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THE OPERATIONS OF THE 

GREAT TRIGONOPETRICAL SURVEY OF INDIA 

(1.) These operations may be classified as follows :- 

I. Trigonometrical; the Longitudinal Series of triangles between 
Calcutta and the Eastern Frontier. 

TI. Trigonomctrical; the Eastern Frontier Series. 

111. Trigonomctrical; the Meridional Series which will connect Jub- 
bulpore with Madras. 

IV. %gonometrical; the Longitudinal Series west of Calcutta. 

V. Diyonometvica2; the two Series on the meridian and parallel of 
Bangalore. 

VI. Tri~onometrical; the Series on the meridian of Mangalore (75"). 

VII. Topograpi~ical; the Surveys of the districts of Kumaon and Gurh- 
wal, and the stations of Masoori and Landour. 

VIII. Zbpoyraphieal; the Surveys of the provinces of Kattywar and 
Guzerat. 

ILE. Geographical ; exploration of Trans-Himalayan regions. 

X. Astronomical; determining the latitudes of certain etations on the 
Calcutta Longitudinal Series. 

XI. Astronomical; determining the latitudes of certain stations on the 
Scries on the meridian of 75". 

XII. Miscelli~neozcs ; Leveling Operations, and arrangements for the 
futurc better protection of the stations of this Survey. 

XIII. Ceodotic and Jfagnrtic; determining, at certain stations of tlie 
Great Arc, the number of diurnal vibrations of two pendu- 
lums, the property of the Itoyal Society of London, and 
nieasuriug the Magnetic Dip, Declination, and Total Force, at 
thc same ~tations. 

XIV. Computalions ; the final examination, reduction and publication of 
the Trigoriometrical and Astronomical Observations. 

XV. Cartography ; the preparation and publication of the various Charte 
and Maps. 



(2.) The out-turn of work has been as follows :-Principal Triangulation* 
wit11 the great theodolites, 11 6 triangles (the errors 
of which are shown in the margin), covering an area 
of 21,800 square miles, and completilig about 709 
miles in  lerigth of the several chains of triangles; 
secondary nlid minor triangulation with theodolites 
of various sizes, 7,386 square miles, defining the posi- 
tions of P66 points, of 162 of wl~ ich  the heigl~ts  were 
also determined ; Cadastral Surveying, on the scale 
of 12-inches to the  mile, 2,121 acres.; Topographical 
Stlrveying, on scale of 2-inches to  the mile, 617 square 
miles, and on scale of 1-inch to the mile, 1,620 squ:lre 
miles ; Spirit-Leveling, 156 linear miles ; and Geo- 
g?.apl~ical exploration, along a, line of route about 
1,200 miles in  length, in Great Thibet. 

(3.) I proceed as usual to  report on the general operations of the respective 
Survey Parties and Offices ; further details will be given in the Appendices, which 
contain selections from the annual Narrative Reports of the Executive Officeru, and a 
special Report by Captain T. G. Montgomerie, on the Trans-Himalayan Explor a t '  ions. 

THE EAST CALCUTTA LONGITUDINAL SERIES. 

(4.) This chain of triangles crosees the districts of Jessore, Furreedpore, 
fissomsr. Dacca, Backergange, Bliullooah, and Tipperah, 

=, R, Th,lillicr, R.E., ~~~~~~~~~d O d e .  and extends from the meridian of Calcutt:~ to the 
Y ~ .  C. J. Neurillc, Civil Asis tant  4th Orade. Eastern Frontier. I t  was cornmenced in 1863 by 
,, F. W. Ryall, Sub-Aseintant 2nd Grade. 

G. A. Hnrrir,  Sub.Asrirtnnt 3rd  Grndc. 
Lieutenant Thuillier, R.E., who has had the sntis- 

:: W. J. O'Sullirlm, S u b - h i s t a n t  3rd  Grade. faction of completing it  during the present year. 

' , T h e  Qrent ?'hcdolites which are rmploycd ror the Principal Trin~~glllntion h n r r  nzilnuH~nl riwlrs of 2.1 to 36 
inches in dlnmeter, a h ~ h  are r rad  by 5 rqoidiatnrlt nrirrnsrol~c~. nncl rrrlirnl circles of 15 1 0  18 in(.I,c~ ill ~ l i n l n ~ t c r ,  \!,l~il,l~ 
arc  r e d  bv 2 n~ierosropes. T h e  system of o b r r m i ~ ~ g  the princil~nl Irorizontnl nnglcs is ns Ibllowa :-TIII. klvarolm is poinlerl 
to m m r  rdnvrnient s b n l ,  with Hie rcm mimoecope ect to 0'0' ; t l ~ r  ~ r l r r o r i n d i n ~  stntio~>s nrc 01~11 OIISC~VC(I  ill orllrr rollnd 
the  horizon, an entire revolution of tllo ins tn~nlent  bringing thr  t c l r ~ c o ~ > e  bock to llle r c f e r r i ~ t ~ - ~ n n r k ,  sh ivh is npoin 
obmrrsrl ; this von~pletes single round of mcnmrrr, nt each of a h i r h  nll Ihc 6 n~ir.rosr.opes are rend ; tile rt!rlnd is, Inn II 

rule, reprnted mice, but if the  3 mcneurrs of nny angle d i fcr  by moro thnn 2", t110 o b r r r r ~ l i o n ~  of tllnt nnglr nrc rrllrntr~l 
ss ohcn M mnr be conridered drsirable; the  tnlesrope is tllun 111rnrrl 111rou~h m acmi-rrvolu~inn in n l t t t ~ ~ d e  nnd ill 
az in~~olh ,  and pointed lo  Ihe rrferring.mnrk; tho zrm n~icrowopc in thus bl.oltgh( o r r r  l8u0 on tho arinmth:il circle, nnd the 
l a w  of lhe vrrtiral circle bwomea trnnsposed f m n ~  the  oherwer'o IcTt to h i s r i g h t  I~nnrl, c r  ,,ice t.rrrrJ; tbr rc  rollnrlw of 
mcnsllrem are t l ~ r n  t a k a ,  aud thin rornplctea on cntirp Croup of obsewntions of c~lrll  s i ~ n n l ,  011 l a f n r ~  right n ~ l d  h r r  left," 
nnd on 10 equidietnnt p r l u n t i o n s  of the  nzimntl~nl c in l r .  F i r e  romplcle gmnps of rncneurrs nre ir~rnrinhlg mndr in m 
oimilar Inallner, tho wtting oC the zero n~irrorcopr bring shiftrd in rnrlb grotlp so ns to bring 60 e q n ~ i d i r t n ~ ~ t  jir~~rl~~nliol18 
n n d r r  t h ~  micmscollcs, and to vow the position of lhc nxis in it# eorkct ns nlurll ~,owiblc, in the rourw of 1111. wl~olo of 
the  obsrmntidnr lo  enrh signnl. ' F o r  t h i ~  p u r p o ~ c  lhc nr,., 71°, hc,lat,c.~~ lllc nlicrorcoprs, in rtdcI~.cl 10 I110 nrr, io 12') x*lti~Il 
espwsws tho B R i ~ t h   pa^ of the  circrimfrrmrr of the rirclr to nbtnit~ tho rrquirilr  ,.hnngc or g r ~ ~ d t ~ n t i o l ~  ; t1111a thc  sllvrr@- 
sire wttil~gn of tllo zem micmnco e ore 0: 79O12', 168' At, 237O 36' nnd 316' gj'. Tltu miCr,nla nltirlt nre r ~ n ~ l l o j c d  or0 
i n r n r i n b l ~  luminona, heliotmpes KY day, and lamps by night, most ol' Hlc obacrvntions lrril~g takm by night, wl~cn ,110 
ntmosphere in u s ~ ~ a l l j  mmt revorable. 

'The quality of the principal t r i ~ n ~ u l n t i o n  with tho Qrent Theodolites is trstocl by Ihe probnhle error3 or (110 
0 b e d  enllleh and the trinnelllnr e r ron.  The nnturr of tIw prol~nble r m r  lnng Ire rlclinrtl bring a ~ r l t  thnt Hlr ~:I>onCen 
of the d u n 1  ermr  exceeding or NLin nhort thcrrof nrr ctlltnl . it ia rlelc~.rninrrl bv n forn~~aln wltir.11 Inkca illto r o ~ ~ a i c l ~ r n -  
tim the m i d e n t a l  errors or carh rin& n h r r n ~ i o n ,  en<l of I ~ E  ~mrluatiorw of ~lrc..rirr~ra on r ~ l t i r l l l l ~ ~  mvn-orc.8 nre motlo. 
m e  t r i n n ~ u l a r  error is 1l1r nn~ount by wl~ich the sum of 1110 obe,,wrd rnhlrs of tho tltl.cc nnglcs 01' R Irinnglo crceclls or 
idla short of 180' + the sphrr~rnl  r r c r s .  



(5.) Though originally intended to be formed of triangles arranged in poly- 
gonal figures, in order to afford mutual verification, arid to  cover the largest po~sil)le 
area, circumstances made it  necessary to abandon this intention, and to carry out 
the series as a chain of single triangles. hlarly plautations of' cocoa-nut, bctcl-nut, 
and otlier valuable trees, and an extensive amount of forest and jungle, were met 
~ r i t h ,  wliile the ground \\-as a lcvcl l)lain, devoid of llills, undulations, or even 
mounds of any kind. Tlius, in  ordcr to carry on the triangulation, it  was necessary 
to surmount the curvature of the earth by building lofty towers a t  each of the sta- 
tions of observation, and to cut openings or rays tllrough the forests and other ob- 
stacles on the sides of the triangles, to cnablc the contiguous stations to be mutu- 
ally visible. From long experience it has been found more economical and espe- 
ditious, as a rule, to clear away all obstacles on the lines, than to raise the towers 
materially higher than is necessary to surmount the earth's curvature. But  in  this 
series either process would have been very expensive ; the prices of materials and 
labor had risen enormously, and very heavy compensation had to be paid for t l ~ u  
trees which had to be fcllcd on the lines ; thus it  became necessary, after the complc- 
tion of the first polygon, to alter the design of the triangulation to a chain of single 
triangles, which involves a minimum amount of line cutting and station building. 

(6.) The direct distance spanned by this Series from the side of the C:J- 
cutta Meridional triangulation where it  commences, to that of the Eastern Frontier 
Series where it terminates, is 210 miles, and the number of triangles is  41. 

(7.) It might be supposed that an undertaking of this nature, commencing 
in the vicinity of the town of Calcutta, nnd crossing districts, some of wllicl~ 1i;tvc: 
been longer under the British Government than any other portion of the Indian 
Empire, would be a simple and easy operation, in comparison witb the t r i t t~~g~i la t ion  
in  other parts of the Empire. But the very reverse has been forund to be tlle c a w ;  
for the portion of Eastern Bengal through which the triangulation was carried is so 
intersected with rivers and tidal creaks, and so liable to be flooded when rain fttlls 
o r  the rivers rise, and the district roads are so few and bad, that it  was always more 
or less dificnlt, and often impossible to move about from point to  point, and the 
Surveyors have repeatedly bcen delayed for days together on the bank of a river, 
waiting for a favorable turn of the weather to permit of their crossing in the fragile 
native boats which were alone available for the pnrpose. The difficulties a r i s ~ n g  
from the absence of hills, undulntioris, or even artificial mounds, which contrib1:te so 
much to the speedy and easy completion of trigonometrical operations, have already 
been described. Besides which, the country appears to  have been unusually nn- 
healthy during the last t l~ ree  years, and the Survey Parties have suffered severely in  
consequence, no lcss than 14 per cent. of the native establishment having died of 
fever and cholera in thc season of 1865-66. Thus the difficulties to  be con~batted 
with and surmounted have bccn unusually great, and Lieutenant Tliuillier is to be 
commended for having conducted his operations to a successfi~l tcrmination. 

(8.) The operations of the field season under review comprise the measure- 
ment of 11 principal triangles, nearly equilater;~l, extending over a direct disttinco 
of 62 milcs, and covering au area of 530 sclnare n~i les  ; a veriticatory azimuth was 
observed; sevcral secondary points, and 13 trijunction stations of the Revenue 
Survey Department, wcrc fised, which will serve to conuect the operations of the two 
Surveys, aucl enable t l ~ c  fiscal maps to bc projccted on correct co-ordinntcs ; 222 milcs 



of lines were cleared through jungle and forest all more or less dense ; and 5 
stations mere selected in advance on the new triangulatiun, . which will now be 
unclert:il;eil by Lieutenant Thuillier, anrl which will trcntl nortl~~vards along the 
meridian of 90" from tho Series recently completed, llntil it  reaches a side of the 
Assam Longitudinal Series, somewhat to the west of Goalpara. 

No. TI.- TRIGONOMETRIC^. 

THE EASTERN FRONTIER SERIES. 

(9.) This triangulation traverses the Eastern Frontier, and, in previous years 

PE~SOSKSL. had been carried down from Assam, across the 

W. C. Rowenrode, Wsq., Arr i s t .S~~nr~or  1stOrade. 
Kossia and Jynteah hills, throligh British and 

M ~ .  H. Bcrrrleg, Civil Arris(r~~~t 3rd Gmde. Foreign Tipperah, and along the hill frontier 
,, w. C. prirr, sub-~asistnnt 3rd ~ m d o .  of the districts of Chittagong and Akyab, to 
,, A. Moorc, Sub-Aesislont 4th Grade. within a short distance of the town of Akyab. 

nur ing  the last field season the triangles were carried in a south-easterly direction 
tllrough the province of Arracan, for a distance of about 166 miles, the operations 
closing on the hills between Tongoup and Yrome, which form a portion of the great 
range dividing Arracan from Burma. This range is about 100 miles broad at the 
part which is crossed by the triangulation, and is quite uninhabited ; consequently, 
the arrangements for supplying food to the men of the Survey establishment, and 
for obtaining workmen to construct paths to the hill summits, for the passage of the 
large theodolite, and for clearing the rays of the numerous forest trees which had 
to be cut down, were very troublesome, and caused much anxiety. Happily Mr. 
ltossenrode, the officer in charge of these operations, has had much experience in 
overcoming difficulties of this nature, and possesses considerable energy, tact and 
judgment; he has managed to accomplish an unusually large amount of work, of 
excellent quality, in the face of all the difficulties with which he has had to contend. 

(10.) The out-turn of work consists of 33 principal triangles, arranged 80 

as to form 6 quadrilateral figures and a double polygon, stretching over a direct dis- 
talicc of 166 miles, and covering an area of 3,314 square miles ; an azimuth of 
verification wag also measured. In the course of the preliminary operations for the 
triangulation of next season, 13 stations were selected ovcr a distance of 92 miles 
in advance, and 180 miles of road were clearecl through forests ; 2,520 square milev 
of secondary triangulation were also executed, in laying down the positions of 25 
l~oints of importance for topographical oper a t' ions. 

THE JUBBULPORE MERIDIONAL SERIES. 

(11.) This trinngnlation emanates from the great Longitudinal Series 



connecting Karachi with Calcutta, and trends southwards on the meridian of 80', 

P~nsomm. having the towns of Jubbnlpore and h l a h a s  
near its northcrn and southern extremit,ics. I u  

G. Sholrerton, Esq., Assistant Somopor. 
Mr. M. C. IIlckio. Civil Arslstnut 4th Gmdo. 

previous years the triangulation between the  
.. F. Bell, S u b . d ~ s ~ ~ t u n t  1st QTII~C. parallels of 24" and 20" 32', which passcs over 
;; L. J. Pacock, Sllb.Ansistanl 3rd Gmde. ;)Ortions Of the Saugor ~ e r b u d d a  districts 
,, A. \Trixon, Prohstionory Sub-Assistant. and the Central Provinces, had bcen completcd 

by  Mr. Shelverton, while that between the par:illels of 16" 25' and 13", \vhich passes 
over the districts of Guntoor, Nellore, Northern Arcot, and Chingleput, had been com- 
pleted by Captain Basevi. Thus a belt of rather more than 4", between the parallels 
of 20" 32' and 16" 25', remained to be completed. Mr. Shelverton has succeeded 
during the present year in extending the triangulation of the northern section don711 
to the parallel of 18" 35', by 19 principal triangles, arranged so as to  form two 
hexagons and a heptagon, and covering an area of 5,346 square miles; stations were 
also selected in  advance down to the nearest side of the southern section, which will 
enable a symmetrical junction to be effectccl by means of 4 polygonal figures. Azi- 
muths of verification were observed a t  three of the principal stations. 

(12.) The country through which the operations were carried is notoriously 
unhealthy, but this year the Survey establishments suffered less than usual, though 
the number of Europeans and natives who mere prostrated for a time by illness 
was sufficient to cause much embarrassment and anxiety. Fortunately the P a r t y  
entered the valley of the Wein Gungs after a sudden and severe visitation of chole1.a 
and typhus fever had disappeared; but its traces were everywhere visible, more 
particularly in  the beds of streams, in  wliich corpses had been hastily buried, and 
covered over with brambles ; cremation had apparently been aba~idoned as  the mor- 
tality increasccl, though at  one village the encamping ground was found to be strewed 
with charred human bones. The zeal and energy which hlr. Shelverton has dis- 
played, and the success with which he  has carried his operations through every 
difEculty, are very commendable. 

No. IT.-TRIGONOMETRICAL. 

THE WEST CALCUTTA LONGITUDINAL SERIES. 

(13.) For the reasons which have already been explained in para. 52 of my 
Administration Report for 1864-65, i t  was found P E B S O ~ L .  
necessary to revise this Series, which was exe- 

E. Keelsn, Esq., Snmeyor 3rd arndc. 
Mr. H. E. Keclon, S~~b.Aan~otnnt l a t  Qmdo. 

cuted in the years 1825 to 1830 with inetrumenta 
H. peychcrs, ~ ~ b - ~ ~ s i n t n ~ ~ t  3rd Qrdo. of S U C ~  inferior quality that the triangulation 

,, J. Troltrr, Sub.Ass~atmt 3rd Qmde. will not suffice to servc as  an adequate basis for 
,, E. J. Connor, Sub-Asaistnnt 4th Grade. the several meridional chains of triangles, no less 

than 15 in number, which have been or will have to be carried from it northward0 
to the Himalayas, and southwards to  the east coast of the Madras Presidency. J n  
former years thc rcvisionary operations had been carried from the Great Arc  (in 
longitudo 774 ") eastwards as far as  the meridian of 85". leaving 31" to  be done in 
continuation to complete the revision by bringing it up  to  the Calcutta base-line. 



(14.) During the present year Mr. Keelan has extendcd tlie ~ p c r a t i o n ~  to 
the  meridian of 87" by  17 triangles, arranged so as to form x donl)lc polygon, and a 
pentagon, and covering an area of 7,270 square miles. Stations were also selected 
iu  advance as  far as is neccssary for the completion of the operations, whicll it is 
hoped will be accomplished next field season. I t  is feared however that many di& 
cnlties may be met with i n  clearing the lines of the trees which have sprung up 
since the stations mere first built;  the inhabitants of the  district are proverbially 
litigious, and disinclined to assist in  any operations to  which they are not accustomed; 
in consequence of the want of any legislative enactment to support the oficcrs of 
the  Survey Department, much time will be lost both in obtaining the sanction of the 
villagers to the m y  cutting, and in getting them to assist in  the operations. But I 
feel t11at I can repose every confidence in  Mr. Keelan's tact in  conciliating the 
people of the district, and securing their co-operation, and I have evcry espectatiun 
therefore that the next field season will witness the successful completion of this 
triangulation, which is  all that is now required to finish the operations of this Survey 
in tlie extensive regions between the meridian of Bikaneer and that of Calcutta, the 
Farallel of Calcutta, and the Himalayan mountains. 

THE TWO SERIES, ON THE MXRIDIBN AND PARALLEL OF BANUALORE. 

(15.) The longitudinal triangulation had been carried along the parallel of 
13" from hladras westwards to  within a ~ h o r t  

Pwaom.  
distance of Bangalore in  the preceding year. 

Licul. W. M. CampbeU, R.E., Amid. S~iwegor. 
Mr. A. \V. DonneUy. Civil A r s i a t n ~ ~ t  4th (frndo. 

This year it  has been extended 40 miles further, 
,, J. W. 3litehrll, ~ ~ b - ~ ~ ~ i s t a ~ t  znd Omdo. to  a point west of Bangalore, where it  mill 
,, 0. V. Norria, Yub-A~istnnt 4th Grade. eventually be met by a series of triangles from ,, C. D. Potter, Sub.Assiatant4th Qrsde. Mangalore, to be executed by the Bombay Party. 

On rcaching this point the operations were diverted to the meridian of Bangalore, 
and carried southwards a dietance of 56 miles towards Cape Comorin. I n  a11 19 
triangles were measured, arranged in polygonal figures, and covering an area of 
3,044 square miles. 

(16.) I n  my Report for 1865-66 I stated that two contiguous triangles which 
had Leen measured in that year had been injliriously affected by the grazing of the 
raps of light against the dope  of an intervening hill, on the side common to both 
trinnglcs; it  was therefore necessary to reject these triangles, and introduce new 
ones free from these objectione; this has now been effected, and with marked 
benefit, tlie errors of the new triangles averaging 0".72, wllile those of the old one8 
averaged 3.85. 

(17.) I n  the course of t l ~ c  preliminary operations for next season, 15 sta- 
tions have hcen selected, and thc triangulation l l ; ,~  becn laid out in advarice for 3 

clistnucc of 92 miles. 



(18.) A site for the  measurement of a base line of verification has also beeu 
selected in the vicinity of Bangalore. Here  one of the first base lines of the Trigo- 
nometrical Survey was measured by Colonel Lambton in the year 1804, but with in- 
struments so rude, in comparison with Colby's apparatus of compcrisated bare and mi- 
croscopes, which was brought out to this country in 1830 by  Colonel Evcrest, and has 
been used in the measurements of tllc lines on which nearly the whole of the triangn- 
lation of tho Empire has been based, that Coloncl Lambton'u base would be quite in- 
adequate to serve the purpose of verifyinw the triangulation of the p r e ~ e n t  day. ? 
Moreover some uncertainty exists as to h ~ s  unit of measure. Consequently, i t  is  
inclispensably necessary either to re-measure the old base, or to  measure a new one. 
The former alternative would have been preferred, and might have been carried out, 
as thc terminal marks are still in  existence and in good preservation, but the surface 
of the country has undergone ~na l ly  clianges in  the period of upwards of sixty 
years which has elapsed since Colollcl Lambton was engaged in his labors ; large 
tanks for irrigation purposes are now to be met with on various parts of his lilie, 
and a railroad crosses it  on a lofty embanknient. Thus it  bccame necessary to  select 
a new line for the base, which I hope to measure during the ensuing season, and to 
connect with the old line by  appropriate triangulation. 

(19.) Lieutenant Campbell has disphyed much energy and ability in  his  
operations, and though often retarded by causes beyond his control, has succeeded 
in accomplishing a large amount of work. His  great theodolite was out of order, 
and its defects had to be corrected before it  could be used ; in  doing this Lieutenant 
Campbell received valuable assistance from Mr. Doderet, mathematical instrument 
maker to the Madras Government, but all the delicate corrections and adjustments 
had to be made by himself. Before entering thc ghats to the south of Bangalore, 
he  endeavored to ascertain the most healthy season for field operations, and was 
informed that the months most favorable for observations were "simply deadly from 
fever ;" happily he  did not permit this to deter him, and by a rare good fortune his 
camp was never so free from fever as  it  has been during the present field season. 

THE MANCIALORE SERIES, IKERIDLAN ?Go. 

(20.) T h e  triangulation on this meridian will, when completed, be  of a length 
P~ESONNBL. equal to that of the Great Arc, and considerably 

Lieut. H. Trottar, R.E., Assiatnnt Sswryor. 
longer than any other meridional series in  India. 

?&. Q. A n ~ l ~ n g ,  gub-As i s tn~~ t  2nd Grodc. I t  will extend from the mountains of Kas l~mir  
A. Cl~r~nt~r .  S I I ~ - ~ a a l n t n n t  3rd Qrndo. and Ladak, on the parallel of 35", to the parallel ,, J. UOIIII, Sub.h~stant 4th Gmdo. (13") on which the towns of Madras, Bangalore 

and Mangalore are situated. Of tbe 22" comprised between these parallels rather 
more than 19", bringing the triangulation down to 154". had been completed in 
former years. Thuu, when Lieutenant Trotter commenced his operations in the  
present year, about 180 mile0 remained for completion ; half of this has been done 
i n  the present year, by the measurement of 17 principal triangles, arranged in 
polygonal figures, and covering in area of 2,142 square miles. 



(21.) Under ordinary circumstances tllc triangulation s l~ould be finished in 
anothcr ficld scason, but it  has now rcached tlre dense nncl dcadly jungles of Nortll 
Cnnara, which can only bc traversed wit11 impunity by Eoro1,eans or  unaccliinatized 
natives during two or tlrrec rnontlis of the y c s r ;  tliese, unfortuuntcly, occur at  the 
tilnc whcn the villagers burn tlrc grass in  the jungles, wl~creby tllc a t~nosp l~cre  be- 
conles so obscured by snlolie and fog that it is a l ~ l ~ o s t  impcnctrable by tlie sigrials 
employed in the observations ; thus the progress of the work may be much retarded. 

(22.) Lieutenant Trotter took thc field in  November, and employed himself 
for some weeks, uuder nly instructions, in  executing some minor triang11l:ttion in 
tlie 1nil:~rpoor talooka of the Poona district, to fix points for tllc use of a Revenue 
Survcy wlrich is now in progress, under the snperintendence of hInjor Francis. He 
tlrcn went to Gon, to mcnsure thrce triangles wlrich were requirccl to complete tlre 
liuk conuecting the AIang;~lore with the Soutli Konlian Coast Scries. 

(23.) From the Governor and officials of tlie Portuguese settlement at  Goa 
Licutcn:~ut Trotter rcccivcd most cordial assistance ; orders were issucd to the Cus- 
torn-house authorities all over the settlement to pass the baggnge frce not only of 
custom ilucs. but of the annoyance of examination and s e a r c l ~ ;  sepoys were also 
attaclretl to tlie camp, to aid in procuring supplies. But  the scttlement appcars to 
be  almost destitute of good roads, or even fair footpaths; it  is  intersected by nume- 
rous rivers, and thus ncarly all travelling is done in boats, and the Governor himself 
is  said not to  possess a lrurse. Consequently it  was wit11 no small difficu1t.y that the 
large theodolite was carricd np from the banlts of the rivers up to the stations of 
observation on the eumn~its of the adjoining Iiills, notwithstanding all the assistance 
~h'hic11 was afforded by the Portuguese officials. 

(24.) 13y the time that the triangulation was completed the season was suffi- 
cier~tly advanced for Lieutenaut Trotter to enter the unhealthy districts of Canara. 
H e  ascended the ghauts, and was at  work for four months, from January to May, 
in North Canara. Comparntively few of the party suffered from ill-health until after 
the  fall of the first lrenvy r ;~ius in April;  the season of fever then commenced, and 
the sick list illcreased with rapidity, until very few men were left fit for work. 
Lieutenant Trotter reinained at his post uutil the month of May mas far advanced, but 
on tlie very day that he had succeeded in finishing the measurement of the last of tlie 
angles required to corn1)lcte the prograrnmeof the season's operations, he  and his obser- 
vatory assistant were ~ t r ~ ~ ~ l i  ~ o \ \ . I I  with t'cver, and were obliged to leave the district as 
ql~ickly as it mas possiblc to rnovc t l ~ c  camp into s healthier locality. Lieutenant Trottcr 
has sufc:red so niucll Lllnt I I C  llas Lecn compelled to proceed to Europe on sick leave, 
with t l ~ c  ol),jcctof r e p i r ~ i n ~  his health in a better climate. His  devotion to his work, and 
tlrc judicious forethougl~t wlrich marks all his arrangerncnts, are highly commendable. 

THE S W V E Y  OF =ON AND CfUI1HWAL. 

(25.) This survey was commenced throe years ago by o5cers  detached from 



the operations i n  Kashmir and Ladak, which were then approaching their termina- 

P s a s o m ~ .  
tion, and have since been completed. The  whole 
of the Kashmir Par ty  is now employed i n  Ke- 

Licut. T. T. Carter, R.B., Sunryor 3rd Grndo. 
,, Sturn Corps, Bmistont Surreyor maon and Gurhwal, with the e x c c ~ t i o n  of cer- 

is t  Q ~ J C .  tain assistants who were compelled to  proceed 
,, J. IIill, R.F:.. Ansiet. Sunoyor 2nd Qrnde. 
Mr. E, C ,  ILydl, Ciril amdo. to Europe on sick leave on the close of their 
,, J .  ~'eytuu, Civil As*istunt 3rd Qrnde. arduous labors in the stupendous ranges of the 
,, J. Low, Sub-Assistant 1st Qmdo. 

,, 13. W. E. Atkinson, Sub-Assist. 2nd Grnde. 
northern Himalayas. 

,, C. DrniLlleaitc, Sub-Assistant 2nd Qrnde. 
,, H. yodd. s u b - ~ ~ i ~ ~ n t  4th GWIC. (26.) I n  order to  facilitate the introduc- 
,, C. Dryson, sub-dasistnnt 4th Cfmdc. tion of n change in the style of hill drawing 
,, A. Low, Sub-hiatant 4th Grade. from the geograpliical scalesof four or eight miles 

to the inch, which were used in the provinces of Icashmir ancl Ladak, to  the topogra- 
phical scale of one mile to an inch, which is required for the delineation of d i ~ t r i c t s  
which have long been under British rule, and are well cultivated and crowded with 
villages, i t  was necessary to practise the Surveyors in delineating ground on a larger 
scale than that to  which they liad previously been accustomed. F o r  this purpose 
I determined to employ them in making a survey of the stations of Masoori and 
Landour, on the scale of 12-inches to the mile, to replace the old Revenue survey 
which was made in 1844 by Major Brownc, and wliich does not contain more than 
half the number of houses that are  at  present in  existence. This work is  carried 
on in the recess season, so as to interfere as little as  pos~ib le  with the progress of 
the field operations of the survey of Kemaon and Gurhwal. 4,353 acres were com- 
pleted up to the date of my last report, and 2,121 acres llave been subsequently 
added. Almost the whole of that portion of Masoori in which l~ouses are numerous, 
and the greater part of Landour, have now been finished ; some of the maps have 
already been printed, and are available to the public, and additional maps will soon 
be ready for publication. 

(27.) The operations in Kemaon and Gurhwal have proceeded satisfactorily, 
and Lieutenant Carter, who supervised the whole of the field work, hae done all i n  
his power to ensure the accuracy of the topogrnphy, by making a scrupulous ex- 
amination of the work of each Surveyor, and enforcing the principle that a compara- 
L ~ C U ~ .  Pullnn, ... 224qusrorniles. tively small area done well is preferable to  a large out- 
Mr. E. C. RjnU, ... 401 ,, ,, a. P C ~ ( ~ I I ,  ... 262 turn of work hurriedly executed. The total area of t h e  
,, J. Low* ... 11 topography amounts to 1,620 square miles, of which t h e  ,, C. llraithanite, 270 
,. H. ... 281 , portio11s exec~lted by each of the assistants employed 

in this branch of the operatior~s is  shown in the margin. 

(28.) The triangulation embraces an arca of 1,154 ~ q n a r e  miles, fixing the  
positior~s of 293  points as a 
basis for futr~re operations ; 
the heights of 112 of these 
poi~i ts  have been determined. L o u t  C u r t  . ... 

, I i l l  . ... 
r .  n . .  ... 

(29.) The topogra- 
phy of the present year was 
carried on principally in the  

Ourliwal forests, wliich ekirt the plains of Bijnour ; the wliole of the belt of land 
extencli~~g from Gnori Ohat on tlio Ganges to  the Koti Rao Sote, the boundary 
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between Gurhmal and Kemaon, and including the Kotli, Patli ,  and Chokum Doons, 
has  now beeu con~pletecl. Much iutercsting irlformation has been collected by Lieu- 
tenant Carter and 11is senior assistants regnrding the manners and customs of the 
inhabitants, t l ~ c  resources of the districts, their fauna and flora, and the numerous 
traces of a civilisatioll far higllcr tllan that of the present day, and probably anterior 
to  the hlallo~nedan inv;~sion of' India, wliicl~ l ~ a v c  been met with. Similar researches 
will be carriccl on pari ycissic with the topographical operations, in  order to  provide 
a collection of materials for the preparation of a descriptive report of the district, 
on the completion of the survey. 

No. vm.-TOPOGRAPHICAL. 

THE SURVEYS OF QUZERAT AND K A T T m A n .  

(30.) I n  my last Administration Report it  will be seen that the Party em- 

P E ~ F O N N E L .  
ployed in topographical operations in the Rom- 

a p t n i n  D. N ~ r n ~ t l ~ ,  RE.,  Surrrgor 2nd orsdc, bay J'residelicy was deputed to the Island of 
(on special dut)). Bombay to construct, with the aid of a Revenue - - 

Errcutiae ( F e w .  Survey party, a map of the Island, on a scale of 
Ceptsin C. T. Hnig, R.E., Surreyor 3rd arnde. 
Lieut. Dummler. R.E., Aset. Sunoyor 2nd Grade. sufficie~lt magnitude to exhibit a correct outline 
w. J. Y'QilI. Civil Aaniatnnt 2nd Ode. of all the various estates and houses in  the town - - . . - - , 

,, A. D'Souze, Civil A ~ i f i t m n t  4th Grade. and suburbs, because property of all descriptions 
,, N. &inn, Sub-Amistnnt 3rd Grndc. 
,, C. H. s ~ ~ , , . A ~ ~ ~ ~ ~ ~ ~  4th arado. had risen enormously in  value, and in some parts 
,, T. Rendell, sub-~asietnnt 4th Grade. land had become as  costly as it  is in  London. 
,, E. N. W~ntt, Sub-Arsialant 4th Grade. 

- When our Surveyors had completed a sufficient 
Naltre Surnr.vors. amount of triangulation and traversing to serve 

\Vsaojre Regonnoth, Oollol Xnrojen, nnmclinn~l~r 
Vlshnu, Cr~nhnnjee Ooruld, uopaI \ rbnu, L U , ~  as a basis for the internal measurements which 
bur olliers. will be made by the Revenue Surveyors, they 

were transferred to the province of Kattywar. to resume the survey which was 
commenced in 1864, but s~~spended  in the f o l l o w i r ~ ~  ycar in  consequence of a famine 
\\.hich visited the province in  1EG5. 

(t31.) When the Party was about to rcturn to  K a t t y w ~ r ,  the Eombay Go- 
vernment suggested that its destination should be changed to Guzerat, as the want 
of a topograpl~ical Anrvey of that province was greatly felt. But  on being informed 
tlrat the work already done in Rattywar would be thrown away if the mapping and 
filling in of the details were deferred, His Excellency the Governor in  Council con- 
~ i d e r e d  this a sufficiently cogent reason for proeecuting the operations. But he 
wae anxious that the survey of Guzerat ~ h o ~ r l d  not be indefinitely postponed, and 
that a second party should be deputed to that province as early as possible. 

(32.) No party is available for the pnrpose. nor can the survey of Guzerat 
be commenced for many years to come, without detriment to surveys in progress 
elsewhere, u n l e s ~  a special party is organized for the purpose. Before submitting 



any proposals on the proposition of tlie Government of Bombay for the considera- 
tion of the Government of India, i t  was necessary for me to malie enquiries whether 
tlle fiscal surveys of the portions of the province belonging to the British Goveru- 
ment. which have been made in the Revenue Departn~ent, nl igl~t  be connected to- 
p i h e r  by triangulation, so as to furnish a portion of t l ~ e  details required for a good 
topographical map. I therefore, with the conscrlt of the Bombily Government, 
directed Captain N a s ~ ~ ~ y t l i ,  K.E., who had recently been re-appointed to this Survey, 
on return from Europe, to proceed to Guzeiat, a i d  draw u p  a report on the opera- 
tions of the Revenue Survey, showing to what cstent they might be available for 
the purpose required. 

(33.) His report, which has already been submitted for t l ~ e  consideration of 
the Government, shows that a good deal of the n-orlc of the fiscal surveys may proba- 
bly be employed to assist in  t l ~ e  formation of n to l~og~.sp l~ ic i~ l  mi111; it coniprises a 
variety of details which, in the words of (';ll)tain Nab~nyt l~ ,  " will ,ci~ffice for all ordi- 
nary engineering requirements in the laying out of' rail\\rily~, t~~amroads,  and canals 
for irrigation, snch as the growing neccssitics of this fruitful l~rovirlce are evermore 
urgently demanding." T l ~ e  fiscal surveys llnve I~een mapped on scales varying 
from El to 12 inches to tlie mile, and tllo11gl1 they c:ulnot be espectcd to be free from 
error, being the work of native surveyors and draftsmen, who ":is a body are paid 
materially less than village artisans," and can orlly use ins t rume~~ts  of the rudest 
class, yet it is highly probable that the errors nil1 be found to be practically in- 
appreciable, when tlie village maps arc reduced to the o r d i ~ ~ a r y  scales of topoga-  
phical maps. 

(34.) Still however there are ccrtain pccnliaritics of t l ~ c  fiscal operations 
which will have to be amended Leiole a corrtct survey can be produced; for in- 
stance, in the village maps a tank is represented, not by its actual area, but by that  
of the whole of the surrounding waste ground, " the land in fact withdrawn 
frotn cultivation for the purposes of t l ~ e  tank;" again, the site of a village or  town 
is represented, not by the area actually covercd by Lui ld i~ lp ,  l111t by the whole 
space ' 6  assigned by custoln for \-ill:~ge purposes. and defi~rcd 1 ) ~  the nearest limits 
of the surrou~lding iields ;" thus tllc areas s/rc\\.n a le  glc:rtly in excess of those 
actually covered l ~ y  the tanks and villages. h l o ~  cover illel e 113s necessarily been 
a total absence of any attempt to dclinc:~te the configuration of the ground, for when 
the fiscal surveys were commenced, it was decided that t l ~ e  qualifications for the con- 
duct of topograpliical and fiscal surveys \\,ere so distinct " that any attempt to com- 
bine the two employments woultl certainly cntlangcr, if i t  did not render imprac- 
ticable, the successful accomplishrncnt of botl~." 

(35.) I may conclude tllcse r c m a r k ~  on tlic 1)rol)oscd tol~ogral,hical survey 
of the of Guzerat, by recording my conviction that tllc su1vt.y should Le 
conlmenccd a8 soon as pohsilrlc. l ' l ~ e  area of the wllole provi~lce ie stated l ~ y  
Capt:tin Nasn~yth  to be 31,752 square milcs, of whicl~ only IO.7:36 belollg to tile 
Hritish Government, the rcmaindcr appertaining to intlepcntlel~t and triLut:lry Chief$. 
'I'hc Revenue Survey l ~ a s  dealt with the British Collectorates only, and the existing 
inal 'mf the province as a whole, are known to bc rude, inaccurate, and unreliable. 

(36.) I will now procced to report on the ol~rrations in I<:~ttywar. When  
they mero originally commenced, Major Keatinge, Y.C., Political Agent, urged tho 
necessity of undertaking, conjointly with the topngrapl~ical npcrations, a minute 



delineation of the  boundaries of every village and estate, as  the survcy would then 
become a complete work, tending dircctly to  the  facility of adnlinistration, and to 
the  suppression of violent crime in the province." A S  this woulcl gl-~atly increase, 
and probably double, t l ~ c  cost of the survey, h c  suggefited thnt the cxpencliture should 
be  bol-ne by the native Chiefs, to  whom almost the whole of the l~rovince belongs, 
:rs they would be so much benefitted Ly the measure. I readily acceded to a proposal 
whicll would linquestionnbly increase the accuracy and general utilit,y of the survey, 
without throwing any additional expenditure on the Government of India. 

(37.) But when operations were resumed last year. Major Keatinge reported 
that "tllc tenor of several despatches lately received from H e r  Majesty's Govern- 
ment shows that it  is  not wished that measures of improvement should be urged 
upon the Kattywar Chiefs." H e  could not hope that they would willirigly incur the 
expense, and lic considered that the boundary surveys must be abimdoned, unle~s 
the Government were prepared to pay for them. Nothing further was decided until 
November last, when, in the course of my annual tour of inspection, I went to 
Kattymnr to discuss the subject with Mqjor Keatinge. It appeared to us to bo 
inexpedient to  undertake a boundary survey of all the towns, villages and estates in 
the provi~icc, aa this would entail an amount of expenditure which there might be 
some ditjiculty in  ~l leet ing ; but, on the other hand, it  seemed advisable to  undertake 
a boundary survey of all the talookas, or chief sub-divisions of the native States, 
because,#st, some of the principal dificulties connected with the political adminis- 
tration of the province arise from the disputee as  to  the boundaries of these talookas, 
and it  is  highly desirable that they should be demarcated and measured once for all ; 
secondly, their delineation on the maps of the survey would greatly enhance the utility 
of the maps ; and, thirdly, the measurements taken for the purpose would much 
increase the accuracy of the survey. 

(38.) We therefore recommended that a small additional establishment should 
be entertained. a t  the cost of the Government, for the purpose of measuring the ta- 
looka boundaries, while the preliminary expenses of defining and demarcating the 
boundaries should be borne by the native Chiefs, who were believed to be ready to 
nndertake this share of the operations. The Government has recently assented to 
these proposals, which will be carried out as  soon as possible. 

(39.) Another question, connected with the survey of Kattywar, had been 
discussed when the operations were commenced, but \vitliout arriving at  any satis- 
f;~ctory decision. I t  was proposed that the survey fihould be executed on tlie scale 
of G-inches to the mile, after the methods of the Ordnance Survcy of Great Bri- 
tain, instead of on tlie scale of 1-inch to the mile, by plane-tabling on tlie basis 
of triangulation, according to the methods which have long been employed in the 
Survey of India. Captain N a ~ m y t h  warmly advocated the introduction of the Ord- 
nance Survey system, and his views were supported by the Bombay Government. 
But i t  is obvious that the application of this system, wit11  it^ accurate delineation of 
millute details, to a province of which t l ~ e  area exceeds 20,000 square miles, must 
n e c e ~ ~ a r i l y  have either caused a considerable increase to thc present annual cost 
of the survey, in providing a sufficient establishment to complete the additional 
measurements in a moderate period of time, or it must have indefinitely potracted 
the completion of the snrvey, if no additional eetablisllment mere povided. It 
was clear that no increase to the present expenditure would be sanctioned, while on 



the other hand, it  is certain that a good map of the province is urgently required ; 
consequently the idea of assimilating the operations to those of the Orclnance Sur- 
vey had of necessity to be abandoned. 

(40.) Rut the ordinary modus operaadz' of the Indian Topographical Surveys 
is susceptible of a modification by which the accuracy and general utility of thc 
maps niay be increased, without any material increase of cost. I t  is customary to 
draw thc details of the q o u n d  in the ficld slretches on the Fame scale as that 
adopted for the final maps, wl~creas all E u r o p e ~ ~ n  Survcys mllic11 are intended for 
publication on the standard Indian scale of 1 mile to the inch are  executed in the 
ficlcl on some larger scale, which is never less tllan doublc tllc scale for publication. 
Tlle advantages of so doing are obvious, for it  is inlpossible under the manifold 
difficulties and incollvelliences of working in the field undcr csposurc to all the 
viciseitudcs of the wcather, to draw tllc detaiis with thc fill1 clcgree of accuracy 
which the scale for publication pcrmits ; consequently by the cniplogment of a l a r ~ e r  b 
scale for the field work, errors which would otherwise havc escaped observat~on 
become readily visible, and may at  once be corrected ; while the errors which pass 
unnoticed should be so minute as to become insensible when the field work is re- 
duccd to the scale for publication. 

(41.) Now, by adopting this system, and executing the field work on a scale 
twice that of the nlnps for pul)lication, on the linderstanding that the ollject in  view 
is  not to introduce more details on the large scale field slretcli than can be shown on  
the pb l i shed  map " without creating corlfusion and deetroyingmthe nnity of the 
general effect"," but to enable such dctsils as are ordinarily shown on the published . vide Sir m:~p to be delir~eatcd with a Liglier degree of accu- 
Andrew Wnugb in 111s topogrop~licnl in- racy than would otherwise be possible, the operations 
atruct~ons. niay be completed as  rapidly as  appears desirable, 
while the expense should not be materially increased ; moreover, the field sketches 
will be of much greater use to the political authorities, for they will exhibit the  
boundaries of the talookas on a scale ~ufficiently large to serve the purpose of trac- 
ing their course in the settlement of the numerous disputes wl~ ich  arise regarding 
them. I have thercfore directed Captain Haig, the oficer in charge of the survey 
of Kattywar, to employ the scale of 2-inches to tlie mile for his pla~~e-tabl ing in t h e  
field, and retain the 1-inch scale for tlle general map of the province. 

(42.) Maritime surveys of the coast of Kattywar were made years ago by 
officers of the Indian Navy, and are now in general use. A n  application has been 
made to the India Office in Ilondon for the return of the original charts, which, having 
been constructed on larger scales than the pnblished charts, ~llolild be placed in the 
hands of tlle topogaphicnl Surveyors, in  order that the operations by land and sea 
may be accurately conncctcd togetl~cr. I am not awarc that any attempt has yet  
becn made to combine the dctails of the maritirae charts with those of the land 
survcys in tllis country; but it is oGvious that such a measure is necessary, to do 
full jnstico to both operations, and secure a more accurate and valuable niap of the 
coast than is produced by either taken singly. 

(43.) Doctor Olclham, the Superintendent of ' the Geolbgical Sumey of India, 
has reccntly drawn the attention of the Government €0 certairi questions which have 
been raised regarding eecular changes in the relative level of the land and sea which 
are believed to be going on in various parte of the Bdmbay Presidency, and more 



particlllarly a t  the head of the gulf which scljaratcs tllc provi~lcc of Cutcli from 
that of Kattywar. Dr. Oldl~:ui~ rcco~~lluends that certain 1)oiuts pl~ould be sclectcd 
o n  tile south co:lst of Ii:~ttywnr, nud ;IS far up  tlle gulf as possible, and t l ~ a t  tile 
existing rclativc levcls of liu~cl and sen, should be detcril~inccl a t  t l~osc l)oiuts, by ac- 
curate tidnl observations carried over as long a period as possible, the tidal stations 
being conncctcd 1)y lines of levels. Thns, by repeating the opc~,ations at a time 
s a c i c n t l y  distant to allow tlic secular clranges to reacli an appreci:llle maguitude, 
this cluestion, which is of much scientific importance, will be  satisf:lctorily settled. 
The  Governinent of India have sanctiolled these measures, which will be undertaken 
by Captain Haig  and his assistallts as  soon as possible. 

(44.) The operations of the Kattywar Survey have progressed very satis- 
factorily during the present year, though tlle ap- 
parent progress is small, as  mucli time has becn 
occupicd in training a number of newly-appointed 
Surveyors in  the use of the plane-table, in  triangu- 
lation, and in the system of traversing with a theo- 
dolite and chain, which will be employed to deter- 
miue thc taloolta boundaries; but a good foundation 
has been prepared, and I have every reason to es- 
pect that the future rate of progress will be as rapid 
as is desir;llle. The area topogrxpl~ically surveyed 
amounts to 617 square miles, slrctched in the field 
on the scale of 2-inches to the mile ; of triangulation 
2,680 square miles were completed, fising the posi- 
tions of upwarcls of 700 points, and the I ~ e i ~ l ~ t s  of 

1 162 of these points. The sllare taken by each of 
t h e  assistants in the several operations is shown in the margin. 

.- 
A s s ~  IN SQUAIIE MILES. 

EXPLOFb\TIOKS OF TRANS-III~Z~1,dYAN REGIOSS. 

(45.) While Captain Montgomerie was carrying on the survcy of Kafihmir 
and Ladak, he conceived the idea of eml,loging natives of t l ~ e  upper Himalayan 
villies in making geograp11ic;tl explorations of t l ~ c  ho~it l~ern regions of Central A ~ i a ,  
wl~ ich  are situated between the boundariks of the Rriticll and the Russian empires. 
T h r ~ e  men are pcrrnitted to travel mitllollt molestation, as traders or in other 
capacities, throligh countrics where Europeans wonld c c r t a i ~ l l ~  be regarded with 
suepicion, and exposcd to ill-treatment, and most p r o l ~ a b l ~  wonld be murdered. It 
is  only by means of native agency that any ronsidernhlc portin11 of these little- 
known regions iu likely to bc cxl,lorcd, until the British and Rnssian frontiers be- 
come unitcsd; and it is only by training nlcn whosc l ~ n n ~ e e  arc situated on t l ~ c  border 
of a provi~lce that h : ~  to l,c e s l ~ l o ~ e d ,  or vlro a1.c fan~il i i~r  wit11 tllc manners and 
custums 01 the idlalitants,  b r ) ~ i ~ k  the sanlc l a r ~ ~ l l a ~ e ,  and arc uf tllc salnc religiou, 
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that any degree of sr~cccss can be anticipated. Thus it  is necessary to employ P a -  
tlians to explorc the nortllcrn and sorlt11e1.n vallies of tlic IIindoo-l<oosh range, the  
region bet\vccn the sources of tlie Osus and the Jaxartes, and the p e a t e r  portion 
of the province of Atty-Shahr, or little Bokhara, in Eastern Tl~rkustan, all which 
are lnostly i~~liehitetl  by a Mussulman population ; while for esplorations of Great 
Tibct, and t l ~ c  regions wllicli are sul~ject to the Chinese government, a r ~ d  mostly in- 
hal~ited by a Hudllist population, it  is necessilry to employ 13hotiyas, or Tibetans, 
the inl~abi ta~l ls  of the upper vallies of tlic Himalayas wliicl~ are  subject t o  t h e  
British Government. 

(46.) T l ~ e  explorers are taught to malcc a route-survey by taking bearinge 
with a comlmss, and pacing the distances ; thcy are also tm~gli t  to take astronomical 
observations with a sextant, for determinir~g latitudes; observations for determining 
absolute or differential longitudes are evidently beyontl tlrcir ca l~nc i t i c~ ,  but thcy 
soon learn to observe the meridian altitudes of ccrtain of the pri~lcipal stars with 
suficicut accuracy for all practical purposes. T l ~ c y  are pnrposely not taught how 
to rccluce their observations, nor s~ ip l~ l icd  1vi111 astronomical tallcs, in ordcr that they 
may uot LC able to fabricate fictitious obscrv;~tions ; the resulting Iatitndes and tlle 
co-ordinates of tllc route are computed in this Office on the ex1)lorer's ~.cturn.  The  
astronomical latitudes serve the purpose of determining the correction which has 
to be appliecl to the latitudinal co-ordi~lntcs of the traverse, in corlserlucnce of varia- 
tions ill the length of the esplorers paccs wllen travelling over cliflicult or easy 

; a corresponding correction is applied to t l ~ c  longitrldinal co-ordinates. !his  
process is of course rude and approximate, but it  i n  the only one that call bc adopted 
in operations in wl~icli all surveying ins t rume~~ts  must necessarily be concealed a s  
much as possible, to prevent suspicio~l and opposition on the part of the inhabitants 
of the country. IVith all its disadvantages, it fu~rlishes materials for defiuing the 
positions of the chief towns, whicll are vastly more accurate tllml :illy other mate- 
rials in existence, and it  furnishes a large alnount of new geogral)l~ical information. 

(47.) The fist exploration made in connection wit11 the operations of t l ~ i e  
survey was that of the route between Ladak and Yarlrantl, z ~ d  the I(aralcoram Pass, 
which was effected by a native of tlie name of Mol~a~i~c[l-i-H:~mid, who died shortly 
aftcr his return to  Ladak. I t  has beell described by Ci~ptair~ hlontgomerie in a 
report published by the Royal Geographical Society. One result was the determi- 
11:ltion of the position of Yarkand to be in latitude 38" 20'. longitudc 77" 28' east 
of Grcenwich, very approximatcly. The values adopted by K1aprotl1, I-Iumboldt, 
and Ritter are latitude 38" 10', l o n g i t ~ ~ d e  76" 16', ucal ly a g r e e i ~ ~ g  ill latitude, but 
differing 70 minutes in longitude. I n  support of the shift of position to the east, i t  
mny be mentioned t l ~ a t  the position of ILolran has bcen sl~iftctl in the most recent 
R ~ ~ x s i a n  maps from 41" 23' hy 70" 30' to 40" 18' by 71" l', t l ~ : ~ t  the position of Ilchi 
i~ now accur:~tcly lcnonn, and tllnt the new co-ordinates of Tark :~nd  :1ssign it a p o ~ i -  
tion bctwecn IColran and I lc l~i ,  which agrees with the latest a1111 n ~ o s t  vi11ual)le itine- 
rarics of this route, published in tlic Pun.jab 'I Report on the Trade : u ~ d  Resourcee 
of the Countrics ou the North-Western Boundary of British India." 

(48.) T l ~ e  next exploration mas that of the route Gctwcen the Mansaromar 
lal<r and Lliasn, vici Tncl~~m, and between Tadum aud ILathmantlfi, which is described 
at length 1)y Captain Montgomcrie in an accompaniment to this report. I t  e x t c ~ ~ d s  
over a distancc of ~ i p \ c ~ ~ r d s  of 1,200 miles, aud affurtls all iulu~iral~le base from which 



explorations may be carried through Great Tibet to the eastern portion of the 
Tian Sharl range, and the borders of the desert of Gobi. The native employed in 
this operation is a Rhotign, n std~jcct of the British Government; his worlc lla8 
been carefully examined, and l ~ a s  satisfactorily stood every test wl~ich it l ~ a s  been 
possiblc to aP1'Iy ; and I feel very sure that Captain Montgomerie's digest of the 
operations, tile translations from thc Pundit's diary and field booh,  and the nlap of 
the Pulldit's routc will bc accepted as a most valuitble contribution to geograpllicsl 
science. 

LATITUDE OBSERVATIONS ON THE PARALLEL OF 23'. 

(49.) This Party was employed in observing the latitudes of certain stations 

PFILSOYNFL. on the Calcutta Longitudinal Series, near the 
H. To710r, E ~ ~ ,  Acslstant Sumcyor 2nd Grede. extremities of the meridional chains of triangles 
Mr. 0 .  W. Athlnson, Sub.Acslstont 2nd Grade. which will eventually be converted into geodetic 
arcs. Observations were taken at three stations; the quality of the work appears 
to be good, but the amount is less than Mr. Taylor should have accomplished, as he 
ha5 had considerable experience in operations of this nature. While marching back 
to head-quarters at the end of the field season, he became involved in a quarrel be- 
tween some of his camp followers and the inhabitants of a village near Agra, and 
conducted himself in such a manner as to nece~sitate his dismissal from the Survey 
Department. A full report on this subject having already been ~ubmitted to the 
Government, it is now unnecessary for me to advert to it further than to record my 
regret at this unfortunate ending to a career which has hitherto been so honorable 
and useful. 

LATITUDE OBSERVATIONS ON THE MERIDIAN OF 769 

(50.j This Party was employed in determining the latitudes of certain stations 

P n ~ s o m ~ ~ .  in the northern portion of the triangulation on 

L~snt.  W. J. Hcaris~dc, R.E., Aeistant Surseyor the meridian of 75", which I have already de- 
2nd Omde. scribed in para. 20 of this Report as one of the 

Mr. J. wood, Suh-Areirtnnt 2nd Qrsde. 
., Q. Delchnm, Sub.Aaautont 3rd Grade. 

longest chain8 of triangles in the Indian Survey. 
Lieutenant Heavisidc, R.E., was appointed to 

the charge of the party on the transfer of Lieutenar~t Campbell to the Madras Pre- 
eidency. Having had no previous experience in astronomical observations, he wae 



put through a course of training during last recess by Mr. Henncssey, under whose 
supervision he determined the latitude of the observatory a t  Masoori. On having 
mastered all the practical details of the observations, he  proceeded to Umritsnr, and 
commenced operations. H e  has succeeded in determining tlie latitudes of four sta- 
tions betwecn the parallels of 29" and 32", by observations of 24 to 26 pairs of north 
and south stars of the Greenwich Seven-Year Catalogue a t  each station, each s tar  
being observed on eight days, wit11 one of the large astrono~nicnl circles which mere 
brought out to this country by Colonel Everest, and are  described in bis account of 
the measurement of the Indian Arc. 

(51.) When  thc season was too far advanced for further observations. Lieu- 
tenant Heaviside made a minute examination of the trigonometrical stations on his 
meridian, to a distance of about 300 miles to the fiouth of his last station of obser- 
vation, in  order to  sclect the positions to which a preference might l)e assigned for 
future determinations of latitude, in their comparative freedom from local irregula- 
rities n.llich might affect the direction of the plumb-line. H e  has sent in  an excellent 
report on this subject, and his out-turn of work of al l  descriptions bas been most 
creditalde. 

No. XI1.-MISCELLANEOUS. 

LEVELING OPERATIONS, AND PROTECTION OF THE SURVEY STATIONS. 

(52.) This P a r t y  mas employed in carrying branches from the  main line of 
levels of the Trigonometrical Survey to connect tlie levels of the Canal and Railway 

PERSOICNHL. Departments a t  Delhi, Meerut, Saharunpore, 
C. Lone, ~ q . ,  Surrejor 3rd Orode. Umballa, Loodiana, Lahore, nnd hfooltan, in  order 
Mr. L. Clnrkc, ClriI Ansialnnt 4th arnde. that the latter might be rcch~ced to a common 
Rnm Cl~und. Nstiro Leveler. datum, as  a preliminary to  future publication. 
156 miles of branch  level^ were execl~ted it~dcpendeutly by Mr. Lane and his native 
assistant, fixing thc hcight of 329 bench-marks, in conformity with the rigorous 
method of procedure, which has been described briefly in former Reports, and is 
explained in dctail in the ilitroduction to the volulnc of' Tablcs uf Heights in Sind, the  
Punjab, N. W. Provinces, and Central India, which mas published in 1863. 

(53.) Mr. Lnne was also directed to make arrangements for carrying out 
the measures described in para. 56 of my Report for 1865-66 for the protection of a s  
many of t l ~ o  stations of this Survey as were within a convenient distance of his 
operations, and also to depute an assistant to repair the stations of tlie Great Arc, 
and place them in charge of the village officials. All the Executive Officers of this 
Department are  now required to take similar steps for the protection of the stations 
which are added each year to  the triangulation. Thus during the past field season 
142 stations have been specially placed under protection. 

(54.) Rules for the guidance of the officers i n  charge of all tho British dis- 
tricts and native states in the three Presidencies have been circulated under the 



orders of the Government of India, and I am constantly receiving communicatione 
on  the  subject from all quarters. There is  therefore every reason t o  expect that the 
importance of preserving the stations of this Survey &om wilful injury and the 
action of the  weather, will not be lost sight of in future. 

No. XIII. 

PENDULUM AND &LAGIVETIC OPERATIONS. 

(55.) I n  m y  Report for last year I stated that Captain Basevihad commenced 

PERSONNEL. tlie operations for determining the force of gra- 

Cnl,toin J ,  P. Boseri, R,E,, Sl,rvepor Ist vity a t  certain of the stations of tlie Great In- 
Btr. 11. Lrmortl~o~~d. sub-lielstsnt 3rd Ornde. dian Arc, which had been suggested by General 
., J. M'Dollfinll, S l lb -*~s ie~nt  3rd cirodc. Sabine, the President of the RoyCLl Society. For 

this purpose he had been supplied with two pendulums and other instruments, the 
property of the Royal Society, which had already been employed in similar invcsti- 
@tions in  other parts of the globe, and with which a complete series of observations 
llad been made a t  the K e w  Observatory shortly before the instruments were de- 
fiPatched to India, to  facilitate the eventual combinr~tion of the results of the opera- 
tions in  this country witli all previous or future operations of a like nature. 

(56.) I may here repeat that a fact of great scientific importance was elicited 
from the results of the work of last year, that the density of the strata of the earth's 
crust under and in the vicinity of the Himalayan mountains is lees than that under 
the  plains to  the south, the deficiency increasing as the stations of observation 
approach the Himalayas, and beiug a maximum when they are situated on the range 
itself. The  stations a t  which observations were taken during the  present year are 
far remote from the influence of the Sub-Himalayan strata, and the results obtained 
a t  then1 are now o11ly very slightly in defect of the theoretical values of the force 
of gravity ; they thus tend to confirm the evidence of the first year's operations as 
t o  the deficiency of matter i11 the Sub-Himalayan strata. 

(57.) With a view to imparting the utmost accuracy and precision to the 
detcrmiuation of the number of vibrations made by each a t  t l ~ e  several 
stations of the Intlian Survey, the President ancl Council of the Royal Society 
recornnlcnded that the observations should be made in a vacuum; the necessary 
apl'aratns for this purpose was constructed in London, and sent out wit11 the pendu- 
lums. Numerous difficulties were at  first met with in  the management of the 
vacuum apparatus; the receiver is necessarily of considerable mapitude to admit 
of the vibrations of a penrlulum of a length of 5 feet, and the powcrs of the air- 
~ n ~ r n p  were fo~lncl inadeqliate to the labor of repeatedly exl-lalusting so large a body 
c ~ f  a i r ;  moreover, t l u  rccciver was 1inl)le to  occasionnl lealtagc. All tllese difficul- 
tics however lravc been satisfactorily surmounted, and the apparatus is now in ~rlch 

worliing ordcr tllnt tlle pressure car1 be redncctl below 2 inches, and retained at  
:ur avcragc of about 3 inchcs, t l l r o n g l ~ o ~ ~ t  a set of ol)servationrr lasting eight or nine 
I1ouIs. 



(58.) But in  espcrimental investigations of ihie nature it is often found that 
improvements mllicl~ are introduced in order to rcmove linown sources of error or 

bring to light others whicl~ had not previously been suspected. This 
llas now h a p ~ , e ~ ~ e c l  in Captain Basevi's opcratious ; the vacnuni apl~aratus which 
was suppliec1 to cnable tlic vibrations to be nleasurcd under so sliglit a 1)ressurc that 
tlie effects of any u ~ i c c r t a i n t ~  in  the determination of the co-efhcieut of prcssurc 
might be reduced to a ii~i~iimurn, has adn~i ra l~ ly  :111sn-erecl the purlJose for wllicll i t  
was intended, and llas further improved the (pality of tlle ~ L S C I V : I ~ ~ I J I I S  Ly 1)rotcct- 
ing the pendulums from the action of currents of air, a ~ l d  from tlic i~lcicleuce of dust 
which often pervades the atmospllere in great quantities ; the observ:itions appear 
to be much more delicate and precise wlien a 1)endulum is swung iuside the vacuum 
apparatus, tlian when it is swung in the air, the correctioll for prcssnre is reduced to 
a nlinimum, mcl the variations of temperature arc slower, lnorc ~iniform, and can be 
measured with greater accuracy. But, on the other hand, the corrcctiou for tempera- 
ture is unccrtain, and causes wuch en~barrassme~lt ; its significarice in  the redueti011 
of o l se rva t io~~s  of a wide range of temperature is consideralle, for a variation of lo 
Fahrenllcit alters the number of vibrations in twenty-four hours by nearly half A 
vibr, '1 t ' IOU. 

(59.) Before proceeding to describe thc stcps which have been taken to de- 
termine this correction, I may observe tllat tlie temperatures are  ~neasured by a pair 
of thermometers inscrtcd in  a bar of the same dimensions as thc l)cl~dulurns, and of 
silrlilar metal ; the bar is fixed inside the receiver, arid is co~isequer~tly within a few 
inches of the pendul1111 under vibration. The calibration erl.ors of the the~~mometcrs  
liave been very carefi~lly determined by con~parisorl with a sta11d;lrd calibratcd ther- 
mometer, and tlie index errors of the freezing points are ascert:ii~ietl in  the usual 
manner from time to time. A further correction is  however necessary, w l ~ c n  t h e  
observations are made in a vacuum, for t l ~ e  exhaustion of t l ~ e  air reduces the pressure 
on the bulbs of the thermometers, and causes the colr~rnn of mcrcllry to fall, as may be 
seen by placing a thermometer enclosed in an air-tight tube by the side of an unen- 
closedthermometer,and comparingtheindicntions of both as t l i eprcss~~re  is diminished. 
On the other hand, the friction of the particles of air ngxinst e a c l ~  otller and against the  
sides of the receiver causes heat to be gc~icratetl botli in esliansting and re-admit- 
ting the a i r ;  the increase of temperature is not sholvn so readily by the enclosed as  
by the unenclosed thermometers, conscqi~rntly the effects of the pressure on the 
bulb of tlie lattcr cannot be ascertained until a sufficient period of time has elapsed 
for both thcrruometer~ to be equally affected by the temperatnre of the air illside 
the receiver. If, mcanwllile, the temperature of the observatory is clianging, addi- 
tional co~nplications are introduced. Bo\vevcr by patient observ;~tion and careful 
arrangements the cffects of pressure on t l ~ c  bnl l~s of tlie thermometers have now 
been accurately determined, and found to be about two-tcnths of a degree for 27 
inches of pressure, varying of course with different thermometers. 

(60.) The actual temperatures heing ascertained, the nes t  point is to deter- 
mine the precise effect of a given variation in  temperature on the number of vibra- 
tions in  twenty-four hours. Hitherto it has been supposed that a knorvledge of the  
co-cfficicnt of expansion of the metal of which tlie pendulum is constructed mould 
sufice to cnaljle this cffect to  be computed by the o r d i n a ~ y  theoretical formula, and 
thie sl~pposition has been supported by the evidence of certain experiments which 
were made by General Sabine in 1824 with one of the pendulums now in India. 



General Sabine observed the number of vibrations which the pendulum made at a 
station i n  London at  the  temperatures of 47" and 84, and found that they gave a 
factor of expansion n~hicli  coincides with the  known factors of similar metals, as 
determined from direct measurement. But  his investigatiol~s had been restricted to 
one of t h e  t ~ o  ; the other had never been tested, and it  was therefore 
llecessary for Captain Bascvi to ascertain its expansion. While  so doing it  was (Ie- 
cidecl to extend tlic investigntions to  General Sabine's pendulum, because a period of 
nearly half a century had elapsed since its expansion had been determined, and be- 
cause it seemed desirable that as  all the Indian observations are  made in a vacuum, 
the  observations for determining their temperature corrections should also bc made 
i n  a vacuum. 

(61.) Consequently Captain Basevi observed a complete series of vibrations 
a t  Icaliana, the northern station of Colonel Everest's Arc, in Deccniber 1865, ~ulder 
a temperature of 58", and spin in J u n e  1866, undcr a temperature of 8O0, the 
1)rcssllre being about three and a-half inches in both cases. The  resulting expan- 
sions of both pendulums were very consistent, but they mcre more than a tent11 larger 
than that previously deduced by General Sabine for his pelidulum, and iudeed were 
larger t l~nn  nlly previously deduced espansiox~s of similar metals. It was therefore 
ilecessary to re-determine them by independent proccsses of investigation. 

(6%) I n  the first instance, experiments were made by  vibrating the pendu- 
lums in the Observatory a t  Masoori, 6,700 feet above the sea, under the n;ltural 
Inessllrc of the air, 23.5 incl~es, a t  the temperatures of 55" and 84". Twclve sets of 
observations made witli each pendulum at  cach temperature, six with the face 
and six with the back of the pendulum turned towards the observer. Each set 
I;~stcd nearly thrce hours, the three first, three last, and two intermediate coincidences 
being observed. 

(63.) The expansions were then determined by direct micrometrical mea- 
suremcnt at t11e Survey Office in Dehra Doon, 2,300 feet above the sea. For  this 
purpose two fiames mere constructed, each capable of carrying a pendulum when 
freely suspencled in a vertical position; they were lined from top to bottom, on 
tllrcc sides, with mctal cases, which were intcnded to contain hot water, for the pur- 
pose of raising the temperature of the pendulum to any desired point ; they were 
i i ~ r t l ~ c r  adopted to move on rollers in  a tramway leading to the micrometer micro- 
&ropes, w11ic.h were firn~lq- attacl~ed, one above the otller, to a large pyranlidal 1)lock 
or btone, resting on arl isolated masonry pillar. The distance bctnreen the inicroscopes 
1)c.ing 45.5 incl~es, fine marks were made at t l ~ e  same distalice allart near thc ghonlder 
t~utl on the tail-piece of each pendlllnrn. The grentcst care was taken to prevent 
tho p c ~ i d u l ~ ~ i n s  fro111 being injured by the removal of ally portion of the metal; 
tliern~ometers \yere i~ttxchecl to them temporarily by springs, t l ~ e  bulbs being 
into oil cups made of' wax and resin, which could be easily made to adhere tempora- 
rily to the hurfacee of the l)endulume, and might be removed s t  pleasure. 

