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Co~tteuts.-I. Geograpl~icctl co~$~iguratio~zs. 1. Platcaux. 2. Pnsscv 
3. Pealrs. 

11. Hydrogrnplly. 1. Lakes. 2. Springs. 
111. Physical pl~cllome~zcc. 1. Snow-fall. 2. Snow-line. 

3. Glaciers. 
IV.  T l ~ c  vnrictics of l~abitatiow. 1 Towns ant1 villages. 

2. Pasture grouuds. 
V .  Extrentc hcighls visiterl by warm. 1. Rilountnin-nscciits. 

2. Balloon-ascents. 3. Effect of height. 
m 

T I .  L i ~ ~ ~ i i s  of vcgctntio~s tuzd nitilnnl life. 
Ro)aa~.lcs.-1. Drawings of 111:~ny of the objects (l~latcaus, l,caks, 

towns, &c.) ~lle~ltionccl in this Tableau, as well as panoraniic pro- 
files and niaps, are contained in tllc Atlas to thc " Rcsults of a 
sciclltific nlissioil to Intlin and High Asia," by Heniinnn, Ailol- 
l'lic, ant1 Robcrt de Schlagintwcit. 

2. Tile hcights, give11 in E~iglisll feet, are nbsolntc, rclcrri~ig 
to mean sca-lcvcl. 

I ' ~ . ~ o ~ s c ~ ~ ~ i ~ ~ l i o ~ ~ . - V o ~ ~ ~ c l s  and dipllthongs sound as in Italian aatl Gcr- 
11la11 : ii = 11 in " but ;" A = an in Llle Fr.c~icll " gant ;" ii = ii 
in Gcrn1an.-- Consonants as i11 Englirli. Tlie sign ' marlrs tile 
sy1l:~blc to be acccntnntecl. 

Thc nlntcrinls, nljon ~vliich tliis cornpn~.ntitrc tahlcan is bnsctl, a1.c : 

For Ili!jh Asia, viz.-Thc IIinilil:~ya, IVcstern Tibct, tlic T<a~-alcoril~~~ 
ant1 I<iinliin, our own trnvels ant1 obscrvation~, co~nbinccl with the 
vnlna1,lc data oE t,lic Grcnt Trigonomet~:ical Sorvcy of Inclia, and 

with tliosc of our prctlcccssors. 
For tllc A~~~?cR.--TIIc cclcbratetl " Voyngcs nuf r6gions bqni~~octialcs," 

by Alcsantlcr dc IIumboltIt, wliich possc~s to this tlay thc high- 
cst vnlllc nntl importance ; in his rcccnt puhlicntions,* t l ~ c  ncwcst 
contri1,ution~ of ficicncc llavc bccn ntltlcd wit11 a niastcr's hnncl. 
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Bar tlie -f ll~s.--Tl~r two volumes l L  Untersnchungen iiber die physi- 
calisclie Geographic und die Geologie der Alpen," published by 
my brothers Aclolphe ancl EIerm,a.nn. 

I. G E ~ U R A P H I C ~ ~ L  CONFI~URATIONS. 

1 .  Plciteaz~x. 
Plateans, in consequence of thcir being more o r  less intersected by 

deep ~ 1 1 ~ 1  bronc1 valleys, or from being covered with riclges, are so 
variable in their form, that  the use of the  name, in  many instances, 
appears to be somewhat arbitrary. I prefer not t o  extend the meaning 

of the ilanie too far, and in  so doing diverge from the practice of 
earlier travellers, who commonly applied the tern1 to every inountain- 

ous region of great general elevations-as the natives of the  Himllaya 
have a tendcncy to clo-ii~espective 01 i ts  form. 

0 

I n  the IZin~cilrcycc, ~vhich is coniposed in almost every direction of 
lofty and irregular riclges, an11 intersectecl by numerous valleys of 
i~~consitlernl~le witlth, no plateau of any extent has been cliscovered as 
yet, nor is i t  at  all probal~le that one exists. 

TlTe,s!crn Tibet mas for a long time snpposed to be little else than a 
c o ~ ~ n t i y  of platennx-nn erroneons impression emanating from the first 
observers, thollgl~ IIuin1,oltlt hat1 early poiiitecl out the error of this 
belief,* as well as later travellers (the Strt~cheys, Cnnningham, and 
Thomson). Plntcaus certair~ly 110 occur in Tibct ; thcy arc, however, 
much I ~ R S  nllmerolls an11 cou~i t l e rd~ly  smaller than I had been let1 to 
expect. 111 Bilt i ,  the plateau DeosAi is 14,200 ft. high. 

Between the Xnrctlc~~1~7in~ mid Kiinli in,  espccinlly near the western 
crest of tllc lorr~~cr ,  several well-clcfinctl platcaux of csti.aortli~lnry 11cig11t 

occur. Sunle of tile 11 i~hcs t  are callcrl : DApsnng (17,500 ft.), Bill111 

(16,883 It.), Alu ie  Chin (16,620 ft.), ancl VohAh (16,419 ft ) I n  
snnilller, no snow covcrn tllcst? l)latt!a11x, but also no vcgct:~tion : i n  the 
f.lr tlistrr~~cc t l~cre  are sonie isolntetl, lofty, snowy pc:lks, bcsitlcs wllic-11 
the eye tlisccrns nothing but bnrren roclra, ant1 extensive sterile plains, 
811 well wnterecl by strenma, to which the glaciers co~c r ing  the flarllrs 

of the peaks nffortl nn ample anrl lasting ~npp ly .  If nntcr was wnnt- 
ing to thew plntennx, thry mould be a complete descrt, as unin1~:~lit:i- 
ble to man ns to nlry animal. 

* Al~viclllen der Nntnl.. Vol. I., 11, 104. 
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I n  the  An,des are to be found, if not the highest, at least the most 

extensive plntemlx of our globe, wliicli generally lie alollg the rcl'y 

riclge of the  mountaills, all11 on which large tolvns are sitnatecl, ns 
Celro cle Pasco (14,008 f t  ), Potosi (13,GGS it.),  and Cnzco (11,3XO 
ft.).  There is also a Inrge platea~l surrount l in~ tlie elevate11 lake 

Titicacn (12,543 ft.). 

111 the A l p s ,  plateaux occur oidy a t  their base ; thc  Swiss platcall 
having a inean lieigllt of 1,460 ft., the Suevo-Bnvai-iau plateau of 
1,420 ft. 

2. Passes. 

The mean of a sufficicilt llurllber of such passes, which lead ovcr the  
prilzcipal crests, is particularly to be talcen into coilsideration, it bcing 
approximativcly p~.oportional, or, to  express i t  more clearly, equal to 
the general ~ n e a a  height of these p s t s .  Tllc passcs situate in  the  

1ater:~l ramifications of tlle principal crests-though they arc numerous 

-cannot be inclutlecl in thcse general nleans, bcing gcogmpliically 
of subordinate importance. 

The llleail height of passes in the three principal mountain-chains 
of IIiyh Asia is as follo~vs : 

A. Pol. tlie Hinln'laya (incan of 1 9  passes,).. .. . . 17,800 ft. 
Proin Silrkim to I-Cishtvar : Bliutiin ancl I<asl~mir being exclut-letJ : 

the for~ner for want of materials, and I-Caslimir on accounlt of the 
IIilnalnyn there losing thc cllnractcr of one well-dcfinecl aucl predolui- 
11n11 t cli:~i11. 

B. For the I~nralrorlioz (mean of 3 passes,) .. .18,700 ft. 
Prom long E. Cr. 7G0 to SHF, tlic heiglits in the castern contiuu- 

ntion being q ~ i i t c  unlinomn. 
C. Ebr the Rii~~liin (mcml of 2 pnsscs,) ......... 17,000 ft. 

