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EXTRACT FROM GENERAL REPORT G. T. SURVEY OF INDIA 1871-72. 

NO. XVI GEOGRAPHICAL. 

TRANS-HIMALAYAN AND TRANS-FRONTIER EXPLORATIONS. 

(112.) Explorations have been continued in various directions on our 
western, northern and north-eastern frontiers. On the whole great progress 
has been macle and one continuous line of explorations beyond the frontier has 
been carried right round India. The route traversed, starting from Sindh, goes 
t o  Kheliit in Bel6chisthn and thence by Kandahiir to KBbuL From KAbul 
it crosses the Hindu Kush mountains to BadukshBn and thence up the head waters 
of the Oms and across the great P h i r  Steppe to Khshgar and YBrkand in 
Eastern Turkesthn. From Yhkand the explorations follow the route to the 
Kkalioram pass, and thence the connection is continued by the regular operations 
of this survey to the Pangong lake, and ~ 0 ~ 1 t h  to the Indus, where that river 
first enters Lad& near Demchok. From Demchok the line of the explorations 
is carried up the Indus and its large branch the Gartung-chu to Gartok and thence 
across the Kailzis range to the &l&nsarowar lake. From the Mhnsarowar the 
line is continued across the Himalayas, then down the course of the great 
Xiri-chu or Sang-po river (the BrjhmAputra) to Shigatze and thence to Lhiisa 
the capital of Great Tibet, This line with its branches is about 5,000 miles in length 
ancl is connected with British India by numerous cross lines, the details of which 
have from time to time been published in the reports of the Great Trigononietri- 
cnl Survey. I t  must be remarked that these routes were all at great elevations 
above the sen, more than half being at over 12,000 feet, a fact which has of course 
aclclecl very much to the difficulties of exploration. 

(113.) Very great progress has been made with a second line, inside the 
above line, in such places as it is required, the results of which will be published 
before long, though it is not convenient to do more than refer to it until the work 
is completed. 

(114.) A commencement has been made with a third line of explorations 
exterior to the fist line referred to, and at a very considerable distance beyond it; 
some progress has already been made with it, the f is t  link being that from 
YQrkand to Khotan, determined by Mr. Johnson's exploration, and thence across 
the lofty LingzithAng plateau to the Pangong lake. From the Pangong our 
explorers have extended the line by a traverse to Rudok, the capital of the Chinese 
districts of Pangong &c., and thence, over the very elevated plateaux north of the 
great Aling-Gangripeaks, to the Thok- J&lung gold field, passing through a succession 



of gold and borax fields. From Thok-Jiilung the Line has been extended south-east 
through 1SlAjin to the Shellifuk lake, north-east of the Great KailAs Parbat over 
the most elevated plateaux in the world ; the explorers having been for months a t  
over 15,000 feet above the sea. This portion of the outer Line is connected with 
the Rlrinsaronrar lake. Farther extensions have been made to the west and north 
of LhAsa, and I trust eventually that a junction will be effected between this and 
the portion near Shellifuk and thus open out a large portion of the geography of 
Central Tibet. On the west some extension has already been made with this 
outer line beyond the Oxus and I am hopeful that more mill be forthcoming. I n  
this report details are given with respect to one of the connecting lines between 
the inner and middle line of explorations, viz., between Dhrjiling and Shigatze in 
Great Tibet on the one side, and between Shigatze and Nepal on the other. These 
Lines of esplomtion open out the geography of a very large tract of country as to 
which me previously had but the vaguest conjectural indications. The routes may 
be described as going right round the great Mount Everest, penetrating on the north, 
to the Sang-po or BrahmAp~t~s  River and thence south-west over the mell- 
known Tingri maidiin, the most extensive plateau on the south of the Himalaya 
watershed that is drained by streams which flow direct into India. 

(115.) From Tingri the line passes to the west of Mount Everest, and again 
connects with the work brought up from India. 

(116.) The greater part of this work was done by one explorer ; on a refer- 
ance to the map it  will be seen that his route for some distance corresponds at points 
with Doctor (Sir Wm.) Hooker's route west of Dhrjiling, the new ground com- 
mencing from his most north-westerly points near the Wallancllun and Kanglachem 
passes, embraces a portion of the great eastern branch of the Arun river, then 
passes a large lake of which we had previously heard though its position has never, 
as far as I know, even been indicated on any map. The position of a number of 
peaks, north of those mhich are visible from the side of India, have been cleter- 
mined. The country has of course been crossed previously by the Ghurkas, 
Kinars and other natives of the adjacent countries, but as far as I lino~v has never 
been even seen by an European. Aniongst other places this route has fixed the 
position of the celebratecl Sakya monastery second only to that of Tashi Lumbo. 
The route traversed is 844 miles in length of which 550 nliles may be snid to he 
over entirely new ground and the remainder, though close to a l i ~ e  which at least 
one European has gone along, has never been regularly surveyed befare. This 
exl~loratiou with its bearings 'kc., opens ont the geography of nearly 30,000 
square miles of what has hitherto been all b ~ ~ t  te?.)-a i ) ,coy)l i ln, i t  more especially 
elucidates the geography of the basin of the Arun or Arnn Rosi rirer, tlie largest 
feeder of the great Kosi river, which drains the whole of Eastern Nepal. The 
courses of its upper feeders have been hitherto a p~uzle to geographers. 

(lli.) Tlle routes give an independent cleteril~ination of the longitude of 
Shigatze and proTe that tlie value which I adopted for that town, based on Turner's 
Route Surv~y,  ~ m s  n very close nppro~iilmtion. This point was fully discnsscd in 
rnp ' 1 1 3 ~ l ~ - I I i l i l ~ l ~ ~ ~ n  rei~ort for 1SG3-67 on tbe Chief Paudit's exploration froill the 
BId;~saron-ar l n l i ~  t o  Lllhsa at page I, and i t  is gratifginp to find that my reliance 
on T~ufier's work was not nlisplaced. 

