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TOCABULARY OF CERTAIN NATIVE WORDS MADE USE OF I N  THTS VOLUME. 

OBTHO~BAPEY 
UBBD. 

Amir 
Jaghir 
Kacha 
Kachi 
Kadir 
Kardari 
Khangah 
Kotwali 

Mouza 
Nawab 
Paka 
Pargana 
R4j4 
R4o 
Serai 
Shiwala 
Suba 

CORRECT 
OBTI~OOILAPHY. 

. . . . Amir 

. . .. J k i r  

. . . . Kach4 

. . 

. . : : ,"iiYar) 

. . . . K4rd4ri 

. . . . Kh4ngAh 

. . .. Kotw4li 

Mauza 

Naw4b 
Pakk6 
Pargana 

} 
S a r h  
Shi w414 
Siiba 

Taluk TalOOka 1 . . . . T ' u k a  
Tfluka 
Tappa . . Tapp4 
T ~ P P ~  

E E h  ) . . . Th4na 

Zilla . . . . Zilla 

A nobleman. 
Land given by Government as a reward for services. 

Clay-built. 

Low, alluvial lands. 

Agency. 
A Muhammadan shrine. 
Part of a district subject to the jurisdiction of a sub- 

ordinate Police Officer. 

Village. 

Deputy, Governor. 
Built of stone, or brick, and mortar. 
A sub-division of a district. 

A king or ruler. 

An inn. 
A temple of Shiva. 
A governor of a province. 

Portion of a district subject to a revenue collector. 

A minor sub-division of county. 

A small village. 

A sub-division of a Kotwali. 

A district. 



A D D I T I O N A L  E R R A T A .  

29*,=. The remark in the lnst column bracketed againet Stations CXXXI, CXXXII m d  CXSXIII 
does not apply to 8tation CXXXII which is still in existence. 

99- line 2 of table from bottom, col. 7 for 626.62 
d. 

read 626.02 

NoTE.-'J!~~ quwtities shewn on page 8,, under the head " Reciprocal Weight " are not those given in tile 
Abstracts of the Observed Angles, but certain others obtained by taking cognizance of the relative performances of the 
instruments employed. See the Chapters of Vol. I1 on the reduction of the North-West QusdriIateral. 
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line 11 of table, 5th column, for Madri, read JIui~ri. 
-B. line 3 from below, qfter triang~~lation insert to the leugth of the bse-line, 

3 ,  for distance read lengtll. 
in  m e  copies, lines 24 from top, ,, XLVIII ,, LVIII. 

right h a d  col., 
line 25 from top, right hand col., ,, XLIX ,, LIX. 
in aonc copies, in line 12 from ,, Akorin ,, Akoria. 

below, right halid col., 
line 12  from below, ,, 5.42 ,, 6'17 
,, 4 from top, ,, 3.5 ,, 6.7 
,, 12 from below, ,, Ernipoora ,, Erinpoora. 
3 )  Y I  ,, 9. E. 3, N.W. 

in last angle, ,, M = 501'.z ,, df 5 501'.32 
,, 3rd ,, 1st zero, ,, *.3 Y ,  54'32 

line 9 from top, column 2, ,, LVXIII ,, LXVIII. 
5th triangle from top, col. 9, ,, r 83 o o'ooo ,, 180 o 0.000 

line 4 from below, ,, 1853 ,, 1852 
in margin, ,, 1852-53 ,, 1851--52 

Y ,  ,, G. Shelrerton ,, C. Shelrertoa. 
line 3 from bottom, ,, East ,, TVest. 
line 24 from top, left hand col., ,, CXIX ,, S C f X .  
,, 11 from top, ,, 30.75 ,, 29.42 
,, 8 ,, ,, Man6 ,, JIaui .  

lines 3 and 10 from below, ,, Bukkur ,, B a k l .  
line 14 from top, uffer Tahsil Bakar insert district Leia. 

,, 26 9 ,  for Kullur read KalLr. 

,, 2 ,, ,, Kullur ,, Kalhr. 

,, 6 9 ,  ,, Kalor ,, Kaltir. 
iu 2nd angle, 8th zero, ,, 2 29.60 ,, l 29'50 
heading, ,, telescope being aet on LXVf ,, telescope being eet on X L f  I. 

9 9 ,, lessor circle readings 305' 9' ,, 325' 9' and 152' 21' respec- 
and 150' 01' 3 tively. 

in last angle, 3rd mean, 9, 1 7 . 1  9, Ii.l.5 [LXXV. 
heading, ,, telescope being eet on LXV ,, telescope being net on 
passim ,, Bas& ,, Basevi. 
in 2nd angle, 8th zero, after 1 5 3.90 i~uer t  1 5 3 . ~ 8  
in  some copics, in 3rd angle, for CXIV and CXII r c d  CXV and CXII. 
heading, ,, telescope being set on XCVI ,, telescope biug set on CXVI. 
2nd triangle from top, col: 8 ,, - ' ~ f o  ,, + 'IiO 
4th ,, ) Y  ,, 7 ,, - '292 and + '253 ,, - '291 and + - a  52  r a p e  

tively. 

7, Y t  Y Y  ,, 8 ,, + '198 and + '123 ,, + '199 and + .raz do. 
1st 9 ,  9 ,  9 ,  3 ,, (XXXIV) ,, (xxrv) 
6th ,, $ 8  ,, 7 ,Y - '307 9 ,  -'037 
2nd ,, ,Y ,, 8 ,, - - 2 2 0  ,, + '220  

2nd ,, from below ,, 11 ,, 53906.85 ,, 5.5006.85 
liue 5 from top, a ,  2 53 42'09 ,, 2 33 42'09 



vi PRINCIFAL TRIANGULATION.-ADDENDA TO PAGE 

Since this volume ma.. printed, the following information regarding the connection of certain Stations 
of the Great Indus Series by Spirit Levellng operations executed by Captain W. Barron, under the directions 
of the Superiutendent of Revenue Surveys, Upper Circle, was received from the latter officer. 

HEIGHT ~h. FEET 
ABOVE MRAK SEA LEVEL 
DETERXIXED BY BPIBIT S v s p ~ c m  OK WHICH THE LETPLIKG STAPP WAI PLACID. 

LPVELIXO. 

XC . . . . . . 338.49 On the mark-stone let into the ground floor of the tower. 
XCI .. . . . . 414.18 On the mark-stone let into the uiPer surface of the platform. 
XCII I  . . . . . . 383.847 
XCIV . . . . 354.00 1 
xcv .. . . . . 371.27 1 
XCVI . . . . 
XCVIII  . . 

- ' !g::i >On the mark-atone let into the ground floor of the tower. . . 
X C I B  . . . . . . 383.68 1 
C I I I  . . . . 
CVI .. . . . . 422.19 



V O L U M E S  I11 A N D  IV. 

I n  the fist chapter of Volume I1 of the Account if the Operations of the Great Zkigonmtrical 
Survey of India, it is shown that a necessity had arisen for a subdivision of the Principal Triangulation- 
which had been cast over the greater portion of India, and would soon be completed in the parts remaining 
for survey-into five great sections, each comprising a certain number of the meridional and longitudinal 
chains of triangles, and of slanting chains along the frontier and the coast lines-which had been execllted 
in accordance with the gridiron system introduced by Colonel Evereat in the year 1830-and also comprising 
the base-lines on which the linear elements of the several hcluded chains were dependent. A Skeleton 
Chart of the principal chains of triangles west of the meridian of 92" is given opposite page 28 of Volume 11, 
and it shows the several sections and the chains and base-lines contained within each section, as arranged 
in accordance with the programme which I had drawn up for the general reduction of the triangulation, 
for various reasons which are set forth,at length in Section 7 of the chapter in question. 

The section of the triangulation which is known as the North-West Quadrilateral, and is included 
between the meridians of 67" and 78' and the parallels of M0 and 34O, was selected ae the first to be taken 
in hand. The chains of triangles cf which it is comprised are the following :- 

A. The Great Arc, Section M0 to 30'. 
B. The Karichi Longitudinal Series. 
C. The North-West Himalaya Series. 
D. The Great Indus Series. 
E. The Rahiin Meridional Series. 
F. The Gurh4garh Meridional Series. 

9 

Q. The Jog-Ti16 Meridional Series. 
H. The Sutlej (River) Series. 

The base-lines contained are those at Sironj, Dehra Din, Chach, and Kargchi (Knrrachee), full detail8 
of which have been given in Volume I. 

internal chains, on the meridians of 70" and 7245 which should run northwarde from the 
Kw&hi Longitudinal to the Great Indus and the Sutlej Series, remain to complete this Quadrilateral. I n  

1865, when the general procedure of the reduction was determined on, they had not been commenced, and 
they are still (1875) far from completion. I t  is therefore intended that, when finished, they shall be fitted 

into their proper places without disturbing the results already acquired hy the simultaneous reduction of the 
sered wmpleted chains of triangles ; their details must be published separately in a supplemental volume. 



. . . 
V l l l  PREFACE. 

The prescnt roli~mes contain, i)licr alia, the following details for each of the several chains or series 
of triangles, A to H, already specified,-- 

1st. Tlie Introduction, which gives a historical sketch and general description of the operations, and 
mentions the individi~als by whom they were conducted. 

2ntlly. The Observations of the P~.i~icipal Angles. 
3rdly. The Reduction of each Polygonal Figure by the metl~od of minimum squares. 

4th. The final values of the Sides aud Angles of the principal triangles, the Azi~iluths of the sides, 
and the Latitudes, Longitudes and Heights of the principal stations. 

These volumes however do not give any of the details of the getieral and simultaueous reduction of 
the several series taken collectively, which has l~ad  to be performed in order to disperse the errors that were 
met with wherever any one series closed on another or on a hase-line. For these details, which form the 

final portion of the reduction, reference must be made to the latter part of Volume 11. 

Before I proceed to describe the contents of tlie present volumes more specifically I sl~ould state that, 
for reasons which will be subsequently explained, the printin? of a portion of them-the details of the ob- 
servations of the principal angles-mas commenced in 1865, when the method to be followed in the general 
reduction of the several series comprised in the Quadrilateral, in order to make the work harmonious and 
consistent 'throughout, had not yet been decided on, and notllirlg more had been determined than that this 
Quadrilateral was to be taken iu hand first of all, before any of the other sections into which the entire tri- 

angulation of India would eventually be divided. 
I t  was theu believed that a simultaneous reduction of the eight series of triangles and the four base- 

lines contained in the Quadrilateral, would be impossible, because of the very large number of angles 
involved. A method of correction by successive approximations was therefore under contemplation, which, 
i t  was found, would be greatly simplified by treating each of the polygonal figures around the base-lines at  
the four corners of the Quadrilateral as constant and free from error, and consequer~tly not throwing any 
portion of the errors which had been geuerated iu the triaugulatiou on to them in the course of the calcula- 
tions for the dispersion of the errors. 

With this view the four base-line figures were separated from the series to which they respectively 
appertained and were collected into agroup by themselves, aud made to form the first of the several groups into 
which the triangulation of the Quadrilateral mas divided. Subsequently a more rigorous and exact method of 
reduction was devised, which could be applied simultaneously to the whole of the several chains of triangles, 
and then it was found that the separate grouping of the base-line figures would be not only prejudicial and in- 
exact but unnecessary and inconvenient. The Sironj and the Dehra D6n base-line figures were therefore re- 
combined with the section of the Great Arc which lies between them, and the Karhchi and the Chachfigures 
with the Great Indus Series. Thus while the descriptions of the stations and the observations of the angles of 
these figures will be found in a group by themselves, the reductions, and the final values of the lengths and 
azimuths of the sides and of the latitudes and longitudes of the stations, will be found with those of the series 
t o  which they have respectively been relegated. Consequently there is an absence of uniformity in this 
portion of the general amangement of the contents of these volumes, which is to be regretted aa it may 

inconvenience persons searching through them for the datw of the base-line figures. But i t  may be pleaded 
in excuse thereof that the reduction of such a vast mass of triangulation was a most formidable geodetic 
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problem, far exceeding-it is believed-in magnitude and intricacy anytllir~g of the kind which had ever been 
undertaken previously in any part of the world. Cousequently allowances may well be made for a slight depar- 
ture from the first conception of the programme of arrangement, the result of which has merely bee11 that the 
stations of the base-line figures are not numbered in order with the stations of the series into which they were 
eventually incorporated, and that their descriptions and the observations taken at them must be looked for in > 

the group in which they were originally collected and printed, w l ~ r e a s  their co-ordinates and mutual azimuths 
and distances must be looked for among the results of the respective series to which they now appertain. 

Thus the principal groups into which the contents of these volumes are divided are the following,- 

i 
Base-line figures . . . . . . . . . . . . pages (1) to (32) 
Kardchi Long. Series . . pages I-B to XIII-B, l-B to 135-Band la to 1.4% 

'I1' N, W. Himalaya Series . . ,, I-c to XII-C, l-cto 61-cand l-c to 4f to  
Great Indus Series . . . . ,, I-1, to xx~x-=, I-, to 21 and to 136-d 

.. 

i 
Great Arc, Sec. 24' to 30'. , I -  to  XI-^, to 78-A and l-a to 103-& 

Rahtin Meridioual Series . . , I -  to V I - ~ ,  l-E to 106-zand 1-0 to 80--e 
Volume IT; Gurhiigarh Meridl. Series . . ,, I-p to x- 1-8 to 115-p and to 61-f 

?'I 

Jogi-Ti16 Meridional Series . . ,, I-@ to ~ X V I - ~ ,  lVGto 65-@and to 35-g 

Sutlej Series . . . . ,, 1-1 to VIII-H, 1-=t0 6 G H a n d  l7 to 38-h 

The contents of each group-with the exception of the Base-line figures-are well illustrated by the 

following table of the contents of the group for the Great lndus Series. 
Introduction. Narrative of the Principal Triangulation . . . . . . page 111-D 

Narrative of the Secondary Triangulation 
,, 1. The Northern Trans-Indus Frontier Survey . . a .  ,J  x X D  

,, 2. The triangulation to Peshawur . . . . . . . . ,, XXV-D 

,, 3. Triangulation to hill peaks north of the Peshawur Frontier . . ,, X X V I - ~  

,, 4. Triangulation to hill peaks west of the Great Indus Series . . ,, XXVII-D 

,, 5. Minor triangulations in connection with the operations of the 
Great Indus Series . . . . . . . . . . ,, XXVIII-D 

Naw-lists and Fact8 of Observation, 4c 
Alphabetically arranged list of Stations . . . . . . .. J, I--, 
Numerically arranged list of Stations . . . . . . . . . . 13 3 - ~  
Description of Stations . . . . . . . . . . a .  ,J 5 - ~  
Addendum to Description of Stations, containing latest details up to date . . ,, 25*-= 

The Observations of the Angles . . . . . . . . . . 2) 25-, 
Data for the computation of the Theoretical Errors of the observed angles . . ,, 191-, 
The mean  heo ore tical Errors of certain groups of the observed angles .. )) 210-, 

Reduction8 and Final Hemltu 
Reduction of the Polygonal Figures . . . . . . . . .- J J  I--d 

The final values of the Sides and Angles of the triangles . . .- 9 )  40--d 

The computed Latitudes and Longitudes of the stations and the Azimuths 
at each station . . . . . . . . . . . . . . I ,  59-d 
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The trigonometrically determined Differences of Height of the stations . . page 7 6 ,  
The Absolute Heighta of the stations above the mean sea level, some determined 

by spirit-leveling operations others trigonometrically , . . . . . . ,, 97-d 

Descriptions of the exact pointa referred to in the spirit leveling operations . . ,, 101-d 
Astronomical observations of the Azimuth, and their reduction . . . . J, 103-, 
Addendum. Elements of pointa of geodetic importance connected with, but 

not forming a part of, the principal triangulation . . . . . . ,J 135, 
Plates I to 6. Diagrams of the several polygonal figures contained in the aeries. 

Here i t  is necessary to remark that, with the exception of the narrative of the secondary triangula- 
tions which is given with that of. the principal triangulation in the Introduction to each series, these 
volumes contain no data whatever regarding the secondary and minor triangulations--of which a considerable 
amount has usually been executed in each series-but are restricted exclusively to the Principal Trian- 
gulation. Full details of the results of the secondary and minor operations are given in the Synoptical 
Volumes; of these one is prepared for each series, and it is made to include the descriptions of the principal 
stations, as here given, and the whole of the results of the principal triangulation, but i t  omits the details of the 
observations and reductions. Each Synoptical Volume also contains charts of the whole of the triangulation, 
both principal and secondary, of the series to which it appertains. Thus these volumes present, in a compact 
and convenient form, all the data which are needed for the requirements of geographers, and of topographical 
or fiscal surveyors who may be operating in the districts which have been passed over by the triangulation. 

I t  has been found convenient to indicate the Principal Stations by a system of numerals as well as by 
their names. Consequently, at the commencement of the details of each series, two lista are given, in the 
first of which the stations are arranged alphabetically with the numbers opposite the names, in the second 
numerically with the names opposite the numbers. Roman numerals have been adopted throughout, as a 
distinction from the several other forms of numerals which have necessarily to be employed in a work of 
this nature. The numbering of the stations is progressive in order from south to north in meridional chains 
and from east to west in longitudinal chains, the first number for each series being unity. The numbers in&- 
cating stations of the base-line figures are enclosed within brackets, thus (I), (11) . . . ,* to distinguish them 
from all other stations. 

The Descriptions of Stations are based generally on those made originally by the observers and entered 
on the spot into the angle books, subject to such modifications as are occasionally required to take cogni- 
zance of any alterations which have been subsequently effected. They give the names of the district 
and the subdivision in which the station was situated at the time when its description was written ; but as the 
boundaries of these divisions are not unfrequently altered, to suit the requirements of the Local Adminis- 
tration, these changes are indicated in the Addendum'to the Description of Stations, which also gives the 
latest information forthcoming regarding their condition, kc. For information regarding the general form 
and structure of the stations, reference should be made to Section 4 of Chapter 11 of Volume 11. 

I n  the pages which are allotted to the Observations of the Angles, the name of the observer and the 
instrument are specified at the head of the observations at each station, excepting in a few instances in which 

The number (XII) am inadvertently dropped originally, and has necessarily been excluded subwquently, in order to avoid the 
complications which would be caused by correcting all tho r~~bsequent numbem. 
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they could not be ascertained until after the details had been printed, in which cases they are given in the 
Addendum to the Description of Stations. I n  the details of the measures of the angles, the number of the 
atation on which the telescope was set at the commencement of each round of measures, and the reading to 
which the azimuthal circle was set, after each ' change of zero,' are given ; thus the graduatious of the circle 
t o  which the readings were taken, at every measure of an angle, may be readily ascertained, if considered 
necessary for an iuvestigation of the law of the graduation error, such as will be found for Troughton 
and Simms' 18-inch tlieodolite No. 1, in Appendix No. 4 of Vol. 11. The seconds of the angles obtained, by 
each measure on each circle setting, are arranged in vertical columns, at the foot of which the mean is given 
for the setting; for an explanation of the principles by which the changes of setting have been governed and 

for further details of the record of the observations see Sections 2 and 4 of Chapter IV  of Volume 11. I n  
the right hand column of the record-usually called the Abstract of Angles-are given M, the mean of the , 

I 
several groups of mensures on each setting, w and -, the weight and its reciprocal of the angle as deduced from 

w 
the differences between the individual measures, and C, the concluded value of the angle as derived from the ob- 
servations only; for full explanations of which reference must be made to Section 4, Chapter VII, Volume 11. 

The record of the measures of the angles is followed by a list of t t ~ e  " Sums of Squares of Apparent 
Errors of Single Observations, arid of Apparent Errors of Sirigle Zeros", which furnishes the requisite data 
for the iuvestigotion-by which it is followed-of the average 'error of mean square', of observation only, in a 
single measure, and that of graduation plw observation in the mean of the several measures on a single 
zero; these are determined for certain groups of the angles in which all the measures have been made by the 
same observer with the same instrument and under the same conditions, aud also for groups formed by variour 
other combinations of the conditions. With the data thus obtained for each of the several series, the inves- 

tigatiod of the influence of " Mixed Errors of Observation and Graduation," which is given in Section 8 of 

Chapter VI I  of Volume 11, was made. 
Next come the Reductions of the sevehl Polygonal Figures contained in the series. The object of this 

reductionis to render the several parts of which a figure is composed corisistent and harmonious inter re, in 
such a manner that all the geometrical conditions which are involved shall be satisfied with due regard to the 
respective weights of the several angles. Full explanations of the principles which have heen followed,and 
the procedure which has been adopted in these reductions will be found in Chapter VI I I  of Volume 11. 
The figures are numbered consecutively throughout the triangulation of the Quadrilateral, running through 
the several series in the order of their alphabeticak arrangement; thus fig. 9 being the last of the Great Arc, 
(A), fig. 10 is the first of the Karbhi  Longitudinal Series, (B). Diagrams of the figures are given in the 
Plates appertaining to the series. The small numerals within each of the several angles (which have been 
mually observed) correspond to the subscripts to the symbol, x, which is employed, with the numeral for 
any particular angle as a subscript, to indicate the error of that angle. Thus on referring to the diagram of 
figure 10 and to the reduction of that figure, page !+,, x, is the error of the angle 7, the angle subtended at 
Station I between Stations I1 and 111. The tabular statements of the reductions give, $rst the observed 
angles and the reciprocals of their weights; secondly the equations by the solution of which the geometrical 
conditions of the figure are satisfied,--see equations (18), page 105, Volume I1 ; thirdly the equations between 
the 'indeterminate factorsJ,-(zg), page 106; fourthly the values of the indeterminate factors, expressed numeri- 

cally, and also in terms of the absolute errors (in the geometrical equations) expressed symbolically,- 
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(26), page 108 ; fifthly the values of the angular errors,-(m), page 106 ; and sixthly the summation of the 
product of the square of each error by its weight-(rg), page 106, the value of which summation has been made 
a minimum, that the values obtained for the several angular errors may be the most probable of all the many 
values by which the geometrical conditions of the figure may be satisfied. I n  the group of equations between 
the indeterminate factors, the co-e5cient of the pth factor in the qth line is the same as that of the 9th 
factor in the pth line; and in the group of expressions of the values of the factors in terms of the absolute 
geometrical errors, the co-efficient of the p th  error in the qth line is the same as that of the 9th error in 
the pth line. In  other words, in both these groups, if a diagonal be drawn from the co-efficient of the first 
term in the first line to that of the last term in tlle last line, the co-efficient9 which are symmetrically 
disposed on opposite sides of this line are identical with each other. Consequently only the co-e5cients above 
the diagonal have been given; those below are omitted and their absence is indicated by asterisks. 

The reduction of the figures is followed by a Tabular Statement of the Triangles. The two first 
columns of this table give the number which llas been adopted for each triangle to designate its place in the 
Quadrilateral ; this number depends on the circumstance whether the triangle appertains to or is exterior to 
the chains of single triangles which have been selected to form the several circuits whose closing errors have 
been eliminated by the final process of reduction, as described with full details in the latter chapters of 
Vol. 11. The triangles which enter the circuits are shown in the Reduction Chart (facing the title page to 
this volume ) in firm black lines, with their distinguishing numbers written in the centre ; those which do not 
enter the circuits are shown in dotted lines, and their numbers are indicated by numerals of a smaller size than 
the former, which commence with 661, 560 being the number of the last of the circuit triangles of this 

Quadrilateral. The columns in the table which contain the corrections to the observed angles give, jirst the 
correction for the error of the angle, with reference merely to the polygonal figure to which it belongs, as 
obtained from the primary reduction of that figure; and secondly the further correction which has to be 
applied for the apportionment of circuit error, should the angle appertain to one of the circuits, or for the 
restoration of consistency in the polygonal figure after the application of the circuit errors, should i t  be a non- 
circuit angle. Finally the corrected plane angles and the lengths of the sides are given, as computed by the 
rules of Plane Trigonometry, in accordance with Legendre's theorem ; see Section 1 of Chapter I X  of Vol. 11. 

Next in order comes a Table of the Latitudes and Longitudes of the Stations and the Azimuths and 
Lengths of the Sides. The principles on which the calculations of the co-ordinates and azimuths have been 
made, and the method of computation, are fully explained in Sections 2 and 4 of Chapter I X  of Volume 11. 
All azimuths are referred to the south point and are measured round by the west. 

This is followed by the Determinations of the Differences of Height of the several stations which 
have been deduced from the measurements of the vertical angles, as explained in Chapter XI11 of Vol. 11. 
I t  has not been considered necessary to give the individual measures of these angles, as has been done for 
the horizontal angles, as this portion of the operations is less exact and important. But the mean of the 
whole of the measures of each vertical angle, the mean value of the amount of refraction in each angle and 
of the co-efficient of refraction, the heights of the aignal and of the telescope of the observer above the 
summits of the stations, and the differences of height of the said summits, are given. 

Then comes a Table of the Absolute Heights of the stations above the mean sea level in the Harbour 

of Karkhi  (Kurrachee). Some of theee determinations have been derived from the Spirit-leveling Operations 
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of this Survey, of which full details are given in the ,Tables of Heights in Sind, the Punjab &c., Calcutta, 1863, 

and the remainder by referring the trigonometrical differences of height to the nearest stations whose abso- 
lute heights were determined by the spirit-leveling operations. The errors generated trigonometrically, 
between any two spirit-leveled stations, have been dispersed by simple proportion over the intermediate trigo- 
nometrical values. 

