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tested under an air-pump at  Iiew, \when i t  mas found to agree 
a t  every inch of pressure from the normal height down to 
11 inches. 

A similar difference was given by another aneroid that was 
sent up to the Thok-Jalunq gold-fields; this mas supposed to 
have arisen from some accidental fault. 

Captain Basevi, when employed in the elevated ground in tlie 
south and north-east of Ladbk, was supplied with a similar 
aneroid, and noted in his memoranda that the observations 
taken with it were quite unreliable at  grcat altitudes, as hc 
found that even by gentle tapping on the case the iildex varied 
its reading, arid was always movable in that way no matter how 
long he remained at  a point. 

The only conclusion that can be come to, from the three 
trials referred to, is that in their present shape aneroid baro- 
meters cannot be relied on alone a t  great elevations until they 
have actually been tested; and they should always be supple- 
mented with either occasional observatiolls of an ordinary 
mercurial barometer or of a boiling thermometer, at any rate 
until some satisfactory proof of their reliability has been given, 
the errors apparently not showing when the aneroid was a t  rest, 
and kept at  nlucll the samc temperature. 

It will be noticed that the explorer actually went along a 
small portion of the great Brahmaputra l-irer below Slligatze, 
thus adding to our linowledge of its actual course; no iron 
suspension bridge was hotvcvcr seen there, such as Turner 
supposed to exist near Shigatze. The explorer was much 
struck with the magnificent glaciers to the soutll of the Namcho, 
or Tengri Nhr Lake, and they will no doubt prove to be very 
extensive, as the man is a good judge of their size, being well 
acquainted with Himalayan glaciers near India. 

Altogether the explorcr has done very good service, and in 
this first altogether independent expedition has shown a large 
amount of skill, observation, and cletermirlntion. I trnst here- 
after he will still farther distinguisli himself. 

XI.-Jozcnzey to Xhigatze, in Tibet, a d  Return by Dilzyri- 
JfaicZan into Nepaul, in 1871, by tl~e iVntive EzpZorer No. 9. 
By Lieut.-Colonel T. G. MONTGOMERIE, R.E., F.I~.s., ctc., 
Deputy-Snperintendellt G. T. Survey of India." 

THE native explorer ~ ~ l i o m  I designate as No. 9, for one portion 
of his work, made his way from DB jiling, passing through Sik- 
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lrim into Great Tibet; i t  is not, however, necessary to refer to 
his journey in detail until he got beyond what Dr. Hooker 
called the Wallangchoon Pass, as up to that point Dr. Hooker 
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 
firther, as he was not known to any one, nor able to give any 
zatisfactory evidence as to his being what he stated. H e  was 
taonsequently rather in despair, but was fortunate enough to 
ingratiate himself with the chief official of :L large Sikkim dis- 
trict whose wife happened to be very ill. I have always made 
my explorers take a supply of medicines with them, mostly of 
i~ative kinds, with only a few ordinary European sorts to pre- 
sent to people on their journeys. In the present instance, the 
explorer had also provided himself \pith a Hindi translation 
of a treatise as to using these drugs, and, when he heard of 
the ~voruan'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 a t  once acccpted, and the explorer having seen her, 
searched his book until he came across sonie disease wit11 the 
same symptoms as she had, and he then boldly prepared the 
medicines directed and gave them to the woman according to 
the instructions, and awaited the result in not a little trepida- 
tion. I n  a fen- days' time the woman became wonderfully better, 
and eventually a cure was effected, very much to the astonisll- 
nient of the amateur practitioner. The explorer was treated wit11 
marked kindness and hospitality from the day the woman began 
to  improve: he the11 again urged 11is request to be allowed to 
pass into Tibet. The headman said he would be glad to give 
him permission, but that i t  would be of no use, as he would LL 
again stopped by another official before he advanced vcry far, 
unless he had some one to answer for him. The explorer, h o ~ -  
ever, continued to urge his point, and a t  last the oEcial said he 
would himself be his security, and he finally sent one of his 
onn rnen with the explorer, wllo passed him through the places 
where he mas likely to be stopped. 

The explorer conseqnently marched on without any furthcr 
interruption, except the ordinary ones at custom-houses, where 
his baggage was strictly searched; fortunately his instrumentb 
were so well concealecl that they were never discovered. 

From the Tipta-La-tbe Wnllangchoon Pass of Dr. Hooker, 
probably so named from tlre village south of it, which the ex- 

1 rer gives as Wallungsum-he made his way in t\vo marcliei 
?oO~ashiralc. The road was a difficult one, the ground north ol 
the pass being very elevated and barren, so tliat both food ant1 
fuel had to be carried on 1 hks for the use of the party. 
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The Tipta-La was corered nith snow ; i t  is on the watershed 
of a very high range that runs nearly east and west, forming the 
boundary between Nepal ant1 Lhisa. 