A s  thc  two pnsscs nrc sitnatcd in p:u.ts not tliffcl-ing in any par tic^^- 
1:lr f1.0111 the gcncral mean of this cl iJn,  t l ~ c y  may bc looketl upon as 
rcl~~~cscntntivcs of tlic other. 

Pro111 these n11nil)cl.s i t  appears, tllnt t l ~ c  I<nrnlrorilm llns by far the 
gl.cntcst mean Ilright of ],awes ; hut tlic onc pass 1vhic11 uTc muht still 
consitlcr tllc Iiigltcst, is sitllatcti in the IIimiilayn. This is tlie ]h i  

Cri1~ ii, 2)nsa (20,459 ft.) 1e:~tling from Giirl~vhl to  G nir i  I-CI~Grsurn, 
which illy hrothcr Adolphc an(1 1 ~ n y ~ c l f  c1.ossec1 ns thc  first, nncl :IS 

yet :IS t l~t l  only El~roprnlis, Aug. 22, 1855, 1 ' 1 1 ~  1x1s~ I I C X ~  in l~ciglit 





thesc 216 l,caks, 17 cxceecl tllc hc ig l~ t  of 25,000 ft., 40  tllc 11ci~lrt of 

23,000 ft., ant1 1 2 0  the l icigl~t  of 20,000 ft. 
I n  thc  Xnval~orzi~,~,  pca1;s liavc lntcly bccn discoveretl, 1~1iich arc 

scarccly inferior in  height to t l ~ c  lolticxt in t l ~ c  I-Iinlrilaya, tliongll 
only i ts  ~vcstern part has as yct becn esl~lorcd.  Wit11 rcgartl to  t l ~ c  

heights of its castern continuation, there is not enough known t o  
allonr cvcn of an  estimate bcing nintle. 

Tlie liigllest pcaks of the Rarnlrorlim are the DBpsang (ICo of thc 
G .  T. 8. 28,278 ft.), the Dih~nar  (26,629 ft.), and the n/Ias11cribrfinl 
(25,625 it.) 

Wi th  rcfercnce to tlrc KiiiJiin, IVC can only mention the peaks tha t  
IVC saw and measured bct~vccn the  Yu~.ungl;Bsll pass ant1 thc  ~ rcs tc rn  
terrnin:ttion of tliis ch ;~ in  ; our itlc'a allollt t l ~ c  gcncrnl 11~iglrt is t l ~ c  
niorc lirnitctl, as wc have not cven jtinci~ii~~y ~.cl,o~.ts of former travcl- 

lcrs to  assist us. Nonc of tllc penlts sccn t1icl.e by o u r s c l ~ ~ s  csccctls 
22,000 ft. 

I n  the Ancles, important alterations have vc~.y recently bccn niatlc 
with reference to the  s~icccssion of thc  pcalrs, ~vhen armngctl ncco~*tlii,g 
to  height, and, even now, thc  same amonnt of accuracy c n ~ l ~ l o t  bo 
ascribcd to  t l ~ e  llypsonlctrical tlcternlin:~tion of its p~-incipnl 1)cnlrs ns 
to  thc trigonomctric:~l opcmtions in tlic ITin1.;11ayn. Tllc h igl~cs t  pcnk 
in tlle Antlcs is thc Aconcaglla (2:$,004 ft.) in Chili (T'issis gircs 
o111y 22,451 ft . ) :  ancl there il1.c as inmly aH ii1.c 1,c:lks 11igl1cl- t l ~ n n  
t l ~ c  Clli~nbarozn (21,422 ft.). I n  II igh Asin, f o ~  tj-fivc l)calrs n1.c 
lrno~~rn,  ~\yliicll csccctl in lleigl~t tllc t1oniin:itiii~ 1)enk of tlic Antlcs, 
t lrc ilconcngnn. 

111 thc A/])R, ?1Iont 1~1:llic (15,784 it.) :ultl Monte Rosa (15,223 f l . )  

arc nrcll knonrn to 1)c tllc higl~cst  pcalrs. Other I~igli l~caks  m.cl ; 

l ':i~clil~orn, or Lngorl~orn (14:!)54 i t . ) ,  FVc~isslio1.11 (14,813 ft.), lllontt 
Clcrvin ( I 4 , i S i  I't.), :11111 D ~ n t  IJlanc11~ (14,305 it.). 

T I .  J I~nnoan~i11r r~ .  

1 .  Lctkcs. 
111 thc ITi,lltilrr!ln, t1ir1.t~ n1.c 1,ut vci-y fcw:l;lltes. That of Nirinithl 

(G,520 i t . ) ,  in l<:i~t~fio~i, t11tl 1-1'11li~r lalii! (5,12G it.), n11~1 t1i0 Cl1il15r 
1:rkc. 11c;rr Sr.i~l:ip~r i l l  T<i~sl~~llir., ~ I I ~ I ~ C C  to c ~ I i : ~ ~ i s t  tllc c a t t > g ~ ~ . j  ol' t l~osc 
~los t~~~vi i tq  I I I ( ~ I I ~  ion, 
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Glncicr 1alrcs.--Accumnlatioi~s of water forinecl by one glacier ob- 
structing thc  outlet oE a highcr one-are of nluch more frequent occm- 
rence. At times, tlie wall of ice breaks anray before the  pressure of 
t,lie s\vollcn waters, when tlie lowcr lands become ~ndclenly inunclated, 
and tlie torrent rushes on with uninterrul>ted violence for miles, exer- 
cising a marked influen.ce even down t o  tlie lower parts of the  river. 
Similar inundations, some of thein of a most destructive character, 

liavc several times occnri-ed. Two of the  most elevated glacier-litllres 
are thc  Dest&l (17,715 ft .) ,  in Ggrhuhl, and the  BAmtso, or YiinAlu 
(15,570 ft.) in Lnhol. 

IT'cste~~a Tibet cult1 T?n-liistci)a possess many lakes, all of which are 

sitnnted in great heights ; they are, however, graclnally clrying up, as 

bccomcs apparent by the  1ullmist;tkeable marks of larger surfaces re- 
1n:lining from fornler times. Tlicy coiitai~l a greater quantity of salt 
tlian lakes in gcneral, and most of them to  an nnlount which renders 
t,l~cnl more or less brackish. 

Tlic following arc the nnines and thc  hcights of the principal :- 

Thc foot of thc A1~7.s is aclorned with a great nlany lakes, all in low 

Lnl~es of Weste9.n Tihet ancl l1tc9.lcisttin. 

elcvntions of froin 600 to 1,600 It. 

AksAc Chin, . . . .  16,620 
'I'so (iyngiir, ... ...  15,693 
'l'so Kar, o r  Khituri Talin, 15,684 
Milre Tso, ... ... 15,r117 
Ki6k-Kii)l, . . . . . . .  15,460 
Mnnsariur, or Tso Kipan,  15,250 
Rakus Tal, or TYO Lfinag, 15,250 
Tsomoriri, ... . . . . . .  *15,130 

Springs of an ortlinn~,y, n~cnll ternl~er,ztrr~.e, cominonly caller1 cold 

Nima Ksr, ... . . . . . .  15,100 
Hhnle, ... ... ... 14,600 
Tso Gain, ,,, . . . . . .  14,580 
Tso Bul, ,.. , . . 14,400 
TYO Mithil, ... . . . .  14,167 
Upper Tsomognalari, ... 14,050 
Lower Tsomognalari,, . . , . . 14,010 

~pr ings ,  are of heq~lcnt  occi1rrenc.e in Uigh A ~ i a  ; the finest an11 most 

I n  tlie A~IZPS,  the  most re~nnrIrable lake is that  of Titicaca 
(I  2,843 ft.) 

copious sl)linjis arc, to 1)e Cour~tl in  Kr,sl19)li~, as thc sl)l.i~~,q Vtrnng, 
Vibt11r VI'III:~., K~;Icnr Nag, A(-llibAl, A'nat Nag nil11 o t l l f ~ ~ . ~ .  The 
~1'1'ing Sh111ln 131.~1.i,  also in Kashmir, x i  tunte ahont ii vc n~ ilvs ~ o n t h -  
~ n ~ t  o i  Sh:~llal)itl, is t11c only interrllittcnt spl.illg as yet, knowll in 
Iligli Asia. 