I t  may be here stated that all trigonometrically determined heights invariably refer to the rlpper 
surfaces of the central masonry pillars at the principal stations. Spirit-leveled values sometimes refer to 
the upper surface and sometimes to the basement of the pillar, whichever the leveling-staff was set upon ; 
a description of the exact point referred to is given in each instance, at the end of the "Height above Mean 
Sea Level." + 

Finally come the details and reductions of the Astronomical Observations which have been taken, 
a t  certain stations in each series, for the determination of the azimuth, either of one of the surroundillg 
rtations, or of a referring mark, the angle between which and a contiguous station has been measured. T l ~ e  
observations and the method of reducing them are fully described in Chapter XI1  of Volume 11. For reasons 
which are explained in the first section of that chapter, the results have not been used in the general reduction 
of  the Quadrilateral, further than to give a more exact mean value of the fundamental azimuth (that at Ka l ih -  
pbr) than the one obtained by the observations on the spot. At the end of the details of the determination 
of each azimuth, the difference between the observed value and the value obtained by calculation through 
the triangulation from the fundamental azimuth is given. These differences should be of much value in 

future investigations of the figure of the earth and of the influence of local attraction. 

Full detnils regarding the unit of the linear measures, the base-lines, the initial elements of latitude 
longitude and azimuth, and the elements of the figure of the earth which have bee11 adopted in the calcula- 
tions, will be met with in Volumes I and 11. I n  this place i t  is only necesRary to state that,- 

(I). The unit of length is the Indian Standard 10-feet Bar A, the relations between which and the 
principal European Standards of Length are given at page 28 of Volume I. 

(2). The base-lines on which the Quadrilateral is dependent are those at Sironj, Dehra Dlin, Chach 
and Kadchi; and the values of their lengths which have been employed in the reductions are identical with 
those given at  pages 111-25, 11-44, VI-28 and VII-27 of Volume I respectively. 

(3). The fundamental elements of latitude, longitude and azimuth at the initial station, Kalilnpcr, are 

Latitude, North 24" 7 ' 1lY26 
Longitude, East of Greenwich 77 41 44'75 

Azimuth of SGrantll 190 27 6.10 

(4). The adopted elements of the figure of the earth-assumed to be spheroidal-are aa follow, a 
a-b being the aemi-major axis, b the semi-minor axis, c the compression = - and e the excentricity = 

a 

a = oo,gzzg32 feet log. 7*320,6225,4 
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The lo~~gitudes depend on an astronomically determined value of the longitude of the Madras Obser- 
vatory, which was deduced, about the year 1815, as 80' 17' 21'. There is reason to believe that this valne 
is about 8' too great; but, pending the final determination of the longitude of the Madras Observatory by 
electro-telegraphic communications with the Royal Observatory at  Greenwich, i t  has not been considered 
desirable to alter the value which was adopted in 1815 and has been maintained up to the present time. 
Meanwhile the following precept will probably be found sufficiently exact for preliminary requirements,- 

Al l  the value8 of Longitude in theee volumee require a constant correction, 
probably of-3'. 

As regards the Orthography of Indian names, I p.m sorry to have to state that it has not been possible 
to adopt a uniform system throughout the present volumes. Many years ago Colonel Everest endeavoured to 
bring into general use in the Survey Department Sir William JonesJ method, which is at oiice elegant and 
phonical, and is highly approved of by scientific mec. But that method gives to all vowels their Italian 
sounds; and aa the differences between the English and the Italian sounds are, in almost every instauce, very 
considerable, and i t  is easier to lay down rules than to find followers for them, the surveyors gradually got into 
the way of using ee for the Italian i and oo for the Italian u, and of spelling generally in the manuer that 
is natural to most Englishmen. I n  1865, when the preparation of the final results was commenced, the 
8pellings were corrected in accordance with Sir William Jones' system, excepting in the case of well-known 
names-such aa Meerut, Calcutta, Cawnpore--which had become settled and familiar by long use and which 
i t  would have been pedantic to alter. But in 1871 the rjlovernment of Iudia made arrangements for the in- 

troduction of a uniform system of spelling throughout India, and circulated a (' Guide to the Orthography of 
Infin Proper Names, with a b t  showing the true qell ing of Post-towrrs in India," which was prepared by 

, . Dr. W. W. Hunter, L.L.D., Director General of Statistics to the Government of India; tlie guide was 
eelit to this Departmeut with instructions that the directions it coutained should be immediately complied 

with. Dr. Hunter's rules for spelling unfamiliar names, not given in his list of post-towns, are very similar 
to the rules which had been adopted in this Department, tlie chief difference being that the long a, i and u 
are required to be frequently un-accented, whereas by our rules they are invariably accented. In  hia list of 
post-towns however Dr. Hunter has not followed a uniform system of spelling, but bas effected a compromise 
vhich-in his own words-" by sucrificing something in scientific precision, obtains a spelling more accurate 
than at present and yet recognizable as the same name." Thus the hill station at  which the Head Quartem 
of this Survey are located, during the summer months, is apelt ordinarily Mussoorie and scientifically MasGri 
but according to Dr. Hunter i t  should be spelt Masauri. I n  September 1873 the Government of Iudia is- 

sued amended rules for the spelling of all names not well known, which are practically identical with those 
ori~;inalli  followed in this Department. At the same time it was ordered that the orthography of the well- 

known names should be retained, and that a list of all note-worthy names should be prepared, in each Province, 
showing the orthography to be uniformly followed in future official correspondence and publications. When 
these lists are published, uniformity of spelling will become possible; to what extent uniformity of system 

r i l l  be secured will depend on the latitude taken by the compilers of the lists in defining the number of 
names which are to be considered as well-known; and this is a point on which considerable differences of 
opinion are known to exist; some of the lists already published are eminently conservative of the old fashioned 
anglicized spellings, while in others the names which remain unchanged bear but a very small proportion to 

those which have been altered. 
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Certaiu portioi~s of the preseilt volumes having been priuted before, and others after, the issue of tile 
several orders above quoted, the attempts to introduce a uniform system of orthography have occasionally 
led to considerable diversities of spelli~~g, and in not a fen instances to the adoption of otie spelling, then 
of anotlier and filially the return to the first; as in D6u, Doon, and finally, D$II,-or Cutch, Katch, Kach'h, 
and fiually Cutch; or to successive divergencies from the first spelkng, as Madri,  Masauri, ~ u i s o o r i e ,  a i d  
finally Mussooree. I t  is however lioped that, notwitl~standing such departures from a standard spelling, of 
which there are several instnaces, all the names will be recoguizable. As a geueral rule the pronun-. . 

eiations of the vowels are as follow; a lins a variable souud as in woman, rural, paltry; d as in tartan; 
i as in bit; I as in raviue; u as in bull ; li as iu rural ; o as in  note; e as a in say ; au aa ou in cloud; ai as 
i in ride. 

As regards the typography aud genernl getting up of these volumes, i t  is necessary to state that the 
printing has extended over several penra ; that of the Names atid Descriptions of Stations and of tlre Details 
of the Observations was commenced iu the year 1865, while the remaining portions have been carried o ~ ~ p a r i  
passtc with the general reduction of the triangulation. I t  has therefore been found impossible to number the 
pages of the volumes in consecutive order from first to last; for this would have i~ivolved either the locking 
np for an indefinite period of a far larger amount of type that1 is contailled in the Head Quarter's Office, or 
the postponement of tlie printing until tlie completion of the whole of the reductions, which would have 
been exceedingly inconvenient. Thus the numbering of the pages commences afresh from 1, twice in each 
series, t l ~ e  first time for the Description of Stations and-speaking generally-the details of the Facts of 
Observation, and the second time for the details of the Reductions of the Observations and the Final Results. 
The serial letter adopted for each series-as shown in the Reduction Chart-is appended as a subscript to  
the numbers of the several pages appertaining to that series, thus, 

GREAT INDUS SERIES-D. 

Introduction -. . . . . . . . . . . pages I- to xxxx- 
D. D. 

Names and Descriptions of Stations, Observations of Angles, &c. . . ,, 1, to 211- 
D. D. 

Reductions of Figures. Triangles. Co-ordinates of Stations, &c. . . ,, 1- to  136- 
d. d 

I n  order to equalize the contents of both the volumes, it was found necessary to transfer the portion 
appertaining to the Great Arc, all which had been printed wit11 the subscript A, to the fourth volume, instead 

of placing it first in order in  the third volume. I n  all other caves the several seriea follow in the order of 
the letters of the alphabet by which they are distinguiuhed. 

The general arrangement of these volumes, and the preparation of the data which they contain, are 
due in great measure to Mr. J. B. N. Heniiessey, F.R.S., Deputy Superinteudent 1st Grade in charge of the 
Computing Office, and also to Mr. W. H. Cole, M.A., Assistant Superintendent 1st Grade ; both of these 
officers have taken very great pains to secure the utmost possible accuracy in preparing the data and passing 

them tbrough the press. 

November 1875. 

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

Supdt. Great Trigonometrical Survey of India. 









B A S E - L I N E  F I G U R E S .  

ALPHABETICAL LIST OF STATIONS. 

Amsot (XI). I KarBchi base-line, North End . 
Banog . Ditto, South End . 
Bhaoka  (V). I Khagriiinii 

Boliilio (XXV). I Magar Pir 

Ditto, KBlu or South- 
West End} (Xm)' 1 Pathrijlll 

Chach base-line, Agzar or North- 
East End 

Dehra Doon base-line, East End (IX). 1 Sironj base-line, North-East End 

Maio 

Pirdho . 

Ditto, ~ e ~ t  ~ n d  (VTII). 1 Ditto, South-West End 

. 
(=I). 

(=>a 

(XVIII). 

(XV)* 

(XXII). 

(XXIV). 

W)* 
( X V m  

(n>* 
(1)- 

(a* 
( D l *  



B A S E - L I N E  F I G U R E S .  

NUMERICAL LIST OF STATIONS. 

Sironj base-line, South-West End. 

. Ditto, North-East End. 

. Srirantd. 

Phrdho, 

. KaliiinpGr. 

Dehra Doon base-line, West End. 

. Ditto, East End. 

Banog. 

Chach base-line, KBlu or South- 
West End. 

Chach base-line, Agzar or North- 
East End 

(XV> 

(XVI) 

(XVII) 

(XVIII) 

(XIXI 

(XX) 

(XXTI) 

(Xlcm) 

(XXIV) 
I 

(XXV) 

Loiset. 

Gandgarh. 

Surlii. 

Kariichi base-line, South End. 

Ditto, North End. 

Magar Pir. 

. Bol. 

Maio. 



B A S E - L I N E  FICIURES.  

DESCRIPTION OF STATIONS. 

(I). Sironj base-line, South-West End Station, lat. 24" 5', long. 77" 48', is situated on 
the lands of the village of Parsora, in pargana Sironj of the territories of the Nawab of Tonk. 
The circumjacent vilages, with their distances and bearings, are as follows :-Parsora, 1.1 miles 
E. ; Rasali, 3.5 miles N.N.W. ; Eklaod and Kachpura, 3.0 miles N.E. ; Bania Dhana and Eko- 
dia, 1.3 miles S.E. 

The station ie marked by a prismatic stone, having a cirole and dot engraved on the upper surface, sunk 
epd- to a level with the surfaoe of the ground. Over this stands a pillar of masonary 2 feet high, and 4 feet in 
diameter, having a markdtone in ita upper surface with the usual circle and dot engrayed on it adjusted normally over 
the lower mark. The whole is enclosed by a square pile of earth. The lowest dot is the one that was used in the 
measurement of this baseline. 

(11). Sironj base-line, North-East End Station, lat. 24" 9', long. 77" 53', rutands on the 
lands of the village of Riijpiir, in pargana Sironj of the territories of the Nawab of To& The 
circumjacent villages, with their distances and bearings, are,-RQipiir, $0.7 miles E. ; Tal Baro- 
dia, 1.5 miles N.E. ; Thanarpiir Binchakeri, 1.2 miles E.S.E. ; and Sialpiir, 1.7 miles S. 

The etation ie marked preoieely after the method adopted for the South-We& End Station. , 

(111). S i h n t ~ l  Hill Station, lat. 24" 14', long. 77" 43', is situated in pargana Sironj of 
the territories of the Nawab of Tonk, and stands on the highest swell of an extensive range of 
flat hills running north and south. The circumjacent villages, with their distances and bearings, 
are,--SGranthl, about 2 miles N.N.E.; Bemakheri, about 1) miles S.W.; and Sareko, about 2 
miles S.S.W. 

The pillar is solid, and has the usual &-atone a t  top. 

(W). Kbkherii Hill Station, lat. 24' O', long. 77" 46', stands on the lands of the village 
of Imlani, in pargana Sironj of the territories of the Nowab of Tonk. The circumjacest vil- 
lages, with their distances and bearings, are,-Imlani, 2 milee N.W. ; Kdmkheri, 1) miles W. ; 
Ladhora, about 2 miles N. ; and Kua, about 2 miles S. 

The pillar is mlid, and 10 feet high. It baa a mark-atone a t  top, another at bottom, and two otbem at 
dishces of 2 and 6 feet reapeatively above the latter. 



(4) BASE-LINE FIGURgS. 

(V). Bhaodsa Hill Station, lat. 24" 8', long. 78" 3', is built on a low ridge of sandstone, 
situated in pargana BhaorLsa of the Gwalior territories. The circumjacent villages, with their 
distances and bearings, are,-Bherkheri, about 2 miles N.W. ; Kiria, about 2 miles N.E. ; Salitra, 
about 2 miles S.S.W. ; and Sarkandi, about 2 miles W. 

The pillar is solid, and about 11 feet high. It has a mark-stone at top, another at  bottom, and a third 
between them. 

(VI). Pdrdhd Hill Station, lat. 24" 16', long. 77" 49', is built on a range of flat hills, 
distant about 2 miles N. of the village of PGdho, in pargana Sironj of the territories of the 
Nawab of Tonk. The village of Sungai is distant to the S. about 2 miles. 

The pillar ie solid. It baa a mark-~tone at  top, and another at  bottom. 

(VII). Kalihpfir Hill Station, lat. 24" 7', long. 77" 42', is situated on a flat elevated 
ridge of iron-clay formation, locally called Bhuri Tori, which skirts the Sironj valley to the 
S.W. and N., and is in the territories of the Nawab of Tonk. The circumjacent villages, with 
their distances and bearings, are,-Kalirinph, about 1 mile S.; Jelilpiir, about 1 mile S.W.; 
Bandera, about 1+ miles N.W. ; and the city of Sironj, about 2 miles S.E. 

The station ie marked by a solid isolated pillar, 2 feet high, containing mark-stones a t  top and bottom and 
encloeed in a platform of mlid masonry 144 feet square. 

There are two meridional pillara connected with this atation, one to the N. at  a distance of 5773.9 feet 
and the other to the S. at  a distance of 6056.8 feet, on both of which the direct.ion of the meridian is accurately laid 
down. 

KalUnp6r Obsera&ry.-Besides the platform which defines the principal sttrtion of Kaliiinpvh and its two 
meridional pillars, another site is fixed due West at  the distance of 40.591 feet for the astronomical observations. 
A pillar 4 feet 5 inches in diameter and 4 feet 4 inches deep was built of solid masonry below the ground as a foundation, 
having a stone pillnr 4 feet 1 inch in length, into which a piece of brass marked with a dot haa been let to define the 
station ; above this station a pillar wae built 3 feet high and 4 feet in diameter for the astronomical circle to stand on ; 
this pillar is isolated with respect to the floor by means of a groove round it of 12 inches deep and 5 inches b 4  and 
a hollow cylindriaal space of 4 inches diameter runs vertically through the pillar in order to allow the instrument to be 
centered over the dot on the ground below. There are two meridional pillara connected with this station at the same 
distance as those built for the principal station of observation, on which dm the direction of the meridian haa been 
accurately laid down.-Evercst'r Measzlrnnent of the bieridional Arc of India, p. 251. 

(VIII). Dehra Doon base-line, West End Station, lat. 30" 20f, long. 77" 54' ,is situated 
in the district of Dehra Doon, about 2 miles to the E. of the small village of Sherplir, and about 
1 mile S. from the Asan river. 

The following description of the station is taken from the original record by Colonel 
Everest :- 

''A stone 5 feet in length and 1 foot squure base was sunk to the surface of the ground and lodged in a 
"pile of masonry 14 feet square with a circular pillar of masonry in the middle of 4 feet diameter, the pillar being built 
*'disjointed from the reat of the pile in order that the instrument might remain isolated. Into the e x p d  surf808 of 

the central stone a piece of brase was soldered on which was inserted a fine silver wire to receive the small dot which 
"marked the limit of the b l i n e .  This was covered over by a circular brass plate 2 inches d ide te r  fixed by 3 screws, 
"the female screws of which were out in pieces of brass soldered into the stone. The upper surface of the brass plate 

was left even with that of the stone, a circular space being hollowed out to admit it. A parapet wall of 12 inches Qh 
was erected round the platform and ultimately when the base was concluded the whole was built up to a level with thie 

" parapet, a supplemental stone of 1 foot square and 3 inches thick with a piece of brues and dot soldered into it being 
*' accurately placed over the dot in the lower stone by means of the centering telescope of the large theodolite. For 

protection against cattle and other intrudere a thick hedge of prickly pear was planted round the platform." 



DESCRIPTION OF STATIONS. (5 )  

The station waa constmated in 1834-35, but when visited in 1867, was fbund with great diEiculty ; the 
prickly pear hedge had disappeared, and there was nothing to distinguish the st%tion from the numerous mounds which 
were scsttered around. For ita future better protection and to facilitate identification, a tower was built over the 
masonry platform above described, with aides parallel or perpendicular to the line of the base, and an amhed paaaage 
5 feet wide and 6 feet high, to allow of access to the mark-stones, should t,he base be rememured at  any future time. 
The tower ie about 10 feet square and 8 feet high; it has an external masonry staircaae leading to the summit, which is 
horizontal, to serve as a platform for future observations. A central pillar 4 feet in diameter rests on the vault, and 
r k s  to the level of the platform, but ie separated therefrom by an annulus ; it is perforated for reference to the marks 
below, the perforation being closed above by a mark-btone containing the usual circle, and a fine hole bored through the 
etone instead of the usual central dot ; the mark on this stone is truly in the normal of those below, and ie 10.23 feet 
above Colonel Everest's upper mark. 

Aa the mark on the top of the new tower will d c e  for ordinary use, the entrances to the vault have 
been bricked up with masonry, for the better protection of the original marks. 

(IX). Dehra Doon base-line, East End Station, lat. 30" 17, long. 78" l', is situated on 
the extremity of one of the spurs of the Chiti or Siwalik range of hills, in the district of Dehra 
Doon. The nearest village is Mohabawiila, about a mile to the South-East. The Asan river 
winds round the foot of the spur, and one branch of it takes its rise in a ravine about 100 yards 
to the westward of the station. 

This station is described by Colonel ~ v e i e s t  as having been 66 marked in the same man- 
ner as the western limit, so that a description of one will answer for the other." 

I t  was visited by Captain Branfill in January 1862, to be wnneoted with the line of spirit levels which 
had been brought up from Knr4chi harbour, as a part of the operations of thia department. As no record was forth- 
coming of the height of Colonel Evereat's upper mark above the mark on the atone pyramid, to which the bassline 
measurement was referred, it. was necessary to remove the upper mark-atone ; then the level of the summit of the 
pyramid was determined as 1957.66 feet above the mean sea level of Ka&hi harbour ; Colonel Evereat's upper m&k 
was found to have been 17 incheg or 1.42 feet above the mark on the pyramid ; the stone slab wntaining the mid 
upper mark wm replaced in the normal of and at  its original height above the mark on the pyramid. 

In 1867 a tower wae built over the station dmilar to the one that waa constructed in the same year over 
the weat end of the baae, the description of which may be referred to for further details. The mark in the stone on 
the aummit of the tower is 8.71 feet above Colonel Everest's upper mark, and consequently 1967.78 feet above the mean 

level of K&hi harbour, as determined by the spirit levelling operationa 

(5). Banog Hill Station, lat. 30" 29', long. 78" 3', is situated on a detached peak of the 
lower range of the Himalaya mountains, being thrown back about a mile to tbe north of the 
range whereon stands the sanitarium of Mussoorie. The ~t~ation is in the district of Dehra Doon. 

The pillar is solid, and 2 feet high. It hss a mmk-stone at  top, and another a t  bottom. 

(XI). Amsot Hill Station, lat. 30" 23', long. 77" 44', stands on the highest point of the 
Ghiti or Siwalik range of hills, which bounds the Doon to the south The station is in the 
district of Dehra DOOR The nearest village is Timli, distant about 3 miles to the N.E. 

A stone, 4 feet long, bearing a piece of brass with s dot on it, marks the station. It ie surrounded by 
s platform of brick and mortar. 

(XIII.) Chach base-line, KAlu or South-West End Station, lat. 33" 53', long. 72" 25', 
is situated on the south end of a .mound to the S. of the village of' that name, in the Chach 
d e y  ; thana Hazro, pargana Attok, tappa Haveli, tahsil  an Abdal, and.district R a d  
Pindi. 

The pillar ie solid, and 6.6 feet high. It contains three mark-&nee, one a t  top, another at  bottom, 
and the third 2 feet below the former. Of these marks, the one up ermost wss used in the measurement of t h b  
baseline. The dot in qnehon is on a piwe of silver let into s dip o! braaa, which latter is fixed in the stone. The + snd msrh-stones are protected by a hemiepherical dome of masonry, on the key stone of which a mark for or- & ref-ce rill be found. 



(6) BASELINB FIGURES. 

(XIV). Chach base-line, Agzar or North-East End Station, lat. 33" 57: long. 72" 32', is 
situated on the southern end of a mound in the Chach valley ; mouza Agzar, thana Hazro, tappa 
Sirkaui, pargana Attok, tahsil Hassan Abdd, and district R P d  Pindi. 

The pillar is solid, and 6.2 feet high. T t  contains three mark-stones, one at top, another at  bottom, and 
a third 2.8 feet below the former. Of these marks the uppermost one waa used in the measurement of this base-line. 
The dot in question, and the means employed for its protection, are similar to those adopted for the West End of this 
baee. 

(XV). Loiset Hill Station, lat. 33" 47', long. 72" 38', is situated on the range of hills 
immediately 5. of the large and well-known town of Bhurhan ; mouza Bhurhan, pargana Attok, 
tappa Haveli, tahsil and thana Hsssan Abdal, and district Rawul Pindi. 

The pillar is solid, and 8 feet high. It has a mark-atone at  top, and another a t  bottom. 

(SVI). Gandgarh Hill Station, 1st. 33" 57', long. 72" 46', is eituated on the summit of 
the well-known hill of that name, in pargana Gandgarh, thana Dar Chitti, and district Hazara. 

The pillar k solid, and 2 feet high. It has a mark-atone at top, and another a t  bottom. 

(YVI'I). Pathrijhli Hill Station, 1st. 33" 39', long. 72" 211, is on the range of low hills 
connecting Bilandri Chitti and Barra Chitti or Nilab, in mouza Kdidili, pargana Attok, tahsil 
Pindi Gheb, thana Nari, tappa Tutho, and district Rawul Pindi. 

The pillar is solid, and 4 feet high. It hm a mark-stone st top, and another a t  bottom. 

(XVIKI). Khagririnri Rill Station, lat. 33" 44', long. 73" V, is on the hill of that name, 
t,he watershed of which is the boundary between the districts of Hazara and Rawul Pindi. 
The station is in the latter district. The small village of Kaitla is about a mile S.W. of the 
station, and on the same hill. The road leading up to the station commences at the large and 
well-known village of Shadutta, in thana, tahsil and district of Rawul Pindi. 

The pillar is solid, and 2 feet high. It has a mark-stone at  top, and another a t  bottom. 

(XlX). Surlg Hill Station, lat. 33" 23', long. 72" 39', is situated on a range of low hills, 
in mouza Kundwal, pargana and tahsil Pindi Gheb, thana Jund, and district Rawul Pindi. 
The large villages Ilearest to the station are, Dhoornal to the S., and Malal to the N. 

The pillar is solid, and 2 feet high. It h.e a mark-stone at  top, md another at  bottom. 

(XX). Karichi base-line, South End Station, lat. 24" 53', long. 67' 12', is situated in 
the district of Karachi, and within a few yardu of the road from Rarechi to Tattah. I t  is 
about 2 miles from the halting ground called Jemadar-ka-Landi, and some 9 miles E.S.E. from 
Karachi. 