Tashirak is a large standlng Bhotia encampment on a feeder 
of the Arun Hivel; which rises iu a glacier to the west, ancl not 
011 the maill stream of that river, as was formerly supposed ; it 
is 15,000 feet above the sea. illarching north, the explorer 
crossed the Nila-La Pass, and, passing a large Lima monastery, 
reached the Shara village of some 50 llouses, which is under a 
ThSnahdir of the Tinki or Tinka district, generally known as 
T~nkijong after its rbrt (jong). Here his baggage was very 
closely searched, ant1 i t  was only by means of the man sent by 
the Sikkim official that he was able to advance farther. After 
many inquiries were made, he got a pass to travel to Shigatze, 
and, being fairly in Tibet, he was never stopped again. He 
made his way first to Lamidong, a village of 50 or 60 houses, 
arriving there on the 4th September. Before reaching this 
place the explorer llad latterly seer1 110 cultivation except that 
of Indian-corn in small quantities, but at  I.imLdong itself there 
1 ~ ; ~ s  a good dcal of nheat and peas, and round about several 
other v~llages could be secn equally well cnltivated; all these 
villages mere on or near the banks of thc great eastern branch 
of the Arun River, called the Hhantongiri River, which comes 
from thc east. 

The next day- he arrived at another small village with plenty 
of cultivation, all tending to show that he had again reachcd a 
Marmer climate, Liniadong being 13,100 feet above the sea. 

On the 6th September he crossed the Tinlci-La Pass, and 
after a trying march reached the village of Tashichirang on the 
bank of the Chomto Dong Lnlre, which is a fine sheet of water 
about 20 miles in lengtll by 16 iliiles in breadth, at an elevation 
of 14,700 feet abovc thr  sea. This lake has never been shown 
in any map that I am aware of, but n e  ]lave notice of its exist- 
ence in itineraries collcuted by Mr. Hodgson, Dr. Campbell, &c. 
The explorer found the mater very clear and pure, and very 
good to drink: he and his party used it, and ryere told that 
the inhabitants took it in prt~ference to that of the two or 
three streams which were seen to run into the lalie. The CX- 

plorer nas unable to go completely round it, but he could see 
it fully ns Ile passed along its nortllerll shore, and yet could 
discover no s i p s  of an outlet; the inhabitants declare that i t  
has none : the sweetness of the nater, however, is against there 
being no outlet, ancl if so it must be somewl~ere to the south- 
east. The lake forms a portion of the boundary between 
Siklcim and the Lllhsa territories, the Sikkim territory lying 
to tho east, and t11,lt of L h i ~ n  to the west of the lake. Several 



yery high snow-peaks were visible from the lake to the east and 
south. 

On the 7th September he arrived at  Kangji, a Sikkim village, 
which, though it has but 50 houses, boasts of a wonderful number 
of dogs, the explorer declaring he himself saw at  least 200, and 
was certain that he never met with such a large proportion in a 
Tibetan village, where they are proverbially numerous. 

On the 9th September he reached Chajong (Tathphni) hot 
springs, nhere he took latitude and thermometer observation., 
the latter making it 15.000 feet above the sea. Four reservoirs, 
each about 30 feet in circumference and 3 feet deep, have breu 
built to catch the water of these springs, which appeared to be 
sulphurous, and have a high reputation for their curative pro- 
perties, being visited by numbers of people. The place swarnled 
with Tibetan (Hodgsonian) antelope, which are quite tame, 
being never disturbed, as they are considered to be dedicated 
to tile deity of the hot springs. The next day the party en- 
camped in a ravine, and the day after crossed the Lagnlung-La 
Pass, which has quantities of glacier-ice close down to it, being 
itself 16,200 feet above the sea. This pass forms the boundary 
betn een Sikkim and Lhitsa; the march terminated a t  tlie village 
of Thak. On the 15th September he passed the village and 
post of Sai-Jong, which is surrounded by cultivation, and 11as 
numerous other villages round about ; encamped at  Chota-Thpn 
or Darcha village on the banks of the Sai-Jong stream, which 
comes from a great distance, rising in Sikkini. The nest day 
he crossed the Gyaling Mountains by a pass covered with snov , 
and reached the BBlu Koti village of 20 houses ; this place has 
a good deal of cultivation, and numerous other villages ale 
visible round about it. I'assing thence through a level ant1 
well-cultivated country, the explorer reached Shigatze on tl e 
17th of September. 

The explorer paid the usual homage to the Litma of Tashi 
Lumbo, making an offering of tmo rupees. He found the city 
of Shigatze in much the same state as described by the chief 
Pundit ; he, however, heard of the serious rebellion which had 
been raised against the great LBma of LhBsa in April, 1871, 
during which hundreds of people n ere killed. 

