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1 
The TritJonometricaZ Survey of India, (Communicated by Hajor , 

J. T. WALKER.) j 
I 

The following is the first of a Series of papers on matters of genergl 
interest connected with the Trigonometrical Survey of India, whic I' 
i t  is proposed to extract from the manuscript volumes of the Surveq, 
for publication in the Journal of the Asiatic Society. It is takep 
from the Introduction to the General Report of the North-Eaat 
Longitudinal Series of triangles (G. T. Survey, Vol. XV.) drawn u 
under the Superintendence of Col. Sir Andrew Waugh, when Su - 
veyor General of India, by J. B. N. Hennessey, Esq., 1st Assis4 .t 
G .  T. Survey. 

The North-East Longitudinal Series derives its name frome e 
circumstance of its following the course of the corresponding bo ,I- i dary of British India. It extends from the valley of the Detaa 
Dhoou to Purneah, connecting the northern extremities of @ 
Calcutta Meridional Series and the celebrated Great Arc, measulyd 
by Cols. Lambton and Everest, on the meridian of Cape Como n. 4 
ItR object waa to form the most direct connexion practicable betw+n 
two base lines of verification, one measured in Dehra Dhoon, l+he 
other in Purneah. Thus it serves to  close and verify the Meridiodal 
Series, 10 in number, which lie between the Great Arc and Calcu$ta 
Meridional Series and emanate from the longitudinal triangulatiJn, 
connecting the Calcutta base with the Seronj base on the area t  &c 
in Central India. I 

This is the general system followed in the triangulation of India, 
which thus resembles in outline the form of a gridiron. At e&h 
angle of the gridiron, a base line is measured. The outer series 
form the frame-work on which the inner ones depend, and are 
especially valuable for the data they contribute towards the determi- 
nation of tho great problem of geodesy, the accurate measurement 
of the figure of the earth. By restricting the meridional, or inncr 
series, to distances of 60 to 100 miles apart, all the necessary data 
for topographical operations are obtained, at  a moiety of the cost 
that would be incurred in throwing a nct work of triangles over 
the whole of India after the manner of European survoys, which 
require greater detail than is necessary in this county. 
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The North East Longitudinal Series was originally intended by 
U now Sir George Everest, C. B. to have been carried along the 
runtains on the British frontier. But this design was abandoned 
 consequence of the refusal of the Nepalese Government to allow 
4 operations to enter their territories. Consequently, after crosslng 
Chills of Kumaon and Gurhwal, the triangles were brought down 
i o  t h e  Terai near Bareilly, from which point they lie almost con- 

I Cuonsly in the marshy and deadly tracts which fringe the Himalaya 

I auntsins. Here Lt. Reginald Walker, a very able and promising 
png officer, fell a victim to jungle fever. Being alone and without 
d i c a l  assistance, he strove to reach Dajeeling, but was found dead 
m~is dhooly, on its arrival a t  that  station. Of the natlve sub- 

I rinates, a large percentage, one year no less than a fourth, died of 
iyle fever. Sickness was frequent and severe. On more than 
r occmion a whole party had to be literally carried into the nearest 
&Con for medical assistance. The completion of the major, and 

, run dficult portion of the triangulation ia due to the ability, 
msge and perseverance displayed by Mr. George Logan, who died 
h yean afterwards, from disease f in t  contracted in the Terai 
bilg these operations. 

. Qving t o  the proximity of the triangulation to the mountain 
: ~p)g, the  whole of the chief peaks were seen from the principal 
. '  %nometrical stations, and fixed by measurements with the first 

Cr instruments employed for the mutual observations betwaen the 

! ' t ons  themselves. Them are called the l4  Principal Obserrations," 

!cn them, the accuracy and value of the seriea, as a whole, depend. 
k: are therefore taken with the large& and most powerful 
kvlolitea, which are expressly con~trncted for the Indian Survey, 
d iunished with micrometer microscopes, inetead of verniers, for 

I 1 S n g  the graduations. 
1- : , ? ~ e  employment of such instruments in secondary operatione h ~ e  

dvantage of enabling the observer to attaiu as great accuracy 
I few observations as by many with second class instruments, 
time is saved and reliable measurements of the higher moun- 
can be taken during the short intervals when their usually 
-capped summits are unfurled to view. 
e following extracts are chiefly relative to the computations for 

ining the heights and positions of the principal mountains. 
r 
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A table of the resulting element is given, together with a memoran- 
dum specifying the mountains which could be identified as having hecn 
previously observed by other surveyors. J. T. W. 