The station is marked by a to+er 22.9 feet high. An arched .paarage at the level of the ground, and 
arallel to the &line, runs through the tower. On this arch and in the centre of the tower is an isolated and per- 

!orated pillar rising to the level of the top of the tower. The continuation of this pillar into the basement of the 
tower, containu the mark-stones. These are three in number, the first being a t  the level of the paasage-floor, the 
aecund and third 1.8 feet and a feet respectively lower down, and all in the same normal. The uppermost mark consists 
of a dot on silver let into a brans plug, the latter being imbedded in a dab of stone. Thia dot waa used in the meaanre- 
ment of the baselide. It is protected by a small dome of aome 6 inches internal d i m ,  and the entrances to the 
passage are c l o d  with mammy. The upper orifice of the perforation through the tower is c o v d  with a stone 
which bears a mark for ordinary reference. The entire structure is built of solid stone h d  Lime nuuony. 



DESCRIPTION OF STATIONS. (7) 

(XXI). Kariichi base-line, North End, lat. 24" 59', long. 67" 15', is situated in the Ka- 
kchi district, and stands on an open plain entirely devoid of habitations. 

The station is marked and protected similarly to the South End of this baaelhe, the only difference 
b e i i  that the tower here is 18.4 feet high. 

(XXIT). Magar Fir Hill Station, lat. 24" 59', long. 67" 4', is situated on a peak of the 
low range of hills which forms the eastern boundary of the valley through which the river 
Hubb flows, the higher range of the Pubb mountains forming that to the west. It is in the 
Karichi district. The station adjoins a conical stone tomb on the S.E. side. The small double- 
domed masonry Kooba of Magar Pir, in the vicinity of which there are three hot springs, lies 
in the valley, at a distance of 0.9 miles to the S.E. 

The pillar is solid, and 3 feet high. It  has a mark4tone at top, another at bottom, and a third 2 feet 
above the latter. 

(XXIII). Bol Hill Station, lat. 24" 55', long. 67" 23', stands on the highest of three 
knobs on a hill 3 miles N.W. of Gagar, on the hill road between KariLchi and Kotree. It is in 
the Karichi Collectorate of Scinde. 

The pillar ie solid, and 3 feet high. It has a m a r k h n e  at top, another at bottom, and a third 2 feet 
above the latter. 

(XXIV). Maio Hill Station, lat. 25" ll', long. 67" 8', is on the same range of hills as 
Magar Pir station, and commands, to the east, an extensive view of the plain in which the 
K d c h i  base-line is situated. The station is in the Karlchi district. 

The pillar is solid, and 3 feet high. It has a mark-stone at top, another at bottom, and a third 2 feet 
above the latter. 

(XXV). Boliilio Hill Station, lat. 25" 9', long. 67" 24, stands on the highest point of a 
very extensive irregular shaped hill, in the Karichi district. The hill commands a view to the 
eouth of the plain in which the Karbhi base-line is situated. The river Tudda flows round 
the western foot of the hill, at a distance of about 3 miles, and the village of Morid-ka-got 
lies about 8 milee W. 

The pillar is d i d ,  and 8 feet high. It has a mmk-stone at  tap, another at bottom, and a third 2 feet 
above the latter. 





ADDENDUM TO DESCRIPTION OF STATIONS. (9) * 
NOTE.-Consequent on modem alterations of district and other boundaries, the sites occupied by the stations 

are now included in civil divisions of territ.ory which differ hquently h m  the district, pargana or village, recorded 
in the preceding descriptions of stations : a suitably modified statement of the subdivisions in question is accordingly 
given in the following table and is derived chiefly fiom the annual reports, up to 1873, made by the Civil Officials to 
whore care the stations have been committed. 

As it haa not been etated in the usual place by whom the observations a t  the Sironj and Dehra Dun baseline 
etatiom were taken it is desirable to mention here that the observer was Major Everest and the Instrument used 
Barrow's 36-inch theodolite. 

It  has become customary in modern times to erect a square protecting pillar at  Principal Stations over the 
circular pillar on which the large theodolite stood and which carries the true mark-stone; the square pillar be- 
aeufficiently accurate mark for Topogmphical and Revenue Survey purposes, so that it is genemlly u n n e c v  to 
refer to the true mark-stone which thus remaine concealed and proteoted. The stations which are protected in the 
manner described are indicated by $ 

Nm.--Stations (I) to (VII) vidted by Bdbu Narain Dh, Native Surveyor of the (3. T. Survey, during the reason of 1867-68, put 
in thorough repair, protected and transferred by him to the c L g e  of local ofici.la 

Village 

Parsora 
RBjpur 
UopAlpur 
InllBni 
B h a o h  
PBrdho 
Kalhpur  
Nahanspur Forest 

Chandrabani For- 
est 

lK*&ri 
Timli Foreat 

Hi4111 Khurd 

Aeunaur 
Bur& 

K& l i i  
Bijnisl 
Dhoke MBri 

No. 

(1) $ 
(11) f 
(111) f 
( I v )  f 
("1 $ 
(VI) $ 
(VII) f 
(VIII) 

( I x )  

(x) $ 
(XI) 

(XIII) 

(XIv) 
( x v )  
( x v I )  
(XVII) 
(XVIII) 
(XIX) 

Remarks 

1 Visited by Lieutenant 
C. Strahan R. E. of the To- 
pographical Survey in 
1870, and reported by him 
to be in good order. 

Protected by a tower 10 1 aquare and 8 feet high 
with a mark-stone at the 

Platform considerably da- 
maged on the west and 
south sides. 

1 
Protected by a dome of 

masonry on the keystone 
of which a mark has been 
placed in the normal of 
thorn below. 

Local name 

Stiranti1 
Khimkhera 

Phrdho 
Kalidnpur 
Sahanspur For- 

est 
Chandrabani 

Forest 
Tibba Binauri 
Timli Forest 

Bu j 

~ k r r i  Mar 

Ru rj Kampb 
Kda Pind 
B u j  Pir Kundia 

District 

ppp 

Sironj 
3, 

11 

11 

Gwalior 
Sironj 

~ d h r a  Dun 

13 

91 

J P  

Bgwd Pindi 

9, 

H& 
R h a l  Pindi 

8 9  

( x x )  

(XXII) 

(XXIII) 

(XXIV) 

( x x v )  

. 

Pargana kc. 

S h n j  
9 )  

91 

M J B ~ ~ ~  
Sironj 

D r h  Western 
Dun 
,, ,, 
,, ,, 
,, ,, 

Atak (Attock) 

8 )  

I S  
Gandgarh 
Pindi Ohaib 
Q6'ar K& 
~ a k 6 t a  

Dighwhro Thul 

Thuing WBro 
Thul 

Magar Pir 

Bor 

Sagio 

Bol4ri 

~ax&hi 

9 1  

2s 

91 

)) 

)s 

& w e d  by a bw-p]ate Digh 
~ ~ b b & & ~ ~ ~ h ~ -  surmounted a 

8, ,I 

st  ,, 
91 91 

9, ,, 
99 11 

Hubb Makhn 

Dars4no Ch6to 
Hubb Ma& Maio 

and Gudap 
Hubb Makan 

Thudo 





B A S E - L I N E  F I G U R E S - S I R O N J .  

OBSERVED ANGLES. 

A t  (1) 

January 1837, and January 1838, observed under the superintendence of Lied.-Colonel G. Everest. 

M = Mean of Uroupn 
w = Relative Weight 
C = Concluded Angle 

dl = 28'"03 

w = 3 .76 
I - - - 0 '27 
W 

0 = 132'4%' 28"-03 

M = 15'~-05 

w = 1 1  -12 

I - - - o '09 
w 
C = 7 3 0 3 9 ' ~ 5 M ' 0 5  

Angle 
between 

(IV) 

1 ) )  

Circle readings, telescope being set on (IV) 

227'19' 47'19 236'19' 56'19' 2.45'19' 65' 19' 25P 1Y 74'19' 

,I ,I , , I t  ' I  I, I 

h 29.40 h 29.06 R 26.98 - h 27'3Z 1 29.24 h 25'48 1 26.90 1 28.94 
h 28.10 h 29.42 8 27.34 h 26.90 1 30.02 h 25-84 126.96 130.58 
h 28.80 h 27.86 h 26.62 h 25.60 1 28.70 h 27.18 1 28.74 130'74 

28-77 28'78 26.98 26-61 29'32 26.17 27-53 30.09 

h 33-84 h 15.08 h 13.80 h 14-90 h 14-36 h 16.88 h . 1 3 ~ ~ 0  h 15-00 
1 h I5-22  hr5.08 h15.46 h15.58 hr5.82 h15 .68  h14.72 
h 14'04 h 15.84 h 14.38 h 15-60 h 14.54 h 16.86 h 15-30 h 15.80 

13'77 15'38 14'42 15.32 14.83 16.52 14-96 15-17 



(10) BASE-LINE FIGURES-SIRONJ. 

At (11) 

January 1837, o6served under the stlpe~intcndence of Xieut.-Colonel G. Everest. 

Angle 
between 

e) &(IT) 

(IV) ' ('1 

(l)B(T1l) 

(VTT) & 
(llI) 

Circle readings, telescope being set on (\-) 

9' 50' 18S0 50' 18' 50' 198' 50' 2i0 50' 20i0 50' 3G0 50' 216" 50' 

11 I1  11 I 1  11 11 I1  11 

h35.72 34'52 36.50 h 3.5'32 32.86 h 32.88 h 33'00 h 33-42 
h 35'08 h $4'30 h 34.85 h 3.5'22 h 32.24 d 32'71 d32.24 h33.,j6 
d3.+'29 h34.68 d35.32 h34.98 h 32'00 d31.83 d32.12 d32.20 

35'O3 34'50 35'56 35'17 32-37 32'47 32'45 33'06 

3f = Mean of Urou s 
u, = l.elative weigEt 

= hgle 

ili = 33'"83 

w = 4 '08 
I - - - o '25 
w 
C = 122" 7'33''-83 

At (IIT) 

December 1836, o6served .under the superintendence of Xicut.-Colonel G. Evercst. 

h 60.90 h 62.90 h 59-44 h 61-18 h 64.04 h 64.22 b 62-14 h 64-56 
h 61.52 h 62.94 h 60.,38 h 61-96 h 6.3.96 h 63.14 h 63.62 h 64.20 
h 60.28 h 62.2 8 d 59'80 h 62.98 h 63.00 Ir 63.12 d 65.1 7 

- 
60.90 62'71 59.87 61.57 63.66 63.45 62.96 64.64 

h 21-48 h 22'74 h ~ ~ 2 . 0 2  h 21.28 h 18-42 h 19.30 h 21'92 h 18.30 
h 22.36 h 22'44 h 22.94 d 20.33 74 20.26 h 20.60 h 21.82 h 18.40 
h 24-50 h 21.96 h 22.16 dzo.71 d 19.43 h 18.48 h21.32 d 19.11 

2f = Menn of Groups 
w = Relative Weight 
C = Concluded Angle 

Angle 
between 

~f = 6213.47 

= 3 ' I 1  

- - - 0 '32 
w 
C = I 2' 9' 62'"47 

= 21,..00 

w = 3 '04 

Circle readings, telescope being set on (V) - 
332'49' 15Z049' a41°50' 161°60' 350" 49' 170°49' 359O4.9' 1790 491 

(v) & (11) 

d 22'36 d 2 1 . i ~  

22.78 22.38 22'45 21.01 19.37 19.46 21.69 18.84 

h 51.66 h jr.40 h50.60 7~51.06 h 54.48 h 5.3'66 h 52-22 A 54.46 
h 52.72 7, 5 1 . ~ 8  h 5 ~ 2 4  h .52'34 h 5.5'30 h 5 3 . ~ 8  h 52'40 h 54.50 
h 52-26 h 52.36 h 53.66 h 52.28 h 53.08 h 53-52 h 52.48 h 53.50 

d 52.06 d 51.j9 d 5.t.38 d55.07 
d52.;9 

-. 
52'21 51-75 52.14 52.05 54-31 53'49 52'37 54'35 

,I 8,  N I# I, 8 1  ,I 

d 6.81 d 7.02 d 7.43 d 6.16 h 5.86 A 8.02 h 7'32 h 4'94 
d 7.15 d 6.08 d 6.53 d 7.32 h 5.46 h 7.24 d 5.71 h 5'.50 
d 6.95 d 6.14 d 7.23 d 7.64 h 6.16 h 6.16 d 3.93 h 5'28 

6.97 6'41 7.06 7-04 5'83 7.14 5.65 5'24 

X = 52'1.83 

= 6 '53 
I - - - o '15 

w 
0 = 40' 4' 5a1'.84 

di = 6".42 

= ' I  '28  

f. = '09 
w 
C = I 1' 55' 6'"42 



OBSERVED ANGLES. (11) 

* 

A 

At (111)-(Continued.) 

Everest. 

M = >lean of Groups 
w = Relative Weight 
C=Concludedhgle 

df = 24"'81 

W = 6 '66 

- I -  - 0 " 5  
w 
C = 15" 17' 24".82 

= 5"'86 

= 7 '23 
I - - - o .14 
w 
C = 19' 38' 51r.85 

x=20~t.09 
= 6 .68 

1 -  - - 0 '15 
20 

= '5' 451 20"'08 

301"68 

= .7z 
I -  - - 0 ' 2 1  

W 

C = 18' 5 9 ' 3 0 ~ ~ 6 8  

Angle 
between 

(11) & R M  

RAf & (I) 

(T) & 
(1V) 

(F)lla 

December 1836, observed under the superintendence of Lieut.-Colonel G. 

Circle readings, telescope being set on ( V )  

332"49' 152'49' 341'50' lG1°50' 350'49' 170'49' 359'49' 179"49' 

I I I 1  11 I 1 I' 11 I 1  11 

h 2.3'30 h 25.68 1 24.92 2 24.80 h 23.74 h 23.94 h 25.98 h ~ 6 . ~ 2  
h 14.20 h 25'66 1 22.10 1 24.14 h 24.00 h 24.24 6 26.46 ?a 24.94 
h 24.31 h 25.58 2 23'62 1 26.18 h 23.76 h 25.42 1 27.64 h 24.76 . 1 26.04 

03-95 25.64 23'55 25-04 23'83 24'53 26.53 25'37 

h 6.88 L 6.98 1 5.84 1 5.38 h 7-14 h 4.22 h 5-38 h 4'06 
h 6.14 h 5.86 1 6.94 1 5.32 h 7'10 h 5.40 h 5.82 h 5.58 
h 6.94 h 7-40 1 5'92 1 5 4 8  h 7'16 h 4'34 h 5.98 1 3.38 

1 4'54 
d 4.03 

6.65 6.75 6.23 5-39 7 3  4'65 5'73 4'32 

d20.85 d z o - 4 1  1 2 1 - 3 4  1 2 0 . 3 ~  d18 .99  d18 .67  d18 .41  121 .84  
d 21.07 d 19.75 I? 20.60 1 20.48 d 18.67 d 20.07 d 20.,57 I? 19.70 
d 21.87 d 19.31 I? 22.56 1 19.42 d 19.,57 d 20.63 d 17'53 d 20.41 

d 18 or 

21.26 19.82 21-50 20.07 18.81 19.79 18.84 20.65 

d 27'38 d 28.90 1 30.20 1 30.98 h 30.22 d 31.29 d 3 I..?.+ d 30.23 
d 29.48 d 29 68 8 3 r 7 2  2 3168 d 30'23 d 33.39 d 31.40 d 31.49 
d zy ' 6a  d z8 .54  2 3 0 ' 1 4  1 3 1 6 6  d30.49 d32.80 d31 .33  d32.09 

28 83 29.04 30'69 3 1.44 30'31 32'49 31.36 31'27 

At (IV) 

January 1837, obsert~ed undrr the stiperinten~Zen~e of Lieut.-Colonel G. Ererest. 

M = Blenn of Groups 
to = Relative Weight 

= hgle 

V = 32"'96 

w = 3 .48 
I - = 0 '29 
w 

= 160 43'321"95 

Anele 
between 

(VIT) & 
( I 1  

Circle readings, telescope being set on (VII) 

140" 44' 320" 43' 149" 43' 339" 43' 158' 43' 838' 43' 167" 43' 347" 43' 

11 I' 11 11 11 11 11 I 1  

1 32.66 h 32'84 h 33.38 1 34.02 h 31.20 1 37-82 h33-46 h 30.48 
1 32.16 h 3o.,38 h I 1 33.94 h 34.64 1 34-36 1 33.26 h 30.98 
1 32.84 h 32.84 d 31.60 h 3+y4 d 36.04 h 29.80 

32'55 32-02 32.14 34-10 34.96 34.09 33.36 30'42 



BASELINE FIGURES-SIRONJ. 

% 

* 

At (1V)-(Continued.) 

January 1837, observed under the superintendence of I;ieut.-Colonel G. Everest. 

Angle 
between 

(Ir1) 
("1 

Circle readings, telescope being set on (VII) 

. - 

140'44' 320'43' 149'43' 329'43' 158'43' 338'43' 167'49' 347'43' 

,, ,' ' I  I t  I, I' ,I ,, 
1 4-82 h 5.62 h 4'12 1 2.18 h 3'94 1 4.24 h 5.78 h 4'92 
1 4.68 71 3.78 h 6.24 E 3.68 h 4.06 1 2.70 1 6.04 h 6.64 
E 5.88 d 4.80 d 4.37 d 2.05 1 4.38 h 2.62 1 6'24 h 5.78 

d 5'75 

2f = Mean of Ctronp 
w = Relative Weight 
C = Concluded Angle 

M =  4"*62. 

w = 5 ' 2 1  

I -  - - 0 " 9  
w 
0 = 18" I 7' 4'"62 

M =  8".23 

w = 6.60 
I - = 0 -15 

?O 

C = 13' 15' 8*'23 

4'73 4'9 1 2'64 4'53 3-19 6-02 5'78 

(TI) & (I) 
1 9.18 h 7-12  h 8.98 1 9.34 h 7.50 1 8.76 h 6.74 h 9'24 
1 8.32 k 7.64 h 8.56 2 9.24 h 7.42 1 9.60 -1 6.00 h 7.66 
1 8.82 d 7.48 h 8'32 1 8.50 d 7'90 d 10'44 1 6.68 h 8.28 

d 5'62 d 9.23 

(I) & (11) 

(II )&(V) 

8'77 6.9 7 8.62 9'03 8.01 9.60 6.47 8.39 I 
1 41.26 A 40.26 71 41.22 1 40.88 k 40'74 1 39.90 h 40.16 h 37.78 1 
1 39.92 h 39.86 h 40.76 Z 40.56 R 40'02 E 37.46 E .10.92 h 38'18 
1 39 92 h 40.60 h 41.32 1 39.92 d 40.82 d 40'40 1 .10.40 h 37.84 

d 38-45 d 3 7'47 

40'37 39'79 41'10 40'45 39-76 39'25 40'49 37'93 

1 8.78 h ~ o - 2 6  h 9.42 l 1 1 . 3 0  h11.98 Z 12.00 h10.36 h10.82 
112.60 h11 .34  h 9.64 110.10 E 12.40 11.5'68 z 12.78 h 1 0 8 4  
1 10.68 d 9.01 h 10.28 1 10.74 d 11.98 h 10.64 1 12.42 h 11 '22  

d 9.06 

H = 3gb.89 

w = 6 '88 

.f. = 0 " 5  
w 
0 = 14" 11' 39"'89 

b i = r ~ " - 0 4  

w = 5 -83 
I - 0 -17 

10.69 10*2o 9-78 1 0 ~ 7 1 .  11.36 r a - 7 7  11-85 10.96 
1 E I 25' 27' 1 1"04 



OBSERVED ANGLES. 

At (V) 
. Januay 1837, observed under the superintendence of Lie&.-Colonel G. Eversst. 

3f = Mcan of Omups 
d = Relative Weigllt 
C = Concluded Augle 

= 54tl.95 

, = .88 
I - = o '08 

w 
C = 24" 43' 5411'95 

Angle 
between 

(IV) 8‘ 
(VI1) 

Circle readings, telescope being set on (IT) 
. 
817' 23' 137' 23' 326' 23' 146' 23' 335' 23' 155' 22' 34AP 23' 164' 29' 

I ,  ,, I' ,, I* ' I  I ,  ,I 

h 55.76 d 54.07 d 56.10 d ~5.22  1 5 ~ 8  h 55.94 1 S2'io d 55.04 
h 53.94 d 54'98 d 54'58 d 55-20 h 55'86 h 5.5'92 d 55'05 d 51.20 
d 53.99 d 53'58 d 56.30 d 53'58 d 55.28 h 55'84 d 54'11 d 56.58 

d 55'7% 

54'56 54.21 55.66 54'67 55'34 55'90 53'95 55'27 

('IT) 
(I1) 

(II) & R M 

- 
R M & 
(111) 

(TIT) & 
(VI) 

h 20'82 d 16-97 d 17.65 d 20.77 1 19.04 h 20.22 h 1996 d 20.91 I 
d 19.61 d 21.65 d 18.67 d 19.~55 h 20.52 h 18.62 d 18.63 d 19.67 
d 19.53 d 20.61 d 20.95 d 20.05 h 19.1 h 18.46 d 18.01 d rg.05 
d 20.25 d rgy9 d 18.33 d 19.45 d 19.41 d 18.53 
d 19.19 d 20.04 d 20.71 

19'88 19.81 18.90 20'12 19'63 19'10 19.20 19'54 

h 54.52 1 54'50 1 53'22 1 55.52 1 54.54 h 53.92 h 56.46 Z 56.78 
h 54.30 l 54.54 1 s . 7 4  1 54.68 153.38 1 55.08 Z 56-16 Z 56-80 
h 54.72 1 56.04 1 53.58 1 54.88 h 54.48 h 55.46 1 56.62 1 55'36 
d 53'49 d 54'02 d 55'83 

d 54.62 
- 

54'26 55-03 53'51 f55.03 54.21 54.82 56.27 56.31 

550.68 150.70 152.60 150.14 151'40 h52.38 h50.92 151.18 
1 50.52 1 51.50 1 52.30 1 50.36 1 49.88 1 .50.96 1 48.54 1 50.24. 
h 49.66 1 51.94 1 53.12 1 50.34 h Si.36 1 52.10 1 51'08 1 50'02 

d50.13 . d 51-92 1 50'48 
d 50'02 

H~ 19)1.52 

w = 18 .go 
I - = 0 -03 

to 
C = 7O41'19".52 

- - 54'"93 

= $8 
I - = o '13 

W 

C = I o0 1 3' 54Il.93 

Jf= 501"97 

w = 9 '03 

- - o '11 1 3O 33' 50°''97 
50'29 51.07 52'67 50.28 .50.95 51.84 50.21 50.48 

h 23.00 z 22.20 1 22'66 1 22.80 1 23.40 h 21-38 h 20.98 1 22.84 
h 22.80 2 23.80 1 23.18 1 23.52 1 24.66 d 21.21 1 23.68 1 23'72 
h 21'54 1 20'22 2 22.80 1 23.62 h 23.48 d 21.77 d 2 1'45 1 23-30 

d 20.82 d 21.80 

23-45 21.76 22.88 23.31 23'85 21'45 21.98 23'35 

M =  P2,~.7S 

= 7 .gq 
I - - - o '13 
w 
c 1 2 O  53' 22''.74 



(14) BASE-LINE FIGURES-SIROKJ, 

dt (VI) 
b 

Decembcr 1836, observed under the superintmdence of I;ieut.-Colonel G. Everest. 

M = Mean of Groups 
w Relativc Weight 
C = Concluded Anglo 

y = 38!#.42 

20 = 8.65 
1 -  - - 0 ' I2  
w 
C = 67'59' 38"*42 

dr = 1 3 - p ~  

w = 5 '64 
I - = o '18 
Zb 

C = 25' 8' 13'"go 

Angle 
betiween 

Circle reading, telescope beiug set on (V) 

- 
125' 32' 305'32' 134' 50' 814' 30' 143' 30' 323' 30' 152' 30' 83T"'O' 

- 

At (VII) 

December 1836, and January 1837, okerved under the 71euperintcndme of Lieut.- Colonel G. Everest. 

(v) 82 (Iv) 

(IT) dt 
(VlI) 

I1 I1 N 11 1, I1 11 I1 

I? 38.52 h 59.24 I? 39.76 2 38.32 I? 38.81 1 37'22 h 37'56 h 39.32 
1 38.34 h 39.32 I? 40.12 11 37.48 I? 37.44 2 37'50 -38.44 d 38.96 

1 38 66 1 39.98 h 37.32 1 37'78 1 3 6 . ~ 6  h 39.48 
d 37'42 
d 38.64 

c 

38.43 38.66 39'95 37'71 38.01 36'96 38'49 39.14 

h r h 14.60 I? 13.00 h 13-30 2 12'78 Z 15.52 h 17'88 h 14.00 
d 1 4 . ~ 0  113.78 1 1 3 . 0 ~  h13.56 112.54 213.06 h15.04 h 13.38 

d 14.17 1 11'22 h 13.50 1 12.88 1 13.84 h 15'14 h 14.56 

14'32 14.18 12.41 13-45 12-73 14'14 16'02 13.98 

M = Mean of h a p s  
Elelative Weight 

C = Concluded Angle 
Angle 

between 

1 0  '94 
d 45.60 ' = 0 '09 

w 

47'67 47-45 49.08 48'19 48'42 47-29 48-62 47-21 

Circle readings, telescope being set on (111) 
. 
10aW 190'29' 19'29' 199'21 28'21 ZOSo2S' 37'2W 217'29' 



A t  (VI1)-(Continued.) 