(64.) The pendulums mere first cornparcd together when at  the natural 
temperature of the experimenting-room; then one of them was removed (in its 
frame) into an adjoining room, and heated by causing a strcam of hot water to flow 
continuously tlirougli the nlctal cases, uutil t l ~ c  pel~dulum llad acquired tllc dcsirctl 
tcmperatwc ; it was tllcl~ brought back (in its Srnlne, with the cases full of 
hot water) into the esperimcnting-room, and ;,pill  colnpnrcd with the other 



pendulum which had ~ , c n ~ a i l ~ e d  a t  the temperature of the room. Aftcr a su5cient  
number of comparisons had been made to deduce the relative lengths of the heated and 
unheated pendulums, the former n7as allowed to cool down to the natural tempera- 
ture of the experimenting-room, and the latter was heated, and then both were 
again compared ; twenty comparisons were thus made between the pendulunls when 
both were cold, twenty-six when one mas hot and the other cold, and as many more 
when the temperatures were reversed. The resulting equations of condition were 
reduced by  the mctllod of minimum squares. 

(65.) The  factors of expansion which have been deduced a t  Kaliana, 
llasoori and Dehra are  as follows, for each pendulum, KO. 4 being that employed by  
General Sabine, with which he  obtained a mean factor of .000,W,01 by two sets 
of experiments, under an atmospheric pressure of 29.8 inches, in London, in  the 
year 1824 :- 

Pendulun~ No. 4. 

Station. Pressure iu Factor of 
inchcs. exvansion. Probable error. 

Kaliana, . . 3.8 .000,011,27 + 000,000,05 
RInsoori, . . 23.5 .000,009,76 + 000,000.08 }BY 
Dcl~ra, . . 27.7 .000,009,81 & 000,000,13 By dircct measurement. 

Kaliann. . . 3.2 .000.010.93 + 000.000.05 1 , .. .. - 
hIasoori, . . 23.5 .000;010;26 + 000;000;08 1 ' jY "U"a~'OnR' 

Dehra, . . 27.7 .000,009,61 + 000,000,12 Ily direct rncasurcment. 

Kaliana, . . 3.5 
Masoori, . . 23.5 :~~'~$~ }l3y vibratior~s. 
Uehra, . . 27.7 -000,009,73 Dy dircct measurement. 

(66.) The above results indicate a greater degree of espansion a t  low t l ~ a n  
a t  high pressures ; there are inconsistenciee between the deter~rlinations at  1lasoor.i 
and at  L)ehra, under a difference of only 4.2 illclres of pressure, but these incol~sis- 
tencies are  probably due to the circu~nstarlce that a pendulum is necessarily frorrl 
its shape ill-adapted to investigations of this nature; in  these pendulums, t h e  
" lob"  alone contains about thirty-four cubic inches of metal, wllile the mass of tlre 
remainder is only thirteen cubic inches ; conscquently it  is improbable that the metal 
\vill be of an uniform temperature throughout, for the variations of temperature must 
be slower in  and near the bob than in any othcl- part of the pendulum ; the thermo- 
meters are  however so placed as to  take account of this as  far as possible. 

(67.) Still, making every allowance for errore in the above results, i t  is 
impossible to escape the conclusion that expansions determined by the vibrations of 
pendulums under a very low pressure are  materially greater than those obtained 
by vibrations in  the air, or by direct measurement. Whether this is due to an actual 
incrcase of expansion for a decrease of pressure, o r  to  the action of other pheno- 
mena which are a t  prescnt unknown or only imperfectly known, is a problem for 
future solution. 

(68.) Captain Basevi was necessarily much delayed by having to undertake 
the above investigations, which mere protracted into the middle of the late field 
season. Nevertheless he wae able to take complcte sets of observatione in the  



usual manner nt three stations of the Great Arc : Pahargurh, lat. 24" 56', Kalianpnr, 
lnt. 2 g  7', and Ell~nudpur, lat. 23" 36' ; he hopes in the ensuing field season to carry 
his operations down to 13nugalore, lat. 13". 

(69.) During the present year lie has commenced a series of magnetic ob- 
servations, which will Le carried on in future simultaneonsIy with the pendulum 
operations. H e  employs one of the two sets of magnetic instruments, consisting 
of a unifilar magnetometer and declinometer, and a dip circle, which mere constructed 
for the use of the Indian Survey, under the superintendence of General Sabine and 
Mr. Balfour Stewart, and tested at the Kew Observatory. The otlier set has been 
used at head-qni~rters, by myself at Masoori, and by hlr. IV. H. Cole, M.A., at 
Dclirn, whenever leisure permitted. 

(70.) The results of the observations which have been made hitherto are 
as follo~vs :- 

Masoori, . . 
Dehra noon, . . 
Meemt, . . 
Agra, . . . . 
Pahargnrll, . . 
Kalianpur, . . 
Ehrnndpur, . . 

Dcclinntion nnd 
Station. 'lumher of llun1ber of deter- 

determinntiona. rninations. 

-I October 1866. 

(Dec .66, Jan. 67. 

January 1867. 

February ,, 
March ,, 
April ,, 
April I' 

I 

Totnl force io Briti~h 
units, and nnrnl,cr of 

determinntiona. 

No. XIV. 

AT HEAD-QUARTERS. 

TIIE COMPUTING OFFICE. 

Mmoori, .. 
Dellra Doon, . . 

,I . . 
,, . . 
,, .. 

(71.) Mr. Hennessey and hie assistants have been fully employed, not only 
in cnrrent dutiee appertaining to the reduction of the triangulation, but in a variety of 

JIay 1867. 

June ,, 
July ,, 
August ,, 
Sept. ,, 

41 39.9 

41 30.2 

41 31.2 

41 26.1 

41 29.5 

4 

3 

1 

3 

2 

2 37.3 E 

. . 

. . 

. . 

. . 



matters connected wit11 the general operations of t l ~ e  Department. Alrong the chicf 

P ~ I ~ O N N E L .  of these I may mention the verification of the old 
J. B. N. Hcnncsscy, Eq., Sumcjor lst  Omde, in standards of lcngttl of the Indian Survey; the clc- . . charge. 
Licut. Rogers, R.E., Awislnat Sumcyor. 

terniin:~tion of T~lc fact01.s of esl,ansiin of the 
w. H. C O I ~ ,  ~ q . ,  II.A., Aasiatullt Surrejor. pendulums by dircct measl~rcments, and the rc- 

diiction of the ~.esults; the preparation of descrip- 
MT. c wood, s ~ l r - , \ ~ ~ ~ l t ~ ~ l t  la1 Grude. tive lists of upwards of 1,500 of the stations of 
Bnhoos Qungn l'crel~nd, G o l ~ n l  ( ' l ~ l ~ ~ l d r r  S~rrnr, 

~ a , , r ~ , l n n t ~ l  11,~t1, cnly ~~l~~~ ~ l ~ ~ ~ ~ ,  13 t l ~ i s  Survey ill tlle t l~ ree  I'rcsitlencics of Bengal. 
nutmu conlputors. - Madras and I3on1l)ay, each o t h e r  in charge of a 

Printirrg Branch. British district or native statc I l a v i n ~  to be fur- 
D &IT. T. Koigl~tlc-y. - nisl~cd wit11 a, separ;~te list. Mr. Hennessey had 

Pholorinrographic Branch. also to train three ofliccrs in the general duties 
Mr. C. O. OUcnbuch. of this Del)a~.t~nent, and to teach the process of  
photozincogmphy to three officers employcd u~lcler the Surveyor Qcneral. His  nn- 
wearied zcal and devotion to his dutics, and the skill mitli which 11e accomplishes 

a Ion. whatever he undertalces, deserve every con~lnend t' 

(72.) The verification of the standards of length of this Survey had becon~c 
necessary for  the following reasons :-The principal standards arc two simple bars 
of iron, ten feet in length, known as  star~clards A a ~ l d  B, wl~ich  were s e r ~ t  out to India 
for Colonel Everest in 1832, with six cot~~pensated bars of iron and brass, also of n 
length of ten feet, intended for measuring base-lines. Standard A had been employed 
with the compensation bars a t  eigllt hase-lines in different parts of India, and hacl 
travelled over a distance of many thousand miles. Standard B was sent back to 
Europe, to be lodged in the Royal Observatory i ~ t  Greenwich. A t  c:ich successive 
base-line it  was found that the relative lengths of staudard A and the compensation 
bars werc altering, the difference increasing year by year ;  there were also variation8 
in the lengths of the compensated bars inter se, but these were comparatively smi~ll  ; 
had there bccn only one or two compensated bars which exhibited t l ~ i s  discordance 
with the standard, no doubt could have been felt as to their h:lving altered, and not 
the standard, for they are necessarily by constri~ction more liable to vary in len,rrtl, 
than a oimple bar of metal; but as there were six compensatcrl hars, and all told the 
same tale, i t  seemed possible that t l~e i r  l c ~ ~ g t l i s  llad remained nearly constant, while 
that of the standard had changed. 

(73.) The differences between stanclard A and the general mean of the six 
compeusatcd bars are shown in the followillg table :- 

Ilnse Linen. 

Calcuttr, . . . . 
Dehra Doon, . . 
Sironj, . . . . 
Bider, . . . . 
Sonakoda, . . 
Chuch, . . . . 
Kurrachec, . . 
\'izngapatam, . . 

E'cnr of measure- 
ment. 

1832 

1835 

1838 

1842 

1848 

1854 

1855 

1863 

Enccss of meall of sin com- 
pe~lsntcd bnlx ovcr stnudnrd, 

iu  ruil l ionth~ of i t  ynrd. 

112.19 

132.69 

14-4.30 

183.57 

178.65 

183.38 

196.86 

209.93 

Incre~nc~lt on value a t  
Cnlcr~ttcr base-linc, in 

~ni l l iont l~s  of n ~ard .  

. . 
20.40 

32.11 

71.38 

66.46 

71.19 

83.67 

97-78 



(74.) It is evident tliat any alteration in the length of the standard wollld 
necessitate the application of corresponding corrections to the lengths of all the 
Lase-lincs, and the sides of the triangles dependent thereon ; and that the results of 
the Indian podetical operations could not be combined with those of similar opera- 
tions in other parts of the world until these corrections had been determined and 
applied. 

(75.) Consequently two new standards, each ten feet in length, one of steel, 
the other of bronze, were constructed for the Indian Survey under my snperinten- 
dence, wlien I visited England in 1864. Fortunately, Captain Clarke, of the Ordnance 
Survey of Great Britain, was engaged at that time in making an elaborate series of 
comparisons between the several standards of length of England, France, Belgium, 
Prufisia, Russia, India and Australia, and he obligingly undertook to compare the 
new standards with standard B, and with the English standards; he also determined 
tlie factors of expansion of the new bars, and the errors of the new standard 
thern~ouicters, which were required to complete the apparatus. I have every reason 
to be much indebted to Captaiu Clarlre, for his able and laborious iuvestigations ; they 
have been published at length, by order of the Secretary of State for War, in a volu~lle 
entitled '. Co~npnrisons of t l ~ e  Standards of Length of Eugland, France, &c." 

(76.) The new standards arrived at Dehra in 1866. As soon as practicable 
they were compared, together, and with standard A. I t  was ascertained that their 
relative length had not been ser~sibly affected by the journey to India and change 
of climate, for the measures at Southampton and at Dehra differ by only .06 of the 
milliontli of a yard, a smaller quantity than the probable errors of the determinations. 
The comparisons with standard A show that the relative length of A and B is at 
present almost identical with what it was in 1834, wlien B was determined by Co- 
lonel Everest. to be 1.28 millionths longer then A, whereas its excess is now 3-06 
niillionths. Captain Clarke has shown that the existing relation of B to the stan- 
tlard ten-foot bar of tlie Ordnance Survey differs by less than one millionth from the 
laelation in 1831, and " agrees all but precisely with the mean of the results of the 
comparisons between these bars in 1831 and 1846." 

(77.) Thus it may be considered certain that the lengths of both the old 
ltlrlian standards have not altered appreciably, and that the increment of nearly 100 
t~iillionths of a yard in the mean of the six compensated bars on standard A, which 
occurred betwcen the years 1832 and 1863, must have been solely due to changes 
i 11  the compensated bars. 

(78.) The length of the standard six-inch scale of this Survey which 
determines the vnlucs of the compensated microscopes employed in the base-line 
~tleasurements, has hitherto been assumed to be exactly one-twentieth part of the 
length of standard A.  The precise relation of these two standards has been recently 
determined, and found to agree so clo~ely with the assumed value, that the re- 
quisite corrections to tlie mcasured basc-lincs will not exceed half an inch in seven 
~~riles. 



No. XV. 

CARTOGRAPHY. 

(79.) Mr. Scott has been engaged in compiling a new map of Central Asia, 
PBBBONRBL. based on fresh materials which have mostly 

W. H. k t t ,  Esq., Civil i l i t  1st Qmde, and 
been received from Russia, since the compila- 

Chief ~rsftemnn. tion of the map which was published by this 
6 native Drhen,  and 10 netire epprenti~o. ofice in 1866, ~h~ new map is on a larger 
scale than its predecessor, contains a great deal of additional information, and ham 
rectified the positions of a number of places of importance, chiefly in the provinces 
of Kokan, Kashgar and Yarkund. I t  is called *6Turkestan, with the adjoining 
portions of the British and Russian Territories," and has been compiled in four sheete, 
two of which will be ready for publication in a few days ; new editions will be issued 
from time to time, on the receipt of additiona! information. 

(80.) A series of maps is also being prepared showing all the lines of 
levels which have been executed for canals, railroads, and the operations of thie 
Survey, in the districts between aud adjoining the Jumna and the Ganges; the 
levels are reduced to the common datum of the mean sea level of Karachi harbour. 
No little difficulty has been experienced in obtaining the several data, which are 
required to make the maps as complete as possible, from the different offices in which 
they are preserved; the labor of examination and correction is also very consider- 
able; but tho maps should be all the more valuable in consequence, and every 
person who has bad a share in the original leveling operations cannot fail to be 
gratified to sce his work published in a form which will ensure its preservation, and 
increase its general utility. 

(81.) The maps of Kashmir and Ladak have now been conlpleted and sent 
to England, to be engraved as parts of the Indian Atlas, on the scale of four miles 
to the inch ; photozincographs, on the reduced scale of eight miles to the inch, mill 
be prepared in this Office, and published as soon as possible, to serve as apis aller 
until the engravings are completed and pliblishcd; 18 charts of triangulation and 
skeleton maps have been zincogrnphed, and 15 topographical and geographical maps 
have been photozincographed; 7,118 copies of theee maps and charts, and 5,152 
copies of forms for cnlculations and office worlr, have been printed, the former for 
issue to the public, the latter for employment in the Department. 

(82.) An abstract of the out-turn of work executed by the Trigonometrical 
and Topographical Parties of this Survey during the year under review is given 
on the next page. 

J. T. WALKER, LIEUT.-COLONEL R.E., 

nclrr.e Doon, Surwintmdcnt 8. T. Survq of India. 

20ll~ D c c c . , ~  I S C i .  1 



ABSTRACT OF THE OUT-TURN OF WORK EXECUTED BY THE TRI~ONOMETRICAL AND TOW- 

QRAPHICU, PARTIES OF TEE Q . T . BDRVEY. DURINQ THE OPPICLBL YEAR 1866.67 . 

D n e m I o n  OF DBTAM . 

. . . . . . . . .  Number of Principal Stations, 

Number of Principal Triangles completed, ... 
... Area of Principd Triangulation, in equaro mllcs, 

... Length B of Principal Scries, in milee, .,. 
. . . . . .  Average Tr ianp la r  Error, in aemnds, 

... Avemgc Probnblo Errom of Angles, in scmnds, f 

. . . . . . . . . . . . . . .  , Azimnths Observed, 

Number of Srcondsry Triangles, of which all threc 
angles hnvo becn obaerred, . . . . . .  

Aren of Soronclnry and Minor Trionp~lntion, in j 
quoro miles, . . . . . . . . . . . .  

Lengtl~s of S c c o n d q  Series, in miles, . . . . . .  
Kumbcr of In te rwted  Poiate, . . . . . . . . .  
Number of Svrondnry Station8 whose hcigl~ta hnvo ) 

bccn f i n d ,  , . . . . . . . . . . . .  
X111nber or Rerrnrie Survey stntions fixed, . . . . . .  
Arcn Topopnpltirnlly Surrryed on scnle of 1 inch = ) 

1 ~nilr ,  in wlunrc mi l r~ ,  j . . . . . . . .  

Aren Topo~rnlrhirnlly Survcrrd on wnlc of 2 inches) 
1 mile, in sqenre ~ni lrs  , ) . . . . . . . . .  . 

Area Topoprnpllic~lll Sm-reyed on scalc of 12 inches ) 
1 milr, in ncwe, . .  ) . . . . . . .  

Numbor of Pri~lripnl Stations nelerted in ndrnnrp, ... 

Iangtbs of Approximuto Seriee, ill mile*, . . . . . .  

Number of Toarm consh~rtcd,  

Do . Pletfoma constructed for I'rincil~nl Stations, 

Do . S e r o n d q  Slntions, . . . . . . . . . . . .  
. ... . . Do Miles of R n ~ s  cleared, ,, , 

Do . Rands ~ n d e ,  . .  . .  . .  
Do . HiU lop8 rlcarrd nl forest and jrlnglc, ... 
Do . Prinripnl~~alionaahmee~~moutsu~rerom~ut~d, 
Do . Secondary . . . 
Do . Preliminary Charts of Triangulntion, . 

Do . PrincipnlStationsplaee~lut~dcro~lirial proc~tiul l ,  

Do . Tower Ststions rmtcetrd nod closed, . . . .  
DO . mstrom, . . . . . . . . .  .,, .,. 
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APPENDIX A. 

E X T R A C T S  FRO11 T H E  N A R R A T I V E  R E P O R T S  

OF THE 

E X E C U T I V E  O F F I C E R S  I N  C H A R G E  

OF TEE 

T R I G O N O M E T R I C A L  S U R V E Y  P A R T I E S .  





ESTR.\[T FIIOU THE NARRATIVE REPOnT OF LIEUTENANT A. R. THIJILLIER, R.E.. SUItYEYOR 

YRD OHAUE, IN CH:tROE EAST CALCUTTA LONQlTUDliiAL SERIES, NO. 199, DAl'k:U 

2 9 ~ ~  AUOUST 1667. 

(2.) The party, which consisted of thc n~cml~crs  as prr margin, a ~ s t ~ n ~ l ~ l t ~ t l  at C'alcott;~ in 

Lie,,t, R. ,,,, illirr, R,R,, St,rrcror 3rd Grade, the bcgi1111i11g of ;\Jo\.cn~l~cr, C L I I ~  a:t( I. ~u:lIiil~g tllc 
Mr. C. J. Nouvillo, Civil Assistnut 4111 Ornde. nccersary arr.:u~gcnlcl~t~ for t : ~ k i ~ ~ g  the field, the 
,, F. W. R p l l ,  Sub.Aesisln~~t 2nd erode. calnp stal-tcd by boat3 ou the 28th Novcml)er, 
., 0. A. Ilarris, S~~b.Aasintrn~t 3rd Qrndc. proceetliug t l~ro i~gh the Sundarbuus, vid Ilurrisal, 
,, W. J. O'Sullivun, Sub-Assistant 3rd Qnbde. to the left bauk of' t l ~ :  Alcg11;i river, up to wl~ich 

point the Series had been carried at  the close of the field season of 1865-66. 

(3.) The camp disembarked at  Eaipur, in the Bl~ullooah district, on the 9th December, 
and the msista~lts werc then scparated ti-om the main camp for t l ~ c  various detaclied duties 
m.hich had bccn allotted to them. Mr. Ncuville was deputed to coml~lrtc tllc final rays bc twee~~  
the few stations near t l ~ c  I:astcrn Frontier left from t l ~ c  previous season's work. Rlr. Ryall \vita 

ordercd to exccutc a minor serics of triangles from the side Kalisl~pur T. S., Kotlallrnr '1'. S., I I ~ J  

t l ~ c  river 31cgua towards Dacca, for the pnrllose of co l~ucc t i~~g  that city. 311.. IIarris was scut 
to make arrangements for crccting platforms at the towers from wl~ i c l~  observations n-ere to bc 
taken, and to make roads for the theodolite up to  the three hill stations OII the frontier. Mr. 
O'Sullivan remained with me to act as observatory recorder. 

(4.) Before proceeding to give the details of t l ~ c  work of each party, I have t l ~ c  pleasure 
to report that the junction of the East Calcutta Longitudinal Serics with the 15astern Frontier 
Series was brought to a couclusion on the 5th Rlarch. 

(6.) Tllc tract of country tl~rouglr which the triangulation was carricd t l~ is  season was 
t l~rongl~  the de~lscly populated districts of British Tipperah and Bhullooah, from the left bank 
of the Megna river up to the Eastern Frontier hills. T l~ is  part of the country is flat, and of a 
low level, aud, being sub,ject to heavy rains, the greater portion is for halt' the year under water. 
All the open g ro~~n t l  is cultivated wit11 ricc, and even in December these ~~o r t i ous  were still undcr 
water. I t  is nlso intersected by a net work of small ri\-ers and nullal~s, which are navigable for 
small boats duriug the rniny season, and communication is chicfly k q ~ t  up by t11:rt nlcaus duriug 
those months ; but duriug thc dry season the village roatls are rcsortc.tl to; these l ~ e i l ~ g  merely 
pathways, are quite imprncticable for whcclcd carriage. T l ~ e  want of roads is a great drawback, 
for I may say that there is only one road \vl~icl~ has any claim to that name in t l ~ c  t vo  districts, 
viz., that 1vhic11 Ic:rds from Dacca sid Comillah, skirting the hills to Cl~ittagc~ng. 'I'he most ex- 
peditious, and, in fact, tlle only mctl~od of carriage for a lnrgc camp d u r i ~ ~ g  the drl- montl~s or 
nurvcying season is thercforc 11y mcans of elrpl~ants. As I hat1 ~~rocurcd  1l1c lo:111 of five cle- 
pl~nnts from the Commissnri~~t Dcpnrtmcnt, I met wit11 no difficulty on tllc poiut of carriage 
this year. I t  was intendcd that these elephants sl~oald be transferred pcrmnncntl!- to t l ~ c  Survcp 
Dcpartment, hut, in conscqncnce of a commu~~ication from the Commissary Gcneral, stating 
that tllese identical clcphnnt~ 11ad been traincd to khedda work as Itoonkies, and tl~crcforc coultl 
not be spared, they werc rctilrncd to the Chittagong khedda at the close of tllc field season, on 
t l ~ c  understanding that five other cficicnt animals woidd bc issued to  mc in t l~cir  place. 

(7.) Thc trianpllation passed thror~gh extensive plnntntionr of betcl-nut, cocoa-nut, and 
other valuable trees, in which those districts abound, nnd tll~q, combined n i th  thr  tlcnce forcst- 
jungle which skirts the banks of tllc rivers, caused a good deal of delay in clearing our rays, and 
Was a source of expense to our operations. 

(10.) Consitlcrahle delay was experienced during the early part of the aeason in the 
llrincipal observations from tllc thick mist and fog uh i c l~  in\arial~lx rosc a h  aunsct, and quite 



preclnderl any work being obtained to lamps. ITp to  t l ~ c  end of Jan11:vy I n ~ i g l ~ t  alnlost say 

that  no angles whatcver v r r e  takcn to Ian~ps, nor cvcu to ~no rn i~ lg  I~i~liotropes, for the mist 
mrrlv clcnrc(l of before 9 or 10  o'clock in t l ~ c  mor~~ ing .  TIIC period, thercforc, each day i u  
wlrirh horizontal angles co111d bc observcd was very lin~ited. Later in the season the atmos. 
pherc got clearer, and I was ablc to push on rnorc mpidy.  

(11.) Beforc proceeding into the rajah of Tippera11's territory, I ndrlressrd the Corn. 
of thc l)ivision, r e q ~ ~ c s t i ~ ~ g  h i n ~  to ap111y to t l ~ c  rajah for a n~ookl~t rar ,  to accon1p;uny 

my rnlnp mllile crlpagcd in his territory. 'I'his rcqucst was complied with, aud the ~ ~ ~ o o k l l t c a ~ ,  

a snlall gumd that came with him, rendered my calup every assista~~cc that wns necessary. 

(12.) Aftcr completing t l ~ c  principal obscrvntions of the Series, I detcrmincd to revise 
one of tile triangles (viz., Lakinapr ,  Gupti and Baaakpur), in couscqnencc of its triangular 
error (2.83 s cco~~ds  in defect) hcing large, and as I had to pnss those stations on my way back, 
i t  \\-o~tl(l not iurolvc much matcrinl delay. I rcturnctl to Bnsakpur T. S. for this pnrposc OII 

11th 3Inrrl1, and completed a fresh set of obscrvations on 13th, n l~ i ch  gave a difli.rcncc in the 
mciul of 4.68 seconds in defect from the original measarc. I then proceeded to (;upti T. S. 
and Lakinn3nr T. S., respectively, and took an indepeudcnt set of obscrvations at  each station. 
At Gupti the second set diffc.rcd from thc first by 5.96 seconds in excess, at  Laltinagar by 6.1 1. 
secontls also in excess. This gave the triangular crror by the uen  set of observations to be 
4.10 seconds in exccss. 

(13.) I t  is vcry difficult to account for these large discrepancies. The rays were per- 
fcctly clcnr, and pnsscd over ordinary ground, viz., rice fields and village sites. The tosera, 
whicll were hollow paka ones, the mark bei~lg referred to  the ground, wcre well raised, trhich 
may be gathered from the fact that the vertical obscr~~ations from each of the stations wcre 
takcu between thc hours of 1 and 2 P. JI., the time of minimum refraction. The instrument 
also was in apparently good u-orking order. The first sct of obscrvations tvcre taltcn in Decem- 
ber and J n n u a ~ ~ ,  nnd the accond set iu March. At the fonner period the ricc ficlds are all 
unrlcr water, and the air is laden wit11 moisture. At the time of my sccorld visit the water had 
ernl~oratctl, yo that the raps now pnsscd over a dried sarface of ground. On the first occa- 
sion the signals were invariably had, and nearly the aholc of the ohservations werc taken to 
I~cliotropcs, tllc 1;imps hcing invisible, owing to 11caly fogs. On the second occasion, in March, 
IYI I~ I I  t l ~ c  atmospl~crc \ V ~ J  clcarcr, thc signals wcre very fair indeed, and the greater portion of 
the ol~scrvationa W ~ I - C  taken to lamps. I t  will he ohservcd that thc measlncs in each set of 
o1)servationa a p e  vcry fairly inlc.1 se, hut t l ~ r r e  is one feature noticeable, that the valr~es ob- 
tailled from lan11)s are invarinhly larger than those obtained from heliotropes. l'hcsc ditlcrc~~ces 
howrvrr arc not I I I I I I R I I ~ ~ ~ ~  large, uor (10 they furnish any intlication for anticipating the considcr- 
ahlr ronstant difircnrc that exists bct\~-ern t l ~ c  two sctn of mcasrlrrs. I am thus led to t l ~ c  
conc111sio11 that it is owillg to Iatcrul refraction acting tolrrahly xtcadily, but in diticrcnt dcgrccs 
at tliHi!rcnt periods of the scmon. Thc mran of the two sets have been used in t l ~ c  com1)uta- 
tion*, wl~ich givcs a triangular crror 0.68 sccu~~ds.  

(1 4.) Before Icaviug the district of Tippcrah, I reccivcd intelligence that the IIaripw 
towrr rrcluired some slight repair, I tl~crrfore setit a mason there with instructions to  remedy it. 
On rrn1.11ing that placc, he found that the arched openingr, which had been bricked np on the 
coml)lctioll of tllc oh-cmations, I~ad hrcn hrokcn down, s ~ ~ d  the upper mark-stone tlng up, hllt 
not t:ilicn nwy .  This  nus st e v i t l e ~ ~ t l ~  have bccn clone from ~ h e e r  mischief, and I atldressed the 
magistrntc of tile tlintrict on the snhject, requesting him to institute an enquiry t l~ro~lgh  the 
polirc. Thr!. f:kilc.ll ho!vevcr in nsccrt:~ining hon ant1 l,y whom t l ~ c  damage was committed. 
'L'IIc cl~oukidar, in n.11ose n~clialla thc ton-rr is sitnatetl, and in whore chargc it was placed, ex- 
plaiuctl that, as I~is Ilonse wa.~  nix milcr from the village of FIaripur, uhich colltains only five 
houscn, he seldom \rent tl~ere, nnd so w= not aware of the damage d o ~ ~ c .  l lnotl~cr instance 
occr~l.rvtl of dnmngc to a tolvcr in the Rlnlllooah tlistric.t, but not of s ~ c h  scrious conscqucnre. 
Tllc arc,hcd ol)rlling~, wl~irh hacl hrcn hrirkrd rip, h r i ~ ~ g  mcrrly hrokcu down, the mark-stolle 
remaining unto~~chcd.  The magistrate of ~ l ~ r ~ l l o o a h ,  to wl~om I reported the circ~lrnatancc, 
failed to rrply to me, so I am not aaarc ahcthcr any strps ncrc taken to discover the offcndcra. 



(15.) TIIC rc\-ision of t l ~ c  G ~ ~ p t i ,  I,;~kinngar, Basahpnr trianglc n.ne complctcd on the 
18th l l ;~rch ,  rrl~cn the m;li11 c;rmp I~ccame avail:ll)lc to t:rkc np t l ~ c  al)l)roxi~n:~te work of the  
])mlln~nl~u~tra Series. I had prcvionsly made arrangements for boats t i o ~ n  Koacolly to con\-cbp 
tllc party to our nclv ground, and on tlre 20th Jlarcll I lcft Haipnr, ;~rcon~l~anict l  l ~ y  Mr. O'Sulli- 
van. \\'e procrcdcd up the M c p a  and Ganges rivers, ant1 cs~)rrienc~etl l)ad wcatl~er, w l ~ i c l ~  
(Ielayctl our arrival at  Furrecdpur till 26th March. At this time of the year the " cl~ota-bur- 
sat" scts in in 1:astern I3c11gal, ;rc:cornl)anicd with heavy north-~vcstcrly stor~ns,  :tnd. thougll thio 
weather cnuses grcat rcliei from tlic cscrssivc heat c u ~ ~ c ~ i c n c c d  in JIarcl~,  it is I'ar from a(1va11- 
tageous for carrying on snrvey opcrations in t l ~ e  ficld. The entirc cou11tr1 is of such a Ion. Icl-el 
that it rcquires very little rain to submerge it. 

(16.) According to t l ~ e  instructions conveyed in yonr lettrr S o .  ,,;G, datcd 18th Ortol~cr 
1866, this 11cw undertaking is to consist of a direct scrics of triangles, armngrtl in q~taclrilntrral~; 
or ~)olygons, emanating from the East Calcutta Longitndinal Scrics, :u~tl to run nortl1warcl3 
along the meridian of 90°, as far as t l ~ c  Assam Longitudinal Series. This meridian closc~ly 
follows the course of the Ganges, Juboona, and Brahmaputra rivcrs, n l ~ i c h  r ~ ~ r r  tl~rougll a sandy 
soil, nud shift thcir banks very considcr;~bIy cvcry monsoon. Tl~cac river>, as sl~own in tllc 
revenue snrvcy maps which nrcrc executed allout eight or nine years ago, are in many 11laces 
quite u~~rccoguisablc, and I therefore allticipate some difficulty in proellring permanent sites for 
my stations. 011 this subject, however, I caunot yet speak wit11 coufidcncc, and 1 trust, on rc- 
visiting the district aftcr thc prcsent rains, I shall bc able to report favoral)ly. 

(20.) I would hcrc bcg to recommend that the work for the ensuing ficld season may 
I)c confincd to the approsinlate series, on account of thc time i t  occ~~l)ics to raise our to~rcrs .  
O~ving to the moist climatc of Bcngal, these strnctures have to he matlc paka tllroughoot. The 
bricks, \ r l ~ ; c l ~  hnve to be moulded at the tower sites, take a considerahle timc to dry, hefore they 
can be burnt. The other necessary mntcrials hare to  he convcycd from long distances, over a 
most dificult conntry for communication, in which labor is scarcc and hard to procnrc, and rain 
often falls, to retard the progrcss of thc opcrations. One nssictant only \rill be availahlc for 
this ohject. I thereforc could not anticipate Iraving a snfficieut u ~ ~ n i b c r  of tolvcrs ready for 
o1)servation before the middle of RIarch, at  nrhicl~ time of the ycnr, as rcportctl on in para. 15, 
thc country is most nnfavora1)lc for travelling, and the difficnlty in tr;rnsporting t l ~ c  hig thcodo- 
lite at such a sermon would be vc1-y great; under these circumstances, tl~crcforc, I trust that my 
recommendation will meet with your approval. 

(22.) With regard to secondnry trinngvlation, ahout ten trianglcs rcmain to  connect the 
city of Dacca, and 1 propose to employ Mr. R y ~ l l  on this undcr tak i~~g at t l ~ c  commcnccmcnt of 
nest fieltl scnson. The c o ~ ~ n t r y  between the stations of Dacra and Jlynimsing appears to  con- 
sist of thick forest jnngle t h r o u g h o ~ ~ t  its entire length, and it \vonld 1)c a tcrlionu operation to  
carry a minor trinnp~lation through it. As the nral~maputra Series will ])ass within 28 milcr 
of 31yrncnsing, ovcr fair country, I would recon~mcl~d that t l ~ ; ~ t  station be conncctcd l~ercaftcr 
tl~ercfrorn. 

(23.) I now have to rcport on thc work executed I)y rnrh assistant : 
Mr. C. J. Ncnvillc, Civil Assistant 4th Grade, was cniplopcd (Illring t l ~ c  early part of the 

acnson in cnml~leting t l ~ c  clcarnncc of the final raps near the frontier. This occnpirtl him till 
nearly thc cnd of Fcl)rnm-y, whcn he had clcared 41 miles of rays and 3 hill tops. H e  had 1)rcn 
m11r11 dclayctl 1)y the hcavy forrst timber wl~ich had to he fcllcd at two of t l ~ c  stations in t l ~ c  
hills, hut mas :11)lc to  get thc raps rlrar in snfficient timc to prcvmt any delay in the ol)scrva- 
tions. Mr. N r ~ ~ v i l l c  rcjoined my camp on 27th Fehrnnry, whcn I gavc him i~ is tn~c t ions  for 
rarrping a minor series of trinnglcs with a 7-inch theodolite, to fix thc civil station of Nonrolly, 
from t l ~ c  base h1atal)i T. S. Kadm T. S. of thc Enst Calrntta lrongitntlinal Series, the country 
hctwrcn thcsc stations bcing tolcrnhly opcn, anrl favorn1)le for hrrnking np into minor triangles. 
The direct distance which rcqnirrtl to hc trinngnlnted was a11o11t 15 miles, which I anticipntetl 
Mr. Nruvillc would havc accomplisl~ctl with ensc in two months; but, thongh cn~ployerl for 
nrnrly two rind a-half months on t l ~ c  ~mclcrtaking, for mora than n month of which time he hat1 
tllc ~snistance of Air. Harris, I rcgret to rcport that hc failrd cntircly in his object, not l~aving 
taken a single observation. 



(24.) Mr.  F. W. R ~ n l l ,  Sub-Assistant 2nd Gratlc, wns trnnsfe~,rcd from the Jfn(lmr 
Coast Serics, v l ~ e r e  he sueercd much from ill-health, m ~ d  posted to tl~im pnrty, nu i t  was t l ~ o r l ~ l ~ ~  
that  tlie clirnatc of Uengal aoultl  be hcttcr suited to his constitution. H e  joiucd t11e oftice 
the 11th November. T l ~ c  dut!. 1 allotted to RIr. 1ly;~ll vras to carry a minor scrics of trianglcr, 
with one of the new I-1.-inch tl~eodolites, from tluc Enst Calcutt~u Longitutlinal Srrics, up tile 
river Megnn, for the mnin purpose of fixing thc city of Dnccn. On t l ~ v  arri\-;ul of nly camp at 
Haipur, I sent Mr. Ryall to Dacca, to procllrc snitnhle and scrriccablr ])oats fbr the convrFar~cc 
of l~imsclf arid party, and also that hc migl~t  ha\-c the oppor tu~~i ty  of' rccollnoitcring t l ~ c  liuc of 

country ovcr ~vh i c l~  his triangulntion would run. IIe re,ioincd r ~ ~ y  canq) on tluc 18th I)cccn~bcr, 
nut1 left agrnin wit11 his party on 20th idem, whcn he comn~cncctl hi.; o l~c r :~ t i o~~s .  On c l o s i ~ ~ ~  
work on 3rd Junc  his out-turn consisted of 18 triangles, covcring a11 arcs of 238 sqnnrc milts, 
in a direct distance of 36 niiles. Pillars anti 1)I:rtf'orms were constrl~ctctl at  10  st;utions, n~ud 
ti8 miles of rays clcnred througl~ heavy jnnglc. All the permancr~t l lc .~rnuc  Survey stations 
and pillars in the vicinity of his triangrdatiou wcrc connected, aud vrrtiral ohserrations nrrr 
taken throughont thc Series. This is a very fair and crrtlital~le season's ~o l . l i ,  con~irlcri~u~ tl~c 
difficulties nud dclays met with. T l ~ c  navigation of t l ~ c  JIcgr~n river t l u r i ~ ~ g  t l ~ r  stormy ~nontl~s 
of April and bray is n dangcroas rind tcrlions nntl 1nuc11 :u~xictp nnd rlclay mas ex- 

perienced dur i11~ thosc months on this ncrount alone. Thc very t11it.k forcst jungle nrl~irh 
skirts the banks of thc rivcr also ronsitlcrnbly retarded his progrcss ill t l ~ c  sclcction of the 
stations. Thc following extract is talicn from RIr. Ilyall's rcport :- 

'I After gctting over the srrious obstaclcs prescntcd on my raps, I had other natnml 
difficulties, cqnally grcat, to contend against. April and AIay provcd to be very stormy months. 
Short intervals were only obtained for observations. Sornetin~cs eight and even tcn days mrre 
passed in utter inactivity, owing to the impracticable contlitiou of the rivcr from storms and min. 
After much anxiety and suffering from fever during thc grcntcr portions of thcsc n~ontha, I 
bucceedcd in getting through six stations. I necd not enter into particulars descriptive of the 
dangers attending the navigntion of the great RLegna river, for, doubtless, your own cxperiencr 
would verify all I could say about it. Frequently days were lost in attempting to cross, and u 
i t  rarely happened thnt the calm conditions of the river and the times for my crossing it wcrc 
coincident, I naturally lost much time from this circumstance alor~c. Throughorlt the course of 
my experience 1 never met with greater privations and difficulties." 

Mr. Ryall's camp returned to Calcutta on the 15th June. 

(25.) Mr. G. A. Harris, Suh-Assistant 3rd Grade, was cmploycd 11p to  the middle of 
March in erecting platforms nnd staircases at  the various tower stntions, and in making roatlr 
for the theodolite up to the three stations situated in the hills. On the 20th of RIarclr I scnt l1i111 

to  pay the compcnsntion for trecs rut  down on t no  rays, n41icl1 rcmainrtl to IIC  settlctl. Aftcr rr- 
c~omplishing this, he joincd Mr. Weruville on the 1st of April, to a~s i s t  him in the Noacolly tri- 
angulation, which hnu heen ficvionslp rrl~ortcd on. Wl~stcvcr Mr. Harris undertakrs is aI\vnys 
done well, b u t  he is slow, and t l~ere  is p c a t  room for improvcmcnt in his artivitp all11 enrr;.? 
I propose employing him during the  ncxt senson in building t l ~ c  towcrs of thc llrahrnnputr~ 
Series. 

(26.) Mr. W. -7. O'Sollivan, Suh-Assistant 3rd Grade, acted as observatory recorder 
througho~~t  the ohsenations done during the season. I n  addition to t l ~ c  ordinary otlice work, 
the (luplicatc angle books wcre, for the most part, brought up indcpc~~dcntly by him in 
field. He  is neat and very accurate in his recording, and is a good comp~~tcr ,  having takcn part 
in all the principal compntntions lately dol~e. On the completion of the ohsenations of t l ~  
East Calcutta ~~ongitutlinal Series, he accompanicd me, to assist ill tbc approximate work of the 
Rrahmaputra Series, and pave mc great satisfaction in ercrything he did. EIc is intelligent nlld 
cllergetic, and I cannot speak too highly of 11is endeavours. 



EXTRACT FROM TiIE NARRATIVE nEPORT OF W.  C. ROSSENRODE, ESQ., ASSISTANT SURVEYOII, 

IN c l i A n a E  EASTERN FRONTIER SERIES a. T. SURVEY, NO. 28, DATED 1 7 ~ ~  JULY 16G7. 

(3.) I n  my narrative of last season I mentionrd that the bearers wished to leave, and that 
1 had induced sixteen of them to remain. Not to be entirely depcndcnt npon t l~cm, I matle 
arrangements for recruits from Oude and Hazaribaug, so that thc Azimgnrh bcarrrs attached to 
the Series may not again presume to dictate terms to me. 111e Nazartbang men wcre readily 
o l~ ta~ned  ; food was scarce, and they were glad to takc service. The tlndal n.110 was sent fbr 
recruits to Oude mas not so successful, owing to the impnldcnce of oue of the men on leave. 
This man had been to Kyouk Phyoo and Akyab, the two penal scttlcmeuts of formcr years, al~t l  
11e informed the people of his village that he had been to the much dreaded Kxla Pani, or penal 
settlement ; had seen life convicts of all countries, and had personally s p o k c ~ ~  to n c o u n t r y m ; ~ ~ ~  
of 111s who had bcen transported many years ago. This information spread rapitlly, a i d  the 
people of tile rcl.jacent villages, hearing that the Survey was being carried on in the vicinity of 
Kala Pani, rrfused to enlist, and it was only three days before the men on leave were p r c p a r i ~ ~ g  
to rcjoiu that s few offbred to take service, being thcn con\inced that this bclirtl country coultl 
not be so very bad as it 11ad been represented, when their countrymen on lcavc actually iutc~ldcd 
returning to the party. Tl~cse recruits, as well as the nicn from IIazaribang, jo~ued rue at  Tllct- 
tong H. S. late iu Novcmbcr. 

(4.) The Chittagong men, who had been trained to direct signnls, obtained lenve, on 
faithfully promising to  return on the 1st November. They would on no account sign an agree- 
ment on stamp papcr, and mere resolved to resign if they were not permittcd to visit their homes. 
I had therefore no other alternative but to give them leave. 011  reaching Chittagong, they wrote 
to mc that they were willing to return, providcd I agreed to give each signaln~an 15 rupees a 
month. Thc treachery of these men not only disappointed, but crippled me grrntlp, five out of 
the i~urnber being lampmen. Hnd I possessed magisterial powers, the fear of my exercising 
them would l~ave deterred thcm from keepiug away. I found myself po~rerleas, knowing that 
they could not be punished, or compelled to serve in a country where free trade and free labor 
prevails. I t  was ahsolutcly necessary to replace these signallers; I tl~creforc lost no time ill 
training the most intclligcnt and promising men with me, and succeeded ill substituting the re- 
quired r~nn~l)cr, ant1 \\,as able to detach them to occupy the statious in advar~cc n weck before 
I resnmcd ficld operations. Sickness in tile beginning of the season prostrated x large numhcr, 
and n couple of lampmen wcre completely in~a~nci ta te t l  from work; one s u b s c q u e ~ ~ t l ~  died, and 
the (1thc.r \\.:is cripplcd with rlleumatism, and remained under medicnl t r e n t m c ~ ~ t  almost the 
~ l ~ o l c  scanon. 

(5.) I havr tried to introduce Chittagong men, rn mcll rm Mugs and R11rrnni13, into the 
es ta~~l i s l~mmt .  The former nre intelligent, a ~ ~ d  answer very well as signalmen, hut thcy set a 
high valnc on tllcir services. The Mugs and Burmans, after repeated trials, havc provcrl fai111rc.s. 
I !  Lhcy arc ~ i n m o r t l l ~  of trust, being a lazy, apathetic race, given to opium smoking, totldy drink- 
illx, and gambling. Thry also drmand high pay, 12 rupees a month hcing tlir r:~te for a com- 
IIIOII c-oolie. Ont of thirty Alngs and Rnrmans only one man has afforded satisfnction ; 11r was 
cm1)loycd ~ir~rlcl. thr  Dcpnty Coinn~issioncr of Kgonk Phgoo, and, on my a p p l y i n ~  to him for an 
illtcrprrtcr, this 11111-mnr1 was selrctcd. A I~cttcr  choice he could not have made. I found the 
mall vrry IIPC~III, intrlligrnt, and rcliahle. ISc did good service t h r o n g h o ~ ~ t  t l ~ c  senson, and I 
have rrti~inril him to i ~ ~ s t r u c t  the native estal~lishmcnt ill the Burmese language. 

(6.) Ihlring t h i ~  season boats wrrc used five mol~ths out of the six. 1'11~. conntrg c r ~ f t 3  
\ ~ r c  e~nployrd, no others hcing procurable. Thcse arc constnictcd of s i l~glr  ~llankrr vnrying in 
th;ckncra from onc a ~ ~ d  a-half' to two inches, with cane fasteniilgs ; they are bnogant and rlastic. 
The vttrp brst of t l~rac  frnil primitive honts wrre ~e l rc t rd ,  and cvrry lrrrrnl~tion was trtkcn for 
the snfctj ol' t l ~ e  i ~ ~ s t r u n ~ r ~ ~ t .  The valuable rccords and treasure werc :~l~vays placetl in my bont, 



ant1 accompanied mc, and I am indccd very thankful to  sap the party rcturncd to Alcyab, aftcr 
H very trying season, without a single accident, notaithstanding tlr:lt ilnmcnse rivers, forrnidahlc 
bn!.s aud estuaries had to he crossed and recrossed in conducting the fiual operations. An in- 
spc.ction of the cllart llrcompanies this narrative trill shew the espausc of watcr n~lrround. 
i ~ ~ p  somc of the principal and secondary stations, and it certainly rcquircd nerve, pr~rtlc~lrc, fore- 
sight, and jutlgmcnt to  visit stations in snch frail crafts as are 011ly to bc had in this province 
ti)r use in the formidable tidal streams above rcfcrred to, these streams varying in breadth from 
one to tweuty miles. 

(7.) Water mas plentiful, but none to  drink, except a t  particular localities, or at the 
sitcs of villages. The Burmans and M~usulmans carricd their water, aud tool< their mc:lls on 
boartl, but  in this peculiar couutry the Hindoos, of whicl~ my establishmci~t is chiefly comllosed, 
fared \-cry badly. To add to my alrcady overtaxed responsibilities and ansieties, I had to rcgu- 
late the movcmcnts, and select the route for the fleet, iu order that so largc a unmber of mcn, 
tvhtrsc veiy lives del~ended 011 my arrangcmcnts, should have their meals at  stated times. Favor- 
ahlc tides wcre frcqucntly lost, and circuitons routcs were oftcu taken to provitlc t l ~ c  men wit11 
\vator for food an(l clriuli. The springs are few and far between. They are, when found, cllcloretl 
s-it11 puclin ruasonly, and no expense is spared to cnsurc a p e r m a n c ~ ~ t  sul~ply. 1 was informctl 
that thc iul~abit:u~ts coutributc their ulitc in constructiug these wells and tanks for the Lencfit 
of travellers. 

(8.) rtlnclr delay and inro~~rcnicnce was esperic~~ccd d ~ ~ r i n g  t l ~ c  latter portion of the 
ficld season from coolies not being procnrahlc. From the 21st November, whcn the party took 
t l ~ r  field, to the 13th March, fiftecn pri~~cipal  stations were completed, and from 21st Marc11 to 
12th May final observations acrc  taken at only four stations. On colnpariug the abovc dates, 
t l ~ c  delay will be apparent. 

( 1 .  Thc chain of mountains divirling Xrracnn from Burmah is crossed by a high road, 
ovrr whicl~ clcphants can travcl co~nfortably wit11 three-fourths of their usual loads. This road 
was made by tllc Public Works Dcpartmcnt, and cost the Government a large sum of money. 
I :In1 told it was complctcrl in 1857. Thc road is very good, having mostly a gmdient of a foot 
in seven ; in some parts t l ~ c  ascent is greater. I bclicvc this l~ ig l~way was madc for wl~celed 
convryanccs, to iucrcnse the tmde bets.ccn Arracan and Burmall, as well as to facilitate t l ~ c  
~novetncuts of troops bctncen the ahovc-named places. The country through ~vhich it passes is 
tot:~lly unil:hahitctl thronpl~out its \~-holc Icngtll and hrcndth. The encaml~mcnts were all cl(:aretl, 
n~arkcd,  ant1 nan~etl after each water spring, and travellers and t r d e r s  are met with in large 
l~otlics, f d l y  etlnil~ycd a~ttl ljro\ ;detl, crossing this dcscrt, where wood and watcr alouc arc pro- 
c~lrahle. The lrolicc 11:rtrol t l~ i s  ro:1(1 once a wrrk, to prevent dacoities, n.11icl1 ~vcrc formerly of 
h.rqncnt occ~~rrcnce. I l ~ e  road not bring metalled, is nl~lcll cut np, ant1 carts cannot now he 
u.*vll; t h y  may I I ~ \ - c  h(-cn cn~l~loyrd l)cfi)rc, \vl~cn it a a s  originally opened. Srtcll was 
c.on~~try tllrough wliclr tlie lin:11 work was to be carried wl~eu the boats wcre abandoned. 

(15.) I ~roccc[led to Ran-Kl~otong 11. S., wl~icll lics to tllc south-east of tlle to\vn of 
'I'o~~goop, and tllcn sent on all the rlc~rhantu, latlen wit11 snpl~lics, to yeoI~ogi encampment, svl~icll 
a:ls c~cutricnlly situatctl wit11 rcfcrcnce to n ~ y  fo~-\rard stations. At this place a large dcpdt w;ln 

rstnl)li?;hctl, with a guartl to 1)rotcct it. This dcpclt answcrcd admirably, aud the supplies ~ufficed 
until the last signal party left this inllo~l~itablc region. 

(1G.) After con~plcting t l ~ e  observations at Ran-Khotong H. S., I purposed visiting KO- 
gr~entonggi,  hearing t11:tt the ascent was easy, and that thc elc1)l1ants could convey the baggage 
tt1 thc summit; I)ut, on srtbueq~~cntly learning that Tong011 H. S. was situated in the wildest 
11art of this wild conntry, sir st:cgcs rcmoved from the nearest village, and that the ascent was so 
prcnt ant1 contiuuons that it nnu iml~ossiblc for clcpl~nnts to asccud it, a ~ ~ d ,  lastly, that water m-9 

tcn nrilc* from the statiol~, whereas I iogucnto~~ggri  r o ~ ~ l d  be a~lpl~licd with provisions from two 
~tag('s, in case the dcp0t failed, I altered my plans, and proccctlcd first to Tougoh, the station 
\\11icI1 off'crcd grcatcr difticoltien, nntl I am glad I (lid so. After thc 4th March, in the direction 
of 'i'ougol~, I found thc road which had bccn prtparcd for tllc great theodolite was not adapted 



for clel~l~ants, the ascrr~t I ~ c i r l ~  too grcat. S c o ~ ~ t s  were sent out, and a hill was found offering 
thc facilities for a good road for crossing over t l ~ c  intcrucchate rangcs. 

(17.)  The new road mas completed, and madc to join on to the old, passing over tlle 
ridge, :~nd we proccctl(~1 rill our jour~~c)- ,  crorbctl t l~c  ranges, nnd enc:~rullcd at tllc foot of Tongol), 
"11 t l ~ r  stream, a-11icl1 tlcri\.cs its nanle iiom t l ~ c  11ill from mhcncc t l ~ c  a ~ c c ~ ~ t  to tllc station com- 
mcnrcd. I here met O I I ~  of the wsistants of thc Iampn1an in charge of Tongc.ll H. S., and Ile 
il~r(~r~ucrl mc that thcrr l \ i l b  110 \vatcr ncarer t l ~ e  statiou than where we stood, and that a su~lply 

daily taken from this strcam to the signal~uau. 

(18.) We asccndcd t l ~ c  hill ncat day, and rcachcd its summit in the aftrrnoon. On my 
I found the s ig~~al rna~l  was prostrated \r.ith fever. 1 Ican~rtl from him that the ray to 

I(ogut*~~tonggri was completely closcd by the imnlcnsc f o ~ c s t  trees left standing on the hill itsclf. 
T1r.o tlaps mcrc taken up in rcmoving all the obstructions on this ray. T l ~ c  xvatcr was ten miles 
distant, and t l ~ c  mcn, v i th  the duffadar in charge of the signal party, made one trip daily, 
by snl,pl)-iug l~ in l  wit11 water, and returning to the strcam, sleeping there, and ascending the 
l~ill the neat (la!- with watcr, and returning again to the strcarn, t l ~ n s  travelling twenty n~iles 
daily. Scare11 wns madc for natcr, ant1 i t  was foond at a distance of two miles from the station. 
The formid:tble diffir~ilties ml~ich were rcl~resented to me were in a great measure overcome, antl 
the dclay that noi~l( l  have il~evitably occurred, from the ray being obstructed, mas removed by 
my visiting this station, instead of going on to Kogucntonggri. 

(19.) I have to bring to your notice the praiseworthy conduct of Al~med Ali, duffnd;~r 
in charge of this station. His assistants were ill, he seut them dowu to remain at the stream, 
one man was to bring him water, and return to hie companions below. EIe continucd at  his 
post alone, on the platform night and day attending to t l ~ c  signals, be being ill nit11 fever. I 
have presentetl him with 6 rnl~ces ns a rcmard for not deserting his post, isolated as 11e was in a 
wilderness abounding wit11 wild animals, elephants being the   no st nutucrous. I beg to recom- 
mend him for promotion to 12 rupees a month. 

(20.) The difficulties, privations, and dangers on this Series have been so often repre- 
ncnted to you that I will not reiterate them, but I ~ m e s t l y  trust you will he pleased to sanction 
an incrcase of a rilpce to each memher of the native estal~lishment. 1 am compelled to urge 
this measure from the vcry great diffici~lty of obtaining rccr~~i t s ,  owing to t l ~ c  wages of all mc- 
nial servants being so very high in British Burmah. Coolies cannot be procured for less than 
8 annas each per dicm, and even at  this high rate the supply is very limited. No Burman will 
serve for less than 12 rilpces a month as a carrier in the establishment. 10 11111ecs is the lowest 
pay given to ser~rants. Carriers who have hcen dischargcd as l~scless from my establisllment 
l~ave readily ohtaincd employment in Akynh as punkah-coolies, diuwans, aud cl~o\vliitlars at  10 
rupees s month. Since aqsuming charge of this Series I have used my very hest endcnvotus to 
civtail the expenditure ; the exigencies of the service alor~c dcmand the general incrcnse I 11:tvt. 
recommended. 

(21.) The men of the native eatJ)lishmcnt are from IIazarihaug, Aximgnrh, and 011de; 
they hare worked cheerfully nnd wcll t l~rol~gbout the sewon. Whenever necessary, they havn 
put down the instrument, and readily handled the spatle, I~atcl~et ,  or ~ickaxe,  autl con~mcurctl 
work. They were subjccted to grcater hardships this season, owing to labor not being procurable. 

(27.) One scr iou~ occurrence took place at  Khnungdong H. S. The signalmen Tere 
attacked hy dncoits, ant1 t,\vo of t l ~ c ~ n  wcrc scrioualy ~ v o r ~ t ~ d r d  on the head and bod? 1vitl1 dams 
(nrnall swords), and rr~l)l)etl of a11 the moncy they h:ld with tllern. On my return from Thama- 
dong I saw these poor men with grql~efl ill depth ll:~lf and one inch rcspectivclp, and three and 
five incl~cs renpcctivcly in Icngtlr. T l ~ c  inflammation was no grcat that their hcatls nppearcd 
immensely large. I rcportctl the cirr~~rnstauce tc~  the 1)cputy Commissioner of Sar~tloway, aa 

it occ~urcd in Iris dintric:t. I l ~ a r e  not yrt Icarncd ~ ~ h c t h c r  the pcrpctrators of this dncoity Ilavt: 
bcen apl,rcl~c~~dctl. TIlc~c men wcrc in hospit:ll for two montlrs. One of these, Jrvaman Bhooj, 
is a fine oltl man, I V I I ~  comlnenccrl life nndcr Sir Gcorgc Evcrest in t l ~ c  Grcat Arc, and II:IY 
arrved, without a brcak, for thirty-sevcn ycars. 



(30.) Notwithstanding tlre difficulty in obtaining labor, the delay in assembling coolier 
in an uninliabitcd tract, and collecting provisions and building materials, Mr. Beverley succeeded 
in selecting thirteen stations during the scason, and extending the approximatc triangu]atioll 
ninety-two miles dircct distaucc. Had his arm not been injurcd, his encrgy and real, for 

aliich he is conspicuous, \vould have enabled him to have added to his well-earncd labors five or 
six statio~is more. His selections in the uninhabited portion between Tougoop and Prome were 
most judicious ; by fixing them as he &d, Ire crossed the desert by the fewest number possible, 
hlr. Beverley is a most descrvilrg and useful assistant, both iu the field and quarters, and I aul 
very much obligcd to you for promoting him. 

(31.) Mr.  Price, Sub-Assistant 3rd Grade, was left a t  Akyab on the 21st November to 
construct the tidal-mark station. I le  has this season built sixteen rectangular piles, three 
sccoudary masonry pillars. Of secondary work observed with a 12-iuch theodolite at Agandu 
tidal-muk, Chirigea and Boronga stations, on tfvclve zeros a t  cach of the above. Clcared rays 
from Boronga to Chirigea, Rlaopratong, Painasa and Kuainchum stations. H c  was delayetl a 

m o ~ ~ t l r  and a-half at  Horonga owiug to lris illness, the illness of his establishment, and Srom tile 
sig~rals not being siniultaneously seen. Mr. I'ricc was ill off and on from 1)ecember 1866 to 31arcl1 
1867 from broiicl~itis and fevcr, and 11c suEcrcd from the latter again on lris return to quarters. 
His boat twice grazed ovcr rocks, and was nearly dashed against them at  other times. 1Ie war 
iu grcat peril of' tll.it'tir~g out to sea 011 tllrcc diflcrent orcasi~ns. IJc Irnd bad crews, one and all 
being opium smokcrs. IIe could not replace them, owing to the difficulty of obtairiing mcn during 
tlrc rice sia:ison, tllc t r i~de being then brisk, ant1 thc wages eanrcd vrry high, in consequcnce of 
the great den~:~~l t l  for labor. Mr. Frice is very energetic and pcrseverir~g, and, had his health 
I~eeu good, 11c u.ould I~avc accomplislrcd the quantity oi' work I markcd out for Irinr. 

(32.) Rrr. Alfred Moore, Sub-Assidant 4th Grncle, mas emplogcd in recording the ob- 
servations during the whole scason, and assisting generally in all other duties. H e  has atiorded 
me very g e n t  satisfaction during the time hc has  been in the Department. His clrecrlulness, 
the alacrity with which lie performs his dutics, his intelligence, and aptitude in acquiring pro- 
fessional knowledge, makes him nu acquisition to  this Series, the more especially as he is hardy 
a ~ r d  e~rtluring. He  hns tliis season walked with me every inch of each s~l rccss i~e  stage over the 
rougl~evt ground cvcr traversed, wit11 blistered and sorc feet, without camplaining, and notaitll- 
r t a n d i ~ ~ g  thc fatigue and painful state of his limbs, he has readily joined me in tlre observatory, 
Irvelctl, and plummed the stand of tlic instrumcnt himself, nnd took up his position as rec:order, 
while I put 11p t11c instrumcnt and adjuntrrl it. I n  thc bonts no office work could be attended 
to, in fact, to n-rite was impossildc, hr  hntl tlrcrcforc to bring up all arrears on reaching the next 
atntion, in nddition to his tlutirs in thc observatory. Wlrcn work was to  he done, he rlitl it with 
s ~vill, nnd if hr  saw rnr handle a hatrhct hc took up another, and felled trrcs, or led on a party 
of th r  road-makers ; suc*11 an rxan~l)le cnnnot hut instil zeal, ro~rfic!c~~rc. and dr~ot ion  on tile 
1xtrt oi' the native estnhlisl~rnn~t towartls tlrc.ir otliccrs. 



EXTRACT FROM THE NARRATIVE REPORT OF 0. SBELVERTON, EBQ., A881STANT BKTlVEYOII, 
IN CHARGE JUDBULPORE MERIDIONAL SERIEB, CONTAINED IN LEITERS NO. 6, 

DATED ~ R D  AUOUST, AND NO. 9, DATED 2 3 ~ ~  AUOUST 1867. 

(1.) Mr. Hickie was employed in extending thc approximate seriea from the parallel of 
20°to the junction with the Madras Meridional Series, in latitude 16" 25'. Mr. Hickie had, 
during the previous field season, reconnoitered the country between the parallels of 19" and 20°, 
and was thus able, soon after reaching his ground, to select finally the stations of the Aukor6 
and Burgpaili polygous. He then suffered from a severe attack of malarious fever, which compelled 
him to seek medical aid at the civil station of Seroncha. After his recovery he selected the Kotaj- 
piu-Bolikonda double polygon, two quadrilaterals and a heptngon, closing on Mani6m H. S. to 
Dhulipil6 station, the northernmost side of the Madras Meridional Series. Mr. Hickie also built 
platforms, cut roads, and cleared jungle at ten principal stations. His progress was very satisfac- 
tory. By iucorporating stations of former surveys, he extended the approximate series a direct 
distance of !245 miles. 

(2.) Mr. Bell was at first employed in building six platforms of the Aukor6 polygon. 
He was then ordered to join Mr. Hickie, whose state of health at  the time was causing me 
serious anxiety. Mr. Bell, on his way to Mr. Ilickie's camp, was also obliged to visit Seroucha 
for medical advice. He subsequently built a platform at Iuaparati H. S., and shifted a station pre- 
viously selected to a hill about three miles to the south-east of it, reporting that the old point was 
not practicable for the 36-inch theodolite, except at a great expenditure of time and money. 
After Mr. Bell's return to Jubbulpore, I sent him to complcte the observatory at Karaondi H. S .  

(3.) Mr. L. J .  Pocock assisted me in the observatory. He suffered occasionnlly frorn 
fever, but was always at his post. Just before closing the principal observatious I detached h i~u  
to determine the height above the sea level of the civil station of Seroncha, which he did wcll 
enough. He was then seut to build an observatory at Karao~tdi H. S., but his progress was so 
slow and unsatisfactory that, tllough he bad nearly co~nplctetl the building, I was compelled, after 
he had been engnged for about two months on the work, to rccall him, as I apprehended that he 
wonld take a loug time over thc little that remaiued to be done. 

(4.) Mr. E. E. Wrixon was, on account of the r~nhcaltlly nature of the country, retnincd 
in my camp, to assist in the observatory, in case of Mr. Pocock's illncss. Mr. Wrixon sufferetl 
in health a great deal. He recorded my angles at two statious, and was also employed in currerlt 
business, and in making duplicates of my angle books. Hc has learned the simpler computations, 
and has made himself generally useful. 

(5.) No secondary work was attempted, as the county had been extensively triangulated 
by the party of the Hydrabad Topographical Survey. Checks for this minor triangulation are 
afforded by the sides of the triangle Sonda H. S., Aukori H. S., Raoti H. S., and the side Aukor6 
H.S., to Jhiller6 11. S., which are common to both surveys. The heights above sea level are also 
tested at thcse stations. 

(6.) Observations for Intitllde at Knraondi H. S. could not be taken before the setting 
in of the rains, as the ohsrrvntory was not ready in time. These observations will be commenced 
as noon as the westhcr permits. 

(6.) The principal triangulation of field season 1866-67 embraced an area of 5,546 square 
miles, covering more than half of the Chindi district, some part of the Ahiri jaghir and TPliki 
Seroncha, and nearly the whole of the Chin& pargana in Hydrabad. The county through 
which the party worked is notoriously the most unhenlthp portion of the vallep of the river 
Wein Gunga. Cholera end typhus fever, after committing great havoc in the villages, had happily 



disappeared for a time, leaving t l~c i r  traccs however ill the beds of crcry strcam, where tlleir 
- - 

victims had been hastily interred ul the sand, and covered over with brambles, cremation having 
al>llarc~ltly bccu abnndoncd as the mortality increascd. A t  the v.illage Pinchkalpet my encamp. 
ill:: L ~ ~ ~ l ~ ~ d  was strewed with c~hnrrcd h u m m  bones. All of us experienced a great sense of re- - - 
lief a h e u  we marched nway from this locality. 

(7.) A good many suffered in camp from fever and dysentery, but  I am glad to say that 
thcre wcrc uo deaths. The signal-men were never in good health, owing, I believe, to tlleir 
scdcntary occnpation, and to want of chnnge, as they seldom quit one post for another in less 
thnn three weeks. With temperate men of their class attacks of fever rarely last long, or termi- 
nate fatally, if timely remedial measures are adopted, and this is of great importance as they are 
so specdily prostrated, hut I have not yet succeeded in persuading them to take the most ortli- 
nary prccautionu, though they are supplied m-ith good medicines, which they have been taught to 
use. I n  my own camp medical aid was at once afforded under my superi~~tendence, and constant 
change of place helped convalescents to regain strength rapidly. 

(8.) Viewed from a sanitary point, the great annual conflagrations of forest undergroatl~ 
must do thr  country an immense amount of good ; these fires, hov cvcr, arc supposed to be very 
des t r~~ct ive  to timbcr, and attempts have been made to  check thcm, but, tbrtunately, they 
spring '11' without human agcncy, and are perfectly uncontrollable. 

(9.) The forests of Ahiri (leased I waa told to a European contractor) contain most 
va l~~nhle  timhrr, teak, iu particular, grows abundantly, and attains agreat  size. Logs can be floated 
down thc 1Vei11 Gr~nga and Godarery rivers to the coast. I n  the C11Bndi district the hills ant1 
valleys arc also thickly \voodetl, bnt the timber is not so good. During the rains, ml~en the rivers 
are swol le~~,  a small steamer plies between Chindi  and Maslilipatam. 

(10.) The Sirkonda hill, where I have a station of observation, has sometimes been 
o c c ~ ~ p i d  as a sanatarium by invalids from Seroncha. The path up is very good. Thcre are ruins 
of bru~galows 011 the hill top. Seroncha lies about twelve miles to  the south-west of the hill 
near the j ~ u ~ c t i o u  of the rivers Godavery and \Vein Gunga. 

(11.) Near my station of Riimgir in the jighir of " Fakirln Mrilk," a son-in-law of the 
Nawah Salar J U I I ~  of Hydrabad, there in a formidable fort, situated on a precipitously scarped 
s ; ~ ~ ~ r l s t o n e  mugc. I t  is approached from the east by a broad zigzag path, very atrongly paved, 
and in some  laces literally hewn out of the hill side, heing commandcrl throngh its entire 
Icngtll h!. strong natural defenccr, inacensible to an attacking pnrty, but from which a most mur. 
deroua fire coultl be kept np with littlc risk to the defenders. The wall, wlliclr is of flstol~nding 
t11ic.kness ant1 great height, with bast io~~n judiciously disposed, forms on the l~i l l  top an enclosure 
o l  allollt thrcc or fonr nlilcs in circllrnfcrcnce ; this is divided into six stro~lgholds, which cornmu- 
nivatc with rnCll other hp mnrsive gatewa!.s, and are tlrcmsclvcs pcrfcct little forts. The wall3 
arc facctl wit11 Il(:wn stones of i m m c ~ ~ s e  size, ql~arricd from the Ilill ; some of the I~lockn uscd nre 
wrcll feet in Ic~~gtlr, s ix  inchcs in width, and four feet in depth ; thc space between the two fkccs 
111?illg fllod up with nthble. T l ~ o n g l ~  the tnuks have been very much neglcctcd, there is no scar- 
city of !vatc*r, hut, with proper arrangements, these reservoirs, all of which are withiu the fort, 
ronld he rnadc to hold an inexhaustible supply for a large garrison. Therc are said to be sixty 
p1111s in pnsitiou; I, however, saw vcry few. One that I measured was twelve feet long, with 0 

I~ore of nine inclles; they are made of longitudinal strips of iron four inchcs a ide  weltlcd to- 
grt l~er ,  and coils shrunk on them. Since the occupation of the country by the fifahomedans, 
tllr top of tllc wall has l~cen disfigured with little minarets and cupolas, a summer-house built, 
and some adtlitious made, w11icl1 look quite contemptible along~itlc of the mighty conceptions 
I J ~  which t l ~ e ~ .  are surrounded. 'I'he tombs on the bill top would indicatc that at no distant 
time the place occupied in grcat force by the RIal~orncdans, hut  thrrc i~ ~ l o t l ~ i r ~ g  now to 
sllcn- that it is ronnidrred of any inrportance. On the walls t l ~ c r c  arc well-rxccutrd hna-rclicfs 
of :intctlilllrial animals ; a double-llcadrtl caplc paaping mon.rtcm ill its t : ~ l o ~ ~ n  is col~sllicllous 
o\cr  elcry gatraoy. Tl~ere is an Arflbic inscription over the I,rinc:il~al cl~tmnce, l ~ t  1 was not 
a')lc to understand it. Wit11 the cxccption of one brcach, ttlc outer wall is in cxccllc~lt prcscr- 
\sllou. 