(118.) The explorer took 1at.itude observations at 11 points upon vhich the 
work depends, and he determined the height of 31 places. His work has stoocl all 
the usual tests of comparison satisfactorily, and as it includes a considerable num- 
ber of peaks kc., on both sides of his route : I think it will prove a valuable addi- 
tion to the trans-frontier geogaphy of India. 

DEBRA DUN, T. G. MONTGOMERIE, MAJOR R.E., 
q o ~ e m b e r  18'12. Ofg.  Supdt. Great 2'~onomctrieaZ A V m v i a ~  n f T ~ d i n  



Memorandam on the Trans-Himalayan Explorations for 1871, by Major T, Q. 

~ o N T ~ O P E R I E ,  R.E., Deputy superintendent G. T. Survey, in charge 
of the Trans-Himalayan Exploring Partiee. 

The which I have selected for this yea9s report have been made by erplor- 
er N ~ .  9, during more than one expedition : it is not expedient to refer to him in any- way that 

l e d  to his identification, as any such indications are apt to be conveyed to frontier places, 
and in some cases have caused great inconvenience to the explorers by obliging them to start 
by out of the nay routes &c., and occasionally have hindered them when far beyond the frontier 
by m e u s  of letters sent from our frontiers. 

The for one portion of his work, made his way from Dbrjiling, passing through 
Sikkim into Great Tibet; it is not however necessary to refer to his jovney in detail until he 
got beyond what Sir William Hooker called the Wallangchoon pass, as up to that point Sir 
\villi- has already given us an admirable description of the country. 

The explorer, on trying to pass into Tibet, was as usual stopped and told that he would 
not be allowed to proceed farther, ax he was not known to any one, nor able to give any satis- 
fatory evidence as to his being what he stated. He  was consequently rather in despair, but 
wa fortuIlate to ingratiate himself with the chief official of a large Sikkim district 
w}lose wife happerled to be very ill. I have always made my explorers take a supply of medicines 
witti tllem, mostly of native kinds, with ouly a few ordinary European sorts to present to people 
on tlleir journeys. I n  the present instance the explorer had also provided himself with a Hindi 
trallslatio~l of a treatise as to using these drugs, and when he heard of the woman's illness he 
offered to give her some medicine if he was allowed to see her and hear as to her sufferings &c., 
his offer was at once accepted and the explorer having seen her searched his book until he came 
across some disease with the same symptoms as she had and he then boldly prepared the medi- 
cines directed and gave them to the woman according to the instructions, and awaited the result 
iu not a little trepidation. I n  a few days time the woman became wonderfiilly better and 
everitually a cwe was effected very much to the astonishment of the amateur practitioner. The 
explorer was treated with marked kindness and hospitality from the day the woman began to 
improve; he then again urged his request to be allowed to pass i n t i ~ i b e t .  The headman said 
he would be glad to give him permissiorl but that it would be of no use as he would be again 
stopped by another official before he advanced very far unless he had some one to answer for 
him. The explorer however continued to urge his p o i ~ ~ t  arid at last the official said he would 
himself be his security, and he finally sent one of his own men with the explorer who passed him 
through the places where he was likely to be stopped. 

The explorer consequently marched on without any farther interruption, except the 
ordinary ones at custom houses, where his baggage was strictly searched; fortunately his instru- 
ments were so well concealed that they were never discovered. 

From the Tipta-La-the Wallangchoon pass of Sir William Hooker, probably so 
named from the village south of it, which the explorer gives as Wallungsum-he made his 
way in two marches to Tashirak. The road was a difficult one, the ground north of the pass 
being very elevated and barren, so that both food and fuel had to be carried on yaks for the use 
of the party. 

c 

The Tipta-La was covered with snow ; i t  is on the watershed of a very high range that 
ruua nearly east and west forming the boundary between Nepal aud LhLa.  

Tashirak is a large standing Bhotia encampment on a feeder of the Arun river, which 
rises in a glacier to the west, and not on the main stream of that river as was formerly supposed ; i t  
i8 15,000 feet above the sea. Marching north, the explorer crossed the Nila-La pass, and passing a 
large Lkma monastery reached the Shara village of some 50 houses, which is under a 'I'hgnahdh 
of the T i d i  or Tinka district, generally known as Tinkijong after its fort (jong). Here his bag- 
g.ge ve closely searched, anrl it was only by means of the man sent by the Sikkim ~ f i c i a l  
that he was able to advance farther. After many enquiries were made he got a pass to travel 
to Shigatze, and being fairly in  Tibet he was never stopped again. H e  made his way first to 
LbmMong, a village of 50 or 60 houses, a m i ~ g  there on the 4th September. Before reaching 
this place the explorer had latterly seen no except that of Indian-corn in small 
quantities, but at Liim5dong itself there was a good deal of wheat and pease and round about 
aeveral other villages could be seen equally well cultivated ; all these villages were on or near 
the banks of the great eastern branch of the Aru- river, called the Khantongiri river, which 
comes from the east. 



The next day he arrived at another small village with plenty of c:ultivation, all tending 
t o  show that he had agaiu reached a warmer climate, LQmfidong beiug 13,100 feet above the sea. 