Of the Secondary dlbuntais f i iangulath.  

67. The magtiitude of the triangles for determining the positim . 
of the hill peaks, and other unavoidable p e c u l i ~ t i e s  attendant 3; 
the operations in general, have necessitated some few departures from 
ordinary precedents in the perforn~ance of the required calculatio~s. 
These may be briefly noticed. 

58. IdentiJicutwn.-The primary difficulty which the comp&r 
meets with is, in the identification of the llnmerous points w h ~ s e  
positions have been determined. Observed by different persons, alter 
long intervals or from different points of view under the disad\an- 
teges of altered aspectfi, the same hill will be found noted in the  
angle boolzs under various characteristics. For instance, Kont 
Everest was called v by Colonel Waugh, s by Mr. Nicolson and 4 by 
Mr. Armstmng, whilo the peak XXXVIII. is named n' at  onerta- 
tion of observation, nS at  another and I west peak" a t  a third, by 
the same observer. This plurality of characteristics, under tlle 
circumstances, in clearly unavoidable. It remains to  state how the 
required identification was effeoted. The principal seFies was first 
carefully projected on a scale of 4 miles to the inch, and the seferal 
rays emanating born stations of observation were next exactly drrwil. 
The intersection of these rays, assisted by the characteristics futh- 
ooming in the angle books, more or less distinotly defined the p i n t s  
sought for. This was treated as an approximate identification, 
whereby the bwes required from the principal series and expermiytal 
triangles to  be computed became known. The former were her, 
obtained in tho ordinary way, by means of the contained angle an3 
logfeet of the including ~ides ,  for which computation the follo 1 ipg 
well known formula was found useful, 

C 
tall # (A - B) = tan (45 - Q) Cot - 

2 
B 

prherein tau Q = -- 
a 
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1. 
With t h e  base so found, t h e  triangles were, as implied, first e r -  
perimenhlly computed, an accordance of the  numerous common sides 
demonstrating an identity of t h e  several characteristic letters. I n  
those  casea where any want of demonstration existed, t h e  point 
was rejected. 

59. Such identificatibn imposes no experimental calculation when 
tho points observed are clearly isolated from each other. F o r  in- 

i 
stance XI .  or Jannoo, X I I I .  and Mont  Everest or XV. were readily 
identified by the angular projection. But  as in  the  cases of XLIII . ,  
XLIV. and S L V .  i t  is evident t h a t  nothing sllort of actual computa- 

I . - I I tion will separate the  points in the  group. The numerous experi- 

i 

d 

t 1i 
1 .  
L. 

1- : 

'' i 
:i 1 
1' g " 1 

mental  triangles by which non-identity was proved, a s  also t l ~ e  
triangles for b m s  are not  shown in this volume. The last mention- 
d triangles were about 460 in  number, and the  former also involved 
considerable labour. 

60. Spheroidal etc~ss.-The two formuls for spheroidal excess, 
viz., t h a t  involving two sidea and the  contained angle, and t h e  other 
in terms of the  base and the  three angles, were respectively employed 
in t h e  triangles fbr bases and in those t o  Himalayan points. I n  
t h e  latter case however, t h e  spl~erical angle opposite the  base c 

could, in the  first instance, be only roughly found from the  equation 
r - (A + B) #= C, wherein A and B are spl~erical angles. Whence 

' 
c was taken too small by the  whole spheroidal excess. NOW, as this 
latter frequently exceeds 100 seconds, i t  was ~ometimcs required t o  
find t h e  excess approximately, next t o  correct the angle C, and then 
wi th  this  value of C, t o  recompute t h e  excess finally. I n  other 
reapece t h e  Triangles were calculated as usually done. 