(12.) D ~ v i n g  my short stnp of two days I could not get any rclinble information about 
the origin of such a rcmarltahle place, but, on my return to Rbmgir, 1 hope to collect material 
for a more interesting report, and to send you a sketch of the fort on a large scale. T r d t i o n  
says that it was built by Pratab It6dra, who received supernatural help, that his laborers were 
daily paid with stones, which wcre soon converted into bread, but the original story, doubtless, 
was that the worlcpeople starved. 

(14.) The great Ilardsl~ip of the season mas our being obliged to employ pack buffaloes 
for our baggage. Thcsc animals wcrc thoroughly knocked up as soon as the weather became 
warm. For half thc time that we wcre in camp a proper meal could not be served up before 
four o'clock in the evening, nntl sometimes me had to wait for it till ten o'clock at  night. Messrs. 
Pocock and mrrison, whose arrangements were not so good as mine, frequently passed the night 
under trees. l%e direct distance gone over, while the work was in progress, is shown by the 
sides of the triangles to bc 505 miles, hut, as we were compelled to adopt most circuitous routes, 
I think that about 1,000 miles of road must have been travelled. 



EXTRACT PROM THE NARRATIVE REPORT OF R .  KEELAN, ESQ., SURVEYOR ~ R D  BRADE, IN 
70 

CRAILGE SAMBALPORE BIERIDIONAL SEIlLES, NO. 3 DATED 1 5 ~ ~  AUGUST 1867. 

(2.) The party proceeded by rail to Chunar, from whence it marched on the 19th NO- 
vember, alul arrived at Kasiatu 11. S. on the 10th December, and, in accordance with instructionl 
conveyed in letter No. g,, dated 2211d October last, continued the revision of the Calcutta Lon- 
gitudinal Series eastward. The approximate series was entrusted to Mr. 1st Grade Sub-Assistant 
Keelan, who was directed to form the single series of triangles into a double one. Mr. Sub- 
Assistant Trotter was detached at the same time to construct roads ant1 platforms, and Mr. 
Sub-Assistant Peychers had the preparation of materials, and the building of the rectangular 
pillnrs. Mr. Sub-Assistant Connor's services werc retained in tlie ofice and the obsemntory. 

(9.) Wit11 the exception of the towers at  the extremities of the base-line, and Sntten 
and Cllinsurah stations of the Calcutta Meridional Series, all the old towers have been inspectcd. 
'Yhc old tcl,,graph towers introduced into the triangulation on the south flauk, and noted 

in the margin*, are reported to be as good a? when origiually ' (f~n,jni:i '1',,1. T. S., 75 feet high. 
>r~~~: im!ipi : ,  d h  built, ezccpt that the whole of the wood-work in them bas de- 
I)illihas, do. cayed, and will require to  be renewed. Of the old tower stations 
Nibrih, do. 

on the north flank, noted in the margin+, Akistaprir and Akna- 
prir are reported to have tumbled down entirely. A c o l u m ~ ~  of brick masonry, about seven Feet 

at  base, and upwards of fifty feet high, marks the station of Mad- 
t Balhi T. 9.. 95 feet high. 

M d p w  cblumn 68, do. plir, used apparently by means of a scaffolding. Balki tower 
Akidapdr. d a  appears to be in such a dilapidated state, that it is proposed to 
Aknnplir, do. 
~ h o k  do. build an isolnting pillar within, leaving the angular walls stand- 

ing for the support of the stage for the observers, and Bholh is 
a pucka hollow tower. From the foregoing description of Balki, Madp& and Bholi it w011ld 
appear that there are no two towers alike, but built up haphazard. Madprir tower will have 
t o  be re-constructed, as also new towers built at Akistaprir and tlknaprir. 

(10.) The districts in which the approximate series party was employed, after leaving 
the hilly ground, were Bancoorah and Bl~eerbhoom, both under the jurisdiction of the Com- 

nlissioner of Burdwan, to whom a  communication^ was forward- 
f Ext& hereto appended. 

ed early in Febnary, applying for assistance. As the operations 
will now approach the neigllho~lrhootl of Calcutta, the expenses will be enhanced, and great 
anxiety will be felt in carrying the work through, as the inhahitants of Bengal, particularly in 
the vicinity of the metropolis, are proverbially the most litigions peotle in all India ; it is hoped, 
however, by tact and careful management, that dist~mhanres and disagrccmcnts with owners of 
trece, with whom the member* of the party will be brought into contact, will be avoided. I 
might also add that the experlditure attending the constn~ctio~l of towers will be pcatcr thnn 
11nder ordinary circumstances, as thc priccs of every description of buildi1lg materials are en- 
ceedingly high, and laborers cannot readily be procured, witllo~lt the i~~tcrposition of the services 
of a clavs of men called "coolie contractors." In fact, the princil)lrs of free trade are carried 
out in Bengal to the fullest extent, an11 buyers must pay the prices demanded, or subject them- 
selves to being summoned before the l o c ~ l  courts. 

(13.) In closing tllie report, I beg, in justice to him, to bring to your special notice the 
services of Mr. Keelan, junior, who has conducted the duties of thc approximate series ao ably 
and successfully during the past three seasons in a comparatively difficult countv;  as also of 
Mr. Pevchcrs, both of whom I consider qualified, hy their work and abilities, for promotion, if 
the rule8 of the Department will admit of their advoncemcnt. 

(14.1 I have likewise to expresa my satisfaction wit11 Mr~s r s .  Trottrr and Connor; the 
former acquitted himself well in tower hnilding, which neccsaitatcd his keeping the field to 8 

late period, and the latter rendered me efficient assistance in the observatory, and in the current 
dutiea devolving on a junior hand. 



EXTRA(;T FROM THE NARRATIVE REPORT OF LIEUTENAhT W. M. CAhIPBELL, R.E., ASSISTANT 
SURVEYOR, IN CHARGE MADRAS PARTY G. T. SURVEY, DATED ~ T E  JULY 1867. 

(1.) I assumed charge of tlie Madras Longitudinal Series from Captain Branfill on the 

Mr. A. W. Donnelly, Ciril 2nd As~iatnnt. 
28th Rlay 1866, on wliiclr day 11c lcft Rladras, on lcave to 

,, F, W, ~ , . ~ l , ,  Ist class ~ ~ b . ~ ~ ~ i ~ ~ ~ ~ ~ .  Europe on sick certificate. At that time tlie party con- 
,, J. W. Mitel~rll, 2nd Clna Sub-Assistnnt. sistcd of one Civil Assistal~t and foul. Suh-Assistants, as 
,, J. R. O'Neill, 2nd Class Sub-A~sistnnt. per margin, Of the lattrr, a i r .  O'Ncill llad been called 
,, 0. Y. Norris, 3rd Clnss Sub-Aasistmt. upon by you to send in llis resignation some months p1.e- 

viously, but mas permitted to continue in his situation till the close of thc field season (1865-60)) 
when he was to quit the Dcpartmcnt. 

(2.) I t  mas originally your intention that this party should only carry the Longitudinal 
Series up to the meridian of Bangalore, rrlicn i t  should take up the revision of the section of 
the Great Arc bctrreen Bangalore and Cape Comorin. OTnng, however, to  some misunder- 
standing, Captain Rranfill believed that the party mas intcnded to work westward to the coast, 
and, accordingly, at  the close of the ficld season he had one polygon, as already mentioned, pre- 
pared for observazion to the west, but no preparations had been made to the south. On my 
representation of this state of afairs, you sanctioned my completing the polygon to the west 
before commencing operations to the south, t l ~us  giving time for approximate operations in the 
lattcr direction. You also directed me to revise a portion of tlle work of season 1865-66, and 
to make arr.mgements for the remeasurement, in season 1867-68, of the old base-line, measured 
by Cololiel Lambton in 1800 or 1804, in the neighhourhood of Bangalore. 

(3.) I n  the middle of November Messrs. Donnelly and Mitchell took the field, the 
former to make required arrangements for the hase-line, and the latter to carry on the approxi- 
mate series to the south. 

(4.) Alterations, which you had authorized in the 24-inch theodolite, required my pass- 
ing a considcrable time in Madras, and I did not finally take the field uutil 2nd January. 1867, 
when Messrs. Norris and Potter accompanied me as recortlers and general assistants. I detached 
Mr. Nonis on 1st March to close the stations at  which I had completed observations. hfr. 
Potter remained with me until the close of the field season, on 18th hfay, when the party re- 
turned to Bangalore for recess. 

(5 . )  Having now given a brief outline of the years' work, I shall proceed to enter into de- 
tail, under the heads of "Recess Work," "Field Season," and "Personal Reports on Assistants." 

(6.) The party had been very short-handed during the recess season of 1865, owing to 
which Captain Branfill handed ovcr to me considerable arrears of computations, including one 
set of star observations for azimuth of season 1864-65, and yecondary work of seasons 1863-64 
and 1864-65. Moreover, a large quantity of the duplicate angle books of season 1865-66 had 
to be written up, and nearly all rcromplitation and comparison remained to be done. Thus the 
work to be done during the recess was very much heavier than usual, and it was finished with 
eome difficulty. 

(8.) The principal observations were comrncnced on 2nd January at  Hnlsurbetta, and 
were continued witl~out intermission until thc lot11 May, when the season was closed at B6da- 
maUc 11. S. The details arc given in tables appcnded. 

(13.) l l re  Great Arc Serics passes almost immediately into a difficult country, hilly and 



j~mgly tracts bcir~g uumerous, and cart roads fern. Proceeding so~~thwiirds, the t11tFicolt~ of tile 
colmtry incrc~tses, a ~ l d  nll cart roads disnppcar ns the etigc of tllc l\lysore l~latcau 1s gniued 
A wide belt of hill cou~ltry, or tlie ghits, separates thc high laud froin the pl:lins, anti through. 
ont this district cnrts are ~lnkno\rn, while the roads are often tracts barely practicablr for laden 
1)11llocks. Large villages are rare, and labor and provisious difficult to  l)roc~~rc,. 111 some p d ?  
the junglcs abound with wild elcphauts and other game, and the nat~vcs (bead passing thronEh 
thcm except in parties. 

(14.) Having applied for the loan of Commissariat elephants, which was rcfi~scd, I was 
obliged to adapt the impedintenla of my camp to  suit the means of carriage (bullocks ant1 
coolics) available. To this end I discarded thc office and other heavy tents, ialiiug o~dy oue 
small double-fly tent for office use, and shulclaries. 

(15.) Most of the stations of the first figure of the Series, the Dcwamhctta hexagon, 
arc on the high g r o ~ u ~ ~ d ,  in comparatively open country, but t l ~ e  whole of the uc\t, or tlie Pol~d- 
si-l~ctta hcxngon, is situated in the mild hilly country. Through thc mirltlle of this latter 
polygon the river Cn~~ver i  mns, three stations lying on the right, and four on the left bank. 
These stations nre generally on high hills, and the valleys between thcm being rleep, t l ~c  time 
ocrnpicd in marching mas escessive. I may instance one case, in which a marc11 of about nine- 
teen miles in direct distance occupied eight days. 

( 1  I n  addition to  the difficult nature of the gound,  thc progress of the mark ras 
co~~siderably retarded by clouds by day and fogs by night, wit11 occasional rain, and the first of 
I Iny found me in the middle of observations a t  the last station but one of the figure, after 
which rai11 fell nearly evcry day, the sky was almost constantly clouded, and storms mere frequent. 
Under these circumstances I considered myself fortuuate in finishing the figurc (ir~cluding the 
four nugles of continuatiou of the next polygon) on 10th May, when I closed work for the 
season, marched to Salem, and despatched the main portion of the party by rail to Bangalore, 
where they arrived on 19th. . 

(17.) It was with great reluctance that I felt myself obliged to  rcturn to quarters mheu 
I did, as I I~ad heen particularly anxious to complete another figurc. One great object mas, 

that 1 might he able to take a set of star observations for azimuth, of which I have now none 
to show for t l ~ c  scnuou. An azimuth must be observed in the neighbourhood of Bangalore, but 
as one end of t l ~ e  proposed Imqc-line will afford the most desirable station, I postponed the 
observations tu~til the L e - l i n e  should have heeu chosen, and the stations built, kccpiug in view 
your expressed wish that azimutl~s should o111y be observed at  stations suitable also for the obscr- 
vations of Iatitnde. My ohscrving one in the c o n ~ ~ t r y  through which I passed was quite out of 
the cluestion, thc ~ ~ a t m . c  of the grouud giving promise of local attraction enough to vitiate the 
result of auy such obsenationu. The two southern stations of the third hcsi~gon, however, are 
situated iu plain country, and hot11 well atlirpted for azimuth and latitude observations, hence I 
hatl looked for~\rard throughout the scasou to closillg at one of tllcse stittious wit11 the OLSCI.V~- 
tiou of an azimuth. 

(18.) I can only hope that this, my first season's triang~lation, may mect wit11 gollr 
a1)~robation both in quantity a ~ ~ d  quality. M'ith rcgnrd to the latter, I t l~ iuk  it may havc been 
xllglltly impaired by certaiu defects in thc instn~ment, into \r.l~icl~ I sl~nll preseutly enter at 
Icllgth. I t  is sativfactory to me to note the very apparent progressive improvement in the qua- 
lity of my work, as indicated by the weights of the angles and the triangular errors. 

(19.) All duplicete angle books wcre completed in the fieltl, iuc l~~ding  recomputation 
and comparison, being geuerally kept up to date. I also computed out complete set of weigllty 
of angles. 

(20.1 I rcgrct that I have rcry littlc rccnndnry work to show. The co~u~ t ry  gcnerrlly 
1)rc~entcd few poirlts wort11 ol~srrviug, and tlrrougl~ont the scnson I was so short-hantlctl that I 
collltl but ill-spare signallers for s e c o ~ ~ t l a r ~  work. 1 took ol~sc.r\-ation~ (I~orirontnl and vcrticnl 
angles) from the top of St. Andrcw'n Chiwch in Bangalorc, wit11 8-i11c11 theodolite. I 



also I~ad a I~rliotroper for III:III!. (lays on the I~ighcst peak of the Ncilgherri hills, hoping to  ob- 
tail1 a sig~lal for ol)scrv:ltion at tn-o or more of rny stations, about seventy nrilcs distant. I n  this 
]~~\vcver,  I failed, the ~vcatl~cr never being clear euougll to afford much chance of working s-it11 
suc41 l o ~ ~ g  ra!.s. I also e?it:iblisl~ctI a seco~~d:~ry  station on the Sl~rvaroy hills, wbich lie s i t l l in 

oh.;rrving tlistanrr of some of thc Great Arc stations. To this point I obtained hot11 
horiar)ntal and vcrtical :u~glcs at one station, Gardi-konda, but as I did not reach any other 
suit:ll,le station for ol)srl.\.:ctior~s, it remains uutixed. 

(21.) If I had sncccrdcd in these observ:rtions, I intended visiting both the Sl~cvaroys 
and Ncilghcrries wit11 the I-l,-i~~ch thcotlolite, for the purpose of observing the third allglea 
of tllc triailplcs and the hack vertical anglcs. I Irad t'l~rther hoped to be able to fix a secolld 
 mint OIL e:wh range ~vithin a fc~v miles of the first, in order to atlord convenient bases for 
small swvcys of the hills, if s n c l ~  st~ould at any tinlc be desired. I do not anticipate any 
(Iiiti~nulty in hot11 these pro,jccts being carried out duri~lg the observations of the next polYgoll 
of t l ~ c  Grcat Arc. 

(22.) i\Iy field season romrnenced very late, or not till 2nd January, but the season was 
SIICII that bnt very little n-orli could have bceu done earlier, the north-east monsoon h a r i ~ ~ g  
bee11 unusn;~lly late and heav!-. E\.en in J : L I I U R ~ ~  I was considerably troubled by fogs and 
cloutlu ill thc plains, and by rain on the hills. Througho~~t  the scason clo~ltls were prevalent, 
aud fbgs allnost invariably closed over the hills during the n ig l~ t  and early mowing. 

(23.) Before entering the gl16ts I made careful i~~qui r ies  as to the healthy SCII80n8, and 
thc reports I rccci\-ed wcrc most disconraging ; one gelltleman going so far as to write on 26th 
March, in answcr to  u. lcttcr in wl~ich I had ~~amccl  the st:itions 1 proposctl visiting,-'( For the 
nest three months the country yon wish to visit is s i n ~ p l ~  dcadly from fever." Notwithstanding 
these reports, I have Ilever had my camp so free from fever as during the pest season, althougll 
I obscrved at  nearly all the stations referred to above. I should I~ave had some hesitation in 
doing this, aftcr so strong a warning, but fortunately my receipt of the letter containing it was 
delayed until my signallers had been in  the country alluded to for some weeks without ill effects. 

(24..) The difficulty of obtaining reliable information on such snhjcrts is verp pent ,  and 
no rule can he invariably applied to all jmlgles. The only one I know whirh very generally 
obtains is, that all jungle is dangerous whilc drying aftcr the cessation of ra111. As an instance 
of the uncertainty of general rules, I may point to the fact that the j~ungles of northern India, 
the l'erai and l)cl~ra noon, are considcred dcatlly dlwing rain, whereas in many of the jungles 
of the south, the l~ealt l~icst  season is that of thc l~cavicst raiu. 

(25.) In  some parts of the country, where hamboo jnnples vcre rxtcnrirr, I fo~utd the 
seed of that plant much used I)y the inhabitants as food. I tried chupatties n~atle of the seed 
flour, and considered them excellent. 

Mr. A. Ill. DONNELLY, Civil Assistant 44th Grade (formerly " Civil 2nd Assistnnt ") 

(41..) I have alrt-ady stated that Mr. Donnelly remaincd iu the field (season 1865-66) 
till 18th J~un-., complctinp the stations of one polypon in ndvance of the principal work. 
Dnring the rrrcw SCMOII he \VIIY a good deal trollhlcrl I)y fever. I j e  took the firld again on 
13th November, to makc the first arrangemc~~ts for the proposed baue-line measurement. 

(43.) Yo11 originally iit,tnchcd somc importance to the rcmcrsuremcnt of the identical 
line mcasui*rtl 11y Colollrl T,a~nl)ton, the cntl-nrarks of whir11 still exist, and, at  your deairc, I 
mntle a r c c o ~ ~ ~ ~ a i u s a u r r  of t11:lt line in October. I fonntl the obstacles to remeasurement very 
scrions, as thc line I)a.;rrs t l ~ r o ~ ~ g l r  r\-tcnsire tnnks, and rrosses the railo,ay, where the latter is 
on nn c.nihankmr~lt of n l t o ~ ~ t  fiftccn fret ;  and, on my ~.eport to this cffcct, you drcidcd to nhrndon 
thc old line, and (1ircrtc.d nlc to ct~oosc a site for a nrw line, and to annnge for the connection 
of the old liuc therewith, by direct triangulation, if practicable. 



(46.) As the railway cut the old base-line near the north end, I had hopes that, by 
stopping sllort of it, aucl prolonging tlie line bcyond the south end, the required length for anen 
line be obtai~icd coincident through two-thirds of its extent with the old; while, by making 
the old sol~tll end oue of tlie sectiou statious of the new line, and extending the minor triangu. 
lation to tile old nortl~ eud, I sliould obtain the length of the old line in the most direct may 
possible, failing nctnd re-measurement. I accordingly gave Mr. Donnclly instructions to 
arrange this, if possible. IIis search, however, proved that this plan COILI~ not be satisfactorily 
cRmied out, and 1 direetcd him to abandon the old line altogcther, and look for a new site. 

(47.) I was obliged to interrupt Mr. Donnelly in this work, and scnd him to open a road 
for the 24-inch tlicodolite to the station of Sivandrfig, on the summit of a high hill of difficult 
approacl~, a piece of work which proved long and troublesome. 

(48.) Mr. Donnelly resumed his base-line work towards the end of February, and, after 
two or three trial lines, he fixed upon one, the particulars of whic11 have been submitted to yoo, 
rnCcting with your approval. This line, though not without objections, the ground bcing more 
undulating than desirable, will, I hope, provc satisfactory. I t  lics close to Bangalore i ~ i  opcu 
countly, and admits of simple and intimate connection with both the Longitudinal and 3Ieri- 
dional (Great Arc) Series. 

(49.) I regret that I cannot report on Mr. Donnelly so favorably as I could wish. His 
style of working shows carelessness, not creditable to an officer of his standing in the Depart- 
ment. 

Mr. F. W. RYALL, Sub-Assistant 2nd Grade. 

(50.) Mr. Ryall was transferred on account of his health to the East Calcutta Longi- 
tudinal Series, and left Bangalore for Calcutta, as already mentioned, on 5th November. While 
he was with me, during the recess, he gave me satisfaction. 

Mr. J. W. MITCHELL, Sub-Assistant 3rd Grade (formerly 2nd Class Sub-Assistant). 

(51.) As mentioned in para. 7, Mr. Mitchell rejoined head-quarters on 8th Aug~lst, 
after an absence of nearly two years, on secondary work, in the nciglibourhood of Masulipatam, 
of which 1 shall here give some details. 

The work consisted of a series of triangles emanating from the side Anantawdram-Bez- 
w6da of tlle Coast Series, running south-east for some distance to the neiglibourhood of Rrpalli, 
a place of some importance on thc right bank of the river Kistna. Here a check series from 
the side Bobapilli-Pfilnpdru of the Mndras Meridional Series meets the firrt, and the two are 
eoutinued in a double series eastward till close to tbc coast, whrn single triangles arc thrown 
out to fix the point Divi lightllousc, and scverd prominent points in I\Iasolipatam. 

The country being gcncrally a flat plain, much overgrown with jungle, composed chiefly 
of prickly pear, necessitated the use of short rays and much clearing, and no lcss than forty- 
four triangles were used. 

(52.) The work had been hcgun by Mr. Clarkson (late a Civil Assistant of this Dcpad- 
ment), in eeaqon 1863-a, at the origin Anantawham-Bezwida, wllerc he observed six triangles. 
The venter portion of the rays were also cleared, and station pillars huilt during tlle sanle 
rcwon, by Menm. Ryall and Jqitchell. Mr. Mitchell took up the work towards the end of 
January 1865. During the interval thc terrihle c~.clone of Novernher 1864 had inundated the 
whole country, destroying many of the stations prcparcd. Mr. Mitchell thus found a great deal 
of work necelgary in agaill preparing etations and re-rlcnring rays, wl~icll in many c a m  Ile 
found partially closed. He workecl nearly rontinnoilsly till 15th August, when, at Captain 
Branfill's order, he went into reccRs quartcrs at hlastllipatam. 

(53.1 ntlring this time Mr. lllitchell apprnrs to have pc.r~cvcrr11 ngainst many difficnl- 
tiee, the atmosphere, which, in a flat rouutly, i~ \.cry acldom favorable for ohscrration~, we9 
rendered much more dense than usual by an impalpable raud, which 11avi11g beeu dcpositcd by 



tile innndation, was raised in clouds by the wind aftcr the water had dried up. From this cause 
his rcpctitio~ls in observing are, in some cues,  verq- numerous. H e  remained in the ficld long 
aft(-r tllc so~ith-west monsoon had set in, and, in fact, till the country had become an imprnc- 
ticable marsh. 

(54.) Mr. Mitchcll again took the ficld on 25th October, and again met with considcr- 
able delay in r,learlng rays from the gromtll of last monsoon, ant1 repairing tl(,lapldatcd pi1lal.s. 
Hc con~l~lctcd tlle work on 17th July, aud procecdcd at  once to join me at  Bangalore, arriving 
on 8th August. 

(55.) On 14th November 1866 I gave Mr. Mitchell charge of the approximate series 
on the Great Arc, work quite new to him, but notwithstanding this, and the difficult nature of 
tilts coilntry to be traversed (which I have already described in paras. 13,15), increased by a good 
dral clf wet weather, he arrived at Salcm, having definitively choscn two hesagons, on 4th January 
1Hfi7. Aftcr a few clays rcst at  Salcm, of which he and his party stood mucll in need, he re- 
tur~lcd by my orders to Bangnlorc by rail, alld commc~~ccd the work of I~i~iltling platforms, kc., 
on tllc choscrl stations, a work mllich hc carricd on rapidly and economically, completing it early 
in April, aftcr which he sclccted and huilt thc stations of anotllcr hexagon I~efore returning to 
quarters on 18th May. He also t l l rougl~o~~t  the season kept up his corrcspondcncc with nlc 
with pmiscmorthy regularity. 

( 6  I consider Mr. Mitchell has done excellent work during the past season, and it 
gives me great pleasurc to recommend him htrongly for promotion. 

Mr. 0. V. NORRIS, B.C.E., Sub-Assistant 4th Grade. 

(,58.) Mr. Norris joined the Department on 25th April 1866. H e  was a stndcnt of the 
Madras University and Engineering College, and grad~lated as a Rachelor of Civil Engineering 
of thc formcr in 18G5. I-Ie was regular nnd diligent in office during the recess, with the excep- 
tion of about one month's leavc for sickness. 

(50.) 1 kept Mr. Norris with mc till the end of February, in order that he might be- 
come acquainted with the duties of rccorder. I then detached him to close the stations of the 
S6va11drilg polygon, at  which I had complcted observations, and gave him a $-inch theodolite, 
with instructions to do some sccondary work. H e  returned to quarters on 1Rth June, after com- 
pleting his work, by closing s i r  stations. 

(60.) Mr. Norris has not worked very judiciously, losing much time in endeavouring to 
obtain ohscrvations in vcry unfavorable ncather, thcreby dclaplng the work of closing the 
stations, the importance of which over sec*ol~darp obscrvations I had impressed on him; I be- 
lieve, howcvcr, hc l ~ a s  norkcd hard, and Ilc l~ns  bcen most regular in his correspondence with me. 

Mr. C. D. POTTER, Sub-Assistant 4th Grade. 

(61.) Mr. Pottrr vas  also n 11ul)il in the Madras ITniversity and Engineering College, 
and entered the Department with a strong recommendation from Captain Edgcome, R.E., the 
Principal of tllc latter, joining on 29th October. Mr. Potter has bee11 with me as rccorder and 
assistant tbroi~gl~ont the ficl(1 scason (escc~)ting a fcw days' sickness in Jariuary), and has steadily 
improved in cfficicncy. Hc  is now a good recorder, and appears to take an interest in his work. 
Mr. Potter regularly kcpt up thc d~iplicatc angle books, and greatly improved his style. 





(4.) W e  reached Indarpoor, the village from which the talooka is named, in ten 
marches, the whole office having been employed on the road, and afterwards in the district, when 
not otherwise cngaged, in sorting and arranging the records of the Bombay Party for the past 
tl~irty-five years, with a view to their transmissiou, as dwected by you, in separate sets, original 
and duplicate, to y o u  head-quarters. 

(5.) At Indarpoor I met by appointment Major Francis and Major Waddingon (who 
had had charge of the survey of that district), and who explained to me exactly what they 
wished to be doue. 

(6.) T l ~ e  R e v e ~ ~ u e   SUN^^ map of the Indarpoor district is merely a map of fields on a 
very large scale; the boundaries of these fields are laid down with cor~sideruble accuracy by the 
c11ni11 alone. Traverse circuits are run round the boundaries of the differcnt villages with theo- 
dolite and chain. Major Francis provided me with an index map of the wl~ole district, in whirl1 
all the traverses were plotted on the scale of one mile to an ~nch ,  and thc points of junction 
of the village houndaries shewn by symhols. The origin or  starting point of t l ~ c  travcrsev n as 
not shewn, nor was there any north and south line. The traverses mrre protracted in, and made 
to accord IU bcst they could, no attcnlpt having been made to combine the work wit11 our tripono- 
metrical points, one of our principal stations, Kalas H. S., in the centre of the district, not eveu 
being shean. 

(7.) Major Francis wished me to lay down accurately the positions of as many as pos- 
sible of these junctions or " tewndas" (as they are technically called), in order that he might 
be able to prepare an accurate indcx map of the district on the same scale a.4 the one supplied 
to me. IIc further requested that I would, if possible, have the ground delincated topogru- 
yhically. 

(8.) Considering the weakness in numbers, and want of topographical experience of my 
Sub-Assistants, and as, moreover, my ability to  spare Mr. Anding for this exceptional work was 
entirely dcpcndcnt on the rcmaining two Suh-Assistants keeping their health in the Canara jun- 
gles, and in the absmre of any existing reliahle topographical map which could be claborated, 
I had no alternative but to docline to attempt the execution of any topographical details. I 
tl~erefore determined to  confine my endeavours to  fixing geographically as many of these tewn- 
des as I could, and to furnish during the nest recess, as soon as I should be able to prepare it, 
a chart on the scale of one inch to a mile, ni th all these points accurately protracted, giving 
also our G.  1'. S. points, both principal and secondary, not one of which was shewn in the map 
supplicd to me. 

(9.) In  conridrrinp the best means of effecting the end in view, the first thing to  be 
aqcertainctl mm the state of the secondary stntions of the Great Trigonometrical Survey, whose 
operations had pasped throi~glr a portion of the district. On examination, none of our secon- 
dary points wrrc to he foi~nd (with one sinplr csception), although the names were in existence 
in our rcrordn, and thrir latiti~drr, longitiirlcs, heights, and azimuths had been duly and 
acrnrately drtrrminrd. I t  appcars that in many instances these stations had originally ronsisted 
of a single stone imhrdded, perhaps, in the rrntre of a largc flat field, on the top of a high 
piece of poiintl, wit11 no mrnns wl~atrver of identifying the same. Thcse marks were useless 
without thc most m i r ~ ~ i t c  and nrcrirntr drqrription of their whereabouts, from t l ~ r  simple fact 
that the gro1111d is cithrr so miltlly untlulating that search might be made for hours hrfore 
the highest point in the neigl~bourllood could be discovered, or else coilsist~r of high, f l ~ ~ t  table- 
lands rxtcnding from one-fourth of a milr to several milcs in I m e h ,  and pmerall!. covered with 
atones large and smell. These tahlr-lnnds arc! so flat that, if three or fonr different men 
were sent at different times, they wol~ld prohably none of them select thc rnmo spot ns the 
highest. 1Tnleas, thrrrfore, very cnrrful drrcriptions of these o tat ions werc forthcoming, it was 
almost l~selcss making search for theh.  TJnfortun~tely, no dcscriptions of nny sort were to be 
found, ant1 hrnce only one station was disrorrrcd. The   tat ion at  Jntlnpore itsclf could not he 
found, althoiigh the old man who originally gave sipnnls frc~m it wnn prc.~c:~~t in my camp, autl 
aided in thc search for it. From these co~~siderations i t  apperucd to mc, lst, that it was little 



or  no use attempting to make use of any former secondary work ; and, Zndly, that to make the 
work of any practical utility to future dctail swvcyors, i t  was cssc~ltially necessarp to build 
l~ermauent statiotls at  nII sccontIary points, or, ratller, at  all chief points of my proposcd minor 
t r ia i~pln t ion .  I detcrmincd therefore to  break up the pri11cipaI tiiangulation afrcsl~, and to 
covcr the whole of thc district to be surveycd with a nct-work of trianglcs hnving sides from 
three to  five miles in  length. At each of these stations I directcd my assistants to build, with 
large stones, a pI;~tforrn eiaIlt fcct squarc and two feet Iligll, s u r r o u u d i ~ ~ g  an iscdatrd pillar of 

lime and stone for thc instrument to rest upon, of the samc depth, nut1 two fect in dinmeter, 
&\om these stations the tcmrldns and othcr points mere to bc fixed by intersection if possible, 
otherwise by a series of minor triangles. 

(10.) Mr. Anding received instructions t o  write in llis anglc book such R description of 
every station that any stranger corning to the country shonld casilr hc a l~ lc  to  rccognire it. 
H e  was also directed to  hand over the stations to the care of thc ncigl~hourirlg village aotllori- 
ties, and these latter mere warned, at  my request, by the revcnue officials that t l ~ r y  tvould be 
I~eld. responsible for all wilful damage done. 

(1 1 .) I r e g c t  to  say that  Mr.  Anding did not strictly adl~crc to t l ~ c  former pnrt of tl~tse 
directions, as 1 found, when he rejoined me at  Bangalorc, at  the end of the field scaaon, that (IC 
thirly platform stations only nine \vcsrc dcscribccl in snch a manner as to  enable them to bc 
c=ily found. Fortunately, in this particular casc, this ncglcct of orders will not be productive 
of much iticonvcnicnce hcreaftrr, for owing to  the numhrr of t e ~ n r l a s  fixed, the stations can 
always bc easlly found by any one proridcd with a chmt of the triangulation, the exact positions 
of the te~vndas beiug well-known to  the village officinls. 

(12.) I remained some time n i th  Mr.  Anding in the  ficld to start the worlc, and to de- 
tcrmi~le thc best means of nccon~~~lishing the cnd in view. I found i t  was impracticahlc to tnke 
the principal observations and rtrt i n  thc tcwndns at  thc snnlc time, owing to the large number 
of signalmen that \vooltl be rcclnired, uud the difficulty, or rather impossibility, of discoveringtlle 
\vhercabontu of the diffcreut tetvndns within sight at  one station within the time rcquircd for 
the principal observations at each station. I directed him, tl~crcfore, tirst to  colnplcte the vllole 
of the net-work triangulation, a ~ ~ d ,  while so cmploycd, to send IIICII round from each camp to 
neconlpany tho village pitels (head IIICII) r o n ~ ~ c l  their respective village boundaries. At ench 
te\mtla these men werc to  note what stations wcre visible, and n book contaiuing all tl~eirrellorts 
w w  to  he kept, and tilled in cvcrp evcning. By adopting this plan he had ready, when the prin- 
cipal triangulation was complctctl, n rol~gll approximate chart, hy rncsns of which 11e was enable(1, 
when visitiug thc stations n sccond time, to fix, n-it11 ns little dclny as possible, the (litwent village 
marks, which unfortnl~ately arc often placed in I~ollows and on low prout~d, invisible from nllY 

of our chief stations, ancl to fix n h i r l ~  (rl~oulrl i t  I)e of sl~tfi(*irmt in~llc,rtnnre to wnrrant 
extra tro1111le) a minor swicn 1vas to I)c c:~nictI froln one of the prirlcil~nl siclcs. This extra 
Iqbour was only to bc undrrtakcn allen the tcwndas in qncstion orcupicd Inrpc gaps, in 
viciuity of whicll no other bouudmp-marks cxistcd, or could bc convci~iently fixed. 

(13.) The ins tn~ment  emploprd mas n 12-inch theotlolitr, casil!. canicd wit11 its stand 
three men. At the cllicf stations ohservations were taken on two pairs of zeros, two observa- 
tions being taken on each fnce. For the intersection of tewndas, kc., kc., one observation on 
F. R. and one 011 F. L. wns considered sufficient. 

(14.) As at the time of writing this rcport the ohservations are only in process of being 
redllced, 1 call scarcely form an oljinion as to the manncr in which RIr. Anding (who wm c r n ~ l o ? ~ ~  
on this work throughout the whole of the past season) has carried out thc instructions tlnt 
were given him, but I propose mnking a spccial report on the snbject hercaftcr. I will now 
merely state that he remained at  work in the field np to the  8th &lap, when he proceeded 
Poona, 13omhay and Cochin, to my recently established hcad-qaartcrs at  nangalorc, wllich 
place was ullnhle to reach until the 12th June, having bccn greatly delnycd hy the monsoon 
on the west coast. 

(15.) whilst  I was employecl in starting the work described ahore, all available assistant' 



were occupied in arranging, sorting, and completing the old records of the Domhay Party, prior 
to despatch to headquarters, Dcyrnh Dhoon. I t  was very essential to con~l~lctc this work bc- 
fore stnrting to commence the principal triangulation, as it tvould 11cvcr have donc to have risked 
carrying about with me by land and water the valuable rccords of so many yearr. 

(16.) I returned to Poona at  Christmas (leaving Mr. Anding iu the Indapore district*), 
and desptchcd thence the original rccords, lcaving the duplicates in cl~:~rge of the exccutivo 
engineer. I t l ~ c u  proccetlcd to Bombay, and engaged patteroars (coasting cmft) to takc mysclf 
and establishment down to Goa, wl~erc, accompanied by Mr. Bond, 1 arrivcd on thc morning of 
tile 12th January, after ajourney of t a o  and a-half days in a ten ton boat. The instruments and 
establishment did not arrive till three days later, having been in a hcavicr and slowcr boat. 

(17.) When Captain Haig had visited Goa in former years, the Bombay Govcrnment 
had applied to His ].:xcellcncy the Governor General of Portuguese India for permission fi,r 
our SUI-VCY optrations to he carried through his territory. As permission was then grantrd, 1 
did not dcem it ncccssory to npply again through the Bombay Govcrrrruc~lt, but wrote dirpct ttr 
the Cl~icf Sccrctary to the Government at Gun, requesting the good scrviccs of His Exccllcnc~ 
in carrying on the work. I must 11c1.e cordially acknowledge the handsomc manncr in 1vhic.11 
eve17 assistancc was givcn to nlc by thc Governor General and staff in facilitating tllc progress of 
the operations. Ortlcrs were issued to the custom-house autlrorities all over tllc district to 
pass my baggage free, not only of custom duties, but of the usual annoyance of examinatio~l 
and search. Sepoys also were attached to my camp, to aid in procuring supl)lies. No amount 
of assistance however could nvail to rcmove the pllysical obstacles prcsented by the mountr~ina 
and rivers which had to be traversed to get from one station to another. Hence, a l t l~ougl~  but  
three stations, Bori, Salili, arid Agoada, had to be visited, and in no case had more than two 
anglcs to be measured at  a station, the weather being fine and clear, yet I was the bettcr part 
of a month in gcttirlg through this small amount of work. 

(21.) I had hoped to get straight across the g11bts to Dhamar,  but this wns found iln- 
practicable, owing to  the difficulty of procuring c a ~ i a g e .  The road, morcover, \vw reported ;w 

being just then exceedingly unhealthy, so, Agoada being on the sea coast, I had determined to 
proceed via Karwar; accordingly, tlie day after closing work, I got everything on board pattemnrs, 
and startcd for Karmar. 

(22.) W e  reached Karwar on the evening of the 3rd February, b l ~ t  were detained 
until the 6th hp difficulty of p rocur i~~g carriage, when we started, marc-l~ing via the Arbyl 
(>hit, a very ronndabor~t but a good road, nnd proceeding by the rcgulnr marches to Samtmni, 
twenty-four milcs north of Ycllapoor. W e  there cxchallged our carts for bullocks and coolies, 
and divcrgcd to Kanscrndi H.  S., one of the west flankstatlous of the Ganiglld polygon, which we 
renched on the 16th inatnnt. The south-wcst flank and centre stations of this polygon are IU 

the de~rse Canara forests, thc best woo(lctl, I believe, in western India. 

(24.) After the checka already mc~ltioncd as having bccn met with in the Goa districts, 
the work of the principal tri:~n~-~l:ltion proccctlerl smoothly ellough till I rcacl~ed Indur, at the 
end of Alnrch. 111 (;oh the nir was clear, and the weather, on the whole, very favorable, the 
morniug heliotropes being bent and steadiest, a vcry unusual occurrencc, ns far as my experieure 
goea, but cnnsed, I imagine, hy tllc sea breeze, which at  that timc of the year used not to set in 
till evcning, cor~tinnillg till Iatc at night, causing wonderfully clear m o r ~ ~ i ~ l g s ,  and a very steady 
atmosphere. As the sun got up mists grndnally rose, and by tcn or clcvcn o'clock the air moult1 
he very thick, gctting lntcr on in the day impeuetrable by rays from r i t l~cr  afternoon hclio- 
tropes or lamps, which latter would generally be good signals early in the morning. 

(25.) Ahovc the gh6ts, when I took up the Main Serics, the weather wa* somewhat the 
name in that hefore the sun rosc the air uscd to be vcry clear, but the momcnt the sun got 
aljove the horizon mists rosc with it, and what was a few minr~tcs before a verdant landscape, 
hccamc almost miracnloualy transformed into an apparcutly foaming sca, with the tops of the 
higheat hills towering above the general level like green and rocky islands, the tops of the mov- 
ing clouds having the appearance of r o h n g  billows, altogether s most magnificent spectacle, 



]lot unimproved by the brilliant flashes of the heliotropes seen o w  this sca of clouds. q , i 8  
appewance is not lasting however, for the mists soon rise, enveloping evcrytl~ing, and not 
rally dispersu~g till nine or ten A.U. 

(26.) These phenomena occurred early in  the season, and of coursc morning l ~ c l i o t ~ ~ ~ ~ ~  
were rarcly, if ever, attainable. The afternoons were generally thickisll, but used to clear towards 
sl~nset ,  and the air, purified by the sra breezc, was generally good for Ia~nps.  Later in tile 
season, I~owever, these mists, instead of rising about sunrise, usr:tl gcncrally to  begin to form 
about eight or nine o'clock in the evening, when, just as we had fairly commenced worliing to 
lamps, then bright and clear, first one ant1 t l ~ e n  another ~voultl sncltlc~~ly disappcar, never to 
show agitill till the next evening, ~ v l ~ i l s t  the mists would at  last rihe and surrou~ld the ollser. 
vatory tent. These mists never cleared off' in  time for morning I~eliotropcs, and consequeutly 
for the greater part of the season nearly the whole of the observations were takcn in the nfter. 
noon, when the signals were generally good. O n  one occasiou 1 took no lrss than tifty-seven 
single measures of angles working to afternoon I~eliotropes. I n  April a~lt l  May thc worlc \Tau 
very m i ~ c h  interfered with by passing storms, t l~ough these Irere so 1or:ll that sonletimes I have 
gone on stexlily working to capital heliotrope signals, when, perhaps, the SIIII never shone OII my 
own station the whole afternoon, and the hill seemed surrounded by storms. 

(27.) The smoke from thc burning jungles sadly interfered wit11 work, especially when 
there was no wind stirring. A steady breeze was always of great service in clearing the air. 
The villagers begin to  burn these jungles towards the end of February, and light them rcgl~larly 
a t  two or thrce o'clock in the afternoon, continuing this till the heavy rains set in. Of course 
one would avoid visiting these stations at  that particular season of the year if l~ossiblc, but it 
is, unfortunately, the only time they may be visited with impunity from fever, thc curse of the 
district. Some idea of the virulence of this fever may be inferred from the fact of my having 
seen at  Poona some printed recent correspondence of the Bombay Government, wherein it 
was proposed to  withdraw the whole of the Public Works Establishment (European) Gom 
North Canara. This was of course not acted on, but  I believe orders were issued thnt officen 
should be relieved every year. 

(28.) My assistant, Mr. Christie, who was working in the district the previous seuon 
(January l R G f ) ,  informs me that, when he was marching, the coolies iised as a regular thing to 
put down their loads for two or three hours in the middle of the day, have their bout of fever, 
and then go 011 ngain. 

(29.) By taking the precaution of not entering these jungles till the healthy Reason, mp 
party escaped with comparatively little illness for a couple of months; hnt, after the first heavy 
rains had fallen in April, Mr.  Christie's party, which was in advance bllilding stations, WIU the 
first to  sutTer, ancl he m o t e  from the last station of the polygon I was then engaged on, to sap 
thnt he ronld not move, the whole of his camp heing down with fever. I ordered him to Sircv, 
the head-qnartrrs of the district, a.q so or^ a8 IIC was ahle to move. From that  time lle was never 
a l ~ l r  to do any illdependent vork,  there heing no available men to  send with him. from tlliq 
date their  a n s  a good deal of sirknesa in my o m  camp, but, by taking n4r. Christie's ronvalefl- 
cent., alld withdrawing ail the secondary signallrrs, I mas ennhled to keep on, and finish the 
obsematlons of the Kalraniguda compound figure at  Chanduguti on the 20th May. 

(30.) I coold not have done another day's work, for, on that same afternoon, 1 W" 
attacker1 wit11 frvcr myself, and on the following day mp ohsenatory assistant, Mr. James Bond, 
waq srizcd wit11 thc same diaea.se. All the ~ i g n a l  partics that thrn came in Irere rnffcring more 
or less, hrsitlcs nctnrly the mholc of my standing ramp. The fcvcr waq not of a rnalikmant tYPC, 
it, rffrrts, h o a c ~ c r ,  being nnfort~lnatcly more insitlious t l ~ a n  outwardly vinil,Ir, as is evident from 
tile fact that altllough nnlv one man nctl~ally dird io the field, yet two llave died at ~ a n ~ a l ~ ~ ~  
aincc I ami~c(1, out of a small party, and anotl~er diet1 whilc on his journey l~omc 011 lrnve. 

(31.1 Kllcn first entering those jungles, of which the natirca hxvc a strnnpe, and not 
altobether unjustifiable, bead ,  I a m  very much annoyed by frcqncnt descrtionn hoth amongnt 



my o m  sewants and tllc Government kl~lnssies. Fortunately nonc of thc old hands went, 
all deserters being comparativrly recently entertained men, but thc utter impossil)ilit! of rrplac- 
il1g any onc, and the fear that I should soon be left vcly shol-t-ha~~dcd, iudnred me to t;~lte 
stringent measures to prevent it. A case ocrurred in which a man al)qcondccl, aftcr rol)l)ir~g 
Gn~rcrnmcnt of a f c ~  rupces, and also some of his fellow khlassies. I fortunately succcrded in  
retaking him, and got him summarily disposed of with six month's hard labor. Not a single 
cave of clcsert~oi~ occurrctl afterwards. 

(32.) Owing to this ranse and to sickness, and the consequent paucity of men, I was 
only able to obseme to  vcry few secondary point% l'he naturc of the country is such, ho~vevrr, 
that thcre mas scarcely ever a prominent temple or similar object to be secn, nothing but dense 
forests mceting the eye. Ilencc, wit11 one or trvo exceptions, what secondary points were obscrved 
consisted of platforms built by Mr.  Christie on his jolvncy ahead of me. These were bllilt 
on prominent hills, whose tops had generally to be cleared of forcst, in order that the heliotrope 
should bc visible tlicrcfrom. 

(33.) Mr. Sub-Assistant Anding's worlc during the scason has alrcacly heen partially 
reportcd upon. Although Mr. Anding has not attended so carefillly to the instructions he 1.c- 
ceived as might have been desirable, yet he has, on the whole, done a good season's work, and 
appears to have worked hard and diligently wheu in  the field. 

(39.) I have evcry reason to  be satisfied v i th  Mr. Christie's work during the season. 
Hacl he met with any serious stoppage it nould have put a temporary stop to principal opera- 
tions, thc stations hc was constructing being immcdiately in advance, and inconveniently near to 
my own work. This could not have been avoided, illness having detained the huilding party 
the previons year, and i t  beiilg unsafe to send parties into these jungles earlier than I entered 
them myself. 

(4.1.) nfy observatory assistant throughout the season's operations was Mr. J. Bond, who 
was appointed to the Department as 4th Grade Sub-Assistant ouly a few days prior to my taking 
the field. I am very well pleased with the progress he has made, and he promises to become a 
uvcful and hard-working assistant. 

(42.) The progress of thc future operntions of this party will now be necessarily slow, 
the physical features of the country and the bad climate being both difficult to overcome. The 
country over which the principal triangulation will pass is very hilly, wild, and thinly populated, 
and carriage is only to be ~ r o c n r e d  with grcat clifficulty. 



EXTRACF FROM THE NARRATIVE REPORT OF LIEUTENANT T. T. CARTER, R.E., SDRVEYOR 3~~ 
GRADE, IN CFIARGE KUNAON AND QURHIVAL SERIES a. T. SURVEY, DATED 3 1 ~ ~  

AUGUST 1867. 

During the season 11nder review the Party has been employed on the Topographical sur- 
vey of hfursoorie and Laudour, on the scale of twelve inches to the  mile, and the Trigo-ToPo. 
p p h i c a l  Survey of Hritislr Gurhwal and Kumaon on the 1" scale. 

O n  the return of the Party from the field in  the month of May 1866, the triangulation of 
Mnssoorie and Landour was extended, and snfficicnt pointn wem 

Lnndow and Mussoorie Surrry. fixed to enable tlrc plane-tabling to  be colr t in~~ed ; this was soll- 
aequcntlr done after the cessatiou of the rains ; 1,666 acres were surveyed by RIr. J. Peyton, Civil 
Assistant 3rd Grade, and 455 acres by Mr. J. Low, Sub-Assistant 1st Gradc. The work com- 
pleted by BIr. Pcyton comprised the whole of Landour, nlld Mr. Peyton seems to have tnkrrr 
great pains, the detail, which, in somr places, is intricate, having been carcfillly shewn. T]le 
whole bf that portion of thc Mussooric settlement, where habitations are numerous and in close 
juxtapositiotr (wit11 the exception of n. small portion of Mr.  L o d s  plane-table which requires to 
be finished), lras now bccn cornplcted. 

During tlre two previous field seasons the topograpllical work in British Gnrhwal and 
Knmaon had been confined entirely to  the inner hills. In  the Kumnon and Q~~rlinal Survey. 
present season the operations were carried into the forests which 

skirt the plains of Bijnour. The difirulty of travelling ahont and obtaining s~lpplics in t h i ~  
portion of the district I have mentioned in previous reports, and a3 Government had sanctioned 
the use of eiglrt elepllants for tlre Party for t l ~ c  season under review, I clctrrmincrl that thc 
survey of this tract of country slrol~ld 11e pushed on as \igoroualy as possible during the time 
that  tlre Surveyors could work there, viz., from the 15th of December to  the 15th of March, or 
to  the 1st of Aliril. I tlrerefore personally suprrintended this piece of work, and depi~trd dif- 
ferent officers to  take np  differrnt portions, calling them down from the higher hills, to returlr 
w l ~ c n  tlrey had completed tlrrir l~ortions of the low ground. Owing to thc willingness a~ld  ready 
co-operation dipplayed by thc diwercnt officcrs employed with me, I was enabled by the 1st of 
April to  finish the survrp of the whole of that band of forest land extending from Oarlri ~116t 
on the Ganges, to the fiscal boundary betwern Gurl~wal and Knmaon, viz., the Koti Hno Sot(.. 
I n  addition to t l ~ i s  piece of work, a consideral)lc portion of the inner and higher l~i l ls  was t o p -  
graphically s~lrveyed, and a sufficient nruount of secondary triangulation for the operations of 
nest scason was completed. 

Tlre work on which the different offict~rs, as per margin, were en~ploycd during the ficltl 
season, and the progress matlc Ijy each, will 

Lirnl. T. T. C'artcr, R.E., S~~rrryor 3rd Qrndr, in charge. 

, A. P~~llsn, n.S.C., A-istnnl Surrrgor l a t  Grade. 
now be notctl scl~arately. 

,, J. Kill, R.R., ArPi.rtnnl Sl~rrrynr 2nd O d e .  
Mr. E. C. Rgnll, Ciril Apsiatol~t  3rd Qrnde. Towards the end of Septcmher preps- 
.. J .  Prvton. Ciril A r ~ i s t o n t  Rnl Qrncle. rations were made for the Party to take the 
,, J Low, S I I ~ . A C P I B I R ~ I  131 Qrndr (f T S. field. Tlre proicct~on of planc-kbles for the . " 
,. C. Bmilhwnitc. S u b - A ~ i s r n n t  2nd Qrnde. different Surveyors was commenced, the first 
3.  8. To~ld. Suh.A.sirtont 4 t h  Gmdr 0 .  T. 9. 
I .  C. Brywn, S 1 1 h 4 5 e i r t ~ n t  Llll  Oracle G. T. R.  to take tlre field being Mr. R. C. Ryall, civil 

., A. LOW, p , . , , ~ , ~ t i ~ , , ~  ~ u b . ~ r P i a t o l l t  4t1, Assistant 3rd C;rade, who left hfussoorie, en 
. 

rozite for Cr~rhwal, on the 11 th of Octol~er 1866 
Betwcrn that date and the 1st of November the rest of the Assistant3 proct:ctled to take 
work on tllc ditiercnt portion8 of tlre district i~llotted to tllcn,. Ilaving disposed of tllc (]if- 
fcrent i\asistauts, until 1 required their scrviccs in tlrc low forest ground or hhabur, wlrich collld 
]lot be taken up till the 1311 of Dccen~l)er at the earlipst, and Iraving tlrercfore over a month 
before I could proceed to takr up the trinnprlation of the bhab~rr, I clcterminrA to build over 



protect as many of thc principal stations as I could in this timc, and nu tlir 1st of Norern- 
llcr I l)rocceded to  the statiou of C+l~untlial, aud s u l ~ s r q u e ~ ~ t l y  to tl~osc of ,\l;rn~l,~~:rtll, 1Ca11igurl1, 
allti Jlarbcgurl~, the two forlncr ill the Tcercc district, the two lattcr in (;url~~\;rl.  

I was also desirous of personally s ~ l ~ ~ e r i ~ ~ t e n t l i n ~  tllc builtling 1111 of the first few stations 
of tllc Series, with the view of ascertaini~~g t l ~ c  cost, proportion of 11ric:ks to stone, ant1 best 
nay of covering 1111 the pillars to protcct tllcln from rain, si~ow, kc. Tlic briclts aud linlc 11;ltl 
to ljc takrn fro111 1)ellra ; the formcr were tlic ordinary small briclis used by t l ~ c  nativcs, call(~tl 
la(;kom~i, a1111 these n-ere ~vcll :~tlal]tcrl for l~ i l~ding  togctllcr tlle stonc, wvitl~ wl1ic11 tllc rcst of tlie 
l~iIIar was built. On cacl~ 11illar trot morc than eighty of the sm;~ll briclis werc uscd, and cl~icfly 
at t l ~ c  j ~ ~ r ~ c t i o n  of t l ~ c  plane surfaccs of the pillar, the remaining portioi~ of t l ~ c  pillar bei1.g 
Illlilt with well-cut stoncs. T l ~ c  top of the pillars consisted of t n o  laycrs of brick, to thc surf;lce 
of wllicll the station marks werc transferred ; as an atlclitional protection t l ~ c  l~illars acrc  coverctl 
nit11 piles of ear t l~  miscd n-it11 grass or ricc straw, tllc lattcr lleing uscd wllerc procural~lc, as it 
made the earth morc atlhesivc. The station at R I a r l ~ e p ~ r l ~  was coml~letctl on tllc 5th of 1)c- 
cembcr, when I procccdcd to Dchra to arrange for taking up work in t l ~ c  1111allur. 

On the 17th Dcccmher I marched to  take up the triangulation of thc 1,hahur. Betwrrn 
the 1st January ;nld 1Stl1 Fcljruary I obsen.cr1 from seventeen secol~dary stations, fising ~ ~ i n ~ t y -  
three points, and computed out and projcctcd tLe same on four planc-tal~lcs for Lieut. Pnll:l~l, 
Messrs. Ryall, Peyton and 15. Todd. I t  was neccsqary that thc nhole of t11c.c potl~ts s11011ltl 
hc rorkcd out and givcn to the plane-tablcrs at  a not latcr date than the 1311 February, as 
that mould only allow them one and a-half mouths each to complete the work allottctl to t l~cm.  
The working out of t l ~ c  computations connccted with tllese points was carricd on 1)ct~veen tlie 
intervals of obset-ving by myself and Mr. C. Bryson, Sub-Assistant 4th Grade. RIr. Uryson, 
who joined the Dcpartmcnt in October 1865, is an accuratc m d  rapid computer, worked clrecr- 
fully and well, and i t  is chicfly due to t l~ i s  that I was enabled to complcte the survey of so m11c11 
of the forest ground. Before leaving the low ground, the 1st of April, I had personally inspcctcd 
on the ground a portion of the work of Licuf. Pullan and that of Messrs. Ityall, Peyton and H. 
Todd, marching through the country they sketched, and putting up plane-tables at different 
points. I n  mountainous countries, such as that of Gurhwal and Kumaon, I know of no bcttcr 
way of checking the work of thc assistants, as a chain traverse check, as adopted by thc Topo- 
graphical parties in  the plains, is totally impracticable. 

I n  my instlvctions to  each officcr on taking the field I dirccted thnt hc sl~onld note, to the 
best of his ability, such information, mith reference to the particular district in ~vl~ic-11 hc wras cm- 
ployed, as would assist in drawing up an interesting account of thc 11-hole district, when we 
shall have completed the survey of British Gurhwal and Kumaon. OIRccrs on tol~ogr:tpl~ir:~l 
work, employed as they are for some timc in one particular portion of tllc district, I~ave g e a t  
opportunities of learning the manners of the the tradcs thcy work at, t l ~ c  crops, forest 
treea, and animals to be met with, also the history of any ancicnt remains, all of wllicli will be 
most useful, aud add grcatly to the value of the survey. I am glad to m e r ~ t i o ~ ~  that Lic~ltcnant 
Pullen, hIcssrs. llyall, Pcytor~ and )I. 'l'odd hare carricd out my nishcs in this rcspect, and have 
recorded much valuable and iutcrcsting information respecting the peoplc, flora, fauna, kc., of 
thnt portion of the district thcy were respectively cmploycd on, and I have appc~~cled to this re- 
port extracts from thcir respective jonmals. T l ~ e  district of Gldiwal at14 Kun~aon abounds in 
ancient ruins of templcs, and thc flora and fauna is very varicd, as i t  must be in a country ex- 
tending from the plains up to the snowy range, 25,000 fect high. 

Lieutenant Pullan's work consisted chiefly of bhahur ground, with the exception of the 
upper portion of the planc-table sc,ction includcrl 11rtn.een Iat. 

Lirlllmont A. Pllllnn B.R.C., Assis- 
bnl. s~~~~~~~ T, S,wry, 21)' 4.5' and 90" 0' aud long. 78" 15' and 78" 30', w-l~ich lie pro- 

ccedcti to take up, ~ ~ c n d i n g  the anivill of the cl(~l111ants. Licu- 
tenant P~illan took thc firld thc 10th of November IRGG, and hy the 1st of Decrml~cr Iiad con)- 
pletcrl thr survey of the upper portion of t l ~ e  aliovc nirr~tioncd 11lanc-tahlc, hnt or1 completing tlio 
rnme, ~ is i t ing  the lower R ~ I I T R  that dcsccnd towards thr  Gauges, he unfortunately got an attack 
of jungle fever, which he nevcr entirely sliook off for t l ~ c  rcst of thc season ; he a . ~ ,  I~on-ever, 



enabled to keep out at  work till the 14th of March, finishir~g his first plane-table, and completing 
the  lower half of the plane-table section lying between Iat. 29' 30' and 29" 45', and long. 78%~ 
and 79' 0' (the upper  ort ti on of a.liicll Mr.  H. Todd completed). 1 was enabled to examine this 
portion of Lieutcnant Pullan's work, and ascertained that  i t  fairly represented the ground, 

Lieutcnant Hill joined the Department on the 1st December, and, on his reporting hirn. 
self to me, as directed, I requcstcd him to  join my camp, so tllat 

Lirlltennnt '. R.R.. 'Isistnnt l ~ e  might accompany mc to lcnrn his new duties. Licnt. Ilil\ 
Surveyor 2nd Grade O. T. Survcy. 

remained with my camp for three W C C ~ S ,  accompanying me 01, 

a11 occasions when observing, also practising independently wit11 the instrument with wl~icll he 
was to  extend the sec:ondary triangulation. 011 the  15th of February he started to take up in. 
dcpendent secondary triangulation, closing work on thc 31st of May, during which time hc 
visited twenty-one stations, observing twcnty-six triangles, of which three anglcs werc observed, 
and fixing seventy-two intersected ~ o i n t s .  The results of these observations, as detcrlninetl 
since his return to  head-quarters, Iravc proved very satisfactory. 

Mr.  Ryall took the ficld on the 11th of Octobcr, and continued working in GIITIIBBI, iu 
the higher hills, till the 1st of January 1867, when he proceeded 

Mr. '. '. Rml's to  tnlie np a planc-table of the low or  bhabnr ground, of wl~ich 3rd Crude O. T. Sturcp. 
he completed 143 sqnare niilcs. I inspected this portion of Mr.  

Ryall's work, visiting several high and commanding points, as well as other low oncs, on tlie 
line I took t l n o ~ ~ p h  his board. The out-turn of Err. llyall's work is considerable, and I l~avemucl~ 
pleasurc in certifying to the arcnracy of the same, nntl thc pains taken. Irrespective of tllr 
physical diffir~~lties of the ~ o u n d ,  were added those of procuring s~~ppl ics ,  nnd coolies for cut- 
t ing rays, kc., all of which Mr.  Ryall overcame. On the completion of the work drpnted to 
him of the low ground, Mr. Ryoll proceeded to completc his first planc-tnl~le. I ~vould beg to 
bring Mr.  Ryall to  yonr f a ~ o r a l ~ l e  ronsidcmtion for promotion ; as the Senior Civil Assistant 
attached to  the Party 11e has given me every satisfactiou. 

k 

Mr. Peyton took tlie field on the 1st Novcmhrr, nntl till the beginning of February was 
cmployed on tlie higher hills of Orirhwal and Kumaon. In Feb- 

Mr. J. Peyton. Civil Assistant 3rd 
Grade Q. T. survcp. ruary I deputcd him to survey a portion of the hhabur ground, 

which he did to my satisfaction, on the  complction of which Ile 
returned, and completed his plane-table section of the higher hills. Mr. Pcyton'a out-turn of 
work is good, but I should haire preferred seeing less in  quantity of a superior quality. 

This officer took the ficld on the 1st November, and' was emplope~l till the 4th April 
plane-tabling in the Kumnon district, durir~g which time Ire 

Mr. J. Low, Sub-Assistant 1st 
Ornda Ct.  T. Surrey. completed 182 square miles. On examination of Mr. Low's 

work in the ficld, I found that the main ri~lges, streams, and posi- 
tions of villages were entered accnrately, bnt Mr. Low's dclincation of the fcntures of tile 
ground is such that it is iniposril~lc to 1,ass his work, aud i t  will llavc to be done over again. 

Mr. C. Braithwaitc took thc field on the 20th of October, and continued at  work in tllc 
ficld till the 22nd of April. 1 inspected Mr. Braithwaite's work 

Mr. C. Rrnithaeitr, Sub-Ae.gistnnt 
2nd Orade 0. T. 9umrr. in the ficld, and have mucl~ pleapure in reporting that the panic 

is acrurately and carefully done, and I lrave no reasou to cllulbc 
the favorable opinion expresscd of RIr. Braithwaite in my last report. 

Mr. 11. Todd took the ficld on the 16th of Octoher, and continued working in tllc higher 
hills till tbc 1st Janaary, whcn IIC took n p  a recol~d l~lnnc-tal)le, 

Bfr. H. Torld, 3ub-Asrialnnt 4th 
Orad* U. T. Yurrej. COIIIJIOSCI~ chiefly of Irlral~l~r ground. Mr.  11. Todtl 1103 (lone 

hi$ work most rrctlitably, nild 1 tcnterl t l ~ c  accuracy of the same 
on the grolln(l. IIe has takrn mi i r l~  pains, ant1 Ilas sl~ccccdcd vrry wcII in representing tllc ella- 
racterihc featurrs of t l ~ c  grol~ntl on which he nm employed; ha work will alrcady bear 
f~forah l~!  compnlison wit11 several of his seniors. 



Mr. Bryson accompanied me till the 1st March, carrying on the cnrrrnt dutics conuected 
with the oflice, recordiug, and computing out t l ~ e  points necessary 

Mr. 6. Bryeon, Sub-Bssietant 4th 
&ode a. T. Survey. for topogmpl~ii~ally skctcl~ing the hhahur of Gurhwal. C'UII-  

nected with the trinnmilation for this r~ortion of the district, 
obse~at ions  were taken from 17 stations, 160 triangles were worked out in rlupliratc, fixing 
93 points, of which the latitudes and longitudes of 33 wcre computcd, and this between the 1st 
January and 15th Fehntnry. Mr. Bryson, in =sistingrne with this work, after recording during 
the daytime, had frequctltly to work late at  night, and always worked willingly. Mr. Bryson 
is a good computer, meat and accurate. \Vl~ile at  work in the bl~abur, I took the opportunity of 
training him in t l ~ e  use of the theodolite, the instrument being entirely dismantled, clenned, and 
re-adjusted before him ; and, having seen that he mas capable of carrying on secondary trian y- 
lation, he was from the 1st March to the time of his return to head-quarters employed on inde- 
pcudcnt secondary triangulation with an 8-inch theodolite. During this time he ohsewed from 
22 stations, fixing 74 secondary points. 1 have every reason to be n-ell pleased with Mr. Hryson, 
and beg to bring him to your notice for promotion, as soon as the rules of the Department will 
permit of it. 

I n  concluding this rcport, I would beg to place on record that every assistance has bern 
offcrcd by the civil authorities of the district, and in particular in the forcst ground, where difi- 
culties mere enhanced from want of local information, there being no guides, kc. The forest 
officials re~tdcred us every assistance, by placing their most intelligent rangers and patrols at  the 
disposal of the Survey officers. I have in particular to thank Mr. R. Thompson, the Assistant 
Conservator of the G u r l ~ ~ r a l  Forests, for the readiness with which he always furnished assist- 
ance to the Surveyors when rcquired. Mr. Thompson is, particularly, in cl~arge of the Gurhwal 
forests. The operations of last year were not extended to those in Kumaon. 

During t l ~ c  season under review I am happy to report that we were comparatively freu 
of sickness, though cholera was raging during the whole time the operations were goiug on in 
the bl~abur. Only five men died during the season, two l'rom ordinary eauscs, and tbree tiom 
cholera, OII the return of the Party to head-quarters. 



EXTRACT FRO11 THE NARRATIVE REPORT OF CAPTAIN C. T. HAIa, R.E., IN CHARGE 

KATTIAWAR PARTY O. T. SURVEY, DATED POONA, 1 s ~  JULY 18G7. 

(2.) As intimated in my last yea8s report, 1 received charge of this Party on t]le 3rd 
Jfarcli 186.1. I t  was then employed on the s m c y  of tlie Island of Bombay, and i t  not hari:ig 
bccn dccidcd until the 10th October that the field of our operations a l~ol~ ld  be shiftcd to 
Kattiamar, the Party was cmployed during tlie whole of the recess on reduciug the computatious, 
and plotting the traverses, &c., of the survey of Bombay. 

(3.) When I received chargc of the Party the computations of the principal triangles 
(of which the three angles hnd been observed) had becn computctl, and the sl)llerical co-ordln:~tcs 
of all the tiigonometrical stations worked out. This liad been done during tlie ficld season, 111 

order to  furnish the traverse surveyors with correct azimuths as soon as poss~ble, for it nad 
dcemed advisable to test the traversing matl~ematicallp as i t  progressed, and for this purpose, in 
t h c  absence of a correct az~muth,  an approximate meridian liad been assumed (ml~i r l~  afterna~.tls 
proved to  be about 10' i n c h e d  to  the tiwe meridian), and the traverscs had been tested by 
Gale's circuit method. 

(4.) The traverses consisted of simple circuits, withont any off-scts, and werc intendcd 
mcrely to  furnish the Revenue Survey Party with a numhcr of points of dcparturc ; but, 011 join- 
ing, I found that the traverses were being carried on almost entirely independently of thc trik111- 
gulation, which was very elaborate. I therefore 11ad thc traverscs \vhicli had been previously 
computed connected with any trigonometrical points in their vicinity that offered, and gave 
directions to have the traverses in  futurc run so as to  strike as many trigonometrical p o i ~ ~ t s  as 
possible. 

(7.) Wishing to  furnish the Revenue Survey with as accurate elements of all our point3 
as possible, and wishing also to  furnish them with elements of the trigonometrical points \vhicli 
they could understand (spherical co-ordinates being altogether beyorid them), I determinet1 011 

introducing a system of rectangular co-ordinates, to wl~ich I should refer d l  points nl~etllrr 
trigonometrical or trnvcrse stations, which of course nccessitated the  recomputations of the 
traverses. 