On the 6th Sepetember he crossed the Tinki-La pass and after a trying march reached 
the village of Tasichirang on the bank of the Chomto Dong lake which is a fine sheet of water 

A large Tibetan Lake. 
about 20 miles in length by 16 miles in breadth, 
at an elevation of 14,700 feet above the sea. This 

lake has never been shown in any map that I am aware of, but me hare notices of its 
existence in itineraries collected by Mr. Hodgson, Dr. Campbell, kc. The explorer fourid 
the water very clear and pure, and very good to drink : lie atid his party used it atid were 
told that the inhabitants took it  in preference to that of the two or three streams which 
were seen to run into the lake. The explorer was unable to go completely round it, but lle 
could see it  fully as he passed along its nortliern shore and yet could discover no signs of 
an outlet; the i~ihabita~its declare that i t  lras xloiie : the sweetiiess of the water, iionrever, is 
against there beirig no outlet and if so it  must be somewhere to the south-east. The lake 
forms a portion of the boundary between Sikkim and the Lhksa Territories. The Sililtiiu 
Territory lyi11,q to tlie east, that of L11Bsa to the west of the lake. Several very lligll suom 
peaks were visible from the lake to the east a ~ l d  south. 

On the 7th September he arrived at Ningzi, a Sikkim village mhich, tllough i t  has but  
50 houses, boasts of a woiiderful number of dogs, the explorer declariiig he himself saw a t  least 
200, and was certain that he never met with such a large proportiou ill a Tibetan village where 
they are proverbially numerous. 

On the 9th September he reached Chajong (or TatQpgni) hot springs where he took 
latitude and thermometer observations, the latter making it 15,000 feet above the sea. Four 
reservoirs, each about 30 feet in circuinfererice arid 3 feet deep, have beeii bnilt to  catcli the 
water of these spril~gs which appeared to be sull~hurous and liave a liigh reputation for their 
curative properties, beiiig visited by riumbers of people. 'l'lie place swartned with 'l'ibetan 
(Hodgsoriiaii) antelope mhich are quite tame being never distllrbed, us tliep are considered to be 
dedicated to  the deity of tlrese hot spriirgs. The nest day tlie party e~icarnperl in a ravine arid 
the day after crossed tlie Lnguluiig-La pass whicli has quailtities of glacier ice close clomll to  it, 
being itself 16,200 feet above the sea. This pass forills the l~oulrtlary between Sikliirn a i d  
Lhbsa, the march terminated at the rillnge of Tl~ak.  On the 15th September he passed the vil- 
lage arid part of Sai J o i ~ g  mliich is surro~rncletl by cultivatio~i and lras rrumcrous other \~illi~ges 
round about, e~rcamped at Chota-TApu 01- Darclra villame on tlie 11:tlrlis of tlic Sai Jolig stream, 
ahicli comes from a great distalice, r i s i ~ ~ g  iri Sililiiln. 'l'lre uert day crosscd tlie G yalillg moun- 
tains by a pass covered witli snow, arid reilclred tlie I36111 Iioti vill;~ge ot' 2U liouses; tlris place 
has a good deal of cultivation, and nnn-rerous other villages are ~ i s ib le  rourltl n l ~ o ~ i t  it. Pass- 
i11g tlrerice tliro~igli a level aud well cultivated country, the esl~lurer reacliecl Slligatze ou the 
17th of September. 

The explorer pair1 the usual homage to  the LQma of Tashi Lambo, making an offering of 
two rupees. H e  foulid the city of' Shigatze in mucli the san~e  state as describecl by tlie cliief Pan- 
dit, he however heard of the serious rel~ellion nliicll had been raised.against the great l.;ima of 
Lhisa in hpl-il 1871, during wl~ick hundl.eds of people were killed. 

The explorer remained in Sl~igatze till the 29th of September, he then marle Iris way 
sonth-mest\r.ai.rls, towards tlre Dii~ori  niaidiin, resuming his ronte survey oil tire 30th Septeinber 

'? 
from a point he had previo~lsly vis~ted. Hy eveliirig he reached the village of Shi~n~sang aiid the 
next day crossed the Shablii-Cllu river wlrich was 66 paces wide and 4 feet cleep, flo\ving down in- 
to  the Sang-po (Briillinliputra), nniubeiss of villages were seen on aucl off the road. 'l'he harvest 
was being reaped. 

On the 2nd of October he reached the great Shakia monastery (Gonpa) which is only 
second to that of Tashi Lambo. The explorer was unfortunately not able to  stop at Shnkia to 
examine the place more closely. He says the Shaltia monastery is on a low spur, i t  is inhabited 
by about 2,500 nlolik LBmlis rulecl hv a prcat Liima called Shaliia-Gangma (kiug or above all 
others) ; he is looked upon as a diet;. His LlimBs are tlie orilp ones ill this part of Tibet that 
are allowed to marry, they are called D/~uk,,ris, other LBrnis who are not allowed to marry being 
called Ga'lupcis. The town of Shakia lies a t  the foot of the monastery and is about half the size 
of the city of Shigatze. About fifty of the shops in the town are kept by Niwars fiom Nepal, 
all the other shops are kept by Bhotias. There is a large amount of cultivation arouud Shakia 
though it is about 13,900 feet above the sea. 

On the 3rd of October the explorer crossed the Dongo-La feet above sea, and again 
got into ground drained by the Arun river, and on the 5th October reached the Choliuar village, 
on the left bank of the Phungtu or Diugri-Chu river, the great western branch of the Arun river. 



Continuing reatnards d o n g  the Dingri-Chu river, the explorer reached the Sakar-Chu 
river a branch of the Di~~gri-Chu. The Sakar-jong (fort) is about 8 miles uorth of the junc- 
tion, and is the residence of a L h b a  magistrate. The Ghurka. in 1854 advanced as far as 
thiv poiut when they invaded l'ibet. - 

On the 8th of October the explorer reached the t o m  of Dingri which is generally 
known as Dingri JInidln from the large open plain in which i t  stands, i t  is also sometimes 
called Dingri-Ganga. The t o m  has but 250 houses supplemented with tents on occasions of 
fairs kc., i t  is 13,900 feet above the sea. 