~ e & v d e r  1836, and Januaty 1837, okervcd under the ,yuperintetzdence of Lieut.-CoZone2 G6 Everest. 

M z Mean of p p e  
w = Relative Weight 
C = Cancluded Angle 

= 59r1'2* 

* = 3 '53 
1 = o -28 
Zd 
C = 45'48' 5grr82a 

Angle 
between 

(VI) & (11) 

Circle redings, telescope being set on (111) 
. 

lo0 29' 190- 29' 19'29' -199' 29' 28' 29' 208- 89' 3'7' 29' 217' 29' 

rr rr 11 11 11 11 I1 11 

h 58.74 h 58.66 h 57.36 h 58'56 h 58'12 h 6a.12 h 60.18 h 61.76 
h 58.86 d 60.10 1' 2 h 58.56 h 58152 h 61.74 h 59.60 h 60.54 
h 56-30 d 60.26 A 58.74 h 58-38 d 58.50 A 59.08 d 60.2~ 

d 60.36 d 61 .~1  
d 56.31 d 5 8  91 

- 

(11) & (V) 

(V) & (IV) 

51-97 59.14 j7.84 58-50 59.38 61-93 5 g . 6 ~  60.53 1 
h 40.44 d 40.65 h 43-40 h 43-00 h 4z.40 d 41-64 h 39'86 h 42.98 
h 42 50 d 42.09 h 41.88 h 44.38 d +3.07 h 40.72 h 41-08 
h 42.88 d 37.5 I A 42.61 h 43.68 d 4a.z j h 40'40 d 42 '4~  

d 38.25 d 40.13 
d 3 7'i3 

41-94 39-25 42-64 43'69 42'57 41.64 40'33 41-65 

h 30.08 h 30.76 h 28-68 h 28-34 h 25'16 d 26.66 h 29-08 h 26'46 
h 27.70 h 30'34 h 28.78 h 27.54 d 27.63 h 28'66 d 26-01 
h 28.14 h 28.54 h 28.04 d 27-78 h 30.80 d 26.61 

28'64 30.55 28.67 27-97 26-86 26.66 29.51 26-36 

h? = 41"'7~ 

= 3 '38 
- I - - o -30 
w 
C = 60 40~41~~*69  

.ilf = 28".15 

w = 3 '30 
1 - - - o -30 
w 
0 67' 21' 18N'17 



B A S E - L I N E  F I G U R E S - D E D E A  D O O N .  

OBSERVED ANGLES. 

At (VIIT) 

April 1835, observed under the supm'nten&nce of L i e d -  ColoneE G. Evcrest. 

Angle 
between 

(XI) & (X) 

(X) &(IS)  

Circle readings, telescope being set on (XI) 

OOW lSo"W 9OW 189'1' 18' 1' 19S01' 27' 1' 2' 

iK = Mran of Gtrcntpa 
w = Rrlative Wuight 
C = Concluded Angle 

11 11 11 11 I1 N I1 11 

h 50.12 h 49'54 h 47.06 h 50-48 h 51-54 h 49.90 ?L 47-24 h 49-50 
h 47'50 h 47.04 h 46.80 h 48.70 48.48 h 49.02 h 48.80 h 47.98 
h 48-00 R 48.30 h 47-34 h 48.46 h 47.90 h 48.96 h 49.18 h 47-74 

48-54 48'29 47.07 49'21 49-31 49'29 48-41 48-41 

h 51.82 h 49.08 h 51-98 h 47-66 h 47-42 h 51-62 h 50.00 h 49-32 
h 52.70 A 49'50 h 49.56 h 51-50 h 54-06 h 50.64 h 49-30 h 49.66 
h 51.10 h 50.36 h 46~42 h 47-34 h 50-26 h 49.20 b 49-42 h 48-72 

51.87 49.65 49'39 48-83 50.58 50'49 49'57 49-23 

AW = 48'"57 

= 9 '28 
1 -  - - 0 'I1 
w 
0 = I I 3' 26' 48".57 

M =  49v-94 

w = 4 -56 
I - - - 0 '22 

W 

= 7'' 41' 49*'94 



OBSERVED ANGLES. (17) 

A t  (IX) 

ApiWSl  1835, observed under the superintendence of Lieut.-Cobnel G. Everest. 

Angle 
between 

(XI) B; 
(~111) 

F1") ' 
(X) 

Circle readings, telescope being set on (XI) 

0° W 180°W SOW 189OW 1 7 O  54' 197O54' 27' 1' 207' 1' 

' I  I' N I t  I' n ,# I 

h 65'34 h 63.62 h 62.20 h 64'32 h 63-20 h 62.84 h 62-82 h 59-42 
h 66.14 h 61-30 h 61'44 h 63-56 h 63.52 h 67.90 h 63.60 h 61-44 
h 67.36 h 62'50 h 63.94 h 59.92 d 63.98 h 62.56 h 63-08 h 67.28 

66.28 62-47 62.53 62.60 63.57 64.43 63.17 62.71 

h 37-26 h 36'38 h 40.66 A 38.08 h 39'10 h 39.16 h 37.06 h 41-60 
h 35.84 h 38.82 h 41.M h 35-38 h 36.32 h 36.20 h 40.10 h 40.70 
h37.30 h 38 14 h 38 62 1' 37.36 h 38.58 h 38.86 h38.04 7' 34.28 

d 38.62 37'48 

36.80 37-78 40.24 36.94 38'16 38.07 38.40 38'52 

bi = Mean of Groups 
w = Relative Weight 
0 = Concluded Angle 

iK= 63"*47 

= a88 
- - 
to - 0 '35 

= 3" 3' @"'47 

&f= 38".xI 

w = 4 '20 

5 = .24 
w 
C = 76'36' 38".12 

At CX) 

June 1835, o63med under the szperintendence of Lieut.-Colonel G. Everest. 

M = Mean of Groups 
w = Helativo Wrigllt 
C = Condudod Anglo 

a f  = 33"'77 

w = 5 .36 

5 = ,19 
w 
C = 31' 41' 33"77 

bi= 10" '1~  

= 9 ' @  
I - - - 0 '10 
w 
C = 2 g 0  3'roN.rz 

Angle 
between 

(1x1 $ 
(YIII) 

('I1') 
(=) 

Circle readings, telescope being set on (IX) 

299' 15' 1 1 9 O  15' 808O 16' 128O 16' 317' 17' 137' 17' 326' 17' 146' 17' 

I1 m I1 11 I1 11 I1 I1 

h 34-56 7c 33-90 1 37-42 1 32-94 h 32'82 h 33'96 h 31'58 h 35-02 
h34-54 f i  38.32 1 33'14 Z 32.12 h 33-34 h 33'48 Z 32.78 Z 35.00 
h 33.28 h j r o 4  1 32.72 Z 34.48 h 33.96 h 31.72 1 32'48 1 34'84 

34'13 34'75 34'43 33'18 33'37 33'05 32.28 34'95 

h 9.68 Ir 10.34 Z 9.80 Z g 46 h 9.72 h I 1.26 h 9.70 h 8.80 
h 9.22 h 9 . ~ 6  1 j.58 1 13.38 h 10.12 h 9.62 1 11.48 Z 11.46 
h9.68 ~I .A. .+o  19.22 1 9.68 h 9.66 hro.48 111.06 1 9.90 

9'53 10.60 8.87 10.84 9.83 I O . . + ~  10.75 10.05 



d t  (XI) 

Aptil 1835, obeerved under the 8upenpenn~dencd of Lied.-Colonel G. Evereut. 

Angle 
beheen 

O& 
(VIW 

IPrV Q 
Crx) 

Circle readitlgd, telescope being aet on (X) 
df = Mean of 
w - Relative 
0 - Concluded Angle 



B A B E - L I N E  F J Q U R E S - C H A C H .  

OBSERVED ANGLSS. 

At (BIII) 
February 1852, observed by Mr. (3. Aogan with Colonel Waugh's 24-inch Theodolite No. 1. 

Bf 5: Mean of Ghou s 
w - Helstire ~ e i J t  - 
Jf = 43'"67 

W 4 '23 
- I - - o '24 
w 
C = 66' 8'43"'66 

M = 33#"94 " - 
= 7 '40 

I - = o '14 
w 

=75a72'31v.9 

dngle 
W w m ~  

( ~ m )  
(XV) 

(XP) & 
(XVH) 

Circle readings, telescope being set on (KIT) 

0' 8' 180a 2' 16 13' 187' 13' 14'24' 194' 24' 21' 37' 201' 37' 243' 48' 208' 48' 

N , II 11 n II 11 II N N 11 

h43.90 h43.20 1 ~ 7 0  844.28 145.06 E 46.04 2.14'40 144'64 141.00 142.02 
h43.26 h l r  oo h4r.58 145.32 144'60 146'ao 141.50 144.72 143'50 144.06 

h40.82 - 
43-58 42'10 42'37 44.80 44-83 46.12 42.95 44.68 42.25 43.04 

h32.28 h32.90 h32.20 Z 36.32 135.02 Z 34-76 1 32.78 133.44 1 36.02 135.06 
h3zaqo h35.28 h33.10 Z 35.46 134.22 E 33.46 Z 34.74 133.58 132.80 132.94 

s 

31.35 34'09 31'65 35 ' 9  34 '6  34'11 33'76 33'5' 34.41 34.00 

At (XIV) 
January 1852, observed fy Mr. G. Logan, with Colonel Waugh's 244nch 27ieodolite No. 1.  

ansb 
-between 

p~) & 
(XV) 

Ciiole d g e ,  telewpe being set on (XVI) 3f = Venn of Groups 
w - R,lntivo \Ye~:.)lt 

0.1' 180';' 1'12' 18?"12' 14'24' 194'24' 2P37' 201°37' 243'40' P08.19' 1 ( l ~ ' l c l u d O d  

,, I' b 'I I' I ,  If I' It 11 

654.66 h55'90 I57'rz Z 54.90 15466 161'16 Is6.10 156.70 1 57'28 157.85 
h55.04 h54.68 255.96 154'88 1 56.06 159.16 1 56.14 158'14 1 57-80 157 48 

1 57'74 

54.85 55.99 56.54 9739 56.15 60.16 56.12 57-44 57.54 57-67 

a4 = 56".66 ! 

W = 3 '51 
1 
- = Q .28 
w 

= "' 8'56"66 

-.  -- 



(20) BASELINE FIGURES-4HACH. 

r 

A t  (X1V)-(Continued.) 

January 1852, okerved by Nr.  G. Logan with Colonel Waugh's 24-imh 2Fieodolite No. 1.  

M = Mean of Gronpa 
co = Relntive Weight 
C = Concluded Angle 

bl = 201"05 

= 3 '4O 
I - - - o '29 

w 
C = 81' 30120*'05 

Angle 
between 

( X P )  & 
(X111) 

Circle readings, telescope being set on (XVI) 

0' 1' 180' 1' 7' 12' 187' 12' 14' 24' 194' 24' 21' 37' 201' 37' 28' 4Y 208'49' 

11 11 11 r 1 If I1 I1 I1 11 I1 

h 11-40 h 20.92 2 19.72 221.32 21.10 .? 16'48 121-60 2 18.86 1 21.64 I? 18-24 
h 18 04 h 21.66 E 22.04 1 21.18 1 21.72 1 r 7.74 1 21.04 1 19.24 1 21.08 1 20.04 

17.72 21.29 20.88 21-23 21.41 I 7.11 21.32 19.05 21.36 19.14 

At ( X V )  

January 1852, observed by Mr. G. Jogan with Colonel Vaugh's 24-inch E'ieodolite No. 1. 

bi = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

&f = 54"'14 

w = 6 ~ 4 0  
I - = o '16 
w 
C = 66' 20' 54"'14 

,II = ro".go 

w = 6.42 
I - = o .16 

w 
C =79°50'~011'9~ 

= 4It-76 

w = 7 '02 

I - - - o '14 
w 
0 = 66" 6' 4"'76 

Angle 
between 

(XVI) & 
( ~ ~ 1 1 1 )  

(XVIIT) & 
(XlX) 

I (ITX) 
(YVII) 

Circlc readings, telescope being set on (SVI) 

0'2' 180'2' 7' 12' 187'13' 1 C 2 Y  194' 24' 21'37' 201'37' 28'48' 208'48' 

II I' II 11 11 II n 11 II I1 

Z 53.64 h 5 1.18 h 54'62 h 56.02 ~4 .64  2 54'52 Z 55.00 Z 53.42 54'52 ii 53'74 
1 54.48 h 51.96 h54.80 h 52 86 1 56.42 1 55.74 1 53.80 1 54'40 h 54.12 h 53.32 
h52.12 h.55'78 

53'41 51'57 5.1'71 54'59 55'53 55-13 54'40 53-91 54'32 53'53 

2 13-22 h I 1-60 h 10.66 lg.76 Z ro'oq Z 8.96 1 I 1-50 Z 13.40 h 9-52 h 10'78 
1 12.36 h 10.86 h 9.16 hg.92 I 10.92 19.46 1 12-40 I 11-74 h 10.66 h 11-30 
h 12.42 

12'67 11-23 9-91 9-84 10.48 9.21 11-95 12'57 10.09 11-04 

1 3-18 h 4.46 71 3-94 h6.64 Z 3-92 17.06 Z 4-06 1 4-76 h4.62 h 3.92 
1 2'54 h 4.50 h 5.62 h6.84 1 4-46 1 6.08 1 4.18 1 4.82 h5.30 h 5-10 

h 3'46 

2'86 4'48 4'34 6'74 4.19 6.57 4'12 4'79 4'96 4-51 



OBSERVED ANGLES. @I) 

At (XP)-(Continued.) 

Januay 1852, observed by Mr. G. Logan with C'olonel TFaz~gl;s 24-inch Tlleodolite NO. 1.  

JI = 3rrnn of Gtmups 
90 = Rclutiro IVcight 
C = Conclulled h g l e  

= r8't'01 

,, = .66 
1 - = o '18 

20 

C = 57' 10' 18".01 

Lu = 56".98 

w = 8 '59 
I - - - 0 '12 
w 
C = 3 ~ ~ 2 0 ' 5 6 " ' 9 7  

di = 35".12 

w = 3 '59 

Angle 
between 

(ITIT) & 
(XI 11) 

(XII I )  & 
(XIV) 

(SIV) & 
(YVI)  

Circle readings, tclcscnpe being set 011 (XVI) 

O0 2' 180°2' 7O 12' 18i0 13' 16.O2.1.' 10iO 2L' 21°3i' 301' 37' 2S048' 208' 48' 

H ,t I, I, ,I I I t  It 

Z 19.22 h 16.86 h 18.74 h I 7.80 1 20.44 2 I 7.24 1 18.52 1 16.76 1' 20.76 h 16aqo 
1 18.80 h 18-66 h 18.;8 h 15.98 Z 19-44 l 15.66 Z 17.16 ( 17.66 h 18.04 h 17.04 

h 17.52 h 19.38 

19.01 17.68 18.97 16.89 19.94 16.45 17.84 1 f . z ~  19.40 16.72 

Z 57-34. h 56.62 h 56'60 h 55'82 Z 56-00 Z 57'56 Z 57.64 Z 56.88 h 5.5'42 h 59.24 
E 55.58 h 53.84 IL 56.48 h 57-16 1 57.30 156.90 1 58'34 1 57'24 h 57.08 h 58.84 

h 57'84 

56'46 [56.10 56.54 56'49 56-63 37-23 37-99 57.06 56-25 59.04 

1 33.86 h 37-44 7~ 35'00 1' 36.74 1 33.30 Z 33.26 1 34'00 1 34.96 h 34'90 h 3.5'48 
1 37.40 h 40.36 h 34.02 h 34'46 Z 32'74 1 34'98 1 33'00 Z 34.60 Ir 33-86 h 36.70 
h 34'54 h 37'20 h 37.28 

35.27 38.33 34'51 36.16 33'02 34'12 33'50 34.76 

At (XVI) 

January 1852, observed by Hr.  G. Logan with Colonel WaugEs 24-inch lReodolite No. 1.  

M = Mean of (froup 
w = Relnt ire Weight 
C = Concluded Angle 

AU = 46".61 

w = 5 '94 
I - - - o -17 

w 
C = 74°4jr46"'61 

angle 
between 

(XV1lT) 
A? (XV) 

Circle readings, telcscopc bcing set on (XVIII)  

O0 2' 180° 2' To 13' 185O 13' 1 C  25' 194O 26' 21' 37' 201° 37' 2S049' 20S049' 

I1 I1 I1 11 11 I1 11 It I1 I1 

h 47'18 I 45.68 6 4.5'70 h 45-92 ?i 47-42 L 44.50 1 47.90 1 47.96 1 49'00 Z 48 54 
h 47.18 h 43.76 h 45.80 h 46.52 A 44.48 h 45.60 1 46.82 l 46'68.1 46 86 147.64 

h 47'64 

47-18 44'7% 45.75 46-22 46.51 45.05 47'36 49.32 47-93 48.09 



BASE-LINE FIGURES-CIIACH. 

0 

A t  (XV1)--(Continued.) 

January 1852, observed by Mr. G.  Logan with Colonel Vaugli's 24-inch Theodolite No. 1 .  

Angle 
betawn 

(gY)& 

= o"'46 

= I0 '9' (=IX) & 

Circle readings, telescope being eet on (XVIII) 

0'2' 180' 2' 7' 13' 187' 13' 14' 25' 19C 25' 21' 37' 201' 37' 26' 49' 208' 49' 

11 rr II II rr II II II II 11 

h 26.62 h 28.36 h 30.38 h 30.82 h 28.;~ h .70.,54 Z 28.84 1 29-14 1 27.14 1 26.56 
h 25.98 h 28.34 h 30.90 h 29.40 1 29.82 h zy.84 1 19.48 1 18-84 1 28.jo 1 26.42 

26.30 28.35 30'64 30.11 29.27 30.19 29.16 28.99 27.92 26.49 

61-13 60'77 59'39 60.29 59-65 60.06 60.50 59-16 62-21 61.29 

I f  11 I1 rr II rr rr II 11 rr 

1 61.20 h 61.22 1 59.81 1 60.80 1 59'80 1 59.98 1 60.16 Z 58.84 h 62.02 h 61.68 
1 61-06 h 60.32 Z 58.96 1 59.78 1 59-50 1 60.14 160.84 1 59.68 h 62.40 h 60.90 

Z = M ~ n n  of Gronpe 
w = l~trlstivo Weiqht 

lLngle 

~ l f  = 28'"74 

I 
= .30 

- - - o '23 
w 
c = 59039*28f,.j4 

At (XVII) 

February 1853, okerved by Nr. G. Logan, with Colonel Vaugh's 24-inch IY~odolite No. 1.  

Angle 
between 

' 
(xv) 

(XV) & 
(=x) 

Circle readings, telescope being set on (XIII) >If = Mean of &ups 
-, w - ltelntivc Weight, 

0' 2' 180' 2' 7' 12' 187' 12' 14' 24' 19C 24' ' 21' 36' 201°36' 28' 48' 206'48' 1 ' 
- -.--- ~ 

,I I ,I 1' I ,  ,, 11 ' I  " 

1 9.70 I? 6.68 2 6.86 l 7.38 Z 7.40 Z 12.64 h 9.12 h 10.86 h.8.60 h 10.00 

E 7.50 1 7.28 1 7.48 E 8-36 1 roaq h ymo h 926 h r 1.76 h 9.26 h 9.70 
h I 1.98 

- 
8.60 6.98 7.17 7.87 8.72 I L . Z I  9.19 11.31 8.93 9.85 

At (XVIII) 

Dccmber 1851, observed by Mr. G. Logan with Colonel Vaugh's '24-inch 27ieodolile No. 1. 

M = 8"s98 

w = 3 .91 
I - - - o 3 6  

w 
C = 47' 37' 8".9y 

I 

Z 48.54 146.04 145.46 2 47.04 2 47'54 h 44-02 h 44.94 h 44.58 h 47.46 h 47.80 
1 48.10 1 45.96 1 43-76 1 48.22 1 46.02 h 44-34 h 46.64 h 45-52 h 45'62 h 47.j6 
1 46-74 

5 '93 

47'83 46.00 45-61 47-63 46.;8 44'18 45'79 45'05 46'54 47'78 

Z = Mean of Ctronps 
u, = Relntivo Weight 
C = Concluded Angle I Angle 

between 

Circle rearling, telescope being aet on (XIX) 

154'8' 334'8' . 161' 19' 341'19' 166'31' 398'31' 175'43' 355"43' 182' 55' 2" 56' 



OBSBRVED ANGLES, (23) 

At (XVII1)-(Continued.) 

Decemkr 1851, observed by Mr. CJ. Logan with Colonel Faugk's 24-inch Theodolite No. 1. 

At (X IX) 

Januay 1852, observed by Jfr. G.  Logan with Colonel WaugA's 24-inch Theodolite No. 1, 

Angle 
betaeat! 

Circle readings, telescope being set on (SIX) 

- 
154'6' 8i)E $' 161' 19' 841b 19' 168' 31' 348'31' 175' 43' 35fib43' 182' 55' 2' 55' 

2 = Mean of &upe 
w = % l ~ t i t b  weight 
C - Concluded Angle 

M = Mean of Uroupa' 
w = Relative Weight 
C = Concluded Angle 

Angle 
between 

Circle readings, telescope being set on (XVII) 

0'2' 180" 2' 7'12' 187' 12' 14'24' 194'24' 21'36' 201' 36' 28'48' 208'48' 



B A S E - L I N E  F I Q U R E S - K A R A C H I ;  

OBSERVED ANGLES. 

At (XX) 

March 1853, observed by Captain A. Strange with Troughton and Simms' 36-inch Theodolite. 

M = Mean of groups 
PO = R e U i ~ e  JVelgtrt 
C = Concluded Ankle 

bi = 4".61 

= 19 '20 

I - - - o '05 
w 
C = 74' 22' 4".61 

.a.f = 5g1"77 

, = 45 .50 
1 - - - 0 '02  
10 

6 = o~ ~ ~ d . . ~ ~  

= 54"' ' 9  

Angle 
between 

(XXII) & 
R M 

R hi  & 
(=I) 

(XXT) cE 
(XS11I) = 34 .50 l i  = 

o '03 

5400  54.0' 54'89 54lI' 54'6' 54'56 53'37 53'90 54'30 53'73 Q = 5 5 0 3 9 1 5 4 1 4 . 1 9  

Circle readings, telescope being set on (XXII) 
-. 

0° 1' 180' 1' 7' 12' 187' 12' 14' 24' 194' 21.' 21' 36' 201' 36' 28'48' 20S088' 

I1 I1 1' 11 I t  11 11 11 . 11 ' I  

h 4-38 Ti 3.60 h3.92 h 4 - i o  h5.40 h 5.08 hq-66 h 3'46 h 5.62 h4.82 
h 5.50 h 4.28 h 3.74 h4.34 h4.92 h5.50 h 5.66 h 3.58 h 5.18 h 3.88 

4'94 3'94 3-83 4'52 5'16 5.29 5.16 3'52 5 . 4 0 ,  4'35 

h 5 9 . ~  h 59.62 h .58.98 h 59-36 h .59'38 h 59-74 h 61.06 h $9'76 h 60.00 R 59.74 
h j9.10 h 59'66 h j9'38 h jy.54 h 60.42 h 60 20 h 6u.22 b 60' I 8 h 59.78 h 59.86 

59'27 59-64 59'18 59'45 59.90 5997 60'64 59-91 59.89 59'80 

h 54.30 h 54.24 h .~4.88 b 54.20 h 54.98 h 54.68 h 5 1'70 h 5.+',52 h 54.40 h ,53'12 
h 53.70 h 53.78 h j4.90 h 5+84 ir 54.26 h 54.44 h 5 3.04 h 53.28 A 54.20 I& 54'34 



OBSERVED ANGLES. 
@. 

. 

At (XXI) 

Tebpwsry and * a r c h  1853, observed by Captain A. Strange and Lieutenant J .  I;: Tmnant with 
Troughton and Simms' 36-inch Ilreodolite. 