(8.) This, as i t  turned out, was perhaps a work of snpererogation, 1)nt I feel convincc(1 
that  had the Northern Bombay Pnrty returned to continue the Bornl~ay S~irvey, we shonltl 11:lle 
saved time, on the whole, by the introduction of the rectangular co-ordinates, and, LU it  is, I Ilr- 
lieve hnd I not introduced them, the ~vholc of the elaborate triangulation would have becn lcfi 
entirely, or almost entirely, unused. 

(I).) I therefore selected a ccntral station, and made the ordinates of Y parallel, n~ld the 
ordinates of X perpendicular to its meridian, and then computcd the co-ordinates of all tllc trig@ 
nomctrical points, which was the work of but thrcc or four days. 

(10.) This donc, the co-ordinates of the traverse stations werc computed 1~it11 thc assist- 
ance of a traverse-table. As each travcrsc closcd on a trigonomctlicnl station, a tcrt of tllc 
accuracy of the traverncs was a8brdcd 1)y the agecmcnt  of thc co-ordinatcs of that station, 
determined by thc tra\.ersc, with those dctcrmincd I)y thc computations alh~ded to in para. 9, 
and discrcpancics ~vcrc proportionally distributcd over all the intcrmcdiate trarersc stations. 

(13.) The following charts were preparcd as thc progrcss of the computations pcrmitte(l :- 
One chart of triangulntion in one sheet, scale one foot = onc rnilc ; olle map in one shc>ct, ~ l i e  
foot = oue milc (commc~~ccd). All trigonometricd points and travcrsc stations ncre ljric:ke(l on 
to  it, ~d lightly marlicd in pencil, ancl a amall portion of detail near M;ll~iru plottr.tl hy rc(luc- 
tion from thc Iteveuuc Survry maps. This wn.~ iutcndcd to be all officc cop!. of t l ~ c  fiud map. 



XXIX 

One map, soale twelve inches= 1 mile,in scven sections,ench section containing four squares 
of 1,000 fect each sldc. All trigonometrical points and traverse stations were laid down on thchc 
sections by five points, and a small portion of detail in onc scction plottetl by red~~ction from the 
Revenue Survcy maps. Thcse sections sere  intended to bc forwarded, as the dctails mere filled 
in, to your oficc, to be reduccd to half size, but were ultimatcly handed over to the Superinten- 
dent of Revcnuc S w e y  Party. 

(14c.) The following is a list of data supplied to Major Laughton, Superintendent Bom- 
bay Revenue Survey Party :- 

Traverse Field Books, Principal Circuits, 
Do., Minor Do., 

Travcrse Computations, Principal Do., 
Do., Minor Do., 

Tablc shoving lengths of trigonometrical sides in fect and miles. 

(16.) I now proceed to report on the operations of the Party, in connection ~ t L  the 
survey of Kattiawar. 

On thc 16th October thc Party left Poona for Kattiawar, I, mpsclf, remaining bchind to 
l~and over charge of the Bombay Party to Lieutenant H. Trot t~r ,  who I~ad not tllcll arri\rctl, 
and to wait your arrival and inspection of the Bombay Party records, accortling to your instror- 
tions received by telegram. 

(19.) Lieutenant Trotter arrived in Poona on, I think, 25th October, and received charge 
of the Bombay Party on the 1st November. 

(20.) I lcft Poona on the 15th November, you having in the meantime arrived and 
inspected the records of the Bombay Party, and started tlic previous day for Rajkote, aud 
you afterwards joined my camp at Mr?.rtej on the 27th November, when I Ilnd called all the 
Assistants, with tlie exception of Messrs. McGill and Gwinn to meet you. 

(24.) On your deciding that the s w e y  of Kattiawar should be executed in the field 
on the scale of two inches to a mile, of course all the plaue-tables had to be rernou~~tcd, and it 
wns also at ouce necessary to break up the triangulation much further t h m ~  Ilnd ~)reriously been 
done; accordingly, I apportioned off tmelvc  lane-table spaces, the trinnp~lation of which mas im- 
mediately required among Lieutenant Dummler, Mr. McGill, and Mr. D'Souza, directing them 
to furnish as many new points as would with the old give one point on an average to every four 
square miles, and I allotted to Messrs. Gwinn, McA'Fec, Hendell and Wyatt a plane-table 
each, directing them to commence at such parts as were already furnished ~vith trigonometrical 
poiuts, while the further triangulation of their plane-tables was being carried on. 

(25.) On the 6th December we separated from Wartej, and started for our respective 
loci operandi. I accompanied Lieutenant Dumnller for some days, until be acquired sufficient 
confidence to work alone, and then I returned to Gogo. 

(27.) I deemed i t  advisable to start the organization of a boundary survey, in anticipa- 
tion of the orders of Government, and therefore I undertook the survey of the boundary of the 
Gogo talooka. 

(28.) Ha%ing Captain Nasmyth's ten-feet standard bar with me, I laid down a standard 
100 feet on the wall of Gogo, each end-mnrk bcing a cut in the head of a brass screw, embedded 
in lend poured into a hole cut out with a stonc chisel for the purpose. 

(36.) As Mr. Gwinn was ellperintending the boundary survey at Chambardi, I sent for 
his board for a day to show Colonel Kcatinge, and both he and Captain Watson, the Assistant 
Politiral Agent of the district, were very much taken with the two boards (Messrs. Gwinn's 
nlld Wyatt's). There happened at the same time to be a difficulty about selecting a line for a 
new road from Pnlitona through Sollpnri, to join t l ~ c  ~!l~rnrclahd and Gogo road, and with the 
wsistance of tllcsc two boards the best line for the road was inlmcdintely determined. 



(42.) To Licntenant Dummler 1 allotted the triangulation of the fom plane-tables be- 
twcrn parallels 21' "' 30" and 21" 37' 30", and meridian 72" 

Licotcnnut Dl~rnmlcr. 72" 15'. Hc commcnccd on thc 8th l)ecenibcr, and completed 
the observations on the 31st Jannnl*y, having been drtaincd by an attack of fcvcr, which 
pelled him to go into Gogo for medical attcnd:u~ce, whcre he rcmaincd a ~vcck. IIe tllcn qprnt 
twelve (lays reducing his obscrvntions, after which, find~ng he had not quite sufficient points In 
the plnnc-table he ans nbout to comrncnce filling in, Ilc spent a few days more 111 layu~g 
some ndditional points, and comnicnced plane-tabliug on the 20th 14hruary. 

(42.) :n the four plane-tables Iic laid down altogether seventy nrw points, which, 
t l ~ c  old, g ? . ~  nn average of one poiut to 3.1 square miles. He worlicd with a ( i -~ncl~  tl~codolitr, 
taking four measures of each angle, two at F. R. 0°, and two at F. L. 180°, and one rc:id~~~g nt 
each face t3 intersected points, vertical observations by rounds, OIIC reading at each face to all 
stations and all intersected points which could be taken. 

(a) His triangle shects exhibited nn averagc triang-t~lar crror of 2-k", and the avcmge 
discrepancy per mile in lengths of sides deduced from scre~itcen sidcs of comparison is 8.1 
inches. 

(45.) AS he only commcnced planc-tabling on the 20th Fchruary, Ile conld bnt complrte 
one plane-table, which he did with grcat care, working tl~roughout on the Lack and fo17vard ray 
principle, m ~ d  malting jndiciolis use of thc prmn~bulator. His planc-table statious average 5.2 
per square mile, and the check line of survey sho~rs his work to be cxcccdingly accurate. 

(46.) He completed his table on thc 11th April, bnt hc again fell sick with fever, othrr- 
wise I bad intended h ~ m  to lay donn some additional points with a thcotlolite bctaeeu Jlr. 
McA'Fee's plane-table and the coast, but I wns compcllcd to allow him to closc his season's 
work, and procecd to Surat for a fern days change, befbre joining my camp at Domus. 

(48.) Mr. McGill, as mcritioncrl in para. 21, hnd trianp~lated four plane-table sectious 
bcfore the order for thc adoption of the two-inch scalc had bccn 

Mr. McGill. issued ; he fiserl forty-cight llcw poil~ts, which, with the old, gave 
one point on an averagc to every 4.6 square miles. 

(49.) After meeting you at llrartej, Mr. McGill trianylatcd the block between parallclr 
21' 42' and 22" 15', and meritlians 71' 30' nnd 72' 15', covcring t~vcnty-fivc planc-table scctiollr, 
laying down 530 new points, which, with the old, give an avcrnge of one point to three square 
miles. 

(50.) Mr. IlcGill worked with a 12-inch theodolite, but one which vas not in ~?oo(l 
order. He took one observation at F. R. and one at I?. L. to nll objccts. His average trim- 
gular error was 13".5, and thc average discrepancy per mile in lengths of sides dcduced from 
twelve sides of comparison taken at random was 10.6 inches. 

(51.) TO Mr. D'Souza I allotted the triang~lation of the four plane-table sections be- 

Mr. D'3owa. 
twcen parallels 21' 22' 30" and 21" 37' 30") and meridinns 71' 45' 
and 72'. He started from Wartej on the 6th l)ecember, rind 

completed his observations on the 30th January, having laid down 101 new points, givi~lg, sith 
the old, an average of one point to 3.5 squnre miles. He worked with a 6-inch theodolite, tnk- 
ing four measures of each anglc, two at F. R. 0°, and two at F. L. 180°, nnd one reading at each 
face to intersected points. 

(52.) Mr. D'Souza spent twelve days with Lieutenant Dnmmlcr to rcdnre his 0bsen.a- 
tionb during which time bc nlso afforded assistance to Mr. McA'lCee in pla~~c-tabling, as men- 
tioned in para. 34, until the latter had fully overcomc the diffici~lties of hill sketching, after which 
he (Mr. D'Souza) returned to his own ground, and con~menccd plane-tabling on the 1Pth 
February. 

(53.1 Mr. D'Souza was twice detaincd by sickness, once by a bile from some poi80nous 



insect, which cnused his leg to  swell so much, and produced such pain, that he was unnble for 
several days to  put his foot to the ground, this was accompanied by fevcr, and detained him a 
week ; he mas aftenvards detained twelve days by an attack of dysentery, which compelled him 
to go to Gogo for medical attendsncc. 

(54.) With these delays, and having but commenced his plane-tabling on the 14th Feb- 
ruary, he was only able to fill in  one table, which is very ncatly enecutcd, and agrees well with 
the check-line. I l is  average numbcr of plane-table stations is 5.8 per square mile. 

(55.)  Mr. Gwinn, as mentioned in para. 22, completed 25 square miles of plane-tabling 
on the onc-inch scale before I recalled him to head-quarters to take 

Mr. Qwinn. 
up work on the two-inch scale. H e  startcd with his new plane- 

table on the 18th December, and finishcd i t  on the 14th March, having, however, in the mean- 
time been employed superintending the Chambardi boundary survey from 22nd January to  14th 
Fcbruary during my absence, as mentioned in para. 32. I-Ie commcnced his second hoard on  
the 23rd Fcbruary, and finished i t  at  thc close of the season. His work is very neatly executed. 
The average number of plane-table stations is 6.74 per square milc in  his first table, and 3.75 in  
the second. 

(56.) Mr. McA'Fee was transferred to this from the I3oml)ay Pzrty on the 1st Novembcr, 
consequently he startcd for Kattiawar sornc~vl~at later t l~al l  the 

Mr. McA'Fee. 
rest of thc Party, and so llatl hot a very few tlnys instruction from 

Mr. DJSouza before your arrival at  TVartej. His plane-table had but a very fern old points in i t ;  
he mas therefore detained some time assistitlg Lieutenant Dummlcr in computing the elements 
of the points he requircd. I-Ie was also laid up for a m o ~ ~ t l l ,  from 12th February to 12th 
March, with an attack of opthalmia. IIc  remained during that timc untlcr the nlcdical treat- 
ment of the apothecary at  Gogo. Conscqncnt on thcsc dclays, 11c only completed one plane- 
table. His average of plane-tablc stations mas 5.8 per square mile. 

(57.) Mr. Rendell completed two plane-tablcs. His enccution is entrcmrly neat. His 
nveragc of plane-table stations was 8.4 per sqllarc mile on his 

Kr. Rendell. 
first table, and 5.4 per square mile on his s c c o ~ ~ d .  

(58.) Mr. Wyatt  also completed two plane-tables very neatly, wit11 an average of eight 
Mr. W ~ n t t .  stations per square mile in the first, n~ltl 3.5 ill t l ~ e  S C C O U ~ .  

(60.) Wissagce Ruggoonath, Native Surveyor, was employrd tllc \r.holc srneon on the 
traversing. I-Ie made himsctf vcry useful in assisting me to instruct thc new Kative Survcyors. 

(62.) The six new Native Surveyors all promise well. Mrishing to instil a thorol~gh 
knowledge of the practical field ol)crntior~s, I postponed the 

Nntivo Surveyors. matllematical redaction of the traverses 1111til reccss. Next season 
I expect each of them will he able to survey a boundary independently. 

(63.) The Native Establishment are almost, without enccption, nativcs from the vicinity 
of Poona, and I found in Kattiawar that I rould not cngagc men, 

The Nnlive Eatnblisbrnent. 
evcu to servc in the burkondauzc, on as low pay as I am paying 

the dckknnecs. I do not think khalassics cor~ld bc found in Knttialvar at all. Tlle natives there 
are extremely lcathc to take service which keeps thcm aaay from t l~c i r  vill'agc, eve11 for a n~glrt, 
and a lot at  any mork. 

(64.) The Party cspericnrrd some annoyance from thicvcs, who ahound in the province, 
and ~ v l ~ o  arc vcry expert. Hobberics occurrctl at five out of the 

Fbbbcricn. 
eight camps. \ r e  mrrc fortnnatc, Iiowrvcr, in being a0lc to re- 

cover compensation for our losses from t l ~ c  tl~lrham of t l ~ c  States in \vllicl~ tllc rol)bcries ocrurrcd ; 
hut it is vcry disagreeable to Political Assirtallts to rccol-cr compcnsatioll, I, n-it11 thc assistance 



of Captain Watson, the Political Assistant, hnd to  drav up a set of instructions regarding 
proper measures to bc takcn for the protection of the camps, and t11c actiou to be taken in the 
event of robberies occurring. I t  cntnils rntller n heavy chnrgc for chon,lcidars, which, Ibclieve, 
in other Statcs are generally provided by the chiefs. 

(65.) The following table shows at  a glance the amount of each Assistant's work, and 
their comparative values :- 

N A M E S .  

Lieutenant Dummlcr, . . . . . .  
Mr. hIcCill, . . . . . . . . . . . .  
,, D'Sonm, . . . . . . . . .  
,, Gainn, . . . . . . . . .  

. . . . . . . . .  ,, McA'Fee, 

,, Rendel!, . . . . . . . . .  
,, Wyatt, . . . . . . . . .  

Native Surveyors, . . . . . .  

Stotionr 
per sql,nrO 

5.2 

... 
5.8 

5.25 

5.8 

6.9 

5.75 

... 

Plnne- 
tnbling. 

-- 
Squaro 
miles. 

70 

70 

140 

70 

140 

140 

Trinncllln- 
tion nren. 

Sqnsre 
miles. 

280 

2,100 

300 

... 

... 

... 

... 

... 

nIrnn 
trinnglllnr 

error. 
-- 

------ 
24" 

13.5 

15.1 

... 

... 

... 

... 

... 

cllrck 
h a .  

Blilca. 

... 

... 

... 

... 

... 

... 

... 
36 

Arrrngo 
per lnilo 
diucrn 
pancg. 

Inches. 

8.1 

10.6 

6 6 

... 

... 

... 

... 

... 

Boondorg 
~ U I V C ~ .  

-- 
Miles. 

... 

... 

... 

... 

... 

... 

... 
44 



EXTRACI FROM THE NARRATIVE REPORT OF LIEUTENANT W. J. AEAVISIDE, R.E., AS818TANT 
s u R w Y O R  ~ N D  QRADE, IN CHARGE NO. 2 EXTRA PARTY O. T. SURVEY, NO. 1, DATED 

2 8 ~ ~  AUQUST 1867. 

(1.) In  accordance with Department Order No. 41, dated 8th October 1866, I took over 
charge of No. 2 Extra Party from Mr. J. B. N. Hennessey from 

Take chnrge of the Porn. the 1st of October 1866. 

(2.) After making myself acquainted with the necessary forms and calculations, I was 
instructed in the use of the astronomical circle hv Mr. Hennessev. 

bfnke mysc1f ncqllnillted tlle I am deeply indebted to him for the great trouble he took in 
Aatronomicnl Circle, &c. 

teaching me all the details connectcd with the instrument, and 
with the method of observing ; as also for the assistance he rendered me in all my dificulties. 

(3.) During October I took, under Mr. Hennessey's guidance, a set of star observations 

T,lke set of star for the determination of the latitude of the M b u n  observatory. 
Aliburi. These observations I finishcd on the 1st of November. 

(4.) In  accordance with the instructions contained in your letter No. A, dated 19th Oc- 
tober 1866, four stations of the Gurhagarh Series were sclecterl 

Stntions Of 'I1@ Q1uhagwh Series between latitudes 28" and 32' 2', at which it mas proposed to take 
elected for ohsei-vntions, 

observations. The stations selected were- 

Shahpoor T. S., latitude 32" 1' 34", 
Sungutpoor T. S., ,, 31' 17' 35", an azimuth station, 
Khimonana T. S., ,, 30' 22' 15", 
Sirsa S., ,, 29" 31' 36", an azimuth station. 

(5.) For reasons stated in para. 24, Sirsa proved unfavorable for observing at, and con- 
scqiiently obse~rations were taken at Saa arepoor T. S., latitutle 

91rm lound unlarornhle. 
2Y0 39' 14". 

(6.) The Party consisted of myself, Mr. 2nd Grade Suh-Assistant J. Wood, and Mr. 

Party, of whom composed. 3rd Grade Sub-Assistant G. Belcham. 

(7.) Mr. J. Wood lcft Dchra with a portion of the camp on the 13th of October. IIe 
had receivcd ii~structions to proceed to Shnhl~oor, and there build 

Lenvc Dellrn. 
fin obae~vatory. I follon~rrl with the remaindcr of the camp and 

arrornpanicd by Mr. G. Belrl~am on the 8th of November, and arrived at Shahpoor on tlie 3rd 
of l)eccml~cr. 

(8.) I found the obscrvntory romplrtrrl, and after ~ n t t i n ~  up thc instrument, I com- 
Cornmoncc o~,errmtlous a, ~ l ~ ~ l ~ .  mcl~ccrl oI)scr\~llg on thc 6th of lleccmbcr. 

pncr. 

(9.) Doth nt Sllahpoor nnd S i ~ n ~ l ~ t p o o r  thc nigl~ts were ~~n~isiinlly cloudy, so much so 
that it \sns qllitc thr csrcl~tion to obtain nll the stars on any one 

Cln~~cly  nigl,tr. 
night, nnrl orc.nsion:~lly o111y t l~rre  or four intrrsertions colrlrl be 

matlc tlllrin~ thr night. At KI~in~onnnn nntI Sns:lrcl~oor thc wc~ntllcr was n111ch more favorc~blc, 
hut crcn at thr-c. stations I v;ir n good tlcal tlrl:~yc~~l IJJ. clol~tly nights. 



(10.) Table showing dates of arrival at, and departure from; each station, with number 
of stars observed, &c. :- 

(15.) Table showing some of the final results obtained from the season's observations :- 
- -  

Name of Station. 

Shahpoor T. S., ... 

Sungutpoor T. S., . .  

I{himonnnn T. S., ... 

Sawnrepoor T. S.. .. 

(16.) I t  will be seen from this table that  there is a very marked difference between the 
results obtained at each station by north stars as compared with 

Large value of N - 8. 
south stars ; this is also the case in  the observations I took at 

M b u r i  in October last. Althougl~ this great difference evidently cancels in the pairing of north 

dg:b$ofo. 

l l t h  Jan. 1867. 

19th Feb. 

16th hlnrch. 

l l t h  April. 

and south stars, yet i t  is unsatisfactory to get such a difference; more especially as the menu 
value of N - S for eighteen stations observed at  by Lieutenant Campbell, R.E., with the same 
iustrument wns o ~ d y  +08'.74. 

Date of mivol. 

3rd Dec. 1866. 

16thJnn. 1867. 

23rd Feb. 

21st Nnrch. 

Stations. 

- -. -- - - 

Sl~ahpoor T. S.. ... ... ... 
Sungutpoor T. S., ... ... 

Khimonann T. S., ... ... 

Sa\vnrepoor T. S., ... ... 

(17.) Kow for south stars : 

No. of 
pnirs of 
#tars. 

18 

21 

25 

25 

Dote of 
co~nmenci~tg 
obsenalions. 

6th Dec. 1866. 

JPndJan. 1867. 

28th Feb. 

28th hlarch. 

(;?detic 
ohsewed 
In t i tud r .  

--- 
+0".06 

-OV.60 

+3".35 

+ 1'.12 

Probable 
crrora. 

0".13 

0".11 

0 . 1 1  

0 .12  

. . 
Latitude = declination + zenith distance + refraction. 

Inreaigetion into rome of the mules 
alfeeling the T ~ ~ I I C  N - Y. L = D + Z + R .  

For north stars : 

Latitudes by 
no r t l~  stars - 
sonth stars. 

+6".17 

+5",30 

+6".24 

+ Y.02 

Iu thc case of the nllove ohsc~r~ations, the latitude from north stars being too p a t ,  and from 
soutl~ stars too small, i t  follo~rs that dcclinationa and refractions being correct, the zenith dis- 
tanccs of both north and south stars are obncr~ed too small. 

(I.) S n p p o ~ c  that t l ~ c  dcclinotionr, as ~ [ i l e n  in thc Seven-Year Catalogue, mere nll eitller 
too large or too small, then tile latit~ldcs from both north and south stars would he either too 
large or too small, x h i r l ~  is not thc carc in these results. 

(11.) Suppose tllnt thr  rcrractions, as calculated from Bessel'a tables, were all too large: 
Let Sc be the error of refraction, 

Then 

No. of 
starsob- 
scrvcd. 

--- 

40 

42 

50 

50 

L = D + { z + (R - SC) 1 for wuth  s tan .  

L l=  Dl- { zl + (Rl- 6 c )  j for north P + ~ .  

= - Zl-  R, + 6c. 
I n  this case the latitude from north @tars worlld be too large by Sc, and from south stars too 
small hy 6c. 

pr tra"s't9. 

899 

579 

429 

418 

Nn. of 
mlcro. 
meter 

reodiugs. - 
3,598 

2,316 

1,716 

1,602 
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(111.) If therc be flcxllrt* in the telescope and the objcct cnd drosps, then t l ~ c  zenith 
distances of 110th north a1111 south stars will be read too small, or the latitude resulting from 
north stars would be too great, ant1 from south stars too small. 

(18.) The second supposition may perhaps account for a portion of the quantity 
N - S, but  ollly for a vcry sniall portion ; moreovel., as L i n -  

mlc v ~ l u c  - nc- tctiant Canlpbcll used the same refraction tal~len as hare heen 
murlted Ibl. I'J. the s ~ c l ~ l v O S I t t ' O I 3 .  

emplo~cd  in computiug this scason'o ol)scrratio~~s, a possible 
error in the refractions can scarcely be conaiderctl to apply. I t  is difiic,ult to imegine from 
wllcncc tlie difference between the north and south stars can spring, more especially as each 
star has been obscrkcd both I.P.E. and I.P.nT., and both on zcros A and Y. 

(19.) The country round both Shallpoor and Sungutpoor i\ vcry flat. After crossing 
the Sutlej below Sungutpoor thc country becomcs very sandy. 

Co'm'v stat'ons Of ob- Twenty miles furthrr south sand-mol~ncls arc numerous, and the mervntlon. 
li'urreed-Kot district is corerctl n1t11 them. They are, for the 

most part, not more than tcn fect in h r ~ g l ~ t ,  and shift ni th cvcrj c l ~ : i ~ ~ ~ c  of t l ~ c  v ~ n d  ; L.OIIIC, 

however, reach twenty or thirty feet in height, and a full description of those round Khimonana 
has bccn attached to  the calculations. 

(20.) Khimonana is in the indrpendeht stnte of Fnrrced-Kot. Tllc\re appears to be but  
little cultivation carried on in tl111 Statc. l'lris is I I ~  douht partly 

h~rreed-Rot territory. 
duc to t l ~ c  diffic~~lty of irrigatiug the fields, as tlie water is frcnn 

100 to 150 feet below the surface, and mclls arc scarce. The pcoplc drprnrl in ronscquencc more 
on the autumn than on the spring crops. There are no nullabs or water-courses, the sandy so11 
apparently absorbing all the rain-fall. 

(21.) The tow11 of Furreed-Kot is about three miles in circ~~mfcrcnce. I t  is surroui~dcd 
by un c ;u t I ie~~ rampart and parapet. 011 some high ground in 

T o m  of Ft~rreed.Kut. the ruiddle of the town is a citadel with high walls, badly built 
of mud and bricks, and mithin it is the rajah's palace. I found the native oificials \-cry civil 
ill this State. 

(22.) About eight miles south of Khimonana there are fewer saud-hills, and the country 
Country bclwcen Kl~imononannd Sirsa. so011 after becomes perfectly levcl, and c o r ~ t i ~ ~ u e s  so up to Sir$& 

(23.) Abont ten miles south of Khilnouuna, at  Buttinda, in the Putinla terr i toq,  there is 
rathcr a strong fort. I t  is built on nmound wl~ich rises from fiftcc.11 

fort, in to about thirty-five feet above the Icvel of the caut~tr!.. Tlic fort is tor).. 
about 100 pards square inside, the straig11tnc.s~ of tllr walls hcir~g 

brolten at intervals by segmental curves, nhicl~,  however, would gisc but a slight f la~~li ing defence. 
From the level of the ground within t l ~ c  fort retaii~ing ~ i l l l s  run up, and between tllcse and 
the outer wall earth haa been fillcd in, forming a ran~part  about thirty fect wide. From the 
ramparts alone a fire could be maintai~icd, a1111 this would bc of suc l~  s ~ l u n g i n g  nature ay to do 
but little damage. Thcre arc two gateways to the fort, one to the north, which is blocked up, 
the other to thc east. I t  would not be casy to obtain all entrnnce by the eastern gatcn7ay. After 
passing the outer gnte, thcrc is a nrirrow passage turning sharply to thc south, which passage 
runs under the ramparts of the fort, and could easily he blocked up. The walls of the fort are 
of brick and mud, in vcry fair repair. Thc town is built on the eastern side, outside the fort, the 
houses being close to the fort walls. There ncrc about half a dozen well-mounted brass guns 
in the fort, field-pieccs ranging from t l~rce  to twclrc-pounders. 

(24.) Sirsa S. was the foi~rth stittion originally selrctcd for observing at, hut, while at  
Khin~ot la~~a ,  I got a lrttcr from Mr. IVood, a descril)tio~~ 

simn 8. rojeekd in favor of Saware. 
poor T. Y. of it. From this it nppenred that the station was bn a hill about 

sixty fcct high, nnd t l~rec  miles in circumfcrcnre. As he reported 
at the same time that Sawarepoor T. S., the nrxt station of the Serics i~orth of Sirsa, was in 
a level country, I thought it bent to disc;trd Sirs:,, a ~ , d  take observations at  Sawarepore instead. 



(25.) D-g the field season Mr. 2nd Grade Sub-Assistant J. Wood was chiefly em. 
ployed in building the observatories. These were all of the 

Construction Of obaowotories, same plan, \.is., thirteen feet square, with walls about nine feet 
high. The referring-mark was placed eithcr rlne cast or west of the station, and distant from 

one to one and *-half miles. The collimator nas al~rays placed in the meridian, and about nine 
to  ten feet from the vertical axis of the astronon~ical circle. The pillars, both for the instrument 
and collimator, were isolated. I necd not go illto any further details, the work having been 
carried on in strict accordance with the instructions drawn up by Mr. J. B. N. Hennessey, and 
forwarded with your letter No. A, dated 19th October 1866. 

(26.) The manner in which Mr. Wood performed the work allotted to him mas VCV 
creditable. 'Tlre observatories were all neatly and strongly built, 

Mr. 2nd Qrndo Sub-Assintnnt J. and the merirlians acc~wately laid d o m  by him. Whkn away from 
Wood. 

me hc kept the cstahlisl~rneut which was with him in good order, 
and there werc, in consequence, no complnints mnile against the klnssies by the villagers. 
Moreover, from tlie experience Mr. Wood II:II~ gaincd with Lirutcnant W. M. Campbell, R.E., 
he was enahled to afford mc cousidcrnhle assistnncc in obtaining good signals from the collha- 
tor, referring-mark lamps, a matter of considerable hfficulty to me at first. 

(27.) Mr. 3rd Grade Sub-Assistant G. Uclchnm was chicfly employed in recording. This 
iml~ortant part he performed with great care and attention. As a 

Mr. 3rd Sub.Arrpistnnt proof of it, I mny mention that although the chronometer had a 
Belchurn. 

rate of 5" pcr day, and long intcrvals often elapsed between two 
@tars, yet Mr. Bclcham did not, I think, fail in n singlc instnnce cithcr to give me the correct 
setting for tllc instrument, or to w-nm me of t l ~ c  approach of the star. Mr. Belcliam is a quick 
and accurate computer, and works hard. I bcg to rccommend him for promotion, of which he 
is well deserving. 

(28.) The health of the Party throughout the season has been very good. 

H d t h  of the Perty. 
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(2.) Thtr m : ~ i l ~  tam]) Icft Dchra on the 27th Octobcr for Sallarnrrpori~, aud Mr. Civil 
Assistant L.  13. C:larkc stnl.tcd on tlrc 28tlr for Ladl;ur Great Arc Station, rid hlccrnt, 1)clhi al:tl 
!;oorgaou. At Sallarar~pore the rail\v:ry bcnc11-murk n u  coul~ectcd wit11 tlre G. T. S. bcuch- 
mark on the lcft bauli of the Eastern Jumna Canal in the vicirlity, at the crossing of the Grant1 
Trunk Road. The railway bench-mark at their tbrtietll mile was next connectcd with the G. 'r. S. 
bench-mark at Sersan-a, on tllc road to Un11~;rlla. ,irrivil~g at tllat station, some dclay ~ v m  
esperienced ill procuring thc necessary iufornlation from the railnray district engineer, who may 
out in the district, during which nllile every search was made tbr tlre G. T. S. bencll-r~~:tr!i 
embedded in the station clrrrch compound, but ~vithout succcss. At I'nlballn tlrr railway hr~rrll- 
mark near the suddcr haznr n-as conncctcd nit11 the G .  T. S. bcnrh-mark orr t l ~ e  thud ztcy I f 
the church. After tlris, lcnvilrg tlle camp to marc-I1 to k'erozepore, 1 procccdcd by dPk for t l ,e  
head-quarters of the Haree Dorrh Can;rl nt Lallorc, rid Loodiallah, at  s hich plnce I had sr;~rc.h 
made for the (;. T. S. be~~ch-mark,  ant1 fortilt~ntely i t  was discovered, and the fact announce11 to 
Majol. Crofton, Urlder-Secretary to Ptlnjnb (;ovcrnmer~t Irrigution TVorks. Bricak masonry 
pillars were also constructed along tlrc rood to Urnh:~ll:r to indicnte hitrs of G. T. S. bench- 
marks. At Lahore I found the canal officers had left for their respcrtive districts. I, hovever. 
obtained a rough tr ice of some points of the Baree Doab Canal, in the vicinity of the Gra~ltl 
Trunk Road from Ferozeporc, for connection with our line of levels, and also a chart of trill1 
levels for the Sntlcj Canal from Roopur to Daoraha-ke-Serai. After this 1 ret~rrnrd br dkl; 
to Ferozcporr, and thence, with the aid of Rnmchand, levelrr, canitd a tlouble li11e of levels to 
Lnhore, connecting en rovte three of thc B:rree Doab Canal I~ridges and a 1lnm1)cr of pl~cka 
points, and fixing a bench-mark at  Anarkalli near mile-stone 316 Dellli, 48 Feroarpore, 1 
Lahore, and another bench-mark elost~ to the r e s t  side-wall of the rail\\~ap station-house, on 

~vhichwall, alongside, the letters wcre engraved, wit11 the convent and ussistance of tlre 

railway district engineer. 

(4.) From Lnlrore rnilmny -tation the double line of levels mas rontin~led to the neigl - 
I)oaring military station of hlrean AIrer, whrre a bmch-mark was fixrd in the compound of 
the church, a n h ~ r q ~ ~ c n t l y  to co~rncction of the marble step and sill of the western doorway 
under the strrplc tonrc,~.. I t  was at this stage of the operations that Ramclla~rd, leteler, lost his 
lifr by a fall from his Ilorsr, ns duly reported. 

(5.) Nrst ,  rxrlnrive of men not likely to he immediately reqniretl for Irvelinp, who wr1.c: 
dirrctrd to nlarch by do111,lc stnprs, thc main party proceeded I)y rail to Alooltan, a.l~ere, after 
inst171ctin~ autl practically trstinp h'nrzing Doss, recordrr, in the llrc of n Icvrl, a t l o ~ ~ b l e  line of 
levcls was rommencetl from Karnl) V-ally Mnhomed's bridge to the railway station-house, and 
:dong the Grand Trnnk Road rnrricd to Khemwala T. S., vid hloz~rflrrpir l  civil station onrl 
~1111-division, connecting on the may a number of pucka bridges, and other rcnlnr,kable points 
in the Derajnt. 

(7.) JTcnsurcs v r r e  now talcen for the transfer nnd protection of ar many tower stations 
as practirablc, hp dctnching people r i ~ h t  and left, procerding m y ~ r l f  to Dchra C:haz-e Khan, a 
centrical position, in order to facilitate, through the civil authorities, direct and a:rtch procced- 
ings for awhile, taking also the oppor t~~ni tp  of searching out the G. T. S. bcncli-mark a t  the 

- - 

station, it bring much aantcd for conncction nnd correction of lcvrls of the irrigation ranale 
of the Indus. Tllc bench-mark was discovered, and a brick mnaonry pillar built to indicate the 
site. 

(8.) Aftcr this, on the 2nd April, thc main party rcturnccl, as on thc last occasion, chiefly 
rail, only a fcw mrn accompanying thc comrls by doill~le *tagcs to 1.nhore. Hrre a second 

time I endenvowcd, with the view to connection with our bcnch-mark, to obtain informution 



regarding the levcls of the proposed railway to Peshamur. Colonel MacLagan, Secretary to the 
Pluljab C;ovcmment I). 1'. W., n-as also kind enough to t ry  to  obtain the information for me, but 
witllont success, the railway engincer having gone off with all his paIlcrs, to lay them before the 
al~tl~ori t ies  in ]<ngland, Uclay was likewise espericnced in obtaining the correctcd and attested 
chart of thc lille of rsilway bct~rcen Ijmballn and Dclhi from the railway autl~orities at Lahore. 
1 also obtained from blajor (3ullivcr) R.l':., Superintendent Rarcc Doab Canal, nt Lahore, in the 
nbscnce from t,llc station of RI:ljor Crofton, R.E., the promire, there being no duplicates, alltl 
tile origin;~ls being rcqnired by the canal officers, to  pet copies made for us of the cha ts  of tllc 
Baree ])oab Cal~al, exhibiting level values similar to the plans of the Ganges Canel, for incor. 
poration in thc general charts of levels in  preparation in your office for pnblication. During 
this ~ j - l~ i lc  ad\-antngc was taken to conncct with our bcnch-mark a t  Lahorc railway statioll the 
Uelhi Gatc prcscnt sill, n i t h  the view to detcrrnination of the original datum of the Punjab 
Railway. Particulars of the result were duly communicated. 

(9.) On the 17th and 18th April the main camp proceeded, partly by rail, and partly 
by stager, to T'mritsur, where again I cndcal-ou~cd to obtain cllarts with nun~exical values of 
lcvcla, but with thc saruc rcsult, a promise to  be supplied nit11 copics, there beir~g ~rone avail- 
able. From this place thc camp marched by regular stages through the stream of Hurdn-ar 
pilgrims, i~lcluding the rctinnc of I i is  IIigl~ncss thc Maharaja of Cashmcrc, and their numerous 
cloolics, aniicI*t t l ~ c  sick of cholera, the drad and the dying, till the party rcached Loodianah, 
from whcncc the road was pretty clcar to L-mballa. By adopting pro1)l)glactic measures, no case 
of cholera occ~irrcd in  camp, altl1ollg.11 i t  was prcvslcnt in the station of Umballa, till the arri~al 
of a carup follo\ver from Dchra Doon, wl~crc the discase h:ld also been raging. The first 
case now occurrcd in camp, was cured, and was quickly surcceded by othcrs, so that in two or 
three days there n-ere two cart-loads of sick men. Out of some fourteen cases of cholera1 lost 
only one, and that I believe to ham been, in a great rncasure, attributable to delay on the part 
of one of thc men in  giving information. 

(10.) The main party reached Delhi on the 19th May, where two bench-marks of tllc 
Western Jumna Canal, a D.P.W. bench-mark of the city drainngc levels, the East India Rail- 
way station-house, and the railway girder bridge \rere determined. Next, two bench-marks OC 
t h e  Eastcrn Jumna Canal, on t l ~ c  left bank of the Jumna, and aftcr that the East India and the 
Dclhi Railway stations at Gazecahad were connected. Then Xforadnuggcr Ganges Canal bridge, 
as wcll as a great numbcr of pt~cka points all along the line up to Meerut church wcrc deter- 
ruined. .It Mccrnt thc Delhi ltailway station-house rails ant1 platform merc also connectetl, 
and the whole line of levels from Delhi rcferrcd to the cross-mark cut  hy Captain Branfill on 
t l ~ e  surface of thc s t o ~ ~ c  slab oppositc the north pillar of the ccntral west doorway of the station 
church. 

(11.) When the main camp reached Delhi it was alrcady too latc in thc season for fur- 
t l ~ c r  field oper:ltionn, but as yon hat1 csprrssed a wish for this \rork, and tile officers of the Ijarec 
I)oab Calla1 werc also very iinsious for our valucs of t l ~ e  t c r m i ~ ~ i  of the Eastwn and IVestCnl 
Jumna Canals, to  check their levcls, 1 resolved to accomplish it, despite all impediments and 
delays which merc to hc expected, and which were expericnced from hot winds, dust gales, 
storms, and rain. 

I .  Mr. Civil ~ b s i r t a n t  L. H. Clarke passal throngh Dclhi on the 22nd May, m routeto 
J)el~ra noon, =hicll plncc hc rcnchcd on the 8th Junc, and tbc main camp arrived on thc 7th Judy. 

(13.) The following i~ a slunmary of work performed :- 
l5G milts 28 cl~aius of douhle Icvcling, eml~racing determination of 329 puckn 

points, and inrlltding C ~ O S S ~ I I ~  OF the rivers Sutlej and Chcnah. 
4 G. T. S. hcnch-marks embedded, viz., one at  ~lnarkall i ,  anothcr at Lahore 

railmay stntion-house, a third at  Mecan blcer, and a fonrtli at Mooltan. 
14  pillar^ construrtctl, to intlirate sitcs of C;. T. S. 1)cnch-marks. 
70 tower stations of thc Grcat lntlnn Scrics and Sntlcj Scrics repaired, pro- 

tcrted, and tranaferrctl to thc chargc of villagc nutl~orities ; ant1 
25 Grcnt Arc platform stations ditto ditto. 
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(2.) hIy arrangement\ for the field season mete the same as for the previous one, Rlr. 
TV. M. Lemarcl~and, 3rd Gmdr  Sub-'issistant, procccdi~lg in advance to prepare the ol)bcr\aa 
torics, and my o t l~er  Assistant, Mr. J. W. I\Iacdougall, 3rd Grade Sub-Assistant, remalrl~ng 
wit11 me to record and assist ih current office duties. 

(3.) During Octohcr and November I mas employed in tnking pendulum obsen.ations 
at the hInssoor~e Observatory ; I also compared my tl~crmomcters wit11 the nea Indian stantlartl, 
No. 414.2, and determined again their freezing-poiuts. III this Mr. IIeunesscy kindly assiatrd 
me. 

(4.) TVbilst these operations \vcre goi~lg on, an apparatus was const~ucted i n  the Ikyralr 
morkshops for dctermil~ing tllc factors of expansion of the pendulnms by direct micromvtric 
rueasurcmeuts. I t  had bcen my original intention to take these espcriments in the Mussoorid 
Observatory, nrl~ich, having doublc doors and \vindows, \\-as admirably adaptcd to the purpose ; 
but the apparatus as first const~ucted proved dcfcctive, so I moved dolvn to DcYrah, partly on 
account of the Iatcness of the season, and partly to  supcfintend the re-constrilction of the 
apparatiis. Thcse experiments, n-11icl1 xvill form the subject of a separate report, were made 
eventually in an outer godown of t l ~ c  old Survey Office at  Dcyrah, the same one in which I took 
pendulum obscrvntior~s. T l ~ c y  \rcre complcted only in time for me to take the field on the 12th 
of Janua~y.  I xvo11111 l ~ e r e  csprese my obligations to Mr, Hennessey, who lent me most valuable 
aasistancc in evcrythir~g connected with these experiments, dcroting much of his time to devis- 
ing and superintending t11c construction of the apparatus, and afterwards talting one of the 
microscol~cs in t l ~ c  measurement. 

( 5 . )  A t  Deyrah, and oh my march do-, at  hleelut and Agra, and afterwards a t  Pahar- 
garh, Kalianplir and El~madplir, whilst tllking pmdulum o b ~ e ~ a t i o n s ,  I took a complete set of 
magnctic observations for dip, t l r c l i ~ ~ a t i o ~ ~  and total force, I n  determi11il:g t l ~ e  declination nt 
tllc first two stations I used t l ~ c  trausit mirror, but at  the other statiol~s I always employcd a 
referring-mark. The results hp the latter method are by far the most accordaut. 

(G. )  I commr~ircd pcntlult~m observations at  Pal~argarh H.S, on the 24th February, and 
complcted Ehmarlplir H.S., the third and last stntion, on the 25th April ; I then proceeded by 
Hoosungabad to Chiculdsh, for t h c  rcccss, arriving there on the 20th May. 

(7.) Mr. W. 31. J~cmnrchand rcpaired the Pahargarh obsc.rvatory, which had suffrrrd 
from the rains (Inring t l ~ c  last rcccss. H e  t l ~ c n  huilt t l ~ c  Ehmadplir obsrrv;~tot~y, n ia l t i~~g  a 
survey of the hill during tllc hniltling, and complderl an ohscrvatury in atlvance at Ui~dgaon, 
abollt tmclve milee soiitl~ of 13utlnairn. IJe did not come in from t l ~ e  ficld umtil tllc 2 1 s t  of 
June. Thc out-tarn of work ia small, lint it mitkt be remembered that of the eight months he 
mas ill the ficld, over threc wcrc takcn i ~ p  in marching alonc ; he ~vus also miicl~ dclnycd over 
the Dodgaon ob*crvatory, on a r c o ~ ~ n t  of thc frce-l;~hor system of the district, finding it dif l ic~~lt  
to procnre any labor at  all, or or~ly at  csorhitnnt mtcs. I may n1c11tiol1 t l ~ a t  the Ijudgaou 
observatory cost Its. 611-2, and occnl~icd Mr. I~cn~nrc l~and  two rnol~tl~s in t l ~ c  builtlil~g, wl~creiis 
the one at Emadplir, thc n~os t  espcnsivc onc I~itlrcrto, cost but Its. 155-4, and n-as built in  
half thc timc. I consider tllat Mr. Lemarchsnd's scason's n-ork, undcr the circntustanccs, is 
satisfactory. 

(8.) Mr. J. W, Afncdoilgall assisted me in recording the pendulum and magnetic obser- 
rations, and, with mc, 1)rollgllt I I ~  a great dcal of t l ~ c  conrpntntions ill camp. ISc 11aa given me 
entire satisfaction ill everything tllat 11c has Ilad to do. 1 have alrcatl) rcl~orted to )ou r e v  
favorably of him. 



(9.) I s i l l  now detail thc obsc~-vations and method of ob~ervations at cacll station: 

~ ~ ~ & ~ o ~ r ~ . - ~ l ~ c r e  were two series of obsel-vations tnken at this station, one hot aud the 
othcr cold, cach roiisistinp of taclvc sets with each pendulrrm, six sets facc Jf. (makcr'~ name) 
to front, and six sets fare P. (plain) to front. 1':acll series was takcn nt the natural pressure of 

the atn~ospllcre in the vacuum rylillder, and lasted nearly three hours. Thc first three and last 
three and two intcrmcdiate coiucidcnces wcre observed. 111 the hot scries thc chinks in tile 
doors aud windows acre ~ a s t e d  up wit11 papcr, each door was f111.thcr protectrd by a pur(lnll, 
The clock alld apparatus were erccted, the clock started, and the roonl was thcu raised to tllc 
required temperature by means of a charcoal store. The pendulums were krpt in tile room, 
so that they acqnircd the high temperature gradually at the same time as the room, and obser- 
vations werc not commenced until the temperature of thc room had stood over 80' fbr several 
days. The pendulums were swung in order, first NO. 4, and then KO. 1821. The clock used 
was a mean-time one by Jones, belonging to the Survey, as the clock Shclton, belonging to tI~e 
appnrntus, was under repair. Transits were taken every night to a sidereal chro~lometrr, 
Frutlsham, No. 3,379, which was compared sit11 the clock imniediatcly bcfore and after tile 
transits. The Ilot series was commenced ou the 2nd October, ant1 coni~~lctetl on tile 10th Otto. 
ber. The tcmperature was very constant, ncrcr falling below 81°, nor rising above H i 0 .  Tile 
hot series concluded, the doors and ~ i n d o w s  were all thrown open, and the room allowed to 
assurnc tlle natural tempcrature, but obsrrvatious were not rommrnccd until the 1st of Novem- 
ber, in order to get as low a temperature as possible. Observations wcru commenccd wit11 No. 
1821 Penrlulri~n, and No. 4 Per~dulum was complcted on the lot11 Novcmher, the temperature 
ranging from 51' to 58'. Clock Sllelton was used for thc transits in this series, being compared 
directly wit11 clock Jones immediately before and after the transits. From thcsc observatioua 
1 have comprited the tcmperature coefficients of the pendulums, that is to say, the variation ill 
the number of vibrations n~ade in one mean solar day due to an increment or decrement of 1" 
Fahrenheit. The values are- 

No. 4 Pendulum 0.420 f 0 x 5  Mean Pressure 23.5 inches, 
No. 1821 do. 0 M 1  + -0032) 

The values obtaincd at Kaliana (recomputed) are- 
No. 4 Pendulum '485 + '0021 Mean Pressure 3.8 inches, 
No. 1Q1 lo .  4.70 ,0023) 

From General Sahine's observations with No. 4 Pendulum at London in 1824, which I have re- 
computed in part, using the Kew coefficicnt for reduction to a vacuum, I obtain for 

No. 4 Pend~rlurn 0.428 + ,0007, Mean Pressure 29.8 inches. 

From an examination of these quantities it appears that both pendulums follow the aame law; 
in both the coefficient at the low prcssure is the largest, and in hoth the coefficient at the fill1 
pressure of near thirty inchca is nearly the aame as at the hlnssoorie pressure of 23.5 inclles. 
This agreement can, I think, be hnrdly accidental. The rcslrlts of the AIussoorie observations 
reduced to  vacuo, to mean temperature 72", and approxirnatcly to mean sea-lebcl, arc- 

No. 4 { 1st Serics, 86,074,721 ,042 
'2nd Series, 74.723 + .094 

Mean, 86,074,722 + ,051 

No. 1821 { 1st Scries, 85,973.995 f .060 
2nd Serics, 73.!)'39 + ,073 

Mean, 85,973997 + ,047 

(10.) PAHARGARH I i .  S.-The ohrrrvntions lierc were co~~ducted in the same way flJ 

last sermon, with the exception that six scts only were takcn with each pendulum instead of 
ten. Transit obscl-vations were tnken both in tllc cvening and morning to a mcan-time chrono- 
meter (Dent No. 2,730), vhirh was compnrcd with the penrli~lurn clock beforc anrl after t! 
transih. The mean number of vibrations in vacuo at mean sea-level rcduced to 72' Psllrenhf1t 
are- 

No. 4 Pendulum 86,060,744 + .079 
No. 1821 do. 85,960,413 f .OW 
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Tile probable error of a star's transit ovcr a singlc wire was + 0,090, so that the probable error 
of the clock's rate deduced from four stars (the average number taken each evening and mom- 
iug) = * '028 

The Pahargarh observatory. was built over the Trigonometrical station. The hill is low 
a ~ ~ d  fl;~t-topped, rising less than 100 feet above the general lcvcl of the county .  The soil 
j~ a d c ~ ~ s c  sandstone. 

(11.) K n ~ r n ~ ~ u ~ . - T h e  obrcrvations were taken in the room adjoining the astrono- 
mical observatory built by S k  George Evcrest for an office. I t  is in excellent preservation. I t  
is built of finely-dressed stone, the beams of the roof are of stone, and the roof itself of large 
flat stones laid in cement, the floor also is paved with stones. The same number of observa- 
tious \vcrc taken here as at  Pabargarh, and transits were taken both evening and morning. The 
rcsults reduced to vacuo, to  mean sea-level, and to 72" Fahrenheit are- 

No. 4 Pendulum 86060.389 + .058 
No. 1821 do. 85960.187 f .053 

T l ~ c  probable error of a star's transit over a single wire was f -077, and of the clock's rate from 
four stars + .024. 

Kalianpir is situated on undulating ground near the edge of the ridge bounding the Si- 
ronj valley, which is about 200 feet lower. 'I'he soil is, I believe, laterite. 

(12.) EHMADPUR is on a low isolated l~ i l l  elevated about 260 feet above the general level 
of the country. The soil is a hard sandstone. A rough survey of the hill was made by Mr. 
Lemarchnnd, which afforded data for computing with sufficient approximation the effect of the 
hill on the vibrations of the pendulum. The results a t  this station are reduced as before : 

No. 4 Pendulum 86058.44lO + .018 
No. 1821 do. 85957574 f .066. 

The probable error of a star's transit over a single wire + .072, and of the clock's rate dedilced 
from six stars + .019. 

The observatory was not built over the Trigonometrical station, but a short distauce east 
of it, and on ground about tweuty feet lower. 

(13.) The results of the past season's operations are all reduced to vacuo, to  mean sea 
level, and to 72' Pahrenlleit. This mran temperature was taken simply OII accouut of its bcir~g 
almost exactly thc mean ternperaturc of all the stations observed a t  iu India, but  I would sug- 
gest that it be now adhered to as a standard temperature. 

(14.) These results cannot bc considered final, there being still an uncertainty about 
the ten~pcrature aud pressure coefficients. The temperature coefficicnt detcm~ined at  Kalinua, 
and w111ch bus been used t l ~ r o u ~ h o n t  thcse reductions, will be found, I belleve, eventually to bc 
too lnrge. Several circumstances point this out, amongst them I may mention that last year's 
work was all approximately computed with an assumed coefficient, 0.435 for lo Fahrenheit, and 
the probable errors are in almost every case smaller with this coefficient than with the Kalianx 
one. I cousider that the pressure and temperature coefficients should bc determined simul- 
taneously, by taking at  least four series of observations, two at low pressure and extremes of 
teniperature, and two at  h ig l~  p r c s s ~ ~ r c  and eatrcmes of temperatnrc. The value of such obser- 
vations would 11r greatly incrcascd by introducillg two more sets tnkcn at  an intcrmcdiate pres- 
awe. Hy building an observatory for the exprcss purpose in some suitnhlc locality, where a low 
natural tcn~pcrature can be obtained, RIICII capcrimcnts might be still furt l~cr  estelldcd without 
exccedlng the limit of an ordinary field scason. A small constant correction will have to  be 
applied eventnally on account of a thermometer reading less ill vacuo than in air, owing to  the 
removal of thc atmospheric pressure. I have bccn taking experimcnta at  Chikulda, for the 
purpose of d e t c r m i n i l ~ ~  this correction ; i t  apparently will not exceed two-tentl~s of a degree. 



 EXTRA^ FROM TEE NARRATIVE REPORT OF J. B. N. HENNESSEY, ESQ., SERTEYOR  ST 
Q. T. SURVEY, IN CHARQE COMPUTING OFFICE, DATED  ST MAY 1867. 

(1.) Calculating Branch.-On 31st August 1866, Mr. Lane was removcd to the cllmge 
of tlie Leveling Pnrty, giving plnce to Lieutenant M. W.  Rogers, R.E. The latter gentleman 
has nccordingly acted as my assistant for the chief portion of the past year. Lieutenant H. 
Trotter, R.E., worked under my directions for a couple of months, with the object of acquiring 
a more intimate acquaintance with the processes and calculations of the Survey Department. 
He was successful in his studies, and I have little douht that he will prove equally succcssfill in 
the discharge of any professional duties that may be assigned to him. Licutenant W. H. Collins, 
R.E., also did duty with me for some time last winter. The state of his Ilealtli, consrql~ent oil 

the terrible physical damages he received in the Bhootnn campaign, made it essential that he 
should return to England, and the Computing Office accordingly lost his services. Five of the 
uative comlruters were induced to leave the office, as they gave no promise of qualifying for an 
efficient discharge of tlieir duties. 

(2.) Printing Branch.-This department has undergone no sensible change in establish. 
ment. 

(3.) Photozincopphic Branrh.-Thc duties of this branch were conducted by Captaiu 
H. H. Godwin-Austen up to the 27th July, when he gave place to Lieutenant J. Waterhouse, 
R.A. The latter gentleman joined the office for the purpose of becoming acquainted with the 
process of photozincography, and when duly qualified, lle was removed to the charge of the 
similar office in the Surveyor General's Department at Calcutta. Mr. W. H. Cole, M.A., sue- 
ceeded Lieutenant Waterhouse on 3rd January, and has continued to conduct the duties of the 
establishment. This appears a suitable place to notice that Captain A .  B. Melville was alsu 
instructed in tlie process last winter, and became well acquainted with it in due co~use. He 
was thus able to relieve Lieutenant Waterhouse of the Surveyor General's Department at Cal- 
cutta, when the latter gentleman was obliged to proceed to England on medical certificate. 
Four officers have thus already been instrncted in the process at your Dehra Office. The three 
presses in this branch are now all at  work. Two are employed for printing purposes, while the 
third is unavoidably reserved for chromo-carbon transfers. 

(4.) Calmlaling Branch.-The following table exhibits the amount of ordinary calcula- 
P m p .  tions, and other work performed :- 

Subject. 
- 

Numbered pages and indexed, . . . . . . . . 
Micrometer readings, copied, . . . . . . . . 

Do., compared, . . . . . . 
Do., examined (special), . . . . 

Mean readings, examined or computed, . . . . 
Do., cornparcd, . . . . . . . . 

Angles, examiner1 or computed,. . . . . . . . 
Do., compared, . . . . . . . . 

General means and level corrections (of vertical angle 
book) examined or computed, . . . . 

Do. do., compared, . . . . . . 
Abstracted observed angles, . . . . . . . . 
Computed weights of observed angles, . . . . . . 
Made synopsis of results of above, . . . . . . 
Computed spherical excesses, . . . . . . . . 
Computed principal triangles, . . . . . . . . 
Extended computation of principal trianglcts to 8th 

place of l o p . ,  . . . . . . . . . . 

Quantity. 

177 volumes of nngle books. 
1020 openings of an angle book. 
1281 do. 

145 do. 
1684 do. 
1 G42 do. 
1875 do. 
1198 do. 

312 openings. 

754 do. 
203 angles. 
205 do. 

29 do. 
84 triangles. 

267 do. 

{ a47 do. 



(5.) There are also the folloming ordinary duties to notice :-The compilation of "copy" 
for the press, and the daily careful exaniination of proofs. These duties have been carrird 011 

as usual, SO that 4.76 pages of the book on the North-West Quadrilateral were printed in 1H6(;- 
67; and as 215 pages of this volume mere printed in 1865-66, there remain 66 pages more tc~ 
complete tlte subjects of " ,\lphabetical Lists," " Numerical Lists," " Descriptions of Prinril,al 
Stations," and "Observed Angles." The preparation of lists of all the principal stations o 
the Great Trigonometrical Survey for the civil authorities, with the object of transfcrrlng thrbc 
stations to their care, required a considerable amount of time and labor. The largrr lrortioi~ of 
these lists stands disposed of. 

Subject. 
--- - - - - - - -- 

Co;nputed principal latitutlcs, longitudes and azimuths, 

(6.) I had the pleasure last winter of assisting Captain J. P. Basevi, R.E., ill deter- 
mining the coefficients of expansion of the two brass pendulums with which he is collducti~~y 
the pendulum experiments. The resulting equations were reduced in the Computing Ottice, by 
the method of lcast squares. 

Quantity. 
-- 

164 doul,lr deductions. 

(9.) I next turn to the comparisons of thermometers and of standard Itnrn. l'o 
admit of the linear standards being compared, it first became necessary to compare 0111. tllrr- 
rnorncters, since the working thermometers, which Captain A. R. Clarke, R.E., of the Ordllancc. 
Survey, was good enough to compare for us, were broken almost witl~out exception on their \vuy 
from England to your head-quarters. These experiments were duly made by Lieutena~lt Rogt-ru 
and myself. 

(10.) We were thus enabled to compare the following ten-foot standards :- 

~ ~ m p u t c d  corrections to figurcs by the 
squares, . . . . . . . . . . 

Made consistent to 5 in the eighth place 
already reduced, . . . . . . 13 compouud figures. 

36 triangles, 
21 quadrilaterals, 

Computed weights of sides of continuation, . . 
18 compound figures, 
5 do. partially computed. 

Bronze Bar, or I g  , 
Steel Bar, or IS, 
G. T. Survey Iron Bar, or A, 

with one another. The observers in this case were-The Superintendent of the Great Trigono- 
metrical Survey, Captain T. G. Montgomerie, R.E., J. B. N. Hennessey, Esq., Lieutenant 
M. U'. Rogers, R.E. 

Computed the observed latitude at, . . . . . . 
Number of observations reduced in above, . . . . 

(11.) The comparisons thus made at your head-quartere, Dehra, were these :- 
Ig with Is,  . . . . 25 comparisons. 
In with A, . . . . 36 ,, 
IS with A, . . . . 28 3) 

10 stations. 
1810 observations. 

wllence the following statement :- 

In - Is, as determined at  the head-quarters of the = 131.40 millionths of a yard, 
Great Trigonometrical Survey, . . . . 

In - 1s. 89 dctermined at Southampton by Captain 
Clarke, R.E., (see Comparisons of Standards = 131.46 millionths of n yard. 
of Length, page 280, . . . . . . i 



(12.) Accepting Captain Clarke's value as s constant, in accordance with y o u  dbee. 
tions, the remaining 64 equations furnish 

I n  - A = 221.35 millionths of a yard, 
I s  - A = 89.59 nlillionths of a yard, 

(13.) Combining either numerical value from (1) a i t h  the results at  page 280 of "Corn. 
parisons of Standards of Length," i t  appears that Y,, - A = 20.51 millionths of a yard. 

(14.) Again, by a similar process, the means of comparing the ancient and modern 
values of B - A are obtained, where B * is the 10-foot Iron Standard of the Indian S w e j  
deposited in England, thus,- 

By comparisons made by Captain Clarke at  Southampton 
B - A =  

1865, and others made at Dehra by Lieutenant- 
Colonel Walker and his assistants in 1867, . . 3.08 millionths of a yard. 

By qomparisons made by Colonel Everest 1834-35, . . 1.28 millionths of ayard. 

Difference = 1.80 - 
(15.) I t  thus stands proved that, during the interval of 30 years, the difference B - A 

has not altered seusibly, and this is all the more satisfactory, since A has been carried over full 
teu tl~ousand miles of land, besides the voyage to Iudia, and that from Calcutta to  Vizagapatam; 
wllile B hzs sailed twice round the Cape to and from India, and has also been taken from 
England tr, Russia, and back home. 

(16.) Miscellaneous Duties.-The following are some of the duties which fall under 
this denomination :-The list of points on the Himalaya mountains, more than 16,000 fcet ahove 
sea level, was completed by Mr. Lane, and he was subsequently employed in reducing certain 
levels of the Ganges Canal to Great Trigonometrical Survey datum. Lieutenant W. J. Heavi- 
sidc, R.E., was instructed in the use of the astronomical circle, and a paper of directions on the 
subject was prepared for his use. The field books of the Trans-Himalayan explorers were trans- 
lated into English. Their observed latitudes and the heights from their readings of the boiling 
point of a thermometer computed. Their traverses were also projected by themselves, under 
my dircctiou. A new edition of the Geodetical Tables is in course of preparation. All the old 
auxiliary tables have been extended from 8' to 6' of latitude, so as to include Ceylon ; and, in 
accordance a i th  your wishes, certain new tables are heing constructed, which will enhance the 
utility of the compilation. A list of stars ohserved on the Great Arc was drawn up for the 
Astronomer Ropnl, to admit of special oh~ervations heing takcn at Greenwich for the more ac- 
rurate determination of their places. Colonel Lsmbton's paprrs were arranged and indexcd. 
Directions for taking tidal ohsenstions were prepared for Air. Rosscnrode. A qilndrangular 
lihrary shelf, as well as a troilgh for comparing thermometers, and the isolated supports neccs- 
nary for bar comparisons were designed and constructed. Thrce candidates for Sub-Assistant- 
ships wcre examined in the usual subjects. The meteorological observations wcre taken as usual, 
and n copy of the readings supplied to the Reporter on Meteorology N. W Provinces, kc., &c. 

( 1 . )  Printing Branch.-This department composed 756 pages (foolscap size), and sh~lck 
of?' !).7,411 impressions. I t  has heen provided with an Athol hot-press, as well as such descrip- 
tions of type as were necessary to increasc its cfticiency. 

(18.) Phofozincogrophic Branch.-The following table exhibits the work performed :- 
Forms zincographed, 34 subjects, 116 pages, . . . . . . . . 5,152 prints. 
Chnrta of trinnp~lationa, skeleton maps, kr., zincogrnpherl, 18 ~ahjects, 2,231 do. 
nIaps and charts pllot~zincogra~llrd, 15 sobjectr, invol\.ing 59 nrgntivcn, 4,867 do. - 
Thin B a r  in dcsipnntcd nn Tb in thc "ACCOUO~ of lhc Mema~remcnt of the Laugh F o ~ l c  Dcue," nncl alm in 

" C o ~ n ~ ~ h n m o n  of Standards of Length." 
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(19.) I n  concluding this report, I have much pleasure in acknowledging the valuable 
assistance I have received from Lieutenant M. W. Rogers, R.E. Very willing 

Conclusion. to work, quick and energetic, he has not only taken a leading share in designing 
and carrying out projects, but he has also acquired a sound knowledge of the ordinary depart- 
mental processes of calculation. I have every reason to hope that his experience and skill in 
the use of iustruments will prove exceedingly useful at  the Bangalore base, on which i t  is your 
intention to employ him next winter. 

(20.) I am also much obliged to Mr. Wood, and to Baboos Gunga Pershad and Dwarlra 
Nath Dutt for their hearty co-operation in discharging the duties of the Computing Office. 
Baboo CaUy Mohun Ghose has made considerable progress towards qualifying himself as a lead- 
ing computer. Baboo Gopal Chunder Surcar continues a very steady and careful assistant. The 
other computers have all given me satisfaction. 

(21.) I n  the Photoeincographic branch, Mr. Ollenbach has continued to make fair pro- 
grcss in the process. I-Iis skill in putting togcthcr and transferring the trarlsfcrs to zinc promise 
ere long to help in  producing superior prints. This department is n o s  quite able to print all 
the Departmental forms, and these will in future be prepared by the Computing Office in ac- 
cordance with your wishes. 

P.S.-Subsequent to the date of this report, the 6-inch brass scales of thc compen- 
sated base-line microscopes were compared with the central 6-inch space (d. 1.) on the Indian 
Standard steel foot. 

The observers sere-Captain T. G. llontgomcrie, R.E., J. B. N. Hcnnessey, Esq., 
Lieutcnants H. R. Thuillicr, R.E., W. J. Ileaviside, R.E., M. W. Rogers, R.E., and each 
scale v a s  compared 20 times with the space (d. 1.) 

Reducing these observations in the usual way, and combining our resl~lts nith those given 
on pagc 280 of " Comparisons of Standards of Lcngth," me obtain the following differences ex- 
pressed in millionths of a yard :- 

The value of the ninth scale is not given here, as its dots hare becomc seriously distorted, and 
YOU decided on using it no longer. 

The relative length of the scalo P, abeent in England for repairs, to its microscope is 
esprcsscd by- 

Remarking that our 6-inch scales have hitherto been reckoned in terms of a 6-inch 
hrass standard scale (the one now unserviceable), the effect of the abote relations will be to 
increase the lengths of all our base-lines. The maximum augmentation falls to the Bider base- 
line, that being our longest side of verification, and l~erc  the correction amounts to + 0.61 inches. 

A denotcs tho 1O.foot Iron dnndnrd of tho (f. T. 9umcy 1 M, N, R, 8, T, U, V, W m tho b- d e #  Bppor. 
hinine: ta the mrrespondiug b ~ c - l i n e  comlioneated microaoopes. 



ANNUAL RETURN OF WORK EXECUTED IN THE DRAWlNQ BRANCH OF THE OFFICE OF 

BDpERINTENDENT Q. T. SURVEY FROM 181 MAY 1866, TO 3 h  APEIL 1867. 

Map of C e n t d  Asia, s d e  48 miles = 1 inch. 
Sheet No. 5, or Section No. 11, Kaahmi Survey, for Home Government. 
Section No. 11  Knshmir Survey. 
Prelimiunry Chart of the Jubhulpore Meridional Series, season 186465. 

Ditto of the East Calcutta Longitudinal Series, seasons 1862 to  1866, on t-fer 
paper. 

m& shewing arrangements of general sheets of the Kumaon and Gurhwal Survey. 
Projected Grnticules nnd inserted details in  the 6 sheets, t o  exhibit 0. T. Survey, Railway, and 

Gangcs Cannl Leveling Operations. 
Mi& a Trncing of tho Dninnge Survey of the Seyngurh and SWOO Nuddess, continued from 

the Snrvey of 1659-GO. 
hInde Tmcings of 3 Maps, continuation of the Survey of the Etawah Terminal Branch Ganges 

Cnnnl. 
Cornplcted nnd reduced Cnmnpoor Branch Gauges Cnnal in 4 shects from 1 to  2 miles = 1 inch. 

n t t o  Futtygnrh ditto 6 maps ditto. 
Ditto Cross Section left main Rujbuhn to  the Kalee Nuddee Cawnpore Bmoh. 
Ditto Line of Levels from Roorkee Bridge to  Dadoopoor Escape D m .  
Ditto hInp of tho Koel Bmnch, No. 26. 
Ditto Mnp of the Etnwnh Branch, No. 15. 

Reduced Skeleton Map of Cross Section between Dnsna nnd Jewur. 
Ditto ditto between Jewur and Reynh. 

Reduced to one-fifth Plan of the Contour Survey or Levels N, and S. of the Ganges CnnnI. 
Reduced Map of the Drninnge Survey of the Seyn y h  and Sursoo Nuddees, contiuued from 

tho Survey of 1859-60. 
Reduced 3 Mnps, continuation of the Survey of the Etawah Terminal Branch Ganges Canal. 
Reduced Ronte Map of Lhasa. 
Map of the Ganges and Jumnn Donb, showing the line of levels tnken in 1864 (in 2 sheets). 
Prepared an Extmct from the N.-W. Himnlaya Survey, between lnt. 30" 6' aud 31' 55; md 

long. 77" 45' nnd 77' 65'. 
Projected Graticule, and inserted details in hlnp of Dehra Doon, scnle 2 miles = 1 inch. 
Completed Sl~cct  No. 8, or Section No, 14, Kashmir Survcy, for Home Government. 
Completed nn Index to tho G. T. Sllrvey, up to 1st Bluy 18GG. 
Preliminnry C%art of the Enstern Frontier Series, season I HG4-G5. 

Ditto ditto, 16G5-G6. 
No. 1 Prelun~unry Chnrt of the Revised Calcutta Longit~~dinal Series, senson 1863-64. 
No. 2 Dltto ditto, 1864-65. 
Preliminary Chnrt of the Kumnon nnd GurhwnPSerics, scnsons 1864-G5-GG. 
Sheet No. 7, part of Britivh Gurhmnl, senson 18G5-66, scale 1 mile = 1 inch. 
Sheet No. 1, Ditto, 1864-65, ditto. 
Skelctor~ Sheot No. 7, part of British Gurhwal, scnson 1865-GG. 