Five miles above the junction of the Shakar-Chu river, the explorer crossed the Dingri- 
Chu river by a wooden bridge 75 paces in length. Showing that even at  that point this great 
eastern branch of the Arun is a very large stream as might be expected from its draiuing 
the great Dingri table-land. 

North and quite close to the Dingri town stands the Dingri Khar (fort) on a low 
isolated hill. A high Chinese officer called a DaQon who is the chief military and civil onicer, 
resides iu the fort, he has a small garrison of Bhotia soldiers with but oue gun. 

From Dingri there is a very good road which runs north-east to Jong-ka-Jong and 
thence by Kirong t o r n  to Katm6ndu. Officials are however the only persons who are allowed 
to trnrel by this route, traders and all others taking the one followed by the explorer to 
Nilam, kc. 

The explorer did not make any stay in Dingri, being afraid that he might be cut off 
from India by an early fall of snow, he accordingly pushed on as fast as he could. At first he 
pmsed tllrough a wide all bnt level tract, and then getting into rougher ground reached the 
Thung-lung-La on the 10th of October; he fouud the pass covered with old ice aud snow, it 
being 18,460 feet above the s e a  

On the 11th October he reached the town of Nilam 13,900 feet above the sea which 
has about 250 houses. I t  is ru!ed by a couple of Jongpo~~s,  the Lhisa Govelmmeut sending 
two tlrere so as to be a check on one another. Nilam being the first Tibetan town on the road 
from Xepal, is considered to demand extra vigilance aud consequeritly tlie expIorer and his 
party were very closely esamined and their baggage was carefully searched before they were 
allowed to  go on. 

From Shigatze to the Thung-lung-La pass, the explorer had passed through a moderately 
level tract though at a very great elevation, but from tlie Thuug-lung-La, where he crossed the 
Himalayan watershed he again entered on very rugged ground much more difficult than even 
that youth of the Tipta-La (or Wallurigsum pass). 

Between Nilam and Listi Bhansk he followed the general course of the Bhotia-Kosi 
river, and though i t  is bnt sorne 29 miles direct distance between the two places, the explorer 
h d  to croas the Bhotia-Kosi river 15 times by means of 3 iron suspension, arid 11 wooden 
hridgecl each of from 24 to 60 paces in length. At one place the river ran i11 a gigaritic chasm 
the  sides of which were so close to one another, that a bridge of 24 paces mas sufficient to 
span it. This was just below or south of the village of Choksum. Near this bridge the preci- 
pices were so impracticable that the path had of necessity to be supported 011 iron pegs let into 
tbe face of the rock. The path being formed by bars of iron and slabs of stone stretching from 
peg to peg and covered with earth. This extraordinary path is in no place more than 18 inches 
and often not more than nine inches in width, arld is carried for more than one-thirrl of a mile 
(778 paces) along tlre face of the cliff, a t  some 1,500 feet above the river whiclr could be seen 
roaring below i u  its narrow bed. The explorer who has seen much difficult ground in the Hi- 
malayas, aaps he never ill his life met with any thing to equal this bit of path. It is of course 
qnite impawable for ponies or v6kr. and but very few sheep and goats even go by it though it 
is constantly passed by men with loads. 

There are several other smaller pieces of paths between Nilam and Listi BhansL which 
are  nearly aa bad but they are fortunately not continuons. 

From Listi B h a n s l  the explorer's route does not call for any special notice here being 
much the aame as that in any other part of the mountains south of the Himalayan watershed, 
being rugged in the extreme for a considerable distance and then becoming easy in the valley8 
a DGns. It may however be noted that the explorer crossed the Indrawati feeder of the 
K o ~ i  which has 5 small tarns near its source cdled Panch Pokri. The somce is in the snowy 
'oomt.inr to the neat Y shown on the map. 



The lower ground, though not at all noteworthy in itself, had never been surveyed i~ 
any way previously, the only land marks being the few great peaks in its neighbourhoot 
that have been fixed from a distance by the Great Trigonometrical Survey; and I consequentlj 
consider the survey of it and other portions of the lower ground a very valuable addition t c  
the geography of that part of the mountains. 

On reference to the map i t  will be seen that by this exploration the position of thc 
great Himalayan watershed has been determined in three different places. I n  each case it 
proves to be far behind or north of the lofty peaks that are visible from Hindustiin, such as 
Mount Everest, Kanchinjinga, &c. 

The explorer i t  will be seen went completely round Mount Everest, but his route was 
so hemmed in by great mountains that he never got a view of Mount Everest itself; it seems 
to have been invariably hidden by the subordinate peaks which are tolerably close to it. 
Possibly it may have been seen but never continuously so as to  be able to recognise it again 
and to fix it by bearings with a moderately long base. The Kanchinjinga and Junnu peaks 
were, however, seen from the west of Taplang Jong but only a short base could be secured. 
The explorer was much impressed by Kanchinjinga (28,150 feet) ; it is known to the natives 
near Taplang as Kumbh Karan Lany6r. The people south of the Himalayas, in Nepal, call 
all snowy mcuntains Langu'r, by wlrich they mean the highest points. They call the peaks 
that have no snow Banjvng and the low ground under the said Banjung they call Yhedi. The 
term Himalayas is not used by uneducated people who only talk of the snowy mountains as 
' I  Barfhni Lanp'r." 

Neither the Bhotias nor the Ghurkas seem to  have specific names for remarkable 
peaks ; the explorer asked all sorts of people but with the exception of the case of Kanchinjir~ga 
referred to above, he never got any name for a peak, though in a few cases they gave that of 
the nearest village. 