The explorer remaincd in Shigatzc till the 29th of Septeni- 
ber ; he then made his way south-westwards, lowards the Dingri 
Maidhn, resuming his route survey on the 30th September from 
a point he had previously visited. By evening he reached the 
village of Shimrang, and the next day crossed the Shabki-Chu 
River, which was 65 paces wide and 4 feet deep, flowing d o ~ ~ n  
into the Sang-po (BrtihmBputra) ; numbers of villages were seen 
on and off the road. The harvest mas being reaped. 
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On the 2nd October he reached the great Shakia monastery 
(Gorzpa), TI hich is only second to that of Tashi Lumbo. The 
explorer was unfortunately not able to stop a t  Shakia to examine 
the place more closely. H e  says the Shakia monastery is on a 
low spur ; it is inhabited by about 2500 monk Lrimis, ruled by ,z 
great Lima, callecl Shakia-Gangma (king, or above all others) J 

he is looked upon as a deity. His Ltimhs are the only ones in 
this part of Tjbet that are allowed to marry; they are callecl 
Dhzckpa's, other Lrimis who are not allowed to marry being 
called GciZzcpis. The town of Shakia lies at  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 from 
Nepal; all the other shops are kept by Bhotias. There is a 
large amount of cultivation around Shakia, though it is about 
13,900 feet above the sea. 

On the 3rd of October the explorer crossed the Dongo-La, 
and again got into ground drained by the Arun River, and oil 
the 5th October reached the Chokuar village, on the left bank 
of the Phungtu or Dingri-Chu River, the great western branch 
of the Arun River. 

Continuing westwards along the Dingri-Chu River, the ex- 
plorer reached the Sakar-Chu Hiver, a branch of the Dingri- 
Chu. The Sakar-jong (fort) is about 8 miles north of the junc- 
tion, and is the residence of a Lhrisa magistrate. The Ghurlias 
in 1854 advanced as far as this point when they invadecl 
Tibet. 

On the Sth of October the explorer reached the town of 
Dingri, which is generally known as Dingri Maidtin, from the 
large open plain in which it stands ; i t  is also sometimes called 
Dingri-Ganga. The town has but 250 houses, supplemented 
with tents on occasions of fairs, &c. ; 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, 
seventy-five paces in length-showing that even at  that point 
this great eastern branch of the Arun is a very larze stream, as  
might be expected from its draining 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 Cl~inese officer, 
called a Daipon, who is the chief military and civil officer, 
resides in the fort ; he has a small garrison of Bhotia soldiers, 
with but one gun. 

From Dingri there is a very good road which runs north-west 
to Jong-la-Jong, a11d thence by Kirong town to Katmindu. 
Officials are, howevcr, the only persons who are allowed to 



travel by this route, traders and all others taking the nnc 
followed by the explorer to Kilam, &c. 

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 : hc 
accordingly pushed on as fast as he could. At first he passed 
through a wide all but level tract, and then getting into 
rougher ground reached the Thung-lung-La on the lot11 of 
October ; he found the pass covered wit11 old ice and snow, i t  
being 18,460 feet above the sen. 

On the 11th of October he renchecl the town of Nilam, 13,000> 
feet above the sea, which has about 250 houses. I t  is ruled by 
a couple of Jongpons, the LhBsa Government sending two 
there so as to be a check on one another. Nilam being the first 
Tibetan town on the road from Nepal, is considerecl to demancl 
extra vigilance, and conseqllently the explorer and liis party 
were very closely examined 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 t!irough a moderately level tract, though at  a very great 
elevation, but from the Thung-lung-La, where he crossed the  
Himalayan watershed, he again entered on very rugged grouncl, 
much more dificult than even that south of the Tipta-La (or 
\Vallungsum Pass). 

Between Nilam and Listi Bhansir lie followccl the general 
course of the Bhotia-Kosi River, and though i t  is but somc 
twenty-five miles direct distance bctween tlie two places, the 
explorer had to cross the Bhotia-ICosi liivcr fifteen times, by 
means of tliree iron suspension, and eleven wooden bridges, each 
of from twenty-four to sixty p x e s  it1 length. ilt one place the 
river ran in a gigantic chasm, the sides of which were so close to 
one another, that a bridge of twenty-four paces uras sufficient to 
span it. This was just below or south of tlle village of Choksum, 
Near this bridge the precipices were so impracticable, that the 
path had of necessity to be supported on iron pegs let into 
the 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 tlran 
eighteen inches, and often not more than nine inches in width, 
and is carried for Inore than one-third of n mile (775 paces) 
along the face of the cliff, a t  some 1,500 feet above the river, 
which co~ild be seen roaring below in its narrow bed. The ex- 
plorer, who has seen much difficult ground in the I-Iimalayas, 
says he never in his lifc met with any thing to equal this bit of 
patli. It is, of course, quite impassable for ponies or y h h ,  ant1 
but very few sheep and goats even go by it, though i t  is con- 
stantly passed by men with loads. 