Ac.rr~~.t l ing to hlr. Th~ol~i\ l~l ,  Jr .  (we Jonrn. A R .  SOC., Bong , 2862, No. VIP 
p. 513) ur~ ly  l I , X T 2 .  
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I n  Hreste~n Tibet, ~vhere rains in the higher parts are rare, and 
where the dryness in summer is so excessive that even the formation 
of dew is scarcely perceptible, cold springs are comparatively rare. 
I n  Turlcist&n, in BUti, and Hasbra, we fincl a greater number of 
springs, a fact intimately coilnected with the general meteorological 
conditions of these provinces. 

W i t h  reference to the limit, a t  ml~ich springs are to be founcl still 
in High Asia, I give the following data, derived fro111 our own obser- 
vations. The greatest height, at which we found a spring in the 

HimWaya, was 15,920 ft. ; this spring was situated on the slopes of 
the Kyliilgar pass. I n  Tibet, we discovered a real spring on the 
slopes of the Ibi Ggmin peak still at a height of 17,650 ft. ; this 
spring is probably the liighest ~131-ing hitherto found. 

As the highest spring in the Andes, Huinbolclt naines the one 
called [' Ladera cle Cadlad," a t  a height of 15,526 ft. above the level 
of tlie sca ; in the Alps, Aclolphe and Hermann have found the high- 
est cold spring at 10,440 ft. 

Hot springs occur in High Asia in a surprisingly great number," 
from the sea-level up to heights of illore illail 16,000 ft. The highest 
hot springs of High Asia are at Murg&i, (16,382 ft.), in NGbia, a t  
Moinai (about 16,000 ft.), i11 Silclcim, a t  PGga (15,261 ft.), in Ladiilr, 
near the lalrc AiGlrki6 (15,010 ft.), in Tilrlcist&i~, and at Cliagr8r 
(about 15,000 ft.), in PnnglcGng. As a curious and reillarlcable fact I 
may add, that tlie liigliest hot spring in Inclia, a t  Hazaribfigh, in 
Bcngal, is only 1,750 ft. above the lcvel of the sea. 

Tlle hottest spring of High Asia is at ~fallileiini (temp. 202O Falit.) 
in KGlu (this is tllc liottcst sp~.ing as yet follnd nll over Asia), a t  
J5mn6tri (temp. 193' Bnlit.) in Giirlivlil, ailcl at Cliorlc6nda (tcinp. 
1'30' Pal~t . )  in Bblti. The hottest springs of the world (if we 
excluclc tliohc, \v11icI1 risc in tlic i~nnlcilint~e neiglibourliootl of volca- 
noes) are to bc lonntl in t,hc Antles. Thcre " Agnas dc Cou~:~ngillas," 
near Clliclicmcqnillo and Qnan:isnato, nt n Ilcigllt of nl,ont 6,200 ft., 
in lntitutle nortli 21°, allow ,a tcmpcrature of 205O.3 Baht. ;t and the 
tiprings " Lns Trinchcras" bctwcen Porto Cnbcllo and Valencias, in 

* Seo the  " R~~iiinorntion of tho hot springs of Iiidit~ and High  Asia, given 
by mo in A o .  8012. Journ111, 1864-, No. I., p. 489. 

t IJuml~olclt,'~ " Essai in-&quo sur la No~lvello Espngno." 211d Ed., Vol. 111. 
(1827), p. 190. 

8 
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Mexico, have increased, betmcen the years 1806 and 1823, from 195" 
Fnlit. to 206O.6 E"aht.,* thus exceeding a t  present the temperature of 
the ' l  Aguas de Comangillas" by 1°.3 Paht. 

The hottest known spring of Europe, unconnected with present 

volcanoes, is that of Chaudes Aiguev in Auvergne (temp. 176' 
E"aht.).t 

1. Snow-fall. 

The lowest height at  which snow has fallen in the Hinzrilaya 
during the winter, is about 2,500 ft., but such cases are extremely 
rare, having occurred in  KEimdon and Ggrhvbl only twice (in 1817 
and 1847), fiince the British took possession of the c0untry.f Snow 
has fallen in the memory of man only once in Nahdns (3,207 ft.), in 
the province of Simla. The snow, which falls once within several 
years in the Kangra valley, down to heights of 3,000 and 2,700 ft., 
disappears almost immediately. A t  Haribhgh the snow melts away 
on the clay i t  falls, or at lenst within thirty-six hours. During my 
travels in Kfilu, I was informed by the natives, as well as by several 
gentlemen who knew this part of the country thoroughly, that the 
village of Mdndi (2,480 ft.), is below the limit of snow-fall. 

A t  an elevation of 5,000 ft. ~lcarcely one year passes by without 
snow-fall ; but, even at this height, the snow disappears after a few 
days, and sometimes even hours. '' I t  snows, but one does not see 
it," the natives of K a t h m h l u  (4,354 ft.) very significantly use to 
sny, meaning, that the rare nightly snow-falls are melted away by the 
earliest rays of the sun. 6,000 ft. may be assigned as the liniit in 
the IIimalaya, where snow regula14y falls in winter, with the probn- 
bility of remaining some time upon the ground. 

In  Western Tibet nncl in the XnrnZ:orCm, the genernl elevation of 
the country i~ 80 great, even in its lowe~t  region8, that no part lics 
below the limit of hilel*nnl mow-fall. But tlic quantity of mow 
actually falling is inconsiderable, and this circumstance it ig, which 
form8 one of the chicf Cause8 that the passes of the I<araltorfiin, even 

* Hnmbolrlt's Kosmoe," Vol. IV., p. 246. 
t Ncwbold, in " Philos. Tran~nctione," 1845, p. 127. 
f Colonel R. Strachey, in this Jonrnal, Vol, XVIII., Part I., p. 309. 
$ Thie Journal, Vol. III., p. 367. 
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the  highest, rcnlain open throughout the year. I n  some parts of 

Tibet the ~vinter is the only season, when atmospheric precipitation 
a t  all talies place. 

I n  the Xi i~~l i in ,  even on its southera slopes, a greater aulount of 
snow is precipitated than on the ilorthern side of the I<araliorlim, 

whilst its Turlristaili (northern) slopes differ still niorc fro111 tlie 
KaraliorGin in this re~pect,  they being visited by very heavy rains an(1 
great snow-falls. Even at Kgshgar (about 3,500 ft ), in Tnrlristin, 
there are said to  be several snowy days every winter. 

The data, which I was able to collect on snow-fall in the A?~cZes, arc, 
so few and vagne, tliat I conlcl not (11-nlv any conclusion from thcm. 
Also for the Aks ,  I could not bring forward any ncw facts with 
reference to the sno\v-fall. 