Several of the other peaks fixed by the explorer were very lofty ones covered with per- 
petual snow to  a great distance below their summits, those north of Mount Everest and Kan- 
chinjinga are perhaps the most interesting as beir~g beyond the Himalayan watershed. One to 
the north of the road between Shakia and Dingri, the explorer thought was very much loftier 
than any others. 

The explorer's route survey may be said in a rough way to  give us a general idea as to 
how the mountain drainage runs between the Himalayan watershed, north-west of Kirong, and 
the point where T u n e r  crossed i t  near Churnaliiri up to the ~ri i l rrnk~utra,  or Sang-po river on 
the north from west of Junglache to Shigatze. The route between Kirong, Jong-ka-Jong, and 
Dingri Miiit lAn is still a desideratum as we are in the dark as to tlre size of the Palgucho lake, 
which however i t  now appears will lie somewhat to the south of the approximate position which 
I gave it in my map showing the chief PanditJs route to L l ~ b a .  

A glance at  the map at  once shows what a large river the Arun must be, the area it drains 
being so very great. I t  is one of the few Himalayan rivers which has its source beyond the 
Himalayan range as seen from HindustPn, the others being the Tndus, Sutlej and KarnPli. The 
length of the eastern and western upper sources is very remarkable, extending on the one side 
to  the north and east of Kanchinjinga, and on the other to the north and west of Mount Everest. 

I n  the route survey made by explorer No. 9 from DPrjiling to Shigatze, and from 
Shigatze by Shakia, Dingri Maidin, Nilam &c., to KatmPndu, the value of his pace has in 
the first instance beeu derived from the differences of latitude between the various places at 
which star observations for latitude were taken. A mean value of pace viz ;  2.45 feet, 
derived from a mean of the values of each section, was adopted, and this mean value was ap- 
plied to the numher of paces showing the differences of longitude for each section and the value 
of the same in degrees and minutes was deduced therefrom in the usual way. 

Taking the longitude of DPrjiling at 88" 1 8' 41" as determined by the triangulation of 
the G. T. Survey, and applying the differelices of longitude as determined above, the longitude of 
Shigatze, by TatiipSni, Chota Tiipu, &c., vide map, i.e., by the most direct route would be 88" 
46' 44". 

Taking the iongitude of Katmdndu at 85" 17' 45" and applying the differences of longi- 
tude as above between it and Shigatze by Nilam, Dingri, Pi1 kc., the longitude of Shigatze 
would be 88" 32' 45." 



On examining the map, however, i t  is at once apparent that the longitude of Shigatze, as 
determined by a route survey from DLrjiling, is likely to be more reliable than that derived 
from Katmiiudu, because the difference of longitude, between Diirjiling and Shigatze, is bnt 
0" 21', while the difference between Kntintilldu and Shigatze, is 3" l l ' ,  or in other words the 
longitude of Shigatze mould be very llluch more ail'ected by an error in the value of the pace in 
the latter case than in the former. I have consequently decided uyou using only the value as 
determined from Skigatze. 

At page x of m y  report on the cliief Pandit's exploration to Lliisa, I explain that the 
longitude of Slriwirtze ;as determiiied by the route survey which Mr. Tur l~or  made during 3 liis jo~lr i~ey to Ssigatze, combiiied wit11 the route of the Pnndit, Shigatze was computed to be 
in  lo~igitutle 8s" 48', a very close agreenlent with the value as determuled above iudepeudently 
bv esplorer No. 9 viz., 88'47'. I t  may consequently be concluded that the longitucles of 
8tiiwntze and of L116sa which clepel~ds 011 Shigntze, as giver1 ill my first map, are very close ap- 

e. 
y~ .o~ in~ t~ t ious ,  and it is gratifying to find that my reliance on Turner's route survey mas not 
ruisy laced. 

The esplorer's work has stood all tlie usual tests satisfactorily, the average value of his 
pace, 2-45 feet as determined from the diffel.eiices in  latitude, is about what might be expected 
from a mail of his stature. His latitude observatioris agree very well intw se considerillg tlrnt he 
used but a small pocket sextant. His observations at Shigatze give much the same latitude 
as that derived from the chief Pandit's observations with a large sextant at  that and other 
places. 

His heights are the weakest part of his work, as owing t o  the larger thermometers 
originally sent with him havi~ig been broken, he was reduced to take his boiling point o'oserva- 
tioos with a very small thermometer. The heights however are probably fair approximations, 
and give a good general ides of the great elevation of the upper part of his ground. 

His bearings to peaks on either side of his road were more numerous than usual, and 
on the whole he was fairly successful in  fixing the more conspicuous. 

The exploration with its bearings kc.,  opens out the geographv of nearlv 30,000 square 
miles of what has hitherto been in mauy portions terra-incognita a i d  in othe& nearly so; the 
i~idications on our maps having been of course mostly conjectural. The exploratioil more espe- 
cially elucidates the geography of the basin of the Arun or  Aruu-kosi river, the great 
eastern feeder, if not the main source of the great Kosi or Kosilti river, which drains the whole 
of eastern Nepal. The courses of the upper feeders of the Arun have hitherto been a plizzle 
to geographers. The explorer's work also defines the course of the great western tributary of 
the Kosi river vit., the Bhotia Kosi of which we had previously no survey. 

His route survey is 844 miles in length of which 550 miles may be said to be over en- 
tirely new ground, and the remainder (though close to a line along which one European has 
travelled) had never been regularly surveyed before. 

The explorer took latitude observations at 11 points upon which the work depends and 
determined the hight of 31 places. His work I think will prove a valuable addition to tlie 
Trans-Frontier geography of Iudia. - 

T. G. MONTGOMERIE, MAJOR R.E., 
Ofy. Superintendent G .  7'. Survey of India, 

and in charge Trans-Himalayan Exploring Parties. 
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List  of position8 of the chief places as dete~rnined from the Route Survey 
of explorer No. 9 in Nepal and Great Tibet. 

