 
Darya. 

The Rus~ian detachment passed the winter in the sheltered valley 
of the Talgar, and in the ensuing year of 1855, General Hasfortl 
rounded Fort Verno6, at the base of the T~.aus-Ili Alatau, a t  the 
head of the Almatynka vnlley, which is picturesquely woocled with 
apple and apricot trees. 

The occlipation of the fertile Trand-Ili region, well adapted for 
crgcicnltural and gardening purposes, and in nll respects bountifully 
endowed by nature, had the effect of protecting the great Hordes from 
the attaclrs of the R a r u t ~ ,  but placed its nearest tribes in the same 
position as that occnpied ten years previously hy the Great Rirghiz 
Horde. The powerful and nnmerous tribc of the B o g n ~ ,  who occnpied 
the picturesque valleys and table-land between the Celcstial mountains 
nnrl the Trans-Ili Aletau, rcccivec\ ncittier countenance nor ~11ppor.t 
from the Chinese, to whom they were nominally dcpendent, in rcsia- 
ting the fierce attacks of the Sary Bogish tribc ; they had at the same 
time to repel, on another quartcr, the clepretlatory incnrsionu of nome 
of their neighboars of the great holde. Con~er~uently, soon after the 
ocenption of thc Tranu-Ili region lly the Russians, the High Mnnep 
of thc Rogrl tribe, the old Bnmml~ni, claimer1 the assi~tnnce of Gt~n~ral  
Hmford against tho attacks of the nrighbonring tribes, nnd volnn- 
tarily tendered the suhnli~sion of hirn~elf and  hi^ t r i l ~  to the Rurnit~n 

government. This lec1 to the c1c~pntc.11 of the first R113sian d~tnchment 
frc,m Verno6 to lake Iwyk-Knl, for the pnrpoRe of pacifying the t ~ ( l  

contencling t r i l ) ~ ~ ,  all11 lnalciilg a I ' ( ~ , I ~ ~ ~ ~ R S ~ I I C C  of tllc l~itllcrto nncnx- 



plored valley of lake Issyk- ICul. Coloncl Khomentofski, the officer 

in command of this force, and General Siverhelm who was in charge 
of the Survey of the newly organized Semipalatinsk region, were the 
first educated Russiaiis who beheld this extengive lake and the snowy 
summits of tlie Celestial range. Unfortunately this detachment in  

conserluence of its critical position amidst the wandering niountain 
tribcs, the animosity of one of wliich against the Russians was decided, 
wliilc the friendliness of the other was open to much suspicion, was 
soon recalled, and the surveying parties were unable to penetrate into 
tlie interior of the Celestial mo~untnins. The soutllernlnost point 
attainccl a t  the foot of tlie Tian Slian, by Ensign Ynyooski the topo- 
grapher attaclled to the expedition, was where the Fahkh rushes out 
if its narrow defile on the Issyk-lrul plateau. 

I11 the same year of 1856 I mas sent by the Imperial Russian Geo- 
grraphical Society on an expedition to explore those more accessible 
portions of Ceiitral A&, which had previously been but little visited. 
Naturally the great object of attractioii for lne on this journey was the  
Tian-Shan or the Celestial range. The signification of this stupendous 
chain in position the most retired in the whole continent of Asia, had 
already been pointed out by R,itter and Hluiibolrit ; but tlie labyrinth of 
the Celestial mo~xntains l ~ a d  not as yet been penetrated by any scientific 
tsavellcr.* All the lcarned and critical researches of Ritter arid 

* Atkinson, the English artist, in his travels, wliich were published in 1858, 
gives an account of Ilia journey from tjhn river Kurohun~, in tho Southern Altai, 
across the Ulack Irtysli to lake Uhsx-noor, thence southwards, past Ulusutai, t a  
tho neiglibourliood of t l ~ c  Chinese town of Barkul, at the baae of the Tian.Shan; 
travelling then parallel with this chain, though a t  a, considernble distance from 
it, a8 far as tho nieridia~i of Hogdo O'ln nionntain, and finally proceeding in 
North Westerly direction, past lake I<yzyl.bmh, until he  reacl~cd lake Ala-kul 
in Russian territory. Unf'ortunatcly 80 oxtrxordinary a joul~iey, unpl-ececlanted 
in tho l~istory of the nxplor:~tion of tho Asintic Contdnent,, hr~q had no beneficial 
srientific rcsult,s. The narrative, which occupies 115 pngc1s of text, so little 
clinmctcrises tho explored rrgion, tliat i t  might with cqnal fitjllrsu be applied 
to any portion of tlie K i r ~ h i z  Steppe. The critical enqnircr finds nothing 
throughout the wholo rlnrrtltivr, to satisfv him of the genuineness of the 
d r ~ a r i l ~ c d  jon~ncy, whicli cxtcnds over no ICRS 11 distance thnn 3,000 miles of 
C ~ I I ~ C H P  t ~ ~ ' l . i t ~ r y .  T11is is the inorn Striltiila as  nudonhtctl proofs of the actual 
pe~~formnnce of j ou rn r~y~  of which tlr~criptioiiu have heen given, may easily be 
fomirl in t l l t r  short iti~~orn,~-ic,a entl ncrounts of ~ ~ R V C ~ ~ P I ' R  of difft>r~nt ages and 
nations ; R A  for i ~ i q l a l ~ ( ~ ~  ill tho tr:lvels of RIIC ant1 (::ibct). in the marchc-rolltee 
of 'l'artar trnrlcrs, collcctcd by Hnmholtll,, and in the niorc nt~cient accounts of 
Jhikof, Mnwo I'olo, tho Arrnrnian prince Geturn, in tho marche-ronk of the 
nrmy of GIII : I ,~I  Iili,lil, (conil~il~cl by ono of Iiis oificcrs in the 13th rclitnry) 
nlltl 1an;Lly In 1 Ilc I I X I  I c i l i ~ ~  of tho travels or the Buddhist Mitleionsrios Fa-Hian 