61. Synopsis of sides.-The values of the sides in feet thus obtain- 
e d  were recorded in t h e  form of a sgnopsis, and this paper was 
completed by finding the  logaritllm t o  the  mean of these values, 
as well as the  miles corresponding to the same. 

62. Latitu.de and Longitude.-The computer was now prepared 
to deduce the  required latitudes and longitudes, which was done in 
this wise. Wi th  the  latitude and longitude of any station of 
o h r v r t i o n  A, the aximuth thereat of poiut n, and the mean dis- 
t a n c e  from t h e  synopsis of sldes A t o  a, the  latitude and longitude 
of n from A were found. Similarly values of latitude and longitude 
were obt3ined from the  other stations of observation, and a mean of 
a l l  t l ~ r n c  vnlucs was taken as the latitutle and longitude of a. 
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first instance adopted. The selection hm been made to thc exclusion 
of those valucs obtained from short sides. 

Deduction.-Doom Dangi 
Senchal } f = ,07617- 

'"8 ] = .(Yj"j'15. Tonglo 
Thakoorganj 
Tongto } f = .07849. 

f = -06201. Toilglo 
Tonglo 
Darjeeling } f = .08043. 

Mean f = -0744. = T+.T nearly. 

69. With this value o f f ,  the heights from Senchal and Tonglo 
were computed, and the mean of these values, as also the differences 
between each value and its mean, were next found. The heights were 
now corrected, in such wise, that  when the heights deduced from 
Senchal are eompared with the mean heights already mentioned, the 
greatest + and - differences should be numerically equal. Tlm 
same process being gono through a t  Towlo, H. Y., there resulted 
the mean values off ,  which have been employed for that station and 
for Senchal. These values will be found recorded in the heights 
herein given, and i t  will alw be found, that  they have been employed 
for all heights of the Sd-Himalayas observed a t  Senchal and Tong10 
hill s tat io~s.  

70. It may be useful remember, that if there be two points 

A and B observed f ~ o m  0, whose heights respectively are ha and hb 
determined by a certain ralua off at 0 P f,. Also if (la equrrl 
corrected geodotie distance 0 to A., and J b  = 0 B. Then iff, vary,  
so that  ha (the height of A computed from 0) changes by f S,, R I I ~  

Sb db8 Rb bS f aa, so will + - a -. Hence should the foregoing method 
6, doe 

for finding the value off a t  plain etations in terms of the observed 
value a t  hill stations, be hereafter ever adopted, it will be found  
advantageous to  construct a table of the squares of the distances in 
miles, for this purpose. 

71. The general principle of procedure is now apparent. 13ut as 
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will be remarked, the process described is only applicable so long as 
a continuous connection is preserved, between the stations of observa- 
tion and the points observed. I n  the-observations under considera- 
tion, there o c c ~ ~ m  a blank space between points L I I .  and LIII  
whence the method described was no longer applicable beyond the 
former point. But i t  fortunately happens that  L I I I .  and succeeding 
points are observed from hill stations, whereat, as already mentioned, 
t h e  values off are liable to but trifling variation. The mean value 
off in these cases was deduced in the ordinary way as mentioned a t  
para. 64. The following is an example of this method. 

A t  Jagesar, H. S. the values of 

1- 
Mean f adopted a t  Jagesar, H. S. .04630. 

72. F7a1w8 off tabulated.--The values off employed in these 
calculations may be tabulated thus. 

i Bsnchnl, H. 8. 
Doom Dangi, T. 8. 

, Darjeeling, H. 8. 
1 Birch Hill, S. 
] Thakoorpanj, T. 9. 