Ditto No. 1, Ditto, 1864-65. 
Sheet No. 9 hlussoorie nnd Landow, season 1865-66, scnlc 12 inches = 1 mile. 
Skeleton Sheet No. 9, Dltto, ditto, on transfer paper. 
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THE TRANS-HIMALAYAN EXPLORATIONS, 

G R E A T  T R I G O N O M E T R I C A L  S U R V E Y  OF I N D I A ,  
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NARRATIVE REPORT OF A ROUTE-SURVEY n1.4DE BY PUNDIT *-- , FROM NEPAL TO 

~ ~ 9 . 4 ,  A I D  THENCE THROUGH THE UPPER VALLEY OF THE BRAHMAPUTRA TO ITS 

BOURCE, DRAWN U P  DY CAITAIN T .  0. bIONTGO~IERIE, R.E. ,  OF THE Q. T. 

SURVEY, IN  CLIARQE OF THE TRANS-HIMAUYAN BURVET PARTIES. 

Exploration beyond the frontiers of British India has, for many years, made but little 
comparative progress, and (as far as Europeans have been concerned) has been confined to point8 
not Inany marclles bcyoud the border. 

A European, even if disguised, attracts attention when travelling among Asiatics, and his 
presence, if detected, is now-a-days often apt to lead to outrage. Thc difficulty of redrca~- 
ing such outrages, and various other cauxes, has, for the present, all but 1111t a stop to explopation 
by Europeans. . On the otller hand, Asiatics, thc subjects of the British Government, are known 
to travel freely without nlolcstatiolr in countries far beyond t l ~ e  British frontier; they constantly 
pass to and fro between India and Central Asia, and also between India and l'ibet, for trading 
and other purl)oscs, witl~clut exciting any suspicion. 

I n  1861 i t  waa conscqucntly proposed to take advantage of this facility possessed by 
Asiatics, and to employ them on explorations bryontl the frontier. The Governmeut of India 
npprovcd of the projcct, and agrecd to support it liberally. 

With a view to  carry out the al~ovc, Colonel Walker, the Silperintendent G.  T. Survey, 
engaged two Pundits, British subjects, from one of the upper iallics of the E-Ii~ualayas. These 
men were recon~rnencled by Major Srnytll, of the Educational Dcpartn~cnt, as likely to l~avc  
great facility in travelling through various parts of Tibct, their countrymcri having always been 
granted by the Chinese authorities the privilege of travelling and t r a d i ~ ~ g  in N:~ri-Khorsum, 
the upper basin of the Sut1e.j. Such promising recruits having bcen secured, they were at ouce 
aent to the Head-Quarters of thc G. T. Survey, in ordcr to be trailled for 'I'l.ans-Himalaya~~ 
exploration. 

On Colonel Walker's d e p a r t ~ ~ r c  for England, these Pundits mere p11t under Captain Mont- 
gomerie, who completed their training. They were found to be very i~~tcl l igent ,  and rapidly 

learnt the use of the sextant, compass, kc., and beforc long rccog~~ized all the largcr star* 
without any difficulty. Their work, from actual ~ract ice,  having bcen f o ~ ~ n t l  to be satisfac- 
tory, Captain Rfontgomcric directed tliemt to make n route-survey from the h1ansarowar 
lake to Lhasa, along the great road that was known to exist bctwcen C;:lrtolih arid Lllasa. 
From Ll~asa, t l~cy wcre directed to return by a more northerly route to RInnsaro~v:~r. The route 

Lhasa w u  selectcd by Captain Montgornerie, because it was known, from uativc information, to 
he prncticahle as far as the road itself was concerned. If cxl~lorcd, it nr:rq likely to define the 
whole course of the great river known to flow from ncar t l ~ c  BIansarownr lake to bcyol~rl Lhnsa. 
llithcrto the solc point on the uppcr course of this grcat river, thc position of w l ~ i c l ~  w1.s known 
with any ccrtainty, was e poi~lt ticar Tcsl~ooloomboo, or Shig.itze, as dctcrm'ned by Captain Turner 
iu 1783. Tllc poqition of LII:I~:L, the capital of Grcnt Tibet, a ; ~ ,  moreovt:r, o111y a mnttcr of @less, 
the most probable dctcrmillation having hccn derived from native information as to the marches 
hrtmecn Turner's Tc~hooloornl~oo ant1 Lhasa. In  fact, tllc routc from thc Rfansnrowar lakc to 
I ~ t l ~ a ,  an estimated distance of 7 or 800 miles, w ~ q  alonc a c~pi tn l  field for rs1dor:ttion. 

An attempt was made by thc P ~ ~ n t l i t s  to nclvanrc dircct from K ~ ~ m n o n ,  vid llnnsnrownr, 
to Lhma, hilt they ditI not find it practic~blc. \Vl~ilst in Iiunlaon, thcy cnmc across rome nritish 
subjects, Uhotiyas, wllo had bccn robbctl whilst trading in the Cl~incsc tcrritoric*, nrar Gartolih. 

The two Puntlita bring rtill rmploged on exploralinr~~, ll~rir nnmrs nrc, fur obriolla rcorona, omiltcd. 
t Vide Captain Nontgomorio'n lrtter of in.lruelion. in . \[~pcl~diz.  



Tllcsc Bl~oti!nn t l ~ o u g l ~ t  that, if t l ~ c  matter a a s  proprrlg repl-escntcd, the!. n ~ i g l ~ t  gct redress from 
],l~asa Crorcrnn~ent, and l~cnring that the Pundits wcre going to T~hasa, asked them to be tllrir 

agents (vakccls), in ordcr to  recover what they could. The Pundits consented, and one of tllelll 
returned to  Captain l lontgo~ncric for frcslt instructions. Thc attclnpt by t l ~ c  Rlansarowar lnkc 
having fniletl, i t  appeared to Captain Moutgon~crie thnt the best chance of reaching Ll~nsa a.ollltl 
I)e tllroug11 Nepal, as thc Nepalese (;overi~ment l ~ a s  always maintained rcI:~tions of some kintl 
wit11 the Gor r r i~n~en t  of Ll~nsn. Tratlcrs from Ncpal, moreover, were kno~ru  to visit Lllasa, allll 
l,l~nsn traders to visit Nep:rl. 

Captain RIoiltgomcrie t l ~oug l~ t  that the wisl~ to rcrover monry for the Rllotiyas of HII. 
nlnon mo~tlrl oR'ord n plal~nil)le excuse for t l ~ c  l'undit's journey to Ll~asa, an cxcu?c t l ~ c  Nepalese. 
\\.o~lld thoror~gl~ly m~derstand, and he trustctl t l ~ c  frequcnt intcrcoursc 11 ith Ll~asa nould cvrn. 
tutllly atford the Pundits a good opportunity of travelling to that placc in company \\it11 trntltrs 
or  others. 

l l ~ e  Puuditr Irere consequently ordered to go to KnthmnndQ, and from tl~rt!cc to try a1:rl 
make their way to  the great road betn.rcn the hlansnrosnr and Lhasa. Their instn~n~ctltiil 
c:tluipmel~t consisted of 2 large sextants*, 2 box sestants, prismatic and po~l ic t  compasses, t11c.r- 
momcters for ob~crving tcmpcraturc of air and of boiliug watcr, pocket chronon~ctcr, n11t1 
c.omn1on watcl~, with apparatus, t l ~ c  lattcr rcduccd as much as possible. 

The Pnndits startecl from Dchra, rcached Rlorda l~ad  on t l ~ c  12th January, and Barcillv 
on the 23rd J;unu:~ry 1865. At Hareilly they took latitutle ohscrrations, and commencctl t l ~c~ r  
route-survey. 'I'hry crosscd tile Nepalese fronticr at  Ncpalgu~ij, Jung Bahadur'n new town, a ~ ~ t l  

from thence \vent by the Cl~eesaghurri road to KatllmandQ, reacl~ing the latter pluce on the 7th 
March 1865. 

I n  Kathmandll they mnde inquiries on all sides as to the bcst route to L h n ~ a ;  they found 
thnt the direct one by Kiiti (or K I ~ I I ~ I ) ,  across the Dingri plain, (or Tingri RIaidan, as it is 
called), was l~kely  to  be vcry ditlicult, if not impassable, o ~ v ~ n g  to the snow at  that rarly sra\oll 
( I c h  A p )  They consequently tlctcrmincd to try the route by Kirong, a small to\vn in t l~r  
Ll~aaa t e r r i t o ~ ,  as t11at route was said to I)e ~~assal)lc earlier t l ~ a r ~  the Kiiti route. I-Iaviug mnde 
their arrangcmmtq, the Puntlits startctl full of hope on the 20th l la rch  1865, accompan~cd by 
1 men, a l ~ o u ~  they had hircd as servants. 

On the 26th they rcncl~etl lfedangpodo village, and hcrc they changed t l~eir  modr of 
tlrcss to one hrttcr k n o \ r ~ ~  to  tlrc peo!lle of I~hasa.  Tl~ey  also gavc out that they were Ilisallirist, 
and were going to \)up Irorscs, nt the same time to do l~omnge at the Lhasa sl~rinc. The chnrrctc~r 

~ ~ 

of Bisahiris was assrlrnrd, becansc t l~cy  kncw that those pcoplc had from timc immemori:ll 
Ireen privilcgcd to travcl in the Lhas:~ territory withont cluestion. 011 t l ~ c  28tl1 Marc11 tlley 
rcnchcd thc neigl~l~onrl~ood of Kironp, hnt, 11lnc11 to t l~eir  dis:lppointment, they were stopprrl I)! 
the Chinese otlicials, w11o qncstionetl t11r.m as to thc object of their jonrncy, rind scarcl~ed tl~cir 
I~apgnge. Fortunately t l ~ c  i~~s t r l~mcn t s  ( ~ r h i c l ~  l~atl l~een ingc~~ioualy secretcrl in a false cum- 
partment of n hos) cscnpcd dctcctio~~ ; hut ntill, though nothing sus l~ ic io~~s  was scm, the 
111ausil)lc reasons gircn for t l ~ c  jolunoy ditl not satisfy the jca lo~~ry  of t l ~ c  Cl~incsc autlloriticr 
In spite of e\re~tllill!g urpcd, tlley Wcrc not allowctl to pass until a refcrcnce I~ad  bccn malt 
to the Kirong govcrllor. T l ~ c  Kirong governor scems at  once to l~ave 11otcc1 t l ~ c  weak points 
their utoq, and Ilavi~lg l~ointcd them out with inexorable logic, dcclincd to let them pass on 311Y 

t,onsicleration ; t l~cy  were tllercfore rel~~ctantly forced to retrace t l~c i r  steps to Shabrii. At Slla- 
hrQ the \t-ily I ' L I I I ~ ~ ~  mana~ctl  to pcrruatle a high official that they wcrc no impostors, and indllrrrl 

Ilim, moreover, to ccrtify that in n Ictirr to t l ~ e  Kirong governor. Armed with this letter, tllcJ' 
returned t o~a r ( l 3  Kirorlg, wit11 llopes of better luck, ant1 no tloul)t nnder ordinary circumstnl~CcP, 
would have succeeded; but on t l ~ c  road tiley fortunately discovered that the liirong ao\.clllor 
nas an individual who l~atl knonu the Puudit's brother pcrsotlnlly, \ ~ I I C I I  11e ~va* cllirf t1f 

' Only one lnrge mxtant aos  takcn to L h m .  

t From the Brithh rnl le~ of lhst nsme oorth.enst of Simla 



~ ~ ~ l ~ k o t c  near >hnsaro\var ; his I~rotllcr had in fact bcen frequently in close and friendly relations 
with him. This at  once put a stop to all hopes of his advancing by the Kirong route, as tltc 
governor \re11 knew he \\,as no Ihahi r i .  T l ~ e  other Pundit t11011gl1t of procceding by I~imzrlB, 

being al~lc to devise no fe=il)lc mcthorl, he gave up the idca, and the party consequer~tly 
mnrc!h~d Ijaek, rcacl~ir~g Kathm:\ntlQ on t l ~ c  10th April. Here t l~cy  madc fresh inquiries as to  
some morc pro~uising way of grttilrg to Ll~asa. At last they heart1 of two opportunities, the 
first I)y accompanyi~~g tllc camp of a tlcw agent (vakeel) that Jung Bahatlur was about to sent1 
to Ll~asa, nnd the sccontl by accompnnyi~~g a 13l1ot merchant. Jn  order to increase their 
cllanccs of sncccss, they dccid(!d tllilt otlc sl~ould go \\,it11 the Nepal agent, and the other \\-it11 the 
merc l~a~~t .  Thc vakeel at  first ngrectl to takc one of them wit11 him, but ultimatcly refuscd. 

Failing wit11 the vakccl, it  was impossible for the Pl~ndit ,  \rho was knon-n to the Kirong 
governor, to go with the Bhot mcrcl la~~t,  as he intended to takc tlle Kirong route ; he consr- 
t1ucutly dccided to try a more circuitous route, by Muktinith, hut in this 11c failed, owing, ar- 
cording to his olvn account, to  loss of health, and the unsafe statc of the rnatln, but, no d o ~ ~ l ) t ,  
in a grcat measure due to his O \ V ~ I  \ r . a ~ ~ t  of dctclmination. After a long jol~rncy t h r o l ~ ~ l ~  tl~r! 
1111pcr p u t s  of t l ~ c  Nepal territory, IIC rct~lrncd to British territory. l'hc accotu~t of his pl.1.- 
cecdings is rcftorrcd to scparatcly. The ot l~er  Pllrldit, at first, was not n n ~ c l ~  more sueccss1.11l 
with the rncrel~:rnt than hi? Irrotllcr had ~ C C I I  with the valtccl. l'he mcrcl~ant, Dawa Nang:~l, 
promiscvl to take tile Puntlit to Ll~asa, and on tllc strength of that proccctlcrl to borrow motley 
from 11in1. T l ~ e  n~erchallt, I~owcrcr, put off' starting fron~ (lily to thy, a i ~ d  el-cntually the Pundit 
hat1 to start with one of the mcrcl~ant's scrvantr, thc nlc.rc11ant I~irnsrlf promising to follow in :r 
few days. T l ~ e  Pundit assumed tlrc drcss of a Lad6lii, and, to complete his di~guisr ,  addrtl :I 

pig-tail to l ~ i s  head. This change \vaa madc, hecause he was afraid that the Kirong oKcials, wllo 
stopped him the first time, might rccognise him again. 

Stnrting on the 3rd June with one senrant aud Dnwa Nmlgal's mnn, hc rearhed S l ~ i ~ b r h  
on the 20th of June, having becn del~ryetl sin days by a bild attack of frvcr. At S l~ahrQ lie \vaJ 
kindly rccci\,cd by Dan-a Kangal's family, but [lama Nangd l~imself ncrrr  nlntle his appearanrr, 
and it hecamc cvident that he did not intend to kccp his promise. 111 his pcrl.lcsity the Puntlit 
appcalcd to Dawa Nangnl's uncle, and told him holv he l~ad  becn treated. T l ~ c  uncle, a man of 
some authority, said he sympathixrtl with him, and garc him a pars to Kironp, m ~ d  a lettcr to  
Dava Nangnl's hrothcr, who had just returned to Kirong from L11a.a. 111 tllc letter he met)- 
tioned that the Pundit's claim agninst Dnwn Nangal \vm just, and, in consequence, requested h i n ~  
to arrange for thc Pundit's journey to Ll~as;r, and, if necessary, to staud scck~rity for him. 

Starting on the Gth July with one of thc uncle's servants, tllc Pundit managed to mnkt. 
his may into Kirong. Hcre he fo1111c1 Dawn. Nangal's brotllcr, I)y narnc C l ~ l i ~ ~ g  ('116. Ch611g 
Chli, on hearing the state of thc caw, promised to msist tllc Pundit nu to Lhnsa, Irnt refuscd trr 
pay his Irrotl~cr'~ tlcht. Chling Clui ~)rovcd himsclf a hcttcr man t l ~ a n  his I)rotl~cr, for, tlrouglt 
pcrn~ission to travel by the tlircct route a.ns refused, he ultimatcly succccdcd in gctting tllc: 
Puntlit pcriuission to trawl onn-nrds ; by t l~ i s  mcrnls IIC rc~ac.l~ctl Tndli~n monastrry, a well-known 
halting place on t l ~ c  grcat road bctaccn I,l~asa and Gartokh. Stnrting on t l ~ c  13th August from 
Kirong, 11e rcachcd Lne on t l ~ c  23rtl. From Katl~mandQ up to t l~ i s  point vrgetation and junglt* 
hnd bcen abundnl~t, but, hc~ond,  the mounta i~~s  ac1.c t l ~ r o l ~ g h o ~ ~ t  bare, nnd all but barrcn. 

On t l ~ c  21th A I I ~ I I S ~  t l ~ c  Pl~ndit  joincd a large trading party, trnvclling rid Tad6m to 
Mnnsnro\~nr, and xrrw allo\vctl to accompany tllcm. On the 30th Ile rcnchcd Tnlla Labrong, nn~l  
there first caugl~t sight of tile grcnt rivcr* that flows towards Lllasn. Hi8 first ncq~~:~intance wit11 
this rivcr wnq cnlculated to inspire him wit11 rcspcrt for it, as tllrcr nlcn ncrc drow~~crl in front 0 1 '  

him, I)y the s\vnmping of a fcrly boat. Alnrmcd by this occurrcrlce, thc party n~nrrl~ctl  n sl~ol-t 
distance farther up the river to R hcttcr fcrry, by \rhich tllcy crossed in sakty to the l ' u t l l i ~ ~ ~  
monastery on the 6th of Scptcmher. At Tadlim the Puntlit fbigncd sickr~csn, as a reason I;II. 
not goiug on to Mnnsorosar, ant1 IIC was accordingly left hehind. Contitlui~~g to feign illnesn, I ; , ,  



a t  last found an admirable opportunity of going to  Lllnsa, viz., by accompanying a Ladik mer- 
c l ~ n n t  in  the employ of the Knshmir Maharaja, who was that year going to Lhasa, and was to 
pass throngh Tnd6m. On the 2nd of October the merchant's head man, Chiring Nirpal, urived, 
and on  hearing the Pundit's story, at  once consented to take him on to Lhnsa. Starting on the neat 
morlling with the Ladaki camp, he marched castwwds along the great road, reaching the tom 
of Sarkajong on  the 8 th  October. So far everything had gone smootl~ly, but here the inquiries 
made by the authorities rathcr alnrmed the Pundit, and as his funds, owing to the p e a t  dcla!rs, 
had begun to run short, tllc two combined made him v c ~ y  uneasy. However, he manfully re- 
solved to  continue Iris Solu-ney. B e  bccnmc a great favorite with Clliring Nirpal and the wholt 
of the Ladiki  camp. On the 19th October they reached Ralang. From Tatllim to this point no 
cultivation was secn, hu t  Iicre therc was a little, and a few willow trees, and onmuds to Lhask 
cultivation was met with nearly every day. 

O n  the 22ud October the party reached the t o m  of Janglnche, with a fort nnd fine 
monastery on the Nbrichri*, the grcat rivcr first met with ucar Talla Labrong. From this point 
1jeo1)le nnd goods are frequently transported by boats to ShigCtze, 5 days march (85 nliles) 
lower do\vn the river. Most of the l'uudit's compauions I V C I ~ ~  by boat, but 11c I~aving to 
suney ,  count paces, kc., ven t  by land. On the 29th October they reached Digarcha, or 
Shightzc, a large town on thc l'c~~:~nangcllri rivcr near its junction wit11 the great Xirichti 
rivcr. At Slrigitze, Chirung Nirp:~l had to wait for his master, tllc Iicad rucrchant, callcd Lop- 
chak. T l ~ c  l'nndit consequently remaincd in that town till tlle 22ntl of l)cccmber. The Lop- 
chak, w l ~ o  ar~.ivcrl on tlle 16th November, saw no  objection to the Pundit continuing with the 
party, anrl, morcorcr, promised to assist l~ i ln  at Ll~asa.  W'hilst at  Shigitze the Pundit aud his 
companiol~s rcmained in a large sort of caravanserai called Kunlchang. 'I'he only incident (loring 
their long stay therc was a visit that he and the Ladhkis paid to t l ~ c  p a t  Tashilumbo monas- 
tery. Thin monastery lics about half a mile south-west of the city, and is the same as tllat visited, 
aud fully described by Turner. The Pundit would rather not have paid the Lama a visit, bnt IIC 
thougl~t  it imprurlent to rcfuse, and therefore joined the Ladhkis, w11o were going to pay their 
rcspects to him. The Pundit confesses that, t l ~ o u g l ~  personally a follower of Brahma, the pro- 
posed visit rather frightened him, as, according to the religion of his ancestors, w l ~ ~  were 
Budhists, the Lama ought to know the secrets of all hcarts. kIomcvcr, putting a bold face on 
the matter, 11c went, and was much rclieved to  find that the Lama, a boy of 11, only naked 
11in1 t l~rce  sin~plc questions, ant1 ~va.q, accortling to the Pundit, nothing more thau an ordiunry 
cl~ilrl, and did not cvince any cxtra intclligcnce. At  Sl~igi tze the Pundit took to tcachiug 
Nepalcse shopkeepers the E-Iiudce mcthocl of calculation, aud thereby earned a few rupees. 

The grcat road, \~llic.l~ had hitllcrto becn more or less close to the p e n t  Xirich6 rircr, 
from Shigitzc goes colisiderably south of that river. On the 26th DcrcmI)er t l~cy reached the 
llrrge tol\.u of Gyanpe ,  on the Pcllil~~augcl~ri rivcr, ~ v h i c l ~  was t l ~ c ~ ~  frozcn hard cr~ougl~ to hu 
nlcn. Crossing the lofty liharola m o ~ ~ ~ l t n i r ~ s ,  tl1ey arrivctl on tllc 31st Dcccnlbcr at  Nang-gallcllc 
jong, a village 011 the Yamtlokcl~o Ii~ltr, wit11 the usual fort "11 a small Ilill. For two d;l).s tllc 
l ' u~~t l i t  C O ~ L S ~ C ~  along tlle ( ; rat  Y;untlol;cl~o lakct. On the second day IIC nearly fell u prey to a 

I J ~ I I ~  of rohhers, bnt, being ou l~or~cl)aclc$, Irc managed to escape, alld on tllc 2nd Jauuary rc:lcllrd 
I)cmilan,o, a village at t l ~ c  northcrn angle of t l ~ e  lakc. From DcnlBlang the lakc was sccll to 
rtrctch some 20 miles to thc south-cast. Tbc l'untlit cstimated the cirrtlmfcrence of tlle lal;cto 
Ile 4.5 milca, hut, as far hc saw, it was only 2 to 3 miles in  width. 1Ie was informcd that the 
lr~ke encircletl a large island, wl1ic11 rises into lorn ronndcd hills 2 or 3,000 fcet ahovc the 
t'irce of the Inke. Thcsc hills werc covered vitll grass up to thc top. ltctween the hills and the 
margin of the lake several villngcs ant1 a whitc monastery wcrc visible on the island. The 
\ illngcrs kccp 11p thcir cornml~nicntion with the mainland by means of bonts. The Plu~dit 
toltl that the lakc llad no ol~tlct ,  but a3 he says its watcr was pcrfcctly frcnh, that is a 

~llistake ; if SO, thc Pundit thiuks the outlct may bc on the en.qtcrn side, whcrc thc mollntnins 

The Brnhmapntn river. 
t The mmrein of Ihe lake nu frozen. 
1 With mlcmnrp to this. !he Pundit on b i n g  qusstio~ed mid that the paces of this portion, and of one or LRo Olbsr 

prta, n m  muntrd an hl. rrlllrll jonmq. 



~ p ~ e a r e d  to be not quite high as those ou the other sides. The evidence as to the lake en- 
circling a very large islalld is unanimous. Almost all former maps, ahether derived from tl11: 
Chinese maps made by the Lamas, or from nativc information collected in Ilind~tstan, ngrrfi: i : !  

the island a very large area, as compnretl with the Iakt: in which it stands. l'his is howt?vrr 
avery cnrious topographical feature, and ns no similar case is known to exist else\rshere, it might 
perhaps be rash to take it for ~ r a n t e d ,  1111til some reliable pcrson has actually made the circuit of 
the lake. Meantirnr the pllndit's snrvcy goes a consitlcrnhle way to confirm the received thcov .  
The lake, from the Pantlit's ohservationg, appcnrs to be about 13,500 fcet above the sea ;  i t  
contains quantities of fish. The r a t e r  \\,as very clear, and said to be very deep. 

The island in the centre must rise to 16,000 feet above tlte sea, an altitude at  which 
coarse grass is found in most parts of Tibet. 

k o m  the basin of the Yamdokrho lake the party crossed over the Kharnbala mountains 
by a high pass, reaching the great N6richli (the I3rahnrapntr;l) at Kl~arnbabnrclle; from thence 
they descended the river in boats to Chusul village. Ncar Cl~usol they again lrft the ~ c n t  
river, and ascentling its tributary, the Kichu Sat~gpo or L h a a  river, ill a uortll-ca>tcrly directlun 
reached Lhasa on the 10th of January 1866. 

Thc P~untlit took up his abode in a sort of caravanserai with a vcry long name, belonging 
~ - 

to the Tashil~unbo n lo~la~tery  ; he hired two rooms that he thought well suited for taking observn- 
tions to stars, kc., without being noticed. Hcre he remai~lc(l till the 21st of April 1866. On one 
occasion he paid a visit to tltc Goldan monastery, two marcl~os up the grcat road to Cl~ina, which 
ruus from Lhasa in a north-easterly direction. IIc also attempted to go down the Uralrmapntra, 
but was told that it TvaJ impossible ~vit l~out  a wcll-armed party of a doze11 at least. His fuuds 
being low, he was obliged to give up tbe idea, and indeed, judging from all accou~~ts,  doubtcd if 
he could have done it with t'ur~rls. 'C11e Puudit's a c c o n ~ ~ t  of t l ~ c  city of 1~lla.a agrccs, in the 
main, with what has bcen written in Messrs. Huc and Gabet's book as to that cxtraordi~lary 
capital, which the P u n d ~ t  found to bc about 11,4,)3 feet abovl: the sea. H,: p.rrticnlarly dwells 
upon the grcat  lumber, sizc and maguificence of the various monasteries, and the vast uu~nbcr 
of mouks, &c., serviug iu them. 

He had an interview with the Grand Lama, whom he dcrcribes as a fair and Ilandsome boy 
of 13 years of age. The Latna was sc:rtcd on a throne six fcet high, and on a lower throne to  
his right was seated his chief mini-tcr, the Gyalb.)* or Potolnh raja, a* hc i~ called by the 
New& people. The Gyalbo is evidently tllc actu:rl ruler of Lhasa, under the Cl~iucae arnbin or 
resident, the Grand Lama bcing a puppet 111 the hauds of the Gyalbos. 

I t  is curious that the few tirnes these Grcat Lnrnas have heel  sc-n by rc1i:lhle people, 
thev have been always found to be small boys, or tbir, effcmiuate-looki~~g young tnrn. Moor- 
croft remarks ou the emasculated appearartce givcn to them ill all ne picturcs ol' thcm that 11e 
saw during his jol1rncy to Gartokh, and the same may be remarked as to the pictures of L a m u  
in the mor~asteries of Ladak. RI. 1Iuc saysthat  the Delai Lams at LIl:rsa, tllu-ing thcir vivit in 
1846, was nine years of age, and had bcen Grand Lama for only six ycars, so that 11e must l~ave 
transmigrated once, at  any mte, bettvcen that time and t l ~ c  Pundit's visit in 1866, possibly 
oftener, a s  M. Ilrlc says that, dllring the time onc Nonlekhan or Gyalbo was in office, " threc suc- 
cessivc Delai Lamas ]lad died very soon after reaching the age of ma,jority." Turncr follnd the Grand 
Tashiltlmbo Lama qlIitc a clliltl in 1783. From the ~tbove it ~vould appear thnt the ooor L a m a  
are made to go throllgll tllcir transmlgmtionq vcry rapidly, the interval3 bcing probably in in- 
verse proportion to tllc anlo,lllt of trouhlc they give to thc (iyalbo. If the Pundit iu right in 
saying th:rt thc Laruns arc o l l l  allowed to tr;rn.mig~.ntr t l~ir trcn tinics, nntl the prr.rnt I)elai 
Lama ia in his thirteenth body, some c h a ~ ~ g e s  may bc espccte(l l~cfurc vcry long in the Lhn.pa 
aovernlnc~~t. The I'undit a very c~lrious accouut of thc festival observed nt Lh:~sa on and 
aher thcir new year's day. 

Having hecn so long away, the Pundit's fnnds had arrivrd at a vcry low ebb, and he 



was obliged to make Iris livelil~ood by teaching Nepnlrsr merchants t l ~ e  I i i ~ ~ J c c  method ,,f 

accounts. By this means 11e got a little morc money, but thc mcrc:hants, not being quite 
liheral as those of Sl~igBtxe, chicfly remunerated him by small prrscnts of butter and food, 
which he managed to snbsist. llnring his stay in Ll~asn  thc I'nndit srems to h : ~ c  been unmo. 
lestcd, and his account of himself was only once called in question. 011 that occnsio~~ two 
ItIahomedans of Knslrmiri descent managctl to penetrate his disguise, :md n~atle him confess his 
necrct. l I o ~ e v e r  thcy kcpt i t  faitl~fully, and assisted the poor Pundit with a small loan, on tllc 
security of his watch. 011 nnotl~cr occasioi~ the Pundit \ms surprisctl to scr the ILirong govcrlltlr 
in thc  streets of Lhasn. This \\,as the samr official that had made SO mucll difficulty nl~ont l e t t i ~ l ~  
him pass Kirong; and as the Pundit had ( t l ~ r o ~ ~ g l ~  Cl~ling C1.d) agreed to forfeit his life if, after 
  as sing Kirong, he wcnt to Ihasa ,  his alarm may easily bc imagined. Just about the same ti~nc 
thc Pundit saw t l ~ c  summary way in which trcachcry was dealt wit11 ill Lhasa : A Cl~inamon, 
who l~a t l  raised a quarrel between two monasteries, was tnlicn out nr~d hchcaded without tl~c 
slightest compunction. All these things combined alarmed the Pundit so much that he cl~angctl 
his residence, and from that  time seldon~ appe:rrctl in public. 

Early in April the Pundit heard that his L:1d6ki fricudl wcrr nhout to r c t n r ~ ~  to I.irlak 
wit11 thc tea, kc., that thcy had pnrcl~asrd. H e  forthnith waited on t11c Lopchak, nnd maa, 
~ n u c h  to  his deligl~t, not only allo\ved to r c t ~ ~ r n  n i th  him, but was told that 11e would be well 
cnred for, nnd 11i.s e.ipcnses paid en route, and that t l ~ c y  11cet1 not be rcpaitl till hc rcachcd Man- 
aarowar. The Pund~t ,  in fact, was a f'avorite with all who came in contact with Ihn.  

On t l ~ r  21st April 11e left L l~asa  with thc 1,adiki party, nud marching back by the great 
road as before, reached Tadlim monastery on thc 1st of June. 

From Tadlim he followed the great road to  i\fansnrowar, passing over a very elevated, 
tract of coontry from 1 E to 16,000 feet al~ove the sea, inhabited solely by nomadic people, vl~o 
possess large flocks and hcrds of sl~cep, goats and yaks. O n  the rocd his servant fcll ill, but 
11is Ladiki companions assisted him in his work, and he was able to carry i t  on. Crossi~~g tbc 
Mariam-La mountains, the waternl~rd hetwec~i the Brallmaputra and the S~rtle;, l,e renchcd Dnr- 
cl~nn, hetwccn the b1annarowar antl the Rakas TBI, on the 17th of Junc. Here he mct a tracler 
from British trrritory who knew him, antl at  once enablcd him to pay all his deht?l, escept the 
loan on his watch, which was in thr  I~ands of onc of thc Ladikis. EIe asltcd 11is fn'ently to 
lenve the watch s t  Gartokh till 11e rcdccn~cd it. 

At Dnrchan thc Pundit and his Lndiki companions pnrtcd wit11 mutual regret, t l ~ r  Ifi- 
dhkis going north towards Gnrtohh, nntl the Pundit marclring towards the nearest pass to tllc 
British territory, accon~pniried I)y t ~ o  sons of the man who had paid his dehts. 

T l ~ e  Pnndit's servant, a fuithful man from ZL-!i:ir in I,ndik, \\rl~o 11ad stnrk to him 
t l~roughoi~t  t l ~ c  j o ~ ~ r n c y ,  b c i ~ ~ g  ill, rrmaincd I~cl~ind.  IIc nnsa-crctl as a sort of sccnrity for tile 
I'undit, n-ho promised to scutl for Ili~n, ant1 nt the same time to pay all thc moncy t11:rt hat1 brcn 
atlvanccd. Leaving 1)urrhan on t l ~ c  2(ltl1 Ju~lc ,  tllc Puntlit rcacllcd 'rllijullg on the !23rtl, plltl 

here Ire wns muell astonisl~ctl to tint1 cvcn t l ~ c  low I~ills covcrctl ai t l l  nnow in a w:ty I I C  
Ilevrr scrn hcforc. Thc fact beirlg that IIC was approacl~ing t l ~ c  onter Itimalaynn rl~:iill, nlld 
the gronntl Ire was on (thongh 101s-t,r t11a11 mucl~  of tllc conutqr had crosfictl earlier in 
reason) was closc enough to the outcr range to gct thc full 1)cnefit of tlre moisture tiom tile 
liindustan eidc. The snow rentlcrcd t l ~ c  route he meant to take imprncticable, and 11e llad to 
lrluke a great detour. ,\l'ter an atlvcntr~re with the Bl~otiym, from wl~om he escapcd wit11 
cult?, he finally crosned the IIimalaym~ range on t l ~ c  2Gth Junc, and t l~ence tlcsccntled illto 
Uritish territory artrr an a1)rcnrc of 18 montl~s. As soon aftrr his arrivi~l ns ] )U~R~I)~I ' ,  the 
Pundit ~ e n t  back two mrn to Darcl~nn, with moncy to pay his dcl)ts, and directions to bring back 
his servnnt. This K R ~  donc, and the servant arrivcd all safe, and in goor1 I~calth. 

Thr Pundit met his l,rotl~er, wl~o  failing to make his way to Lhnsa, hnd rrtnrnrtl IIY n Ionrr 
road tllrough the Nepalese territory. This brother hat1 been told to penetrate into Tibet, nnt'l 
if possible, to nwiat the Pundit. The rnow hnd however prcvrntecl him from starting. Ire 

nun, at the Pundit's request, sent to Gartokh to redeem the watch, and to carry on a r o ~ k - ~ u * ~ ~ ?  



to that ~ l a c c .  The Pul~dit  l~allrletl over l~in sestal~t ,  and told him to connect his route with the p o i ~ l t  
rhcre t l ~ e  Bl~otiym had ~ n a d e  Pundit leave of. The brother succeeded in rcaching Gmtokh, 

the ~v:rtel~, and after maltillg a rorlte-survey from the nri t is l~ territories to Gartokll al,d 
IIC rcjoinod the Pundit, and tllcv both rrnchcd tllc IIead-Quarters of the Surscy on tila 

27tll of OctOllCr 186(i. 

I ) u r i ~ ~ g  t l ~ c  rcgl~lar purvey of La(16k, Captain Montgomcric l~nd ~ ~ o t i c e d  thnt the Til ,eta~~s 
nlwavs made ure of tlrr rosilry alltl pmyrr-tvhc~l", Ilr co l~requc~~t ly  rcconln~e~lded tile Pnndit 
to carry 110th with him, partly I~crause the char:~etcr of a l h ~ d l ~ i s t  \vns the most appropriate 
to assume ill Til~ct, bnt, still I I I I I ~ ~ ,  I~ccanse it was tl~ougllt that these ritualistic ins t r~~mcnts  

(wit11 a little adaptation) form vcry useful adjuncts in carrying on the route-survey. 

I t  was ncccssnry that thc Puntlit s11011ld 11c nl~lc to t i~kc  his compass bearings unohscrved, 
sll(l also that, when counting his paccs, he should not he intrrrul~trd 11p I~aring to answer qrlcSci- 
tions. The Pundit fo1111d the bcst w:~y of eflecting thosc objects was to marc11 separate wit11 Ilia 
servant citl~cr bcl~ind or in front of the rest of the ramp. I t  was of course not :rlways possiI)Ie 
to effcct thin, nor could strangers be altogcthcr avoided. 1Yhe11evrr pcol~lt: did come u11 to tl~c: 
Pundit, the sight of his prayrr-whccl w u  gcner:rlly nufficicnt to prcvcnt them from nddressi~,g 
him. When 11c saw ally OIIC npl)roachi~~g, 11c at once bcgan to whirl his praycr-wheel round, atrrl 
a3 nll good I3nrlhists wl~ilst doing that arc supposed to be absorbcd in religious contemplatio~~, 
IIC was very seldom iutcrrnptctl. 

The prayer-wl~cel ronsists of a hollo~r. rylindrical roppcr box, which revolves round a 

apindlc, one end of which ftlrms t l ~ c  handle. '1 11e cylinder is t ~ u n e d  by means of a piece of copprr 
attached by a s t r i ~ ~ g .  A slight twist of the l ~ a r ~ d  makes t l ~ c  cylinder revolve, and each rcvolu- 
tion rcprescnts one rcpetitioi~ of the prayrr, which is written on a scroll kept inside the cylindert. 
Thc prayer-whcclu are of all sizes, from that of a large hmrcl do\vn\rards ; I I I I ~  those carricd 
in the hand arc generally four or six incl~es in height by about t l~rcc  inches in diamctcr, with a 
handle projecting tibout four inches I~clow t l ~ c  bottom of the cylindcr. The OIIC used by the 
Pundit mas an ordinary hand one, but instead of carr$ng a papcr scroll mith thc u.;ual Budhist 
prayer "Om mani pndmi horn," the cylindcr had inside it long slips of paper, for the purpose of 
recording thc bearings and  umber of paces, &c. The top of thc cylinder was made looso 
enougl~ to allow the papcr to  bc taken out when required. 

The rosary, which ought to have 108 bcads, was made of 100 b c a d ~ ,  evcry tenth bend 
being much largcr than the others. The small beads were made of n red cornposition to 
imitate coral, the large oncq of the dark corrugated serrl of thr  utlrAs. The rosary wns carried 
in the left slecve ; at every I~undrctlth pnrr a I~rad wm droppcd, and each larpc brad dropprd, 
conseql~entlp, represented 1,000 pacrq. W ~ t h  his prayer-wheclf ant1 ros:~ry thc Pundit al~vay* 
mauagcd in one mny or another to talic his bearings and to count his pnrrs. 

The latitude observations mere a greater difficulty than the route-snrrey. The Pundit re-' 
quircd to obscrve unsecn by ally one except his scrvant; I~on-cver, mith his nssistancc, and by means 
of various pretences, tile Pmntlit did manage to observe at tl~irt!.-o~~c different plitccs. IIis ob- 
aewations for latitude were all taken wit11 a large sextant, by Elliot, of 6 - i t~c l~  ratliun, reading to  
ten sccontls. Thc P~indit  wag supplied with a dark g l u s  artificial I~oriaon, but Captain Mont- 
gornerie finding thnt it was far from natisfactory, ordcrctl the Pundit not to use it, unless he found 
it impossible to use q~~ickailvcr. A shallow wooden trougl~ with a spout was mndc for the quick- 
silver, but as anytl~ing in tllc shnpc of n glass cover couldnot be carried, the Pundit wm directed 
to protect his quicksilver from thc wind as he best coi~ld, by sinki~lg it in the ground, &c. The 
pundit h ~ 1  investcd in a wooden bowl+, srirh a3 is carricd at thc waist h!. all Hl~ntiyas. 'I'his howl 

Thr mnni-chl~akar, or prnpcr-al~rrl. 
t Thin pragrr ia wmrtirucn mgrnrrd on tlln crtrrior or t h n  nlirrl. 
1 Tlir I'ltnrl~~ bltnd this Irrnycr.\rIacrl [KC c d  1111 cxnn~i~ ln l ion  h j  Cunlom House or otlrrromcinla. In ordrr to tnho 

lull n d v o ~ ~ l n q e  or t h i n  i~nnturtit?, rovrrul copper prn~sr-rvbe,.ls l ~ n r e  bucn mndc I I ~  ill tllc 0. T. Y. workallop, Gltrd lor 
(Vlopnra-a, br .  ; lllralr will he drecril>rd Ilorenlter. 

5 'Phn 'I'ilwlnn. nrn rerg rtlriot~s hs to Lhrso drinkinq howls or cllpr, Ilwy nrc mndc hv Ilollorinp out. pieco of hard 
wnr'd, llicrso mndo Imjll knots  of trcrl ,  h i t l p  morn ralrcri~llr rnlt~rtl .  A good b o ~ l  is oltrn'hound wit11 silvor. The wood 
from which thnp srr made does not grow in Tibet, ond (lie C ; ~ O  consoqernl l~  rcll for largo smounll. 



is used by the Bl~otiyas for driuking purposes; in  it they put their water, tea, broth, and spiritu, 
and in i t  they make their stirabout wit11 dry flour and water, when tllcy see no chance of gcttirlR 
anything bctter. T l ~ c  Pundit, in addition, found this bowl answer capitally for his quicksilver, 
i t s  deep sides prcvented the wind from acting reiulily on the surface. Quicksilver is a diffirolt 
thing to carry, but tlic Pundit maiiagctl to carry his safely newly all the way to I~hasu, by putting 
some illto a cocoannt, and by carrying a reserve in  cowrie 8hclls closet1 wit11 wax. At Pi&tc. 
jong howcver the whole of his quicltsilver cscapcd by some accident; fortunately he mas uot far 
from Lhasa, where he was able to purcl~ase more. T l ~ e  whole of his altitudes were talien 
the quicksilver. 

Reading the scxtant at  night mithont exciting remark was by no mcans easy. At first 
a common bull's-eye lantern answercd capitally, hut it wns seen and admired by aomc of the 
curions offici:ils at  the Tadbm monastery, and the Pnndit, who said he had brougl~t it for salr, 
was forced to part with it, in order to avoid suspicion. From Tad6m onwards a corrlnlon oil wick 
was the only thing to be got. The wind often prevented the use of it, and, a.s it ~v\.nq tlithcult 
to  hidc, the Pundit was at some of the smallcr places obligcd to take his night observation, autl 
then put his instrument carefully by, and not read it till thc next nlorrling; but at  most places, 
including all the morc important oncs, he was able to  read his instrument imil~ediatcly aftcr 
taking liis observations. 

Thc results of the expedition dclivercd at  the IIcad-Quarters consists of- 

1st.-ti great number of meridian altitndrs of the sun and stars, taken for latitude at 
thirty-one different points, including a number of observations at  Lhasa, Tashilumbo, and other 
important places. 

2nd.-,in elaborate routc-survey, extending over 1,200 miles, defining thc road from 
KathmandQ to Tadlim, and the whole of the Great 'l'ibetan road from Lhasa to Gartolih, fixing 
generally the whole course of thc grcat Brahmaputra rivcr from its source near bIaiisornwar to 
the point whcre it is joined by the stream on which Lhasa stands. 

3rd.-Obscrvations of the temperature of tlre air and boiling water, by which the l~eiglrt 
of thirty-three points have been determined, also a still greater nuniber of obscrvations of 
temperature, tulien at  Shigitze, Lhasa, kc., giving some idea of the climate of those places. 

4th.-Notcs as to what was sccn, and as to  the information gathered during the expedi- 
tion. 

T l ~ e  latitr~tlc obaerrations wcre takcn with a large sextant of 6-inch radius, and have been 
reduced in the G. T. S. C o m p n t i ~ ~ g  Office. Thrre is no douht but that tlle Pundit is a most 
esccllcnt and trust\\.ortl~y observer. In order to see this, it  is only nccrssary to look ot tllc 
accon~panying list, ride Appcndis. At nny onr point thc rcsults dctlucc~l from a varicty of staw 
diffcr inter 8 C  so very little, that it is not too ~ n u c l ~  to say that thc mean must be t n ~ e  withi~l a 

limit of a miuute. 

The merits of the route-survey are morc diRcult to dccidc npon, but the means of 
testing the work are not wanting. The bearings from point to point wcrc observcd aitll 3 
compa.sa, and tlrc nllrnl~er of paces l~ctmcen were counted. Prom t l ~ c  bearings and n~~rnher of 
paccs therc mas no dithculty in compntiug the latitude and dcparturc in paccs, or the number or 
paces that  the route had advanced in latitude, and also in longitude. I n  order to detcrnrine 
value of the pacc, there W~LS first the latit~rdea derivcd from thc nstronomical ol~scrvation~ (1ctc.r- 
mincd during the route-survey, and .scco~~tl the l a t i t ~ ~ d c s  and longiturlcs of KathmantlQ, of t l ~ '  
Mansaronar lake, of places in Kumaon, and, lastly, the longitutlcs which T ~ ~ r t ~ c r  tlctcrlnined 1))' 
his route-survey runuing nearly due north from the Chumnliri peak. T ~ ~ r n c r ' s  rol~te formy a 

most important check upon t l ~ c  P~~ndi t ' s  work, ant1 prevents any accun~~rlation of crror \rllicll 
might occur in n route-survey carricd over suclr a grrat spacc as '3 tlagrccs of lo~~gitlltlc:. 
Ae far as the longitudes arc concerned, that of Katl~mandCL, wllicl~ l ~ a s  llithcrto bcen accqltcd n' 
approximately correct, was not fount1 to hc quite in accordance wit11 the data Fortl1colni11g I t  
woe conacquently necessary to re-dctcrminc the longitude. 



Co!oncl Cramfortl's t r i ~ ~ ~ n o m e t r i r a l  w v e p  and map undoubtedly still supply the most 
rrliaI>Ic d:lta available as to tllc position of Kathmandi, though his observations were made as 
far back as the !.car 1802. 

No mrmhrr of tllc G. T. Surrcy of India has hitherto hcen allowed to use a surveying 
1nqtn1n1~11t in Nepal, I)ut, by mcarls of s t a t i o ~ ~ s  in British territory, a nurnher of peak3 have 
I)rcn ac.c.~~rntcl! tlctcrmillc.d to tile north of tlic Arepal vnllcy. Several of these pcaks have for- 
tunately proved to b~ identical w ~ t h  thohe determined by Crawford. 

Cmrrford's J lount  Daibun, or L, corresponding with G. T. S. No. XXV 
Do. D do. do. ,, XXI 
Do. C do. do. ,, XX 
Do. B do. do. ,, XVIII .  

wow, on p:qe 264 of London edition of Vol. XI1 of the "Asiatic Rcsearches" Crawford's diatance 
of 3Ionnt Daib~m (or XXV G.  T. S.) from Kathrna~~dd is given as 35; geographical miles. 

no. of D (or X X I  do. ) do. do. 48 ,, I) 

Do. of C (or XX do. ) do. do. 59 ,, 11 

Do. of B (or X V I I I  do. ) do. do. 68 ,, II 

Tnlting t l ~ c  G. T. S. positions of the above points, we find that the distances given above 
intersect in p o i ~ ~ t s  varying in longitude from 85' 164' to 85' 19'' and varying in latitude from 
2;" 4,2' to '77' -13'. Accordiug to Cran-ford's map* the I)ail)r~n peak lies 25' E. of ~ lor th  from Kath. 
niandQ ; that bcaring with the tlistance give11 above, viz., 36; geographical miles, would put 
Kathmai~rlQ in latitndc 27' 4,3', longitude 85" 164'. Crawford's latitude of Kathlnanda by astro- 
nomical observatiouht is 27" 42'. IJrom the above i t  baa been concluded that Kathmaudi is in 
N. lat. 27"4,2i1, aud E. long. 85' 17' 45". 

I t  is greatly to  be regretted that the Messrs. Schlagintwcit did not finally determine the 
longitildc of Katlmnia~~dii in  1857, \-+hen they reccivcd pcrnmisaion to  use tllcir instrulncnts in the 
Nepal vallcy. The longitude mig l~ t  have been determined with indisp~~tnhle accuracy by the 
simple expcdicnt of ol~serving thc azimuth of onc or more of the G.  T. S. peaks uorth of Kath- 
rnandii. The Rlcnsrs. Schlagintmcit statc that they saw theye peaks, and rccogt~izcd them aa 
those fixcd by the G. T. Sul.rey; it is consequently all the more rl~fticult to imagine mhy this 
pea t  opportunity was lost. Thcir longitnde of KatlimandQ I V ~  determir~cd by a chro~lometer, . . 

bnt as thc time dcpcntln upon a singlc day's set of altitudes takcn too ncar to t l ~ c  meridian, it 
cannot bc acccptcd as conclnsirc, but, m far as thcir ~Lscrvations can be rclicd 011, tliey teud to 
coufirm the lougituclc$ adoptcd above, riz., 85" 17'45". 

T11c longit~ldes of the points in Kumaon have been drrived from the Stmchcy's map§, and 
arc known from the ac1,jaccnt G. T. S. pc:rl;s to be corrcct within a very sn~nll limit. T l ~ c  longi- 
tude of Gyangze-jong (or Jl~ansQ-,jong) has been taken from Twnc12s surrey of t l ~ e  road from 
Rhootnn to Tihct, made in 17R3. Turner's longitude of the Chumnlirri peak is 89' 18', the 
G .  T. S. longitllae being 89' 18' 43". This coincidence no donht is fortuitous, as thcrc is an 
error of 11' in thc longitude of the origin of his survey ; I~omcver it may h:~ve happened, Turner's 
longit~~des np to ChumnIriri secm to be correct, for Cnptain Godwin-Anstcn, whilst s ~ ~ r r e y i n g  in 
Dhootan, ascertained that the village of Pl~in ' ,  close to the ChumulAri, is very nearly in the longi- 
tude ascribcd to it hy Turner. Turncr morcover puts Tassisudon in longitude 89' 41f, and 
Captnin Auste11 in 89" 40'. 

I t  may conscqncntly be aasumcd that the longitude of Tmner's route nenr the Chumulriri 
peak in nearly correct. l'rom the nrigl~boarl~ood of tllc Cl~u~uul i r i  to JII~IIsQ-jong, T u r n e h  
roritc rnus nearly dlle an(1 tl~crcforc any error iu his estimate of distu~~ces would have a 

A M8. map in the G. T. Sl lrvg  ORirc. 
t Src p n ~ c  266 Vol. XI1 " ,isintic RPscnrehcn," London edition. 
f Ilw Schln~tntaeit's longitude of Ktathrnandb in termn ol llle (f. T. Survey is 06' 16' 34". 

5 Cuo~pilcd ill Lllc ::urvcyor Oenord's Offico, Cdcutts, April 1850. 



very small effcct on the longitude. This is fortunate, ns i t  is not known boa Turner measured 
his distances, though he specially states that he took bearings with a compnss. The distance 
between Chumulbi  aud Jhansir-jong is only about 80 miles, ant1 as the bearing is so northerly 
(vis., 20° E. of N.), i t  may be conclltded that any error in the distance has had but small effect 
on  the  longitude. The longitude of Gyangze has therefore been assumed from Turller to be 
89" 31'. T u n e r  observed the latitude at  Tasllilumbo (Shigitze), a11c1 made it 29" 4' 20", the 
Pundit makes it 29" 16' 33". Turncr's latitude of ChumulLri is 28" 5', the G. T. S. latitude is 
27" 50'. Turner very possibly was not accustomed to take latitudes, and as thc Surveyor 
(Lieutenant S. Davis) sent with him was not a l l o ~ c d  to  go beyond Tassisudon, i t  is not to be 
wondered that  tllcre are differences in his latitudes. The comparisoll of several latitudes no\, 
well-kuom, tend to sbow that the semi-diameter of the sun may havc been omitted by Turner, 
as l ~ i s  observations were to the suu only. 

The Pundit's observations at  Shigitze extend over many days, and include thirteen obsenr- 
tions to  the sun and a variety of sontllern stars, as well as to the pole star. The latitudes dcrivcd 
from t l~esc observations agree capitally inter se. The Pundit nras thorougllly practised in tile 
n~ctllod of taking latitudes, and as his dctermit~ations of many well-knonn pointu, such as Bareillv, 
Jloradnbad, kc., have provcd to bc corrcct with only a pair of observations, there can be 110 

tloubt ul~out accepting his lntitnde of Sl~igltzc, \\,here he took so many. The P u ~ ~ d i t  follomctl 
the sanlc ri\-er as T ~ ~ r n c r  for 50 miles bCta.cibn G!.nub.ze ilnd Sl~igitzc. T l ~ e y  agree ill ma kin^ 
the hearing hrtacen those plnccs 62' west of north. The bcnds of thc river as given hy them 
11grcc in a gt'11c1.:11 \v:~y, 1)11t the d i s t ~ l ~ ~ c c  hy Turner is 30 miles, and by the Pundit 46 miles. As 
the former O I I ~ J C : I ~ Y  to hnvc only estimated llis tlibtanccs by p c s s ,  while the latter paccd them 
carefully, t l ~ c  r c s ~ ~ l t  l ~ y  the Puudit has bccn nclol~tcd as the most correct. 

I n  a route-survey ~ v h r r c  bearings, distances ant1 Iatitudcs only arc avnilnhle, it is ohvious 
that  a route r u n ~ ~ i u g  meritliallally is the most easily chec!icd. Unfortunately in this route-survey 
the only part that runs vcry favor;~l)ly is that from Kiltllmanclh to  Tadlim, where there is a 
tliflkrence of latitude of 118' to a ditfcrence of longitude of only 75'. The length of the pace 
derived from the ditiercnce of latitnde is 2.6074 feet, or 31 inches. The remainder of the route 
from the Ma~~sarowar  to Gyangzc ruus so nearly east ant1 west that  the differences of latitudes 
hetaeen the various points are too small to give a reliable value for the pace, but, as far as they 
go, tllesc difl'c~~cnces indicate a longer pacc than that derived from Kathmandh to Tadlim. 
The direction of the route not being favoritble for determining the pace from the latitudes, re- 
course has hccn had to tlle kno\\lr tliticrcnces of longitude between Kumaon, Kathmandii, and 
Gyangze, derived ILS ahove. 'Ihc tlifl'i~rmcc of longitude between Kathmandii and Kumaon 
makes the Icngtl~ of the Pundit's 2.53 feet, or 30 i~lches. The difference between Kntl~lnandi 
and Gyangze makes the length of the Pundit's pace to he 2.75 feet, or 33 inches. 

The ror~ tc  bctwecr~ Knth~nnndQ and k'umnon taken hv tile Pundit is the worst part of 
the wllolt: of his route. I t  crosses the 1lin1alayn.s twice, also sevcrnl high p ~ ~ s e s ,  and the 
roatl on the Cis-{] imalayall sitlc is 11nrticr1ln1'ly r o ~ ~ g l ~  and rockv, \vitll great ascents ant1 d c s r c ~ ~ t ~ .  
I t  w:tu consrrl~~ently to be cspcctctl t l ~ a t  his pace \r.o~~ltl he sorncwhnt sllortcr thnn on the rollte 
I~ct\vern Tntlrinl nntl (;yangiac, which nuns tlrc a-holc distance by tllc ensicst slopes popsil)le, 
without crossing a single nterp pas:. 'rhc Pundit's pace, as dcrivcCl from his olvn cliffercnre of 
1:~titntlc I)ct\rt:cl~ Kathn~antlii and T:rd6rn, is 2.61 fect, or 31 inches. I f  this pace were adopted 
bctwccr~ Katllmnntli ant1 Knrnaon, the (1ifft:rence of longitude between the two woultl IIC on\!' 
13'  Inrger than the assr~mc*tl difference, or in 320' (So 20') only a discrepancy at  the rntc of 4 
11cr cent. If this wmc pace wcre used bet\veen Tad6m and Gyangze the difference of longitu(le 
\r.oulcl he 17' less than the assumed differcncc, viz., 328' (5" 28'), or a discrepancy at the rate of 
o t~ lp  5 per ccnt. 

two lenflhs of tho pace, dcrired from the tlifference of longitude, ngrcr i~~g FO rloael!' 
with that derived l i o ~ n  tile Pundit's differcncc of latitude b e t w c c ~ ~  Ncp:il I I I I ~  T:~dGln, tll(. On': 
]wing slightly shorter in the rougl~eut ground, and the other slightly 1o11gcr ill the ensicst 
 WOW-^, it  seems reasonable to cor~clutle that the lengths of pace derived from the longitll(lcs are 
qllite in accordance with d l  that is known of the routc. T l ~ c  Pui~dit  was l~ractisctl to walk 



2,000 paces in a mile, or say a pacc of 314 inches, and he has certainly adhered very closely to it. 
From Gyangrc to Lhasa tllc road is very similar to that bctween Tadrim and Gyangee, and the 
eamc value of pace, viz., 2.74" hcen used. T l~ is  givcs a difl'ercncc of longitude of 1'28' 7''. 
The Puntlit's latitude of L h u a  is derived from twenty st.l,arate ol~scr~ations to the sun ant1 

I t  is  roba ably vitllin half a miuutc of the correct value. From tlre above it is concluded 
tllat Lhasa is in north latitude 29" 39' 17") and east longitude 90' 60' $3". 

lletwcc~i the hIan~arowar lake and Lhasa t l ~ e  P ~ ~ n d i t  travelled hy the great road called 
the Jong-lamt (or Wl~or-lam), by mrans of whicl~ the C'l~lnesc ofieinls kecp up their communi- 
,-atious fbr 800 miles along thc top of the IIimalayan range from Lhasa, north of Assam, to 
Gartokh, north-cast of Simla. A scparate mcmorand~~m is given hereafter as to the stages, &c., 
on this rxtraordinary road. Starting from Gartokl~ on tllc Indus, at 15,.500 fcet al~ove the sea, 
tile rond crosses thc Kailas rangc by a very lligl~ pass, descends to ahout 13,000 fcet in Nari 
Rl~orsnm, the upper basin of the Sutlcj, and theu coasting along the llakaq TBI, the >lansarowar, 

- - 

aud another long lalie, rises gradually to the Maril~aul-la Ilasn, t l ~ c  watershod I~ct\vccn the S~it lcj  
and Brahrnaputra, 19,500 feet above the sea. From t l ~ c  AInril~am-l:~ t l ~ c  roatl tl?srends grn(111- 
nlly, following close to  the nort l~ of t11c main source of the Dral~maputrs, and within sight of tilt: 
gigantic glaciers, whicl~ give rise to that great river. At about 50 milcs from its source tIla 
road is for the first time actually on t l ~ c  rivcr, I I I I ~  from t l ~ a t  point to Tadrim it atll~eres vcry 
closely to t l ~ c  left bank. Just hcfore rcacl~ing Tirdrin~ the rond crosscs a ~ r c a t  tril)utary, littlc 
infcrior to t l ~ e  main river itsclf. The Tadrim motlastcry is  bout 14,200 feet above t l ~ e  sea. 

From Tadrim, the rond follows down the 13ral1n1apntra, sometimes close to it, sometimc~ 
several miles from it, l ~ n t  nt 00 milcs cast of '1':1tl1im the rond lcaves the rive;, and crossing sonu: 
l~igl~cr pound, descer~ds into the valley of the Italia Snngpo river, whit-11 is a great tributary of 
the Urul~maputra; leaving the Rakas valley, the road rrosses over the mountains, and again 
reacl~es the Brallmnpntra at about 180 miles below Tadrim. About 10 miles lower the road 
changes from the left bauk to the right bank, travellers having to cross the great river by ferry- 
boats uear the town of Janglacl~e. Below Janglache, the road follows the river closely to a 
little below its junction with the Raka Sangpo. From that point the road runs some 1 0  miles 
sooth of the riscr, crossing the mountains to the large town of Shigltze, 11,800 fcet above the sea. 
From Sl~igltze thc road runs considerably south of the rivL,r, it ascends the Penanangchri river, 
and crossing thc Kl~arola pass, 17,000 fcet above the sea, descends into the basin of the Yam- 
dokcho lake. For two long stagcs t l ~ c  road runs along this great lake, a l ~ i c h  is 13,700 feet 
above the sea, then rising sllnrply, crosses the lofty Kl~aml~a-la pass, and descends to the Brall- 
maputra again, no~v only 11,4.00 fcct above the ska. l.'ollo\\-iIIg thc great river for one s t y e  
more, the road (which has hitherto been running liom west to east) l~cre  lcnvcs the Brahma- 
putra, and ascends its tributal?., the Kiclhi Sangpo, in a ~~orth-easterly rlircction for three stages 
more to Lllar;a, which is 11,700 feet above the sca. l l l e  tot111 distauce is about 800 miles from 
Gartokh to Ll~asa. 

This long line of roatl is generally well-dcfincd, thor~gh it is not a mndc rond, in the 
Enroprnn scnse of the word. The natural slopes ovcr wl~ic l~  the road is carricd are I~owever 
wonderfi~lly easy. The I b e t a n s  have, as a rnle, siml~ly had to rlear away the loose stones, and 
only in three or four places, for few miles, 11aa a ~ ~ ~ t l ~ i l l p .  in the way of making a road Lccn 
necessary. 

I n  many parts there apprnra to have been considcrable danger of losing the road in tho 
oprn stretches of the tal)lc-land, t l ~ c  whole s ~ ~ r f a c c  looking vcry n~uc-h likr a runt1 ; hut t1119 
drngcr is guarded against the frcqucnt erection of piles of stones, surnlountcd nit11 flngs on 
utickq, Rtc. Thcsc piles, ralletl laprhil by the l'ihctnns, wrre found exceediugly l~nndy for the 
gurvcy; the qnick e j e  o l  the Pundit gcncrally caught the forward pile, and even if he clid not, 

Iltr dircrlion o l  hlc  mnd between Pinl~tqjnn~ and I~llnen ir rnthrr more lavornl~le lor mnking use of the 
Plmtli''~ Inlitudcp. IT t ~ s r r l  thrT a o l l ~ d  &ire R pore of 286 fcnt, n pmof Ihat t.11~ pnce WM longor than between T a d h  snd 
K a l ~ r n . n ~ l ~ .  Thia pnce woald'r~lt Lhasa in longitude 91°3'3G". 

t Lam nireila rnnd in l l ~ e  Tibctm bnplngr. 



he  was SQ~ITC to  scc the one bel~ind, and in this way generally scc~lred a capital cl,jcct on ,,,l,icll lo 

take 11is compass bearings. The Tibctans look upon thesc pilcs partly as guide posts, an(] 
as objects of veneration; travellers gel~ernlly contribute a stone to t l~cm as they pass, or if vcrr 
devout nrld gencrons, add a piccc of rag;  conse(luc~~tly, on a \vcI~-used road, these pilcn grow & 
a great size, aud form C O ~ S ~ J ~ C L I O I I S  ol),iccts in tllc 1andsc:lpe. Over tllc tablc-laud t l~c  roatl ir 
broad and wide cnong11 to allolv srverol travcllcrs to go abreast; in the rougher portic~ns tlle roatl 
grucrally cou~ists  of two or three narrow paths, the width worn by horscs, yuliy, men, kc., fol- 
lowing ollc anotl~er. I n  t no  or t l~rce  places these drrindlc down to a single tmck, but are aI\~a!~ 
pnssablc by a horseman, and, indeed, only in one place, ncw P l ~ u r ~ c l ~ o l i ~ ~ g ,  is there any tlilticulty 
abollt Inden a~limals. A nlau on horseback need never cliumouut bet\vecu Lhasa and C;art&h, 
esccpt to cross the rivcrs. 

The road is, in fact, a wonderllly mcll-maintained one, considering the vcry elcvatetl 
and dcsolatc ruonntains over which it is carried. Between Lhasa ant1 Gi~rtolil~ there are 22 
staging places, called Tayjnms, where thc baggage animals we  changcd. These Tarjums are from 20 
to  70 rnilea apart; at  each, shelter is to be l~atl, and ctlicicut ;tl.mugcmcnts arc orpu~izcd fLr i'or\r~:~rd- 
ing oilici;~ls and messeugcrs. T l ~ c  T;rr,j~~ms gr~lcmlly consist of' a I~ousc, or houses, made \vith SIIII- 

tlried bricks. The larger Tarjulus are capable of holding 150 to 200 nlcu at  a time, but some of 
the smaller cml ouly bold a dozen people ; in t l ~ e  latter case, further accommodatior~ is proritle(l 
I)y tents. At six 'I'uju~ns tents only arc forthcoming. Each Tarjnm is iu charge of m oficial, 
oallcd 'l'ayjnnlpA, who is obligcd to have horses, yaks, and coolies in attcnd::nce nhcncver notice 
ir rccei\wl of the approach of a Lhasa oficial. f i o m  tcn to fiftccn horses, and as many men, arc 
al\t7ays in attentlance night and day. Horscs a ~ ~ d  heasts of hwdcn (yalis in the highcr gomld, 
tlol~keys in thc lower) are forthcoming in great numbers whcn required; thcy are supplied 
t l ~ c  nomadic tribes, whose camps are pitcl~etl near the halting houses. 

Though the iron rule of tllc Lhasa authorities keeps this high road in order, the difficul- 
tics and herdships of the Pundit's ~uarch along i t  cannot be fully realized, without bearing in 
mint1 the great elevation at  which the road is carried. Betwecn the Mansaromw lalie and tile 
Tacl6m mouastery the average height of the road above the sca must he ovcr 15,000 fvrt, or 
about the height of Blont Blanc. Between Tadlim am1 Lhasa its avcragc heigllt is 13,500 feet; 
and only for onc stage does the road descend so low as 11,000 fcct, whilst on sevcrnl passcs it 
rises to  more tl~:rn l(i,000 feet above the sea. Orrlinarp travellers with laden animals make two to 

ti\-c marches between the staging-houses, and ouly special messengers go from one staging.honnc 
to  anotl~cr without halting. Bctnpccn the staging-houses the Pundit had to sleep in a rndr tellt 
that frccly admitted the biting 'ribetan wind, a r~d  on some occasions he had to sleep in tile 
opcn air. 

Bearing in mind that the grentcr part of thiu'rnarrh was madc in mid-wintcr, it mill he 
allowcrl that the Pundit has prrforlnctl a fc~tt of n~h i c l~  a ~~ntivc: of H i~~dur t an ,  or of any 0tl;l.r 
country, mny well bc pronrl. Notwit l~.ut:~~ldi~~g the dcuol:~tc trac:k they cronsctl, t l ~ c   cam^^ was nilt 

nltogethcr without creature co~l~forta. l'he y11ks and donkien c;~rricd a good s11111)ly 01' or(li~lal:~ 
nrrc?i*aric~n, snch ns grain, barley-n~cal, tca, Imttcr, kc., and s l ~ c ~ p  and goats wcre gcncmlly pro- 
cnrablc at  thc hnltil~g ~~laccs .  I\ ncrcr ihiling snpply of f i~el ,  thol~gh not of thc ~~lca?antc~t 
kintl, was gcnerally forthcoming from the a r~oln  or dricd dung of the I,:lpg:~gc animnlr, cacll 
ramp I~cing supl~osed to  leave I~cl~intl at least ~q nlally argols aa i t  buns .  ~ l t  most of the Ilnltiug 
plnccn there is gencrally a vcry large accumulation. 

Between the IIansaromnr nnd Sarltcjong nothing in the shapo of spirits was to be ha(1, 
hut to the enstward of the latter placc a liqr~or madc from barley could gcnerally be got in 
rvcry village. This liquor, called chnng, varies in s t r c ~ ~ ~ t l ~ ,  according to the scavon of the I.car, 
Ijring in summer aomcthing likc now hccr, and in tllc wiotcr apl)roximating closely in t:lste aid 
strcugtl~ to the strongest of smoked  hiske key. 'I'hc gooti-nntaretl T i l~e t an~  are constantly I~rcaing 
chung, nnd they never hegrudge anyone n drink. 'l'l~irsty trnvcllcrr, on rcacl~ir~g a viililge, soor1 
find out where a fresh brew has hccn made; their 11ri11king CIIPB are al\r.ayy Ilantly in their I)l!lt% 

and thcy ~eldom fnil to get them fillet1 at  least once. The l'lmdit stolttly denied tllnt thi3 
custom tended to druukcunens anlong l~iv Tibetan fricnds; and it must bc alloscd that i.11 Lad&, 



where the same custom  prevail^, the people never appeared to be much the worse for i t ;  guidecl 
had however to be rather closely watched, if the march took them through many villages, as they 
seldom failed to pull out thcir cup at  each one. 

A good dcal of fruit is said to bc prod~~ced  on the banlts of the Brahmaputra, between 
Shigitze aud C1111shul. The Pundit 0111~ saw it in a dried state. 