1 T 
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Humboldt respecting this range partoolc, even by the admission of 
the latter, of the character of conjectural geography, founded on a 
comparison of the obscure and confused narratives and descriptions 

and Huan-Tsan, in the 4th and 7th centuries. Concise though these accounte 
doubtless are, the learned mitic soon discovers in them such local peculiarities 
a s  can only be descriptive of perticular spoLs and localities, and as we become 
more intimate with the geography of the country to 9 i c h  such accounts 
apply, the more readily and clearly do we identify the points given in these 
marche-routes. To our great regret we rlo not find this to be the case in that 
part  of Atkinson's work which relates to Chinese Djongaria. From the com- 
mencement, in calling the Tian-Shan Sayan-Shan, he  confounds, in name at 
least, the two principal mountain systems of Inner Asia; and in all the other 
portions of his narrative, where he does not confine himself to descriptions of 
the Steppes, the chase of wild animals, and the social customs of the nomads 
(descriptions which woulcl apply with equal force and truth to the whole of 
Central Asia) but wishes to communicate somctlling more definite and locally 
characteristic, he falls iuto numerous incorlgruities. Thus, to cite some exam- 
ples, he speaks of the Kara-Tyn snowy range, a t  the upper course of the Black 
Trtysh, as of n level steppe intersected by low ritlgee; again, from the Tannu 
mountains, situated a t  a distance of 120 miles to the N. E. of Ubsa-noor, he 
sees the Bogdo-Ola in the Tian-Shan, which io about 750 miles awny from 
this point. Lastly from the plain a t  the base of the Celestial range, he simul- 
tnneously sees not only the Eogdo monrrtnin, but also the Baishan or Pk- 
Shan (emitting smoke by Atkinson's accountl, which is about 300 miles beyond 
to  the  westward, riotwithstancling that  the snowy Bogdo-Ola group s t a u d ~  
out as is well known, considerably in advance of the  main chain of the Celestial 
mountains, and the 13aishan mountains rise on their southern slope, that is to 
may bcyond its gigantic snowy ridge, in the neighboul-hood of the Little Bnk- 
Iiariau town of Kucha. Similarly as little confidcnce do those inconsi~tencie~ 
inspire which occur in his account of the time occnpied in performing the 
varioiis jonmeys, nncl in his description of the rlistributio~~ of the norn~d  Kirghiz 
population, thronghout Chinese Djungaria. As rr~rartls ourselves personnlly, 
the involnntnry clonl~ts respecting the abovcmentioned portion of Atkinson'e 
travels are still furt,her strengthcncd from information mr g a t h e r d  on the spot 
regardi~ig his journeys, from the Cossacks who accompanied him, and from the 
cornmanrlers who provided him with escorts. Atkinson, during his many 
residence in Siberia, visited the neighbourhood of Kopal, that had then juat 
been founded, mnny valleys of the Djungarian Alntau, the lake Ala-KnI, 
Tarbngntni, the rivers Narym and Kurcl~nm in the Southern Albi ,  tho Teletsk 
Lake, Tonkinsk mountains of the Snyan mnge, Irkutsk Kiakhtn, &c. but aa 
regertls his trnvela over an  extent of more than 4000 verts in Chinose territory, 
crccoinpani~d b!y three Nnmjm or hi~rch l rm Cosanchs, I regret to say that I 
not only coulcl ilot gather anything to confirm this fact, but I wns con- 
vinced of its utter impossibility, from exi~t ing local conclit,io~ls on the Ilaeainn 
a s  well as on tho Chinese side. On the Russian, hrrnilso the 
de tac l i~n~n t  of thrse Comacka, or their voluntary ahscnca from the corpa, ie a 
fact tliat would leave behind it Home rocord in the ofici:~l archives, while on 
the Chinese airle, thc journey l a ~ t i n g  more than six rnont,l~a, of a p ~ r t y  n n w  
quninted with the local dialect, ant1 passing through inllsbited districts, along 
ostnhliwl~erl rout~s ,  nntl acrofls the picket nncl frontic~r lines, roi~lcl so;~l-coly escape 
the vigilant r j e s  of thp Clline~e nntht~rities. Uutlcr all Lhesu circulnstancM, 
and in the :~l)sonce i l l  Atkillson's nnrrat,ive of any new data relating to Chinose 
Qjnngnrix, this work cannot bo conaiclorctl ng an acqnisit,ion to ~ricnce,  nntil 
tho a~lttior nr1ducc.s more d14initc infornmation and atrongc~. proofs, in rnrrobor* 
$ion of his accounts which involuntarily i~~qp i re  c c r t a i ~ ~  mintrtrnt. 