Tonglo, H. 8. 
Bande j d s ,  T. 8. 
Menai, T. 8. 
Baik T. 8. 
Harpoor, T. 9. 
Laduia, T. 8. 
Janjpati, T. 9. 
Yinapoor, T. 9. 
Jirol, T. 9. 
Sinereah, T. 8. 
Boohkipoor, T. 8. 
Batwya, T. 8. 
Torharwa, T. 8. 
Momiri, T. 8. 
loopoor, T. 8. 
Banami, T. 8. 
swllbamn, T. 8. 
Bharmi, T. 8. 
Poorens, T. 8. 
<fh.or, T. 8. 
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Height Derio~ninator 
above nee Names of Stntions. 

IereL tion. 
I 

4 12 
478 

7 i32  
6994 

10101 
8626 
6946 
7079 
5675 
7371 

12541 
I1946 
2970 
7454 
3161 

11997 

- -- 
73. Conclusion deduced frorn forcgoir~g table.--Pu'ow since 

Sin / incidence 
- = 1 + m in the mean state of atmosphere and a t  

Sin / refraction 
the level of the sea, and also, since the quantity m varies with the den- 
sity of the atmosphere, SO that when the density of the air is only the 
nth part of what it is a t  the level of the sea, the refractive power i s  

m 
there only 1 +.-, i t  might have been expected from these tabulated 

IC 

results that in the first instance, f a- 
1 

height of   tat ion of observation. 
No such law, however, is to he found unless the numerous exceptional 
cases be excluded to make a rule. 

74. Wherefore it appears, that  the law of variation in f due t o  
variation in the density of the atmosphere, consequent on variation 
in height, is completely absorbed and lost sight of in the irregular 
variations, arising from local causes and also from the unavoidable 
imperfections of observation to points so ill-defined as the apices of 
snowy mountains. 

76. Finally i t  is to be noticed that the foregoing method i s  

acknowledged to be imperfect and unsatisfactory, but compared wi th  
the ordinary mode of finding f from reciprocal vertical observations, 

13.1058 
13.4432 
21.5983 
15.3374 
17.2652 
16.0256 
15.3374 
14.5624 
13.3333 
14.3268 
20.8377 
19.1902 
15.9363 
16.3 179 
17.68'37 
18.8857 
- 

Tooleipoor, T. 9. . . . . . . . .  .071;3 
Anarkali, T. 9. . . . . .  1 .0711 
Jagesar, H. S. . . . . . . . . .  .OG3 
Birond, H. 9. . . . . . .  .Ofi.52 
Khankra, H. 9. . . . . . .  :::I .OX9 
Soonchalia, H. 8. . . . . . . . .  
alroongti, IT. S. . . . . . . . . .  
Ranignrt~, H. 8. . . . . . . . . .  
Mabegarh, H. S. . . . . . . . .  
Qhandial, H. 9. . . . . . . . .  
Kiderkanta, H. 8. . . . . . . . .  
Nagtiba, H. 9. . . . . . . . . .  
Dhoiwals, H. 5. . . . . . . . . .  
Banog, R. 5. . . . . . . . . .  
Amsot, H. 9. . . . . . . . .  
Chur, H. 8. . . . . . . . .  

- 

.O624 
.Ofis2 
.OW7 
.07 50 
.OGY8 
.OM0 
.0521 
,0628 
.0612 
.0565 
.OQ80 

- - - - 
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it is believed that the values herein d e t e r m i d  are a nearer ap- 

I proximation to  the truth. 
, . 76. Nod- certain r w  wt apptsoiabla in #hum opera- 

h . - I n  concluding the remarks on these computations, i t  may be 
interding to notice certain refinements in calculation which have 
not been deemed applicable to these operations. For instance, the 
nphemidal excess and the contained arc might have been computed 
by more rigorous processes, but that the refinement would have been 
purely of an arithmetical nature. Again the form& for latitude 
and longitude has not been employed beyond its fourth term, because 
the remaining Crms are difEcult of arithmetical expression and 
would besides have given no results commensurate with the labour 
necesssry to compute them. Similarly the chord correction is neg- 
kdd in these heights, amounting as it does in the extreme case of 
Mmai to Mont Everest, or XV, to no more than P foot. 