H = Mean of Gtmup 
w = Relative Weight 
C = Concluded Angle 

= 47"'32 

= 
I - = o .18 
w 

Angle 
between 

(XX) & 
( x u  

Circle readings, telescope being set on (XX) 

0° 1' 180°1' 70 13' 187' 13' 14'24' 194'24' 21' 36' 201'36' 28'48' 208O48' 

11 I1 1' 'I ' 1  I1 'I 11 11 . I1 

1 47-50 1 49-00 h 47.48 h 48.70 148.36 144.92 7~47.40 h47.40 145.86 1 48.72 
1 47-76 1 46-71 h 46.88 h 49.14 148.98 144.66 h47.91 h47.30 145.76 149.28 

Z 46.28 145'26 

(XX~I) & 
(UV) 

(xxIV) 
(=v) 

(XXV) & 
(UIII) 

mm) 
& ("1 

47-63 47.33 47.18 48.92 48.67 44-79 47-66 47-45 45.8' 47.75 C =67034'!47H'32 1 
h 3-30 1 1-48 h 5-76 h 3.94 10.48 15-06 '(5.30 h 6.42 1 0.78 1 1-94 
1 4-66 1 5-34 A 6.28 h 4 1 2  22-76 14.28 h3-98 h 5.28 13.80 1 1.82 

1 4'46 1 2-72 E 3.20 1 4-94 

3-98 3.76 6.02 4'03 1-99 4'67 464 5.85 2.59 2-90 

h 39.44 141.42 h 39-10 h 40.78 141.84 138.98 h37.2r h 37.86 139.36 141.02 
h 38.54 137'68 h 38.02 h 39'02 138.78 139.92 ,h37-52 h38.50 137.22 138.02 

141.30 1 40.48 139'70 1 38.74 

38.99 40.13 38'56 39'90 40'37 39'45 37'37 38-18 38'76 39'59 

M = 4"'04 

= 4 '46 
I - = 0 '22 
w 
U =59'16' ~ " ' O O  

Jf = 39"'13 

= 6 '94 
I - - - o -14 
w 
C = 66" 34' 39'"17 

h 19-36 1 19-58 h 18-86 h 18.68 1 19.10 120.92 h 21-18 h 20.32 122.20 120~34 dl = 20'"23 
h 20.06 1 17.72 A 19.08 h 19.84 1 21-40 1 20.70 h 11.18 h 20.16 1 ~ 2 . 3 ~  1 21.06 

1 20'94 1. = 7-33 

. 
19-71 18.65 18-97 19.26 20.48 20.81 2rmr8 20.24 99.26 20.70 

Z 5-48 1 10.56 h 9-14 h 8.08 1 r 2 . 0 2  1 10.00 h9.46 h8.10 19'46 1 10.54 
1 8.41 1 10.98 h 9-60 h 8-04 1 9-14 1 10.94 h 8 . ~  h 9.08 1 9-41 1 8.68 
z 1 8.69 

6-95 10.77 9.37 8.06 9-93 10.47 9.10 8'64 9.44 9-61 
I 

I - = o '14 
w 
C = 79' 49' 70"'23 

M =  9w*a3 
' 

w = 6 '30 
I - = o '16 
w 
C = 86' 45' 9"'22 



(26) BASELINE FIGURES-KARACHI. 
8 

- 
At (XXII) 

April 1853, observed by Captain A. Strange with Trough!on and Simms' 36-inch meodo?ite. 

Angle 
between 

(XXIV) & 
(XXI) 

(XU) d; 

(XX) 

Circle readings, telescope being set on (XXIV) 

0' 1' . 180' 1' 7' 13' 187' 12' 14' 25' 194' 24' 21'36' 201' 36' 28O4.8' 20B048' 

I 1  1- I f  11 11 11 I1 11 I1 rr 

h 60.96 h 59-48 h q9.48 h 60.12 h 60.78 h 62 94 1 60.48 1 61.46 161.50 161-go 
h 60.82 h 59.94 h 60.56 h 59-78 661.70 h 62.78 1 60.26 1 60.56 1 61-12 1 60.26 

60.89 59.71 60.01 59'95 61.24 62.86 60.37 61.01 61'31 61-08 

h 8.26 h 8'24 h 8.60 h 9.08 h 7-28 h 7'10 1 7.40 1 8.36 1 6.44 1 7.92 
h 7.9' h 6-14 h 7-92 1 8'68 h 6'56 h 8.16 26.68 1 8-34 16.06 18.36 

I 

8.09 7.49 8.26 8.88 6'92 7.63 7-04 8-35 6.25 8.14 

H = Mean of Umupa 
w = Relative Weight 
C = Concluded Angle 

bl = oa.84 

= I I '00 
I - - - o '09 
10 

C =75'59' o*.84 

J f =  7" '~ '  

= 
- - - o '07 
W 

= 370 58. 

At (XXIII) 

Pebruay 1853, abserved by Captain A. Strange and -Lieutenant J. l? Tennant with Troughton 
and Simnas' 36-inch Ihodolite. 

Angle 
between 

(XX) & 
(XXI) 

(XXT) dr; 

(XXV) 

* 
Circle readings, telescope being set on (XX) 

- 
822O 26' 142'26' 329' 87' 149'37' 336'49' 156OW Wo 1' 164' 1' 351' 13' 171' 13' 

21Z = Mean of Umupa 
w = Relative Weight 
C = Concluded Angle 

* I 
,t ,, II II rt R II II II If 

1 57.82 1 59-22 Z 58-36 1 58-30 h 56.76 h 58-54 h 57-94 h 56.94 h 59-26 h 56.06 
1 57.16 2 57-98 1 57.94 1 57-14 h 58.16 h 57'50 h 56.90 h 57.58 L 58.42 h 56.68 

57.49 58.60 58.15 58.02 57-46 58-03 57-42 57'26 58.84 56-37 

h 14.96 14-80 h 15-32 h 15-30 1 15.92 1 16.70 2 18-22 1 15-64 h 15'48 h 16-00 
h 13.88 k 12-66 R 15.90 h 14.60 1 1468 Z 14-08 1 15.56 1 16.06 h 15.34 h 16.12 

b 14.16 2 17'64 1 16-20 

14'12 13-87 15-71 14-95 15'30 16-14 16-66 15-85 15.41 16.06 

a = 5 7 N ' 7 6  

= 16 '10 

I 
- = o '06 
w 

0 = 37O34'57"'76 

M= 15".41 

w = 9 '30 
I - = 0 ' I1  
w 
C = 63O50' 15"'42 



OBSERVED ANGLES. (27) 

At (XXIV) 

A+l 1853, observed by Captain A. Xirange with Zroughtma and Simm's 36-inch Theodolite. 

Angle 
between 

(XXV) & 
(=I) 

(XXr) & 
(XXII) 

Circle readings, telescope being set on (XXV) 

0'1' 180' 1' 7' 11' 187' 11' 14" 24' 194' 24' 21' 36' 201' 36' 28'48' 208' 48' 

I1 I ,  ,, , I# I1 ,I 

h 6.76 h 6.60 h 6.40 ?L 6.68 A 6.46 h 7'48 h 7.04 1 4.26 1 7.30 1 5.89 
h 7.36 h 4.82 h 5.26 h 4.96 h 6.34 h 8.32 h 7.94 1 5.46 1 5.14 Z 5.82 

1. 5'90 

7.06 5'71 5.83 5.82 6 ' 40 .  8.00 7.49 4.86 6.11 5.85 

h 54.40 h 53.52 h 55.10 h 53.26 h 5.562 h 53.50 h 54.40 1 55.76 1 55 86 1 55.36 
h 52.90 h 54 64 h 55-04 IL 54.08 h 55'06 It j3.22 A 53.38 154.54 Z 56 74 155.00 

53'65 54'08 55'07 53'67 5.5'34 53'36 53'89 55-15 56'30 55.18 

M = Mean of &ups 
co = Relative Weight 
C = Concluded Angle 

Jf = 6".3 J 

r = 9 -26 
I - - - 0 'I1 

W 

C = 54' 29' V.31 

iu= 5411'57 

w = 9 '60 
I -  - - 0 'I0 

W 

= 44O 44'54'1'57 

At (XX:') 

April 1S53, observed by Captain A. Strange with Troughton and Simnas' 36-inch Theodolite. 

Anglo 
between 

CIXIII) 
& (=I) 

@XI) & 
( ~ J v )  

Circle readings, telescope being set on (XXIII) 

121' 19' 301' 19' 128' 31' 308' 30' 135' 42' 315' 42' 142' 53' 322' 53' 150' 6' 330°6' 

I ,  ,I I' '* ,, ,, N I ,  I t  ' I  

h 26-22 h 22.00 1 25 .~6  126.06 1 23-64 1 24.66 1 26.64 1 ~ 3 . 9 0  1 26.88 1 24.04 
h 25.58 h 25.12 1 25.40 I? 25'54 1 25.20 1 24.96 2 25.10 1 23.44 125.52 1 24'50 

h 25'74 

M = Mean of Groups 
w = Relativo Weight 
0 = Concluded Anglo 

dl= 2 ~ " ' 1 ~  

= I0  .20 

I - - - 0 'I0 

25.90 2 24-29 25.28 25.80 25.42 26.81 25.87 23'67 26.20 = 3 8  2or.z5''.r.+ 

h 14.66 1 16.96 1 17.28 1 15.98 1 17.48 1 16.46 1 I 7.40 1 16'40 1 17.06 1 18.46 
1 16.32 1 17.82 1 16.18 1 17.26 1 17.10 1 18.32 Z 17.84 1 18'60 1 18.40 1 16.48 

13.49 17.39 16.73 16.62 17-29 17.39 17'62 1 8 . 9  1i.73 17-47 

bi = 17"'22 

= 11 

I - = o -08 
W 

= 580561 1711.22 





BASE-LINE FIGURES. (29) 

S w  of #pares of Bpparefit Error8 of Shgte Obsematwlzs, and of Appa~efit 
Errors of Single Zeros. 

S I R O N J .  

B.M. denotes " Beferring-Mwk,'' 

m i o n  of 
Ohsenation. 

(1) 
I t  

(11) 

Y; 

~t 

t t  

(111) 

Y) 

?9 

91 

YY 

(IV) 

YJ 

$9 

$9 

t t  

(V) 

n 

2) 

t t  

91 

(VI) 
YY 

(VII) 
SY 

YY 

3) 

3 t  

of 
Zem. 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

sum of sqoun of 
Emom of single 

Observations. 

10.70 

5-60 

5.20 

4'9 7 
11.92 

I 1.56 

10.17 

I I '46 

6'1 I 

1 4'3 8 

9'94 

9'39 
12.20 

8.68 

17-24 

35'3 7 

13-55 

31-40 
7.01 

10.70 

15'74 

6'9 I 
I 1-64 

21-57 
2 7-00 

22'77 

27'64 I r0'71 

I 
Ob-ed Angle. 

(IV) & (111) 

(111) & (11) 

(V) '$ (IT) 

(IV) & (1) 

(1) & (VII) 
(VII) & (111) 

(v) & (11) 
(11) & E.M. 

R.M. & (I) 

(1) & (IT) 
(IV) & (VII) 

(VII) & (111) 

(111) & (VI) 

(VI) & (1) 

(1) '% (11) 

(11) & (V) 
(Iv) '% (VII) 

(VII) & (11) 

(11) & E M .  

R.M. & (111) 

(111) & (VI) 

(V) '% (IF) 
(IV) & (VII) 

B.M. & (111) 

(111) & (VI) 

(TI) & (11) 

(11) & (V) 

(V) (IV) 

No. of 
Obeorva- 

tiom. 

24 

24 

24 

23 

27 

'9 

24 

25 
26 

25 

24 
2 2 

25 
26 

26 

25 

25 
3 3 
2 8 

28 

26 

24 

23 

31 

30 

557 

25 
I1 

Bum of Bquares of 
Errom of single 

%me. 

13'84 . 

4'45 

13.15 

17'49 

1 7'3 .5 
7'79 

3'94 

7-38 

7'23 

7 '03 
io'gz 

14'91 . 
9'63 

7'73 
6.64 

6-29 

3'43 
1-24 

6'72 

5'49 

5.65 

5'72 
8.61 

5'77 
3-30 

13'91 

13'5% 

15.93 

Rrw*nan. 



(30) BASE-LIn FIGURES; 

Swme of square8 of Apparelzt i?%rrw8 of Single Okmcat~, and of Apparerrt 
lYrror8 of Single LZeroe. 

DEHRA DOON. 

BBxmte. 
No. of 

Obaerva- 
tiom. 

24 

24 

24 
26 

24 

24 
2 6 

25 

Btstion of 

(VIII) 

17 

(IX) 
9s 

(X) 
9s 

(XI) 

" I 1 

C H A C H  

Sum of Bqnsres of 
Errors of single 

%ma. 

3'87 

6'76 
12-14 

7'99 

6'1 7 
3'25 
9.1 I 

5'3 1 

oboerved bgle. 

(XI) & (X) 
(XI & (Ix) 
(XI) & (VIII) 

(VIII) '% (x) 
(1x1 & (VIII) 
(VIII) bi (XI) 

(XI dJ (VIII) 
(VIII) & (IX) 

Bum of nerea of 
Errom ": o single 
Observations. 

21-69 

54'27 
71.11 

60'79 

41-48 

24'93 

30'32 

I 35-41 

Numb of 
I;BKn. 

8 

8 

8 

8 

8 

8 

8 

, 8 

(XIII) 

92  

(XIV) 
n 

(XV) 
n 

$7 

3 )  

79 

9) 

(XVI) 
99 

(XVII) 

9s 

(XVIII) 

BS 

(XIX) 
17 

10 

10 

10 

10 

10 

10 

10 

10 

I0 

10 

I0 

I0 

I0 

10 

10 

10 

10 

10 

1 ~ 7 5  

8'93 

93-47 

24'75 
11-44 

11'95 
I 1-90 

13% 

7'44 

20'93 
1a.21 

'9'94 

19'92 

13-46 

7'73 
1'72 

10'75 

3'4% 

21'13 

14'10 

9'52 
6-20 

13.04 

4'94 

4'35 

10.62 

13-67 
21-61 

12'93 

3'64 

14'93 

7'3 7 
a-3% 

24-20 

18.28 

12'57 

(XIV) & (xv) 
(xv) & (XVII) 
(XVI) & (XV) 
(XV) & (XIII) 
(XVI) & (XVIII) 
(XVIII) & (XIX) 
(XIX) & (XVII) 
(XVII) & (XIII) 
(XIII) & (XIV) 
(XIV) & (XVI) 
(XVIII) & (XV) 
(XV) & (XIV) 
(XIII) & (XV) 
(XV) & (XIX) 
(XIX) & (XV) 
(XV) & (XVI) 
(XVII) & (Xv) 
(xv) & (XVIII) 

21 

20 

2 I 

20 

2 a 

a I 

21 

aa 

2 1 

23 
2 I 

20 

21 

2 1 

20 

a I 

2 I 

21 



BASE-LINE FIGURES. (31) 

SW of Sqzlcclre8 of &fppat't%t E"14~0~8 of Siwlc? O b e e r v a t h ,  and of & f p p ~ t  
Error8 of Siagle Zeros. 

K A R A C H I  

sz 0 

(XX) 
PS 

n 

(XXI) 
n 

~9 

88 

)I 

( s x n )  
w 

(XXIII) 
W 

(XXIV) 

9) 

(XXV) 
n 

No. of 
Obmrrs- 
tiom. 
- 

ao 

20 . 
20 

a P 

24 

24 
1 I 

aa 

20 

ao 

2 0  

23 

21 

20 

a I 

a 0  

0 b . d  do&. 

(XXII) & R.M. 
B.M. & (XXI) 
(XXI) & (XXIII) 

(XX) & (XXII) 
(XXII) & (XXIV) 
(XXIV) & (XXV) 

(XXV) & (FXIII) 
(XXIII) & (XX) 
( x x ~ v )  e (XXI) 

(XXI) & (XX) 
(XX) & (XXI) 

(XXI) & (XXV) 
(XXV) & (XXI) 
(XXI) & (XXII) 
(XXIII) & (XXI) 

(XXI) & (XXIV) 

8~ of 7- d 
Errors o aingle 

Observations. 

2'18 

1.26 

2'50 

14-44 

25'85 
29-62 

5'92 

rqor 

3'02 

2'76 

4'04 

14-33 

7'94 

3'98 
I 0'83 

9-94 

zem' 

10 

10 

10 

10 

10 

10 

I 0  

10 

10 

10 

I 0  

I 0  

I 0  

10 

10 

10 

8m-0: yg;f "9 
Zeroe. 

4.12 

1'59 
1'96 

13-50 

15'64 

7-92 

10'94 

"'54 

7.5 1 

5'66 

4'63 

7-04 
8'00 

8.36 

6'5 I 

5'77 

RPYAZCE~. 



(52) BASE-LINE FIGURES. 

From the preceding data of the sums of the squares of the apparent errors, in the measurement of 
each of the angles of the base-line figures at Sironj, Dehra Doon, Chach and Karkhi, we may ascertain the 
e. m. 8.. (error of mean square) of obeervation of a single measure of an angle, and the e. m. 8. of graduation 
and obeervation of the mean of the measures on a single zero, for each group of angles measured with the 
same instrument. 

The observations may be divided into three groups, as follows :- 
I. The whole of the angles of the Sironj and the Dehra Doon figures; they were measured with 

Barrow's 36-inch theodolite, probably by Colonel Everest, though this is not quite certain; the azimuthal 
circle of the instrument was read by 5 microscopes, on 4 pairs of zeros #ace right and face kf?) giving circle 
readings at 9' apart. 

11. The angles of the Chach figure ; they were measured by Mr. George Logan with Col. Waugh'a 
24einch theodolite No. 1 ; the azimuthal circle was read by 5 microscopes, on 5 pairs of zeros, giving circle 
readings at 7' 12' apart. 

111. The angles of the KarBchi figure; they were measured by Captain Strange with Troughton 
and SimmsJ 36-inch theodolite ; the azimuthal circle was read by 5 microscopes on 5 pairs of zeros, giving 
circle readings at 7' 12' apart. . 

The whole of the stations were situated on hills with the exception of those at the extremities of the 
base-lines. 

Sum of squares of apparent errors of observations. 
me em 8, ?f 0 ~ 8 e m d h  of a amble meurn ] = d N o .  of ob~ervations-No of angle. x No of chroga of zero. 

!l'he e. m. 8. of r a d W h  and obsmaliora of b 
Sum of squares of apparent errors of zero. 

the mean o f t  e measure. on a single zero ] =d- No. of angles x (No. of changes of zero-1). 

l%e following rewlts have been derived from these formula?. 
C Number of 

h u p .  Observer. 

m 

e. m. a. of obeorvation of 
a eingle rneaaure. 

73264 
[,7-,]f=tl"Q79[ 

215.42 [ 378- lm 1 P1'l.W 

160.6% { 3W-180 If-f "920 

Barrow's 36-inoh. 
ncartain. 

Col. Waugh's 
%inch No. 1. 
Mr. Logan. 

k g h t o n  and 
Bimms' %-inch, 
cap. Btrsnge. 

* 

s. m. a. of gmclmtion and ob- 
eervetion of a single sero. 

298.88 f 

888-36 
]=t11h@89 

[ lE:y8 j t l"'22l 

l2@69 [ 180-16 "*916 

' 

E! 

9" 

10 18' 

lo 1iY 

3.18 

2-10 

2-11 

86 

18 

16 

917 

878 

31. 

288 

180 

150 



KARACHI L O N G I T U D I N A L  SERIES.  





KARACBI LONGITUDINAL SERIES 

INTRODUCTION 

I n  1848, on the completion of the Maluncha Meridional Series, the establishment 
employed thereon was transferred to the Kadchi Longitudinal Series, which was to be carried 
westward from Sironj, in latitude 24" N., to K k h i ,  in Sind, where it was designed to 
measure a baseline, the locality being admirably adapted for such an object, as it would 
serve two purposes at the same time, viz., a foundation for the triangulation of Sind on the 
one hand, and on the other a verification of the contemplated operations forming the con- 
necting link with the Great Arc, which is the main axis of all Indian geography. 

The objects of this triangulation were, lst, to connect the survey of the Province of 
Sind, 2nd, to verify the triangulation of the Bombay surveys, 3rd, to furnish a basis for the 
subordinate meridional triangulation over the country to the west of the Great Arc. 

This important undertaking was placed under the superintendence of Captain T. 
Renny, (afterwards, Renny Tailyour) of the Bengal Engineers, with instructions to make the 
series double throughout, by forming a succession of quadrilateral or polygonal figures, or a 
combination of both, by which means, not only is a superior degree of accuracy attained, but 
the work can be verified at  every stage during its progress. 

The geographical knowledge of the countries to be traversed by this series, being very 
limited, Captain Renny was directed by the Surveyor General, Lieutenant Colonel Waugh, 
to obtain, in addition to the priccipal triangulation, as much topographical knowledge as 
possible, as well by regular secondary operations, as by route surveys and by sketching the 
features of the country, and especially, that every important city, town, or cantonment, within 
a modemte distance of the principal triangulation, should be connected. 

Captain A. Strange, who had been appointed a 2nd Assistant in the Department, in 
8eaeon 1~3-49. December 1847, and was originally selected on account 

P ~ ~ S O ~ L .  of his qualifications as ah astronomical observer, and 
a p h  T ~bnnl. Benp l   oneem em, I &  fitant. a skilfui mechanic, was posted to the party, with a view 

,, A. Bhang@, Madras Cavalry, 2nd ,, 
Mr. C. h n e ,  3rd Principal sub-~s~istant. to his acquiring a practical knowledge of geodetical 
,, W. C. Rossenrode, Junior l e t  C h  Sub-dset. 

A. T. Haycock, 9rd  lass sub-dssistmt. operations. Captain Renny left Head Quarters on the 
B. W. Pierce, DO. 3rd October 1848, accompanied by Mr. Pierce, and 

arrived in the neighbourhood of Sironj on 22nd November, having been joined en-rwte at Agra, 



m- B. INTRODUCTION. 

by Captain Strange, and Messrs. Lane and IIaycock. Mr. Rossenrode had been previously 
detached in advance to explore the ground. 

The country where the operations commenced is thus described by Captain Renny :- 
" The country immediately west of the valley of Sironj, is very unfavorable for geodetic opera- 
" tions, being a high table-land, presenting a succession of flat ridges of nearly equal height, 
" covered with a mixture of jungle, and villages which are surrounded by topes of trees, so 

that the view was generally very contracted, and the selection of stations a matter of much 
" difficulty." 

After various trials however, Captain Renny succeeded in forming two polygons 
emanating from the stations K&mkher& and Shant&l, of the Great Arc, which points are most 
eligibly situated for the origin of so extensive a work, being immediately connected with the 
Sironj Base. Previous to commencing the observations, Captains Renny and Strange, examin- 
ed the state of the centre mai.lis of these stations, as the accuracy of all the subsequent 
operations depended on their identity. That at S h n M ,  which was fixed in an isolated 
masonry pillar, was found intact, but at Khmkher8, where the pillar had been constructed of 
only stone and mud, the upper mark-stone had been removed. On digging down, however, 
they found that the mark-stone at  the bottom of the pillar was quite safe. 

By the beginning of January 1849, the stations were ready for the observations to be 
commenced. The progress in the observations however, during that month was small, owing 
to defects in the Instrument, (Troughton and Simms' 36-inch Theodolite) which could only be 
detected from the discrepancies they occasioned in the observations, and which had to be 
remedied after a careful investigation of their causes. The necessary alterations were ably 
executed by Captain Strange, whose mechanical genius proved of great service. The time 
lost by these alterations, and in the consequent revision of work, caused great delay in 

'the observations of angles at  the two stations first visited, so that Captain Renny did not 
arrive at his third station, S&mnt&l, until nearly the middle of February. Subsequently, 
the observations mere continued till the second week in May, when the atmosphere became 
so decidedly unfavorable, that no further work could be obtained. Captain Strange and 
Mr. Lane, assisted in the principal observations. Mr. Rossenrode was employed in selecting 
stations, and constructing platforms, and Messrs. Haycock and Pierce acted as observatory 
recorders, and assisted in the current office duties. 

Lieutenant H. Rivers, Bombay Engineers, in charge of the Bombay Party, had been 
employed on the KhStnpisiira Meridional Series. At the 

PRRSOXNEL. end of 1848, however, his instrument having got com- 
Lirut. TI. Rivern, Bombny Engirleers, 1st Assistant. 
Mr. J. Fmser, Senior 1st C~~LSS  s u b - A B U ~ ~ U I I L  pletely out of order, the operations hnd to be-suspended. 
,, T. Sanger, Juliior 1& cltles Sub-desistant. 
,, T. DnCoata, Do. 

Lieutenant Rivers had been appointed to the 
Survey for special work in the Bombay Presidency, and 

had had no preliminary training in the ~e ia r t rne i t .  As there was little cioice in the mode 
of employing the Bombay Party, Lieutenant Colonel Waugh availed himself of the opportu- 
nity afforded by Captain Renny's services lying in the vicinity of Lieutenant Rivers', to 
direct the latter to employ the remaining part of the season 1848-49 in assisting on the 
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Kadchi Longitudinal Series. He was thus afforded an apportunity af acquiring a knowledge 
of the Great Theodolite, and of the forms and usages of the G. T. Survey Department, prevailing 
in Bengal. He joined the Karachi Longitudinal Series, with the Bombay party, on the 6th 
March, and contributed to the progress of these operations by hie own labors, and that of his 
establishment. 

The amount of work executed jointly by the two parties during the field season, was 
as follows ; observations were completed at 13 principal stations ; circumpolar star observrt- 
tions for Bzimuth were taken at 3 stations ; the approximate series was carried 220 miles, 
along the parallel of latitude of KaIXnplir, to which the southern flank of the series conforms ; 
a branch series of minor triangles, extending about 60 miles in length, was carried to fix the 
positions of Sehore, Narsinghar, Bhopal &c., as well as to furnish points for a topographical 
survey, then in progress in those districts, under the orders of the Resident of Sehore; the 
topographical details of the country embracing the f is t  two polygons were filled in, compris- 
ing an area of about 2,300 square miles. 