of Chinese and other Asiatic travellers, coininencing froill the Buddhist 
Missiollarie~ Fa-Hyan anti Huyan-Tsan of thc 4th and 7th centuries, 
to the brief itilleraries of the Selnipalatinsk Tai-tar traders of tllc 
present century. Nunlerous questions, replete with interest to the 

science of geography, could only be possibly solved by actual investi- 
gation on the spot. The configuration of the country, the direction 

of the upheaval of the mountain chain, its mean height, the altitude 
of its inountain passes, the height of the snow-line, the distribution 
of animal and vegetable organisms, the existence of Alpine glaciers or 
of volcanic action,-points a11 requiring either investigation, or 
confirination. So far back as 1851 and 1552, during my stay at  Berlin, 
I acqllainted Huinboldt and Ritter of my intention of proceeding into 
the interior of Asia as far as the Tian-Shan range. They both 
encouraged me in my difficult enterprise, but did not conceal their 
doubts as to the possibility of penetrating so far into the in t~r io r  of 
the Asiatic Continent. The result of my deliberations with these 
leaders of science, strengthened me in my deterinination of attempting 
to reach the eternal snow-line of the Tian-Shan at all hazards. Huill- 
boldt attached so much iinportance to the investigation, even a cursory 
one, of this range, that I could not loolr at  the ~undertalring hut in the 
light of a holy mission, lnarlred out for me by the Nestor of Europeaiz 
savans. 

By the end of the sulntner of 185G under the anspices, and ~ v i t h  
t l ~ c  co-operation of the Russian Geographical Society, I was already in 

Verno6. Uniortunntely, however, I arrived two months after the visit 
of a Russian detachment to lnlre Issyk-Icul. 

With a small escort of t~vclvc cossacks, I succeeded, on the $, 
September, in reaching the eastcrn extremity of the Ialre, anrl l ~ a d  an 
opportunity of surveying from point Kulr6-Kul-nsun, the imposing 
rnnge of the Tian-Shnn, from the Djirgalnu to the opl~otiite extremity 

of the lake. To visit the chain itself mas that moment impossible. 
My escort being so ~innll, I was obligecl to proceed very carefully, and 
passctl the night among inaccessible tlefilcs, anticipating every moment 
to he attnckcti by hostilc band8 of ~~m.a-I<irghizcs. 

Retnnling to Verno6, and procnring n 1a1'gcr escort (40 cossaclrs) I 
~~nceet lcd throng11 thc wild Biinm defile, at the upper conrse of tllc 
C~II?, nnd emwgc~tl on the basc of tlic Celestial range, ncar the Western 
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extrenlity of the lslte Issyk-Knl. Here I came upon numerous 
encampments of the hostile Sary-Bngysh tribe, who shortly before 
my arrival, hacl had a fierce engagement with a Russian detachment ; 
which had been sent out from Vernoi?, to punish these mountaineers, 
for acts of violence and plunder. Notwithstanding that, I met with 
a hospitable reception from the Sary-Bagyshes who were coinme- 
morating the death of many of their kinsmen who had fallen in the 
recent conflict, I was not able t o  penetrate beyond the first esposed 
rocky spurs of the Celestial range, nor to visit its wild defiles, being 
apprehensive of treachery from the revengeful mountaineers, who had 
lately been so severely punished by the Russians. 

However, in the spring of 1857, thanks to the escort kindly fnr- 
nished me by Governor-General Hasford, who displayed great zeal and 
energy in furthering the organisntion and exploration of the newly 
acquired region, I was enabled to reslise all my planfi. The deadly 
strife between the two Kara-Icirghiz tribes was then at it8 height, 
and the valleys of the Tian-Shan seemed quite inaccessible. A 
happy combination of circumstances, however, removed this apparently 
insnrnlollntable obstacle to my journey. 

A rnmour, that had ~pread  with extraordinary rapidity, through 
almost the whole of the Mustag (the Turlr name for the western 
portion of the Tinn-Shan) of the approach of a strong Russian detach- 
ment, armed with terrible instruments of destruction,* for the purpoRe 
of aesisting the Manap Buramhai, produced a snrl(1en panic among 
tho Ssry-Bngysh tribc, inrlncing them to  relinqnish, not only the 
camping grounds they had seized from the Bogus, hilt, even their own 
native pasturag~s, from the npper conrae of tho Djirgalan, along the 
whole border of Iwyk-Knl, for an extent of more than 200 verda 

and to migrate to the lipper course of tho Sgr-Ilaria (M~rym). Tho 
Bogu tribe who had been prcvionsly attaclre11 by the Ragyshes in tho 
spring of 1857, and driven into Chinese limitu, expect~rl their complete 
destl-uction ; the midden flight of their enemies tliap~lled their feam 
and enabled them to  re-occupy their former camping grounds, and 