2. Snow-line. 
The sno~v-line, or tlie average height where snow rrmains 1)crl)ctn- 

ally throngl~out the yex, has offcrcd uncspected diflicultics in its tle- 
termination for the Hi~~za'laya. When Webb and Moorcroft first 
pointed out the general heights reached by the snow-line, when they 
first discoveretl the remarliable fact, that, in spite of the influence 
asising f ron~  exposition, the snow-line of the Himilaya descends lower 
on its southel-n (Indian) than on its ?zorthern (Tibetan) slopes, tlie 
fitatemcnts of thcse travcllcrs, now proved to be correct in all material 
points, were cliscreditcd by nlcn of science both in  Europe ancl in 
India. Hnmboldt, ho~vcver, \vas among the first ~ ~ 1 1 0  endeavoured 
to  remove the distrust with which thesc cliscoveries werc received ; 
lie also gave an explanation* of thc canscs which were possibly suffi- 
cient to originate so remarkable a phenoincnon as this of the unloolred- 
for differences existing bet~veen tho snow-lines of the Tibetan and 
Indian slopes. H e  considers i t  " the rcsnlts conjointly of the radiation 
of licnt from the neighbouring clevated plains, the serenity of tlie sky, 
and the inf~nequent formation of sno~v in very colt1 and dry air." 01 
all these causes, howevcr, the last i~ the nlost im1)ortant. Tllc direct 
iiisolntion, 1)cing less interrupted on tlic Tibctan siclc, has a180 ite 
~ h a r c  of iiiAncnce ; but the cflcct is compnrntivrly small. As the best 
corrohorntion of the qiinntity of snow-f:lll being thc principal ct tu~c ol 
tlir dcprcssion on the ~out~hcrn (Inclinn) slope of the Hiinlilnyn, may 

* " Asio Contl.alo," pp. 281*, 327 ; " 1Cnsl11uu; " Vol. 1. 11, 358. 
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be adcluced the fact, that nre found the isothermal lines for the year 
and the summer, which coincided with the snow-line on the Indian 
side, decidedly nTarmer than those on a level with the Tibetan snom- 
line. The fact, moreover, of the Kara7co~zinz-though on an average 
three degrees farther north-having the snow-line so excessively high 
on both its slopes, offers another instance of the influence of limited 
precipitation. 

I n  the Eiinliin, the meteorological conditions also become apparent 
in the clifferent limits of the snow-line on either side ; but here the 
effect is the reverse of that perceived in the Himiilaya, the greater 
precipitation on the " northern" slopes (towarcls the plains of Turliis- 
tiin) lowering the snow-line on that side to a considerable extent. 

Although, in the Himhlaya at large, the snow-limit of the Tibetan 
side does not descend so low as that of the Indian, yet the influence 
of exposition at once becomes apparent in the ordinary sense, corre- 
sponding to  these latitucles, if we examine the slopes of a crest or 
mountain, of which, by the nature of its position, both slopes belong 
either to the Indian side of the ridge in general, or to the Tibetan 
~ i d e .  The many and vehement clisplltes upon the much-discussed 
subject of snow-lirnits have chiefly arisen from the entire neglect of 
this moclification.* 

The values we obtain for the height of the snow-line on the three 
mountain chains of High Asia are : 

Feet. 
A. Hinlcilayn. Southern (Indian slopes), ... ... ... 16,200 

Northern (Tibetan) slopesj . . . . . . 17,400 
B. Karakorhn. Southern (Tibetan) slopes, ... ... 19,400 

Northern (along the Turlristani plateaux), 18,600 
C. Kiinliin. Southern (facing mountainonu ramifications), 15,800 

Nortllern (facing the TorkistQni plain),l- ... 15,100 

For the Antlcs, the snow-limits arc, according to Humboltlt and 
Pentlnnd : 

* See Rntten, in the " Cnlciitt~ Jonr. of Nat. Elist,.," Vol. IV. p. 537 ; Vol. V. 
p. 383. Cnpt. T. H~~ttorl ,  I' in t.ho same Joiirn." Vol. I V .  p. 275 ; Vol. V. 
p. 379 ; Vol. VI. p. 56 ; and Capt. A.  Jack, " in tho samo Journ." Vol. IV. 
p. 466. 
t " Aaie Centrale," 1847, Vol. 11. pp. 165 and 177. 
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Feet. 
. . . . . .  Eastern Andes of Bolivia, ... 15,900 

... Western Andes of Bolivia, ... 15,500 
. . . . . .  Andes of Quito, ... ... 15,700 

For the AZps, my brothers obtained : 
... Southern slopes, ... ... 9,200 

. . . . . .  Northern slopes,. .. ... 8,900 
Extremes (near the Mont Blanc ancl Monte 

... Rosa group), ... ... 9,500 
3. Glcrciers. 

The existence of the glaciers of High Asia was first made lrno~vn 

for Western f i b c t ,  by Vigne, who allitdes to them repeateclly in his 
" Travels in I<ashmir," London, 1842. Colonel I t icl~ard Strachey 
was the first* ~vllo (in 1847) proved their existence in  the Hii~~cilayn.  
The recent (late of this discovery ~v i l l  appear the no re  surprising, 
when the ilnlnellse nunlber of glaciers now positively ascertained to be 
in this region is talcell into consideration. The great amount of ice 
to be met with, even in  lower elevations of the HimQlaya, could not 
of course escape the observation of previous travellers ; these masses, 
ho~vever, they used to designate as " bald, frozen snow-beds," and to  
consicler tllelll as local phel~omena, analogous to renlains of avalanches. 

On both sitles of thc I<aralror6m and the I<iiuliin, me also found 
glacicrs, having forins identical with those of the Alps, and f o l l o ~ v i n ~  
the sainc laws of motion. Sonic of t h c ~ n  are considerably larger than 
the glacicrs in Europe. The Aletsch glacicr in the Alps extcllds a 
littlc over fiftecn iuilcs in length, ~vhilst solnc of the glaciers, surveyed 
by Captain Molltgonicrie ancl llis party in B d t i  (on the southern side 
of the I<arnlcorhn)" boast of 110 less tlinll thirty-six miles in lcngtll, 
\\~ith a breaclth of from one to two and a lialf milcs. The Bihfo 
glacier forms, with tllc glacier on thc ol>posite slope towards RIiggGir, 
a C O ~ ~ ~ , ~ I I I I O I I S  rivcr of ice of sixty-fonr miles running in an almost 
utraigllt linc, and wit,hout any break in its continuity beyond those 
of thc ort1inu.y crcvnsses of glacicrs. Tllc RiAfo glacier is ~npplied in 
R grcat incnsltrc iron1 a vast dome of ice nncl snow, about one hundred 
and cighty sqitRrC miles in arca, in the ~vliolc of which only a few pro- 
ject,ing points of wnll are visible. Tlie Bhlsoro main glacier, thirty- 

* Seo this Journal, Vol. XVI., part 11. p. 704; Vol. XVII, part 11. p. 203. 
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six nliles in length, and with fourteen large tributary glaciers of from 
three to ten miles in length, would form a study i c  itself, and give 
employrient for several summers, before i t  could be properly examin- 
ed."* 

In  the Hi,nn'laya, the lowest glaciers go clown to 11,000 ft. and even 
10,5OG ft. ; the Pindari ending a t  11,492 ft., the Timtimna at 11,430 
ft., the Ts6ji at  10,967 ft., ancl the Chhia at  10,520 ft. 

I n  Western Tibet, they descend to about the same elevation ; thus, 
the Mustiigh 11,576 ft., the Tapto 11,508 ft., the TAmi C'hliet to 
10,460 ft., the B6pho (Bibfo of Capt. Montgomerie 1)) near Askoli, 
even to 9,876 ft. The latter is worthy of notice as a remarkable case 
of low termination. 