The longitude of Shigatze is derived from D6 jiling by the route survey passing through, 
Tat6piini and ChotaTApu. I n  the map accompanying this memorandum, 88" 40' was assumed to 
be the longitude, using a mean between the values derived from KatmSndn and Shigatze. 
I n  future compilations the positions as given on the map, will require to be corrected to those 
given above. 

DBrjiling. . . . . . . 

Tatiipiini. . . . . . . 
Chota-Tiipu (or Darcha village). .. 

Shigatze (Tashilumbo) . .. 

Pil. .. . . . . . . 

Dingri-Maidin town. .. . . 

Nilam- Jong (or Kuti) . . .  .. 

KatmAndu. .. . . . . 

Kabiri River, Bank of. .. . . 

Narharia (Naria). . . . . 

Dhankuta. . . . . . . 
Liimiidong. .. . . . . 

Amtia on bank of Arun River. .. 

Height 
- 

feet 
7253 

15025 

14558 

11822 

13259 

13865 

13911 

. . 

. . 

. . 

Remarks 

From G: T. Survey. 

From Crawford's 
to G. T. S. Peaks. 

No astronomical 
latitude. 

Latitude 

0 I 

27 2 

28 36 

28 57 

29 17 

28 37 

28 35 

28 9 

27 41 

. . . .  

25 26 

26 56 

27 10 

27 12 

2927 1 
. . 

1798 

Longitude 

0 I 

88 19 

88 8 

88 27 

88 47 

87 54 

86 40 

86 5 

85 18 

87 33 

86 45 

87 21 

86 52 

87 12 







* 

m' 
6 
d 
A 
P 
0 
b 
rl 
b 
bD 
El 

-4 
E 

Cr) u3 0 b a ~ m c c ) ~ ~ + V ) d r n  
V3 b 0 CD * r l N Q ) b m a O m  
a- W? 0- '?- 2- 2 $ 3 * r?. *- 
b 0 -- 0 - 

l-4 l-4 + , - 1 d + d - n l - 4  -- - 
U3 

0 0 "  = z  = g o  0 0 0 * = % K g b , ? % ,  
W h 0  W b C D  * * C D w * * * w  

V )  

0 - " g g  
l-4 2 o o a a a r l a c n c o * a ~ ~ ~ = ' = '  
e 1 m r 4 d d m r l + r l - - ~ l - 4 - ~ ~  

b O O b b b ~ b b t - b b b b t - b  l-4 + 

d 
3 
2 

'3aej or sag aaoqs 
W % ~ H  paneea 

6 
m 
h 

i 
E 
8 

i 
4 
E 

W 

P 1 -  

M 
c j  = . d .9 
62 

-4 Y 
m 
Y 
ca 

ii .- 
4 

.=1 4 
5 
6 * 
rd a 
a 
2 
f! 
c 

SI 

'lIO!!) 

-suasqo jo .ON 

- A  : . . : : a  . . .  - : $ 3  

3 C( 

4 .d . . .  * . - . : : 6 :  . p - . -  . . .  . . . . . . A -  : a3 i 
8 
k- 

an a 

& 

# ' .  s .  s g i .  S 9 4 4 S .  #' #' 
4 4 d 4 4  : P ; 4 4 f i  4 P ;  
aD t- a rn a ' - 0 O a C O b  

l l  
* + 

l-4 : V )  O a m  : w m 4 . 1 w ~ u 3  
l-4 . a  rl rt + 

& 
8 

4 3 P 
t- - = = = : = r : = g : = Z = :  

22' -4 - e * 

La 

d c u m - 4 ' ~ ~ b a m o r l m m + m a  
+ l - 4 r t l - 4 l - 4 ~ r l  





--.\ 

Observations of the Boiliag Point take18 i Jepal and Great Tibet by explorer No. 9-(Continued). 

No=.-The preoeding heights above Sea level me computed differentially from height of Maski obeewabry taken at 6937 feet to which the obeerver's boiling point 201°-83 and temperature 

7 2 O . 7 6  have been aesumed M correeponding. 

P 
0 

.r( * 4 o 

i 

33 

34 

35 

3 6 

37 

38 

39 

BmABKa. 

Data incomplete. 

South wind. 

Ditto. 

Weat wind. 

6outh wind. 

Mean of six. Cloudy and calm, 

Etation. 

Chuwa Lek ... ... ... 
Sudab village ... ... ... 
Dhankutn bnzar ... ... 
Barah chetr ... . . . ... 
N a r i ~  bazar ... ... . . . 
Mashri G. T. Survey office , 

Ditto. ... . . . ... 

Watch time. 

0 P.M. 

7 A.M. 

9 A.M. 

7 A.M. 

7 P.M. 

0 P.M. 

A.M. 

Month and date. 

1872. 
January 

# J 

February 

91 

J J 

June 

August 

2 % 

$", 
12 , 
3 6 
B %  

3,493 

2,927 

T~EBMOYETER. 

26 

2 8 

1 

3 

7 

19 

12 

In Air. 

0 

44.0 

60.0 

62.0 

66.0 

55.0 

76.0 

70.6 

-- 

Nu. 

- 

7 

7 

7 

7 

7 

7 

7 

Boiling Point. 

0 

208- 0 

209. 0 

... 

.., 
201.75 

202.00 
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Route Survey from Dd~jiling (Thdnah) to Shigatze (Market PZacQ. 
~ ~p~ - ~ 

No. of 
atation. 

1 
2 
8 
4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2.a 
25 
26 
27 
28 
29 
30 
3 1 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

Name of Station. 