* The exaggerated accounts reflpoctina the ~trengt~h of my escort were owing 
to my having ~~oa l l y  rcochpd R~lr~rnhai~auls  accompuni~d hy 800 hor~rmen; 
hilt these cnn~isted of n body ot' Kitsgl~izes of the Ot.oat Ho~,rlo tlndor the Bult,en 
Tcs~ek wllo h ~ r l  volunt,nrilg joined Iny detachment. My own pol-eonal eecort 
con31stetl of or~ly 26 C O R S R C ~ S .  
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even to reap the llnrvcfit that had been left standing in tile fields by 

tile Say-Bagyshes. Attributing this favoural~le turn in their affairs 
to my approach, they rendered me every assistance for nlY journey. 
With such material assistance, I was able in Jllly of 1857 to w i ld  
round Issyk-Kul from the south side and to reach the sumnlit of 

the imposing and terrible Pahkii-Davan mountain pass ; I also 
succeeded in gaining the sources of the Narym, which forms the  
system of the Syr-Daria or Jaxartes. Shortly after, I penetrated in a 

lnore easterly meridi:tn, nlllcll farther into the heart of the Celestial 
range, and ascended one of the most elevated mountain groups of 
Inner Asia, that of the Tengri-Tag, which is crowned w ~ t h  a circle 
of alpine glaciers, and covered with a dazzling mantle of eternal 
snows. I n  the glaciers of the Tengri-Tag I ~iivcovered the source 
of the Sary-Djaza, which belongs to  the system of the Tarym- 
go1 or Ergch the most remote of the considerable rivers of the Asiatic 
Continent. 

On my return to St. Petersburg in 1858, the Imperial Russian Geogra- 
phical Society, taking into consideration the great scarcity of astronoilli- 
cal points in the region I visited, organised at  my recoinmendation, and 
with the co-operation of the Military Topographical Ilepijt, a new ex- 
pedition, under Captain Golubef, for the purpose of c le ter~ninin~ astro- 

nomical points in Russian Djnngaria, and on the Lake Issyk-Kul. B y  
last ncconnts, Golubef had ascertained the position of three points in the 
valley of Issyk-ICul lake (on the Tekes river, and at  the eastel-n and 

western extremities of the lake rc~pectivel~),  but he had not succeeded 
in penetrating into the interior of the Tian-Shan, owing to adverse 
circnmstances, as the southern shore of the lake of I s~yk -Ku l  was 
at that time occnpietl by the hostile Sary-Bagysh tribe ; under sllch 

a utate of things it \vonld of course have been extrelllely rafih to  
advance into the mountains, leaving ho~t i le  tribes in his rear. 

A11 the journeys nnd rescarchcs, since the year 1834, e n ~ l m e r ~ t , ~ d  
ahove, have consitleraljly atlvmiceti our lmowlodge of the portion of 
Asia whicll wc are now contsiclering, and have removed i t  from the 
rcgion of hypothetical speculation, to a cc r t~ in  basis of scientific 
investigation. On this acconnt, therefore, the 2nd volume of tho 
Rll~ainn version of Ritter's Asia o n ~ h t  to be accompaTlied by copions 

well entablihhed nddcntla. IJi~iortunatcl~ all the material6 that 
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might be used for sucl~ an amplification are as yet but little digested. 

The travels of Fkiclorof, Kal-din, Schrenk, my own, the observations 
of Golubef, the data collected and elaborated by Fakharof, have not 
yet appeared in print, and only short notices of them have been 
presented. I am consequently necessarily obliged to  withhold the 
supplementary matter to the 2nd volume, at all events until the 
publication of my travels which is now delayed by all my time and 
attention being engaged on questions of pressing and vital importance 
t o  Rusbia. 

With regard to the 3rd volume of the Russian edition of Ritter's 
Asia, containing a description of the Russian Altai, the not nnim- 
portant materials relating to these mountains, which were collected 
by me on my journey, have been partly cligested since my return, and 
I am therefore in a position to proceed at once with the publication 
of this volume with its s~ipylementary portion. I think it necessary 
to  allude briefly in this place to some of the general results of my 
visits to the Celestial mountains. They embrace three questions of 
the utmost importance to the geography of Asia, namely the height 
of the snow-line in the Celestial range, the existence of alpine glaciers, 
and the existence of volcanic phenomena in this region. 

On the first of these points I consider it incun~bent on myself to 
clwell at length in reply to the doubts expressed by Igumboldt as to 
the correctness of the elevation of the snow-line in the Celestial range, 

as determined by me. The height I fixed i t  at, namely 11,000 to 
11,500 fcet, was ascertained by Humboldt from a letter I wrote to  

Ritter, which attracted his particular notice. This letter was pub- 
lishecl in the " Zeitschrift fiir Erdlrunde" with Aolnc explanatory 

remarks hy Humboldt. The method I acloptecl for ascertaining the 
height of the snow-line was not known to Humboltit, who grounded 
his supposition of an over-estimntion of the elevation of the snow-line 
on certain theoretical and analogical conaiderations. 