In  the Kiinliin, the glaciers end probably at heights not much cliffer- 
ing from those in Western Tibet ; at least so we infer from the gene- 
ral appearance of the upper part of the glaciers nre saw during our 
travels in these regions. The glaciers on both flanks of the Elchi 
pass presented, however, no instances of particularly deep descent. 

I n  the Antles, no glaciers are as yet lrno~vn to exist,t and they do 
not occur in tropical America, from the equator to 19' latitude north. 

I n  the Aks, the lowest glacier is that of Lower Grinclelwalcl, end- 
ing at 3,290 f t  , but in general 5,000 ft. must be considerecl as 4 

rather low end of a glacier. 

IV.  TIIE VARTETIES O F  l ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  

1. Towns and P-il1aye.s. 
The Ili~nctlcryn riscs, in gcneral, so abruptly above thc plains oE 

India, nncl the lntter, particularly in the westcrn rcgions, are in them- 
selves of such an elevation, that even in tlle lower parts of tllc valleys 
there are but few, if any points of less height than 1,000 it. above the 
level of the sea. Two cnuscs more especially have tended to displace 
the order of population in these districts, the lower parts being allno~lt 

deserted in favour of tht? lands lying immediately above. I n  the first 
instance, the prevailing stecpne~s of the courltry hercabouts, which is 
still consiclernbly increased by the crosion of the rivers, prcclutlcs tho 
succeasf~~l cultivation of the soil ; and, ngain, the fertile, wcll cultiva- 

+ Montgomerie, in " Jonrn. As. Uoc. Bong. 1862, No. 11. p. 210. 
t Hun~boldt, " Aeie Centrale," Vol. 11. p. 167. 
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ted plains of India are converted, wherever they toucll the southern 
foot of the Hinltilaya, into swampy and marshy lands, called the Tarhi, 
which in sonie parts forin but a narrow strip or belt, whilst in others, 
as in Nephl, they attain a breadth of thirty to forty miles. The Tardi 
abonncls with large and lofty forest trees. O\ving to the swampy and 

malarious character of the Tarhi, which slrirts the extremities of the 
valleys, the neighbourhood is rendered as uninhabitable to the tribes 
of the Central Hiilltilaya as to tlie highly susceptible and less seasoned 
visitor from European climes. Consequelltly (from all these reasons 
stated), in the inferior stratum of heights, ranging between 2,000 and 
3,000 ft., the number of places inhabited by the natives is compara- 
tively insignificant ; while population reaches its ~ilasiinum in the 

rich belt of life rising from 5,000 to 8,000 ft., the traces of innn and 
his dwelling-place begin rapidly to disappear at  11,000 it., ancl 
even before. 

The Itighest linzits of habitation, however, very often present them- 
selves under a form ~vhich allllost esc!ndes the possibility of strictly 

comparing them as dependent upon climate. It is a remarlrable fact, 
that in some provinces of the HimLlaya, especially in Neptil, I<Bn~Loll, 
ancl G&rlivhl, inany villages are deserted in ~ ~ ~ i n t c r ,  though as far as 

regards their elevation and the solid constrrlction of tlie bouses, they 
might vcry well be inhabited thronghout the year. Tlie nativcs, ho~v- 
ever, prcfer renloving to villages lcss elevated, wl~cre they spcncl the 
coldcr months. In  the Hinlhlaya  vest of G51llvii1, sllcI1 nlociificatioas 
do not occur ; at lcast TYC arc not aware of thc existence of villages in 
Simln, I M u ,  KislitvAr &kc., where the inliabitnnts follow regularly 
tlic noinndic esamplc fiirnished in othcr parts of the hill country. 

Thc Alp3 of Europe nlso prescnt instances of this lrind in Findelen 

(7,102 ft,.), Brcsily (G,594 Et.), ant1 Inany other summer villages of 
grcatcr or lcss clevntioii on the Prcnch siclo of the Alps. 

Weslcrn, Tibet is a collnt,ry of such genernl elcvntion, that only in 
tlic provillce of B6lti villagcs are to be found below a 11cigllt of 6,000 
ft .  Soinc of the chief to~vns are built at considerd~le elevations ; 
Loh, the capital of Lndhlr, lics 11,537 It ,  nbove thc levcl of the ma. 
Tllc hi[yhcst 2 ) o - j l ~ n ~ ~ e n t l y  inl~nbitcd places nre, however, Bucidhist 
monnstcrics, the inost elcvntcd being probably that of HAnlo, (15,117 
f t . ) ,  in  LatlBlr. 1 stntc it positively nN nly convictioll, that nowhere in 
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tlie worlcl there exists a permanently inhabited place a t  a height ex- 
ceeding 15,600 ft. Paul de Carmoy's " Pueblo de Ocoruro," in tlie 
Sierra Nevada, 18,454 ft. high, will prove, on a closer exan~ination, to 
be a ter~~lporarily inhabited place, similar to the summer villages OF 
Tibet, of which I name GArtok (15,090 ft.), N6rbu (15,946 ft.), and 
Piiga (15,264 ft.) 

In  the Kiinliin, even the foot of its southern ( ~ i b '  -1s so 
elevated, that no villages exist at all. By combinin own 
observations a variety of reports received, I obtain for its nort,hern 
slopes 9,400 ft. as the limit of perinaneritly inhabited villages ; sum- 
mer villages reach about 10,200 ft. 

I11 the Antles, large and impoitant permanently inhabitccl places 
have been built at  great heights (Cerro de Pusco, 14,098 ft., Potosi 
13,665 ft.) ; they are generally situated on plateaux. Santa Barbara, 
a mine with solicl houses, about three miles south of Huancavelica, is 
situatecl at a height of 14,508 ft. 

For the A11).s, I have already had occasion to mention their summer 
villages. The highest permanently inhabited villages are in tlie 
valley of Avers in Graubiindten, where J~lf lies a t  an elevation of 
7,172 It., and that of Cresta exceeds 6,700 ft. But  the roads leading 
across tlic passes have rendered i t  necessary to constl-uct houses near 
the top which are permanently inhabited ; the highest of thesc at 
present being the well known monastery of St. Bernard (8,114 ft.) 
As long as the road over the Stelvio or Stilfser Joch was kcpt up, 
Smta  Maria (8,146 ft.) mas also inhabited throughout tlie year. 

In  the Hlt~lrilnyn, pastxe-grouncls " IZ;irilr," for xhccp and bovine 
cattle, are for the most part in low elcvations, and at no great rlis- 
tance from the villages. The Kiirik Bitcrgnbr, in KiimBon, inust be 
mentioned as an exception to this gencral rule, it being hituaterl at 

nn elevation of 14,594 it. Nowhere are there 1)uilt on thcsc past~ire 
groll~ltls chalets (Alpenhiitten), which are as little used in tlie EliniB- 
laya as tents in the Alps. 

Dairies, which are tlispersc(1 all over the Alps, mltl whicll forni the 
nonrce of a profitable income nnclcr an ahle mnnngclncnt, are quite 
unknown in the Hirniilaya, even in those parts, as I<rtsliniir and Nephl, 



~vllere nin1,lc tracts exist extremely favourable for crcctiiig such estab- 
lishments even oil a large scale. 