Ddrjiling . . 
.. -. 

Kainchalia - -  
. . . . 

Hamapbong .. .. 
<h'alialung Lek .. 
.. . . 

.. 
Ejdblang . . 
Suriabhanjan .. 
Suria Lek .. 
ShikArpur . . 
Kabiri .. 
Phuwa Village .. 
Taplang Jong . . 
.. . . . 

. . Tabkia Thok . . 
Ebangkhola .. 
Tambru . . 
.. .. 
.. .. 
. . - *  . . . . . . Tashirak Chn 
. . * -  

Nila-La . . 
Shara . . 
. . . . 
. . . 

Tashichirang .. 
Chomto Dong . . 
. . -. 

Nangji .. 
Chajong . . 
Tinki-La . . 
. . . . 

Laplung-La - -  
. . .. 

Ruksum . . . . . . ~ h b t a  TApu 
Gyaling-La . . 
. . . . . . .. 
. . . . 
. . . . 

Shigatze . . 

m 

B-xe. 

Thlnah. 

Trillage. 

On boundary between British and 
Nepal Territories. 

Village. 
Hill. 

v:lage. 
Stream. 
200 yards from. 
Village. 

Village. 

Stream. 
River, on bank of. 

Stream, on left bank of. 

Hill, on top of. 
Village. 

Village. 
Lake, on bank of. 

Village. 
,, Latitude observed. 

Hill, on top of. 

Hill. Boundary of Sikkim & Lhba* 

Stream, on bank of. 

Village. Latitude observed. 
Hill, on top of. 

City. The Market Place. ~ a t i h d ~  
observed. 

- 

Bearing 
to forward 

station. 

0 t 

294 30 
275 30 
334 30 
285 o 
281 30 
292 o 
274 o 
240 o 

285 o 
297 o 
32030 
299 o 
290 30 
340 o 
311 o 

17 30 
42 0 
66 30 
35 0 
66 o 

301 o 
I I  o 
1830 

320 o 
335 0 
360 o 

21 o 
345 0 

20 0 

40 30 
90 O 
65 30 

270 o 
22 30 
6 7 0  

358 o 
67 30 
75 O 

35 O 

345 O 
1630 
o o 

53 O 
26 0 

67 30 
25 30 
35 30 
3O O 
33 30 .. .. 

Distance in 
paces to for- 
ward station. 

13963 
4152 
7279 
2350 

I 0340 
15100 
2871 
8100 

13010 
9580 
5425 
7085 

15140 
4566 

13850 
16807 
6608 
3859 

I I I 50 
17097 

7270 
8,511 

I I 800 
8010 

18001 
5938 

IOZOO 

12100 

9910 
34030 
4700 

28330 
2288 
2500 

21225 
6065 
5450 
6684 

20104 
I 1670 
18194 
8955 
7715 
801 o 
5000 
6393 
9600 

16896 
12000 

.. .. 



A n -  

R E M A B K B .  

---b 

rprn Chrrnpa (Pillnge ileal* Shigntze) to Kcttmcindzr. 

! Bewing Distance in 

. . 
Dongo-T.a 
Sillas-Cliu 
Pi1 village 

. . 
Cl~aiokor 
P l~nngtu  

Ditto 
Ditto 

:: 26 Cllnkor F 27 
I - -  

8 28 ' Dillgri Jong . 
i 
Tl~ungla 
. . 
. . 

P a l s  
. . 

Thakialing 
Nilnm Jong 
Koai River 

Ditto 
Ditto 

Ciloksum 

1 &(lank 
Listi 
Idisti Village 

~ k d s h a r  Lek 

14765 Village-1 0996 paces from station 
No. -1.8 on tlle line from No. 48 to 
No. 49 of foregoing Numbering. 

I 0850 
4300 

151 25 Hill, on top of. 
I 280 ltiver, on right bank of. 
6800 Temple. 

i r 383 Stream, on baiilc of. 
1 2095 

13790 Hill. 
2500 

I 1350 Hill. 
6.500 
7500 

i I loo Hill. 
19880 Strc.am, on bank of. 
13300 Latitude observed. 
9118 
147 12 
I 3000 

30760 Village. 
7600 River, on bank of. 
6500 no. 
10294 Do. 
9690 
17400 
25 i 00 Village. 
1 ' 335 
32016 Town, at entrance to. Latitude 

observed. 
6500 

I 7 I 8 I I-Ii11. 
8500 

7870 
4050 Stream, on hank of. 
58 20 
2 192 I Village, 
4800 Do. Latitude observed. 
5170 011 rigl~t bank of. 
3200' Do. 
3,540 01) Bridge. 
2870 Village. 

= 21 97 
27 75 
13017 

4045 
6 I 82 
3800 Hill, on top of. 
3325 Do. 
8725 
2600 

4942 



Fj*om Changma (Pillage %ear Shigatze) to Kutmdndzc-(Continued). 

No. of 
Station. Name of Station. 

. . 
Balefi 
. . 

Banspati 
Cl~outra 
. . 

Ghetar 
S ipa 
Jherkola 
Dhankola 

Bearing 
to forward 

station. 

. . 
chautaria Lek . . 
. . . . 
. . . . 

Kalitar .. 
Chabeli . . 
Katmindu . . 

Distance in 
pace8 to for- 
ward etation. 

Stream, on bank of. 

Village. 
Do. 

Village. 
Do. 

Stream, on bank of. 
Do. 

Hill, on top of, 

Village. 
Do. 

At Indar Chaok (centre of city.) 

From Kutnzdndzt (Asan Tol) to Taplung Jong (Stntion No. 16 of Route 
from Dci~.jilin,g to Shigatze). 