Inaccmacies in the determination of the height of the snow- 
line may arise from two source8 first from what is taken t o  he tho 
snow-line, and fiecondly from an imperfect method of nlea8uriug 

heigllta. 
I n  the first i n ~ t a n ~ e  the ohscrver may bc cleceived citller by taking 

dissolvnblc for etcrrlnl snows, or 1)y fixing thcir lirnit of llcigl~t in 



sheltered ravines or defiles which are hardly reached by the rays of 
the sun. Had I fallen into tliese errors in my determination the 

results-would have been to lower instead of to raise the height of the 
snow-line, as compared to its true limits. But  these sources of error 

were fully anticipated and'averted ; my observations were made a t  

points where regular layers of eternal snonT occui-red, and moreover on 
mountain-ridges and not in hollow depressions, in sollle of which 

I really did find eternal sno~vs in some cases several llundred feet 
below the limit of 11,000. 

Wi'th regard to the other point, I must observe that the method of 
determining heights by the temperature of boiling water, is certaiilly 

one which is faE from being perfect ; and leads only to approximate 
results ; but the inaccuracy of these results becomes more inappreci- 
able, the greater the height which is being measured. For inconsi- 
derable elevations this method of measurement cannot be adopted. I 
may, however, observe that the other method, namely that of coinmer- 
cia1 determination, can scarcely he expected to give more accurate re- 
sults when the condition~ are unfctvourable, as for instance on a journey 
through an extrelnely wilt1 and dangerous region, where the traveller 

is obliged to form his own track, and stands every mo~nent in danger 
of an attack ; under such circumstances all ~imultaneous observations 
of the barometer, at the base and summit of mountains, or a series of 

ohscrvntions at any one point, are quite out of the question. Experi- 
cilce hay also ~ h c w n  mc the complete i~npossibility of keeping the 

ba~oinetcrs (I 11ad two with me) from breaking, in  a cotultry so 
nlountninoiis as that I traversed, where, on each expedition, the peck 

horsca ant1 canlels stnmblcd repeatedly, and were occasionally dashed 

to gicces by falling over precipices. Hence travellers (Humboldt 
amongst the rest on his famous journey in the Andes and the 

Corclilleras) havc invariably had rccoilrse to the nlet,liod of dctcrilli~ling 

hcights hy tlic tc~npcrature of boiling water. The resulbs obtained in 
t l i i ~  nictnner arc rcgnrded by science nlcrely as approximations, until 
they arc super~ccled by more ncci~rate data, obtained when the region 

is more acccssil~le to scientific cxploration. 
Although incomplcte, these 1-csult4 are ncvcrthcless of untlonbtcd 

vnlnc to ~cicncr, UN tlic inagnitntle of 17robnl)le errors cvcn undcr such 
an i~ripcrfcct nlctl~otl, cixnnot csccc(1 ccrtitin limits. 
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Bnt IInmbolclt could not have taken exception to  the method used 
in iuenuuriug the height of the snow-line, in the Tian-Shm, because 
he at that time did not know what means were used for this purpose, 
and also because he himself adopted the same method on his journey 
in the New World, which was so prolific of scientific results. Hum- 
boldt's doubts respecting the probability of the height of the Tian- 
Shan snow-line (as fixed by me), being consiclerable, were based on 
considerations of comparative geography, and their so~zndness or other- 
wise may be easily tested, for they were fonncled on a comparison 
of their height of snow-line, 11,000 to 11,500 feet, with its well 
ascertained limits in nearly the same meridian (in the Altai, 6,600 
fect) or in thc salllc parallel, (the Yyl*ennees, 8,400 feet and the 
Caucasus, 10,170 feet). 

I n  extl~nining the observatir>ns made by any traveller respecting 
tlie elevatior~s of tlie snow-line, the most accurate scientific criticism 
mu3t test their correctness, by the followillg theoretical investigad 
tions. 

The height of the snow-line in a given range, must be calculated 
theoretically on the basis of a comparison with other ranges, on the 
same meridian, an11 the same pal-allel; the obtained results should 
then be compared with the figure8 a l~ ived  at by actual obuervntion, 
ancl it must then be carefully considered whether the discrepancy that 
may occur can be a t  all attributed to considerations of climate, and 
local peculiarities. 

Humbol~lt, in his clas~icnl work " Asie Centrnle,"  upp plies us with 
the rerlliisite figures for arriving at a definite conclnsion. 

I n  the same mericlirm with tlle Celestial mountains we find that the 
height of the snow-line is a6 follows, 

I n  the Altni (Tigcrski Belki) 
Lat.  52" North, .............................. 6,600 feet. 

On the Northern dope of the I-1inlal:tyan range, 
Lat. 22" Nl~rth ,..... ........................... 15,600 feet. 