There are several other smaller pieces of paths betncen 
Nilan1 and Listi Bhansir which are nearly as bad, but they are 
fortunately not continuous. 

From Listi Rhansir the explorer's route does not call for any 
special notice, here being much the same 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 valleys or Mns .  It may, however, be 
noted that thc explorer crossed the Indrawati feeder of tlle 
Xosi, which has five small tarns near its source, called Palicll 
Pokri. The source is in the snowy mountains to the west, us 
shown on the map. 

The lower grouncl,'tllough not at  all note\~orthy in itself, hat1 
never been surveyed in any way previously, the only land mal.1:~ 
being the few great peaks in its neighbourhood, that have bcen 
fixed from a distance by the Great Trigonometrical Survey, and 
I consequently consider the survey of i t  and other portions of 
the lower ground a very valuable addition to the geography of 
that part of the mountains. 

On reference to tlle map, i t  will be seen that by this explora- 
tion the position of the great Himalayan watershed has beell 
determined in three different places. In  each case i t  proves to 
be far behind or north of the lofty peaks that are visible from 
UindustBn, such as Mount Everest, Kanchinjing, kc. 

The explorer, it will be seen, vent completely round 31ount 
Everest, but his route Isas so hemmed in by great mountains 
that he never got a view of Mount Ererest itself; i t  seems to 
have been invariably hidden by the subordinate peaks which arc 
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 Jlinnn peaks were, however, seen from the west of Taplang 
Jong, but only n short base could be secured. The explorer 
was much im-pressed by Kanchiniinga ; i t  is lino\\,n to the 
natives near Taplang as Kumbh Karan. Langzir. The people 
south of the Himalayas, in Nepal, call all snowy mountains 
Langlir, by which they mean the highest points. They call 
the peaks t l ~ a t  have no snow Banjung, and the low ground 
under the said Banjzcng they call Phedi. The term Himalayas 
is not used by uneducated people, who only talk of the snowy 
mountains as " B a r f h i  Lang~ir." 

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 Kanchinjingn, 
referred to above, he never got any name for a peak, though 111 

a few cases they gave that of the nearest village. 
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Several of the other peaks fixed by the explorer were very 
lofty ones, covered with perpetual snow to a great distance 
below their summits; those north of Mount Everest and Kan- 
chinjinga are perhaps the most interesting, as being beyond the 
Himalayan watershed. One to the nortll of the road, between 
Shalria 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 Turner crossed it near Chumaliri, up to the 
Brillmiputm, or Sang-po Biver on the north from west of 
Janglache to Shigatze. The route between Kirong, Jox~g-ka- 
Jong, and Dingri Maidin is still a desideratum, as we are in the 
dark as to the size of the Palgn Cllo Lalie, which, hob~ever, it now 
appears mill lie somewhat to the south of the approximate 
position which I gave it in my map showing the chief Pundit's 
ronte to Lhisa. 

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 Hindustin, the others being the 
Indns, Sutlej, and Karnili. The length of the eastern and 
western upper sources is v e ~ y  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. 

In the route survey made by explorer No. 9, from DLrjiling 
to Shigatze, and from Shigatze by Shakia, Dingri Maidin, 
Nilam, &c., to Katmindu, the value of his pace has in the first 
instance been derived from the difierences 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 applied to the number of paces, showing the differences 
of longitude for cach section, and the value of the same in 
degrees and minutes was deduced therefrom in the usnal way. 

Taking the longitude of Dirjiling at  88' 18'4l0, as determined 
by the triangulation of the Great Trigonometrical Survey, and 
applying the differences of longitude as determined above, the 
longitude of Shigatze, by Tatiphni, Cl~ota Tipu, &c., vide map, 
i.e., b the most direct route, would be 88" 16' 44". 

Taeing the longitude of Katmbdu at  85" 17' and ap- 
plying the differences of longitude as above, between it and 
Shigatze, by Nilam, Dingri, Pil, &c., the longitude of Shigatze 
would be 88" 32' 45. 

On examining the map, however, it is at once apparent that 
VOL. XLV. z 



the lonqitude of Sl~igatze, as cletern~ined I)y n route sun  ey 
from D&rjiling, is lilrely to be more reliable than that derived 
from Hatm:indn, because the difference of longitude, bt~twe, 11 

D8rjiling and Shigatze, is but 0" 2It, nhile the diflerenct: 
between li;itm&nrlu and Shigiltn', is l l t ,  or in other Irords 
the longitude of Shig:~tze would be very mnca11 more nRectcd by 
an error in the value of the pace in t l ~ e  lattcr case than in the 
former. I have conscqucntly decided ilpon using only the 
value as determined from Dh~jiling. 