The pasture-grouncis of Tibet, to ~vhicli tlie numel.ous herds of hliecp 
hre driven in snmnler, reach an elevatioil from 15,000 to 16,349 ft., 
beyond which the Tibetan sliel~l~ercls, who sonletiiiies reinail1 upon tllc 

HC to Septei~~lber, cannot bc s11ppose~1 to ninl;e any 
e. Tlie luost elevatetl pasture-grounds of Tibet 
it.), Zinchill (16,222 it.), I<yAngchu (1 5,781 It.), 

RGlcchin (15,064 ft.), A ~ n l u ~ i g  (15,300 ft.), and JGgta (15,055 it.) 
Though many clouclless days snccced each other in thesc lofty 

regions, thus leaving the power oi direct insolation unirnpnire~l, tlie 
climate always reinains bleak ; nrliilc the prevailing \\rinds not only 

aggravate the effects of a low tenlpcrature, but also that  of a low bal-o- 
.metrical pressure, thus presentiag a rcmar1c:iblc lllodification of cli- 
mate, of which I shall hereafter give some detail in the consitiel~ntioiis 
upon the inflilence of height in general. The shepherds with difficul- 
ty provide themselves with a sufficient supply of fuel for coolciag p11r- 
poses ; soinetimes they contrive with ~ n u c h  labour and pains to erect 
rude stone walls, behind which they may take shelter during tllc 
night. These walls are usually circular in form, froill four to five 
feet Iligh, ancl without a roof. 

I n  thc Rli)tlii~), tllc s lopc~  on its southern sick arc so clevatecl, that  
tllcre exist 110 l~astnl.c-groun(ls at  all ; 011 its uortllcnl slopes, they do 

not occur above 13,000 ftr. 
For tlic A?ldcs no dnta with refcrcnce to pasture-gronnils are at  lily 

clispos,zl. 
The pns tnrc -gro11  in the AIIIS, nrhicll arc gencrnlly in t l ~ c  neigll- 

bonrl1oocl of ChUets, lnny bc nlet with a t  llcights of 8,000 ft. an(1 
llp\var(ls : thc Pluhnll~c (8,468 It ) on the Pintlclen glacier ilcar the 
fiIolltc Rosa, ant1 the Toi.rc~itliGtlc, in 1llc Anniviers vnllcy, being- 
illstallccs of the greatest clcvntions. 

V .  ~ X T ~ ~ E B I E  IIHIQIITB VISITED BY MAN. 

Tcmp~r&ry  I~nbitntions, frc(~llc1lteri for somc lllollt~hs, as we llnvc 
sccll flom tllc cliscnssion of the higllcut pnsturc-grouncls, sn~llct,illlcs 

rcacl1 a llcigllt 11c:trly 16,300 it. AS far afj 1 1 ~ ~  csl~cric~lcc gocr;, I 
9 
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may state, that for ~ h o r t  1v.xiocls of ten or t~vclve clays, nlan may con- 
siderably exceed this height, not without suffering, hut at least with- 
out positive illjury to himself. During onr explorations of the Ibi 
Ghinin glaciers, Angust 13th to 23rc1, 1855, uTe encanlpecl and slept 
cluriiig these ten clays in company with eight nlen at very unnsusl 
heights. During this period, our lowest camp was pitched at 19,326 
ft.-the greatest height at  ~vliicli we ever passed a night:  - another 
was at 19,094 ft. ; two camps exceeded 18,300 ft., and the remaincler 
ranged between 18,000 and 17,000 ft. Apart from tlie extreme ele- 
vation and conseqllent colil, the botlily exertions ilnposccl upon us 
cluring onr stay, provetl a great tax upon our powers. Once ~ v e  cross- 

ed a pass of 20,439 ft., and three clays earlier, Angust 19th, 1855, we 
had ascencled the flanks of Ibi GBmin to a height of 22,239 ft. This, 
as far as we know, is tlic greatest height yet reached on any mountain, 
though considerably bclow that to which man has arisen in balloons. 

On the SBssar peak ~ v c  attained (Augnst 3rt1, 1856) an elevation of 
20,120 it. As early as 1818, however, the brothers Alexanrler and 
James G .  Gcrarcl ascendctl (October 18th) a peak in Spiti 19,411 ft. 
high, not far from thc YorgyBl, or TazhigAng. Subsequently, August 
31st, 1828, Dr. James G. Gcrard reaclic~l 20,400 ft. 

From Captain T. G. Montgomerie wc lcarn, tliat a station of 19,979 
ft. has been reachecl twice by Mr. W. H. Jollnson, and another of 

19,958 ft.* in height by Mr. W. G. Beverley. Mr. Johnson took, 
besides, observations in LaclBlr at  one station morc than 20,600 It. 
high, tlie greatest altitude yet attt~incd as a station of the Trigonomc- 
tricnl Survey of India.? A trigonomctricd illark has cvcn bccn crcct- 
etl on a point 21,480 ft. above the lcvcl of the sea, " but ui~iortunatcly 
there was not sufficient space to put a theotlolitc on it." 

I n  thc Andes, IIuinholclt ascentled thc flanks of Chimbornzo (June 
23rc1,1802) to n height of 19,286 f t .  ; this being thc extrcinc clcration 
attained nt that pciiod. Some years aftcrwartls (Dccenlbcr 1Gtl1, 1831), 
Boussingnult rcacliecl, on thc Ranlc pcak, a hcight of 1!),695 it.$ 

I n  thc A l p s ,  my brotheru Ailolphc an11 EIc.nnann oncc rclnainctl in  
the Vincenthuttc, on thc ~lopcs of Monte Rosa, fourtccn days at n 

* See t h i ~  Journal, 1861, No. TI., pp. 99, 110. 
See thin Joul.nal, 1863, No. TI., p. iii. 
l lumbol~t'e " Kleinere Soll~.iFten," p. 157, 



hcight of 10,374 ft. The ~ r c l l  lrnomll E i i~ l ihh  Profcssol.~ Tylldall nlid 
P~~ailI<lnnd even passed the night of August fLlst, 1550, on tlic top of 
tlic 3Iont Blanc (15,784 ft.) 

2. Bnl1oon-a.scejl ts .  

I11 the free atmosplicre the  greatest licigl~t n7as rcacliecl by Mr. 
Glnisher in a balloon, which was directed by Mr. C o s ~ \ ~ l l  ; hc ascc~ltl- 
eel, Septenlbcr 5th, 1562, the extraordinary heiglit of at, least 30,000 ft., 
but, as he was unable to illalre ally observations above tlint height, 
being sndclenly overtaken by sickness, it is supposcd tliat the balloon 
rose as higli as seven illilcs = 36,060 ft. 

Not lcss remnrlcablc than this ascent was the one l~crformc.cl by 
Gay-Li~ssnt., as cnrly as the b e g i ~ i ~ l i ~ i g  of this celitl~ry (Sel)t~iilbcr 
1Gtl1, 1SO4), \vlic11 llc rose to 23,020 ft Rctwccn Gay-Lnssac's and 
Mr. Glaislier's ascent, scvcral attckmpts have been macte to rencli great 
hcigllts in balloons, csl~ccially ill England, during onc of \~l~ic . l i  tlie 
lato Mr. Wclsli reached (November lo th ,  1852) 22,930 It .* Tllc bal- 
loon-n~ccnts luadc iu England were all combined with cxpcrinicnts of 
a liigllly interesting nnturc, and instituted by n ficientific coulmittce, 
aliiolig wliosc inenlbers it is sufficient oilly to name Sa1)ine a1111 Sylieu. 