The Clclc~ltinl monntnins cxtcntl at thn part vixited by me, h ~ t w e ~ n  
Lat. 41" and 42'  North which i q  cons~qiicntly mid-wnv hetwe~n the 
Altai and 1li1ri~l:tynr~. Taking thc. illcan of the fig111.pq givcn above 
~ v c  shall gent 11 ; I O U  Ecct lor thc hc~igl~t of t l l ~  snow-linc. OF the (jcl~sti~l 
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range. In the same zone, parallel with the Celestial nlountains the 

height of the snow-line is as follows : 
... I n  the Pyrennees ; (between Lat. 4 2 g  and 43O North), 8,400 ft. 

On mounts Elburuz and Kazbelr in  the Caucasus (43' N. 
.............................................................. ~ ~ t . )  10,170 ft. 

........................... On mount Ararat (Lat. 39' North), 13,300 ft. 

...... I n  the Roclsy moiultains of N. America (Lat. 43' N.) 11,700 ft. 

Humboldt, in his observations on my letter to Ritter, refers exclusively 
to the Pyrennees and to the Elburuz mountains. With regard to  the 

first they cannot be taken at all into account in deterlllinirig the height 
of the silow-line in the Celestial range, as they are situated in a llloist 
sea atmosphere, where the snow-line must be considerably lo~ver than 
in the coiltiilental climate of the interior of Asia. The Cauca:+ns, 

however, supplies a better point of comparison, if treated with proper 
discrimination. The height of the snow-line of the I<azbek allti 

Nlburue occurs at 10,170 feet, under a latitude of more than 180 to  
the northward that that of the Tian-Shan, and with a climate consi- 
derably inore humid. On mount Ararat, where the surrouncliiig 
atmosphere is drier, and the latitnde 2;' more to  the south, we find 
that the hcight of the snow-line is 13,300 feet above the level of the  

sea. If a range of lllollntains existed between the Elburuz and mount 
Ararat, uilrlcr cliinntic conclitions of an internlcdiate character as 

compared to those clinracterisi~~g mounts Ararat and Elburuz, H I I ~  

situated untler the san~e parallel as tile Celestial range, the height 
of the snow-line of thesc mountains would be dctermiliablc at 11,300 

fect. All these figures, conlputed theoretically by comparing tllc 
Ilcights of the snow-line on diffcrcnt parallels of the same mcriclian ~ v i t h  
tlir Celcstinl mountains, and on iliflcrent meridians of the same parallel, 
coincitle very nearly with lily detcri~linntions. The considerable 
elevation of the sno\v-linc of the Celestial i~lol~nt~ains is to be explained 

1)y t l ~ c  l)ccnliarity of tlicir geograldical position, ant1 tlle cllaracter 

of the snssountliug atino~q11lei.e. I t  is gencrally ad~nitteci as a fact 
th:~t a dry ati~losphcre has the effect of clcvatiilg the lille of etcrllal 

mow very consiclcral~ly. Thns for inst;~iice tllc snow-line 01, tile 
soilthcrli slope of thc IIim~lr7yn~ occurs tit  12,180 fect, wllile on the 

nortlrcm side it rines to  15,(i00 fcct. Tllis t~lnomaly is only to be 
ctcrounleil fnr hy thc soutliern rji~lc ol tlic ritllge bciilg exposed to  wiudg 

18 
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charged with the humid vapours of the Indian Ocean, which settle on 
the cold mountain slopes in the form of snow, while the winds on the 
l~oithern slopes of Thibet are completely free fro111 moisture. The 
estraordinary dryness of the atmosphere of the Celestial mountains, 
conipared to  the Altai and Caucasus, is strilungly exemplified by the 
following instances. I n  the neighbourhootl of Riddersk, in the Altai 
mountains, the dew falls so heavily that the horseman is completely 
drenched, when riding through the  high grass, while in the sombre 
forests of the North-Western Altai, called locally Taigi, the atmos- 
phere is still more humid, and rain, during some summers, falls inces- 
~nnt lp .  Now during the two years I spent in the Celestial mountains 
and Trans-Ili-Altah I positively saw no dew ; notwithstanding that 
the summer of 1857 was remarkably wet, and the Altai was rendered 
ir~lpassable from this cause, the fall of rain was very small. I n  addi- 
tion, the very vegetation of the Tian-Shan bears evidence to the 
dryness of the surrounding air. 

While the slopes of the Caucasus are clothed with dark and impene- 
tral~le forests, which proved so troublesome in the military operatione 
of the Russians, the wooded surfaces of the Tian-Shan are of limited 
extent, and rhoclodenclrons, which are so widely spread in the moist 
climates of the southern slope of the Himalayas and of the Caucasus, 
do not grow at all in the Celestial range. 