In  iriy report on the chief Pundit's esl)lor;it~on to I,li6\i1, 
I explained that the longitllde of Shigatze was determined by 
the route survey wl~iclr IIr. Turner made during his journey 
to Shigatze, coinliinecl with the route of the I'undit, Slligatze 
\\as computed to be iu longitude S8" 4Sf, a very close acrec- 
nlent with the value as determined above independent15 I,\. 
explorer No. 9, I iz., 88" 4'7'. I t  may consequently be conclr~clcd 
that the longitudes of Shigatze and of Lhhsn, which depci~tls on 
Shigatze, as given ill my first map, are very close approxima- 
tions, and i t  is gratifying to find that my reliance on Tmner's 
route surrey mas not misplacecl. 

The explorer's work has stood all the usual tests satisfactorily, 
the average value of Eiis pace, 2.45 feet as determined from the 
differences in latitude, is about what might be expected from a 
man of his stature. His latitude observations agree very \\ell 
inte.1- se, considering that he used brlt a small pocket sextant. 
l i is observations at  Shigatze give much the same latitude as 
that derived from the chief Fundit's observations with n l r l rp~ 
sextant at that and other places. 

IIis heights are the weakest part of his work, as, ouing to 
the larger thermometers originally sent with him liaving been 
broken, he nus reduced to take his boiling-point observations 
with a very small thermometer. The he~ghts, however. arr 
probably fair approximations, and give a good general idea of 
the great elevation of the upper part of his ground. 

His bearings to peaks on either side of his road were inore 
nuinerous than usual, and on the ~vhole he n7as fairly successful 
in fixing the more conspicuous. 

The exploration with its bearings, &c., opcns out the geo- 
graphy of nearly 30,000 square miles of what has hitherto been 
in many portions terra incognita and in others nearly so; the 
indicatioils on our maps llaving been of course mostly con- 
jectural. Tlle exploration more especially elucidates the geo- 
graphy of tlie basin of the Arun or Arun-kosi liiver, the great, 
eastern feeder, if not the main source of the great Kosi or 
Iiosiki lliver, m.hich drains the whole of eastern Nepal. Tlie 
courses of the upper feeders of the Rrun have hitherto been a 



p~izzle to geographers. The csplorer's \.cork also defines the 
course of the great western tributary of the IKosi Ilirer, viz., 
the Bhotia Kosl, of which we had previously no survey. 

His route survey is 8-11 miles in length, of \~hich  5L0 miles 
may be s;~icl to be orer entirely new ground, and the remainder 
(though close to u line along which one European has travelled) 
had never beell regularly surveyed before. 

The explorer tool: latitude observations at  11 points up011 
which the morlc depends, and determined the height of 31 
places. His work, I think, will prove a valuable addition to 
the Trans-Frontier geography of India. 

LIST of POSITIONS of the CHIEF PLSCES as dctcnnined from the ROUTE 
SURVEY of EXPLORER No. 9 in NEPAL ant1 GREAT TIBET. 

/ L i d .  ( Longitodc. 1 ~ra~la.  / llemarlcs. - 

j i i  . . . . . . . . 
T i  . .. .. .. 
Cllota-Tipu (or 'arcll')l 2s 57 / SS 27 1 14,158 1 

villagc) . . . . . . . . i 

Iintmindu.. .. . . 27 I1 1 S5 18 I Fronl Cnmford's 
' ' { to G.T.S. l'cnlra 

Sl~igatzc (Tashilunlbo) . . 2 17 

I i  . . . . . ?S 7 

Dingri-IIaiclin town . . /  2 8 3 5  

Iiabiri River, bank of .. / . .. 

SS 47 11,822 

87 54 1 13,259 

S 6 1 0  13,865 

1 s7 33 I . i No astronomical 
latitude. 

Nilam-Jong (or Kuti) .. I 2S 9 , SG 5 1 13,911 

1 X,~rl~aria (Xalia) .. .. 26 26 / ST, 45 I .. 
Dhsnkuta . . . . . . . . 1 26 56 Si 21 1 
Lamidong.. .. .. .. 27 10 , 86 52 1 .. 
Amtia on bank of Aruii 

River . . . . . . . .)I 
I 

The longitude of Shigatze is derived from Dirjiling by the route survey 
passing through Tatipani and Chota-TBpu. In tho map accompanying this 
memorandum, 8S0 40' was avvumed to be the longitude, using a mean between 
the valucs dcrived from Katmilnllu and Shigatze. In future compilations the 
povitions as given on the map, will require to be corrected to those given above. 
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,, 13 0 0 / ,, .. 84 44 0 1 ,, 128 57 8 

, , 28 12 0 0 1 Shiqftt~e h u t  .. 1 GO 53 30 ,, 29 1G 14 

9 9 

,, 29 1 2 0 0  1 9  

,, 30 1 2 0 0  9 9 

9 9 

12 ' O~t*,b- r  4 11 0 0 Pi1 village .. 
12 0 0 I " 
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pllzzle to geographers. The explorer's wolk also defines the 
course of the great western tributary of tlle Kosi RixTer, viz., 
the Bhotia Kosi, of which we had previously llo survey. 