When marching alvilg the grcat road, the Pundit and his companions rose very early; 
hefore starting thcy s o ~ ~ ~ c t i n ~ e s  made a brc\vY of tea, and anothcr brew was always madc about 
the middle of the march, or a lllcss of stirabout (suttoo)t was made in their c ~ ~ p s ,  with barley- 
meal and water. 011 arriving at  the end of a marc11 they gcncrally had somc nlore tea at  once, to  
ntave off thc cravings of l~ungcr, until something more substa~~tial  was got rcady, in the shape of 
calies and mcat, if the latter was available. Their n~a~.cllcs grncrally occupied them from dawn 
till 2 or 3 P.N., but sometimes they did not reach thcir camping ground till cll~ite late in tile even- 
iug. On the marc11 tlrey were often passed and met by spccial messengers, rir!ing along as llard 
8s they could go. The Pundit said tllcsc men always looltcd 11agfi:trd : I I I ~  worn. They have to  
ride t l ~ c  wholc d i s t a ~ ~ c c  continuonsly, ~ v i t l l o ~ ~ t  stopping cithcr by night or day, cxccllt to eat food 
nud change horses. I n  order to make surc that t l~cy ilcver taltc otl'thcir clotl~cs, the breast fasten- 
ing of their ovcr-coat is scaled, and rlo one is allo~vcd to break the seal, esccpt the official to whom 
the messenger is sent. The I 'u~~di t  says he saw sevcral of the messengers arrive at  thc enrl of their 
ROO miles ritlc. 'I'l~cir faces nrcre cracked, tlicir eyes blood-shot and sunltcn, and t l~c i r  bodics 
eaten by lice into largc raws, the latter thcp attributed to uot bcing allo~vcd to take off their 
clutlrcs. 

I t  is difficnlt to imagine why the I~hasa  authorities are so rery particular as to the rapid 
transmission of official mcssagcs, but it seems to  be a principle that is acted on throughout the 
Chinese empire, as one of tlie means of Government. Ordinary letters have a feather attached 
to them, and this simple addition is sufficient to carry a letter from Lhasa to Gartokh, 800 miles, 
in little over thirty days. A messenger arriving at  a villagc with such a letter is at  once relieved 
hy another, who takcs it on to the next village. This system was frequently xuade use of by the 
Surveyors in Ladilc and Little Tibet, and it generally answered well. 

If any very spccial message is in preparation, and if time permits, an ordinary messenger i s  
aent ahead to give notice. Food is then kept ready, and the special messenger ouly remains at  each 
staging-house long euough to cat his food, and then starts again on a fresh horse. H e  rides on, 
day and night, as fast as the horses can carry him. T l ~ c  road throughout can be ridden over a t  
uight, if thcre is no moon the bright starlight1 of Tibet gives sr~fficient light. Tibet is rarely 
tronblcd by dark nights ; but, in case it shonltl I)c cloudy, or that a horse should brealc clown, two 
mounted men al\vays accompany the messenger. Thcse rncn arc cha~~gccl at c\,cry stage, and are 
thoroughly acqnnintc.d a i t h  their own piccc of road. Each of these two men has, at least, two spare 
horses attached behind thc horse 11c is m o ~ ~ u t c d .  If any horsc gets tired it is changed at  once, 
and lcft on the road, to hc picltetl np on the return of the rncn to their own homes. By this 
nleans thc nlesscngcr lnakcs grcat progress wl~crc thc road is good, and is ncvcr stoppcd alto- 
~c ther ,  even in tllc rougl1cr portion. 11 speci;tl mcsscngcr docs the 800 miles in twenty-two 
days on the avcmge, occarrior~ally in two or tllrcc days less, but only on very urgent occasionn. 
Tho Puudit made fifty-one marches bctmeen Lhasa nnd the Ilansarownr lake, and his brother 
lnakes out the remailling distance to Gartokh scren marches more, or, in all, fifty-eight marches. 
The Pundit found very few of tllc marclics short, while a great many were very long and tedious. 

Iiittlc iden of thc g c n e r ~ l  asycct of the country wliicl~ tlie road trarcrscd col~ld be given 
by the I'tmdit. 

From the Mansarowar lake to Tndlim (140 miles) glaciers seem always to have been 
isiblc to the soutll, hilt notlling very high was seen to the north ; for the next 70 miles the 
.- - 

The Tihrtnn? rtrn. their tea aith antar, rnenl, snd huller: thn tea lrnrcr nrr n l a s ~ a  cntcn. 

A Tibrton nlmnpr  rnrrirp men1 w i t h  him, nnd mnkca m~~ltoo crhmcrrr hr lorlr I~llngr~. 
f The #tarlight ill Tibet, ss in all rcrJ elevated mgionr, is p6rticulsrl~ hright. 



molmt:ri~~s north and south secm to have been lorcr,  but further cast~rard a vcry I~igl~  sno,Py 

rangc was visiblr to thc north*, running for 120 milcs parallel to t11c Raka Sangl)o river. F~~~ 
Janglachc to C;) allgzc t l ~ r  l'uutlrt sccms to have sccn uothing 1~igl1, but 11e U O ~ I C C S  il "cry large 
glacier beiwecu t11c Pennn;~~:;: 1;tlley and t l ~ c  Ynmdolccho lakc. 

From the lofty Kli;m~ha-la pass the Pundit got a capital view. Looking south he could 
see over tile islantl in the Tarntlokeho lake, and made out a very high range to the ~011th of the 
1:~ke ; tl1e nlountains to thr ~ 1 s t  of the lake ditl not appear to be quite so high. Loolting llortll 
t l ~ c  Pundit had n rlrar virw 0vc.r tlie Urahmapntra, but all thc mountains in that direction were, 
coniparatively speakiltg, low, and in no aay  remarliahlc. 

About Ll~asa no very high mountnins were seen, and those visible appeared to be all 
aI)ont the snlnc altitudr. IIardly any snow was visiblc from the city, even ill winter. prom 
t l ~ c  Nansaro\var to lialung, 400 miles, there ocre no villages, and no cultivation of any kind, 
l'l~t. mountaius hatl a very dcsolate appearance, but still numerous l u g e  camps of black teuts, 
ant1 thousands of sheep, goilte, and yaks mere sceu. The fact being that t l~e  mountain sides, 
t l ~ o r ~ ~ h  lookiug so arid and brown, do produce a very nourishing coarse grass. 

To the eastward of Ralung, cultiration and trees were seen every day near the villages. 
Near the I-a~ndolicho lake the lower mountains seem to have had a better covering of grass. 
Thc Pondit mentions the island iu tlie Tamdokcl~o as being very well gassed up to tlic summit, 
\vlricll must be 16 or 17,000 feet abox-e the sea. This extra amount of grass may be due to a 

larger fall of rain, as the Pun& was informcd that the rains \\,ere heavy during July ant1 
August. 

As a nde, thc Pundit's view from the road does not seem to have been very extensive, 
for although the mountains on either side were co~ripnratively low, they generally hid the dis- 
tant ranges. 

The only geological fact elicited is that the low range to the east of the Lhasa river waa 
composed of sandstone. According to the Pundit, this sandstone was very like that of the 
SiwLlik range at the southern foot of the Himalayas. 

The probability of this is perhaps increased by the fact that fossil bones are plentiful in the 
Lhasa district. They are supposed to possess great healing properties when applied to wounds, 
kc., in a powdered state. The Pundit saw quantities of fossils exposcd for sale in the Lhus 
bazar. The people there call them D6g- pa, or liglhttri~rg bones. One fossil struck 
the Pundit, it consisted of a skull which was about 24 feet long, and 14 fer:t broad. The jaws 
were elongated, but the poiuts had been broken off. The mountains crossed were generally 
rounded with emy slopes. The roundness of those on the Yamdokrho island scrms to have brcn 
very remarkable ; this general roundness and easiness of slope probably points to former glacier 
or ice action. 

Besides the Yamdokcho, a good many smaller lakes mere sem, and two much lnrger ones 
were heard of. Those seen by the Pundit were all at al~out 14,000 feet ahove the sea. There ore 

hardly any lakes in the lower E-Iirnalapas ; the few that cxiqt being all at, or below, 6,000 feet, but 
from about 14,000 to 15,000 feet lakes and tarns are particularly numerous+. This may be 
another evidence of former ice action. 

Whilst the Pundit was at Shipitre and Lhnsa, he took a series of thermometer obser- 
vations to dctcrmine the tenrperature of the air. During November, at Shigitze, the thermometer 
always fell d~rrinp the night below the freezing point, cven inside a house. Thc lowest tempera- 
turc recorded was 2j0, and during the day the ternprrature hardly evcr rose to 50'. At Lhasa, in 
Februarv, the thermometer grnerally fcll below 92" during the night, and thr lowcst obscrycd 

Wit11 n rc,r.v hirh rrnk sl ilr ars lcrn  cxtrelnity, nrllrd Hnrkiong. A rrry high prab saa  RIW uoticcd lo lllfi 
~ u t h  betwecn tbc Xn~bo s118l Ilral~l,~nl,utr;~ vsllrga. 

t Thcrr arr no Inkt.. known in tllr Ilunnl~jas higher l h ~ n  16,000 fret, b111 pomibl? m e  of thole henrd of by (ha 
Pvndil moj  Luru 0111 l o  bu a l ~ l l l c  LigLor. 



temperatme was* 26"; durillg the day it seldom rose to 45". During the wllolc time the Putldit V88 

in the 1,hasa territory, from Scl~tcnlber to thc end of June, i t  never rained, and snow only fell 
once whilst hc was on the march, and twicc whiljt in L h u a .  

Thc snow fall at Sl~igi tze was said to be ncl-cr morc than 12 inches; but the cold in t l ~ e  
open air must have been intense, as the watcr of ruuning strcams freezes if t I ~ e  curreut is not 
vcrg strong. -4 good deal of rain falls during July and August about Shigitzr:, and there is s ~ i d  
to be ;I little li:.l~tni~lg n~ltl tllmldcr, but the l'm~dit tl11:-8 not recollect sccing the orre or hearing 
the otl~cr whilst he n-as in the Ll~nsa territory. 'I'l~r wind t l~rougl~out  Tibet is generally very 
strong on the t;tble-lar~ds, but at Sl~igi tzc and Lhasa i t  does not seem to have been in any may 
remarkable. 'l'he sky during the wiuter seems to  have bcen generally clear. 

The Pundit's heights were all determined thermometrically, that is, by observing the 
temperature of boiling water. The height of Kathmandi, tlius dctermiued, agrees very closely 
with that deduced from other sources; the thermo~nctcr used there, and at  Muktinith, returned 
in safety, and was afterwards boiled at  a trigonometrical statiou. I t  was found to wee with the 
observations taken before the Pundit went to Kathmandi. This thermometer waa handed over 
to the Pundit's brother. 

The Pundit took another thermometer wit11 him to Lhasa, and, with it, all his higher 
points werc determined. This lattcr was unfortunately broken near the end of the Pundit's 
march. There has, consequently, been no menus of finding out whether i t  had altered in any 
may during the journey, nor any opportunity of testing it at  known altitudes. If it had cornc 
back safely, there would have been no difficulty in having it hoiled at trigor~ometrical stations of 
all heights, up to the highest visitcd I)y the Putldit. This thermometer was boiled at  Almorah 
hefore the Pundit started, and with that observation as a zero, the heights of Lhasa, &c., have 
heen computed out. 

The height of Darchan, a little above the hlansarowar lake, c o m p ~ ~ t e d  out in this way is 
found to he 14,489 feet above the sea. The Mansarowar lake, as derived from Captain H. 
Strachey's thermometrical observations, is 14,877t feet, or taking a mean between his height of 
the hlansarowar and Rakas TI1 lakes i t  is about 15,000 feet. A result 4 or 500 feet higher 
than the Pundit's height. I t  may conseql~ently be concluded that the Pundit's heights are not 
in excess. 

With reference to the spelling of the name of the capital of Tibet, Lhasa has beeu 
adopted ae that agrees best with the Pundit's pronunciation of the word. I i e  says the word, 
means God's abode, from Lha a God, and Sa, n place. 

I t  may be remarked that more bearings to distant pcaka would have been a great nddi- 
tion to the Pundit's route-s~wvcy, but thc rccog~lizing of distant peaks from direrent points of 
view is a difficult matter, and only to bc nccon~plishetl aftcr ~IIICII  practice. The Pundit's next 
survey will, no doubt, be much improved in this respect. On the 1\,11olc, the work now reported 
on 11- been well donc, and t l ~ c  rcsnlta nrc I~ighly crcditablr to the Pundit. 

Inaide s honse. 
t M m m w s r ,  176 feet nborr lekr, ~ i r  46'0 boiling point 186.0 

RaLos Til, ,, 64'0 ,, ,, 186.0 
P e t a r ~ ~ ~ ~ r h ,  6,500 nbore ar;: ,, 64'0 ,, ,, 2Q2.G. 



EXTRACTS FROM A DIARY KEPT BY PUNDIT *-- , DURING HIS JOURNEY FROM: 

NEPAL TO LHASA, AND FROhI LAASA THROUGLI TlIE UPPER VALLEY OF THE BRAH- 

MAPUTRA TO THE SOURCE OF THAT RIVER NEAR THE MMSARO\VAR LAKE. 

Having made our preliminary nrrnngements, I started from Nepal on the 20th.Mnrch 1865, 
.companied by my brothcr and Sour private servants. We arrived a t  night-fall a t  Azidpur village, on be 
L h G  road. 

M ~ n c a  2lsl.-Crossed over the NilkXnt hills, and arrived a t  SGudriphedi. 

22d.-After tmve l l i~~g  all day, I arrived iu the evening on the bank of the Bitrhwati stream. 

2 3 r d . A  arrived a t  Ramch6 village, and took observations for latitude, and thermometrical obner- 
rations. 

24th.--4rrived nt Ndklang halting plnce. 

2.5th.-Arrived a t  Shdhro village, situntcd near the junction of the streams Gnndak and Lendichb, 
and took observations for latitude. This is a c~~stoms '  post, where all goods are taxed, and travellers have 
to  pay a toll of 4 nnnns each; we paid Rs. 1-8 for our party. 

26th.-Arrived a t  Medongpodo village, where wc altered our mode of dress, adopting a mode 
familiar to the illhabitants of LI1ds6, in order to preclude any suspicion na to the object of our visit. 

27th.-Arrived about uoon a t  Temr~ri i  Bhansir (a Nepnlcse thnunah and costoms' post), where the 
officinls forced us to undergo a strict examination. Our bows and Laggage were closely searched, but 
they fuiled to discover our instruments, wl~ich were hid in a secret comp:\rtment of a box; they, however, 
oompelled us to pay a toll of Rs. 4, after examining our puraanahs. We then proceeded on our way, nod 
by night-fa11 arrived a t  Rnsnigarhi, a fort built by J I I I I ~  Bahndoor in 185.5, during a war hetmeen him 
and the L h h i  rajah. This furt is situntcd near the junction of the Cnndak and LendichP streams, tho 
lntter forming the boundary between the Nepnl nnd LhdsL territories. A s t o ~ ~ e  bears a Chinese inscrip. 
tion mentioning this fact. I here took observations for latitude, and thermometrical observations. 

28th.-I arrived a t  noon on the left bank of tho Gnndnk a t  Pem6nesB halting place, near a thaw 
11al1 of the Kirong district. We were here stopped, and interrogzted as to who we were, nod BI 

to the object of our visit. Our answer was that  we were Bisnhiris*, and the objects of our visit 
wea to purchase hurses, nnd also to pay our hunlnge a t  the shrine of the LhisL divinity. On hearing 

this, they told us that we must be detained till the Kiron: governor gave us his snnction to pas; 
and, acting up to their decision, they scnt word to I(il.on~, mc:~nwhilc scarchin:: o11r hoses, kc.; bllt 
the Bame good fortune nttending uu, they fniled to discovrr the secret reccsscs where our illstru- 
n~en t s  were hiddeu ; they, however, made 11s pny a t,oll of Its. 5 fur rnysrlf nnd pnrty. ARcr detninillg 116 

the whole of the nest day, the 29tl1, and n p ~ ~ r t i ~ n ~  of the Rnth, thv e s I ) ~ ~ t c d  answer from the liiron: 
pvernor  arrived, and waa read to us. I t  stated that we were forbidden to contirme ollr route hy Kirnne, 
I)ecuase this nns not the ordinnrp route from RrithmRnrlh to Thhsi, t.hr rrnpcr r o ~ ~ t c  heing tliR xilnnl Or 

KGti, and, had we been Bisahiris, the route we sho11l11 have tnkcn was vid Mansarorar, and not t,his. Seeing 
auch a decided prohihition set ngninnt orlr continuing our onrrard mnrch hy Kirong, I demanded hack the 
toll which had been imposed on nn, h u t s  portion only of the Its. 5 was returned. With hcnvy henrtsnnd 
gloomy forebodings ns to the ultimate succcss of our enterprise, we made a detour to Itbwdg,.irhi. 

318t.-We left RBawkBrhi fort early thia morning, nnd arrived a t  night-fall a t  Shibro. Here I 
r a n  w i n  questioned why I had returned, whcn I hiid told t.hem on Icnving the place on the first occnsion 
that I going on to Lhi-95. I told tllcm how it was thnt, after trnvelling up to Pc~ndnesi aomolestedl 
our further march prohihitcd by the policc at thnt thnnnah. They suggested to rnc thnt if I laid 
my complaint before another officinl. who livcd Romp miIcn nwn?, nnd was in favor with tile 
I . A J ~ I  (the Lhh-i Lama's diann), I might pcrhnp~ gct n pnwport to Lh6s.i t h r o ~ q h  his intcrcessi(>n. 

' Tll'l*hitnnta of the rountrg norlh-& of Bimla, a110 ~ ~ o a a r m  1110 pririlrgr or tmrelling througll Ihc L l l 6 ~ l ~ ~ ~ q  
without que~lir,n. 



Acting up to this suggestion, I proceeded early the following morning to visit this official, and told 
llim all thnt I had mentioned to the police a t  Peminesi, and also exhibited to him the paasports thnt J 
had in my possession. He listened to me with grcnt ~t tent ion,  nod evidently believed my statements. 
Alter a lung pause he wrote a letter to the Kirong governor (Jongpon), stating that 1 was no impostor. 
bllt thnt my real object in wishing to visit Lhasa was for the purpoae of purchasing horsee, to visit tho 
allrir~e of tho L h i d  divinity, and to  recover certnin sums of money due me hy Rome of the Lh- re&. 
dents. I succeeded completely in ilnposing upon this official, nnd elicit,ed from him n promise that  n o  
one should now impede me. After making him a present of n few trifles, such as a pair of spectacles, n 
box of matches, kc., I mithdrcw to Shibro village, intending to start the fullowiug morning towards 
Kirong, armed with the letter. 

APRIL 2nd.-Starting early from ShPbro, we nrrived a t  noon a t  a semi called Dongkhang; here 
r e  were accidentally informed by some travellera thnt. the Rirong governor (Jougpon) mns the individual 
wllo had in previous yenrs been the governor of Pumng Tagli Kote, and the chief offici~ll a t  one time of 
(:nrtokh. This deprived us  of all hope of beiug able to prnceed onu~ards, for this chief of Kirong wn.1 

well-ncqunintcd with my brother, and had we proceeded, even with such i~~fluentiol support ns 
the letter mentioned nbove was likely to give, yet the recognition of my brother by the Iiiroug govcnlor 
(which was certnin to happen) would hnve prevented him from having nny confidc~~ce ill us, and would 
thus hnve thwarted our enterprise a t  the outset. My brother had very f r e q u e ~ l t l ~  (only a fern years previous) 
hceu brought in close and friendly contact with the governor, nnd he well knew that we were no Bisnhiris. 
I then planned thut my lrother nnd three servnuts should ~.c t r~rn and stay nt Nepnl, till such time aa t l ~ e  
melting of the snow ~vould render the road to LhPsi, vid Xilam or Kilti, practicnl~le for travellers, whilc 
I, with OIIC servant, should proceed by Kirong ; but, nft.er nInt,urc considerntion, we n l~ :u~do~~e t l  this plnn, 
heca~~se, with but one servant, I might have fallen an eaRy prey to thieves. Accordingly we retrnced our 
nteps, and on the 7th April arrived a t  Khinchat baznr, situated on the hank of the Timuli river. Here, 
thinking thnt our number (six) might create sospicion, I discharged two of our scrvnnta who knew but little 
of the Tibetan language. I mnde over to them the pRpen and work nlready finished, with instn~ctions 
to deposit them in a snfe plnce till my return. We ollrselves marching hack, arrived a t  the Rntnr I~nzar' 
by nightfall. Resumiug onr march the next morning, we arrived a t  Kathmindb on April loth, 1865. 

I was already acquainted with a resident of KithmbndQ, and with his aid I took up my residence 
there, waiting till such time as the melting of the snow might reuder the road to L h i d ,  viu Nilam or 
KGti, practicable to travellers. Meanwhile 1 made the acquainLrtnce of all who I thought rnipht enable 
me to compass my object, collecting aa much information as to the road to Lh& tho state of the county,  
PC., na I could, withoot creating suspicion. My friend promised to accompnny me to Lh&& as my servant, 
on a pay of Rupees 25 per month. I thought he would be useful, as he had trnvclled the road, and was 
well-knowu $1 along it, but when the time came, he failed me. 

Another resident of Kithmdndb told me 'that it was fruitless to imagine that I c o ~ ~ l d  ever reach 
Lh64  for nlthoogh I had tried only on0 of the two rontls, i .e . ,  the one by Kiroug, aud had to return, yet 
there was less chance of success in reaching my destination by the other, via., by Kilam or Ki~ti,  fur the 
n~~thorities on this road were much stricter tlran t,hose I hid met with on the Kiroug road. He informed 
me t.hnt if I was not personally known to the (Jongpou) chief official a t  Nilam, he aould 011 no R C C O I I I ~ ~  

give me permission to travel to LhL6, ns he wana forced to give sccurity for the good conduct of those 
Ile passes. With t,he hest intentions, hendvised me to give up all thought of seeing L l ~ i d ,  telling me that 
even if I ahould be fortunat,e enough to pass throt~gh Nilnm, yet a lrigher and stricter official residing ~bt 
Dhingri Ohangb (Tingri Mnidau)' would require better nnd stronger rensons bcfure allowing me to gn to 
M a h .  Soffering from anxiety, and losing nearly all hope of ever nccomplishing my design, I determined 
In overcome my despondence, and make one effort more. With this view I daily went about the city 
queetioning all who were going to 1,111& but none would allow me to nccompany them. At last I met 
with an apparently rich mat1 on the eve of tmvelling to Lh* and did all I could in my power to gnin 
his confidence. When 1 thought I had partinlly succecded, I asked him i l  he w o ~ ~ l d  nllow me tn nccompnny 
him, and he snid he would have no objection. I then made him take an oath uot to desert me cnn the road. 
I dviaed him not to travel hy Kirong. He, however, told me thnt he wes well-knom by the nuthorities 
on the Kirong road, and that his houee wlvl not far from Kirong, ao that there waa no cnuae of fear. 
Thinking that t h i ~  mnn, Dnwh Nangl, wna rcnlly aa honest and honomble ns hc nppeared to be, I lent him 

Tho Ol~oarkhn. rurerr,l ihcir Onrt delcnt et the henda of thr Tlbrtnns on the Tinpri Mnidan in 1798. Kdh 
nnd wreral nthnr Irontwr postr of Nepal were taken from bho Ohoorhhns m wnwquence, and the L h U  boundary r u s  
ermed wnsldorebly to tlro aosth. 



Re. 100, s sum which he promised faithfiilly to return on our ~ r r ivn l  a t  Lhis6. At that time I had 
thnt Jung Bahndoor intended to send nuother vakeel tu LhJsb iu place of the one alrendy there, nlld I 
wns told thnt this would be the best opportmiity afforded of getting to Lhisi.  We thcu decided that 
brother, who wnu likely to be recognised by tlie Kirong official, had better accompany this vakeel, who wu 
about to proceed by the Nilnm rond, while I was to travel hy the Kirong rond wit11 the Bhotiya, 
Nnnpl. Thinking that, if I was unfortunate enough not to rrnch Lhisi, my brother might be Inore sue. 
oessful, and Priec versd. 

We consequently diridcd the money in my possession, and I made over a few of the initnlmentJ 
to  him, retnining the better servant of the two for myself. I then renioved to the d w e l l i ~ ~ ~  of ~~~i 
Nangnl, and, preparatory to starting, altered my dress to one ndo! cd by the Laddkis, and added a tail or 
hair to  the back of my head. All my arrangemeuts being completed, 1 rcqucstcd Dnwi Nnngd to 
delay no longer. Wherei~pon he ndvised me to  stni-t, in the conipany of one of Iris nicn, and pron~ised 14 
join me, either on tlie rond, or a t  Shbbro village, as work was likely to detain him for four or five dnya at 
KithmhndQ. We started from KPthmindG on the night of the 3rd June 1865, uiid arrived, after tmvel- 
ling for four miles, a t  a village 11:uned Dharamtalli. 

Resuming our march the following morning, we nrrived at T3nsuntn PdwP. On the -5th .vc nrr ied at 
Sundriyhedi. On the Gth we halted nt Ti~auli bridge. On tlie 5th arrived on the bank of the Bitra\vnti stream. 
On the 8th a t  Dhebung Pawti. 011 thc 9th we continued our stay a t  Dlieboug PkwP, in consequence ol I l l i l l  

On the 10th we nrrived a t  Bckuti vi1l:rpe. 011 the 11th we halted. From this villaTe, all the why ta 
Raawdgsrhi, the iohabitnntsof the col~ntry are Bhotiyns. On the 12th we nrrived ut Gurrung villnge. 13th 
a t  Dnfiglnng, where I fell ill with fever, nud continued there in that stnte for six days. On the 20th, alter 
my recovery, we mnrched to Shihro villnge. Here the servnnt of Dawi Nangal, who accompanied me 
thus fnr, mentioned to Dnwi Nangn!'~ fnmily that I wns n friend of Duw~i's, and that it wna the retlnest 
of the latter thnt they should shew mc kindness. I wns hospitably received nnd lodgcd, but after some 
days I begnn to feel uneasy a t  Dnwi Nangal's long dclny. I mentioned my anxiety to his family, and, in 
compliance with my request, they sent a messenger, nsking the cause of the dclny. Dsmi's anawcr WM 

that press of work would keep him still longer at KPthmPndG, but that he might be expebted at Shibro 
within ten or twelve days. I now concli~ded that Daw6 intended to play me some trick, nnd thia 811s- 
yicion gave me great anxiety, and induced me to visit DswCs uncle ; he WFLS the chief person of Shibro 
&Uage, and possessed grent influence. I asked his advice as to what was to be done in my perplexity, br 
to return to Kithm6ndQ WRY not. my intention, and to procced onward to Lh i s i  was not io my power, in 
consequence of the prohibition of the rond officials. He said he felt for me, and would givc nie a pass- 
port to Kirong, as nlso n letter to D a d  Nangal's brother, who liad jiist returned from LhPd to Iiirong,and 
who being a just and good man, would ret.urn me tlie money lent to his brother, and also arrnnge for nly 
safe journey t,o L h G .  Acting u p  to his pro~nise, he gave me a passport to Kirong, nnd the lctter 
to DawP's brother. He +:I& in his letter thnt I was an honest man, going to  L h b i  on commisnioll for 
the purchase of horses, and that my claim of Rs. 100 against his brother was just, also mentioning that 
he wodd rrtand security for my good conduct to Lhi&, and requesting him to arrange for my jounley 
that plnce, and if the Kirong officids required it, even to stand security for nie. 

Starting on the 6th July, accompnnied hp a relative of the ShAbro official, I reach Temnrin. On 

the 7th I arrived d Pemaned, where, nn on the first occasion, the officials attempted to stop me, hut the 
person who accompanied me from Sh6bro opened the way, and in the evening of this same dny r e  
arrived a t  Kirong. 

Kirong is a small town, poseeasing rrom fifteen to twenty ahope (twine kept by Nepalese rind nome 

hy Bhotiyas, who sell a variety of articles). Kirong has a fort and a good sized temple. Its po~ulntion 
is estimated a t  from 3 to 4,000 souls. Rice is imported, and exported. Three crops ilre mined 
finnually. Wheat and barley nre mwn in October, and ripen in June. Another description of hsrle~, 
called Ne, is sown in July, and ripens in Octoher, and two other gmins (called in these parts Phep~r  snd 
S-0) are sown in Jlny, nnd ripen in Septembcr. A number of edible herbe are cultivated. On arrivllld 

fit Kirong, I lost no time in seeing Daw6 Nnngal's brother, by name Chilng ChQ, and after offerillg few 

t r i f l i n~  presents, explained my business with him. He promined me thnt all in his power would he done 
to enable me to tmvel onwards to Lh6& hut, aa regarded the money, he could not refund it, as his brother 
rss a h d  mnn, and it waa not his intention to pay his dehh. For four dnys nfter this intemicw, the 
chief official ( J o n p n )  was huny, and muld not attend to my nFnirn, h ~ t  on the fifth dny I obtained 
hearing from him, and urged my reqllest to be permitted to travel on. He told me, with d l  m.v ntrol'K 
mammendstionr, he would not whit moment longer to grant me leave to travel, hnd tharo not heen 



higher official tllulr him a t  Dhillpi Gllnrlgi who 111igv'lt olject, but tllut he would aend word to the chief 
oficinl a t  that place (eight days' journey dintnnt), and if he granted my request, no further ohst~cle  would 
present itself to my travelling to Lhisi.  He also mentioned that the only thing he fo1111d not right wnm, 
that no Bisuhiri truvelled by this road a t  this timc of the year, and this might be one of the rensonlr 
which mi# induce the cllief official a t  Dl~iugri Gllangi to rlegative my reqllcat. A mcssenrer was sent 
benrir~g a letter from tile Rirong to the Dh in~r i  ChnngL official, nnd nftcr fiftecn or sixteen dnys, on the 
26th July, tlie nnswer wns rccrivcd. The Kiror~g officinl urns ordered to scnd me bnck to Nepnl, nnd 
on no a c c o ~ ~ n t  to ullow rile t o  travel on tow~rrds I2lldsi, for had 1 been going to Lhhsir for horses I w o ~ ~ l d  
not have takcn t l~ i s  route, and, I hccn a nis:rl~iri, the rol~tc to Lhba6 I shor~ld have ndopted wna by 
llondrowar, and not this. 011 hearing the decisio~~ of the Dhingri Ghangb chief, I ini~llored the Kirong chief 
to permit me to travel to Pati Nubri, to 8co my countrymen via L&Jok T h b B  mountnin and Kading- 
~ h P m ,  but he hesitated, and said that should he permit me to go there, and should I thence proceed on 
LhdG, nnd the news of my arrival a t  the lntter place reach the enra of the Dhingri  hang chief, then 
he would forfeit his all, and pcrhaps be murdered, for disobeying ordera; he, however, aen ta  man with a 
letter, urging this fresh reqnest of minc, to the Dhingi  Ghang6 chief. The messenger was dispatched on 
the 29th of July, and returned on August loth, bearing the order from the Dhingri Changichief to make 
me give security for my good conduct, before I wns permitted to travel to Pati Nubri. On learning this, 
I returned to Shibro village, and with a great deal of persuasion and many entreaties induced the chief of 
the village, ChQng ChQ, to  enter into security for me. The wording and sense of the security waa, thnt 
should I, on being permitted to travel to Pati Nubri, break through my promise not to visit L l ~ i e i  within 
this year, then he, Cliing Chii, would submit to the heaviest pennlty which the Potolah rnjnh might think 
tit to impose on him. ChCng Chi ,  after doing this mnch for me, mnde me ~ i v c  him n declnration to the 
effect that, should I be found in L h i d  within this year, then it n-o111d be at the penalty of the loss of my 
life. This deolaration was written out hy the Kiroug official, and I suhscribcd my rlame and seal to the 
docoment. This did not appear entirely to allay the suspicion of the Kirong officinl, and to guard 
ngninat any wrongdoing on my part, he directed that I should be accompanied by his men from stage 
to stage, aud they were ordered to bring back a letter from me on luy arrivnl a t  Pnti Nubri. 

A u a u s ~  13th.-I left Kirong, and arrived a t  RBkmi village. 14th.-Arrivcd nt Thotang villnee. 
and halted there the following day. 16th.-Arrived a t  N i n  village. 17th.-Crossed 1.d-.Jok T ~ ~ m b a ,  and 
arrived a t  Koliing Ghuks%. 18th.-Arrived a t  Jofikd-hi1 village. 19th.-Arrived at Chartan-Phuk-khar 
village. 20th.-Arrived half way up LBChumu-phur-phur mountnin. 2lst.-Arrived a t  a hnlti~ig place ; 
the road to this place from the last was very bad. Trndition hns it that  a priest rosc to heaven on 
wings from the top of this mountniu, hence its name. 22d.-Arrived a t  NnrndGl village, where I met 
Chiimik DG rji, the brother of the man who I said lived a t  Pati Nubri, and to whom I told the Kirong 
chief I intended going. 23rd.-At Lbe village. 

24th.-At Bibuk village, where I aaw Tllele, from whom the messengem cnrried bnck the lettor ~s 

nrdered by the Kirong official At this place a plant cnlled Nirbisi, or Jadwnr, grows wild very al~undantly; 
its root is held in very great esteem tl~roughout India, ns possessing grunt healing yowcr wlren applied to  
Cuts, scnra, bites of vellomous serpents and insects. Bibok is a Inrge m n ~ t  for tlie eschnnge of goods ; 
Bhotiyna from all parts frequent it. Salt, wool, felt, and borax are brought here from Tibet, prior to 
being carried into Nepal adjacent territories, while tobacco, rice, p i n ,  cloth, copper plates, kc., are 
brought from Nepnl, prior to being mrried into Tibet to Taddm, Nikb, HXpchnu, Labrnng, and all other 
large places. From KBthmindR to Lue village j ~ ~ n g l e  and forest was generally abm~dant,  but a t  this 
place there wns none visible, and hence to I,hi& the mountain sides were very hnre and rocky. I lenrnt 
that, on the 25th Augrlst, Biro Thele Durchn, with a large party, and a great ollmber of ~ a k s  (abot~t 200) 
laden with goods, intended to start from t h i ~  place towards TndGm. Hnving told these thnt I waa 

a Risnhiri (a countrymen of theirs), I was held in r e a t  favor with all, and consequently received no oppoai- 
tion to my wish to accompany them ; we accordingly stnrted, and arrived in the evening a t  Gn16 S b n g  
camp. 

26th.-We crossed the Gal6 mountain, which forms the horrndnw hetween thc Lhhai and Gurkha 
territoricr, where I took thermometriml observntions, and after pwsing Sang-jomba village, we arrived hy 
evening st Somn trh cl.mp. 

27th.-Crossed Grioli mountain, rnd anived nt Bdro Dhi~kar~m cemp. 28th.-Halted a t  BQTO 
Dhnksum. 29tI~.-Arrived nt ZAngra grnsing gror~nd, a t  that time covered with herds t c u d ~ d  by men. 
30th.-Arrived a t  Talla Labrang. 3lrt.-H;rlted a t  Talla Lnbmng. 

s s r ~ s u n n n  181. -Amirod a t  YPkLh. 2&.-Am~ed on right hank of Bral~maputm river, a t  



RelB monastery. 3rd.-Arrived a t  Muna GhU on bank of river, where boat8 formed of a framework of 
wood, covered with leather, convey people and goods across ; on this occasion the  boat was lost with three 
people in my presence, and so I returned to K6a. 4th.-Arrived a t  Jangtha grazing-ground, 5~h-b~ .  
rived on right bank of Bruhmnputm nt Likche monastery, aituated on a low kill. 6th.--Crossed & 
river by ferry a t  Likche, and arrived a t  T a d h  mouaetery. 

I wae frequently nsked who I was by the inhabitants, and I always mid that  I waa a Biaahiri 
merchant, called Khhmh in theso pnrts, and hnd purchneed a quantity of NirbisiC root a t  Pati Nubri and 
Muktiuith, which I had sent on to hla~~sarowar by another route, and had come here merely to worship, 
The inhnbitnnts told me that  the road from heuce to  Lh& was infested by thieves and dacoits, and t h t  
a journey by a small party was nttended with great danger. 

The hlaharnjah of Kashmir sends a merchant wit.h a great qoantity of goods to L h i d  once 
in two years. Heariug that  he was to be sent this year, i t  occurred to me that  I had hetter trp to 
accompany his party. The merohant sent is called Lopchak, and, by the  orders of the Lh i s i  rajah, is 
showl~ great attention, and treated with great distinction, as  he passes along the road. The rajah of 
L h i d  sends a merchant, called J sng  Chongpon, into Lad& once a year. 

011 the 8th of September a traveller came into Ladik  from Gartokh, and on questioning him I waa 
delighted to hear that  the merchant (Lopchnk) would be here within thirty dnys. I nccordingly rented 
a l~ousc, and n~nde up my mind to wait, nnd to  avoid suspicion pretended that  illness prevented me froru 
joining the pnrty on their way to ~Iansarownr. O n i n  and food generally, being imported, are very dear. 
(:raiu is not rnised a t  all a t  this place. Tadlim possesses a lnrge monastery, surrounded by eight or nine 
post-houses (Tnrjams). At  this place there are very extensive plains, stretching to the east seven m i l q  
and in width about four, t o  the west fiheen miles, by about fifteen in breadth. 

O C T ~ D E R  2nd-The merchant's head man, named Chiring Nurpnl, accompanied by about twelve 
men and seventy lnden yaks, came into Tadlim this dny. On his arrival I sent for him, and made friends 
with him. I told him what I hrrd already told all a t  this place, and asked him to let me accompany him 
to  L h h  na the season had dvanced, nnd to return to lliansarowar was ltcarly impossible. He, without 
hesitation, acceded to  my request, and so we started the following day. 3rd.-Arrived a t  Thuku 
camp. 

4th -Arrived a t  Siri KPrpo camp. 6th.-Arrived a t  Niku T a  j am,  where Chiring Nurpal dismissed 
the  coolies from Tadhn~, and engaged fresh men. 6th.-Arrived a t  Jng tng  camp. 7th.-After crossing s 
1 lrge river called C h a d  Sbngpo, we arrived a t  Jalhng camp. 

@th.-Marching along the bank of the Chbk6 C h i  river, we amved a t  Sark&jong town. This 
plnce is presided over by two officials (Jongpona) residing a t  Sar-jong and Nub-jong, who q~~estioned Chb 
iug Nurpal as  to who I and my servants were. He told them that  we were his countrymen and servanh. 
Nothing more wna said by them on hearing this, but  I waa very much troubled in mind, thinking that, 
ahould I he discovered a t  LhBsci, I would to  a certainty forfeit my life ; and another subject waa a aoum 
nf 'grent uneasiness to me, viz., that  I w u  fnst exhaoating my funds ; 1, however, determined to nccompliah 
I I ~ Y  design of aeeillg Lhhd .  I continued my ronte-survey, and took ohservntions for latitude a t  favomhle 
Iiio~nenta, wherever I could. Ornin is not nhised nt Snrki-jong, but is brought here all the way from 
Kirong and Jonkk-juug. Chiring Nurpd was very kind to rue, and 1, in return, told him that when we 
got I~ack to hlansarowar, he need only ask nio for whatever he wished to have it granted. Coolies were 
rhnngcd a t  Snrkn-jong. 9th.-Arrived a t  Nbgb.tliug camp, lOth.-Arrived a t  Chotnkkulb Ta jam ; coolies 
mud ynks were changed. Hnlted on 1 l th .  12th.-Arrived a t  Tarchunk camp. 13t1h.-Arrived a t  Nangbb 
Yako a m p .  14th.-Arrivcd nt lidin camp. 15th.-Arrived a t  Sang-Sang Oyddo Tajam,  a mod house, 
where coolies and yaks were changed. 16th.-Amved a t  Oe crrmp. 17th.-Arrived a t  Sang-Sang Knu 
'I'a jnni,  a mud house, there ia, besides the above, one other house of mud belonging to a jemadnr ; coolies 
~ n d  yaks were chnnged. 18tlr.-Arrived a t  K tkap  camp. 19th.-Arrived a t  Rhlung camp. Cultivation 
ir wen front this place onwnrds, and willow trees make their Rppearance here also; kom T a d b  to 
thin place there are nu sibma of cultivatiou, and the population is very scanty. 

20th.-Arrived a t  N6t~ring KhPk6 Ta jam,  to the N.W. of which place lies a lake eight milea Ion8 
and three miles in brctidth. On the bnnk of the lake, and N.E. of this village, is aituatcd Nihring villnge, 
r111cd hy a Jongpon (an official). The yake between Nibring and Lhhsi nro very smnll, and the 6 d s  
(which from TRclri~n had becn carried on large ynks) were s t  Nibring transferred to nssea. 

~ ~ d o n r ~ ,  rn ,pic? plant w~newhnt like gingrr in its Irares, but of rn mrst m t .  
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  st.-After pawing a small lake called Ling-cho-Conok, we arrived a t  Barkhi village. The water 
of t l~is lake is very mlt, and is reported to be 162 feet in depth. The length of this lake is four milce, 
and breadth two miles. 

22n~l.-Aft~cr crossing the Bmhmaputrn Ry ferry, we arrived at Jnnt.lkclle town, which has a very 
fine monnstcry, and a strongly built fort, situated on the top of a s111ul1 hill. They call a fort in these 
pa~ts  kliar. 

A n ~ ~ m l ~ c r  of shops nre kept by Nepalese. I was ir~forrned that the Kirong nnd Dhingri Ghnng:i 
road pnssea throl~gh this plnce. We hnltcd liere on thc 23rd, when n e  were j o i ~ ~ e d  by a secor~d portion of 
tire LadLk merchant's meu aud yaks (105) couveying goods. 

24th.-Continued oiir stay a t  Janglbhe town. From this town to Shigdtze city goods and men 
Rre freque~itly trnnapolted by bosh covered with leather, the river being wide and navigable, b ~ ~ t  we prc- 
ferred going overlaud, and so coutinued our journey. 

25th.-Arrived a t  Tdshiling villnge. 26th.-Arrived s t  Ph r~oc l~o l in~  villve, which is ruled hy I\ 
J o n ~ o n .  Therc is a very aeU-built monnstery in this village. At this village tlie river is spnnncd by 
e bridge, formed of irou chain and rope, called chakoam. 

27th.-Arrived a t  Jilong village. 28th.-Arrived a t  Chakri village. 

29th.-Arrived a t  Dignrchn, or Shigitze, city. We took up our quarters a t  a scrni (called Kun- 
khang in these pnrts), built by the gover~~ment. At N.W. end of the city, on a low hill, stands a strong 
fort, called Gang JIir Jung, which, as  tradition hnx it, was built hy a Dee. To the south-west of the city 
litands a very well-built monnstery, culled Tashilllmbo, surrounded by a wnll nhor~t one mile in circu~rl- 
ference. Nomemos houses and temples rise aitliin this enclosure; four of the larger temples amoug these 
;1re superior to tho rest, and hnve gilded spires. 

The idols in these temples are studded with precious stoues, gold, and silver. There are 3,300 
priests in this monastery, the chief being the Grent Limb, called Panjnu Ringbo-Che, cousidered 
throughout Tibet as an  incarnation of the Deity, who can read the thoughts of men, aud who is 8upp00ed 
never to die. 

We formed a amall party, and on the le t  of November went to do homage to P n ~ ~ j a n  Ringbo-Che, 
and were condnctcd into the presence of a boy eleven yenrs old, seated on a high throne covered with 
rich silks. He wns surrounded by a number of priests, standing in reverentinl attitudes, and bearing the 
insignin of their cnlling. We uncovered our heads, and made a low obeisnnce, nud then preuented an  
orering of pieces of silk. Pnnjnn Ringbo-Che then ~lnced his hands on each of our heads, and beckoned 
to his priest to hnve u s  ~eated.  Up to this time he hnd preserved n profound silcl~ce, hut on seeing that  
we were sented, pnt 11s only three questions (as he is wont to do to every worshipper), viz. : ' l a  your king 
u8el11' ' I s  your country prospering?' and 'Are you in good henlth 1' The priest then plnced a smnll 
fitrip of silk round eacli of our necks, and from n silver kettle lloured a little tea into our cups, and then 
dihmisscd us. 

The city of Digrrchn is t h rec -qu~~r t e~a  or a mile in length, and half a mile in breadth. North- 
emt of the city, diatnnt thrce.q~~arters of a ~ ~ ~ i l e ,  situated on the left bank of thc P e ~ ~ h n n ~ ~ g c l ~ J  s t r e n ~ r ~  
stnuda a monastery, called Kor~pk~~l ing,  in the centre of a gnrden. A market (boznr) is daily held on the 
sI1"e cnllcd Thorn, hetween the city rind the Tnshil~~mho monaster:, where every suleable nrticle is expowed 
tllrol~ghont thc d iy, the vcndors retiring to thcir homes in the evening. 

The popnlntion of the tit!. is estimnted a t  9,000 souls, eaclusire of the 3,300 priests. The earth 
here is rich, and yicltls fine crops of grain. Thc city is n ~ l e d  by two Dcpun~, one residing nt Khdmk 
village, nnd the other a t  Rimu villugc, but two Jongpons (inferior officers) are ohliged to tnke up qrlnrtem 
ill tlie city. 

A force, consiHting of 100 Chinese nnd 400 Bliotiyn soldiers, is qiinrtered here. To the sonth of 
the city, and distant nhollt fifteen milcs, is situated a hill called Mno-mi, where gold is said to be f o ~ d ,  but 

strict order pro hi hit^ the people from working it. 

N o v ~ a s ~ n  16th.-Tile Knsllmir &lnhnrajah's merchant', ror whom we uycre waiting, came in on 

Offirinll!. tallrd Lopohah, hi8 own nsme in I h s  caw being Chj-a~ggenbao. 



this day, and I wnitcrl on him with a few preaente, requesting to be permitted to accompany his men, .na I 
llnd done from Tndfim. I told him the story of my illness, and how it  wns t ,hd 1 came with l~is senants, 
He mw 110 oljcct,ion to my co~~t inning with his men, and promised to assist me a t  Ll~i&.  I took 
obscrvntions fnr latitude a t  this plnco ns ofteu as I could. 

28th.-The Ncpnlesc njient (vnkecl) a t  L h b i ,  who was recalled by Jung Bnhndoor, arrived st 

Digarchi city on this day, and I was sony not to discover my brother among his followcrs. 

DECE~IBER 2211d.--T,eft Di&mrchJ.city, nnd mnrcl~cd to GiLng villnge. FJrd.-Arrived at Penjjolle 
town, gorerned by a Jongpon, a h o  rcsidcs in the fort. 24th.-Arrived st Tikche village. 261h,-\vc 
an.ived a t  C ~ a n p e  city, n 11ich is about the size of Dignrchl, and hns a fort on a low hill in the heart ,,f the 
city, and also a Inrgc gilded tcmple. The city is ruled by a Depon, assisted by two Jonalons, 

A force, consisting of 50 Chinese and 200 Bhot,iya soldiers, is qnnrtcred here. The ~ , ~ ~ ~ ~ d ~ ~  
between the L11:id and Loh (Bhootnn) territories is thrce days joul-ney from Cynngze. Rice nnd tobacco 
imported from Bl~ootnn, while wheat, flour, barley, oil, radish, pease, ghee, produced in thc plnce, nre solll 
very cheap. Very fine crops are rnised here, nlthol~gh it  appeared to me to be higher above the sen level 
tllnn either Dignrchi or Lhb / .  The following nre the names of tbrec different descriptions of moullcll 
cloth mnr~~~fnctnred in this city, for which it is famous, viz., gethh, nnmbn, chuktu, purik nnmbu, tllis 
Inst being very superior. I t  is also the sent of the rnnn~lfnctme of a kind of small bell, cnlled y t l ; i ,  
with which they ndorn their horses. To the sonth-west, north-west, and sooth-east of the city are plains 
stretch in,^ from six to tcn miles, through which the Peninnugchri stream flo~vs. d.t this time of the year 
the river becomes frozen, and men pass over on foot. We stnrted from hence on the 28th. 28th.-Arrived 
at  Gohzi villnge. 29th.-Arrived a t  Hi111ng village. 30th.-After crossing ILbarolh mountain, we arrived 
a t  Z M  hnlting place. 3lst.-Arrived a t  Nanganchejong, a villnge on the Yamdokcho lake, with a lort 

on a smnll bill. 

JANUARY Ist, 1866.-Arrived a t  Pihhtejong, on the bank of the Yamdokcho lake. Its small fort 
is situated so close to  the lake that the water wa~hee its walls. 

2nd.-Marching dong  the bank of Yamdokcho lake, we came upon a band of robbers. One of 
them took hold of my horse's bridle, and told'me to dismount. Through fear, I was on the point of 
resigning my horse to  him, when a Mahommedan who accompanied me, rnised his whip ; whereopon the 
rohber drew a long aabre, and lvshed on the Mahornmedan. Taking advantage of this favorable 
moment, I whipped my own hone forward, and as the robhem could not cntch us, they fired on but 
without effect, and we arrived a t  Dernaung village nll safe. 

The Yarndokcho lake from this point stretches to  south-eeet a h o ~ ~ t  twenty miles, and tbcn turns 
west. Tbe brendth of this lake varies from two to three miles, and i t  is said to be very deep. In the 
centre of tho lake stands a hill, a t  the foot of which are situated a number of villages. The circnm. 

ference of the lake is about forty-five miles ; it is crossed in wicker boats covered with leather. We hnlted 

a t  DemPung this day, the 3rd, to  procure yaka and coolies. 

4th.-After crossing KhambilS monntnin, we arrived at Rhnmhi-Rrirchi villye, situated on tile 
right bnnk of the Brahmapntra river, ~ n d  taking bont from hence, we were rowed down the 8t.rcnm to 
Chusul villnge, p w i n g  Chak~nm Chori village, which is situnted on the right hank of the river, nt foot of 
hill, aud a l o ~ ~ p i d e  an old bridge (formed of irou chain and rope), which owing to its insecurity, is 
aeldom or never used, the ferries being preferable. 

The KhnmbilB mor~ntain forms the houndnry between the two districts 00 and Chnng, from 
KhambSli west to K:ili m o ~ r ~ ~ t a i ~ ~  being the Chang, and from Khnn~hLlOenst to (:hari heing the Oodi~trict. 
C h u ~ l ~ l  Jong is ruled hy a Jo~~gpun.  On the bauk of the river, situatcd on a low hill, atnuds n fort 
stayed here three daya. 

8th.-Arrived a t  Chibonang villnge. 

9th.-Marching along the r igl~t  hank of the ICichn Snngpo river, we arrived a t  Netnng villflgo. 
The Kichu Snugyo river conlee rronr the dircction of L l l g ,  and fall8 into the Bm11111aputrn 11t Choaul 
vill~ye. The Br.~t~mapntrn [rum thcuce flows cast. 

10dr.-We nl.ri\-cnl this t l : ~ , ~  at 1,11Li, nntl, so or^ :thcr my nrrival, T enr.ngetl two rooms in a I)llildillg 
v:~lled Dhiki R:~l~r l ;u~ '~;~sl~il~~~~~l~o-gi-lil~:~~~ Sun~lxi. O I I ~  of tl~r: rl,onla \\.ns ndal;ted for tnkiug 1nS atJLr 

ullacl.vntion8 froln \ Y I ~ ~ I ~ I I  1 I I ; I ~  lruc~i l~orc wurc tc11 daj-s, H ~ I C I I  tllc LV~,CII : I~ 'B IIIUII, my late c o l : r l ~ f i i ~ ~ ~ ~ ~ ,  
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told me they were going to visit the Coldan monastery, and asked me to go with them. I accordingly left 
1,hG in their company on the 21st, and arrived a t  S M  monastery, distant some three miles only from 
~ h u ,  at the foot of the Tatiphh mountain. The circumference of thia mountain is little more than one 
mile. Numerous temples, with gilded spires, and of all sizes, are sccn in the inclosure. The idols withiu 
nre studded with gold, silver and precious stones. They differ in size and hideousness, some haviug horns, 
hut the limbs and lower portion of the figures are generally those of men. I wna informed that there 
were 5,500 priesta in this monastery. 

22nrl.-Starting this morning from Sari, n7e arrived late in the evening nt Dbk YQlp4 monasteq, 
situated hdf  way up a hill. Mally temples are to be see11 here also, a l tho~gh  the number of priests is not 
1110re than a dozen. 

83rd.-Arrived a t  Bumtod. 

24th.-After crossing the Kichu stream, we arrived a t  Goldan monastery, situated on the summit 
of a low hill. The circumference of this monastery is about three-quarters of a mile. There are numerous 
well-built temples, with idols much the same as those at Sbh.  It is reported to be a very wenlthy 
monastery, and is occupied by 3,300 priests. 

25th.-Returning to  Lh&, we arrived a t  N h g r h  village. 

2611~.-Reached LhLL. It wna my wish now to follow the coume of the Brahmnputm river, but 
I w a ~  informed that, unless I went with a well-armed party of a t  least a dozen, it  would be dangerous to 
proceed. 

The city of LhPs4 is circular, with a circumference of two and a-half miles. In  the centre of the city 
stands a very large temple, called by three different names, vis., Mhohindr4nat.h. Jo, and Phokpochengri. 
The idols in it are richly inlaid with gold and precious stones. This temple is surrounded by bazala 
and shops, kept by LhJd ,  Kashmiri, Lndbki, Azimabad, and Nepalese merchants, a number of whom are 
Mahommedans. Chinese tradesmen are numerous here alao. 

The city stands in a tolerably level plain surrotmded'by mountains, the level or open ground ex- 
tending about six miles on the sast, seven 011 the west, four on the south, and three on the north. At  the , ,, ,. 
northern end of the city there are two monasteries, cnlled Mhrd and Emoche. At the north-west corner / / jw -& L- 

stands the Chumuling monastery. At the west end the T & ~ I I I I ~  monastery. The monnatery called 
Kontyding is about one mile west of the city, a t  the foot of a low iulated hill called Chbpochi, which"' '2 '$ ') 
has a house on its summit. About threequarters of a mile west of the Rdmoche monastery there is, on a low 
hill, a large and strong fort called Potolhh, which is the residenoe of the Llm4 Giirh, who is alao called Gewh. - $ D O T  f&&dfi,,, 
i- his head minister being generally cnlled rajah. The fort is one sad a-half miles in circumference, / 

and 300 feet above the surrounding level ; steps lend up to the fort on every side. The village Jol lies under +) s ~ L '  

the fort. Four miles west of the city stands tho Debnug monastery, at the foot of a hill ; it is occupied by q0 4' 

7,700 priests, who are held in great veneration by all classes of the Lh& people. South of the city, and 
dietant three miles (beyond the Kichu Sangpo river), is situated the Chochuliug monastery. I accom- 
panied the Ladik merchant, called Lopchnk, ou the 7th of February, to pay homnge to the GewMng-Lo- 
che (the Great Lbm4 of Tibet) in the fort, ascending by tho southern steps. A priest came out to receive 
UR, and we were conducted into the presenco of the Gewlring-bo-che, a fair and handsome hoy of about 
thirteen y a m ,  seated on a throne six feet high, attended by two of the highest priests, each holding s 
bundle of peacock feathem. To the right of this boy, and seated on a throue three feet high, was the / 
rajah Gyilbo-Kh~ro-C;~&o, his minister. Nunlbers of priests in reverential attitudes were standing a t  a @ r 4,: -, 
respectful distnnce from thorn. We were ordored to be aeded, aud after nlnking offerings of silks, sweets //', 1 ~ 6 .  
and money, the Limb Odrh put 11s three questions, placing his hand on each of our h e d s :  '18 Your RalfineAek 
king welll' 'Does your country prosper!' and Are you in good health 1' We were then served with tea, 
which some drank, and others poured on their heads, and after having a strip of silk, with a knot in it, ? h a  @,r#ocAf 
lllnced by the priests round each of our necks, we were dismissed, bnt many were invited to inspect the 39b 41 

uuriosities that were to be seen in the fort. The w d s  rind ceilinjp of all the chiof houses in the fo*, '- q< 
and all the templeu that contained images of gold, were covered with rich silks. 

The LBm4 Odrh is the chiof of all Tibet, but he does not interfere with state bnsineea. He is 
lookctl upon ns the plardinn divinity, and is supposed never to die, but trnnsmigrates into any body he 
~lec\aos. The dew1 I ~ d y  from which the L4m4 Ghrh's soul has departed is placed in a gold coffin studded 
with the finest gems, alld kept in the temple with the grentost cure. The belief of the people is that the 



sol11 of one L i m i  G i r t  is ~ r i v i l e ~ e d  to t r anamip te  thirteen times. The present Ldm6 GQr(l is in 
his thirteenth trnmmigration. Churtnns are placed over the cofins containing the LkmBs' bodies, and it 
is said that these dead bodies diminish in size, while the hair and nails grow. 

The rajah, or gyalbo, is next to the LBmi ChG in rank, below him there are four miniate- d d  
, I  . ,  r k,askak, who conduct all state business, under his orders. The Chinese vakeel a t  LhisB, who is 

1 w a m b h ,  has the power of reporting against either the rajah or the four ministem to the king of chine, 
and, if n e c e w y ,  can have them removed from office. 

The general belief of all t.he Tibetnns is, that no sooner is the L6mi G h i  born, than he spwks, and 
all withered pla~lta and trees about his birthplace at  once begin to bear green leaves. The moment 
gets to the Lhi& conrt of snch an occurrence, then the four ministers repnir to the house, in order to 
ascertain the truth by the following method :-Articles of all descriptions are placed before the child, and 
he is requested to tell which belonged to the late LLlmi Ghii, and which did not. Should he he able to 
select from the articles put before him such of tl~ose that belonged to  the LamB Ghrh, then he is pro. 
n o u n ~ d  to be no impostor, and is forthwith carried away to the fort of Potolih, and placed upon tl18 
throne as LBmd GbrCI. 

The lfahommedans of Lhis4 gave me the following account as to the selection of the future L h &  
Gfirb :-From the day of the death of a Ldmd GGrii, all male b i ihe  are recorded by the L i m b  about the 
city, and the ministers are secretly informed of them. Names are given to the children, and on tbe thirtieth 
day aftor the decease of a L i m i  Ohm, slips of paper, each bearing the name of a child born within the 
month, are placed in a vessel; the chief of the four ministers then drnws out one of the slips with a pnir 
of pincem, and which ever child's name that bears, he is pronounced to be the future L i d  G M .  He is 
then taught all that is required of him by the priests, and when they think he baa come to years of dis- 
cretion, the previously narrated ceremony of the choosing of articles is conducted. The people of Lhid 
are kept in the dark as to this method of adopting a, Lim4 Gbrb. The Lb4sL people are, by ntmgeq 
supposed to adopt a Ldm4 Gbrh, in order to  prevent the Government of the countrg from falling entirely 
into the hands of the Chinese. 

Of all the monasteries in these parts, the largest, apparently, mre SQd,  Debang, Goldan, kc., and 
ompied  likewise by the largest number of priests, but in former days the monaeteries held in grentest 
esteem were Kontvallpg, Ta=mg, C h u m n a n d  Chochuling ; and on the death of the Potolih rajah 
the successor wse chosen from one of theae four monasteries, while now he is chosen from the Debaag ! \ lnonastery only. The reaaon that the Potol4h rajah is not selected from one of the four moneaterieb 
but only from Debang, is because, not very long ago, Shti  Safide, d i e d  with the Debang priests (7,700), 
and also with the people, and aided by the Chinese vakeel, managed to rembve the then reigning rajah 
Gjalbo Riting, from the throne, and drove him to Pekin, where he died shortly after. Sith Safdde then 
assumed the position of rajah, and ever since the recognised heir to the P o t o m  throne has been the bead 

)-, - I Lb& of the D e b a n g ~ e e r g .  (13; 
Three days journey (thirty-six miles) east of L h M ,  situated on the left bank of the Brehmaputm 

river, stand8 a moneatery called Sime, the sent of the Jam Rajah, who is believed to possess the power and 
authority to punish or reward thc souls of departed men. Tlie state trensury of LhasL is also at thin 
place, Sdme, and, on the occasion of a war, the four ministers repair thither, and after a little cerenlony~ 
receive the amount they solicit, with an injunction to return the same within a certnin period. Witllill 
forty miles emt of SBme monaatcry, and on the right bank of the Brahmaputra, is situated Chotang city, 
rivnlling in size the city of Digarcha. The Brnhmap~~tra river flows from hence in an easterly direction 
for a distance of one hundred nnd twenty miles, and then flows due south. 

I I obsemed that there waa but little order and justioe to be seen in Lhisd. 

The new ycar of this people commences with the new moon appearing on or about tho 15th of 
Febn~ary ; they call it Lohsnr. On New Years' Eve an order from the court goes round to have eveq house 
in the city cleaned ; the honses are swept and whitewnshed, and the streets are cleaned. On the da? 

following ench household displays as many flnm, &c., from the house-top as it can atiord. Throllghout 

the day and night sirwing, dancing, and drinking are kept np. On the second day of their new year all the 
people of the city aascnible before the Potolih fort, to witncas the following fent, performed genornlly by 
two men :-A stror~g r o ~  is fi~*tc~~ed fro111 the fi,rt WLLIIR to strong rivets in Lhe ~ r o l ~ n d ,  100 ynrda Jiatnllt 
frtim thc base of the felt. l'hc two ~~nfortunxto mcn the11 hnvc to slide down this rope, which very ofion 
lnuves fatal to them ; sl~ol~ld thcy, h~iwcver, snrvive, they are rewarded by the court. The J,h1n6 GnrA is 
alaays a witnesn of the p~*rtornlance fro111 the fort. 
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From the commencement of the new year, wlloever pays the highest sum is considered the judKc 
of the mjab's court, and for taeuty-three days he exercises his authority in the most arbitrary mnnllrr 
possible, for his own benefit, as all tir~cs, hu., arc his by the purchase. The 1~urcllwor of such uuthority 

be one of the i , 7 O O  1)riests attached to the L)cbat~g monustery ; thc snccuasfi~l pricst is cnllcd Jal~lo, 
ruld announces the fact t l~rough the streets of Lhtisi iu pewon, bcnring u ailvcr stick. 

The pricstcl attached to all tlie tcrnples and monasteries in the nciglihourllood a s~eml~ le  in tlie fort, 

and offer homage. T l~ l s  c~qscn~l~l~ng of tlie 11r1ests 1s cnllcd XIOIIIII Chumho, and the holid.~ja go by thc snmu 
name. The JU~IIU'S meu ure now seen to go u b o ~ t  the streets and places, in order to discover any conduct 
in the inhabitants that Inny be Found fnillt with. Every 11oase is taxed in Lhbsi ut this period, nnd the 
slightest fault is punished with the greatest severity by fines. This aeverity of tllc Jalno drives nil the 

classes out of thc city, till the twenty-three days are over. Tlie profit gained by the Jalno is 
about ten times the purchase-money. During the twenty-three days all t!ie priests of the r ~ c i ~ l ~ l ~ o u r  
hood congrepte a t  the hZichind~nit11 temple, and perform religiolia cercmonics. On the fifteenth day of 

the new year nll the priests, assembliug about MbhindrLuith temple, display hnndreds of idols in for111 
of Inen, animals, trees, &c., and throughout the night bun1 torchcs, which i l l u~n i~~u te  the city to a great 

distance. The day on which the authority of the Jalno censes, the rajull'd t n~ops  p:tmdc thro11g11 thu 
streets, and proclaim that tlie power of the rajah has a g i n  been nssumcd by him. Twenty-four da i s  
sfter the Jn111o ceases to have authority, he  again assumes it, and acts in the same arbitrary manner as 0x1 

the firat occnsion, for ten dnys, after which authority is once more nssumcd by the mjali. These ten days 
are called Chokchnt hlola~n. 

On the first day the G m 6 s  all assemble, as before, a t  >IBcliindri1i6th temple, aud aher  a religious 
ceremony, iuvoke the assistnnce of their deities, to prevent sickness, Cc., among the pcople, and, as a peace- 
offering, sacrifice one man. This man is not killcd purposely, but the ccrelnony he undergoes ofteu 
proves f&tal. Grnin is thrown against his head, and his face is painted half white, hulf black. 

On the tenth dny of this vncntion, all the troops quartered a t  L h G  march to  the ten~plc, and form 
line before it. The victim, who has his face painted, in tlieu brought farill from the temple, and reccives small 
donations froni nll the populace assembled. He then throws t l ~ c  dice with tlie Jnlno. and if the latter loses, 
it isenid to  forebode grent evil, and if not, and the Jalno wins, then it is believed tlint the victim, \\ho is to 
hear the sics of nll the inl~nhitants of Lhis i ,  has been permitted by tho gods to do so. He is then marched 
to the u,nlls of the city, followed by the whole popnlnce, aud t roop  hooting nnd shouti~lg, nnd discharging 
volleys after him. When hc is driven ontside tlie city, then peoplc return, and the victim is carried to  the 
S h e  monnstery. Should he die shortly after this, the people say i t  is an auspicio~~v sign, and if not, lie 
is kept a prisoner a t  Simo mollastery for the term of a whole year, after whicl~ hc is released, and ie 
allowed to return to  L h i d .  

Thc dny following the banishment of the man to S h e ,  all the s b t e  jewcls, gold and silver plate, 
b., are hroaght out fro-the fort, and carried through the streets of Lhtis6, protected by the troops armed, 
and followed by thousni~ds of ~lpectatora. Tonrnrds evening erevthing is tnken l~ack to the fort, and kept 
IIE bcfore. The dny following, immense images of the gods (formed of vnriegnted pnper, on nooden Fmme- 
work) are dmgqcd l)y men through the city, protccted by armcd troops. About noon the whole populace, 
great nnd smnll, nssernble on tlre plnin north of the city, aud publicly cnrousc, mce, nnd pmctice with the 
gun nt targets. I waa inforrncd that the Molam Chamho and Cl~okchi~t JIolnm vncntions, with all the  
religious ceremonies and ohservnr~ces, were instituted from time imn~cmorinl, bnt that the business of 
putting to the highest bid the powers of sole and chief magistrate, dates from the tenth tra~~smigration 
of the soul of tlie present L i m i  OhrQ. 

One crop only is mised here in the year. Seed is sown in April, nnd the crop cut in September. 

The grnins raise 1 are Soa, Ne, Do, Doo ~ a i m a ,  Youklrr (barley, another description of hnrley, whoat, an- 
other kind of wheat, pens, and m~ismrd). Radish, carrots, onions, potatoes, b e a ~ ~ s ,  garlic, and various 
other edibles are cilltivat~d. There are two kinds of trees, mllcd Chk~ngrnn and Jawixr, hut they are not 
indigenoi~s, and are ollly to be neon iu gardens. There is no jungle heraboots, and except i~~g one thorny 
bush, called Sia, the hills are absolutely barren. 

A very few of the rich men's hou~es  are built of brick and st,me, all others are of mud. Some 
few are built of sun-dried bricks. The man~~fnctures of LhLd are woollen oloths, folt, LC. The onttle of 
Lhffli are cows, sheep, goats, yaks, homes, assea, $0.; pigs and dogs are also reared, the latter being a very 
bia animal; there are quantities of domesti0 cat5 mostly hlack, and a few white and red. Fowl& pigeons, 
kites, crows, ducks, and together with a variety of s~uull birds, are v e v  numerooe. Snakea, 

"ptilee, scorpious, kc., are not known. 
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The water supply of LllLB is from wells, and a tux of tvo  annas on every houae is inlposed 
monthly on the inhabitnnts for the use of the wells. 

During the month of December, merchants from all parts bring their merchandise here (from 
China, Tartnry, Dnrcllando, (Ihnndo, Khnm, Tawnug, Bhotun, Siklrim, Nepnl, Darjiling, Aziniahad 
Lad&). From Chitin,  ilks of all varieties, carpets and Chinawnre. From Jilin:., in Tnrtary, is h r o ~ l ~ l ~ t  
lace, silks, precious gems, carpets of n superior manufacture, horse-saddles, nud a very l a r ~ e  kind of L)unlbe 
sheep, aho vnlual,le horses. F ~ o m  Darchando immense qr~a~rtities of tea-(Darchnndo is uid to he 
situated north-ewt of Lliisi, nud to be distant two ~nonths' journey). Froni Cllando city, in the Khlln 
territory, an enormous qunntit; of the musk perfume is brought, which cventunlly tiuds its way to E\lrope, 
through Nepal. Rice, and other g n i n  thlrt is foreigu to Lhizli, is brought from 'l'awung, in Bhotan. Froul 
Sikkim, rice and tohacco ; nud from Nepal, Dnrjilinq and Aai~nabad, broad-cloth, silks, aatins, mddlcs, 
precious stones, comnl, pearls, sugar, spices, and a vnriety of Indinn commodities. Chnrns and seffron 
(kb-r) from Ladik and Kaehmir. The merchants who conie here in December, leave ui hIarch, 
before the setting in of the rains render the rivers inipns~ablc. The inhabitants use ornaments of coral, 
pearls, and precious stones, and occnsio~ially of gold n11d silver, which are more especially wornLy women 
ou their hends. Conts lined with the skins of slreep are ge~~eral ly  worn. 