If to this extraor11inu.y dryness of the air in the Celestial mountains, 
be adcled the intense heating of the broad plateau by the scorching 
rays of the sun, accompanied by clondless skies anrl a rare atmosphere, 
n natural explanation will then be found for the height of the snow- 
line being at 11,000-11,500 feet. The few measurements of heights 
mnde by otllcr travellers in Djnngaria, and rnoreovcr by other methods, 
twve to confirm the accuracy of my figures. Fedorof determined 
tr i~onometricall , t / ,  that is by the most accurate procem, the altitude of 

t h ~  highest point in the Tnrbagatai a t  about 9,900 feet. The Ttarhagat~i 
rnnge extends unr l~r  J ~ n t .  4 i 0  N. ant1 is conseqliently nearer by lo of 

latitude to the Tigeretslri Belki, than to the Celestial range. Com- 
puting the elevation of thc snow-linc of the Tarbag-ntai theoreticslly, 
by a comparison of the heights in the rlltai and Tian-Shan, we ~hoald 
obtain a result of a1,ont 8,600 feet, while in reality the true elevation 
is cor~siderahly greater, ns tllrongllol~t the Tarbagatui 1.nng.e the exi~t ing 
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snows with the exception of two patches, are only spomdic, and the  
sllow-line is not below 9,500 feet. This case proves that the snow- 

line rises rapidly from the Altai to the Tarbngatai, owillg to tlle 
greater dryness of a continental atmosphere. Lastly, the barometrical 

observations of Schrenck, in the Djungarian Alataii, in Lat. 45' N.,fixed 
the limits of eternal snows at  10,700 feet. Calculating then the height 

of the snow-line in the Tian-Shan by a comparison of that of the  
northern slope of the Himalayan, and of the Tarbagatai ranges, we 
obtain 11,700 feet and 11,950 feet, if we take in  the Djungarian 
Alatah. 

I n  this manner all the facts of the case, not alone those supplied us 
by comparative geography and climatology, but likewise those derived 
from the exact observations of other travellers, tend to  confirm niy 
figures, and prove them to be rather understated than magnified; 
Humboldt's cloubts therefore as to the possibility of the snow-line of 
the Tian-Shan exceeding 11,000 feet elevation, are disposed of not only 
on theoretical considerations, but also by ocular demonstration. The 
interesting questions relating to the existence of fine alpine glaciers 
in the Tian-Shan, which is in intimate connection with that of the  
height of the snow-line, I solved ill complete accordance with the 

previously expressed opinions of Humboldt and Ritter. I set out 
without any foregone conclusions on this point, but having experienceti 
the remarkable dryness of the air in the Tian-Shan mouatains, anti 
having ascertained, on ascending the li'aiilrh Dnvan, that the height of 
the snow-line was higher than 11,000 fect, involuntary doubts entered 
my m i d  as to the possibility of the existence of real glaciers in the 
Tian-Slian. Thcse doubts were, however, soon dispelled. A t  the 

source8 of the river system of the Sary-Djaza, I came across five 
magnificent alpinc glacicrs and a (' Mer de glace" exceeding iu size tllat 
of Chamounix. Notwithutanding some of the peculiarities of tile 
Tian-Shan glaciers, owing principally to their prevalellce a t  not nlore 

than about 2,500 feet below the limit of the snow-line, wllile in 
Switzerlanti they descend a8 low as 5,000 fect, their existence ill the 
forin anticipated by Ritter and Humboldt, on the strength or ClliIlese 
accounts, was fully confirmed. 

I t  now renlflillc(~ for me to prove, by actual ob~ervation on the spot, 
the existence or otherwise of volcanic phenomena in DjungRria, slid 
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in the Celestial moni~tains, to which Hnmbolclt in his works so often 
allntles. I started on my journey firmly persuaded that I should find 
the conjectured volcanoes, or a t  all events some volcanic forms, and I 
songht diligently (as Schrenclr did on lake Ala-lrul) to establish the 
correctness of Humboldt's surnlises, with respect to the existence of 
volcanic phenomena in Central Asia, by which confirmation I knew a 
traveller would gain greater credit than by an incomplete refutation 
of the hypothesis. I was even aware that I-Iumboldt was rather 
displeased with the researches of Schrenlr who clearly showed that the 
island of Aral-Tiibe on lake Ala-kul was not of volcanic origin. 
The opinions entertained by Humboldt on the subject of the existence 
of volcanoes in Djungaria were favouiite ones with him, and I regret 
that I waa not ablp, to confirm his cherished theory. Kullok peak, 
another of Humboldt's mistnlren volcanoes, was found to  have-no 
vnlcanic origin whatever. The hot springs, and the non-congelation 
of the waters of lake Issyk-Knl, were not accompanied by any 
volcnnic forms in the Tian-Shan, and furthermore all the native 
accounts of phenomena which from their descriptions might be supposed 
to be volcanic, proved unfounded, and were a t  once diaposed of on my 
examination of the localities where they were declared to  occur. The 
r~si i l t  therelore of my researches on this point was that I became 
convinced of the complete absence of volcnnoes, distinct volcanic 
phenomena, or even volcanic forms thronghont the Celestial monntains. 
I t  is trne that there exi~tecl in Djnngaria at one period Home 
" Snlfnters" or ~mnking  cavities from which there was a discharge: and 
deposit of ~nlphlir, and that some of these fis~nrca, out of which the 
C h i ~ i ~ s e  ol~tnin sulphur, emit smoke even s t  thc present clay. n u t  a 