Eis route survey is 844 miles ill length, of xvhich 550 miles 
zaay lDe saicl to be over elltirely new groulld, and the remainder 
(though close to a line along wllich one Europeall has travelled) 
had never beell legularly surveyed before. 

The explorer took latitude observations at 11 points upon 
which the work depends, and determirLed the height of 31 
places. :Etis xvork, 1 think, will prove a valuable addition to 
the Trans-Frontier geography- of India. 

LIST of POSITIONS of the CHIEF PLKaES AS deterrnined from the ROUTE 
SURVEY of EXPLORER NO. 9 in NEPAL and GREAT TIBET. 

Latitude. Lonqitu(le. a Eeight. | Remarks. 

Feet. 

D<<rjiling ....... .. .. .. 27 '2 88 19 7, 253 Frorn G.T. Survey. 

Tatapani ....... .. .. .. 2g 36 88 8 1.S, 025 

Cllo.ta-Tapu (or Darclla} 28 57 88 27 14 558 

\ lllage) .. .. .. ' 

ShiOatze (Tashilumbo) .. 29 17 88 47 11,822 

Pil ...... .. .. .. .. 28 ';.7 87 54 13, 259 

Dillgri-)laidan town .. 28 35 86 40 13,865 

Nilam-Jong (or Kuti) .. 28 9 86 5 13,911 

RatmEndu .. . .. 27 41 85 18 . I{From Crawfold's 

Eabiri River, ballk of .. .. .. 87 33 .. +{No astronomical 

N.lrllaria (Naria) .. 26 26 86 AS i 

Dhankuta ..... .. .. .. 26 56 87 21 2, 927 

Lbtmadon ..... .. .. .. 27 10 86 52 .. 

Amtia on bank of Arull} 27 12 87 12 1,79S 

The longitude of Shigatze is derived from Darjiling by the route survey 
passing through TatapaIli and Chota-Tapu. In the map accompanyinC this 
men:lorandum, 88? 40' was assumed to be the longitude, using a mean between 
the values derived from Katmandu and Shigatze. In future compilations the 
positions as given on the map, will require to be cotrected to those given above. 





OBSERVATIONS O F  THE BOIT~ING-POINT TAKEN IN NEPAL AND GHEAT TIBET BY EXPLORER NO. 9-continued. W ip 

1 187% 1 
I 

28 , Ja~ir la~y 11 10 A.M. 

20 9 > 1 7  ., 

j , , 
18 I 7 A.X. 

3 1 ,  ,, ,, I 2P.M. 

:: 1 9 , 22 7 A.M. 
I , , 26 noon 

3 i l  ,, 28 ' 7 A M. 

35 ; February 1 9 A x .  

3 7 A.M. 

37 
3E I :: 7 1 7 P.H. 
38 i June 19 noon 

39 August 12 ' 11& AM. I 

! 
Station. 

I 

I NO. 1 / In Air. 

. . . . . . . . . .  Kanjia Lek 

. . . . . . . . . .  Iiumdia Lek 

Lamakhu Village . . . . . . . .  
. . . . . . . .  Chakuwa Lek 

Amtia V. on bank of Arnn Ei\,er 

. . . . . . . . . .  Chuwa Lek 
. . . . . . . .  Sudab Village 

Dhankuta Bazar . . . . . . . .  
Barah chetr . . . . . . . . . .  
h'aria Bazar . . . . . . . . . .  
llasdri G. T. Survey office . . . .  

Ditto ditto .. ,. 

1)cduced 
Hriglit abt)vc. 
Set1 in feit. 

K e ~ r a n a ~ .  

- - - - - - -- - - g 
4,520 1 lYest wind. 6 
6,302 i No wind and rain. g 
4,622 ' North n ind. 3 
6,869 1 Ditto. 

a 
1,798 I East wind. 

? 
. . Data i ~ ~ c o ~ u y l ~ t e .  $ 

3,493 South wind. B 
2,927 Ditto. % 
. . I West wind. 

D 

. . South wind. h & 
U 

. I 0" 
Mean of six. Cloudy aacl ' ( calm. E c. 