Prtlviou~ to Rlr. Wclsll, JIcssrs. Uisio a i d  1J;irrnl rvsc (Jllly 27tl1, 
1850) to a Ilciglit of 23,000 ft. 
b n balloon-nsccnt,, rc~liarkablc i ~ o t  only on nccoi~nt of t l ~ c  11c'i~llt 

reached, b11t on nccoli~lt oC t l ~ c  lic~rixontal ~ ~ ~ ~ ; L I I C C  I I P I . ~ O I . I I I C Y ~ ,  I ilillst 
riiention tllc oiic ~uarlc by Mr. Nallill., in colnl):lny \\lit11 ciglit l)crrioils, 
0ctvl)cr IXtli, 18G3. Mr. Nnclar rose fro111 l'nris ant1 lct liinlsclf tlown 
-or lic ~aatlicr fell down-ncnr Retllcnl, a slliall tow11 011 tllc river 
Allcl., ~ I I  IIanovcr. T l ~ e  direct tlistnncc betwceil thesc t \ro to~vlls is 
n11ont 3!)5 lnilcs, ant1 n8 i t  toolr 15 liuurs, 47 ~il i~iutcs  to tl*nvel 
tl~rongll this tlistniirc, tlic ballooii flew 2,227 ft pcr n~iiintc, or 35 ft. 

1)" swoiltl. But, as t l ~ c  bnlloon urns far from going in :I s traigl~t line, 
i t  11:rs b c ~ n  con~pntctl, that thc grcntest \7elocit,y attailled by i t  
amounted to 50 ft. per scco~icl. 

3. l(J'cct of Ircfii~~ltt. 
Thc cffcct of hciglit is cl~icfly l,crccl,tiblc in thc dccrcnsc of t a n -  

l,c~mt,rirc nud 1~nrouict1~ic:rl llreflsurc. Acc.o~.cling to our ol)servations, 

* '' T'liilopopl~icnl Trniiunctic~n~," 1853, l':~rt TIT., 11. 380, 
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the ntmospheric pressure is, at  a height of about 18,600 or 18,800 ft., 
onc-half 01 that at  the level of the sea. A t  an elevation of 22,200 ft. 
(SO trivial a height when coxnpnred with the extreme upper limit of the 

ntmospliere), we observecl a barometrical pressure of 13.364 inches, so 
that nearly three-fifths of the weight of the atmosphere lay below the 

point reachecl by us at  the time. 
I t  is evident that there must be a limit beyond which the degree of 

rnrefaction is incompat.ible with the conditions of human existence ; 
hut i t  will ever remain extremely clifficult to determine the line of 

demarcation, \vith any approach to scientific precision. 
The influence* which height exercises upon man, varies with 

the incliviclual ; a man in good health having the chance of less auffer- 

ing. The difference of race has apparently no appreciable importance. 
Our Hindu aervants suffered far mole from the cold than our Tibetan 
companions, though not more from tlie diminished pressure. BOP the 

generality of people the influence of height begins at 16,500 ft., a 
height nearly coinciding with that of the highest pasture grounds 
visited by shephcrcls. 

The conlplaints prodnced by diminisher1 pressure are,-headache, 
difficulty ol respiration, aird affcction of the lungs, the latter even pro- 
ceetling so far as to occasion bloocl-spitting, want of appctite and even 
sickness, muwular weakness, ancl a general dcpression and lowness of 
~pirits.  Bleeding of the nose we experienced ourselves, thongwery  
rarely, the loss of blood on ~ u c h  occasions being insignificant ; but 
bleeding of the ears nncl lips we neithcr experienced personally, nor 
ol)scrve~l in others during our travels in High Asin. IInnibolclt,f 
however, stntes, that on tlie Antisann, at a height of 18,141 ft., hi8 
conlpani~n, Don Carlos Montufar, bleetltatl llcavily from the lipg, and 
that dnring the ascent of thc Chirnboraxo, every one suffcl-etl from 
bleetling of the lips ant1 even the gnrn8. 

Thc effect9 here mentioli~tl, ~vllich disappear in n llealthy man 
rr11nc)st si~nultnucoualy with his retnnl to lower region#, nre not sen- 
~i l j1 .y  incrcaav(1 by coltl, but thc win11 hag a iiioxt tlet+.lctl inflrlc~lcc for 

* Xot irr~  nntl ~.rnin~,kn on this ~ n l ~ ~ j c c t  arc to I)c ronnd in " GIcaning~ in 
Srirnrc,," Vo1. I . ,  1). 3:10 ; (:crnrtl's " Koollr~w~~l- ;" 1[ookt~r1~ " FI ir t~a l~~nn  .loul.- 
n n l ~ , "  Vol. 11.. p. 413 ; Tl~om~on's  " iYcvitrr.r~ Iliinilnyn nntl l'ibc,t," 1,. 135 nntl 
p. r93. 

+ ' Klvinerr Srl~riftr~i," Val. I.. p. 1 M. 
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the worse upon the feelings. As this nras a pheilolnel~on me had not 

hitherto founcl mentioned by former observers, we directed our parti- 
cular attention to it, and r e r n k h d  instances where fatigue had hhso- 
lutely nothing to do with it. I11 the plateaux of the Karalcorfiii~, i t  

mas a common occurrence, even for the sleepers i11 the tents, wlierc 
they might be consiclered as solnelvhat protected, to be nralrcd up in 
the night with a heavy feeling of oppressioa, the entire clisturbnncc 

being traceable to a breeze, which had sprung up during the horns of 
rest. 

The effects of diminished atinospheric pressure are considerably 
aggravated by fatigue. I t  is surprising to what a degree i t  is possi- 
ble for exhaustion to snl>ervene ; cveii the act of speaking is fclt to be 
a labour, and one gets as cai-elcss of conifort as of danger. 

VI, LI~IITS O F  VEGETATION AND ANIMAL LIFE. 

1. TGgetntiolt. 
I n  Iudia ,  the vegetation is not limited by clinlate in tlie clevatione 

cxisting ; the Ilighegt pealrs, as the Dodabetta (8,610 ft.), in thc NiI- 
giris, the most elevated plateaux are covered wit11 trees, sllrubs, anti 
in fact a luxurious vegetation, not only along their elopcs, but eve11 
on their top. 

In  the Ilinld7nyn, trees grow very generally u p  to heights of 11,500 
ft., aiicl in most parts there arc extensive forests covering tllc sitlcs of 

the mountains at but a little distnncc bclo~v this limit. Those forests 
arc especially benntiful in the higller valleys of ICBmion and GBrh1,&f, 
in t l ~ c  BhngirAthi v:tllcy. 

I n  TVesfem Tibet, thougll uTe ditl trnverse it in various directiong, 

none of us fonncl anything at all corresl~oncling to a forest. Apricot 
trees, ~ v i l l o ~ ~ ~ s ,  aiul ~~oplars  nrc fi~cqncnt,ly cnltivated on a large scnlc; 
l>ol>lnrs, inclcctl, arc fonntl at Rl&ngnnng, in GnAri I<I~Grsum, still at  
a height of 13,457 ft. ; hilt tliey arc the objccts of the greatest c:ue 

nnd a t t c ~ ~ t i o l ~  to tllc Lmnns. 
111 the li~ij~liin, wc fo~md tlw trccs on its nortJlern side not to grow 

nl,o\-c 9,100 ft. On tlic nort1lci.n side, wc saw no trees at  all ; llcre 
tllc coilsitlcral~lc l~eiglit of t l ~ c  vnllcys \vc  passctl excluded thcm. 