During the month of December, a t  nights and enrly in the mornings, the mercury in the themo. 
meters a u k  below 3Z0, and during the days never rose over 40' to 45". The river Kicliu \van froze11 at 
that time of the yenr, and water kept in the warmest pnrts of a house, froze, m d  burst the vessels holding it. 

The chief divinity woraliippcd in this part is Budh. 

The food of the inhabitants consists chiefly of salted butter, tea, mutton, beef, pork, and fowls. 
Rice is not much eaten, offing to its high price, aud bccausc it is considered a fruitful source of disease. 
Other edibles, such ns wheat, barley, and kitchen produce, &c., are cheap. 

The corrent coin of the country is a silver piece called Naktang, two and a-half of which pieces 
being the equivalent of one rupee. The silver pieces are cut into either halves, or into three pieces, the 
half pieces are called Chikyah, and one-third of the Naktang is called Knrma, and two-thirds of the Xaktang 
piece, called Shokang or Miscd. There is also a Inrge lump of silver, bearing the eeal of the Chiueea 
Emperor, the value of which is equal to 333 Naktangs, called Dojah or Kurus. 

To the north-east of L h M  distant about one months' journey, there is a country called Kham or 
Nyahrong. Thousends of the inhabitants of this country annually pay Lhaaa a visit, some under the plen of 
wishing to worship, while othew come with the osteneible reason of trading, but all really come with the object 
of robbing and stealing whatever they can. Theae peoplo are held in terror by all the peaceable inhahiten~ts 
of the L h d d  territory, who have named them Golok Khamba. Highway robhery and murder are perpe- 
trated by them without compl~nction. They appear to be exempt from the wrath or punishment of the 
L h M  chiefs. The Lh6d  government never tokes notice of any complaints bronght against this maraud- 
ing tribe, and the reason I heard for this u~lence wns that the I,h& vnkeel w ~ t h  government mcrchan- 
diee, ou his annual journey to Pekin, has to pnss through the territory nppertaining to this tribe, and to 
insure a nafe journey for these, the government con~~ivesut  the rn~sc l~~cf  done by them in the Lliisb tern- 
tory. b o t h e r  reason I henrd was, that, in cnse of 11 war, this Khnmba tribe would rcnder good service. 

North of L h b 4  and four miles distant, is situated a long hill, stretching from cast to west, rcl>ortcd 
to contain immense vant i t ics  of silver; but a government order anyone from work in^ tho 
metal. The government itself refuses to  work thc metal, for the general belief is, that the country will be 
impoverished, and the men will degenerste, should the mete1 be worked. . 

A Chinaman, not many yeara ago, worked a large ql~antity of silver here, but intimation given 
to the government of the fact, and the man was seized, and sent to Pekin, ahcre his hands were cut of. 
The name given to  this hill is Toti-phu. On the summit of this hill is a spring, and a large flat deb of 
atone called Darga, the seat of the  Mahommedan Pir. Another large slab of stone close to this 
ia d e d  J a  Nawaj ; it bears the impression of a large hand, mid to be the hand of a Mahomeden Pir, 
who lived bere in former days. ?The Mahomeclans of LhB& resort to this place to wornhip. I t  in nleo 
reported and believed that gold exists in the T ~ t i - ~ > h u  hill, and nenr the monasteries Debnng nnd 
Hnrnoche, but  it in not worked. Gold is however worked to a very slight extent near the m o n @ ~ t e r ~ ~ ~  
by the priests, but should they, in their search, discover II nu :pet of large size, i t  is immediately replnced 
in the earth, under tho impremion that the large nuggetu have life, and germinate in time, the 
nrusll lumps, which they ure privileged to qarch [or. 
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To the north-east of L h k 4  and one and n-half months' journey from it, a t  Sarka or Tl~ok, is 
in large quantities, there being no prohil)ition as to workin: it. This gold is carried to Lhis i ,  

Gartokh and Digarcha. In this country no grain ia raised near Sarka, the gold-diggers-barter the metal 
for p i n ,  &c., brou,ht by merchants. 

The strength of the standing force in LhbB ia 1,000 Bhotiya and 500 Chinese soldiem, armed with 
long flint guns, and of lato scmn small pieces of ordnance have been introduced. Dnring the war be- 
tween thc Goorkhas and the 11hish golrernment, in 1854, a t ~  order was givcn for a census of the inl~abi- 
h t s ,  nud, exclusive of thc military and priests, Lh66 was found to contnin 9,000 women and 6,000 men. 
~ h c  rcmon of this prclmnderance of fctnnles over the nlalcs is easily acco~~nted for, in consequence of tho 
large uumber of males who become priests, who are compelled to vow celibacy. 

The Nepnlese residents nf L h h g  though believing in the aame divinity, Budh, aa the L h G  people, 
yet differ from them in many minor points. Another reason of the ecanty popolation of L h U  is traced 
to the custom of one family, consistin: say of four or five males, who cohabit with one woman. 

Regarding the disposal of their dead, the Lhdd  people of the poorer c1a.q~~ bind the corpses 
tightly with rope, and place them erect against the inncr walls of their houses for two or three days, 
while the richer and well-to-do classes detain the corpses in their houses for a lrngth of fourteen d g s  ; 
aRer ~ h i c h  time ~ r i e s t s  are invited, who prctcnd to rcld from their ritual the matlner in which these 
corpsos are predestined to be dtsposecl. Sometimes their decision is to cut the corpse into pieces, and 
acatter the fragments to the birds and beasts of prey, and son~etimes to bury them. The reason 
assigned by them for detaining the bodies springs from the belief that they may bccome demons if dis- 
posed of without the blessings of the priests. 

The inhabitants of Lh& report that the rca(ly cash possessed by the povrrnment of L h a ,  and 
deposited in the Potolih fort, equnls, if not exceeds, the wealth of the whole world, hnt 1 was of a contrary 
opioion, IM I learnt that, during the war between L h U  aud the Uoorkhns, in 1854, the Lhlisi government 
hnd to bring two lacs of rupees from S h e  monastery, to conduct the war. 

Having made such a long stay in L h M ,  I had completely exhausted my funds, and waa driven to 
leach some Nepalese merohants a little Hindee calculation, for my support, since I could get no crcdit in 
the place, and no opportunity to return to Nepal offercd itself. I was one day questioned as to who I 
wna by two Mahommedan merchants of L h G ,  who appeared to be of 8 better class than the getierdity of 
the people. I told them (as 1 had told every one who nskcd n ~ c  the sumc question) that I was u Bisahiri, 
but they contradicted me familiarly, and said that I, they were convinced, vas no Bisahiri, and a t  last they 
forced me to confess the truth, but solemnly swore to secrecy. By this confession of mine I was enabled 
to borrow nf them a sum of money, on pledging my match, and after borrowing another small sum, I m d o  
ltp my .mind to start  from Lh& by the first opportutlity that presented itself. 

I was a t  about thie time very much alarmed, by seeing the Kirong Jongpon in the streets of 
LhBdone day ; and I was still more ularmed on seeing the numlnary manner in wluch treachery in these 
PWtfl was dealt with, in the person of a Chinaman, who had seditiously raised a quarrel bct\vecn the  
priestsof the Sara and Debnng monasteries. Ho  was (nu the rorcipt of an order from Pekin to kill him) 
brought out before whole of the people, aud beheaded with very little hesitation. Owing to my alarm, 
I changed my residence, and seldotn appeared in public again. 

At  this time I learnt that  the Ladhk merchant, with whone serrantr I h d  travelled hither, was 
aending his party back to L d d k  with large quantities of tco, kc., that he hnd purchased. Hearing 
this, I went to eee him, and after making a fow proa~utr ,  preferred my rcqurst to be allowed to return 
to my own country &lollg wit11 him party. H e  aeeented, and ordored thnt 1 ahould be nvll provided for, 
Riving hie ee r~nn t s  injunctions to rcccive from me all that I might owe him on our arrival a t  Man- 
Bnrowar. 

APRIL 2lel.---Left L h h 6  early t h i ~  morning, and arrived at eve a t  Netnng villago. 2 2 d -  
Arrived a t  Chusul. 2.?~d.-Amived a t  Kamba Uarchi villnge. 2-4th.-Crossed KhnmhilP mountain, 
md arrived a t  Piute Jong viUryo. 25th.-Arrived a t  Naugancho villago. 26th.-Croased Kharola 
mountnin, and arrived a t  nalung village. 27th.-Amircd a t  Qymgze city; bnlted hcre the 28th. 
2gfi.-Arrived a t  Takche vilhge. 3Oh.-Arrived a t  Pen8 Jong village. 

MAY 1nl.-Arrived a t  Shigdtzo city ; m d c  a atay of nix days here, while collerting prorisiotin 
the r o d .  8th.-Left Digarcha in the morniug, and arrived a t  Natang village. 9Lh.-A~iued st 



Sabgeding villnge. 10th.-Arrived at  Silkn viUnge. 11th.---hiued a t  Tn~ncheding village. 12fi,-  
Arrived at  Phuncholing villnge. l3tli.-Arrived a t  Chnkdong villngc. 1-1th.-Arrived at ~ ~ ~ ~ l , j ~ h ~  
t o m  ; halted hcrc ono day, seelting provisions for the road ns far as 3Iansnrowar. lGIA.-Cms,ed the 
Brahmnputm river, nnd arrived at  Singilung rillnge. 17th.-Arrived at  Lhnrchn villnge, l ~ , h , -  
Arrived nt Gnnbring Thnkn Tarja~u. 19tI~.-hri\.ed nt foot of Rigu Tapjnn:: monaatcry, nitunted on 
hill. 20th.-Arrived a t  Snng-Sang-Kao Tarjam i hnltcd here one day. 22nd.-Arrived at GG, cnm,,, 
23rd.-.4rrivcd at  Sang-Sang-Gindo T:~rjam. 2-I,fh.-Arrived nt, Gilangbn-Talto camp. 2 ~ t / i . - ~ ~ i ~ ~ d  
at  Raltlln Thazang Tnrjam. 26th.-Arrived at  Cho~nukuls Tarjam, 27th.-Arrived at camp 
Gyarllo fieel. 2Yth.-Amired a t  Snrka Jong. 29th.-Arrived nt Tugung ca~ lp .  30L/b.-.hri\-ed 
Srikarpo camp, nfter pnssing Niku Tarjam. 3lst.-Arrived at  Thuku camp. 

Jm 1st.-Arrived at  Tad6m monnstery. 2nd.-Left Tadbm, and nfter crossing Chachu shenm, 
arrived at  Birmalung cnmp, on the left bank of the BI-ahmaputra. The Brat~maputra river ie called $ 
the people in these parts by three nmncs, Tamjan Kl~amba, Mathang, and Gnarichu Snngpo. 3 ~ d . -  
Arrived at  Tulu camp. 4tlb.-Arrived nt D h u l i s u ~ ~ ~  Tarjam ; sheep, goats, yaka and horses are seen in  
Inrge numbers herc; salt, which is got from Chnba, is bartered here for grain, brougl~t from nluktillnth 
and Jumla, thia plncc producing no grain. Sth.-Arrivcd at  Demar camp. Glh.-Arrived at Ln\lro - - 

camp. 7th.-Arrived nt Thamznag Tarjam ; sheep, goats, yaks, &c., aro scen herc in large numberP, nrlll 
salt ia bnrtered for grain brought from Juml:~; halted here one day. 9th.-*4rrived at  Thn Khnbjor; my 
servant here fell ill, nnd I was compelled to ;~sli the assistance of my LndPki cornpnnionu for prose. 
cution of nry work. l0tli.-Arrived nt. Gjau~zar  camp ; halted here oue day. 1'2fI~.-Crossed BIariom 1 
La u~ountsiu, and arrived at  UFO Tarjam, situated near Guukyud-cho lake; this lake is about tell 
miles in length, nnd two miles in breadth. lRtl~.-Arrived at  Nukchc cnmp. 14th.-Arri~ed at Tbok. 
chan Tarjam, on right bank of Some Chu stream ; halted here one day. 16th.-Arrived at Sarnie 
Unia camp, distant half s mile from bank of Mannnro\vnr lake. 1itlr.-Left Sarnia Unia camp this 
morning, and trnvelling fast arrired at  Darchan, a large villnge. Here I met Supia Yhopol, an inhabitnnt 
of the Kun~aon district, through whose nssistance I was enabled to dincharge my debta, which hnd been 
accumulnting since I left Lh6si. Thc party whom I had nccompnnied hither went on to Gai-tokh, while 
1, in company with two of Supin's sons, ~ tn r ted  for Kumaon. I left my ~ervant ,  who wns dlioc, nt 
Ynrchan, as a aecurity for the fulfilment of my ~rorniae to return and pay Supis all he hnd lent me. 
The watch I, however, could not redeem, but told the men who had poaneapion of it to lcavr it nt Gartokh, 
and thnt I would send tho moncy to rcdeern it. 20th.-Left Darchan this moruu~g, and arrived at a 
camp, name not nsccrtained. $let.-Arrived at  Gyanirnn ramp. During tho raina Dnrchnn and t11i~ 
place are reaortrd to by many traders, who romc 11c.l.r to diupose of their merchnndiae. 22n1l.-Arrived 
on right bank of Chu Nngo atream. 28rtf.-Arrived at  Thnznng camp, and \ms surprised to Bee the 
low hilln in the vicinity covered with snow in n way I had never seen before. The rond over Konvi. 
biogri mountain wnR roveretl with unow, and rcndcred quite impracticable, this caused me to .iournpy 
on to R'iti, but even this ro:ul was so 1nuc.11 c*overrd with unow, that, on crossing over a hill, I accidrntnlly 
slipped, aud the thcrmomcter I was carrying fbll nnd broke. I left Thazang this same day,nudarriv@d 
s t  Ship caulp. 24IIi.-Arrived at N~~l ic l~nng  cnmp, on bank of Sfikclul atroam. 25th.-l'he Snkchu 
rtrcnm an3 not f(~rdable, AO I travt~llc~l alongside i t  t,ill me arrivcd 1~t Dongpu villngc; there I 
asked who 1 wsn ; I snn~\-ererl that I \vn* n 13hotiya, like thco~aelvcs, but they refuucd to let mo pW 
u ~ ~ l e s s  I showed them my nutl~ority for trnvclli~~g tl~ither. They told ~ n c  if I had cornc from Tagla-Kotp, 
as I raid, to produce the pawport of the .Tonq~on residing there. I told them 1 wnn on my na!. to sili. 
but thiu did not natiafy thcin, anrl no the? told Ine I mnnt be detnincd till they hncl reported, and got 
bark word from the Daha .Jongpon. I Ivan told that \rhenover thc pll.sacs were opened, new8 of 
Tnct \ w a y  ~ c n t  oll;cially to el-cry villnge, and that none nf the passes wero yet opeu, henre theirsu~pirioll 
of me. Ou Reclng their detrrnlination to atop my furthcr progress, I told them that I had a pka8~ort 
from the Jongpon of Tnpla-Kote, but h d  forgotten, and left i t  a t  Yarchan, and if they would not let 
me pnss on, I would return to Darchan. They then informed mc that they would aUow me to return 
to Dnrchnn, but conld, on no account, let mo pnss for Niti, and with this, I retuned three milee 
the Darchan road, and struck out by a jungle path over hills, &c., and arrived at  night at Lflmlung 
camp. From Dongpu to this place I wee unable to continue my route-survey. 

PGth.-Ami~ed nt Lspthal camp. Here I eaa four B h o t i p  soldiers, who wcro sent here to ltoP 
the progreaa of BIajor Brereton. They questioned me na to who I wnr, where I hnd come from, and 
whither I was going ; my answer to them was that I h d  coma from xi t i ,  kno\vins thin wo~lld not ex. 
cito suspicion. This village is on the eztrome border of tho Lhd~6  t c r r i t o ~ .  27th-Arrived at 
gur camp, where I met BIajor Brereton'e camp. 1 halted hero a portion of the next day, and wna veq 
h d l y  treated by Major Brereton. 28th.-Arrived at Topi Dhunga camp, whero I loft my acrvm'l 



of one of them having been taken suddenly ill. 29th.-Crossed Utdhura or Untdhure  
dun, and thence made my way, through Kummn and Qurhwal, to Masuri. My servant Chumbal, 
whom I had left at Dnrchm, rejoined me on the road, having quite recovered from hie illness. 

My brother, who had returned to the Bntiah territory some timo before me, had been instructed 
to cross the pmses, in order to assist me. I gave him my sextant, and told him to carry a route- 
# w e y  back to Yongpu (where 1 was forced to leavo off), and thence to carry on the route-survey to 
(fdokh,  in order to 6x that place, and at  the same time to redeem my watch, which the W k i e  had 
left there for me. My brother was succeusful in both these objecte. 



Route-Survey from Nepal t o  Lhasa.  
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R E M A R K S .  

I n  KathmandG citg, near the left bank of the Biah. 
nomnti river. T h i ~  strenm, after flowing 1,uw 
pnres, joiils the Bahma~ti river, which comes from 
the eait. Thipit,hnli, tho housr of .Tung Ijnhndur, 
is on the right b:~nlc of the Bagmati, at 1,000 pncea 
from the junction. Putan city, oppo~ite to Thk 

'thali, is on the left bank of the satnc strenln. 
t e ~ n  le of Pashopati Nath is 10,000 pores 

enst of tge station. 

To station 169. At  the north end of the Kathmandt 
bazar. 

To 170. On bridge on the left bank of the Bidno- 
mnti stream. 

Bdnji bazar. 

To P i w i  resting place, on right bank of the Biebn* 
mati stream. 

To o s m d  nala from the N.E., joine the Biehnornsti. 

To Dharamthali village. 

To station 172. 

To Jitpur village. 

To a rmall n d a  which flows westward. 

To PBwh, or hnlting plaee, on the right of the rod .  

Tostat ionl77.  

To Knhnria Pirwh, a houee. 

To station 178. 

To Jaiphal Pi&. 

To station 179. 

To Rani Phw4. 

To Birahmanndi village. 

To Chowtaris PhwB. 

To Sontlrrriphedi, at the 1,me of the hill. Rere 8 nnla 
from the east, and nnotl~er from lGlOjoin, 
towards 31b0 for 900 paces. 
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R ~ a r a n s s .  

To station 180. 

At this point the Tari nadi from the N.E. joins the 
nala from Yundariphedi ; at the junctiod is Mal- 
kote village. On the right banli of the Tari nadi 
is a building for the court of the raja of Nakote. 

To Batnr bazar, on thc left bank of the Qandnk. 

Near Trisuli bridge, on the left bank of the Qandak. 
On the right bauli of the river is Kinchut bazar. 
A r o d  from Triuuli bridge rons iu a wuaterly 
direction to Pokra and Yilgurhi, two places of some 
inlportnnce. 

To stntion 183. 

To Deobung (Pimi). 

Relnngo, a umaU Bhotiya village. The rond runs 
about half way up the slope of the hill, which ap- 
pears very high. Hence the people along the 
r o d  are all Bhotiyne. 

Bekhti villnge. 

Ramcha villajie. To the west of Ramcha village in 
scen a very high snowy range, running in a 
northerly direction. 

Here a smnll ~ t r rnm runs by from the east, and two 
milee lower hlls into the Oiindak, near the lace 
w11~1.e nuother small ntrra~n elnptics itaelf. Prom 
this poiut the Qnudak iu diatant about two milea. 

Qnrang village. Thin villnpr, and all other8 on the 
rond lkom hence, nre rool'cd with wood ouly. 

TnngB, a small village. 

Boldong, a small village. 

Naklinphb a resting plncc for tmmcllcrs. 

L6uch4chimb0, a small village. 

A prrnmidal pile of stones at which the villngers 
korahip (Chorthu). 

I)bnglang, a very large villqe. 

Tiujil~ori, n ~ ~ n a l l  atream, flows from the south, and 
fallla illto the Gnndak river at about $ of n mile 
from henrc. Thim ~ t r o ~ m  has its origin in a large 
~l lcet  oi' n-atcr, named (ioosbi, well-known as 
p l a ~ r c  01' nnnual re~or t  by the inhabitants, for the 
~ I I I . I I O S C  of worship. 
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Along the left bank of the Gandak river. 

Shabrh village, a t  the junction of the Gandak and 
Langdong (IChola), a small stream from the N E. 
The Langdong Khol is bridged, and a toll is levied 
on all goods and men passing over. 

Ungal village ((mall). 

Opposite this point a small stream from the W. falls 
into the Gandak, and about fbur miles up the 
stream the vi l l~ge of G d j u n  is visible. 

Hcre the Gandak is bridged, and on the opposite 
(R) bank of the river is situated the village of 
Medongpodo. 

Here a small stream from the E. falls into the Qan- 
dak. 

Biting village. 

Here a small stream from the E. falls into the Qan- 
dak. 

Here the Gandak is bridged. 

Temurin Bnnslrr or Satang, a large village where tollfl 
are levied. 

1.500 1 1,500 1 Do. I A rom-mill. Hero a emall atrram from the E. falls 
into the Q;~nclak. 

1,SOO I Do. 

A fort caller1 Raswaprrhi, built by .Jung Bahadoar, 
nt,ands here. -4 good-sized ~trearn, nnmcd the 
LcndirhG, coming from the N.E., ti~lln into the 
(;andah. l ' l ~ i n  strctln~ form* the houndarp be- 
tween the Lhdsli nnrl the Oilrliha tcrritoriw. A 
ntcnrr! 4.: fcct high nnd 3 rcet in breadth ha3 heell 
rrrrtc.rl here an a bonndary pillar; it brars an ill- 

noription in Cllinc~c charwtcrs. 

nongkhang (I)hramnala). 

Along thc left bank of the Cfandak river. 

Do. do. 

Opponito this point a atreom from the W. falls into 
the Oandak. 

, \ l o n ~  thr Cnndn.k. This (st,ation) is identical with 
1 No. 'LOO nhove. 



R E S I . 4 J t K X .  

.- 

Thullsi& 

-1 slnnll stri-nm fro111 N. IT. 11). N. flo119 from hcnee pa. 
rallcl to thr O:ir~dnk, u ~ d  ftllla into it about one 
n~i lc  I~clow Tb1ulsi6. 

Kirorig, a smnll town. wit11 a large ten~ple  dedicated 
to  t l ~ c  Saint I'h;Icl~;iche~~~r& ~vhic l~  stands nt the 
S.  e ~ ~ r l  of l l ~ e  to\rfn. A rort ci~llc~l Sl~arb:i (jolly) 
lies to tllc enst, :loll a plncc c;~l!t.nl Xlib (jl~nfi) to 
the wcst. A l l o ~ ~ s e  : ~ t  thc N.\\'. end, the rcsi- 
dence of a LaIlro~~g, \\.as tllr plnce from which 
observations for l a t i t ~ ~ d c  were to l rc~~.  

A corn-mill, on the left bank of a small strennl froul 
the west. 

A bridge across tile last nlcutioned strenm. From 
this two monasteries (Chinpi) are seen a t  about 
four and five miles. 

Opposite on the right bank of the Gnndnk iu the 
village of Uillbo. 

Cllol~grlii villxgc. Opposite a l ~ i c h  n sn~nll  strernr 
falls into the Gnndnk. 

Jamding village. 

Parig Sing vill:~ge. 

Opposite this on the ot,l~er bank of the anndnk 
stands the Gar6 monastery ( l : i ~ ~ l ~ a ) .  

On the right I~ank of the Onndnk river, which was 
crossed 11y a bridge. 

Mignl villsge. 

Half mile from the Gnnilnk river. A good-eizcd 
stre:l~n C ~ I I I C S  from the \Ir., aud passing this place, 
fnllv into t l ~ c  Gn~~dak.  

Hnkm6 villngc. 

On the left bank of t l ~ c  Gnnrlak river, wl~ic l~  ane 
n&nin crossed hy n 11ridpc cnlled Hnh111li YJ r s~m.  
'I'olls n1.e Icvicd here dl~ring the lllollths of Sep- 
telnhcr n11r1 tictr~bur on I I ! ~  goods talirll ac t~sy.  

Tildi-fii, rill immcnse f r o p ~ c n t  of rock to tlre right 
the ro:lil, 1,cnrilrg i~~sc r i~ , t i o~ l a  in ('lrincse and 

1,hisi cl~nrncters. 

On the left h n ~ ~ k  of tllc Cnndak. 011 the ofllcr brink, 
and xhollt f .  nlilp from it, is a (.:illl]h (lll~lla~tel.!') 
llnlf ,Tnr t 1 1 ~  llill si~lc. A slnnll strenm from 
tllc E. hLlls iuto the U;indak a t  thin poilit. 

T]lotnn,o. TIIC hollses of this villngc are on l~otll bnllks 
(,f tllr (:nndnk. A small btrcam from E. here fnlln 
into tile (:nndak. 
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R E X  anlrs .  

On the opposite hank a glacier is visible, from bellenth 
which a s m d l  stream flows iuto the Galldak. 

A small stream from N.E. falls into the Gandak. 

On tho right bank of the Gnndak, which is bridged. 

small stream from the  N.W. falls into the Gandak. 

The n ~ i n s  of Linde Fort. 

On tho loft bank of the  Gnndak, which is here 
bridged. 

On the  right bank of the Gandak, which is here 
hridged. 

On the  left bank of the  Gandak, which in here 
bridged. 

A smnll stream from the S.E. falls into the Gnndnk. 
This strenm is the boundary between the t\vo dis- 
tricts Kiroiig and Jofikijotig. 

A stream from glacier on the  east falls into the Gnn- 
dak. 

On the right bank of the  Gandak, which is bridgcd. 

Sangdi villnge, a stream flowing from W. falls iuto 
the Gandnk. 

A small stream from W. falls into the Gnndnk. Tile 
road to Jofikijoiig and Lhrid follows n llortl~erly 
direction from thirr; Jofikkioiig is about 24 milea 
from hence. Followed the conrye of this nlnall 
stream. 

At  hIGn village. 

'On the top of L;ij6k Thilmlli mountain. Thenllo- 
metrical obscrvntions taken here. 

A p ~ i n g - ~ o ~ ~ n d  (chilksa). Along the bank of a 
streal11 called UGriiL Usudsk. 

At  this point n good-~ize strenm coming fro111 x.\V. 
firlls into BGriH Onndtlk. 

Kolung (chdkrm) grn~ing-~o.round. A ~trenm cnllcrl 
Chikc (ChG), from the N.W., falls into tilt! 13ill'ii 
Gnndnk. Froln henco a large road crossing 
high nloolltnin, distant nhout 16 miles, lends to 
Tiliet. 

Clri~rtnn (temple). A small s t r can~  fro111 E. frills into 
the Ufirii Onotluk. 

A small strcnm from W. f1111n into thc llilrid G~llldnk 

On the left hunk of the BGriH Gnndak, allicll 
Ilridged. 

UdrkliA temtorier. 
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X X S V  

GOO 1 ... Level 011 the ol~posite bank n stream from N.W. falls into 
the Di~r i i  Gandak. 

600 11,400 Do. I I 
Opposite, on the right hank of the stream, stande the 

vill;qe of Chiim, also called Nilhe ; this is a very 
11~rge village, 

At the village cnlled ChGlile a small stream from the 
E, falls into the BtriL Unnduk. 

1,200 I . . . 1 Do, A very large temple (Chortcn,) I 
Do. 

Do. 

Do. 

A village called Paiigdhn. 

A village called Phirile ; the stream is bridged a t  this 
villnge. 

On the right bank of the stream. A smdl  stream 
fi'om S.E falls into the Biiri6 Uandnk on the 
opposite side. 

Do. On the other bank the villare of Ltihar. A amall 
stre:~m from N.\V. hl ls  into tile Bkrili Gnnduk. 

2,200 I . I Do. I A village called xah  (amnll). 

Do. 

8,900 Do. 

... I Do. 

A Inrge village cnlled xnhk i~ .  A stream from the 
N.W. into the Btri:i Ganrlak, and a second from 
the S.E. falls iu on the opposite side. 

A (G6np.i) monastery. The colrntry from he~nce is 
covercd itli jrungle. 

A good-sized villnge, called Jonghll. 

1,000 1 ... I Do. I A smnll village, cnlled Pdldoil. 

GOO 

Do. A small village, called Cl~okiiiig. T l ~ e  rond from 
hence is very 1l:rd. 

Up &Down A l a g e  stream, called the Khinnhlirng (Chh), from the 
north falls iuto the Ui1ri6 (;audak. 

Slight A 

Level 

A smnll villngr called Lohong ; opposite stands the 
villnge of Go. 

The sninll village of Pnngu. A smnll stream from 
the S.E. falls into tllc Bhria Gandnk. From 
this point, For n b o ~ ~ t  fo~lr milea, the Rdrii  Gandnk 
nssnmes n south-westerly conme, and theu changes 
to a s o ~ l t h e r l ~  onc. Tn-o villnges :Ire visible, dis- 
tant nborlt Forlr n~iles, viz., Phipche villnge on 
the left, and Chh~uGl i~~g  un the riglrt bnnk. 

Chd~inn-Phnk-ktir. This v i l lap  lies bctween two 
small strcnnls, n.llic11 c o n ~ i ~ ~ g  from thc north, nnd 
joit~ir~g nc,tr the vill:~ge, fnll into the Bhria Uan- 
dnk about one nlilc loacr  

Thc village of Chumzchil. 

A pilc o l  stones (T.nllch6). . 



Thrrmomctriml obrsnstions wero taisn here. 

R ~ ~ a n u s .  

11 smnll stream from N.\V. falls into the nfiri;; cnu. 
dirk one nnd n-half rnilcs below. A com.millst,,lltlr 
here. 

On the  top of the Lhh C'11Rmd-phdr-plliir mountniu 
ncnr a pile of sto~les (Lapchi). Tllermometricnl 
observatious taken here. 

Pile of stoncs (Lapchi). 

From this the junction of the Niihri (~116) and the 
Bi~rik Gnndak is visible, the joint strcnm fluws 
sorlth. Near the jrluction is n large village enllcd 
Nii, one mile lower tho village called Biiigsi~rg, 
a ~ l d  n mile below the latter Tarn villnge. 

On n smnll stream which falls into the Ntbri lower 
don,n. 

011 the left bank of the Ndbri (chil) river; a smnll 
stream falls into the NQbri opposite this point. 

Rink village ; here the strcam is bridged, and a rond 
wid N i i  and nhiigsing Icnds to Neyil. 

A s m d l  stream from the E. falls into the NGbri. 

Another stream from E. falls into the Nfibri. 

On the l eh  bunk of the NQbri. 

At Bigi villnge. 

A small strenm from the N.E. fdla into the Nilbri. 

Ldiig villngc. 

A atrenm from north fnlls into the NQbri. 

Ou the right I,nnlc of Ni~hri,  shich is bridged. 

Knp village ; opliositc, on the right hnnk of river. 
tlist:\nt nhout llnlf n mile, ure the villngcs of ( ' h d  
n11d Gopi. 

At this point nlarge strmrn, cnllcd the Gnola-CI~G, fro* 
tllc N. falls into thc Nhllri. 

A ntream from the S.lV. falls into the Nthri. 

Namdiil villnge, on right bank of Nhbri (ch6). 

Here a small stream from the W. falls into the 
NhOri. 

1,ililiki village. 

The Flnmnn stream from \V. fillls into thoNfi"ll 
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11 

(chri), over it is a ))ridge culled Hamnn (Ssmbi). 
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Shao village ; (solall). 1mme;iatcly opposite, on the 
other bank of the NGbri (chli), stands the village 
of NiBg. 

Liie, a large village. 

A smnll stream from W. td ls  into the NGbri river. 

A stream from S.W. h11s iuto the NCbri river. 

niie villnge ; (very large). 

To the left of this point, distant quarter of n mile, 
stur.ds a monastery (Oli11p6). 

Itere n stream flowing from \Ir., and coming from 
under a large glacicr, falls illto the NCllri. 

On the left bank of the NChri (chG) stream, which ia 
hridgcd. A small stream, coming from a glacier 
distant about quarter of a mile, b l l s  iuto the 
NCbri here. 

At Bibiik (chiiksa) grneing-ground, which is a t  tho 
ji~nctiou of t,he Niihri (chh) and nnothcr large 
stream coming frcm an immcone glacier, three- 
f o ~ ~ r t h s  of n nrile distant, I)-ing west of this point. 
From thin plnce n road rlllls in n westerly dircc- 
tion to an importunt ylncc cnlled M I I ~  tinath, distant 
five days jourucy. Billilk (chtlisn) is on the 
ri,nht bnuk of the NCbri (ohli) strcam, which is 
bridged. 

Hcre the strenm is crosscd by s bridge called Diluiig 
(Snmlli). This point is on the left bank of the 
h ' i ~ l ~ r i  (chli). Ou the otbcr brink of the stream, in 
n N.W.  direction, lies an imnlense plncier about 
four milcs ill Icngth, from whicl~ n small stream falls 
into t l ~ c  NiLri (~116). 

(:y6-16 Sildng, nt the foot of a high mountain. 

On the top of GynlQ monntnin. This forms the 
boondnry bct\~-ecn the Lh6aa nnd GGrlihli territo- 
rics. Tlicrmo~~~etrical obsewatione were taken 
Ircrc. 

.I snlnll strenm from a glncier on the W. flows paat 
this 11oi11t. nr~d ftillu illto nr~othrr strcnm one nrile 
dintnnt. This I;~ttcr strcnnl, nftcr flo~viug n long 
clint:~nrc in an cc~sterly direction, fi111s iuto the 
Nhl~r i  ( c l ~ i ~ )  ucnr tllc v i l l~~ge cnllcd l i ~ ~ p .  

Ncnr n pile of s t o ~ ~ c s  (L:~pchh). 

:It a village nnrned Sailgj6rnl1i, on the right bank 111 
a strcnm. 

Somnnth cnn~p*, nt thr  jnnction of two ntrcnrns, viz., 
one mentioned abpve, and a second co~niug fro111 
thc W. 

Thcrmomotrid abserret.ion~ a c r r  t d r n  11crs. 
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Slight A 

Do. 

Great A 

D 

Level 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

On the left hank of the stream mentioned nhove, 
whioh is here joiued by a stxcarn from the N.\v. 

A smnll strenm from the E. fnlls into this strcum. 

On the top of Giiolb mountain. Thermometrical ob 
clurvstions aere  taken a t  this poiut. 

At R. halting place for travellers called BRrirdhukanm, 
on the left baok of a stre;iu~ mlletl S h h ~ t i  SPfigp. 

Opposite this poiut n largc stream from S.E. fulls illto 
the Shhr t i  Sbiigpo. 

A smnll strenm from the I V .  fnlls into the ShQrti 
Sbfigpo (river). 

ZJngri DhBg or Rebo (camp). 

On the left bank of the Shhr t i  Sirigpo. 

Opposite this point, on the other bnnk,stands an isolated 
hill called Thizarn (well-known). 

At this point the ShGrti Siiigpo river follows n north. 
enstcrly conwe for abont t l~ree  miles, nnd then 
tnking an easterly course for about four miles, falls 
into the Tamjan lihambh or Brahmayutm. 

Gangnb-phh (CGnpB). At this poiut n strenm from 
S.  flows pnst, and fnlls into the Umhmnputnr three 
miles ahead. 

At TsllB Labrong (onmp). Observations for lntitlldc 
were taken here, nlso thcrmometl.icn1 obscrvnti(~ns. 

A strenm cnllcd HfimQlilng (chh) coming from 
flows pnd this point and L~lls illto the Urahmn- 
putrn. 

At Y5k Kih or Mali Lnhrong (a large camp). Tllc 

Unlhmnpotrn river is diutult about oue a t~d a-llalf 
milea N. E. 

One branch of the HfirnBli~n~ (chil) flows pnat this 
point, nnd fdla illto tho U~al~mnputm river ollc 
r ~ ~ i l e  nbove. 

At  Chahdnn (Cfinpb), an oltl monnstcry about one 
mile from the I%rnhn~i~putrn river. 

On right hnnlc of the Rrnhmaputm. To the Icft 
the road ia a small tarn. 

Small isolntcd hills on both sidcs of road. 

Rcld GfiupS, a largc monnstcry. 

On thc right hank of the Brahmapotrn. 

Do. do. 



R E B I A P K S .  
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On the right bank of the Brnhnurputrn. 

Do. do. 

At KiQdoiig. 

On right bnnk of the Brnhmaputm. 

MQnMdgk or Ghht. 

(Station 1). This atntion is identical with No. 36. 

On the top of Thko16h mountain. 

Sateib-doiig (camp). 

Jbfig.thBk-doiig (camp). 

'1 small strenm from S.E. flows pnst, and falls into 
the B iah~apu t rn  two miles ahead. 

At Gbrb&doiig, to the tight of the road is an iaolated 
hill. 

On right side of the rond a t am called Sniigi-gim. 

Do. do. 

Do. do. 

At Likche Gilnpi, on right bnnk of the Bmhmnputra. 
Sor~tll of this point, distant ahor~t one mile, lies a 
lake one mile loi~p by O I I ~  mile in brendth. The 
1jl.ahn1aputn at this p o i ~ ~ t  is crosscd in boats 
formed by a frame-work of mood covered with 
lentller 

111 the vicinity of numerous little ~ ~ ~ t c h r t s  of water. 

'ridGm (GQnp:i) monnstery, nnd tnrjum, or hnlting 
pl:lce, situated or1 a hillock. Numerous pntches 
of wnter all ruuud. 

In thc vicinity of this point are mlmeroos pntchcs of 
ncnter. 

Thilkh cnn1p. 

Lnkclrnn crimp, 
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R e r a n ~ s .  

A tnrn. 

Phi~cliiingmb camp. 

On the left bank of a srnnll branch of the Bmhmnpu. 
t r a  river. 

At Shricirpo, on t,he right. hnnlc of the hlinchfi SlifiQo, 
which comcs from the E., and frills iuto tile ~ ~ 1 ~ .  
mnputrs one mile distant. 

On right bnnk of IIinchG S61igpo. 

From this point the Minchd Sdilgpo is seeu to eolne 
from the N.E. 

Nikd tarjum, or hnlti~ig plnce. 

On rond t o  this point crossed a branch of the BIincl~i~ 
Sbiigpo; n strentn coming from the S. flows pnst 
uud fnlls into thc blinchti Sarigpo four miles to 
the north. 

A t  this point a srnnll strenrn coming from S.W. flow 
pnst, and tnking a ~iortli-enstcrlg course, RUa iulo 
the AliuchQ Siilgpo three miles nhead. 

At this point a strenm from S.W. flows past aud falls 
into the Minchb Siiigpo. 

Jngljiig camp. 

On top of L616ng15 moontnin. A smnll strcnm, 
rising nt the foot of this rnonntnin, h~lls into the 
hlinchi~ Sriiigpo. A large rond leads from bene 
to Joiig-kQ-joiig. 

A villngc in ruins. 

On the right hank of the Chnrti (Shiippo) rivcr. At  
this point the C h n ~ ~ i - S h f i ~ ~ o  cllnngcs its co11re0 
from n southerly to a ~011th-enuterly direction. 
ruins of nn old fort nre Been near, called Cyhh- 
khnr-jih-khar. 

On the lcrt bank of the Chart4 Siiigpo. 

At  this point the Chnrtd Sbiigpo flows in n nollthcrl~ 
direction, and empties itsclf into thc lirnhmapllt* 
six or scvcn miles below. To the north of this 
point, dintant nhont one mile, stands n nlon@terj 
(Gbnpd) cnllcd Dnrkiiling. 

On tho right of n strcnm called Chh-kh-chb 
cnnws from E:. and fiills into thc C1111rti ( ~ i f i g ~ )  
river tbrce nliles bclow. 

.- 
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Level 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

A 

Level 

Do. 

D 

Level 

Do. 

A 

Slight. A 

D 

Lercl 

Do. 

Do. 

Do. 

no. 
Do. 

Do. 

A 

Ihiliriig cnmping place, on the right bank of tlie ('hi- 
hi-clrh. 

jnr-k6, n lnrce villnge, situntcd one mile north of the 
('l~i-k;i-chti streilln :\ fort ~.nllcd Snrliajoug stands 
s t  the enst errd of the village. 

\ snrall strenm from N.\tr. flows pnst and fnlla into 
the Chi-kH-chd strennl qrrnrt,er of a mile below. 

In  the left bnnk of the Chi-ki-~116, which stream 
from this point appears to conre from N.E., flow- 
ing past the foot. or n very arrowy rind high Inoon- 
t1ti11 culled Hurkia~ig, dist:lrlt nl~ont three miles. 

Vigilling cnmping plnce. A rond from this point 
running S.E. lends to Joiik-k6-joi~g. 

LirclrP ; (foot of hill). 

I n  top of OJili monntnin ; pile of stones (Lapchi). 

From this point the Bralimaputrn river is visible three 
~irilcs to tlre sulrth. 

h ruined rillnge. 

'1'0 the right of the rond n lor~g tank called Gnhlchu. 

I'ile of stones (Jnpcl16). The tn~lk  mcutioned above 
elids ut this poil~t. 

I'pslli villqe. Grrrin is rnised a t  this villnge. 

The Dlalrmnp~rtrn is two ~nilcs south. 

Rand runs between hills along n srnnll strenm. 

At ChomGki~li Tnrjum. Observntions for lntitude 
were tnken here. 

A w r y  small stream froni tlre left. 

Aboi~t three miles from this point is a high snowy 
mountnin. 

On top of Gdrli  mountnin. From tlris point is d i e  
tirrctly visil~lc R high snowy range tifieen nlilcs 
distant, strctrhing nhoot forty miles E. to  W. 
Thc RBk5 (Siliigpo) river 1138 its source a t  the foot 
of tlria moulrtnin. 
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B ~ m a n ~ a .  

TO the right of the rond stands a rnnge of hills 
ing in an ensterly direction. 

At this point a stream from south faus into the niki 
Sbiigpo. 

A.t Turchnng camp; a smnll stream from south fnlh 
illto t,he R6ki. 

On the opposite bank of the Rdki  is a pzing-ground 
called Ahle. 

At  RikkThBzang-Tarjam, or halting-house. 

A t  this point the RikL Sdiigpo flows in nn N.N.E 
direction for about four miles, und then due E. 

At Mine ; a platform covered with eugaved stones. 

A stream from S.E. flows pnst, and falls into the 
RikL one mile N. 

G5bfig-bi-iko cnmpinggro~~nd. 

Cfiiiig-la mountain. To the right of the rond a vcry 
lofty snowy peak. 

Lapchi; pile of stones. 

On the right bank of the stream mentioned on rond 
frorn station 37 t o  38. 

Siiig-hi-(la) Lapchb 

Lnpchi ; pile of ~tonca.  From thiu p i n t ,  distant nbollt 
fiftccn n~ilcs, is seen a vcry lii~.li snowy rnngc stretcll- 
inp frou~ N .E to S.W. The Drn l~n~ap~~t ra  f l ~ ~  
bchind this range. 

h t  Rirsn ; c ~ m p i n g  place foot of hill. 

On left hank of n strenm which frorn this poillt flon's 
to the right of tho rond, a l ~ d  fnlls into all ilnlnellec 
lake four miles in length called Kyongdnlll ~110. 

The lake called Kyongdam extends to this poillt. 

At Siiig-SiRg-ginh-do Tarjam. Observations for Inti- 
tude were taken here, nlso thermometrical obser- 
vations. 

Alongside lake. 

Alongside lake. Thia lake ia three-cornered. TI1' 
Rbki SQilgpo river supplies it with water. 

On the right bank of the RBkk Siiigpo. 
d 
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'l%armornetric.l ab~~rrsl iann wore taken hare. 

R E M A R K U .  

From this point the RLkriSiiigpo conti~iues en easterly 
coulw, and a large road rlllls nlo~~gside the river 
Icadil~:: to L l ~ i d .  At this p o i ~ ~ t  a stream coming 
from S. falls illto the Rdlci Sifigpo. 

011 the left. bank of thc stream mentioned above. 

On top of Icicheli mountnin. 

On left hank of s strcam which risee a t  the foot of 
liicheli mou~itniu. 

A smnll stream from S.E. 

On right bank of strenni. 

At this point the stream folloas annrt,hcrlv coume, and 
fiills into the RikL Siiigl~o one mile distant. 

011 top of Oe-la mountain; (Lapchi) pile of stonea. 

Ge camp, on bank of a nmnll stream wliicl~ rises a t  
foot of the Gc-la, and falls into the R i k i  Sdagpo 
river. , 

I,apchP ; pile of stones. 

From this point the Rdkh SBiigpo river in seen three- 
quarters of n mile distnnt north, n ~ ~ d  about one 
mile beyond the stream is thc Gniaring G h p B  
monastery. 

A small strenm from S. flow@ into the RdkL SiRgpo 
hall' o niilc north. 

A ~treaiii  coming from S.W. flows paet into the Riki 
Siiigpo. 

1,npchb; pile of stones. 

A Inrge stream bnm S. flows pnst into the Hdkd Sbiig- 
110 ( ~ I C  nn(1 n-half lnilen llorth. 

hlbne; platform corercd with cngmved stones. 

Lapchi ; pile of stol~cs. 

A smnll stream from S.\V. flon,s pnst. nnd fnlls into the 
I(Lk6 Sdilgpo tlirec rnilcs ~ ~ o r t h .  

At this p in t '  n ~t r enm cominp frum E. flown p l ~ t  
into the Hdk6 Sdfigpo. North of this point 1,000 
pncea st,ands Snng-San~Kn11 Tnrjnm, where latitude 

thermometricnl ol)servntions were taken. 
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B E M A R U E .  

- 

Mine ; a platform covered with engraved stones. 

Duo north of this point abont four miles the R i k i  
SLiigpo is seen flowing in a north-euterly direction. 

On right bnnk of stream mentioned on road from 8~ 

tion 60 to 61, which conlev from the S.E. 

LapchL ; pile of stones. 

On summit of R6lh6 mountain, which formn the 
boundary hetween the districts of BGt or Chang 
and D6kth61. 

Mine ; a platbrm covered with engraved stones. A 
s~nall  stream from S. 

On right bank of stream. 

a small stream from S.E. flow8 past in a N.W. direo- 
tion. 

A t  Kdkip camp. 

Lache, foot of hill. 

On s ~ ~ m m i t  of Thiiigli hill. 

On left hank of n ~ t r e a m  frorn S.W. and flows in n 
north-c:tnterly direction. ,\bout one mile to the 
north of this point is situatcd n very large nlouas- 
tery (OtnpL) called Rigt-Tiibzing. 

On right bank of the stream. 

Here another stream comes in. 

Alongside stream which taken hcsnce a 11clrtherly 
conrse, and falls into the HBkP Siilgpo some die 
tance away. 

Mhne ; a platform covered with engraved stones. 

A stream from S. flows paet. 

On top of hill at a small tarn. 
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1,200 

1,500 
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3,GOO 

3,100 

1,900 
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300 

2,900 

2,400 

2,500 

2,200 

2,200 

3,200 

300 

2,500 

600 

300 
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600 
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78 30 

101 0 

90 0 

123 30 

136 0 

157 30 

106 30 

123 30 

106 30 

78 30 

84 0 

61 30 

96 30 

R E M A R U B .  

On right bank of theChirkii stream, wl~ic l~ 0owe hence 
N.E. I J ~  N., n ~ ~ d  falls into the Rik I Saiigpo. 

Riliing, a large villace ; ohscrrations for latitude se re  
take11 Iiere. East of this all village8 on the road 
r a i ~ c  their own gmin. 

At the X.W. end of a l a r ~ e  lake callcd Griibring 
Rilncho, nbolit fivc aud a-half miles long rind three 
milcs broad. 

A GiinpB monnstcry lies to the north, the lake being 
about quarter mile dishnt.  

To the left of the road another monastery (Giinpi). 

Mine ; a platform covered with engraved stones. 

GRihring Khiki  villngc and Tarjam; latitude ohs~:rva- 
tinns take11 here. About thrcc milcs, GOo east of 
north, is x very lnrge villaye and fort called GiiB- 
bring jo5g. From tbis poilit a snowy range i seen 
sbo l~ t  tiftceu ~uiles north. 

A stream con~ir~gfrom S. Bows past into the Galibriug 
Kimcho. 

On surnlnit of 3 low hill. 

At a small tank. 

On left bank of a stream. 

Chauliing, a small village on bank of stream. 

At Chitfing, a small village on bank of stream. 

A lnrpe utrcam from 78' enst of north f l ~ ~ w s  pafit, and 
falls into the Bru11mal)utra to the ~011th. 

DamilGug village, on right bnnk of above strcnm. 

500 paces to north stands thc villnge of Lirch6-hil, 
tbu largc stream conics frc~ni the north tu thin 
point. 

300 pnccs S.W. is the villnge cnlled N:~mi. 

At S.W. end of a large lskc culled Lbiigoho Gonik. 

On bank of Inke. 

At  R (Chnp&) monnutery, on l~ank of Inke. To the 
left of the mad stnndu a second Oilny4 half wuy 
up the slope of a low hill. 

A large monnatery (GCnp6) on bank of lake. 

On bank of lake. 
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Do. 
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Slight D 
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Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

DO. 

DO. 

Do. 

DO. 

Do. 



R E M A ~ K S .  

At this point the lnke becomes v c v  

TO the left of the road the Lalung monnstcv (~ , i , , ~ j ) ,  

Extreme E. cnd of 1:tke. 

TO the N.E. quarter of a mile the \-illnge of ~ i ~ u ~ i  
and to the liorth a vely lolty suonry 

At Khnrd village. 

A l a g e  Mine; platform covered with engraved stones. 

Singililng village. 

Nnpsi villnge, on left b ~ n k  of stream, which flowssoutll 
into t l ~ c  Urahrnayutla 0110 milc distaut. 

Ghddc village, t o  right of road. 

Degdiig (Ginpi) monastery to left of road. 

On lcft bnnk of the Brahrnnp~~tru, which on the op111c 
site hank receives a stream from the sor~th. 

ChQnk6 villnge, on left bnnk of the river. 

Janglbhe city with a fort, both on the right hank 
of the Brnlrn~nputra, wlrich was cn)ssed i r i  hats  
Lutit,rlde and thermometer observntiona were tnkeu 
in the city. 

The Bnhmnputra is here spanned by an iron chaiu 
suspension bridge colled Chaksam. Opposite this 
poiut on the left bauk is the Debung (Giulli) 
monastery. 

To left of road stands a GGnp6 and a corn-mill. 

Opposite, on the left bank, is the Dele village. 

To right of road the Shekchn village. 

To right of road the Shekcha Okmi village. 

A villnge is seen on opposite bank, name not ascertained. 

The Chol4 villnge. 

Two villages (namee not ascertained). 

Chakdang villnge. The Brahmaputra is h d f  a *'Ie 
from this point. 

On riqht b ~ n k  of Brshmaputra river. Opposite ' 
villnge, name not known. 

N e d  villnge. 

Diiig village, on right bank of river. 
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0 I 

90 0 

73 0 

129 0 

157 30 

78 30 

90 0 
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326 0 

45 0 

360 0 

16 30 

84 0 

28 0 

73 0 

56 0 
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200 

1,200 

2,600 

2,100 

4,000 

3,800 

400 

3,800 

6,000 

600 

4,500 

3,000 

4,OGO 

3,2CO 

500 

3,700 

1,000 

3,000 

1,800 

1,200 

3,800 

2,500 

2,400 

4,600 

2,000 

2,000 



Rsxnnns. 

PhLiigzi village, on right bank of river. 

On right bank of the Brahmaputra. 

At Tishi joiig villnge. 

Ou right bank of river. 

At this point a strenm from S.R. falls into the Brah- 
mnpntm. A villnge ccallcd Thlisiling lies 1,000 
paces south-enst, on the left bank of stream ; ob- 
servations were taken here. 

Thaiig; (rond precipitous here). At this point the 
HikL Siiigpo river falls into the Rmllmny~~tra, it 
conles from (252') i Z O  vest of south. 

PhQn-cho-ling village and (GCnpB) monastery, on right 
bnnk of river; the rivcr is here apnnned by an iron 
suspension bridge ~ d l e d  Chnksnm. 

Thang ; (precipitoos road). On thc other bank of the 
river is the Chehil villnge. 

Opposite, on the other bank of the river, tho Ph6m 
village. 

PLiigdB village, on right bnnk of river. 

On riglit bank of Brnhmnputra river. 

Do. do. 

At this point the river is spanncd liy nil iron suspen- 
sion brirlgc called Ch:tks:un. I\ ro:ul lending over 
the bridge and rur~riing N.E. goee to J i d g  L i ~ n ~ b a .  

From this point the Snlhmnputm EuWs 11 2" benriilg. 

DhGn-dup-diiig vil111ge. 

Tishi Knng, n verj  Inrge villnge. 

A smnll stream from the south flows pnst into the 
Brnlimaputrn three niilcs uortlr. 

(Lnpchb) n pilc of stones. 

Road runs between I~illa. 

Jililng, a very Inrge villnge ; obsenmtions for Intitode 
were t~rken here. 

Nenr Shilk6r vill:~ge. 

Nenr Shilkhr N r k i  villages; thcrmometrical obaerva- 
tions tnkcn hcre. 

Rcgnillcd the lligll rond, which mns left at station 110. 
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101 0 
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90 0 
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73 0 
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45 0 

 REMARK^. 

One milc south the village of ShilkBr Okmi. 

A very large village called Sabgeding. 

A stream from S.E. flow pnst, a l ~ d  after p~~rslliog 
north-westerly course for one mile turne to E, 
and falls into the Brahmaputra three ur four niileJ 
distant. 

A village (name not ascertained). 

Tho lk t j  villnge. 

Ciie village. 

To right of road a (Gbnpi) monmtery. 

Hambnang-jol4 village. 

Shegde village. 

Singmi villnge. 

North three quurber mile a large (Ginpi) n~onnstery 
c d c d  Ounjian. 

011 sumlait of a low hill. 

Lupchi (pile of stones). Near this point n stream 
rise4 known aa the Zourdk-chP lower doWl1. 

A t  Chnkri villnge. 

To the south one mile is s villaga (namc not a:lcer. 
tained). 

Ndthng village, nnd Gbnpi (monastery). 

To thc ~011th ahont one mile flows the ZollrBlr-chb 
stream, which from thence an easterly coune. 

To the north about bnlf a mile the Shabro villuge. 

Lapchi (pilo of stones). To the nortb om! nnd b- 

q u a ~ e r  miles Suuddphu  village. 

Dhejinphfik villnge. 

TishilCrnho moonsterg (GCl~pi), one mile in circ11*- 
ference'. 
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Levcl I n  the canvansemi or konkhan r~tirtli.enut end of 
the city of Shigitzc or Dipnrch:~. N . W .  of this 
pc~int ;tl,ont 600 paces, on the sl~mniit of' n I I D ~ -  
hill, st;~nds n fort called Giang Xlirjnilg. Snut l~ 
a l~ont  t l~ ree -q~~:~r t e r s  of n n~ile lies a village c~lllcrl 
TBshikanchL ; thrcc.qnarters of a mile distm~t, 
north-e:ut of the city, is the Konkuling monaste~y 
(Gilnljn), on the left btrnk of the Prndnal~g c l~n  
river, nmhicl~, f l o a i ~ ~ g  north for three lniles, Ihlls into 
the 13rohrnnyutla. To the south of the tit!. 1tl1n31t 
niric miles is a rnngc of rnonr~t:~il~s cnllerl >l;iori, 
where gold is said to be fotlnd. 'l'l~e city of I)i:.;~r- 
cha is one mile Ic~ng nnd tllree-qunrtem I~l.(~ad. 
Ol~scrvations for 1:ltitude nnd thcrrnon~etricnl crb- 
servntions wcre tuken in thc ko~~khun or cnr*tvan- 1 serui. 

Khirnk villnge ; the reside~lce of a high n~i l i tnr j  06- I I cia1 cnllcd Dejnlng. 

Do. / On the left I,ank of a strenm corning from 1.51' \~ l~ i r .h  
fit11 into the Pc~rPnriug c l~u  river three-qtt:l~ters of :, 
mile distant. 

Do. 

110. 

110. 

ChnmchG village. 

Giddbe village. 

LJling village. 

Chongdi~i rill:~ge, on the hank of n sm:~ll stream from 
tioutl~, \illicI~ falls iuto tllc P c n I ~ i r i ~ ~ g  clru llalfa 
mile distant. 

I / ?.nno 1 . a,. 1 ~ g e  vill~tge. 
I 

Ih. 

Do. 

1,o. 

110. 

Do. 

Do. 

Phdznng villnge 

On t l ~ e  right bnnk of tllc Pc~lri~~ring cllu. To left nnd 
right of rond are I~ills. 

Sl~obo villnge. 

1,200 7,200 DO. Ou right bnnk of stream. 

123 30 2,600 1 2,600 ( DO. 1 DO. 

101 0 

!XI 0 

2,GOO 2,600 Do. 

2,000 1 . Do. 

Do. 

T n s l i h i  ~ i l l ~ g e .  



This in Turner's rirer. 

t Loh or Bhwtan. 

R ~ a c a n ~ s .  

I 

Yii villnge. 

Tiksc village ; n small stream from 56" cast 
falls iuto tho Pcniuing chu here. 

A solitary hut on the riglit bank of the Peninin: ehll 
river. 

On tho right bnnk of the Penining chu, to the left 
of tlic rond. 

Due west threequarters of a mile is situated Rofigehe 
Chnpi. 

ThlkchB village. 

Chanka-Kesii village. 

Cheko villnge, on right bank of stream. Due west 
one mile stands Chichi Ghnpi monsstery. 

At konkhnn or cnrnvnnsemi in the city of Gynnpe. 
A fort commands the city cnllcd Gynngze Jong. OL 
servatione for latitude, kc., werc taken here. 

Two miles due south of this point a strcnm from S.E. 
falls into the Peninhng chu strenm*. 

Thngni village. 

On right bnnk of Penining chu. 

At Kotang villngc, on right hank of stream. The 
rond from the city of Shigitre to this point is 
very good. 

On right bnnk of s t rcm.  TO the left of r o d  are 
hills. 

A smnll village (nnmo not ascertnincd). 

On Icft bank of the river, which is bridged. 

hlhlang villngc, ou Ich bank of stream. 

Gollji villagc, on left hank of river. Obaemstions lor 
latitude nud licight werc tnken here. 

At thia point a etrenm from S.W. floae ~ a . t  into tho 
Penining cliu ncnr Gol~ji villnge. A road from 
this point nins nloncsidc the utrcnm, coming frorn 
S.\V. above mentioliid, lcatling to Loll+. 
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129 0 
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157 30 

9,800 

2,000 

2,700 

2,000 

2,300 

G,iOO 

8,500 

3,800 

8,000 

1,000 

3,800 
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DO. 
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Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 



R ~ v a n t i s .  

On right bank of stream. 

Siki6 monastery. 

Gorch village, on right bank of strcam. 

Shetot village, on right bank of stream. 

A streanl from north r;llls into the Penanhng cllu near 
t l ~ c  village of Tnsllikckafig. 

LbRgmk villnge ; a strcnnl fiom N.E. falls into the 
Peniining chu. 

On right bank of Pcuin~ing chu stream. 

Gahkhnn (Pnloce), on lcft hank of strenrn, which ia 
bridged. Here n strcrrm conling rrom cast ttlla 
into the Pcnining cllil. Opposite, ~ I I  the left bank 
of the former stream, is sitiinted a village cnllcd 
HJlilng. Therlnomutrical observ:itio~~s acre taken 
a t  Gahkhan. 

On left bbnnk of Penining chu stream. 

Opposite, on the other bank of the stream, stnnds the 
villnge cnllctl Gomtniig, nt the foot of a ver j  lofty 
snowy ruountai~~ callcd Khirolh. 

Lapchi" ; a pile of stones on snmnlit of hill, Along- 
side this point lica an imrnensc gl:icicr. Hcre tho 
Peninbng chu stream has its source. 

On left bank of n srnnll strelm rising a t  foot of K h b  
roli mouutain. 

Zk4 ,  a Chinese post-stage. 

On left bank of strcnm. 

A stream from north. 

On left bnnk of atrcam. 

Do. 

Do. 

R i g o  village. 

On left bnnk of strenrn, which flows north-east, and 
feeds the Yamdok-cho lake two miles distant. 

NanpdRche villnge, with a fort culled Nang i~che  
J O I I ~ .  

o n  west side of tho Yamdok-cho lake a t  vill%e 
(name not ascertained). 
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Levcl 

Do: 

Do. 

Do. 

Do. 

Do. 

I)o. 

Do. 

Do. 

Grcnt A 

D 

Level 

Do. 

Do. 

Do. 

Do. 

D 0. 

On west side of thc Pnmrloli-cl~o 1:ilte. 

Prom the forcgning point to this the lnlie bclids ill 
considelnhly. 

On bnnk of lake, a t  Ydrchi vilhge. 

On bnnk of lake 

On hnnlr of Ynmduk-cho 1:tke. At this point t l~c I:~he 
  id ens Y O I I I C \ V I I : ~ ~ .  

On bnnk of do 

011 I ~ n i ~ k  of Tnn~dok-cho lake, nt Dernll'lllr villnp. 
I'ru111 this 11viut the Yanlduk-cho lake he;irs 1211 
cast of 110rtl1, strctching in t,l~nt direction fur twclr~' 
milvs. The Yau~dok-cl~u lake, as far ns secll, v:~rietl 
ill I~rc!nrlth from one and n-1111ll' to tl~rcc :II:CI I I -~I : I I (  

nliles, it is said to cncircle n very Inrrr isla1111 : I \ > C ) I I ~  

fifteen n~iles in di:lnrcter. This island rises into 
lo\\, r o n ~ ~ d e d  hilln, a t  the foot of which scrernl 
rillngcs aerc  visil,le. l ' l ~e  villngers kwI, I I ~  ~ I I L : ~  
r ~ ~ m n ~ u n i c a t i o ~ ~  with the n~nin lnud by I I I C U I I ~  or 
boats. 

.\t I<l.a.nl~QlB (T.npchd); pile of stones. This rnonntai~~ 
Fornls the boundary between the two prorince~ 00 
nnd C h 6 n ~ .  These latter names nre derivrd Frolll 
the mnde of hcntl-dress n'hich tlieir renpectirc ill-  

hnbitants adopt, the former circular, a1111 tl~c i:~tler 
conical. 

At Khnnibil-liche villnge. 

On right 11:lnk of thc Rrnl~mnpi~trn, \vl~icl~ :lpl~caR (0  

be cu~r~ ing  fr0111 tlie W. 

At ('linksnm-cl~uri villnge, on r i ~ l ~ t  Inink of t111. l~1~111- 
nlapntra river. 'The river is hridgcd nt this 11;til:l 
The 1)ritlge is Fornrt,d of imn cllnin : I I I ~  ~ I ~ I I P .  l'I1'  

rivcr is nluo crossed by ferry nt this 11uillt. 

On left bank of the river, nt a l n r ~ e  villngc cnllr:l 
Chhsl~ill Jo i~g .  Fro01 thin point the Bral111111lllllr;l 
river flows S.E., and nt the distnnce of two ~n i l~s  
receives the water 3f t,he I,hd& Kichi~ Go~lbo river 
(nho cnlled Ll lJd  Kichb Sbiib~o), mud frou~ thellco 
flows vest. 

At this point a stream from N.W. flown pnst, and n l  fi 
di~tnnce of two miles S.15. L l l ~  into the L l l d  
Kicht (Sntgpo) rircr. 

On t l ~ e  right bank of the L l r M  KichG (Sbilppo) river. 

Chibon4iig villnge. 
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R E M A ~ K E .  

On right bank of the rivcr, which bends in between 
the foregoing and this poiut. 

On right Lank of river. 

Zbme village, on right bank of river. 

Jafiglot village. 

Thang ; precipitous road overhrrnging the  river. 

Do., do. 

Gdkhan (or semi), in Netang village. 
. 

On right bank of the Kichb (Sbngpo) river. 

At  Gnfig village, on right hank of river. 

Tilung  illa age, on the left bank of the Tilung chd, 
which stream is here spanned by n stone bridge of 
two arcl~es, called tho Tilung Sumhi. The Tilnng 
chh comes from the north, bnt for five miles above 
Tilung the bearing of its course is 293"; i t  con- 
tinues to flow in the enme direction for two miles 
below Tilung, and then falls into the Kicht  Snngpo. 

Singdofikhar villnge, on right bank of the L h i d  or 
KichG (Singpo) river. 

North of this point quarter mile stands Debdng mo- 
nastery (Gfinpb) ; 7,700 priests (Llirnis) arc said to  
live in this monnatery. The temples belonging to 
thia rnonasterg are gilded. 

Two and =half miles, 51" N.E., atanda n large monns- 
tery on the banks of n stream, which coming from 
N.W. Bows poyt iuto the LllLd Kichii Singpo river 
hnlf B mile south. 

Nenr a Chfirtnn. To the north of this point, on a low 
hill, stands the fort cnlled Potolali, the residence of 
the mjnh and the high priest of the L:in~lia. To 
the  south of this point. lies n high isolated bill, 
cnllcd Chhkpori, snrmor~nt,ed hy n solitary hut. A t  
the foot of this hill stnnds the KoiitAliug monastery. 

At  Chbrtnn, in the beartof the city of LIthh. 300 
paces from thia point to tho sonth stnnds a very 
lnrge temple, culled by three different nnmes, vis., 
Jfiring-bo-chi, Plibkpichengri, and Michindrht~ith; 
i t  is snrrounded by shops and bnmrs. Went of 
this temple stnnds n monastery cnlled Tbnkiling. 
Two rnonuteries respectivcly t~anled hlfirii and 
Rrimfichi:i nrc situated thc one E., nnd the h e r  
N.W. of this Cbiirtan, while n t,l~ird rnouostery, 
cnllcd Chnn~oling, stnnds \rest of Kimilchii. South 
of the river Kichh Sdnppo (which flows half n n~i le  
sonth of t,he city), nnd distant two and a-hnlfmiles, 
is situated the nronnstery cnllcd Cl~ochitlin~. The 
four monasteries Kontiling (No. 178), Tankaling, 
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R E X A R K B .  

Chnmoling, and Cliocliiiling, mere held iu greet re- 
pntc iu fbrrncr dnjs, tlie chicf LJm.'ls of thcso 
moi~nstcrics succeeding to tlie throne of the poto- 
Iih ~.ii jnl~ on its becon~ing vncarit ; hut now their 
riglit of succession llns becri nl)olisIicd, the Debhug 
hcnd LimB possessing the sole right. To tile east 
of Lh6s6, niid ~vitliiii three dajrs jouriiey (n170ut 
thirty-six n~iles), on the left h;ui~k of the BlXllmn. 
pntrn river, is sitonted a ltngc mounstcl-y and city 
cnllc~l Slime. Thons~mdu of p i l ~ i r n s  rcso~t an- 
nually to worship nt this shrine. 'rhe govelnment 
t r cnu~~ry  is said to be a t  Sime. Forty miles enst 
of the city SBnie, and on thc right bauk of the 
B~;lhrnnputrn rivcr, is situated the large city of 
Choti~ng, and 120 miles east of Chotang is sit~~et- 
ed the city called Churri, forming the extreme 
east boiu~dnry of the LhhB territory. Tho E d -  
mnputl;~ river is said to flow soutli from this city. 
To the iiol.th of Lhisi,  and distant about four 
miles, is seen n range of hills, called Totiplid, 
stretching !?om ea8t to west, among which gold 
and silver we  found. Latitude observations sero 
takcn in the city of LhL/, as also theirno- 
metrical obsei.vations a t  a house named Dhiki Rib- 
d i n  Tnshililmbogi KhBiig Sombi, twenty paces east 
of the Jiiring-bo-chi temple. 

New the Sird  monnstery, nt foot of TotiphG rango of 
hill8 ; 5,500 priests are said to live in this mans 
tery, which is very large. 

A small village (nnme not ascertained), a t  foot of Tc- 
tiphii range of hills. 

At foot of Totiphh hills. 

At  Chaksam village, on right hank of the Kichh 
(Sbngpo) river. This village is on the high rod  
to China. 

On right bank of Kichh Singpol a t  Gnrbi villnge. 

The high road to  Gnldau beam 75' from this poiut. 

D L i  village. 

A small village (name not nscertained). 

D i k ~ b r p i  monastery, half may up the hill. 

Ou high rond to  Onld~n, alongaide RichG Shun0 river. 

N a i i ~ 6  villnge, on right bank of Riclifi SingPo. 

A quarter of a milc from this point, rind about SR,! 
is situnted a fort called Dhcjiu Jolig, on a low 
isolnted hill. 