XOTE.-The preceding heights above sea-level are computed differentially from height of Mssdri Observatory, taken at  6937 feet, to 
which the observer's boiling-point 201°'83 and teniperature 7Z0.i5 have h e n  assumed as correspnding. 4 

t-' 



EOUTE SGRVEY FROJI D~RJILING (T115na.11) TO SHIGATZE 
(Market Placc). 

I 

1 , Dirjiliug .. .. 
.. .. $ ' Kuinchalia . . . . 

4 .. .. 
5 Hamnphong . . . . 
6 ,  .. .. 
7 Phalialung Lcli . . 
8 .. .. 

! 
No. of , i$t,tioll. Same of Station. 

I 

.. .. 
Nabl;~llg .. . . 
Surisbhslijan . . 
Suria Lek .. . . 
Shiltiqrur . . . . 
liabiri . . .. . . 
P h u w  V~llsge .. 
, ?  1 aplang Joiig . . 

.. .. 

.. .. 
Ti~bli'a Tlloli . . 

.. .. 
Ebsllqkhola . . . . 
r 7 l a u l ~ r u . .  .. .. 

.. .. 

.. .. 

.. .. 

.. .. 
Tssllirak CLin . . 

.. .. 
Niln-Ln .. . . 
Shard . . .. . . .. .. 

. a  .. 
T:~sllicl~irnng . . 
Churnto Dong . . 

.. .. 
Nangji .. .. .. 
Cllajollg .. . . 
Tinlii-LA . . . . 

.. .. 
Lag11111ug-La . . 

Dei,ring / 1)i"t;rnce in 
to L.bm.kid t, i;ZLul 

sh'i''' S L ~ t i o ~ i .  

.. .. 
Chota Tip11 . . . . 
Gya l i~ ig -h  .. ... 

13,96:J ~ 
4,15'L 
7,279 'I'lhii~;~Ii. 
2,350 : 

10. Yt0 ' Villngcx. 
15,100 1 
2,871 

8, 
i,(Oil b)ol~di~ry bct,\reen Di iti,>h 

anit N e d  Territoric~. 
13,010 1 
9,:iSO ' Vi1:ngc. 
5,423 1 Hili. 
7,085 ,, 

15, 140 , Villi~gc~. 
4,5tiCi , Strra l~~.  

13,850 , 200 ):~nlu frolll. 
16,807 j Villtbgc. 
6,6Ot; 1 
3,859 I 

11, I5  I ' Villi~ge. 
17,097 / 
7,270 Stre:un. 
8,511 Itiver, oli lln~l!; of. 

11.800 ( 
8,010 

18,001 i 
5,338 / 

10,200 I Stmam, on lrSt h t l ;  of. 
12,lOU I 
9,910 / Hill, on top of. 

34,0:10 ! Villibgc. 
1,700 1 

28,5:;:1 / 
4,2dS Villsgc. 
2,5011 / Lake, on b:nll; of. 

21,225 1 
6,065 / Village. 
5,450 , , Latitude o11sc.rrtcl. 
6,684 I Hill. on top of. 

20,104 I 
l i ,  , j llill. Ik>u~nlnry of Fi1iiii111 

and Lhisa. 
I f l . I ! N  

Stream, on bank of. 

Village. L:~tit[i~le 011servc (1. 
1I111, on top of. 
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FROX CHAKGMA (Village near Shigatze) TO KATVBNDU. 

14 Donpo-La .. 
15 Si~ms-Cl~il .. 
16 i Pi1 Village . . 
17 1 . . . .  
18 : . . . .  
1 !) . . . .  
20 ; Chniol ;~  .. 
21 ! l'hi~ngtil . . ; ,, . . . . 
2 4 ;  " . . . .  
25 . . . .  
26 Chalior . . . .  
27 . . . .  
26 Dingri Jong .. 
29 . . . .  
30 Tl~l~ilgla . . 
3 1 . . . .  
32 I . . . .  
33 Palgu . . . .  
34 . . . .  
35 'I71alii:~Ii1ig . . 
36 , Nifkun Jong .. 
37 Kod llivcr . . 
38 , , .. 
39 , . . .  
40 Choks~uu .. 
41 . . . .  
42 . . . .  
4:3 1 . . . .  
44 . . . .  
45 . . -. 
46 lirnmgl~~i~k .. 
47 ' Listi . . . .  
48 List1 Villngv 
49 . . . .  

I 1 DisLmrc in 
Paces / "'::Ed 1 to Forward REMARKS. 

Station. 

1 Village-10,996 paces from I station No. 48, on the line 
from No. 48 to  No. 49 of 
foregoing numbering. 

Hill, on  top of. 
River, on right bank of. 
Temple. 
Stream, on bank of. 

Hill. 

Hill. 
Stream, on bank of. 
Latitude observe~1. 

Village. 
Rivel; on bank of. 

Town at enrrailce to. Lati- 
tude obser~ed. 

Hill. 

Stream, on bank of. 