77. There remains to notice one other correction also herein not 
taken into socount, of whioh it may be remarked, that, under existing 
cir~umetsooes i t  would partially cancel the chord correction, if both 
these refinements were introduced. This oorrection may be stated 
thns. 

79. Ordinarily, in the formula for computing difference of height, 
it ia snfficiently accurate to aeaume the given arc (or distance) to 
b&ng to a circle, whereas in reality, i t  in a portion of an ellipse. If 
& due to this assumption = x b, then it can be shown 
that r b = (M - COB k 9) - (va - & I(), wherein K 

It iB w5cient to remark in thii place, that in the extreme caea of 
&I&, T. 0. to Mont Everest or XV. the oorrection x b = only 0.8 

d a foot. 
79. Maguituds of t h e  operations illustrated.-Lastly i t  may be 

&?eating to notice, that the area of the largest triangle to points 
the Himalaya mountains (No. 297) is about 1706 square miles, 

b spheroidal excess being 106". The longest side, Anarkali, T. S. to 
XX- L equal to 151 miles, and its corresponding contained aro 

0 
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is 7886" = about the & th part of a circle described around our 
planet. And if the principal and mountain. operations of the North 
East longitudinal series be baken together, they will be found to 
cover somewhat more than the .,', portion of the entire earth's 
surface ; or, taking the land at  half the expanse of water, about 1061 
such series would cover every portion of the former. 

80. Accuracy discussed.-And with regard to the accuracy of the 
mountain results, it is evident that the same estimate cannot equally 
apply to a peak with a sharp conical apex, and to a mountain whose 
summit represents a saddle back or an even bluff. Prominent amongst 
the accurately determined points am XIII .  Mont Everest or XV. and 
XLII.  or Dhoulagiri, both in respect to geographical position and 
height above sea level, but though ~ u c h  points are far more numeroua 
than those which exhibit comparatively large differences between the 
several values composing their mean results, yet it is suggested 
that  the synopsis of latitudes and longitudes and the paper of 
heights should be consulted before adopting a point, if necessary for 
rigorous purposes. 

81. The same e8timated.-It is estimated, that on an average, the 
points on the Himalaya mountains are correct in latitude to -f. of a 
second and in longitude to about + that quantity. The heights are 
probably true to 10 feet, but this last estimate must be qualified by 
the  consideration that they are all too low from the deflection due to 
mountain attraction. 

82. Why mountaim attraction was not determifled.-In the ori- 
ginal design of these operations, i t  mas intended that the deflections 
in azimuth and in the meridian due to the attraction of the Himalaya 
mountains should be estimated along the principal series by suit- 
able celestial observations, but this intention was relinquished owing 
to  the considerable delay it entailed. 

84. Area and cost.-The area covered by these principal and 
recondary operations amounts to about 61,815 square miles. B u t  
the piecemeal nature of work, the long intervals which frequently 
occur, and the unavoidable employment of the North East longitu- 
diual series partly on other duties, make it a difticult and unsatisfactory 
prooess to attempt finding the cost of these operations. As an 
approximation, however, i t  may be stated that this cost does not 
exceed Rupees 2 per square mile. 
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Table of characteristic marks, for the snowy peaks of the North 
East l o n ~ t n d i a l  series, great Trigonometrical Survey of India, and 
i d e n w o n  with 

Bumoral and 
Xame adopted. - 

I. or Choomlari, .. 
J L  or  Gipmochi, ... 
111. or Pomhoonri, . . 
IV. or aboomoonko, . . 
V. o r  Black rock, .. 
VI. o r  Narsing, .. 
VIL o r  Yandim, .. 
TIII. or  Kanchinjinga, 
EC. or Knnchinjinga,. . 
& o r  Kabroo, .. 
XI.orJannoq .. 
XII. .. . a  

XIIT. .. .. 
nv. . . 
XV. or ~ o n t  ~r-t, 
XVI. .. .. 
W I I .  .. . . 
XVIIL .. .. 
XIX. .. .. 
XI. . . . . 
XXL .. .. 
I .  .. .. 
X S I I L  .. .. 
]LUV. .. . . 
X?LV. or Dayabang, .. 
I .. i. 