careful insprchtion of one of the extinguiyhed pits satisfied me, that at 

all events ilk that case, there was 110 volrnnic affinity. 
I n  the neighhonrhonrl nf the  pit^ which I discovcrcd in the Kdif 

mountaina, and in the Ili valley, 1 conlil trace no volcanic  form^, hilt 
irolistone n~ciirred, nnd o1v~i-l i t 9  Formation, as fnr RR 'I co111(1 jndge, to 
the pyrites that were widrly spread in the vicinity ; there was at the 
Rame time a clischarg~ of ~ ~ i l p h l ~ r  emitted in the form of vapollr ollt of 
nameroua fissures ant1 w11ic.h left a drposit on the sides. It i n  to he 
taken into consideration that I fount1 rt coal formation largely develope(1 
thmnghont the Ili basin, and that coal ie obtained by thc Chinese in 
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the neighbourllood of Kuldja, in large quantities, from very deep 
seams. The whole process of the fornlation of sulphur can then in m y  

opinion be reasonably explained by the combustion of some coal seams 

in this basin, which would a t  once set a t  rest the question of supposed 
volcanic agency. 

'I cannot positively affirm that the origin of the other smoking pits 
of Djungsria, and particnlarly Humboldt's fanlolls " Solfater" of 
Uruinchi, is susceptible of the same explanation, although the analogy 
between all the Djungarian " Solfaters" would appear to be confirmed, 

native accounts excepted, by the circuinstance that  the Chinese, who 

are very expert in rccognising such sulphur formations, procure sulphur 

from the " Solfaters" of I b t h  which I visited. 
With still less certainty can I deny the existence of volcanic pheno- 

mena or volcanic forms farther eastwards in the Celestial mountains. 
Hiimboldt in his observations on the letter I addressed to  Ritter, 
which was published in the " Zeitschrift fiir Erdlruncle" says that the 
Sangai, rising in the centre of the Ando-Cordilleras range, the most 
active of all the volcanoes in the world, forms around itself ail island 
of trachyte, not more than two geographical lililes in diameter. From 
this I must of course conclude that the observatioil of a single portion 
of the Tian-Shan visited by me cannot serve as a positive evidence of 
the absence of volcanoes and volcanic forms in other parts of this 
mountain ~ystcm. My concl~lsions on this question generally have 
already been made pnblic, in the letter here referred to, but I must 
likewise observe in addition, that all Asiatic accounts of phenomena, 

wl~icll might bc volcanic in appearance, should be treated by men of 
~ciencc with grent circnmspection, ns many of these accounts have 

nlready proved fnllacious. I would licre also remark that the impres- 

sion protliiced on inc personally by Djiingaria and the Tian-Shan 
h?nvcs grent cloubts in nly mirid a3 to the existence of volcanoes in t h i ~  
1 ~ - t  of Asia, a i d  as I am the only traveller who lins risitcci the 
Tinn-Shan, I cnnnot accept the belicf in their cxistcnce, as an axiom 
rcqi~iring no proof or confirnlation. 

My conclusion on t h i ~  point, though negative, is one of the most 
important results of my joiirncy. 

Tf, in s~pir ing after the truth, I hnvc been comprllecl to express 
ol)i~~ions on two points of such vast inil~ortance to the gcopaphy of 
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Asia, which differ completely from those entei-tained by Humboldt ; 
whose faith in the existence of volcanoes in  the Celestial mountains 
was as firm as that of Columbus in the existence of the New World, it 
does not necessarily follow that I cast a shade (in itself impossible) on 
the spirit of the great scientific genius of tlie age. Science is the 
eternal aqpiration of the whole human race towards truth, and truth 
can only be grasped at out of a multitude of errors and misconceptions. 
No one moreover is more liable to fall into such errors than the 
pioneers of thought, who marshal their fellow creatures to the great 
g o d  of truth, and call into existence words of new thoughts and 
conceptions. 

These giant minds are followed by a train of disciples, for whom 
the path of investigation, and the final solution of great scientific 
problems, is reiideretl comparatively easy. Thus there are the men of 
genius in science, or the ~rlaster miiicls, who conceive great thoughts, 
and the workmen who follow up such of these thoughts as are eus- 
ceptible of elaboration. Each has his separate functions, but on the 
moat humble labollrer in the field of science devolves the sacred duty 
of pointing out and rectifying any error into which the eminent manter 
may have fallen. And in such a case, the obscure advocate of truth 
should not be crushed by all the height and authority of genius, science 
being a problem open to solution to all humanity, and recogniaing 
no individuality or oligarchical superiority. The science of geography 
has lately been deprived of two of its most brilliant leaders-Humboldt 
and Ritter. To follow in their footsteps, to extend the circle of their 
researches, to strive after that eternal truth which thcy eagerly sought 
during their mortal careers, to correct the few errors which are inter- 
~persed through the wide field of their enquiries, these are the duties 
of every votary of science, even of the most humble gmde, and will 
Rervo M the b e ~ t  testimony of admiration and respect to our great 
masters. May the present effort be taken as uuch an expression, and 
an one of the many proofs, that dying, Hunlboldt and Ritter Lave 
bequeathed to humanity a living record of their great genius. 