At the conclusion of the field season, Captain Renny with his party, marched 
to Neemuch, where they cantoned during the monsoon. Lieutenant Rivers, with the 
Bombay Party, recessed at Mhom. At the close of the rainy season, Captain Renny's 
services being required at Head Quarters, he received orders to make over charge of 
the Series to Captain Strange, and to proceed to Dehra. Mr. Haycock was transferred 
at the same time to assist Captain Renny. Captain Strange assumed charge on the 6th 
September 1849. 

On account of the unhealthy state of the country, in the neighbourhood of Neemuch, 
Beaaon 1849-50. after the breaking up of the rains, Captain Strange, by 

P E I U O ~ E L .  the advice of the political officers of the districts, de- 
a p t .  A. st-@. Madm C ~ V I I I ~ ~ ,  ~ n d  m n t .  layed his departure for the field till the beginning of 
Mr. C. Lane, 3rd Principal Sub-Assistant. 

W. C. Roasenrode, Jr. 1st c l a ~  sub-dest. November. Mr. Rossenrode having been previously des- 
a w. Pierce, 3rd class sub-Amistat. patched to select stations, and build the platforms in 

advance, the main party left Neemuch on 3rd November and proceeded to R&mpura station, 
to continue the principal observations. Notwithstanding some delay from the unfavorable 
state of the atmosphere in January, Captain Strange had completed observations at 18 princi- 
pal stations, and taken 4 sets of circumpolar star observations for Azimuth, by the beginnins 
of March 1850. The weather then became so unpropitious, that after waiting 6 days at one 
station without seeing any signals, Captain Strange resolved to discontinue field work for 
the season. Mr. Lane assisted Captain Strange in the observatory, and fixed the positions of 
the cantonments of Augur, and Neemuch. Mr. Rossenrode continued in the field till the 
10th April, by which time he had advanced the approximate series to about 30 miles west 
of Mount Aboo, over a direct distance of about 150 milcs, through a very difficult piece of 
country. 

The general cha,racte,r of the country through which the series had advanced, and 
which lies chiefly in the native states subject to Sironj, Gcwalior, and Holkar, is thus described 
by Captain Strange :- 



" The first polygon of the present season's operations, has its stations in several districts, 
" viz., Kilchiph, Klimrhj, Narsinghar, Kotah, Tonk &c. This part of the countq is even 
" bolder than that met with in the previous season ; most of the stations being fixed upon 
" high isolated hills, command in several instances a view of upwards of 40 miles. Of the 
" 3 quadrilaterals next in order, the northern stations are fixed upon one continuous plateau 
" of considerable height in many parts, and stretching away far to the north. The southern 
" stations stand upon isolated hills, which here constitute the prevailing feature. The tract 
" between the southern and northern stations is low, cultivated land, diversified with detached 
" conical hills. The station of Dhamnhr is within a few feet of the caves of that name, 
" which are objects of great celebrity, and offer much to interest both the antiquarian and 
" the artist. The series here enters the Neemuch district, (under British superintendence) 
" which closely borders the Udaiph dominions. To the west of Neemuch, the nature of the 

country is more formidable, and the series enters a wild, uncivilized land, whose deep and 
" rugged valleys and dense jungles, afford refuge to bands of plunderers of the Bhil and 
" Mina tribes. Villages are here thinly scattered, cultivation meagre, and provisions conse- 
" quently dear and scarce. These characteristics become aggravated as the series advances 
" over the Araballi range of mountains, to cross which, even by the high road, is a work 
" of difficulty. Nothing but systematic pioneering will enable the party to advance from 
" station to station, for the unfrequented mountain passes, contracted by rocks, and 
" overhung with dense jungle, afford in their usual condition, passage only for a single 
'' man." 

Lieut.-Colonel Waugh highly commended Captain Strange for his successful field 
season's operations, and recommended him for promotion to the grade of 1st Assistant, which 
was sanctioned from 1st May 1850. 

Captain Strange had been directed on the close of the field season, to recess with his 
party at Mount Aboo, that station being conveniently situated for the further prosecution of 
the triangulation, and more particularly, for its extension across the desert. He commenced 
his march thereto, on the 10th March, the route lying through the city of Udaipfir, where he 
waited upon his highness the Rana of Udaipbr, from whom he received every assurance of 
assistance whilst employed in his dominions. When at Udaiph, a representation was made 
to Captain Strange, by the minister of the Rana, offering objections to the construction of a 
platform, which had been built by Mr. Rossenrode for a principal station of the series, on rt 
high hill in the vicinity of Bharak, on the grounds of its interfering with the religious pre- 
judices of the inhabitants, who resort to a temple situated in that locality, reputed to be of 
great sanctity; it was stated that this platform had excited great displeasure in the divinities, 
to whom the temple was dedicated, evinced by the miraculous flow of milk and water there- 
from, and that nothing short of the total demolition of the obnoxious structure, could allay 
the wrath of the Deities, and the apprehensions of their worshippers. It appeared however, 
that the sanctity of the temple itself had not been violated, but that there had formerly 
existed some objects of reverence, the sublime nature of which could not be distinctly 
ascertained, which it was declared had been removed, to give place to the profane 
platform. 
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On investigation this proved fallacious, as Mr. Rossenrode had made strict inquiries of 
the inhabitants as to the propriety of building the station at Bhrirak, and they not only gave 
him full permission to do so, but also pressed him to accept the building materials free of al l  
charge. As the removal of the platform and the alteration of the station would have entailed 
great delay and additional expense, the political officer was appealed to, to exert his influence 
in the matter, especially as the question was one of more extensive bearing than this solitary 
case implied. On this subject Captain Strange wrote as follows :-" My operations are at 
" present traversing a tract of country, the religious prejudices of whose inhabitants are more 
" uncompromising than common, and almost every high point in this hiUy land is associated 
" in their minds with devotional customs and traditions. The Trigonometrical Survey has, 
"moreover, the misfortune frequently to stand suspected, even by educated natives, of a 
" malign influence ; our luminous signals and mysteriously unintelligible instruments, con- 
" ducing very much to the feelings of dread and aversion with which our supposed diabolical 
"rites are beheld. Such being the nature of one of the many difliculties epposed to my 
" progress, it seems that were the point at issue concerning B h W  station to be decided in 
"favour of this superstitious demand, the inevitable consequence would be, that similar 

objections would be raised to every station in this portion of the series." The political 
officer addressed a communication to the Rana of Udaiplir on the subject, with a satisfactory 
result, and the station was ultimately made use of. 

The approximate series had now reached the borders of the desert, and great appre- 
hensions were felt of the physical and social difficulties to be encountered in carrying the tri- 
angulation across this arid tract, and the expense they would occasion, no analogous operations 
having been ever attempted. In  September 1850, therefore, Mr. Rossenrode was despatched 
on an exploring expedition to ascertain the feasibility of carrying the series in a direct course 

. across the desert, and to report on the nature of the peculiarities of the country that seemed 
to offer obstacles or difficulties to the progress of the work, and the best means of overcoming, 
or avoiding them. 

Captain Strange, with Messrs. Lane and Burt, the latter having been posted to the 
8-n IEMI-S~. party in place of Mr. Pierce, who had resigned his 

PZ~ONNBL. appointment in the department, took the field on the 

a~tain Mr. C. h e ,  *. 3rd Principal Sub-histant. November and commenced operations at Glir6 Sik- 
,, W. C. haenrodel Junior 1st C h  Sub-- station, the highest hill above Mount Aboo. . 
,, C. H. Burt, 3rd Class Sub-Aesistant. 

JWIW McQill, DO. Captain Strange, assisted by Mr. Lane, carried 
on the principd observations till the beginning-of April, when he had completed the moun- 
tain work in the Araballi range, dehed by the stations of J ed j  and Shda,  and 8 more stations 
to the west, comprising in dl, observations at 24 principal stations. The party then returned 
to quarters at Mount Aboo, reaching that place on 13th April 1851. 

Most of the stations visited du r in~  this season, were situated in the Araballi range 
of mountains, to cross which considerable difficulties were met with. 

Captain Strange describes the Araballi mountains as an extensive tract, having a gene- 
ral north and south direction, composed of ridges and peaks, which though attaining no 



elevation greater perhaps than 6,500 feet above the sea, yet exhibit in their &bib  all  the 
boldest features of the most stupendous mountain scenery. The traveller at the end of hia 
day's journey attains perhaps an elevation little greater than that from whence he departed ; 
but he has in its course more than once ascended with great labour high acclivities, only to 
plunge again and again through dense forests, and across rugged beds of mountain torrents, 
into precipitous valleys of equal depth. In  many parts of this very peculiar tract, where 
but slight communication and no traffic exists, it may be said that there are no roads what- 
ever. Nothing meets the eye, but vast blocks of granite, towering aloft, and jungles almost 
impenetrable, obstruct every step. The habitations of men are seldom met with, and 
himself as here found, roams a lawless savage. 

In  a tract so wild and destitute of roads, the transport of the Great Theodolite was 
naturally a matter of great anxiety and responsibility. The expedients resorted to however, 
proved quite successful, and although some risk was incurred, the expense of cutting r o d  
was saved, and the mountain work completed before the want of water and the dust of ths 
desert put a stop to further operations. By these energetic measures nearly a whole season 
wlks saved, and the principal triangulation advanoed 60 miles west of Mount h. 

The cantonments of Deesa and ErinpGra, and the city of Sirohi, were fked % 
observations from the principal stations. The city of Udaiph was oonnected from one 
principal and one secondary station. Several 1st class secondary points were determined 
with the Great Theodolite, and many 2nd class secondary points and villages were also 
fixed. The Araballi range however was found to be unfavourable for seoondary operations, 
owing to the great difficulties and delays occasioned in setting up marks. Captain Strange 
reports :-" This delay was owing to several causes, such as the utter impassibility, in 
" many instances, of obtaining the name of a distant point, or of any village neaF it; the 

worthlessness of the guides, who constantly ran away leaving the signal men in the midst 
of a trackless mountain waste ; the great similarity of the peaks and ridges to each other 

" when near them ; to which may be added the absence of villages for many miles and the 
" want of intelligence and willingness to assist, that charaoterised the inhabitants generally. 
" In  many parts also it was quite unsafe to detach parties of two or three men : each party of 
" signal men had to be escorted by two sepoys, and to this protection they owed their safety." 
Owing also to the desertion of the theodolite bearers, and the diminution of the native 
establishment from the high pay it was necessary to give, to retain the men in such a wild 
and expensive country, Captain Strange's means for secondary work were restricted. 

Mr. Rosaenrode, by the end of October 1850, having explored the tract across the 
desert up to within 60 miles of Tatta, reported the practicability of carrying the series 
through it, and stated that considerable facilities existed for triangulation, whereby the 
anticipated expense would be greatly reduced and the work vastly accelerated. 

While the final operations were progressing in the rear under Captain Strange, Mr. 
Rossenrode was laying out the approximate triangulation over the desert, and during the 
season selected 44 triangles, extending, in quadrilaterals and polygons, 185 miles in advance, 
which was nearly half way across the desert tract. He also arranged for the building of 
41 towers and 32 platforms, in a country absolutely destitute of workmen, and of many of 
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tihe mmmtii materials for building. The f i t s  of his labour afford ample proof of his 
indefatigable exertions and skill, especially as he was necessarily left to act on his discretion as 
&mumsbces prompted, having been cut off from postal communication for several months. 

Mr. Burt was employed during the field season in the observatory, and occaaiody in 
mekcting and observing at secondary stations. Mr. James McGill, who was temporarily 
att-aehed to the Kidchi Longitudinal Series, joined on the 6th January. Shortly afterwmds 
however 5Le WM taken ill and was obliged to proceed to Erinpha for medical advice. 

Captain Strange broke ground again on 1st November 1851, with the same assistants 
a~ during the previous season, and proceeded to the desert to continue the W observations. 
This tract being destitute of food such as the men of the survey were accustomed to, and 

~ I X L Y O ~  1860-01. the grain used by the inhabitants being barely sufficient 
h r  their ow .  wants, it was indispensable that suitable and timely arrangements should be 
made for the supply of provisions. The nearest places from which they could be procured at 
moderate prices, were Deesa, on the one extremity, and the Sind towns on the other. 

The projected measures contemplated the establishment of three depbts for @n, at 
the principal stations of Vinkia, Lbnki, and Rojha ; the f is t  two to be supplied from Deesa, 
the last from Sind : each depbt to contain twenty days provisions. Estimating the whole 
party at 2200 men, and the rate of consumption at one seer per man per diem, the supply would 
mount  to 100 mamds, which at 5 maunds per camel, required a convoy of twenty camels; 
thie number beiq able to stock the depbts in three trips. Ten camels were further required 
&w water for the main party, five for the advanced party on the approximate series, and five 
for the secondary operations and detached signal men. The extraordinary aid required, 
amounted therefore to forty camels, which was found just sufficient for the purpose. 

It was clew that suocess depended chiefly on traversing the desert at the best seaaon, 
whioh being brief in dumtion, it was necessary that the rate of progress should be acceL 
lerated as much as possible, so as to endeavour to reach in that short time, the fertile plairrs 
of Sind, being a distance amounting to 3" of Longitude. 

The line of country traversed is thus described by Captain Strange :-"The trmt crossed 
by the series oomprises three distinct kinds of ground, vb., 1. The sandy, undulating coun- 
try between the Araballi range and the desert ; 2. The desert ; 3. The plains of Sind. 

"The chamoter of the soil on leaving Mount Aboo and proceeding westwards, alters imme- 
diately h m  hard rock, to sand nearly free from loam. The country is in many parts flat, 

"but more commonly presents gentle undulations. A few isolated hills are found west of 
as Aboo, some of which are of considerable altitude ; the station of S h d a  being 3,336 feet above 

the sea. The last hill is the station of Brrrghn, beyond which as far as the desert, them 
'#are a succession of gentle swells, clothed with rather thick, low, stunted jungle. This tract, 
"appertaining chiefly to the Jodhpiu and PAlhanpGr states, is thinly populated and but little 
ucultivated, the inhabitants relying for support chiefly on large herds of cattle. Water in this 
" region is genedy  brackish, and wells are the only source of supply. These are generally 
" deep, some being no less than 300 feet in depth. It is altogether a miserable country and 
@ only interesting from ita physical deficiencies. 



The desert, commonly known among the natives as the " Tharr ", and geographi- 
cally termed the c; Little Desert ", is oomposed throughout of sand hills, whose general form 

a is long straight ridges, which seldom unite, but stand at close and regular intervals, paral- 
lel to eaoh other. The ripple marks on the sea shore afford a fair illustration, in miniature, 
of the formation of the ground. Some of these sand hills are perhaps a mile long, and 
vary from 50 to 300 feet in height, their sides are deeply channelled by rain, and their ge- 

a neral appearanoe from a distance Mers  but little from that of ordinary low hills. They 
are evidently permanent. There is more jungle than might be expected in a desert, but it 

a is low and almost leafless. The whole tract in the cold season is clothed with grass, at- 
" taining in many parts, a height of two feet. At this period, it is much resorted to for 
"pasturage, by owners of large herds, who desert it again on the approach of the hot 
"weather. The permanent population is of course scanty, and their villrsges, scattered 
6c at intervals of from 8 to 12 miles, consist of a few conical huts scarcely a man's height, 
" rudely constructed of twigs and grass. A herd of cattle, a few camels and a well, consti- 

tute the wealth of a village ; no cultivation is attempted, except during the rains, when 
" an unuertain orop of Millet (Bajra) is obtained. A h e  race of men, inhabit this inhos- 
"pitable region : athletic in frame, independent, cheerful, intelligent and brave, they 

only require to abstain from their favourite pursuit of oattle lifting, to rank above almost 
"any other tribe in India. The villages in the desert, though invariably distinguished 
s c  by a name, oannot be considered, striotly speaking, fixed localities, as their permanence is 
s 6  dependent solely on that of the well : as long as that affords sufficient water, of tolerable 
a quality, the village remains standing. The wells of the desert are however liable te cease flow- 
s' ing or to become too brackish, even for the use of the inhabitants or their cattle. The spot 
" is then deserted, and the villagers migrate to some more favoured locality. The wells seldom 
c6 exceed 100 feet in depth. Water is also collected during the periodical rains, in small 
a tanks and ponds, by damming up the streams running down from the sand hills and the 

intervening gullies. 
a Travelling in the desert is exceedingly laborious to men carrying loads : no sooner 

" is one sand hill passed than another presents itself. The hill sides are very steep and every 
" frequented track is converted into deep loose sand, into which the feet sink to the ankles. 
" No wheel carriage is used, nor are loads ever carried voluntarily by the inhabitants, otherwise 

than on oamcls, the only fit conveyance on such a soil. Indeed the men of the desert 
"rarely walk, as every man possesses a camel. The air during the cold months is 
" very transparent, which circumstance greatly favoured the observations. The portion of 

the desert traversed by the operations belongs partly to Bhhj, and partly to Hydrabad in 
" Sind. 

The transition from the desert to the plains of Sind is surprisingly sudden. I n  the 
space of a hundred yards, the traveller leaves a sandy waste, and enters a perfectly flat 
country with a firm black, loamy soil, rich with luxuriant crops. Inhabitants, customs, 

gc  language, and vegetation are exchanged with the same startling abruptness. The soil is 
c6 devoid of grass, jungle is thick and plentiful, the country populous and cultivated, and 
ct intersected in every direction by irrigation canals, which are dry in the cold season. Such 



a country is very unfavourable to trigonornetrid operations. Ray tracing and clearing check 
" the progress of the approximate work; the neoessity of building towers causes further 
" delay and expense, and bad signal.lights embarram the observations." 

The desert was found perfectly free from mirage at the season it was visited; but the 
Runn of Cutch, on the southern flank of the series, was greatly affected by this atmospheric 
phenomenon, which prevented the ascertainment of the height of the Runn with respect to 
the sea level. The physical character of this tract is a matter of much interest. The Runn 
or salt marsh is supposed to be the dried up bed of acn inland sea, which has resulted from 
its elevation by an earthquake. In this case it may either be at ordinary high water level, 
or may form a basin below it. To determine this point, a secondary station was selected in the 
Itunn, and vertical angles taken to it from Akoria station, on the edge of the tract, but the 
secondary point could not be connected, and the vertical angles were so affected by mirage, 
as to be untrustworthy. 

Captain Strange describes the Runn to be in November superfhially dry, the Ail of 
a dark colour, totally without vegetation, and in many places so smooth, as to reflect the 
image of the sun like water. The soil however becomes dry to tho depth of an inch or two 
only, and this crust being removed, a soft quagmire strongly impregnated with salt is disco- 

' 

vered, from which abundance of vapour constantly arises. In  the rains, the Runn is entirely 
flooded by rain and sea water combined, which on evaporating, leaves the salt which is found 
so abundantly oovering the surface of the depressed portions. 

Captain Strange, assisted by Mr. Lane, continued the principal observations without 
any obstructions, till the end of January 1852, when the former officer was obliged to apply . 
for leave on urgent private affairs, and to make over charge of the party temporarily to 
Mr h e .  AB the camp would have to moss the desert again, in returning to quarters at 
Mount A h ,  it was necessary to close the work by such a date, as would enable the partyto 
accomplish the journey before the desert became impassable. Mr. Lane found sufficient 
time to complete the observations of one more hexagonal figure and started on 23rd February 
'with the main camp, en rovte to Mount Aboo, where they arrived about the middle of March. 
Captain Strange rejoined from leave and resumed charge on the 16th March. 

The progress made in the prinoipal triangulation in the season 1851-52, consisted of 
observations at 39 stations, forming 53 triangles, over a direct distance of about 180 miles, and 
9 complete sets of circumpolar star observations for Azimuth. The following towns situa- 
ted in the desert were also laid down, viz., Isladcot, Mitti, Chelar, and Umarkot. This 
amount of work was accomplished in the short space of 3 months and 10 days, an achievement 
which had not been surpassed. 

During the same season, Mr. Rossenmde was engaged in extending the approximate 
aeries, which he carried successfully up to Kar&chi, the terminus of the K h h i  Longitudinal 
Series. There he succeeded in selecting suitable ground for the proposed base of verifioation. 
In the short period of 4months, Mr. Rossenrode had laid out 7 polygonal and 2 quadrilateral 
Sgures formed by 4d) principal stations, many of which being in a flat country, were selected by 
the  tedious method of ray tracing. He also made arrangements for building 13 towers and 8 
platforms. M i .  Rossenrode was directed to quarter at K&hi at the close of the field season, ' 



in order to facilitate the construction of the numerous towers and platforms remaining to be ' 
built in that vicinity, and especially of those defining the extremities of the base-line. 

The secondary operations were intrusted to Mr. ,James McGill, by whom a chain of 
points waa selected on either flank of the series. These points are 66 in number, of which 
30 are 1st class secondary stations laid down with the Great Tl~eodolite : 37 masonry pillars 
were built to mark these points. Mr. McGill suffered more or less from ill health during 
the whole season, but continued his duties without intermission. At the end of the field 
season however, he became so seriously ill from the continued effects of the malady he was 
suffering from, that he was incapacitated from doing any work for some months. Mr. Burt 
was employed as usual in recording observations and in the current duties of the office. 

Lieutenant J. F. Tennant, of the Bengal Engineers, had been appointed to the De- 
partment as a 2nd Assistant in October 1851, and was shortly afterwards posted to the 
Karachi Longitudinal Series. He was unable however, to join the party in time to participate 
in the field operations of 1851-52, and was directed therefore to proceed to Nount Aboo, where 
he joined Captain Strange in March 1852. 

Captain Strange took the field again on 15th November. Even at  that late date 
considerable sickness was found to prevail in the villages, and a large proportion of the native 

8eaeon 1852-53. establishment became prostrated with fever which proved 
PEBBONNEL. fatal in four cases. Mr. Rossenrode, having completed - - 

apt.  A. Strange, Madras Cavalry, 1st Assistant. the preliminary operations of this series, was directed to 
Lieut. J. F. Tennant, Engineers, 2nd do. 

. MT. C. Lane, 3rd Principal s u b - ~ ~ i s t s n t .  lay out the approximate triangulation of the Indua 
,, C. H. Burt, 3rd Class do. Series, on which duty he was employed all the season. 

Mr. McGill was transferred to the R&wd Pindi survey under ~ieute-t Robinson, of the 
Bengd Engineers. 

The party reached their ground of operations on 8th December, when Captain Strange, 
assisted by Lieutenant Tennant, commenced the principal observations, which progressed 
smoothly until the station of Ch6tli was reached. Here a wearisome detention of 25 days 
took place from the unfavourable state of the atmosphere. At the next station, KanBd, the 
observing party was doomed to meet fresh misfortunes arising from the tower giving way. 
After many anxieties, the party at length reached its goal, Magar Pir hill station, where, on 
the evening of 22nd April 1853, the last angle necessary to complete the principal triangulation 
of the Karhhi Longitudinal Series was measured, and the work brought to a successful close. 

The season's operations crossed two kinds of country which Captain Strange describes 
a follows :-" The first portion from the desert to the Indus is a flat alluvial tract, populous 

and extensively cultivated, the wastie land being covered with thick Tamarisk and Mimosa 
jungles. The whole is intersected in every direction by a net work of irrigating canals 

6c which are supplied by the inundations of the Indus. On crossing the Indus, the series 
a enters a hilly tract of marine sedimentiiry formation. This is more strictly a desert than 

the country so called, through which the series pissed during the previous season. It 
has a scantier vegetation, fewer inhabitants, no fixed villages, less water though of a 

6c superior description, and is throughout stony and arid. This tract extends westwards beyond 
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" K a h h i .  It ceases abruptly to the south, the series conforming to its boundary nearly 
" and it stretches away to the north for a considerable distance. The hills included by the 
" series, vary from 1,500 feet downwards, but to the north and west they attain a much . 

" greater elevation : they have all with scarcely an exception, a precipitous face on the eastern 
" side, the western sloping in a grad@ incline. The whole of this extensive tract may be 
" considered one bed of fossils, whole hills being composed entirely of marine exuvioe. There 
" are in many parts extensive superficial beds of iron which are apparently very rich." 

The secondary operations this year were conducted by Mr. Lane, who was unfortu- 
nately taken ill the day after the camp left quarters, and was under m e d i d  treatment a t  

.Erinpirra for more than a month. He rejoined the party on 1st January and connected the 
following important places and towns with a 14-inch theodolite, viz., the cantonment of 
Hydrabad, the towns of Kotri and Jherak, and the sea port of Soumiani, a small town in 
Belfichistan, together with a few points on the coast to determine its general form. The 
towns of Tatta and Mahomed Khan's Tanda, and numerous points in the cantonment of 
Kanichi and its vicinity, including the Manora Light House, were also fixed from the principal 
triangulation. 

The series mas thus executed in five years. The extent of the arc of Longitude is 10" 37', 
equivalent to 672 miles in length, covering an area of 23,099 square miles ; and being con- 
tinuous with the Calcutta Longitudinal Series, it forms therewith the largest Longitudinal arc, 
ever measured on the surface of the globe, stretching over the whole breadth of the Peninsula 
of India, from Calcutta on the east, to Kadchi on the west. 