XXVII. .. .. 
XXFIIL .. . . 
=I& .. .. 
I I X .  .. .. 
XXXI. .. . . 
MXII. .. . . 
XXXIII. .. . . 
XXXIV. .. . . 
XXXV. .. .. 
XXXVL .. .. 
XXYVIL .. .. 
XSXVIII. .. . . 
XxXIx. .. .. 
XL. .. .. 
XLL 
XLlL or ~ l k n g i i : :  
LIII. .. .. 
XLIV. .. . . 
XLV. .. .. 
ILn. .. . * 
XLVII. .. . . 
I L V I U  .. . . 
XLIX. .. . . 

other authorities. 

Country. 

Tibet. 
Bhotan. 

Tibet & Sikkigl. 
do. 
do. 

Bikkim. 
do. 
do. 

Nepal & Bilikb. 
do. 

Nepal. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
do. 
d u  
do. 
do: 
do. 
do. 
do. 

IdentiSontion with other authorities. 

---.-- 

Named by Dr. Hooker, Donkiah. 
Named by Dr. Onmpbell, Ol~ola 
Named by Dr. Campbell, Gnaream. 

Colonel Cmwford'a A. 
Colonel Crawbrd's B. 

Colonel Crawford'm 0. 
Colonel Crawford's D. 
Colonel Crawford's I?. 

Colonel Crnwford'e L. or Daysbang. 

[airi.) 
Capt. Webb's Dhawalagiri, @houla- 

(t 2 
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Finnl Numeral end 

Namr adopted. I Country. Identification with other authorities. I 
L. .. .. I Nepal. 
LT. . . .. do. I - - 

~ 1 1 .  . . . . 
LIl T. or bpi, .. 
LIV. or Yanchachnti, 
LV. . . . . 
LVI. or Nandakut. . . 

LXIIt. .. do. 
LXIY. or ~andakn;' do. 
LXV. or Nandakna. . . 

LVII. .. 
LVIII. or ~andadebi,  
LIX. . 
LX. or (East) Triaool, 
LY I. .. .. 
LXII. or (Weat) Tri. 

LXVI. .. -.. 1 -  do. 

~ .. 

do. 
do. 

Kumaon. 
do. 
d o. 

LXVII. or Xkmet or1 

Capt. Webb'# XXIII. (Api.) 
Capt. Webb's XIX. 
Capt. Webb's XVLII. 
Caot. Webb's XV. 

do. . 1 a 

Kumaon & Bri- 1 ti811 Gul l ra l .  
British Qurhwal. 
Kumuon and Bri- 

tinh QurhwaL 

woL .. Britiah Qurhwal. 

Capt. Hodgson and Lk. Herbert's A. 
No. 2 ; Capt. Webb's XIV. 

Capt. Webb'a XIII. (Eaat) T r imL 
Capt. Hodgaon and Lt. Herbert'r P or 

A. Eio. 3, Capt. Webb'r N. I 

Capt. Hodgaon and Lt. Herbert's A. 
No. 18 Capt. Webb's XIL or West 
'rrillool. 

ib i  Qamin, .. 
LXVIII. or Nilakanta, 
LXIX. or Badrinath,. . 

Tibet and Britiel 
Qurhwal. 

Britinh Qurhwal. 
do. 

LXX. .. 
JJXXI. .. 
LXXII. or Kedarnn;, 

LXXVII. or Bander- 
poonoh, .. . 1 do. 

do. 
do. 

Qorl~wal and Bri 
tisk QurhwaL 

LXXV. or Jaouli, 
LYXVI. or  us PA 

or Yrikanta, . . 

LXXVIII. .. .. I do. 

LXXIII. .. 
gar, .. 

do. 

do. 

LSXIX. or Sargoroen, I do. 