Tn the Anr l rs ,  ti.cc.rj cntl at  d ~ o n t  18,130 ft,. ; in tllc AZps on an aver- 
at 6,400 It  ., isolatc,l sl,cc:irnc\~lh oc.c.lui.ing, ]1o\\~c1ver, above 7,000 fb. 
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The cultivation of grain coincicles, in most cases, ~vitl l  the highest 
perillnnciltly inhabited villages : but the extrcives of cultivated grain 
rcinniii below the linlit of perrnancnt hibitation. I n  the Hinzdlnya, 
cnltivation of grain does not esceeti 11,800 ft , in  l ' ibet  14,700 ft., 
and in the I< i i~~l i i~ t  9,700 ft. For the A7ltle.s, the limit is 11,800 ft. ; 
in the Alps, sonle of the estremcs are founil near Tin~lelen, at a height 
of 6,630 ft., but tlie mean is about 5,000 ft. 

The upper nlean limit of grass-vegetation is, in  the Himcilnyn, at 
15,400 ft., in Wc,stel*n Tibet at  16,500 ft. ; in the I<unlii7z, grass is not 
found above 14,800 ft. 

Shrubs grow, in the Hinzdlaya, up to 15,200 ft., in Westewz Tibet, as 
high as 17,000 ft. On the plateaux to the north of the Ea~nliol. t i~)~, 
sl~rnbs are found at 16,900 ft., ancl, which is more remarlcable, they 
occasionally grow there in consiclerable quantities on ,spots entirely 
destitute of grass. As an example, I mention the Voliiib Chilghne 
platcan (16,410 ft.) ancl Basl~malgGn (14,207 ft.) 

I n  t l ~ e  IL'iii-~liin, tllc upper limit of shrubs does not exceed 12,700 
ft. ; abovc this heiglit grass is still plentifnl ; ancl sllrubs bcing hcrc, 
ns generally evcry~vllcre else, confineci to a limit below the vcgctatioll 
of grass, the range prcsents an essential contrast in this rcspect to tlie 
chnrocte~.i~tic aspect of tlie KaralcorGn~. 

I n  the A ~ ~ c s ,  s h r ~ ~ b s  grow up to 13,420 ft , in the Alps, their uppel' 
limit is at 8,000 ft. 

Tlie very extreme lirnit of phanerogamic plants appcarccl in Tibet 
nt tlie north-enstern slopes of tlle Ibi GXrnin pass, at  a llcigl~t oi 
19,809 it,. ; ncst in order came those of tlie Gunslianliilr peak, in 
Gnh i  I<hi,rsunl, at 19,237 f t .  111 tlle Hii~tirlrrycc, tlic l~ ig l~cs t  1)lant~ 
wero found by us at 17,500 ft., on tllc slopcs of tlic Jkntc p:~ss, iu 
KiiinBon. 

In the Andes ,  Coloncl Ball foiincl thc l~ ig l~cs t  phanc~~ognmic p1:111tg 

on the ~lopcs of CJhi~nborazo, at 15,769 Et., cons~(lil(:1111y 4,040 it. 

lo~rcr  than tllc Ihi GR~nin plants in Tiljct. 
In t l ~ c  r l lps ,  my brotllcrs fouutl an nnnlogons cxtrcmc on tllc soutli- 

ern slopes of tlw Vincc\nt pyramitlc at 12,540 Ct,. 

2. Ani7nal I;/>>, 
J11onkr.y nppcnr to frccli~cnt , in thc TIi tnii\nSn, r cg io~~s  csccctl  in^: 

11,000 Et. in Iwight ; the Sr~/r~v~l,ilhcc,rs scl~is tncctrs ,  Ilutlgs, asccllcli~lg 



186S.l ITabZeau of H i g 7 ~  Asia. 7 1 

higher tlian othcrs. Thcse rnonlreys, called '' Langfirs" by the nativcs, 
have becn freq~iently seen a t  11,000 ft., whilc the  fir-trees anlong 
~vliich they sported were loncled with snow-\\~renths. This spccics is 
not 1riiom11 i11 Inclia, whilst the  Macacus Rhcsus is inet wit11 in  India, 
as tvcll as in the I-Iim6laya. 

I n  W e s t e r n  T i b e l ,  and farther to  the aortli, no monkeys have yet 
been found. Tigem ascend to  11,000 ft. in  the IIi~llglsyn ; they are 
not, however, scen in  Western Tibet or tlic Kiinliin. 

Lcol~nrt7s limy be inet with, in the Hiinilnya and iu  Tibet, eve11 at  

13,000 and 14,000 ft. The lion, though intimately connected ~ v i t h  
tllc mythology of High Asia, has becn fortliconling, in historical 

t i~nes,  only in I<ashluir. I11 Inelin, the lion occurs a t  the present clay 

only in Gnzriit, a i d  there only in very snlnll nnnibers. 
Jc ic l~nls  were fo~ulcl by us in tlie I<araliorG111 bct~vcen 16,000 and 

17,000 ft. TThlces are not lc~lornn to frequent t l ~ e  1Ii1uAlnj.a Propcr, 
but tliey are found in Tibet, ~vhcre TVC saw of traces of tllein in sancl 

close to the I<nrnlrorGm pass (18,315 ft.) 
Various species of.beautifu1 wild slteep and ibex ,  togctlier ~ v i t h  tlie 

Xyhng and the wild yak, are met with in large herds on the  highest 

  la tea us bet~veen the Karakorfim ancl tlie I<iinliin. 
Thc cat is co~nmon in Tibet ; d o y ~  arc the coml~nnions of the Tibet- 

an shcplicrds, ~vlionl they follow orcr passes cscccding 18,000 ft. 

Solllc spccics of bcrts arc seen in the Him;ilny:t up to 0,000 ft. ; ancl 

the Tibetan 11nl.c occurs cvcn in hcigl~ts csccccling 18,000 I't. 
.ilfi!/l-nto~!/ b i1~7s  nl-c not lrno~sn to cross tllc IIimklayn, as illany 

birtls of Europe cross tlic Alps. Doves mcrc scen by ns at  vcry great 
llciglits in thc I<amlrorilm ancl I<iiiiliin ; this was the most surprihing, 
CIS otlicr bircls W C ~ C  very mre. 

The tlomcstic.fo~o,l;l has recently bcen introduced with grcnt succcss 
hy Gulkb S i ~ i ~ l i  into 13klti, TJntl.;tlr, and NGbra. 

E'ishcs ~vcrc foinrtl I)y ng in sonic rivlllcts of Tihct cscectling 15,000 

ft. I n  tlic Alps they cannot live bcyond 7,000 ft. 
Of ?.cpliles wo Eo~uncl snalrcs 2nd sanrinns as liigli as 15,200 f t .  In 

the Alps they go 1111 to 6,000 ft., i n  tlic I ' y 1 . c . n ~ ~ ~  to 7,000 ft. I11 thc 

A ~ t l 1 7 s ;  snnlrcs nrcrc fonncl by Sclllnarcln at about 11,500 It. 

Por l ) r t I t~~~: / l ic~s  we Fonntl in thc IIim6lnyn 13,000 ft., in Tibct nn,l 
Tul-lcist&n cvcn 16,000 it,, as locnlitics of permsiicnt 1iabit:ttioa. Bcc- 
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f l ~ s  probably follow the highest formation of grassy turf in the Himi. 
lnyn, as ~vell as in thc Andes ancl the Alps. Mospz~itoes go up to 
5,500 ft. ; and peepsies make themselves very troublesome during the 
rainy season as high as 13,000 ft. 

The -esistence of 'L'n ~ L G S O T L ' C C  seems as little subject t o  limitation by 
height in High Asia, as in the Andes and Alps. I11 a few fragments 
jvhicli we chipped off from the rocks of the Ibi Gamin pass (20,459 
it.) Prof. Ehrenberg of Berlin detected their presence, and found 
them not'insignificant - in quantity ; he discovered twelve species new 
to  science. 