&isan Tol. Latitude observed on 
this line, 1025 paces from start- 
ing poiut. 

Village. 
Do. 

Junction of two streams. 
Village. 

/ 

1 

2 
3 
4 
5 
6 
'7 
8 
9 

lo 
11  
12 
13 
14 

Katmindu 7575 

Dimi Village .. 
. . .. 
.. .. 

Bist Village .. 
Burapa ,, .. 
. . .. 

Nahnn Lek . . 
Dabchia Village .. 

.. 
. . . . 
. . . . 
. . -. 
.. .. 

15 I * .  .. 
16 .. .. 

1x0 o 
106 o 
1 1 5  o 
109 o 
129 o 
113 30 
126 30 

122 o 
118 30 

66 30 
123 30 
1353O 
112 o 
110 0 

127 0 

105 o 
127 30 

74 0 

144 0 
92 0 

1 1 0  o 
I00 0 

32 O 

35 O 
112 o 
60 o 
93 0 

17 . 
18 
19 

2250 

37'0 
6300 
2335 
4060 

5660 

4700 

3230 

4850 
2500 

4415 
6825 

5 200 
4910 
7800 

47 86 
6400 

241 5 
5500 
7 200 
3950 
5700 
3000 

3500 
2000 

I 900 
4000 

Jhangajholi .. 
Mulkotar . . 
.. . . 

20 .. .. 
2 i  ( Triheni . . 
22 ' Beclaim .. 
2 :3 
24 
25 
26 
27 
28 

. . .. 
Hilia Village . . 
. . . . 
. . .. 
. . . . 
. . . . 



gatnrdrdu (duan T01) lo Tnplang Jong (Slatio~r No.  16 of Route from 
DLirjiZijtg to Shigatze.) 

- ppp - 
4 

B B Y A B X ~ .  

Village. 

Village. 

Village. 

River, on bank of. 
Shop. 

Latitude observed a t  LBmiidong 
Village 5600 paces from Dorpa 
011 line from Dorpa to Station 48. 

Village. 
Hill. 

Latitude observed on line 56 to 57 
at Village Amtia,2500 paces from 
station 56 towards 57. 

On bank of. 
Hill. 

Pati. Small Bazar and Dharmstila. 

Same as Station No. 16 of Route 
from DBrjiling to Shigatze. 

Dietance in 
pacee to for- 
word etation. 

61 go 
4770 
4500 
3Y00 

I 1000 
6400 
66 r 5 
3400 
2200 

37 75 
101 46 
5870 
5481 
6225 
9680 
4726 
6,500 
5790 
8500 

7025 
5900 
4400 
10780 
6597 
4600 
5210 
5425 
4600 

7290 
5700 
8.590 
10610 
6400 
4200 

4410 
8625 
13645 

Bearing 
to forwnrd 

etat~on. 

0 I 

103 0 
72 O 
I22 30 
149 30 
107 0 

60 o 
87 0 

95 O 
42 30 
126 30 
95 O 

74 3O 
117 30 
5.5 0 
120 0 

117 45 O o 
136 30 
115 30 

100 o 
77 30 
6130 
140 30 
82 o 
37 0 
40 30 
57 30 
4 8 0  

74 0 

55 0 
77 30 
93 0 
65 30 

I 1 0  O 

8730 
70 0 
62 30 

No. of 
Station. 

29 
30 
3 1 
3 2 
33 
3.4, 
33 
36 
37 
3s 
39 
40 
-1 1 
42 

45 
46 
47 

48 
49 
5 0  
5 1 
52 
5 3 
54 
55 
5 6 

57 
58 
59 
60 

, 61 
.: 62 
, 63 
, 64 

65 
: 66 

.. + 

N-e of Bhtion. 

. . .. 
Kuwapbni . . 
. . . . 
. . . . 
- .. 

Ka~ljia IJek . . 
Kar~jia Village .. 
B I I I I ~ I ~ ~ I I ~  . . 
Gallatilrtu . . 
. . . . 
. . . . 

Cl~arliliu . . 
. . .. 

Dudlr-kosi . . 
Rakola Pasal .. 
Kumdin Lek . . 

Do. .. 
N c r p  Village . . 
Dorya ,, .. 

Lamakhu .. 
Cl~akuwa Lek . . 
Dilpa Village .. 
. . . . 

Bhoj pur Village . . 
. . . . 
. . . . 

Soria Village . . 
. . .. 

Arun River . . 
Cl~airl pur Lek . . 

Do. Village . . 
. . . . 

Nundliakia -. 
. . .. 

Milkia Lek .. 
Do. . . 

. . -. 
Taplang Jong . . 



A*om K(di~*i, Dhamadlo (Station NO. 14 of Rozcte from DdrjiZi?tg to Shigatrel 
to  AT(iricc Bazur (Eotwdli  J. 

No. of 
Station. 

Name of Station. 

Kabiri 
Tamru River 
C%ua Pahiir 
Sarnbua 
Tuklua 

Do. 
AIajhwa 
. . 

Kalamati 
. . 

Sudab Hill 
Do. 

Telia khola 
Hamjung Hill 
Dhankuta 
. . 

Tamru River 
. . 

D hfirapfini 
Barall Chetr 
Chatria 
Megjin 
Chapri Village 

Rotia Village 
'l'hakia Village 
Siltrata ,, 
Dhinsia Village 
A1.Qlia ,, 
Naria 

Bearing 
to forward 

Station 

Distance in 
paces to for- 
nard station. 

On left bank of. 

Village. 
Hill. 

Stream . 
Bazar, Latitude observed. 

On hank of. 

Village. 
Wors l li ppin g place. 
Thhnah. 
ICa 'I'kfinall. 

Bazar, Tl~iillal~. I,atitude observed, 
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