Village. 
, , Latitude oliserred. 

On right bank of. 
t r  ~r 

On bridge. 
Village. 

Hill, or1 top of. I 7 s  



Fnonf CHANCMA (Villagc near Shigatzc) TO ICAT~~~NDU-colltinz~ed. 

61 ' .. .. 
62 / Chautaria Ijcl; 
6'3 ' 

Cliabcli .. .. 

; Stream, on bank ( ~ f .  

Ilearing 
t o  Forward 

Mation. 

-- 

1 ' )  

, > ,  
, L t n  011 bank of. 

I 
7 9 

1 Hill, on top of. 

I)idtanre in 1 
t,, $:z,":ard / I:I:~I.~BKS, 

-~ .. - 

I 

/ Village. 

FROM K A T M ~ N D U  (Asan T O ~ )  TO TAI>LAXG J ~ N G  (Station No. 16  of 
Route from Dbrjiling to Shigatzc). 

Uinii Villagc 
.. .. 

Bist Villaye . . 
Bulapn ,, .. 
Nabna LeB . . 
Dabchin Villagc 

.. .. 
Triheui .. .. 
Bedana . . . . 

.. .. 
Hiliu l ' i l i a ~ e  

.. .. 

.. .. 

As:rn Tol. 1,atituclc ol~servctl 
on this line, 1025 paces 
from starting point. 

1 Village. 

Junctio:i of two streams. 



FROM EATM~NDU (Asan Tol) TO TAPLANG J O N G - ~ O T Z ~ ~ ~ U C ~ ~ .  

.. .. 
/ Kanjia I'ek . . 
I Ka~ljia Village 

Bungnang .. 1 Gahrliahr .. 
I 

.. .. 
I Chnrkhu .. 

I , . I Nerpa Village 
\ 

48 i Larnakhu . . 100 0 
49 Chakururra ~cic.  .. I 57 30 j 
50 j Dilpa Villago .. ti1 30 I 

51 .. .. 140 30 
52  , Bhojpur \-illage .. I 82 0 
5:: .. .. ' 37 0 
54 I ., ,. 10 30 
55 SuiiaYil.bge .. 1 57 30 

1 Aruu River .. .. 74 
Chnsnpur Lek .. 55 

I , , Village 77 
I .. . .  '32 

Nundh:rkia .. .. 65 

1 .. .. I 110 
i Milkin Lek .. .. 87 
/ ,, .. .. I 70 
I .. .. c;d 

3:400 
2,200 ' Village. 
3,715 

J O , l . i f i  
5,870 Village. 
5.481 

6,500 
5,790 

Latitude nbaervcd at  Lti~s~i-  
dong Village 5600 paces 
from Dorpa on line trom 
l)orp;l to Station 48. 

7,022 , Village, 
5 ,!)fJO EIlll. 
4,400 

10,780 
ti, 597 
4.li00 
5,210 
5,l 'tj  

Latitu<le observed on line 56 
to 57 at Village Amtia, 
2300 paces from Stilt~on 56 
towarcls 57. - i ,L. iO L ,  On bank of. 

6,700 Ilill. 
S.590 1 

10,blO 

6 ,  40,) (Pt1t.i. Sr~~al l  Dazar and 
Dharmsila. 

4,200 1 
4,410 1 

alne as Station No. 16 of 
ltouta f'rum Dkljiling to 
Sliigntze. 
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F~tonr KABIRI DHARMBALA (Station No. 14 of Route from DLrjiling 
to Shigatze) TO NARIA BAZAB (KotwLli). 

Ilearing 
tln Forward 

Station. 

1 a . .  
2 / Tamru River 
N Chua Paliar . . 
4 i Samh~ia .. 
5 1 Tukma . . . .  
ii . . . . . .  
7 Mnjliwa . . 
8 . . . .  
9 I Knlamsti .. 

10 . . 
I1 ~udab'ki l l  .. 

. . . .  246 0 
Tsmru River .. 211 0 

211 30 . . . .  
. . . .  Dhiirapini 272 0 

Bnrah Chetr .. I!tl 0 
. . . . . .  Chatria 215 0 

1 e n  . . . . . .  177 0 
Chapri Village . . 275 0 

. . . .  "06 30 
Kotia Village . . 220 30 
Thskia , , .. 2t;l 0 
Sikrata , , .. 251 0 

I 272 0 
Dl~iinsia Village .. 267 0 
Ariill;~ , , .. 2.51 0 

On left bank of. 

Village. 
Hill. 

Hill. 

' Stream. 

I Bainr. Latitude obserrrb 

I Village. 1 Worshipping place. 
Tlrinall. 
Ka Thinal~. 

Bazar, Thinah. L:ititr;de 
observed. 







Continuation of Map 

M a p  s h o w i n g  
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