Oapt. Webb'r XI. (Nandakna) 

Caot. Webb'a K. 

Capt. R. Strachey'a Eamet, named by* 
Msrsrs. Schlagintweit Ibi Qamin. 

Capt. Webb's IX. (Nilatanta.) 
Ca t. Hodgaon and Lt. Herbert's B. 

gdiddle peak Badrinath, Capt. 
Webb's VIII. 

Capt. Webb'a VI. 
Capt. Webb'e Q. 
Capt. Hodgson and Lt. Herbert's D. 

or Kedarnath, Cayt. Webb'a I I L  
Mr. Keelan's a. 

Capt. Hodgaon and Lt. Herbert'# M. 
or Mont Moira, Capt. Webb'r 1. 
Mr. Keelan's s. 

Capt. Hodgson and Lt. Herbert'r 0. 
or Jaouli, Mr. Keelsn'a i. 

Capt. Hodgson and Lt. HerberL'r (3. 
ur Srikanta. Mr. Keelan'a d. Mr. 
Mulberan'm I. or Srikanta Mr. 
Dyer's Srikanta. 

Capt. Hodgson and Lt. Herbert'e 
Qrest E. or Banderpwnob. Mr. 
Keelan'r a. Mr. Dyer a L 

C a ~ t .  Hodpaon and Lt. Herbert'# 
L a  E. - 

Ca t Hodgson and Lt. Herbert'r H. 
L f t  peat. 

I I 

a0.a 

Capt. Btrocbcy's Kamet, Lat. 300 52 il) Long. 75 3$ 6'; Heigt. 26600 
LXVII. .. .. .. .. .. .. .; ,, 30 55 13 ,, 79 38 4 ,, 

0 m Q  



NOI~TII-JCABT LONGITUDINAL SERIES. 

Qcnerat A@habstical Lid of &titudss, LongituAn and Eetgitr. 

No. Namea of Placer. 

,- ------ -- 
0 * II 

18090) Darjeeling Church, N. W. r p h ,  .. 27 S 62 
1810(1) Darjeeling, CampbellD# (Dr.) mntm ckimnc'y, 27 9 23 
1209 Darjeeling, H. 8.. .. . . .. 27 8 49.66 
181 Kiahanganj Rsjah'r Nouhtkhno, .. 26 6 18 
660 Debi Patan Temple, . . .. 27 82 10 
8$1 Bhingo Fort, . . . . .. 27 41 49 
878 Akowna Temple, Golden Kalm in the centre 

of ritr, . . .. .. 27 81 66 
1193(1) Flltlil inpoor Kskeem Maindeer Koti, large 

'-.I $)rl.. I )louse, centre of rtair-case, .. 27 63 64 
1194(1) SII;~ I I I I - IV ~ o o r ,  .\faptstmte9r and Collrtot'r 

(11' r, r1in.t nortlkttr~~ rkylight, .. 2763 8 
13260) Lorrr1 wr Jlo-pltal ,  .. .. 80 27 19 
1327 Landour bltiba Hill Stmtion, .. .. 80 27 30 
1388(1) Landour Protestant Chumh, .. .. 80 27 40 
1321(,) Maruri Camel'r Back H. 8., .. . . 30 27 86.41 

1 1319(1) Masuri Libmry, top of 8. E. oorner, .. 30 27 35 
1317(1) Maauri IIimalaja Club top of wwtarnmort 

,? cl~irnney, .. 80 27 14 
S 1220 Dehrn DLoon 0&;tory stat&, .. 30 19 67.12 
J 

---- Y 
feet. -1 I d . 

Longituder 

Britim Sikkim. . 
Do. 

Darjeeling, Brituh SikLim. I I. 
N 

Heights 
above w 

level. 

Landour H&, N. of Dehra. 
Do. 
Do. 
Do. 
Do. I 
Do. 

Dehra Dhoon. 



NORTH-EAST LONGITUDINAL SERf ES-(Continu~d.) 
Points on tfie great Emalaya Ran.qe8. 

No. 