BGmtat villnge. 

On right bank of Kichb S h g p o  river. 
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Rode-Survry from Tadrinz to  Mansarowar and Dongpi (in Nari-RZorsum). 

- 

R E M A ~ K S .  

Ou light bank of the Kichd Sfingpo river. 

Khirc village No. 1, ou bank of river. 

Khire village No. 2, do. 

A t  this point n stream comiug from west, but changing 
its course to sonth a i t l~ in  two milcs of this place, 
falls iuto the Kiohh Snugpo. 

On left bank of river. 

At foot of hill. 

Cnldan monnstey; this monaste~y is said to contain 
3,300 priests. About tllrce and a-half miles dis. 
tnnt, on the othcr side of thc river, e i t h  a bearing 
of 16", lies the villnge called Tilcche. 
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R E M A ~ K B .  

To the left of the road a t  this poiut lies a patch of 
water. 

A atream from 33' enst of north pnsses, and flowing 
south two miles, falls iuto t l ~ c  Brnl~maputra river. 

On left bank of the Chb-chu Slingpo (river), which 
comes from the north, hut. changes its course to 
south-cast a t  t,he diet:mce of nbont t h e e  mile8 
nhove t.his poiut, and four miles below empties 
itself into the Brnbapu t rb  river. 

Thing-ring-bo, on the lcft bnnk of the Brnhmaputta. 
The vnlley hereabouts ie very open. 

A stream from N.E. falls into the Bmhmapotnr at 
this poiut. 

Dnrhmfid~~g camp, on left brink of Bral~mnputm. 

011 t,hc lcft Imnk of tllc Bmhmnpntrn, which uppeare 
to be Bowing from the acstwnrd. 

A strcnm from north flows pnst, nnd fnlls iuto the 
Ijr;rI~~nnputm ono mile south of this place. 

At this point thcre are hills on either side. 
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R E M A R K E .  

(Lnpchi) ; pile of atones on summit of low  hi^, 

Tote camp. 

La~bchh; pile of stones. Tlie road gently ascends for 
about 1,000 paces. 

From this point distant two miles, bearing 2 5 7 O  3 ( ~ ,  
stands Gyize monastery. 

To the right of the road ia a low mnge of hills, while 
to tho left lies a dangerous quagmire. 

On either side of the road there is a conical isolated 
hill. 

D f i k s h  Tn j a m  (Gi rd )  camp. 

The Chi Nhgt stream, coming from 3453 flows past 
this point, nnd falls into the Brahmaputra river 
five miles below. 

DcmLr camp. On either side of the road there is a 
small lake, and to the north one mile is a rnnge 
of loa  hills stretching from enst to west, this rnuge 
h11s a very red appearance, giving rise to its name 
Dbk M L u  (red stone). 

At foot of low range of hills, which look verJr hlnck, 
giving rise to its name Dak NagG (black stone). 

On lert hnnk of Bmhmaputra river, and at foot or 
Dik  MLru hill. 

On left bank of a smnll strenm from north, which Blln 
into the nmhmnputrn one mile to the south. 

On the l ek  bank of a branch of the stream mentioned 
ahove. 

On the left bank of r third brnnch of the stream men- 
tioned above. This strcnrn is called 11ofig chh. 
Between the second and third brnnchcs of the 
c h i  stream are three low conical isolated hdle 
called P h s h .  

At t,hia point a stream called Ldro chb from north 
flows past, and fdalls into the Brahmaputra one milc 
distnut. 

At foot of r low hill, which is situated on tbe left bank 
of the Brahmaputrn river. 

On left hank of Brnhrnnputrn river nt Tnmjnn Tniam. 
The river appears to be coming from the rest at 
this point. To the south nnd nouth-weflt th's 
point, dietnnt about twelve miles, are seen VeV bh 
anowy pcaks. 
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R E M A R K S .  

On left hank of s stream from the W.. which changes 
its course a t  this point to S.E., and fells into the 
Brahmaputra near Tamjan Tarjam. 

Th6 U i b j o r  camp, near foot of a low hill. 

Between low hills. 

At Lnpchi; pile of stones. 

At the junction of two streams, one coming horn 
north, and the other from N.W. 

Between the two streams. 

Gyamz.41 camp, on bank of atream. 

At the junction of two streams, one from 22' E. of N., 
and the other from W. 

On summit of n hill a t  a Lapchir, or pile of stonen, 
called Mariam LA. Thermometricnl observntiona 
were recorded a t  this place. This forms the boon- 
dary hetween the districts Nari-Kbomum and 
Dokhthol. South of this point, nud distant about 
eightmiles, is seen a very high snowy mnge, between 
which and this point the Brnbmaputm flows. 

Between two small ranges of hills, 

A ntream coming from 22' flonvs on for one mile and 
then turns west, and elupties itself iuto the 
Ghngyud lake. 

Ugro Tarjnm which is one mile north of the extreme 
east end of the Ghngyud lake. 

A stream flows p a ~ t  this point, coming from 24O, and 
falls into the Gfingyud lake half a mile from hence. 

Rebo camp. From this point the G t n g ~ u d  lake lien 
half a mile south. 

A stream coming from north flows pnat, and empties 
itself iuto the Gtngyud lake half a mile from 
hence. 

At this point the extreme wcnt end of the Iako is dis- 
tant a\,out qurrter of a mile. 'I'l~e brendth of this 
lakc vnries from oue nnd a-hnlf to two nriles. To 
tlre south of Gilngyud lnke are seen two snowy 
rnnges, one vcry close, rind the other about four 
niilcs distant. These ranges etretch from E. to W. 
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Lapchi; pile .of stones. 
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Ndkche camp. A stream from north  oms past in  a 
south-resterly course. 

On summit of a low hill. 

At foot of low hill. 

On right bank of the Some (chi) stream. 

On right bank of Some c h i  stream. At this point 
the Pamburgi chu stream from north falls into the 
Some chi.  

A atream from north Bows past into the Some ohQ one 
and a-half miles below. 

On summit of a low hill. 

Thokchan Tarjnm (YbrsL), on left bank of the Some 
chfi. This stream bends in south considelably bc- 
tween No. 29 and this station. South of this point 
is visible a high snowy range, distant about six 
miles; between this range and this point the Bmb- 
maputru flo~vs. 

On right bank of Some chii strenm, which runs between 
two low ranges of hills. 

On right bank of Some chQ stream, which Born this 
point flows 257O, and empties itself into the h1611. 
sarowar lake. 

A stream from 15' E. of N. flows past, and falls into 
the Some chii about half a mile below. 

From this point the Kbi16s mountain is north-west, 
and is distant about. twenty-four rnilcs. Another 
very high peak, 21.5' hearing, iis distant about 
twenty miles, calletl CGr16. 

A stream from north-east flows pnst into the Minssro- 
war lake two miles from hence. 

Sarniah-Uniah camp. 

A stream from 33" E, of N. Bows pnst into the Mb- 
snrowar lnke one and a-half nlilea from hence. 

Cloae to  a small lake ctrlled Oorgel cho a urnall fltrennl 
issues from this patch of water, and falls into tho 
laat stream mentioned. 

At the south-west cnd of the Gorge1 cho lake. 
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R E M A ~ R E .  

About four miles sor~th-west, situated a t  the foot of a 
low Iiill, staiids the Ling-bo-na mouastery, on the 
hanka of the Minsarowl~r lake. 

A stream from N.E. flows south for some distance, and 
then changiug its course to W., hlls into the Ling- 
cho lake. 

The JoBg-chB stream from 33' flows past into the 
Ling-cho lake some distance south. 

Dnrclian. Astream coming from north flowspast into 
the Joiig-chi strcam. Darchan is situated a t  the 
foot of the ILailis mountain; it boasts of a large 
official residence. Six miles from Darchan, and 172' 
bearing, is situated the l3arkhi Ta j am;  three miles 
from this latter point lies the extreme east end of the 
Ling-cho lake. The distance betnvecn the two lakes 
Mdllsarownr aud Ling-cho is two and a-half miles. 
Ling-cho lake is the source of the Sutlej river, 
called in these parts Ling-jan KhLmbB. The point 
where the Jofig-chB stream enters the Ling-cho 
lake hears from this point20io, nud is distant about 
six miles. Observat,ious for latitude aud thermo- 
metrical observatious mere taken a t  Darchan. 

On the left bank of the SBrsh-chC, which comes from 
the north, aud falls into the Joiig-chC. 

On bar& of Kn!apchil stream, which flows from the 
north, and falls into the Joiig-chi two miles south. 
east of this poiut. 

Loiig-goiig camp. 

At the source of the Sutlej river, N.E. end of the 
Ling-cho lake, is also called the Rikus-Tdl. 

On summit of high hill. This hill runs 8011th-east for 
four miles, and terminates near the Ling-cho lake. 

At the source of n small st,renm, which flows S.E. for 
four miles, and then fulls iuto the Ling-cho. 

A camping place (name not ascertained). The rond 
ascends a t  the commencement, and then desceuds. 

On a, small hill. 

At foot of hill. 

At a distance of two to three miles from this point on 
either side of tllc rond arc liills. The high road 
li.om Dnrcl~a~l vi(l ChGmGruhala comes from 35". 

A t  foot of a low hill. 

.- e & d  

2 - %  
2 %a 
. 
n 6 ~  

... 

23,500 

... 

25,600 

... 

... 

... 

... 

... 

30,600 

... 

4,300 

3,500 

... 

7,000 

13,000 

3,800 

4,000 

.- c a .: " 
g 
g z 2  
5 s -  . 
n a g  

. Z d  
JZ  
"I 

o . 
a- 

2: = 

Level 

DO. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

A 

Great A 

Geutle D 

... 

Level 

A 

D 

Level 

Do. 

Do. 

b 

Oa . 
$2,: , c ~ z  
$ 2 ,  

FS 

w 

35 

36 

37 

38 

39 

40 

41 

4 2  

--I-- 

0 1 1  

303451  

298 0 

230 37 

247 30 

303 45 

219 0 

2.17'30 

213 41 

241 63 

3,100 
I 

13,500 

21,000 

4,600 

3,000 

6,800 

6,000 

800 

12,000 

2,000 

2,000 

2,300 

3,500 

4,000 

3,000 

13,000 

, 3,1100 

! 4,000 
I 



.g 
3 2  m 

43 

44 

4 

* 

io;,! 
G C  .a -- 

0 r 

247 30 

326 0 

d j 
.- .; 
$1 b 
2 8 -  a g . i  

7,000 

4,200 

46 1 270 0 3.400 

1 600 

47 1 230 37 3,500 

4,800 

1 
2.53 0 i 11.300 

i 
... 

4,000 

3,500 

... 

10,000 

3,400 

2,400 

4,500 

. .. 

5,900 

2,000 

48 

49 

60 

51 

52 

." g 
eb; ;:st 
z g 2  a 

7,000 

... 

0,000 

11,300 

Do. 

Do. 

Do. 

DO. 

Do. 

Gent.10 A 

D 

Level 

Do. 

Do. 

Do. 

, 1,800 

2,000 

I 

i 
i 
I 

253 0 '  6,000 

i 
1 
! 
I 

I 
' 4,000 
I 

286 62 . 3,400 
I 

i 

At northern foot of Ddk Kdrpo hill. Distant from 
this point one and a-half miles, and bearing 624 
stands a very high and remarkable conical hi.  

At foot of Dik Kirpo hill, 

The Darmiyanti-chb (from a high snowy range ten 
miles south) flows past this point, and, follo~viug 8 

northerly course for twenty-four miles, falls into 
the Sutlej. Bearing 67' E. of N., and distnnt three 
quarters of a mile, stands a high conical hill. l111r. 
ing the rainy season the inhabitants bring to this 
place salt, borax, arid wool, and barter them [or 
grain, sugnr, and cloth. 

On right bank of the Gilniangti-chil from tho so~lth, 
which f l o ~ i n g  past in a N.E. direction, joins the 
ChG-Nigo six miles from hence. The Chd-Nko 
flows one mile N.E., after receiving the water of (.he 
Gdninngti-chQ, then falls into the ~ i rmi~nn t i - cha  
At  the junction of the Gbniangti-chi with the 
Dimiyant i -chi  stands a conical isolated hill d e d  
J i n i  Khar: 

At foot of Thamba Dhir  hill. 

Thamba DhL,  pile of stones on summit of hill. This 
hill stretches four miles north and five miles flouthl 
meeting a spur of the snowy rnnge. Distnnt seven 
milea, and bearing 10' from hence, is Gonlhe Chcp 
Dang, a grnzing-g7ound. A high snowy range a 
seen from here, distant about thirty milea N.E. 

At foot of hill. 

On right bank of ChQ NBgo strmm, which Comes from 
south. 

A stream pwsee this point coming from 200: and 
north-east, then falls into the Mbne bfanthangi 
lake MU milea from hence. 

On either side of the mad xt thia poilit nro hills' 

A t  Thijafig (Lam) ; a bazar during the rainy 
The high road from Johirgiti  (south) Joins 81 this 
poiut. 

* ij 
s g  

Level 

Do. 

236 0 

R E P A R K B .  

Four miles from this point, and hearing 3410, stanha 
ruined fort, called Gyinimi Khar. 

A stream issuing from a small lake four miles 
flows past in a north-westerly diiection. This lake 
is called the T i r i  cho. 

Do. 

Do. 

2,500 

Cyhnimh Mandi-(Haut), a t  foot of small hill, ie a ~~~t 
mart during the raiuy sensou. Observations for 
latitude and thermometrical observations men, 
taken here. 

South of this point about ten miles is seen a 
high snowy range of mountains boundirlg the plain 
which is very open. To the north, and very close, 
is a low hill stretching N.E. for about three miles. 

258 4-5 1 4,500 

i 
275 37 4,400 



R E B I A I I K ~ .  

On summit of hill, which stretches from northtosouth. 
At foot of this hill, to the east, is situated HhniB 
Thajaii. 

At northern cnd of hill. Distnnt five miles from hence, 
bearing 4Q0, is situated a high hill. 

On left hank of Tukpii stream, a t  Ship Chalam camp. 
The Tokpd comcs from the south, and flowing north 
for u, distance of sir miles, joins the Sntlcj river. 

A stream from 200' flows past to the N.E., and falla 
into the TokpQ stream three and a-half miles from 
hence. 

On right hulk of Nbkchin (chQ) stream, which comes 
from 20G0, and flows north-east. To S.W., and 
distant eight miles, in seen a snowy range of moun- 
tains. 

At DoiigpG rillxge, on right bank of Ndkchinchd 
stream. The Ndkclitinchd stream falls into the 
Sutlej river two and a-half ~niles to  the N.E. 

NOTE.-Owing to the interference of the Bhotiyna the 
Route-Survey was not carried beyond this last 
point. Tliis point was however connected with 
Kumaon subsequently by a~iothor Route-Survey 
which was carried up to Gu~'~ok11. 
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0bservation8 of the Tcnyemtza.~ of t l i ~  Air at Sltiqlnf~.e, or Diga~cha, a large town 
in G1.ea6 Tilct, 11,SOO jket abqve the sen. 

DATE. 

ldtll November, 18G5. 

)I 

1 1  

18  

11 

9 ,  

19  

1 1  

11 

1 1  

3 1  

1 9  

9 ,  

11 

1 1  

11 

11  
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1 1  

1 1  

91 
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15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

1 

2 

3 

4 

15 

6 

7 

R E M A R R E .  

.- 

Vcly slight miud from S.W. ; clear sky. 

Wiud lulled. . . . do. 

Slight mind from W. ; do. 

Do. W.; do. 

Do. W.; do. 

Do. W.; do. 

DO. m.; do. 

Strong mind from W. ; do. 

Do. V .  ; do. 

Glightwindfrom N.; do. 

Do. S.E. ; do. 

Do. S.E.; do. 

Do. S.; do. 

DO. E.; do. 

Do. W. ; do. 

Do. N.; do. 

Very slight wind from N.E. ; do. 

Do. h:.E.; do. 

DO. N.E.; do. 

Do. N.E.; do. 

Wind lulled. . .. do. 

DO. ... do. 

Do. . .. do. 

DO. ... do. 

Do. . . . do. 

Do. .. . do. 

Do. . . . do. 

Do. . . . do. 

no. , . do. 

DO. . . . do. 

Do. ... do. 
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.. . 

... 

... 

... 

... 

... 

... 

... 

. . .  
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2 e 

41.50 

43.25 

44.25 

48.75 

49.50 

60. 0 

50.50 

4 9  0 

4 8 0  

47.25 

44.50 

4 3  0 

40.25 

3 8  0 

34.25 

32.50 

31.75 

30.25 

33.50 

34.50 

34.25 

3G.50 

38.75 

41. 0 

43.50 

45.25 

45.75 

46.25 

44.50 

43.50 

l i . 0  I 



n.cr~. 

15th November, 1865. 
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9 1  
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I ?  

I itll  ,, 
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1 1  

P . 
,P 
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45.50 

32.25 

32.50 

32.50 

33.50 

34.75 

3 6 0  

38.75 

39.25 

41.50 

42.50 

41.25 

43.25 

44.25 

41.25 

39.25 

39. 0 

30.75 

30.75 

3075  

32.75 

35. 0 

37.50 

39.50 

42.75 

43.60 

49.50 

46'75 

47. 0 

4R 0 

46.50 

45. 0 

43.25 

29.25 

32.60 

R E M A R K S .  

Wind lulled. . . . clear sky. 

DO. ... do. 

DO. ... do. 

DO. . . . do. 

DO. . . . do. 

DO. ... do. 

Do. . . . do. 

Wind alight from N.E. ; do. 

Wind lulled. . . . do. 

DO. ... do. 

Do. . . . do. 

Do. ... do. 

Wind slight from N. ; do. 

Wind lulled. ... do. 

Wiud slight from W. ; do. 

DO. S . ;  do. 

Do. S. ; do. 

Do. S. ; do. 

DO. S. ; do. 

DO. S. ; do. 

Wind slight from S. ; do. 

Wind lulled. . . . do. 

Do. ... do. 

Slight wind from S. ; do. 

Wind lulled. do. 

Slight wind froill W. ; do. 

Hurricane from V ; do. 

Do. W. ; do. 

Very slight wind from W. ; do. 

Strong wind from W. ; do. 

Do. W. ; do. 

Slight wind Dom N.W. ; do. 

Strong wind frum S. ; do. 

Slight wind from W. ; do. 

Do. . ; do. 
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DATE. 

lit]) November, 1865. 

81  

I )  

, 
18th ,, 

I I  

9 )  

P# 

9s 

I #  

t, 

11 

P I  
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23 

R E M A R K S .  

Slight mind from E.; clear sky. 

Do. S.E. ; do. 

Strong wiud from 9.; do. 

DO. S.; do. 

Do. S.W.; do. 

DO. S.W.; do. 

Slight wind from W. ; do. 

Do. W.; do. 

Do. W.; do 

Do. W.; do. 

DO. W.; do. 

DO. W.; do. 

Do. N.; do. 

DO. N.; do. 

DO. N.W.; do. 

DO. N.W.; do. 

DO. S, ;  do. 

, Do. S.; do. 

DO. S. ; do. 

DO. S.; do. 

Do. S.; do. 

Wind lulled. . .. do. 

Slight mind from W.; do. 

Wind lulled. ... do. 

Slight wind from W.; do. 

DO. W.; do. 

DO. W.; do. 

DO. W.; do. 

DO. W.; do. 

DO. W.; do. 

Do. N.; fleecy cloudfl. 

Do. E.; do. 

Strong wind from N.; do. 
light clollds only to 

Slight wind from N. ; 

Very sligllt mind from N. ; clear sky. 
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4 3 0  

4 5 . 0  

44.25 
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43.25 

41.50, 

42.25 

4 1 . 0  

37.25 

36.75 

24.25 

26. 0 

2 7 . 0  

28.50 

3 0 . 0  

31.75 

34.25 

36.50 

35.75 

36.50 

36. 0 

36.25 

4 2 0  

4 0 . 0  

3 7 0  

36.50 

24.75 

26.50 

26. 0 

28.26 

29.50 



Observations of the Tempcratzire of the Air at JA&s&, the capital of Great Tibet ,  
11,700 feet above the sea. 

R E M A R K E .  

- 
Very sligl~t wind from N.; sky clew. 

Do. W.; do. 

Slight wind from 1 . ;  do. 

1Vind lulled. . . . light clouds. 

Slight mind from W. ; do. 

Wind lulled. mtller heavy elouda 
- -  ( all over. 

Do. . . . do. 

Slight mind from W. ; sky clear. 

Do. N.W. ; clouds to E. 

Very heavy wind from W.; sky clear. 

Strong wind from W ;  sky cloudy to W. 

Do. N.W. ; sky very clear. 

DO. N.W. ; do. 

DO. N.W.;  do. 

Slight mind from W. ; do. 
here and there light 

Do. 'iV- ; { clouds. 

Strong wind from N. ; [  cloud^. 

DATE. 

19th November, 1865. 

20th ,, 
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81  
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. . . 

R E Y A ~ K E .  

Strong wind from W.; here and there cloud* 

DO. W.; do. 

DO. W. ; do. 

Slight wind from W ; clor~ds all over. 

Do. S. ;  do. 

Do. S. ; do. 

Do. N. ; clouds nenr horizon. 

Do. E.; do. 
C 

Dam. 

9th February, 1863. 
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3 6  0 
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40. 0 

39.25 

30. 0 

30. 0 

32.50 
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38. 0 
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DATE. 

Februery, 18GG. 
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PI 

,I 

,I 

t, 

I I  

t) 

10 

II 

PI 

I, 

11 

11 

I, 

IB 

II 

11th ,, 
01 

I) 

i. 
4.s z 
B e 

34.50 

33.80 

3 6  0 

3G.50 

34. 0 

33.75 

33.25 

32.50 

30.60 

28.75 

29. 0 

29.75 

30, 0 

3 2  0 

33.25 

3 5  0 

37.50 

39.60 

39.00 

3 9  0 

37.50 

3 8 0  

37.0 

3 7  0 

37 .0  

37.75 

34. 0 

3 4 0  

35.60 

3 8 0  

37.50 

38.50 

40.50 

4 2  0 

41.25 

R E - M A R K B .  

Slight wiud from S. ; clouds near horizon. 

Do. S.W. ; do. 

Do. W. ; sky clear. 

DO. W.; do. 

Strong wind from W.; do. 

Do. W.;  do. 

Do. W.; do. 

Slight wind from W.; do. 

DO. E.; do. 

DO. E. ;  do. 

DO. E.; do. 

Do. S. ; do. 

Wind lulled. ... do. 

Do. S. ;  do. 

Slight wind from W. ; do. 

Do. . ligl~t~fleccycloudsnlI 
N.w* ; { over. 

Very strong wind from W.; light clouds all over. 

Do. W. ; do. 

Do. W. ; do. 

Very slight wind from N. ; clouds all over. 

DO. N. ; do. 

Do. N. ; do. 

DO. S. ; clouds near horizun. 

Wind lulled. ... very cloudy. 

Do. ... do. 

Slight wind fiom N.; do. 

Do. S. ; do. 

DO. E. ; do. 

Do. E. ; do. 

Do. E. ; do. 

Do. E. ; do. 

Do. E. ; do. 

Strong wind from W. ; very cloudy dl over. 

Ht~rricnno Rom W.; do. 

DO. W. ; do. 
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DATE. 

11 th February, 10GG. 

,t 

, I  

I ,  

2, 

I ,  

, 
9 ,  

9 ,  

B 

9 )  

t, 

P 

12th ,, 

1, 

1 9  

,I 

7 

I )  

I ,  

1,  

P 

P 

I 

) t  

I, 

13th  ,, 

11 

i? 2 
-- 

4 

5 

6 

7 

8 

9 

1 0  

19 

20 

21 

22 

23 

24 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

19 

20 

21 

22 

23 

24 

1 

2 

R ~ a r a n ~ s .  

Hurricnue from S. ; very cloudy nU over. 

Do. S. ; do. 

i at this I~or~r  it 
snowed on nll the Slight wind from W. ; hills and 

slightly in L U .  
Do. W. ; 

Do. W. ; 

Do. W. ; 

Do. W . ;  

Do. w. ; 
Do. W .  ; 

snowed rather more 
DO. w.; [ in Lhiei, but did 

not collect on the 
ground. 

Do. W. ; do. 
cloudy towards ho- 

Do. E.; 1 rieon only, zenith 
clear. 

DO. E. ; do. 

Very strong wind from W. ; skyobscwedb~clouds. 

Do. S. ; cloudy. 

DO. E.;  do. 

Do. S.; do. 

Do. S.; do. 

Do. S.; do. 

Slight wind from S. ; snowed slightly. 

Do. W. ; do. 

DO. w. ; do. 

DO. W .  ; do. 
horizon cloi~dy ; a- 

Do. N.; [ inchof s~lomonllle 
woke, rind LUW 4 

ground, whichhad 
fallcu overnight. 

Do. N. ; 

Wind lulled. cloudy, towards ho- 
... { rizon suon,. 

Co. ... do. 

DO. . . . do. 

sky compl~tcly ob- 
Slight wind from W. ; { flcl,Ivd I),, 

Do. N.W. ; sky very clo~l(ly. 

Hunicsne  N. ; do. 
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dB 
01 n 
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i 
a + 

i 
2 
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4 3  0 

4 9 . 0  

40.50 

40.25 

39.75 

4 0 . 0  

40.25 

38. 0 

39. 0 

38. 0 

37. 0 

37.50 

39.50 

40. 0 

4 0 . 0  

4 0 . 0  

4 0 . 0  

39.50 

39.50 

37.75 

3 5 0  

34.50 

35.50 

29.75 

32. 0 

33. 0 

3350 

35. 0 

36.50 

37. 0 

35. 0 



DITB. 

13th February, 1866. 

,I 

I 1  

91 

,1 

9 ,  

9, 

31 

11 

91  

*I 

91 

11 

,, 
14th ,, 

)I 

91  

) I  

91  

9, 

9 )  

91 

,, 

91 

18 

II 

11 

9 )  

91 

11 

15th ,, 
1, 

1, 

11 

9 9  - 

i - " 
5 lri G 

F 
-- 

3 6 

4 ... 

5 ... 
6 . . . 
7 ... 
8 ... 
9 ... 

10 ... 
19 ... 
20 ... 
21 ... 

23 ... 
23 ... 
24 ... 
1 ... 
2 ... 
3 ... 
4 ... 

6 ... 

6 ... 

7 ... 
8 ... 
9 ... 

10 ... 
19 ... 
20 ... 
21 ... 
22 ... 
23 ... 
24 ... 
1 ... 
2 ... 
3 ... 
4 . 

5 ... 

6 
Y 

i . g 
E 

34.75 

33.50 

33.50 

33.50 

3 3 . 0  

32.50 

32. 0 

31. 0 

36. 0 

26.75 

28. 0 

3 0 . 0  

31. 0 

rn o 
31.75 

36.50 

36.50 

a7.50 

37.50 

35.50 

36.75 

36' 0 

3 5 . 0  

33.75 

2 7  0 

28.60 

30.50 

32. 0 
b 

3 3 . 0  

35' 0 

37' 0 

38.75 

43.50 

43.50 

43.75 

R E M A R K S .  

Htu~icnne N. ; sky very cloudy. 

Do. N. ; do. 

Do. N. ; do. 

Slight wind from N, ; sky clear overhead { ouly. 
Do. W. ; sky clear. 

Do. N.; do. 

Do. N.; do. 

Do. E. ; do. 

Do. E.; do. 

Do. E.; do. 

Do. E. ; do. 

Do. E.; do. 

Very slight wind from E. ; do. 

NOO~I, DO. B. ; do. 

Very slight wind from N. ; hereand there cloude. 

Do. N. ; do. 

DO. N. ; do. 

DO. N.E. ; sky very cloudy. 

Do. N.E. ; do. 

Wind lolled. . .. thin clouds all over. 

Very slight wind from W. ; do. 

Wiud lulled. .. . sky clew. 

no. ... do. 

Do. ... do. 

~ A . M . ,  windslight fromE. ; do. 

DO. E. ; do. 

Do. E.; do. 

DO. E. ; do. 

DO. E.; do. 

Wiud lulled. ... do. 
n~hiteoloudstowards 

Very .light wind from N.W. ; { hOn 

Do. N.W. ; do. 

DO. N.W. ; do. 

Do. N.W. ; do. 

Strong wind from here and there only 
w'i { cloudr 



15th February, 18G6. Wind ldlcd. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

7 A.M., strongwind from E. ; 

Do. E. ; 

Do. E. ; 

Wind lulled. ... 
Do. ... 
Do. ... 
Do. ... 
Do. ... 

Strong mind from W. ; 

Do. m. ; 
Do. W. ; 

Wind lullod. ... 
Slight wind from E.; 

Do. E. ; 

Do. E.; 

Do. E. ; 

7 A.M., DO. E. ; 

Do. E. ; 

Do. E. ; 

Wind lulled. ... 
Slight wiud from W. ; 

Strong ~ i n d  from S. ; 

Slight wind from w. ; 
Do. W. ; 

Do. W. ; 

Do. W. ; 

Very slight wind from W. ; 

Do. W. ; 

Very strong wind from S.; 

Wind 111llcd. ... 

sky clear. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

sky clear. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 

do. 
here nnd there whit0 
clouds; bright nun. 

here nlld tbcre light { oloudr 
do. 

do. 

do. 

a few cirrue clouda. 

do. 

sky clear. 

do. 



DATE. 

17th February, 186G. 

PI 
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I I  
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18th ,, 
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1~ 

11 

18 

PI 

I I  

I )  

I )  
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I) 

I )  

,, 

11 

II 

19th ,, 

11 

01 

I I  

I )  

10 

I,  

I) 

8 0  

B B  

to 

R E M A ~ K ~ .  

IVind lulled. ... sky clear. 

Do. ... do. 

Very slight wind from E.; heavy dark clouds. 

Do. E. ; do. 

Do. E. ; do. 

Wind lulled. . . . do. 

Slight wind from E. ; here and there clouda. 

Do. W. ; do. 

Do. W. ; do. 

DO. W. ; light clouda obscur- { hgsky. 
Do. W. ; do. 

DO. W. ; do. 

Do. W. ; do. 

DO. w.; clouds to north of { borizo~i. 
DO. W. ; do. 

Do. W. ; do. 

Do. W. ; do. 

DO. W. ; light clottds obscur- { ing aky. 
Do. W.; sky dear. 

Do. W.; do. 

DO. W.; do. 

DO. w.; do. 

DO. hereal~d there rrhite 
N'W.; { clouds. 

DO. N. ; white SI. light cloude { obacttring sky. 
Strong mind from W.; 

Do. W. ; do. 

Slight wind from N.W.; do. 

Vcry alight wind from W.; {he'''i:t$ 0b 

Do. W. ; do. 

Strong wind from S. ; cloods to north. 

Do. S. ; do. 

Slight wind from S.; do. 

DO. W. ; do. 

Do. E. ; sky clear. 
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34.50 
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39.75 

40.0 

40.50 

4050 

40.0 
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39.75 

39.50 
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34.50 

34.75 

35.50 

37. o 
37.75 

39.50 

41.25 

42. 0 

4 2  0 

41.0 

4 1  0 

41.0 
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41.50 

4025 

40.0 

3 3  0 



DATE. 

19th February, 18GG. 
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37.0 
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3 3 0  
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41.0 

4025 
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R E M A R K B .  

Wind lulled. . .. sky clear. 

Slight mind from . ; do. 

Do. N. ; here 6r there clouds, { BUU shining. 
Do. W. ; do. 

Noon, Do. W. ; do. 

Do. hcre nnd there fleecy 
; { cloud.. 

Do. W. ; do. 

DO. W.; do. 

Strong wind from W. ; do. 

Do. W. ; do. 

Very strong wind from N. ; do. 

Do. N. ; do. 

Do. N. ; do. 

Windratherstrongfrom N. ; do. 

Do. N. ; do. 

Slight wind &om E. ; sky clear. 

Do. E. ; do. 

Do. E. ; do. 

Wind lolled. ... do. 

DO. . . . do. 

Very gentle wind from W. ; do. 

Very slight wind from W. ; do. 

Do. N. ; do. 

Do. N. ; do. 

Do. N. ; here nnd thcre cloud& 

DO. N. ; do. 

Do. E. ; sky clear. 

DO. E.; do. 

Do. E.; do. 

Do. W.; do. 

T) a. w.; do. 

~ A . B I . ,  Do. S. ; do. 

Do. S. ; do. 

f i n d  I~~llcd.  . do. 

Tcr~ strong wind from W. ; do. 
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21st February, 1866. 
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6 
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6 
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19 
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43' 0 

4 3 . 0  

45.60 

45.75 

4 5 0  

44.75 

44.75 

4 3 - 0  

42.50 

40.60 

40.50 

37.50 

32. 0 

32.50 

34.50 

36. 0 

37. 0 

4 0 . 0  

36. 0 

45.75 

3 5  0 

45.75 

33.50 

45.75 

33.50 

45.78 

34. 0 

45.50 

33.50 

43.50 

35.60 

43.50 

36.25 

4i.25 

36.50 

 REMARK^. 

Veqy strong wind f r o d .  ; sky clear. 

Do. W.; do. 

Do. W.; do. 

Do. W.; do. 

Do. W.; do. 

light cloude obscur- Slight wind fmm 
W.; { iw sky. 

Do. W. ; do. 

Do. N. ; do. 

Do. N. ; do. 

Do. N. ; do. 

Do. N. ; do. 

Do. N. ; do. 

7 A.M., Do. E. ; sky clear. 

Do. E. ; do. 

Do. E. ; do. 

DO. E. ; do. 

Wind lulled. ... do. 

Do. ... do. 

Slight wind from E. ; do. 
Do. heavyclondsobacur- 

W'; { ing a$. 
Do. E. ; sky clear. 

Wind lulled. ... heavy clouds all over. 

Slight wind from E. ; sky clear. 

Do. W. ; clouds obscuring sky. 

Strong wind from E.; sky clear. 

Wind lolled. ... clouds obscuring sky. 

Slight wind from E. ; sky clear. 

Very slight wind from W. ; clouds all over. 

Do. E ; here and there clor~ds. 

Do. E. ; clouds all over. 

DO. E. ; sky clenr. 

Do. E. ; clouds aU over. 

Do. E. ; sky clear. 

Do. W. ; clnr~ds near horizon. 

Do. E. ; sky clear. 



Remarks a8 to the Weather, +., in the Lhh6 Tevritoy. 

DATE. 

4th March, 1866. 

,, 
5th ,, 

)I 

6th ,, 
I ,  

7th ,, 
I 

8th ,, 
I ,  

9th ,, 
)I  

During my stay a t  L h i d ,  Shigitze, and in the LhBsL territory, I do not recnllect either ha~ing 
seen lightning or hcnrd thunder, and, on making enquiiics, I was informed that d ~ ~ r i n g  the winter Reason 
there is neither one nor the other, t l~oogh there is a little during the mins. Lightning is never know11 to 
kill thc inhnbitants, or to strike houses, kc. The mius (during the season) are very heavy at Shigittze, 
especinlly during the months of July and August. The snow fall a t  Shigitze, and on the county 
around, never exceeds one foot, although the water of running streams freezes if the current is not very 
mpid. During my journey in Tibet, from October to June, i t  never mined, and on only a single ocmaion 
did I observe a fall of snow of about three inches, when on my way to  Penajong from tbe Tnkche village. 

The inhabitants regard snow as an evil, and attribute the dight fall during the winter to the good- 
ness of their chief divinities and head Lamas. Should the fall ever exceed a foot, i t  is looked on 
evil sign, expressing the displensure of their gods, and to propitiatc them large sums of money are ex- 
pended on the priests, kc. They call snow " kh6," after the word khL, meanhlg nothing. 

I W R ~  informed that earthquakes are unknown in the L h G  territory proper, though slight earth- 
quakes are said to  occur in Nari-Khors~~m. 

R E L I I R K B .  

Slight wind from N.W. ; clouds near horizon 

Do. E. ; sky clear. 

Do. W. ; here and there cloudR 

DO. E. ; do. 

Do. W. ; do. 

Do. . sky clear. 

Do. N. ; c l o ~ ~ ~ l y .  

Do. E. ; sky clear. 

Wind lulled. ... cloudy. 

Slight wind from E. ; here and there clouda. 

TTiud lulled. . . . cloutls new horizon. 

h c; 
* 42 

Strong and high win& are very prevalent throughout the L h G  territory. 

a" e 

NO rain fell during my three months' residence in Lhis6. Snow fell lwice in the city, bllt only 
to the amount of about three inchen on each occnaion. The fall on the surrounding hills wsa s o m e ~ b ~ t  
heavier. 

0 a 
e 

13 

High winda were prevalent during March and April. 

. 1 4 5  ( Slight wind from W.; cloudy, 

NoT~.-l'he thermometer obsematious a t  Sbigitae were taken in a small room off the large one the 
Pundit had hired for himself in the Kunknng, or semi. There were forty to fifty people in the semi, 
mostly his Ladiki friends. The smnll room wm entirely open upon one sidr, the thcrn~on~etrr ll~ngillon in 
the middle ; the open side looked to the south. 

6 

19 

G 

19 

6 

19 

6 

19 

6 

18 

G 

The walls of the room were of sun-dried bricks, and the roof of wooil rover4 with ~nrtll ,  hnt 

the son's haat did not pcuetmte. 

A t  T,h;d the thermometer observations were taken in a houee with e roof and wnlls rlulitcs 88 tlliek 
as thone in the lerai a t  Shigitze. 
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. .  

... 

... 

... 

... 

... 

... 

. . . 

. .. 

48.25 

37. 0 

18.50 

37.50 

50.0 

42.0 

49.75 

41.50 

4S 75 

36'50 

48.50 



Memorandum on the Great Tibetan Road from Lhasa to Gartokh. 

The Great Tibetall road between I~llasa to Gartokh is dividcd into twenty-two stages, of 
from twcnty to sixty milcs iu leiigtl~, va r~ iug  accordiug to the nature of thc country. 

At the end of each of these stages there is a halting place, called a Ta jum, where shelter 
is for all Tibetan officials travelling along the road. 

Thcse halting places, or Tarjums, generally collsivt of one large house, or of several small 
Iloi~ses, ~v i t l~  a number of tents, sufficient togetller to supply shclter to at least 200 men, with their 
baggage and mercharldize. The houses have generally walls of sun dried-bricks, and a wooden 
roof covercd with earth. 

The Tibetan officials get a change of cattle at each Tarjum. 'rile Tarjums are in charge 
of a man called Tarjumpb, or Jalno. IIc is bound to havc coolies, horses, yaks, and donkej-s in 
;~ttcsndancr, mhcnevcr he rec,eircs ]lotice of the approach of a Lhasa official. The Tarjunrpia 
are supported by the State, and they give the order to the heads* of camps and villages near 
these Tarjums as to supplying cattle, &c. 

From ten to fifteen men, and as many horses, are always in attendance at the Ta jums. 

The horses that nre kcpt in constant readiness folm what is called a Taol. 

A high official, called Shipchat, is sent every third year from Lhasa to Gartokh, in ordcr 
to see how matters have been carried on. 

The Shipchat, and all high officials, receive every attention on the road, and, when travelling 
on the public service, tliep and their retinue are supplied with horses, baggage animals, food, and 
fuel free of all charge. Their goods sometimes toke as many as a thousand yaks, besides 
men, t c .  

A caravan of yaks, kc., is called a Dbe. The supply of cattle, kc., forins a kind of tax 
on the inhabitants, called Cl~angshul and Thoptang. 

Although the nomadic tribes and villagers receive nothing for the above, they are never- 
thelcss held strictly responsible for the safe transit of all goods, and are made to pay twice the 
value of auything lost or damaged. 

The higher officials generally trade on their own account, and this adds very much to 
the tax upon the inhabitants, who, in addition, are often forced to buy the goods at  very much 
over their proper value. 

T h c  inhabitants appenr to have no remedy, as the Shipchat, or inspector of the road seems 
to trade just as much as the other officials. 

Tbe hoed. 01 rilloyes are c ~ U o d  061nhm. 



A xist of the twmty-two Taiju.:unzs, o r  H a l t i n g  PZuces, Jetween Cartolrh and  LA^^^, 
.with the dis tances  between each. 

Names of Tn jums,  or halting No' places, were cattle are changcd. 

I Gnrtokh to 
Naku Tn rjum, ... ... 

2 I Mesir Tarjum, ... ... 

4 Thokchan Tarjum, .. ... 
6 Tnmjan Tajum, ... ... 
6 DiksClm Ta jum,  ... . . . 

No houses, only tents. 

The  Tarjum consists of s house and tenta. 

The TIujum consists of n house nnd tents, nnd is 
situnted in a very cold place near the SIansnrowu 
Lake. 

On right bank of Some stream, only tents, no houses. 

On leftbank of Bramaputrariver, only tents,nohousea 

Only tents, no house. 

7 1 Tadum Ta jum,  ... 
... I 62 1 Four or five small houses about the monastery Form 

the Tarjum. 

I Niku Ta jum,  ... . .  1 31 / On the bank of the l i n c h u  ntream. Tents only, DO 

house. 

I Snrkh iong Ta jum,  . . . 

Chomokula Ta  jum, . . . 
Rake Thazang Tarjum, ... 
Sang Sang Giado Ta j u m ,  . . . 
Sang Snug Kau Ta jum,  ... 

Nabring Khaka T a j ~ i m ,  . . . 

Jang Lache 'l'ajum, . . . 

Phuncholing Ta j ~ ~ m ,  ... 

Shigatze Trujum, ... ... 
Pena Jong Tarjurn, ... 
Gynngze Ta jnm,  ... . . . 
Nanganche Jong Ta jum,  . . . 

Snrka is a large villnge containing numerous houses 
hnilt of 81111-dried bricks. It  is ruled by a Jongpon. 
The Tarjum is a house built with sun-dried bricks. 

I Only tents, a v e v  cold place. 

I The Tarjum is built of sun-dried bricks. 

The Tnrjum is of a good size, aud built of sun.dried 
hricks. There are nlany tents, but only two 
houses besides the Tnrjum. 

This is the first plnce east of Gnrtokll where tho  
people were sccn to cultivate the ground; from 
hence on to  Lhass. the villagers cultivate. The 
Tnrjum consitltv of a house. 

A hallfie in town of same name. Trnvellers from 
Lhnsa provide themselves with provisions nt tllin 

place for the entire journey to Gartokh. 

The Tarjum is a house in the large villnge of tho 
sarno name. 

I The Tnrjum is a large huilding in the city 

I The Tarjrlm is a house in the town. 

( The Ta j u m  is n house in the city. 

( The Tarjum is a house built of ~un-dried bricks. 

21 

22 

Pynhtejong Tnrjum, . 

Chushul Ta jum,  ... . . . 
L h w ,  ... ... ... 

I Total mileg, . .  790 1 

18 

25 

34 

On border of the I.:tkr Pnmrlok c h ~ .  The Tarju* 
is a houso built of sun-dried bricks. 

On right bank of Bmrnnpotrnrivcr. ~0113enornenel@~. 
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Zist of Ordinary Marches between Cartokh and Lhasu. 
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2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

Names of the daily halt- 
ing plnccs for ordinary 

marches. 

Gartokh, ... 
Naku Tq'um, .. ... 
Lnngbochia, ... . 

Nigri camp, ... ... 

Mesir Tarjum, .. ... 

Dokpachu, ... ... 

Ramothal, ... ... 

Barkha Ta jum, ... 

Langboua camp, ... 

Ssriuinh Uniah camp, ... 

Thokchan Tajum, ... 

Nokche, ... ... 

Ugro (old tn rjum in ruins), 

Giamzar camp, . ... 
Thnkhabjor, ... ... 
Tnmjan Tarjum, ... 

Laro, . ... ... 

Demir camp, ... ... 
Diiksiim Tarjum, ... 
Totu camp, ... ... 
Uarl~malnn~, ... ... 

Tadum TRjnm, ... 
Thuku camp, ... . 

Shrikarpo camp, ... 
Niku Tarjum, ... ... 
JagGng, ... ... 
Jhalung, ... ... 
Smknjong Tarjnm, ... 
Upshi village, .. ... 
Chomokula Tajum, . 
Rake Thamng Ta jum,.. . 
GBang-biako, ... ... 
Sang Sang Giado Tajum, 

Ge, ... ... ... 

R E M A ~ K ~ .  

TWO Garpons and II Sbipchat re- { sidehere, 

No accommodation for travellers { here. 
Tents. 

No nccommodation for traveUen { here. 
bo. 

The Jongpon residea here. 

Nem a monastery. 

Tents. This is a large camp. 

No accommodation here. 

Do. 
The Jongpon is d e d  Bongpun- 

{ migap. 
No accommodation here. 

No accommodation here. 

Tents. 
The Jongpon of Dhiikatm re- ( sides here. 

No accommodation here. 

Tents. 

Tenta. 

No ~ceommodation here. 

The Jongpon teaiden here. 

Mud honeea. 

Camp. 

C o w  
6 

" ' 
z a m  
s gs .- - n 
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. . . . . .  

6 

10 

12 

15 

6 

20 

15 

9 

15 

10 

17 

14 

23 

15 

8 

6 

23 

12 

20 

14 

18 

9 

16 

6 

10 

16 

3 

18 

8 

23 

6 

21 

16 

Under the authority of 
whom. 

Chief Garpoll of Gartokh, 

DO. 

Do. 

Do. 

Do. 

Do. 

Jongpon of Barkha. 

Do. 

Do. 

Do. 

Purung Jongpon, 

Do. 

Do. 

Dhulrum Jongpon. 

Do. 

Do. 

Do. 

Do, 

Do. 

Do. 

Do. 

Jongpon of Ssrka 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

DO. 

Do. 

Do. 

Do. 

Do. 
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1,ist of Ordinary Marches between Qartokh and Lhasu.-(Continued.) 

RoII.-T~~ tent8 in Tit& us m d e  from the c m r  hair of the ynk, snd are generally of s blnck  lor. 
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13 

14 

15 

16 

17 

18 

19 

SO 

2 1  

22 

Nnmeg of the dnily lidt- 
ing plnces for ordinary 

marches. 

Sang Sang Knu Tnrjum, . 
Kuknp camp,. .. ... 
Ralung village, ... 
Nnbring Khaka Tajum, . 
Lnrcha Nil villnge, ... 
Singilung village, ... 
Jnng Lnche Tnjum, ... 
Chnkdong village, ... 

Phmicholing Tnrjum, ... 
Chnmcheding villnge, ... 
ShiLkar village, ... 
Chakri village,. ... 
Shigatze Turjum, ... 
Pennjong Tajum, ... 
Thnkcha village, ... 
Gynngze Tnjum, ... 
Gobzi village, ... ... 
Ralung village, ... 

... Zarn villnge, ... 
Nnngrmchejong Tajum, .. 

... Pynhtejong Tnjnm, 

Demali~ng village, ... 

... ChGBhtl Tarjum, 

Netnng village, ... 
L h S  city, ... ... 

... Total miles, 

R E Y A R K B .  

The Jongpon resides here. 

Ve9' lnrqe villnge. The Jonk? {*  pon resides here. 

The Jongpon resides here. 

The Jongpon resides here. 

The Jongpon resides here. 

A Chinese post-stnge. 

The Jongpon resides here. 

The Jongpon resides here. 

The Jongpou resides here. 
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19 

11 

14 

6 

11 

11 

11 

11 

15 

10 

14 

22 

15 

19 

15 

14 

16 

13 

14 

14 

18 

12 

13  

18 

16 

790 

Under the authority of 
whom. 

Jongpon of Snrkn. 

Nabring Jongpon. 

DO. 

Do. 

Do. 

Jang Lache Jongpon. 

Do. 

Do., 

Phuncholing Jongpon. 

Do. 

Jongpon of Shigutze. 

Do. 

Do. 

Jongpon of Penajong. 

Do. 

Jongpon of G~angze. 

Do. 

Do. 

Nanganche Jongpnn. 

Do. 

Jongpon of Pynhte. 

Do. 

Jongpon of ChGahGl. 

Jwgpon of LhM. 



Mussoorie, 30th July  1867. 

Memorand1inz on 600 miles of the Brahnzaptitra River, from i t s  souwe near the 1'11(111- 
sarowar Lakc, in lutitudc 30f0 and longitude 82", to the junction of the Lhnsa 
River, in lutitude 29" 22' and longitude 90" 40'. 

m e n  sending the Pundits to  explore the country fromMansnrowar to Lhasa, they were 
directed to make every enquiry as to the great livcr ml~ich was k11on.11 to flow from nrar  the 
Mansarovar lalce to Lhasa. Care was talcrn not to give the river any name, it was simply 
called the great river, and the explorers were told to find out its name. 

The Pundit on his return said that the river is called by the Nari and Ladak people tho 
Tam,jan Khnmba (thc horse's month) from its source to tllc junction of the Charta Sankro, 
from the lattcr to Janglaclic it is cnllcd AInclln~~g Sal~gpo by the Dolcthal people, and fro111 
Jauglachc to Lhitsa i t  is callcd the Naricl~n Sang110 1)p the Lhasa people, the lattcr name being 
given to it because the rivcr runs from near Nari, the country about &lansaromar, &c. 

The Nepalese, the Nrn~ars  from Nrpal, and the Kashmiri ITahomcrlans who were in 
Lhasa all told the Pundit that this great river nras the Ural~mapl~tra. All the Lhasa people who 
were qncstioned wcre unanimous iu saying that, after going cast for a considerable distrtnce, it: 
flowed down into Hindostan. 

For this reason, and others to  be given hereafter, the river throughout this paper will be 
referred to as the Bmhmupntra. 

The river Brabmaputra was ascertained to rise in about north latitnde 30f0, and east 
longitude 82". 

The grcat road along which thc route-sunreg was carried does not follow the course of 
the river for the first fifty miles, but the road was prob:tbly never muclt more than ten n~i les  
north of the river. 

The general direction of the river's course during thc first fifty miles was, however, quitc 
~~nmistakable, owing to the gigantic range visible to the south of it, the large glacicrv wllicll 
filled evcry ravine of that rnnge evidently forming the sources of the river. 

The Tamjan Tarjum, in lntitudc 30°21', longitude 82' 51') was the first point of the road 
nctually on the rivcr. T ~ I C  staging-liouse is callcd Tn~njan, from t l ~ c  Tibctan name of thc rivcr 
which is Tamjan Khamba (horse's month). Prom T:unjan tlierc was a good view np thc rivc-r 
for a considerable distance. The Tibetans all agreed in saying that i t  was the main branch of 

the river. 

At Tamjan, on tllc 7th of Snnc, thc river was murh swollcn, its rrlrrent rapid, and wntrr 
tllrl)id. About forty milcs sontlt-rust of Tan~jan tllc first I:lrgc tril~ntnry 

90 mils8 fmm sotueo. 
(tllc C~II -Nago)  fall* in from tllc north, i ~ ~ t c r ~ ~ l r t l i a t r l y  only two small tribn- 

tsries were noticed. the jllllctioll of thc C1111-N:lgo t l ~ e  grcat rivcr flon-s sonth-east, and 
about tifty milrs lowrr don11 r e r e i ~ r d  a still larger river, callrd the Clincliu 

140 milon lrom sourro. 
Sangpo, coming from thc nort l~ ; this t r ibi~tary was nliout'200 paces n-ide, 

and not vcry much inferior to the Ilr;~l~rnn,~utra itsclf. Tllc j l~r~ction is near the Tadum monas- 
tery, a well-known halting place on thc grcat road. 

From the junction with tLc Chachu the river runs four to five miles due south, and 
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the11 col~tinues as before in a soutll-easterly directiou for nearly thirty milcs, below whiClI it 
makes a great bend, and flowing soutl~ward for twcuty-fire miles, receives a 

170 miles from source. 
large tributary from the south called the Sllortn Sangpo, and then flol~ng 

north-east for twenty-five miles morc, receives mlothcr great tributary fro111 the north called tile 
Charta Sangpo. Thc Chartn Sangpo was in October about 250 paces in 

195 miles from source. width, aud its tributary. the Chalca Chu, which joins it a few miles below 
the point where the road crosses, mas 150 pares in width. The combined stream forms one of 
the largest tributaries, if not the largest, that \\.as seen to join the Urahmaputra. In MRV tile . - 
Charta Sangpo and its tributary were very slightly swollen; ice was still clinging to their etlgcs. 

From the junction of the Charta Sangpo the great river was observed to flow for about 
forty miles in a directiori a little ~011th of east. At this last point, near 260 miles from source. ITpshi, the main road separatcd from the river, and tile latter mas not sccu 

again till i t  had reached a point 100 miles furthcr east, above the villagc of Napsi. Of this 100 
miles of the river's course uothing positive is known ; according to the natives of the cou~utry, 
i t  had no good road 'along it. The Pundit co~~jectured that the river f l o ~ s  (somewhat as sho\ru 
in the may by dotted lines) south of a great peak which he observcd from the r o d .  

From Nupsi the river flows east by north for twenty-five miles, and then turning sharp 
to  the north, flows past the large town of Janglache, taking thence a north- 

885 miles from eource. eaat course for tweuty-five miles more, nhere it is joiucd by avery large river, 
called the Raka Sangpo. The coulrse of this t~ihultnry nas followed by the Puntlit from tl~c 

Gurla pass, ucar Upshi, wl~ere the great road lcarcs the Brahmaputra, tor  
410 miles from soorre. place called Raluug ou thc Nabriug lake. At this place it was a large river, 
but when seen again lower down, at its jur~ction with the Brahmaputra, the Raka Sangpo had 
become very much larger, having evidently received a large addition by one or more tributaries 
from the north. Just above the junction i t  was estimated to be about 200 paces in width. 
From Jnnglnche some of the Pundit's companions took boat, and wcrc padded down the great 

river to Shigatre, a distance of eighty-five miles below Janglache, and sisty 
476 miles from source. 

miles below the junctioll of the Iiaka Sangpo. The Pnudit continued Ilia 

march by land to Shigatze, crossing a good-sized tributary from thc south. The great river mas 
seen occasionally, and was evidently never so much as ten miles from the road. His com- 
panions who went by boat said the stream wa.3 smooth, and the course direct. From Sl~igatse 
the great river is again visible at the point where it receives the Pennnangchu rivcr from tlrc 
aouth. The Penanangchu was about 150 paces wide in Dccemhcr. Rorn Shigatze to Kl~amba- 

barche the rivcr was not scrn for about 100 miles, the main road [livere 
676 milcs born source. ing considerably to the south of the river. The Tibetans said that this 
portion was too rapid for boats. At Khamhnbarche the river, nrhcn agnin scen, wns flomillg 

in a broad deep stream. The stream flo\rcd so easily that every one of 
586 miles from mnrce. the party went by boat from Kl~ambabuchc to Chusl~ul, a distance of ahout 
ten miles. 

From Chushul the Pundit could see the river flowir~g eastward for twenty orthirty miles,alld 
805 miias from some. w a ~  informed that it continued to flow in that tlircction for a great distance. 

A mile or two below Chllshul the Lhasa river, called the Kicllu Sangpo, joins thc great 
river. The Kichu is navigable for small boats for about thirty miles, and in January was about 
260 pnces wide. 

During the first week of June, at  about 140 miles from its Rource, the water of the main 
branch of the Brahmaputra was very h r t y  end vcry cold, again, at the end of August, a little 
lower down the water was of a dirty whitish color, and vcry cold. 

At  Chuahul, 585 miles from its source, the water of the Rrahmaputra was in January veY 
clear, and again in April at the same point the water was only slightly less clear, t h w h  the 
river hnd swollen. As to the tributaries, the water of the Clrarta S a ~ ~ g p o  and the ChaksChu 
riven vas  very clear in October, aud in May, after the river had swollen, the water war, @tllloJY 
mlightly lean clear. 



Tile mntcr of the Ralia Sangpo river mas very clcar and cold in October, and in May i t  
vns slightly dirty. 

~ l l c  watcr of thc Penanangchu was vcry clear in December, but dirty in April. 

The Kiclln Sangpo (or Lassa river) was clear in January, and again at  the end of April 
it was still c~car. 

Strcnms from glacicrs arc alsays noted for ]laving exceedingly dirty water, from the ac- 
tion of tlic glacirrs on the roclis and earth in contact nit11 them. Tllose who havc travcllcd in 

rcgions are hardly cver mistaken in deciding as to nhcthcr a stream comcs from a glacier 
or not. 

The Pundit had been acquainted with glacicrs all his life. His clidcnce as to the water, 
given al~ove, nrould tcnd to show that tllc main braiicl~ of the river rosc among glacicrs, and he 
says that he salr tlic glacicrs ; agiiin, the Shorta 5:.11gpo, from his own ol)scrvation, was known 
to rise among glaciers, and so also docs the Penannl~::cl~u; so that thc two soi~tl~crn t r ib~~tar i rs  
would also nppcnr to risc among glacicrs, bnt norl-: of the four northern tril~utarics aplrcar to 
n'se amollg glaciers, or, at any rate, if they do, tlrc glaciers must be vcly rcnlote or very small, 
RS their strcnms were clcar, evcn in ilpril and May, aftcr the rivcrs had begun to risc. Summing 
up, it appears that at Likchc, near Tadum, just bclolv t l ~ e  junction of the first g e a t  trihntary, 
the Drahmaputra was in Scptember estimated to be at least one-half wider tllau the Ganges at  
Hurdwar in December. 

Between Likche and Chushul, a distnnce of about 4,50 miles, the great rivcr is known to 
receive 

1st-A large tril~utary, called Shorta Sangpo, 
2nd-A vcry large tributary, called the Charta Sangpo, estimated to bc 250 paces 

aide in October, 
3rd-The Chaltn Chu tributary of the Charta Sangpo, estimated to be 150 paces 

wide in October, 
4th-A very large tributary, called the Raka Sangpo, estimated to be 200 paces 

midc in Octobcr, 
5th-A large tributary, called Pcnanangchu, estimated to be 160 pnces widc in 

Dccembcr, 
Gth-A vcry large tributary, the Kichu Sangpo, or Lhasa river, estimated to be 

250 paces wide in January. 

The main rivcr helolv Tadum is never fordable, evcn at thc broadest part, and each onc of 
the six grcat tributarics, hy which it is subseque.~tly joined, are reprcsentcd as I~cing rapid, dccp 
streams, that are not fordable during summrr, aud oniy one or two can bc crosscd with difficulty 
on large liorsca and yaks when the rivers are low, at  othcr tilncs thcy arc illvariably crosscd by 
means of boats. 

Snppoaing tllc Pundit's estimates given n1)ol.c to be correct, a very fair idra may be 
formed as to the sizc of tlic combined stream ncar Chnshul. 

The Pnndit is an accurate observer, nccustomcd to pacing, and to estimating distanccs in 
Paces, and ns far nr cnn bc testcd by his ideas of the Ganges, and other kno~vu streams, he is 
not given to exaggeration. 

His estimate of onc of the tributaries, viz., thc Pcnnnnngchu, can be tested by dircct 
Emopeon evidence, as Captain Turncr's route along that strca~u coincided with the Pundit's 
route for about fifty miles. 

Turner says that the Penanangchu stream nenr its source formed no inconsiderable river 
in September. Lowcr down 11e crosscd thc ritcr by a rude bridgc. At 

Pngo 214. llehukha he fordcd t11c rivcr closc to (;yangzc ( . l l ~ a ~ ~ s u  Jung), nbove the 
point whcre i t  is joined by a vcry largc tribuiory from the cast, nl~ich the Pundit considerctl the 



main stream. He again crosscd it near that town, and sistecn milcs lower d o n ,  hc snys, tllc 

rivcr ran in n smooth strcam, but was no longcr fordable; he noticcd a boat placed on its iu 
onr of thc rillngcs. 

At  Pailrom, tcn miles lowcr, Turncr fonnd, "over thc broadcst part of the river, a long 
bridgc upou niue piers of very rudc structure, slight bcams of timber were laid from pier 
to picr." 

!he  Pundit secms to have crossed at  this very spot on the 23rd December; he notices that 
t l ~ c  river  as bridged. 

I n  all Tibetan bridges that I have secn, the piers are vcry broad as compared with the 
spans, and it would be n moderate estimate to  take nine picrs of t~velve fcct each, and ten spans 
at tncuty-fivc feet, in all 358 fect, as the breadth of thc river at tlris point. Tlie Pundit puts it 
d o ~ n i  at 150 paccs, cllich givcs 375 feet. The Pnndit says that the rivcr lrarl a rapid cl~wel~t. 
'1'11,. abore shows that as far as the size of this pnrticrrlar tributary is corrccrncd, the Puudit is 
rc~~nnrkahly accurate, and at  any ratc has csaggcratcd very littlc. 

As far as thc Bralrmapntra itself is concerned, Turncr saw i t  from the rock above Teslroo. 
lonmboo, some two or tllree niilcs from tLc river. 

Near Shigatze, he states that "the Bmhmaputra flows in a wide extcrrded bed, and ns 
though tllc soil gnvc it an nunilling passagc, i t  llns forccd itsclf tllrongh many channels, and 
formed a mnlt~tnde of islauds in its way. n u t  though its bcd appears so wide extcnded from 
Ilcncc, I was told that its principal channel is narrow, deep, and never fordable." 

An account which mould a g e e  very fairly with the Pundit's descriptipn of what he saw 
from the same poiut, and also ~vitlr the Pundit's more detailed description of thc river at Chak- 
samcbori, 100 milcs firrthcr down, whcre the deepest part mas spanned by a very fragde chain- 
bridgc. I I~oped that this bridge, which I had heard of, would have given conclusive evidence as 
t o  the size of the Bral~maputrn ucar Llrasa. The Pundit mas requested to note its breadth in 
parts ; unfortunately, he found that thc bridge only spanncd the deepest portion, and that, in 
nddition, a grrat deal of water had to bc crossed l~cyond tlrc bridge. The bridge itself moreover 
was in such a rickctty condition that the Pnndit was afraid to cross it, tlrc pcoplc of the country 
tl~cmselvcs invariably prcferring boats. Conscqucntly, only a rough guess could be made as to 
tlre breadth of the rivcr. 

The Pundit could only s g  that thc river was very much larger than the Ganges or the 
Indus, or any ot l~er  rircr he had scen. Thc dcpth of the stream impressed him vcry mucl~. He 
iuferrcd that it mas wry decp, bccausc, though tllc \ratter was vcry clcar, and the surface smooth, 
t l ~ c  bottom was no\rherc visiblc. 

The hrratltl~ of thc strcnm I~nd not impressed the Puntlit so much as the dcpth, he did 
not think the brcndth at Cln~hanmcllori n~lrclr morc th.,n llalf grcater than the Ganges, nnd he 
matlc the samc rstimatc of it at  Janglache, 200 miles highcr up, rhcrc  the volume of the 
rivcr must have been much less. 

After rccriring so many large tributaries, it may hc matter of wonder that the river 
was not brondcr, but that i t  sl~011lc1 not bc PO is quitc in accordance with what is known of 
upper course of thc r i ~  er Tntlus, which rises not fnr from the Mnnsarowar Inkc, and flows tllrougll 
thc same stylc of collntry as thc Dml~rna~utra.  Thc 11rdns reccives the Zansknr, a river ncnrly 
as large as itsclf, nt Snimmo below Leh, and yet the incrrnsc ill tlrc brcadth of the main stram 
is hardly pcrcepti1)lc to an ol.dinary obscncr. The same thing happens at its junction wit11 the 
Dras rivcr, and, ngnin, it is still morc rcmarkahle at the point where the Shavok river joins the 
Indns, both grcnt ~ t r e e r n ~  nit11 hut h t t l ~  d~ffcrrncc in rolumr, yct the combincd stream nppeared 
to mc almost nnrroner t l~nn  ri t l~cr of t l~em srparately. Tlrc incrcascd volume of water having 
aimply made tlrc strcam deeper. 

The Indue at ilttok has run a course of about 700 milcs, during which it has reccivedthe 



folloming sir tributaries, viz., tllc Znnslcar, Dras, Saoroo, Shapoli, Gilgit, and Cmtl)i~l rivers, anti, 
jullging from my knomlcdgc of t l l c ~  rivers, I sllorlltl say they wcrc not equal to tllc six tributa- 

of thc Bral~mapiitra abovc Lllasa, as (lc?cril)crll)y t l ~ c  Pundit; hnt, sullporing that tlrc!. arr 
equal, and that tlir sizc of rivers arc somewlrat ill l~roportion to their Ic~rgtlr of coursc, i .e . ,  tllat 
tlIcy no~dd draiu t l ~ c  same arcs, I couclurlc that t l ~ c  Br:rl~n~apotr:~ below t l ~ c  julrctio~i of t l ~ c  
Lhasn rivcr is at lcast cqualto tllc Indus at iittoli. Thc lnttcr prol~ably drains a country n.hich 
reccivcs vcry mncl~ less nloisturc than tlic Ll~asa tcrritolr, but durir~g tlic dry season it disc11ar~c.q 

4,,000* cubic fcct per second. 

As compared with thc Indus, tllc Pundit's accoilnt shows that t l ~ c  Brahmapntra is a very 
much Iargcr rivcr. The Iltdus has a woodcn bridgc ovrr it 1ic:lr Lch, 260 milcs from its sourcc, 
cousisting of one spa11 of about selrcnty fcet, a l~d  a srnallrr of twenty or thirty fect, and it is 
agniu spnnucrl at Kidsi, fifty miles lower, by a ~roodcu I)ridgc of onc span of eighty fect, tl~ougll 
the river intcrmcdiatcly rcceivcs thc Zanskar, which is nearly as large as t l ~ c  main strcam 
under Leh. Lower, bet~vecn Kulsi and Slcardo, tlrcrc i3 anotl~cr \r,ootlcn, ant1 scvcral rope or twig 
suspension-bridges, but boats are not uscd for f'crrica a~ry~vl~crc abovc Skardo, miles froln 
tile source, and no portion of the rivcr wl~ilst in the n ~ ~ u n t a i n s  is navigable. 

There is not a single woodcn bridge over t l ~ e  Bml~mapntra, and no twig, rope, or cane 
bridges. Iron suspension-britlgcs have becn made at S:tnglacl~c, and in two or t l~rec othcr places, 
but the river appears to l~ave been too large for the Tibctau workmanship, evcn in that material. 
According to the Pundit's account, they are all dangerous to use, the people of the country pre- 
ferriug boats. 

The abovc, addcd to  the facts that the rivcr mas not fordable at 140 milcs from its sourcc, 
or at any point lower down, even at thc broadest parts, tlrat fcrry boats were uscd on the sis great 
tributaries, as well as on the main strcam, and that thc main stream itself was navigable con- 
tinuously for over eighty miles in one place, and again for ten miles in another, are in themselves 
sufficient to prove that the river at thc lowest point was a gigantic stream. The Tibetans all 
spoke of the Brahmapntra as a rcry g c a t  rircr. Thcy call all very large rivers Sangpo, and 
as that term is applied to four of the tributaries enumcrated above, it is to be supposcd that the 
conjoint stream is, in their cstimation, a very large one indccd. 

The navigation nt 13,500 fcet above the sea, rude though it may be, is nu extraordinary 
fact; navigation of any kind at  such an altitude being quite unknown in any pnrt of either 
the old world or of the ncm. If  the Pundit had any doubt as to the gcn t  voll~me of the river, 
it mas eomplctely rrmorcd by a squall which suddcnlp swept across the hroad cspanse of water ; 
the wind raising sncl~  large waves that the snlall flrct of boats carrying the Pundit and his 
Companions only escaped swamping by taking to the nearest shore. 

Any comparative estimate by eye of such a great river is of course very deceptive, but, 
as has alrcady been sl~own in the case of the Yenanaugchu, a tolerable estimatc may be made in 
that way of a modcrate-sized river. 

Assuming that t l ~ e  Pundit's other estimates of thc main stream and its tributaries were 
as accuratc as that of the Pcnanangchu, i t  would follow that in thc clly scason (l)ccember and 
January) the resulting strcnm mns composed of the strcam ncar Tndum, nlricll wns at least 
one and a-l~nlf times as largc as the Ganges in Scptcmbcr (or say only the same siec in Dccem. 
ber), and of six othcr strcams, cach of whicll on the average was probably larger t l~an the Ganges, 
or, say in all, of a discharge of water equal to seven times that of the Ganges at Hurdmar in 
Deccmhcr. 

The Ganges at  Hurdwar was selectcd for comparison, as it was well-known to the Pundit, 
and had lately been re-crossed by him. Its  discharge may be taken at about 5,000t cubic feet 

32,000 cul~ic lcct according to Dr. Lonl's mmr~ircnicnt. 
16,000 do. Colon01 Cunningharu's calimata. 

t ?dore mmctly 6,600 cubic feat. 
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