The remarkable energy and rapidity with which the series was carried on, under 
many and great difilculties, reflects the highest credit on Captain Strange and his assistants. 
Captain Strange in reporting the conclusion of the operations, brings prominently to notice 
the valuable aid he derived throughout from Mr. Rtossenrode, to whose exertion and skill 
in laying out the approximate series, the success of the undertaking was mainly owing. 

The Karhhi  base-line was measured in the season 1854-55, and on the completion of 
the calcuhtions thereof, it was found that the measured length of the base-line was greater 
than that of the trigonometrical length, expressed in terms of the Sironj base-lire, by 10.415 
inches : in other words, the ratio of the total error which had been generated in the course 
of the triangulation was = 23 p, p being the millionth part of the distance. This error is 
taken from the then existing records of the department, in which the triangulation was 
reduced according to a method of successive approximations introduced by Colonel Everest. 
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ALPHABETICAL LIST OF STATIONS. 

Adki 
Agar 
Akoria 
Alamkhib 
Alam-Shahar 
amSr~ha 
Aramlia 
Arnirila 
Atithol 
Bdagarra 
Bbskati . 
Bargfion 
Barra %dri 
Belka 
Bharak 
Bhilgion 
B vona ' 

XC. 
?.I. 

LXI. 
xcv. 

LXvIrI. 
LXXXVI. 

xxm. 
Lxxm. 

XLIX. 
Xxm. 

XIV. 
XLV. 

XXVII. 
XXXIX. 

XXXI. 
LXm. 
XLVI. 

BoWio 
(of brae-line flgaree) . ( X W .  

Bol . (XXIII). 
(of baae-line @.ma). 

Bonik XLI. 
Borikalor . 
Biida . 
Biigia . . 
W g a  . 
Chfitli 
Dadiiri . 
Dand 
Dang-ka-basti . 
Diwa . 
Diwal 
D h a i d r  
Dhiirindera . 
Dhingpha . 
Didiiwa . 
X b i  . 
Famiha 
Fnlrk . 

XXX. 
XXI. 

LXXYI. 
m x x .  

C. 
cm. 
M. 

xcn. 
X. 

LV. 
XIX. 

Lxxm. 
LVIII. 
LXII. 

LXXVII. 
LXXXVII. 

LXXVL 

Gangaska 
Ghatiina 
Gopdpiira . 
Guliisan 
Gmiiria . 
Ghi i  Sikkar . . 
Hakimbi 
Hatni 
Hilaia 
Honitiili 
Jib Mahamad . , . 
Jeriij 
Jhund 
Kakeja 
Kiimkherii @ 

(of beae-line m). 
K d d  
Krinnagar 
KAra 
Kriribhit a 

Kiirothol 
Kit-bhan . 
K haj Gri 
Khankharia . 
Khori 
Kiisalpiirti . . 
Kil 
Kosia . 
Kiini 
Lakarwas 
Losalli 
Liinki 
Magar Pir . 
Maio . 
Mairiib-ki-Shahar . 
Md Niver 
Manjikar 
Mkd 

LXV. 
CV. 

XXV. 
LIII. 
XVI. 

XLn. 
xm. 

VII. 
cn. 

LM. 
L x x l t m .  

XLIII. 
LXVI. 

XCVIII. 
(W* 

CI. 
XXXVrII. 

CVI. 
LXRL. 

CIV. 
XCVII. 

XVII. 
LI. 

XCI. 
xm. 

LXXIX. 
LII. 

CVIII. 
XXXII. 

I. 
LXSI. 

(XXII). 
(X=V)* 

LXXXV. 
XXXVI. 

LXXXTV. 
XL. 
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Marwar 
Miitti-k6-hihi 
Mendki 
N6ga Sha 
Niindna 
Nanka HGiro 
Nidamhi 
Nimthiir 
Piidria 
Pakka Kothi 
Panchiiwa 
Pangra 
Raj 6.m 
Rrimpiirii 
Kmpiir 
Rangiion 
Roj hra 
SBhiji 
Salot 
SamQo 
%nd 

ALPHOETICAL LIST OF STATIONS-(Continued.) 

XXXV. 
IX. 

XXVI. 
XCIX. 
vm. 

XXlI. 
XCIV. 
XVIII. 

. LXXXII. 
LXXII. 

xv. 
. LXXXVIII. 

LVI. 
XX. 
IT. 

XII. 
mxv. 

CVII. 
V. 

XLVII. 
. xxvm. 

Sandohar 
Sarla 
Sartal 
Siiwaji 
Sh6 Turel . 
Sitora . 
Sodichar 
SohAgi . 
Siinda . 
Siirantcil 
(of base-line *). 

Trim pi 
Tina 
Thalli 
Tiki 
TinsiB 
Ter 
TugGsar 
Virkia 
Waladhar 
Zelio 

L x m .  
LVII. 

XI. 
CIX. 

XCIII. 
XLVIII. 

LXXXIII. 
LY 111. 
XLIV. 
(W* 
LX. 

XXIX. 
L. 

xxxm. 
111. 

xxxrv. 
LXX. 

LXVII. 
LIV. 

XXXVII. 
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NUMEIlICAL LIST OF STATIONS. 

I 
11 
m 
rv 
V 
VI 
VII 
vm 
IX 
X 
XI  
XI1 
xm 
Xrv 
XV 
m 
YVII 
xvm 
XIX 
XX 
XXI 
XXII 
XXIII 
XYIV 
XXV 
XXVI 
XXVZI 
XXVIII 
XXIX 
XXX 
XXXT 
XXXII 
XXXTII 
XXBIV 

. ShrantEl. 
(of base-line figures). 

. KRmkheri. 
(of base-line figuren). 

Losalli. 
Agar. 

Tinsii. 
Ilimp fir. 

Salot. 
Dand. 

Hatni. 
Niindna. 

Mriti-kri-hGrE. 
Dtima. 
Sartal. 

Rangrion. 
Kiisalp hri. 

Binslcati. 
Panchiwa. 

Guriria. 
Khajhri. 

Nimthhr. 
Dhamnir. 
RiLmph-6. 

B iida. 
Nanka HGiro. 

Aramlia. 
BBlagarra. 
Gopilpiira. 

Mendki. 
Barra Sidri. 

SLnd. 
Trina. 

Borikalor. 
Bharak. 

Lakarwas. 
Tiki. 
TBr. 

XXXV 
XXXVI . ' . 
XXXVTI . 
XYXVIII . 
XXXIX 
XL 
XLI 
XLII 
XLIII 
XLIV 
XLV 
XLVI 
XLVII 
XLVIII 
XLIX 
L 
L I  
L I I  
LI I I  
LIV 
LV 
LVI 
LVlT 
LVIII 
LIX 
LY 
LXI 
LXII 
LXIII  
LXIV 
LXV 
LXVI 
LXVII 
LXVIII 
LXIX 
LXY 
LXXI 
LXXII ' 

Marwar. 
Mil Niver. 

Zelio. 
Kimagar . 

Belka. 
Mkd. 

Bonik. 
GQh Sikkar. 

JerEj. 
Siinda. 

Bargion. 
Birona. 

Samiiro. 
Sitora. 

Atithol. 
Tballi. 

Khankharia. 
Kosia. 

GulAsan. 
Waladhar. 

Diwal. 
Raj lira. 

Sarla. 
Dhingpura. 

Houitili. 
Timpi. 

Akoria. 
Diditwa. 
Sohigi. 

Bhilgion. 
Gangasdra. 

J hGnd. 
Virkia. 

Alam-Shahar. 
Kiribhit. 
Tugiisar. 

Liinki. 
Pakka Kothi. 
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NUMERICAL LIST OF STATIONS-(Cbnlinwd.) 

L x x m  . 
L x m  
LXXV 
mvI 
LXxVII . 
LXXVIII . 
LXXIX . 
LXXX 
LXXXI . 
LXXXII . 
Lxxxm . 
LXXXIV . 
LXXXV . 
LXXXVI 
LXXXVII . 
LXXXVIII . 
LXXXIX . 
XC 
XCI 
XCII 

, Dhkindera. 
Arni61a. 
Roj hra. 
Fulrk. 
Drtibi. 

Sandohar. 
Kil. 

Chinga. 
Biigia. 

Paidria. 
SodAchar. 
Manj Akar. 

Mairiib-kS-Shahar. 
Amtrsha. 
Farriha. 
Pangra. . J i n  Mahamad. 

Adiiri. 
Khori. 

, Dang-ka-basti. 

XCIII 
XCIV 
XCV 
XCVI 
XCVII 
XCVIII 
XCIX 
C 
CI 
CII 
CIII 
CIV 
cv 
CVI 
CVII 
CVIII 
CIX 
(XXIII) 

(XXV) 

Sh&-Turel. 
Nidamini. 

q Alamkhb. 
Hakimhi. 

Kit-biman. . Kakeja. 
Niga-Sha. 

Chiitli. 
Kanid. . Hilaia. 
DadJri. 

Kkothol. 
Ghatina. 

Krira. 
S&iji. 

. K hni. 
. .  . Siwaji. 

Bol. 
(of base-line Bguree) . . Bolilio. 
(of base-line figweo) . 
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DESCRIPTION OF STATIONS. 

(111.) Sliranthl Hill Station. For description, see base-line figuree. 

(IV.) Khmkherii Hill Station. For description, see base-line figuree. 

I. Losalli Station, lat. 24" 6', long. 77' 36', is situated in the Sironj district of the 
Tonk territory, 1 4  miles W. of Pagrani, and the same distance S.E. of Bar6 Losalli, on a 
gentle ~mdulation of the high table-land which rises immediately to the west of the Sironj valley. 
Some of the circumjacent villages are as follows :-Manakheri, N. 2.33 miles ; Alinagar, W. 
0-85 miles, and Bogra, S.E. 3.39 miles. 

The pillar ie solid, 144 feet high, and haa the usual mark9tonee at top and bottom, besides two interme- 
diate ones at 5 and 10 feet mpectively above the lower mark. 

11. Agar Hill Station, lat. 23" 57', long. 77" 27', is situated on a high ridge of a mass 
of hills in the Tonk territory and Sironj district, at about a mile E. of the hamlet of Agar, and 
2 miles S.S.W. of the village of Tenoli. The spot on which the station is fixed is also called 
by tbe natives Katareri pathar. 

The pillar is d i d ,  4 feet in d i e t e r ,  and 4 feet high, and has the usual mark9tones at top and bottom. 

111. Tinsii Hill Station, lat. 24' 6', long. 77" 21', is in the Tonk territory on the 
western border of the Sironj district, at f mile S. of the small village of Tinsih, and 5 miles 
W.S.W. of Isarwss. 

The pillar ie solid, and 4 feet in diameter. It is 6 feet high, and haa mark-stones at top and bottom. , 

IV. RiimpGr Hill Station, lat. 24" 18', long. 77' 28', is situated on the highest peak 
of a double-headed hill in the Isiigarh suba and Argon distriot of SinWs territory, at 1-38 
miles S.W. of the village of Rimpirr, and 4 miles S. of Adon. 

The pillar is solid, 4 feet 11 inches high, and has the uwal mark-stonea at top and bottom. 

V. Salot Hill Station, lat. 24" 15: long. 77' 17: is situated on a high peak in the 
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territory of the chieftain of Garhb, and immediately east of the valley of the Parbatti. The vil- 
lags of Grtddii lies about # of a mile to the E.S.E., and that of Salot about 3 miles to the 
west of the station. 

b 
The pillar ie solid, and 3 feet high. It has two mark-etonea, one at top, and the other on a level with 

the summit of the hill. 

VT. Dand Hill Station, lat. 24" 4, long. 77" 9', is situated in the Napanih par- 
p a  of the territory of the E j i  of Rijgarh, at about 2 miles N.E. of the village of Napanir, 
and 3 miles south of Tehli. 

The pillar, 4 feet high, is solid, and has two wk-stones, one at top and the other at hottom. 

VIT. Hatni Hill Station, lat. 24" 30', long. 77" 16', is in the DanAda division of the 
Ragogarh state, and on a high peak of the range of liills extending northwards from Ragogarh. 
The cantonment of Gooni is distant N.N.W. about 12 miles. 

Tho pillar, 6 feet high, is solid, and hna three mark-atones, one at top, another at bottom, and a third 
st mid-hcight. 

VIIT. Niindna Hill Station, lat. 24" 22', long. 77" l', is situated on one of the iso- 
lated hills forming the western boundary of the valley of the Parbatti river, in the Kumrbj 
district of the Gwalior territory. The village of Piperib, which lies near the foot of the hill, ie 
.about a mile S.S.W. of the station. 

Tho pillar, 4 feet high, is solid, and has two markatones, ono at top, and the other on a love1 with the 
summit of the hill. 

1X. Mriti-&-hi% Hill Station, lat. 24" 14', long. 76" 39', is situated on a high hill 
in rr wild and hilly tract appertaining to the B j b  of Kilcheph. The circumjacent villages aro 
Dhand, at about It miles E. ; RosOdi6, 1 mile N.W., and MawLkherb l+.iniles N. 

The pillar, 4 feet high, ie solid, and has tho d mark-stones at top and bottom. 

X. Dtiwa Hill Station, lat. 23" 49', long. 76" 39', is on the highest point of an iso- 
lated hill so named in the Kujnehr district of the Narsinghar state, and close to the northen1 
boundary of that state. The village of ChLorapt lies about a mile to the S.E., and that of 
Bakher is distant about 2 miles to the W.N.W. 

The pillar is solid, and 3 feet high. It has the mual markatones at top and bottom. 

XI. Sartal Hill Station, lat. 24" W, long. 76" W ,  is situated upon a high range of 
hills in the territory of the UjB of Piitan. The town of Sartal is distant 1-55 miles, its azimuth 
being 37" 25'. 

The pillar, 4 feet high, ie solid, and has the usnal markhnes st top and bottom. 

XII. Rangtion Hill Station, lat. 23" 55', long. 76" 26', is on the highest point of an 
isolated hill, the northern half of which belongs to the JirBph district of Holkar's territory, 
.and the southern half to the Chaperii pargana of the Narsinghar state. The village of Rangion 
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is distant about a mile to the S.E. ; Berkheri about 1 4  miles S. ; Gnskheri about If milee N.W., 
and Jharmh about 1+ miles N.W.W. 

The pillar is solid, a d  4 feet high. It has two mark-atones, one at the top, and the other on a 'level with 
the summit of the hill 

XIII. KGsalpiirA Hill Station, lat. 24" 18', long. 76" 22', is situated near the nor- 
thern boundary of the Jhallawar state, in the H h t i  district of the province of Ajmere. The 
village of Kkalpiirti is distant about t mile W. 

The pillar ia 8 feet high, and hss four markdonee, one at top, another at bottom, and two othora at dis: 
k a c a  of 3 and 6 feet respectively frum the latter. 

XIV. BBnskati Hill Station, lat. 24' 35', long. 76' 18', is situated upon the crest of 
a bold ridge of hills, in the territories of the Rtija of PBtan. The small village of BBnskati 
lies at the foot of the hills, to the E., and the city of PBtan is distant about 8 miles in the 
opposite direction. 

The pillar is solid, and is 4-42 feet high. It has two mark-atones, one at bottom, and the other at top. 

XV. Panchhwa Hill Station, lat. 24' 8', long. 75' 59', is in the territories of the Nawab 
of Tonk. I t  derives its name from the group of five isolated hills, on the most extensive one 
of which it is situated. The following villages lie around the station :-HarBotii Kotri, N.; 
Saran@-Kheh, N.E. by N.; Paraw& a large village, N.E.; DhablL, S.; RamaiB, W. by S.; 
and NBoli N.W. 

The pillar is solid, and 3 feet high. It has two mark-stones, one plaaed at top, the other at the bottom. 

XVI. GurBria Hill Station, lat. 24' 26', long. 76' 7', is fixed upon the eastern half 
of a small low isolated hill, and is in the territories of Holkar. The western portion of the 
hill is in the PBtm state. The circumjacent places are as follows :-The village of GuAria, 
distant about a mile to the southward, the large town of Sunail, about five miles in the same 
direction, and the city of Pitan, 13.704 miles to the N.E. 

The pillar is 4) feet high, and is solid It has a markgtoue at the top, and mother at ,bottom. 

XVII. Khajiri Hill Station, lat. 24" 14', long. 75" 46', is fixed on a small isolated flat- 
topped hill in Holkar's territories. The circumjacent villages are as follows :-Nerkhera', N.W. 
by W. 2 miles ; Sameli, N. 2) miles ; Koth, a large village, E. 1 mile ; Khajhi, S.S.W. 1 mile. 

The pillsr is solid, and 3 feet in height. It has a mark-atone at top, and another at bottom. 

XVIII. Nimthdr Hill Station, lat. 24" 32', long. 75" 50', is situated in Holkar's territo- 
ries, and N.E. of the large town of Bhanplir, on the high range of hills that runs continuously 
&om that town to R6mphB. The village of Nimthrir lies about a mile to the eastward, at the 
foot of the hills. 

The pillar, 8 feet 10) inchee in height, ia wli4 and has three mark-etoneq one at top, another at bottom, 
sad the third 4 feet above the latter. 
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XIX. Dhamnhr Hill Station, lat. 24' 12', long. 75' 32, is situated in Holkar's terri- 
tories. on an irregular group of hills, celebrated for the curious 6 6  Dhamniir Caves," or excavated 
temples. The station is within a few feet, and north of the principal temple. 

From want of time the pillar could not be built of masonry. It coneista of three large stones placed in 
a tnangdar form, height 0.76 feet. 

XX. Rhmp6rii Hill Station, lat. 24" 29', long. 75" 29', is situated in Holkar's territories, 
about a mile north of the large town of RiimpJrii, and on a high range of hills. 

The pillar, 6 feet 9 inches in height, ia solid, and carries three mark-stones, one at  top, another at  bottom, 
and the third three feet above the latter. 

XXI. BJda Station, lat. 24" 14, long. 75" l l ' ,  is situated in Holkar's territories. The 
following villages lie around the station, viz. : Bhda, 1 mile N.E. ; Ger-rawud, due E. 2 miles ; 
Talltiopipli, E. by S. one-fifth of a mile ; Biijptir, S.W. 0.8 mile. 

Four mark-stonea are placed in the mlid pillar, which is 5.2 feet high, vix. : a t  level of foundation, 1.23 
and 2.75 above it, and on top of pillar. 

XXII. Nanka Hdko Hill Station, lat. 24" 32', long. 75" 17'. is situated in Holkar's ter- 
ritories, on the southern edge of the same extensive flat-topped range as Riimptirii H. S. and 
Nimthrir H. S. The circumjacent villages are as follows :-Mota Soar6 to the N. about 2 miles ; 
Nankw Hdko, N.E. by N. about 14 miles ; Mokri, W. by N. about 3 miles ; Kherawudda, S. 
about 14 miles. 

The pillar ia solid, and 74 feet high. It haa a mark-stone at  bottom, and another at top. 

XXIII. Aramlia Station, lat. 24" 25', long. 75" 2', is in the Jawud Neemuch district. 
*The following villages lie near the station, viz. : Deori, N. 2 miles ; Bijurwas, N.W. by N. 14 
mile8 ; Kana-Kheri, N.W. l a  miles ; Rattrio, W. 2 miles ; Palsora, or Paror;, a large village, 
S.E. by S. 4 miles ; Aramlia, E. 1 mile. 

The pillar ia solid, and 5.42 feet high. It carries a mark-stone at the bottom, another 2 feet higher, and : 

r thii at the surf-. 

XXIV. Bilagarra Hill Station, lat. 24" lo', long. 75" O', is situated on a high range of 
table-land, in zilla Jawud Neemuch. The village of Bilagarra is at the foot of the hill, and 
distant about three miles. 

The pillar ia solid, and 3 feet in height. It has a mark-stone at  top, and a mark on the rock in situ. 

' XXV. GopLlpdra Hill Station, lat. 24" 18', long. 74" 49', is situated in the Jawud Nee- 
much district, on a range of wild hills, inhabited chiefly by Bhils. The village of GopLlp6ra 
is'about 1 4  miles E., and that of Ohota Khed  about 3 miles N.E. of the station. 

The pillar ia solid, and 5.17 feet high. It carries a m a r k h n e  at  the bottom, another 2 feet higher, and 
a third at  the top. 

XXVI. Xfendki Hill Siation, lat. 24" 38', long. 74" 56', is situated in the dominions of 
tlle Rhl 5 of Uda i~  Lir, on the southern edge of the same extensive flat range as Nimthiu H.S., 
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Riirnptin~ H. S. and Kanka H~iLro H. S. The t o m  of Jawud Neemuch lies in the plain below 
the station towards the S.11'. at a distance of 3 miles. 

Thc pillar is solid, and 3.5 feet in height. I t  has a mark-stone at  bottom, and another at  top. 

XXT'II. Barra Sidri Hill Station, lat. 24' 23', long. 74' 32', is situated in the territo- 
ries of the G n L  of Udaiplir, on a high and extensive group of hills lying to the east of t.he 
Araballa range. The ascent to the station commences at the town of Barra SQdri, distant ill a 
direct line about 2 miles. 

The pillar is solid, and 2 feet high. It has a mark-stone at  top, and another at bottom. 

XSVIII. S n d  Hill Station, lat. 24' 43', long. 74' 35', is on a irregular cluster of high 
hills in the Nimdhera district, appertaining to the Nawab of Tonk. The village from which 
the station derives its name is distant 18 iniles to the N.E. 

Tho pillar is solid, and 3 feet high. I t  has three mark-stones-one at  top, another at  bottom, and a third 
2 feet above thc latter. 

XXIX. Tina Hill Station, 1at. 24' 43', long. 74' 14', is situated on the highest point 
of a well-known isolated hill, at the foot of which to the south lies the large village of Tina. 
I t  is in the p a r p a  of TLna, in the Udaiptir territories. 

The pillar is solid, and 2.5 foct high. I t  carries thrce mark-stonek-one at top, another at level of founda- 
tion, and a third 2 feet above the latter. 

XXX. Rorikalor Hill Station, lat. 24' 21', long. 74" 15', is situated in the Vallicha 
pargana of the Vdaipiir territories, in a wild and thinly populated tract of hilly country, form- 
ing the eastern outskirts of the Arabnlla range. The largc town of Kanao'r is distant about 8 
miles to the north, and the large village of Vallicha about 2 miles east by south. The mell- 
known Dehbar lake lies about 15 miles west by south. 

The pillar is solid, and 4.0 feet high. I t  carries three mark-stones, one at  level of foundation, the next 
3 feet above, and the last at  i t .  surface. 

XXXI. Bharak Hill Station, lat. 25" 8', long. 74" 19', is on the highest of a group of 
pointed hills rising from the e~t~ensive plain that lies to the east of the Araballa range. A 
temple dedicated to the goddess Bharka adjoins it on the south side. The station is in the 
Sanda pargnna of the Udaiphr territories. The small village 6f Bharak lies at the foot of thu 
llill, and the large town of Poatla is distant about 4 miles to the S.W. 

Tho pillar is solid, and 2.9 feet high. It has a mark-stonc at bottom, another 2 fect highcr, and a third 
at top. 

XXXII. Lakarmas Hill Station, Iat. 24' 32', long. 73' 52', is situated on the range of 
high hills forming the eastern defence of the city of Udaiph. The large village of Lakarwaa 
is distant about half a mile from the foot of the hill to the westward. 

Tho pillar ia solid, and 2.8 feet high. It beare three mark-stonen, one at  bottom, another at  top, and the 
third 1 foot below the latter. 
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XXXIII. Tiki Hill Station, lat. 24' 56', long. 73' 53', is fixed upon the highest of an 
irregular cluster of low hills, in pargana Natl~dwh-a, territory UdaipGr. The large town of 
Nathdwha, celebrated for its sanctity, is east of the station. 

The pillar is solid, and 3 feet high. It haa three mark+tones inserted in it, one at top, another at bottom, 
and the third 2 feet above the lattar. 

XYXIV. Ter Hill Station, lat. 24' 47', long. 73' 39', stands upon the highest point of 
one of the ridges which rise from the plateau of the Araballas, in the Chalpaki pargana of the 
Uda.ipiir territories. The large town of Gognnda is distant 5.680 miles to the S.S.W., and the 
village of Biiballii lies to the N.W. at 1.623 miles. 

The pillar is solid, and 3 feet high. It haa three mark-stone6 inserted in it, one at bottom, another 2 feet 
higher, and a third at top. 

XXSV. Marwar Hill Station, lat. 24" 26', long. 73" 35', is situated upon a high ridge 
of the Araballa range, in the midst of a wild tract called the Bhflwihi, from its being inhabited 
exclusively by Bhils. The village of Jharol is distant about 3 miles to the west. 

The pillar is solid, and 2.6 feet high. It haa one mark-stone at surface, another 1 foot below, and a third 
at level of foundation. 

XXXVI. Miil Niver Hill Station, lat. 24" 59', long. 73" 39', is situated in the Nallii 
pargma of the Udaipiir territories, on one of the clusters of hills rising from the plateau of 
the Araballas. I t  derives its name from Niver, the hill on which it stands, and Ma, a small 
,village lying to the S.E. The large village of Samicha is dietant about 4 miles to the N., and 
that of Atriunba is about 2 miles off in the same direction. 