~ 
I. or Choomalari, 
11. ov Ctipmochi, 
111. nr J ' a~~ l~uor l r i ,  
IV. ctr Cl8on:r inil!llio, 
V. or R1,lc-k K>ck,  
VI. or ? i n t + * i ~ \ ~ ,  
VII. or Iin\i<lir~i, 
VlII. or Kancliinjinga, 
IX. or ditto, . . 
X. or Kabroo, .. 
XI. or Jannoo, .. 
XIII. .. 
XIV. 
XV. or Mont Ihsze;t, 
XVI. .. 

- - 
xviii. .. 
XIX;, . . 
XX. . . 
XXI. .. 

Heights 
above rer 

level. 

XXII. .. 

Longitudes. Nmer of Plaoer. 

XXIII. .. 
XXIV. . . 
XXV. or Dayabang,.. 

Eatitudea. 

Tibet. 
Bhotan. 
Tibet and S i i  

Do. 
Do. 

Sikkim. 
Do. 
Do. 

' Nepal and Sikkim, 
Do. 

Nepal. 
Do. 
Do. 
Do. 
no. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
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NORTH-EAST LONGITUDINAL SERIES-(Concluded.) $! 

The Latitude depends on the value of that element adopted for Kalianpoor Station = 2 4  7' 118'.262. 

Tile Longitude in referrible to t l ~ e  old value for the Madras Observatory = 80" 17' 21" to whiclr a correction of - 3' 25".5 i n  applica- 
ble to rcduce to the value adopted by the Admiralty and Boyal htronomical Bociety or - 3' 1".8 to reduce to the reeult of Taylor's - 
obderration8 up to 18l5. 3 

The Heights originate from the mean sea lo~el, observed in Kydd's Dock-yard, Calcutta. 

Latibudea. 

----------------- 
0 I It 

30 22 9 
30 20 66 
SO 20 67 
30 41 6 
30 65 13 
30 43 52 
30 44 16 
30 43 22 
30 46 44 
SO 47 53 
30 51 40 
30 61 41 
30 51 18 
30 67 26 
31 0 12 
1 0 25 
31 6 8 

KO. 

1285 
1286 
1287 
1288 
1289 
1290 
1291 
1292 
1293 
129b 
1295 
1296 
1297 
1298 
1 2  
3300 
1301 

Bemarks. Names of Places. 

LXITT. .. . . .. 
LXIV. or Nsndakna, . . .. 
LXV. or ditto, .. . . .. 
LXVI. . . . . .. 
LXVIT. or Knmet or Ibi Gamin, .. 
LXVIII. or Nilnkanta, . . .. 
LXIX. or Badrinath, . . .. 
LXX. .. . . .. 
LSXI. .. .. 
LXXII. or ~edernaih ,  . . .. 
LXXIII. . . -. .. 
LXXIV. or Thwlaaagar, .. .. 
LXXV. 01. Jaonli, . . . . .. 
LXXVI. or Bus Pent or Srikanta, .. 
LXXVII. or Bandcrpoonch, .. .. 
LXXVIII. . . . . . 
LXXIX. or Sargoroen, . . . 

Dintriot. 

Britiah GurhwaL 
Do. 
Do. 
Do. 

Tibet and British Qarhwal. 
British Gurhwal. 

Do. 
Do. 
Do. 

Gurhwal & Britieh Qurhwsl. 
Gurhwal. 

Do. 
110. 
Do. 
Do. 
Do. 
Do. 

Longitudes. 

0 , ,, 
79 45 40 
79 % 36 
79 45 36 
79 44 63 
79 38 4 
79 26 66 
79 19 20 
79 17 62 
79 16 68 
79 6 54 
79 2 14 
79 2 13 
78 53 53 
78 50 50 
78 35 46 
78 34 6 
78 82 32 

Heighb 
above sea 

level. 

feet. 
19916 
20722 
20773 
22093 
25373 
21661 
23210 
22611 
22347 
22790 
22582 
22628 
21672 
20149 
20758 
20038 
20405 