The pillar ie golid, and 3 feet high. Mark*tones were placed, one at top, another at bottom, and a third 
2 feet above the latter. 

XXXVII. Zelio Hill Station, lat. 24" 34', long. 73" 22', is situated on the summit of one 
of the highest peaks of the Araballa range, in the midst of Bhilw6r&, in pargana Mirph of the 
Udaiph doininions. The small town of Obgad lies about 2 miles S., and that of Jirah about 
6 miles S.W. A small rude temple, built of loose stones, adjoins the S.E. corner of the platform. 

The pillar is solid, and 3 feet high. It haa one mark-stone at top, another at bottom, and a third 2 feet 
above the latter. 

XYXVIII. Kiinnagar Hill Station, lat. 24" 58, long. 73" 21', is fixed on a peak standing 
on the western flank of the Araballa range of mountains in the Jodhphr territory. The canton- 
ment of Ernipoora is distant about 19 miles to the S.E., Bijaph is N.W. at about 7 miles. 

The pillar is d i d ,  and 3 feet high. It has a mark-stone at bottom, another 2 feet higher, and a third 
at top. 

XXXIX. Belka Hill Station, lat. 24" 47', long. 73" 12', is situated on a high hill of the 
Araballa range in pargana Rohai of the Sarohi state, and is distant 24 miles from Mount Aboo. 

The pillar is eolid, and 6.6 feet high. A markdone was placed at bottom, another 2 feet higher, and a 
third at top. 
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XL. Miird Hill Station, lat. 24" 24', long. 73" O', is in the P o s ~ h a  district of the Idar 
state, on a group of high hills forming a portion of the eouthern face of the Araballa range. 
The ascent to the station from the town of Possina is long and tedious. 

The pillar is solid, and 3.75 feet high. A mark+tone was plaoed at top, a m n d  at bottom, and a third 
2 feet above the latter. 

XLI. Bonik Hill Station, lat. 25" 4', long. 72" 54', is situated in the Sarohi territory, 
on the most prominent peak of a group of h i h  which lie about 25 milea north of Mount Aboo. 
These hills are unconnected with the Araballa range. 

The pillar is did, and 3 feet high. It haa one mark-stone at imr fh ,  another 1 foat below, and a third 
at level of fouidation. 

YLII. GhG Sikkar Hill Station, lat. 24" 39', long. 72" 49', is situated on the high& 
pinnacle of Mount Aboo, in the territories of the R6o of Sarohi, in Rajpootana. The small 
rock temple of the GhG Sikkar, a resort of pilgrims from all parts of India, adjoins the station 
platform towards the S.W. 

The pillar is solid, and 3.5 feet high. It has a mark-stone at eurface, and another engraved on the root 
in  aitu. 

XLIII. Jentj' Hill Station, 1st. 24" 25', long. 72" 32', is situated on the summit of a 
high and extensive hill lying between Mount Aboo and Deesa. The hill is named after a deity 
said to reside at its foot. I t  stands upon the boundary between the Sarohi and Palhanph etatee, 
and ia thus a fertile sonrce of dissension among them. 

No pillar could be built. The 8tation mark is defined by a circle and dot engraved on a large rock forming 
the summit of the hill. 

XLIV. S b d a  Hill Station, lat. 24' 47', long. 72' 28', is situated in the JalIor district 
of the Jodhph dominions, upon the northern portion of an isolated group of high hills, about 
24 miles west by north of Mount Aboo. The sscent to the station commences at the small vil- 
lage of Usmat, lying on the ewtern side of the hill. 

The pillar is solid, and 3.2 feet high. It haa one mark-atone at top, another at level of foundation, and 
a third 2 feet above. 

XLV. Bargtion Hill Station, lat. 24" 40', long. 72" 17', is situated in the Jodhplir terri- 
tory, on the highest point of a conspicuous isolated hill, about 2 miles S.W. of the town of 
Bargbn. 

No pillar could be built. The station mark is dehed by a circle and dot engraved on the naked rock. 

XLVI. Birona Station, lat. 24" 27', long. 72" 16', is situated in the dominions of tbe 
Nawab of Palhanpiir, on the summit of a gentle swell of ground, about 1 mile from the village 
of Birona. 

The pillar ie 9 feet high. It haa four mark-stones, one at bottom, the othm 5, 8, and 9 k t  respectively 
above it. 
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XLVII. Samkro Hill Station, lit. 24' 49: long. 72' 16', is situated in the Jodllph do- 
minions, on the highest point of the easternmost of two irregular ranges of low hills. Tllc 
large village of Malwiri lies about 4 miles towards the east, and that of Mmi is distant about. 
3 miles to the west. 

The pillar is solid, md 2 feet high. It has two mark-stones, one at top, the othcr at tho bottom. 

XLYIII. Sitora Station, lat. 24' 31', long. 72' 9', is situated in the territories of the 
Nawab of Palhanplir, on a high bank of sand, after which it is called. m e  circun~jacent vil- 
lages are as followu :-Ramphi, about I+ milee N. ; Voril, about il miles W. by N. ; Wadir, 
about 1 mile S., and the town of Dhanala, about 5 mileu to tlie west. 

The pillar is 6 feet high, having threo mark-stones, one at top, nnother at bottom, and a third 5 above the 
latter. 

XLIX. Atithol Station, lat. 24" 42', long. 72" 6', is situated in the territory of the 
Nawal, of Palhanpiir, on a high bank or ridge of sand, about 1+ miles N.E. of tlie large village 
of Yeta. 

The pillar ia solid, and 3.3 fect high. A mark-stone was imbedded at surfhco, another at bottom, and a 
third 2 feet above the latter. 

L. 'l'halli Station, lat. 24" 53', long. 72" 4': is situated on a swell of sand, in the Sachor 
p:lrgana of the Jodhpiir dominions. The village of Gondao lies 6 miles off to the south, and 
that of Kurra 8 miles to the east. 

The pillar is solid, and S feet high. I t  has two mark-stonos, one at  top, another at  bottom. 

LI. Khankharia Station, lat. 24" 37', long. 71" 56', is situated on a low swell of sand of 
the same name. The large village of Ninawa lies about 34 miles to the N.E., and Baja village 
is distant about 2t miles. 

The pillar ie 8 feet high. It  -carries five mark-atones, one at  its baae, and the others 2, 6, 7 and 8 feet 
respectively above it. 

LII. Kosia Station, lat. 24" 47', long. 71" 56', is situated in the Sachor pargana of the 
eJodhpiir territories, on a low swell of sand. The village of Pairi is distant about 3 miles to tllo 
S., and the town Sachor lies about 9 miles off. 

The pillar is 6 feet high. It has four mark-atonee, one at  top, another at  bottom, and tho other two at 2 
;jnd 5 feet respectively a h r e  the latter. 

LIIT. Gu16san Tower Station, lat. 24" 41f, long. 71" 46', is situated in the Jodhph  ter- 
ritory. The village of Gul6san is distant about 1 mile to the west, and the  tow^^ of Sachor 
:tbout 5 miles to the N.E. 

The platform is 14.7 feet high. Fire mnrk-stonea wcrc imbedded in thc usual maaony pillar as  follow^ : 
4 )11c a t  love1 of foundation, three othora at 2, 8 and 14 feet successively above thii~ level, and the fifth at  the surface 
of pillar. 

LIV. Waladhar Station, lat. 24" 32', long. 71" 46', is situated in the Palhanpk terri- 
tory on a knoll about 2 miles west by south of the village of 1Vclladha.r. The adjacent villagee 



DESCRIPTIOX OF ST~~TIOXS. 13-13. 

are as follows:-Kahilgion about 4 miles to the north, and Sohana about the same distance to 
the north-east. 

The pill~r is solid, and 12 feet high. I t  has four mark-stones, one at the bottom, the others at 5, 10, and 
12 feet respectively above it. 

LV. DQwal Station, lat. 24" 51', long. 71" 45', is situated in the Sachor pargana of the 
Jodhpfir territories on a swell of sand, after which it is named. DLwal village lies N.N.E. at 
0 6  miles ; Palri S. at 20 miles ; and Amli S.S.W. at 2.4 miles. 

The pillar is 6 feet high, and beam four mark*tones, one at  bottom, the others at 2, 5, and 6 feet respec- 
tively above it. 

LVI. Rajhra Tower Station, lat. 24" 35', long. 71" 35', is situated in the territories of 
the Nawab of Palhanpfir, on the site of the ancient village of Rajha. The village of Sarao 
lies about 6 miles to the south. 

The pillar is solid, and 25 feet high. I t  has eight mark-stuneg one at  the level of foundation, the others 
at 5, 10, 14, 15, 20, 24, and 25 feet respectively above it. 

LVII. Sarla Station, l a t  24" 47', long. 71" 37', is situated in the Jodhpib territory on a 
slightly elevated knoll, about 2 miles S.E. of JBmi. . 

The pillar is solid, and 2.17 feet high. A mark-stone was placed at  top, and another at bottom. 

LVIII. Dhinglira Station, lat. 24" 44', long. 71" 28', is situated on a smell of sand in 
the Sachor pargana of the Jodhph  territories. The village of Dhingpha lies about 2 miles to 
the west. 

The pillar is 14-25 feet high. It has aeven mark-stones buried aa follows:-One on a level with the bob 
tom of the foundation, the others 3, 5, 10, 12, 13, and 14.25 feet respectively above it. 

LIX. Honitiili Station, lat. 24" 35', long. 71" 26', is situated in the territories of the 
Nawab of Palhanph, on a low smell of sand, after which it is named. The village of Bannotri 
is about 2 miles to the south, and the eastern border of the desert is distant some 10 miles to 
the west. 

The pillar is 1-25 feet high. I t  has two mark-stones, one at surface, the other below. 

LX. Timpi Hill Station, lat. 24" 5 3 ,  long. 71" 30', is situated on a low sandhill which 
stands on the eastern border of the Tharr, or Littledesert, and is in the Sachor pargana of the 
JodhpGr territories. The village of Tampi lies to the S.E., distant about two miles. 

The pillar is solid, and 6 feet high. It haa a mark-stone at  the level of the foundation, and others at  2, 
5, and 6 feet respectively above it. 

LXI. Akoria Station, l a t  24" 41', long. 71" 19', is situated in the Jodhpiir dominions 
upon a little mound, on the northern horder of the Bunn of Cutch. I t  takes its name after a 
village that formerly stood near its site. The large village of Khijriati is about 6 miles distant. 

The pillar ia 8 feet high. It has a mark-atone at  the level of the foundation, and others at 1, 3, 7, and 8 
feet reapectively above it. 
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LXII. Didiiwa Hill Station, lat. 24" 51', long. 71" 21', is on a sandhill in the Tharr, or 
Littledesert, and distant from the hamlet of Didawa Q of a mile. It is in the Jodhph terri- 
tories. 

The pillar is solid, and 2 feet high. A mark-stone w s s  placed at  the bottom of the foundation, two others 
at  1 and 2 feet respectively above it. 

LXIII. Soh@ Hill Station, lat. 24" 48', long. 71' lo', is situated in the Jodhph terri- 
tories, on a sandhill in the Tharr, or Little-desert. The well-known town of Bakesar is distalit 
about 3+ miles, and the village of Sohagi is some a of a mile from the station. 

The pillar is solid I t  contains four mark-&nee, one a t  bottom, another at  top, and two others at  1 and 
2 feet above the fomer. 

LXIV. Bhilg5on Hill Station, lat. 24" 42', long. 71" 7', is situated on a sandhill in that 
portion of the Tharr, or Little-desert, appertaining to Bh6j. The village of Sammari, bearing 
16" east of the ray to Jhund Station, is about 2 miles distant. 

The pillar is solid, and 4 feet high. It carries four mark-atonee, one at top, another at  bottom, and the 
othere 2 and 3 feet respectively above the latter. 

LXV. Gangaaka Hill Station, lat. 24" 59', long. 71" 14', is fixed on a sandhill in that 
portior cx the Tharr, or Littledesert, which appertains to Bhiij. The village of Glangashra is 
distant 2 or 3 miles towards the N.E., and Faglia village is about 2+ miles away. 

The pillar is solid. It haa a mark-stone at the level of its foundation, another at its upper 8urface, and a 
thii 2 feet above the former. 

LSVI. Jhund Hill Station, lat. 24" 48', long. 71" l', is fixed on a sandhill in that part 
of the Tharr, or Little-desert, which appertains to Bh6j. The village of Jhund is distant about 
2 miles. 

The pillar ie solid, and 3 feet high. It haa three mark-stones, one at  top, another at  the bottom, and the 
third 2 feet above the latter. 

LXVII. Viriiria Hill Station, la t  24" 57', long. 71" 5', stands on a sandhill in that por- 
tion of the Tharr, or Littledesert, which appertains to Bh6j. The large village of Jharp;i is 
distant about 3 miles. 

The pillar is solid, and 3 feet high. Three mark-stones are imbedded in it, one at  the surface, another at 
the bottom, and the third 2 feet above the latter. 

LXVIII. Alam-shahar Hill Station, l a t  24" 52', long. 70" 53', is eituated on a sandhill in 
that portion of the Tharr, or Little-desert, which appertains to Bh6j. The azimuths and dis- 
tances of circumjacent villages are as follows :-lonia, 312" 56' ; miles, 2-5. Herar, 93" 46' ; 
miles, 6. Aoramar, 178" 26' ; miles, 4. K h o ,  291" 16' ; miles, 8. 

The pillar ia solid, and 3 feet high. It has one wkgtone at top, another at bottom, and a third 2 feet 
above the latter. 
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LXIX. Gribllit Hill Station, lat. 25" O', long. 70" 51', is situated on a sandhill in that 
portion of the Tharr, or Little-desert, appertaining to Bhiij. The village of Basarnia is distant 
about 2-5 miles to the east. 

The pillar is mlid, and 3 feet high. Three mark-Btonea are placed in it, one at bottom, another at top, 
Pnd a third at 1 foot below the latter. 

LXX. TugGsar Hill Station, lat. 24" 50', long. 70" 39', stands on a sandhill in that por- 
tion of the Tharr, or Littledesert, which appertains to Bhiij. The azimuths and distances of 
circumjacent villages are as  follow^ :-Dhobar, 59" 34' ; miles, 1.5. . Thagasind, 175" 34' ; miles, 6. 
Kirar, 251" 24' ; miles, 7.5. Matteria, 302" 44'; miles, 2. Tughar, 29" 44' ; miles, 0.5. 

TLe pillar is solid, and 3 feet high. A mark-atone was plaoed at top, another at  level of foundation, and 
the third 2 feet above the latter. 

LXXI. Llinki Hill Station, lat. 24" 58', long. 70" 42', is situated on a sandhi11 in that 
portion of the Tharr, or Littledesert, appertaining to Bhiij. The village of Dadia is S.E. at 
about 2 miles, and that of Janji-G-kia N.W. at about 1.7 miles. 

The pillar is solid, and 3 feet high. It beam three mark-stones, one at top, another at  bottom, and a 
third 2 feet above the latter. 

LXXII. Pakka Kothi Eill Station, lat. 24"-W, long. 70" 27', is on a sandbank in that 
portion of the Tharr, or Little-ieaert, which appertains to Bhiij. The village of Bakria is dis- 
tant about 4 miles to the S.E. 

The pillar is solid, and 3 feet high. Three mark-Btonea were placed in it, one at bottom, another at  top, 
and a third 1 foot below the latter. 

LXXIII. Dhiirindera Hill Station, lat. 25" O', long. 70" 27', is situated on a sandhill in 
that portion of the Tharr, or Littledesert, appertaining to Bhiij. Dhhindera village is distant 
about 4 miles, at an azimuth of 290". 

The pillar is solid, and 9 feet high. Six markgtonea were imbedded in it as follows :--One at level of . . 
foundation, and the othera 2, 4, 6, 8, and 9 feet reapedively above it. 

LXXIV. Amiila Hill Station, lat. 24" a', long. 70" 13', is situated on a sandhill in that 
portion of the Tharr, or Littledesert, which appertains to Bhfij. The azimuths and distances 
of circumjacent villages are as follows :-Arniaa, 209" ; miles, 1.5. Sonalba, 277" ; miles, 5. 
Akkii RAthar, 81" ; miles, 5. Badiar, 165" ; miles, 7. 

The pillar ia aolid, and 6 feet high. It has four mark-stones, one at  surfaoe, another at  bottom, and the 
others at  2 and 5 feet above the latter. 

LXXV. Rojhra Hill Station, lat. 24" 57', long. 70" 17', is situated on a sandhill in that 
part of the a a r r ,  or Littledesert, appertaining to BhGj. The village of Parfha is distant 
about 34 miles to the N.N.W. 

The pillar k solid, and 3 feet high. It oontaina three mark9toneg one at top, another a t  bottom, and a 
third 1 foot below the former. 
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LXXVI. Fulriir Hill Station, lat. 24" 53', long. 70" 6', is situated on a sandhill in that 
portion of the Tharr, or Littledesert, which appertains to Bhfij. The village of Fulrir is 
distant about 1 mile, at an azimuth of 150". 

The pillar iis solid, and 3 feet high. It has three mark-stones, one at level of foundation, another 2 feet 
higher, and a tliird at  upper surface. 

LXXVLI. DrAbi Hill Station, lat. 24" 44', long. 70" 6', is situated on a sandhill in that 
portion of the Tharr, or Little-desert, which appertains to Bh$ The following are the azi- 
muths and distances of the circumjacent villages :-Islhkot (a town), 285" ; miles, 5. Kamra, 
175" ; miles, 2.3. Dipiar, 35", miles 2.5. 

The pillar iis solid, and 3 feet high. It carries three mark-atones, one at  top, another at  bottom, and a 
third 1 foot below the fomer. 

LXXVIII. Sandohar Hill Station, lat. 25" 3', long. 70" l', is situated on a sandhill in 
that portion of the Tharr, or Little-desert, appertaining to Bhiij. 'I'he following are the azi- 
muths and distances of circumjacent villages :-Sandohar, 280" ; miles, 0.5 ; and Arnarii, 155", 
miles 1. 

The pillar is solid, and 3 feet high. I t  hae three mark-atones, one at level of foundation, another 2 feet 
higher, and a third at upper surfaoe. 

LXXIX. Kil Hill Station, lat. 24" 47', long. 69" 5V, is situated on a sandhill ao named 
in that portion of the Tharr, or Little-desert, appertaining to Bhfij. The town of Mitt5 is dis- 
tant about 29 miles S. 

The pillar is solid, and 3 feet high. It has three mark-stones, one at  top, another at bottom, and a third 
a t  2 feet above the latter. 

LXXX. Chhga Hill Station, lat. 24" 59', long. 69" 54', is situated on a sandhill bear- 
ing that name in that portion of the Tharr, or Little-desert, appertaining to Bhlij. The town of 
Chelar lies to the east at about 34 miles. 

The pillar is solid, and 3 feet high. Mark-stones were imbedded at top and bottom, and at  2 feet above 
the latter. 

LXXXI. B G a  Hill Station, lat. 24" 56', long. 69" 37', is fixed on a sandhi11 so named 
i n  that portion of the Tharr, or Littledesert, appertain'mg to Bhiij. The village of Haida is 
distant about 14 miles W. 

The pillar is solid, and 3 feet high. It carria three mark-stones, one a t  top, another at  bottom, and a 
thud 2 feet above the latter. 

LXXXII. P f i a  Hill Station, lat. 24" 44', long. 69" 33, is situated on a sandhi11 in 
that part of the Than; or Littledesert, which appertains to Bhfij. The following are circumja- 
cent villages with their azimuths and distances :-Ladia, 160"; miles, 1.0. Nabisar, 242"; miles, 
3.0. Hal&, 357" ; miles, 2. 

The pillar is solid, and 3 feet high, and hae three mark-stones, one st top, another at bottom, and a third 
2 feet above the latter. 
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LXXXIII. Sodslchar Hill Station, lat. 25" 6', long. 69" 45', is aituated on a sandhill, 
from which it derives its name, in that portion of the Tharr, or Little-desert, appertaining to Bh~ij. 

The pillar ia solid, and 3 feet high. I t  haa three mark-stones, one at the top, another at  the bottom, and 
the third 2 feet above the latter. 

LXXXIV. hianjikar Tower Station, lat. 25" 7', long. 69" 30', is situated in the Hydra- 
had Collectorate of Scinde. The azimuths and distances of circumjacent villages are as follgws : 
Manjtikar, 192" ; miles, 0.7. Shahokathar, 264" ; miles, 4. Kakhbiro, 299" ; miles, 3. 

The pillar is 20 feet high, and has six mark-atonea placed as follows :-One at level of foundation, the 
others 6, 12, 18, 19, and 20 feet above it. 

LXXXV. Mairiib-ka-Shahar Tower Station, lat. 24" 50', long. 69" 23', is eituated in the 
Hydrabad Collectorate of Scinde. The village of MairiLb-kii-Shahar L distant about 2 miles. 

The pillar is 20 feet high. Six mark-atone8 were imbedded as follows :--One at level of foundation, the 
rest at 6, 12, 18, 19, and 20 feet above it. 

LXXXVI. Amirsha Tower Station, lat. 25" O', long. 69' 23', is situated in the Hydra- 
bad Collectorate of Scinde. The village of Amirsha is only 70 yards away. 

The pillar is 24 feet high, and carries six mark-stones, one at level of foundation, the others a t  6, 12, 18, 
23, and 24 feet above it. 

LXXXVII. Farriiha Tower Station, ]at. 24" 56', long. 69" 14', is situated in the Hydra- 
bad Collectorate of Scinde. The village of Farriha is distant 0-3 miles, azimuth 120", and that 
of Sawun 0-8 miles, azimuth 340". 

The pillar ia 15 feet in height. Mark-stones were placed aa follows :--One at levcl of foundation, and the 
others at  6, 12, 14, and 15 feet respectively above it. 

LXXXVIII. Pangra Tower Station, Iat. 24" 46', long. 69" 14', is situated in the Hydra- 
bad Collectorate of Scinde. The azimuths and distances of circllmjacent villages are as follows : 
Pangra, 342" ; miles, 0-4. Khanghar, 69" ; miles, 2. M&amad Ali Sand, 153" 22' ; miles, 2. 
Nnrpower, 217" 52' ; miles, 2.5. 

Tbe pillar is 20 feet high. Mark-stones were placed in it ae followe : -One a t  level of foundation, other 
five at 6, 12, 18, 19, and 20 feet respectively above it. 

LXXXIX. Jh Mahamad Tower Station, lat. 25" 4', long. 69" 13, is situated in the 
centre of the village of that name in the Hydrabad Collectorate of Scinde. 

The pillar is 10 feet high, and has four mark-stones, one at  level of foundation, and the others at  6, 9, and 
10 feet above it. 

XC. Adiiri Tower Station, lat. 24" W, long. 69" 6', is situated in the Hydrabad Collec- 
torate of Scinde. The nearest of several small villages bearing that name is distant about 1.5 
miles N.N.E. 

The pillar L 20 bt high, end d u  six markstoneq ane rrt level of foundation, the &ern 6, 12, 18, 19, 
d 80 feet above it. .l edf 
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XCI. Khori Tower Station, lat. 25" l', long. 69" 6', is situated in the Hydrabad Collec- 
torate of Scinde at about 1 mile from the largest of the three villages after which it is named. 
The village of Kariana is distant 24 miles, at an azimuth of 35W, and that of Raen 1.3 miles 
nearly due N. 

The pillar ia 15 feet high, and has five mark-etonea imbedded in it, one at  level of foundation, the othere 
a t  6, 12, 14, and 15 feet respectively above it. 

XCII. Dang-ka-basti Tower Station, lat. 24" 55', long. 68" 56', is built in the centre of 
the village of that name, in the Hydrabad Collectorate of Scinde. Seidpiir village is distant 
about mile N.W. 

The pillar ia 24 feet high, and has eix mark-stonee inserted as followe :--One at level of foundation, the 
othera at  6, 12, 18, 23, and 24 feet above it. 

XCIII. Shi Turel Tower Station, lat. 24" 46', long. 68" 56', is situated in the centre of 
the village of that name, and in the Hydrabad Collectorate of Scinde. 

The pillar ia 12 feet high, and oarriee four markstones, one at  level of foundation, the others at 6, 11, and 
12 feet respectively above it. 

XCIV. Nidamhi Tower Station, lat. 25" 4', long. 68" 54', is situated in the Hydrabad 
Collectorate of Scinde, on the ruins of an ancient town, distant about 0 4  miles from the village 

.r 

of Nidadni. G o b  Ali Tan&{ (a town) is distant 2 miles N.N.E. 
The piUar ia 15 feet high, and has five mark-etonea, one at level of foundation, the othera a t  6, 12, 14, 

and I 5  feet above it. 

XCV. Alam Khbn Tower Station, lat. 24" 50', long. 68" 46', is situated in the Hydrabad 
Collectorate of Scinde. Alam Khbn Sigari village is distant about 0.15 miles. 

The piUar 32 feet high, and carriea eight mark-atonea 8a follows :--One at level of foundation, the othera 
1, 8, 14, 20, 26, 31, and 32 feet respeutively above it. 

XCVI. HakimBni Tower Station, let. 24" 59', long. 68" 45', is situated in tbe Hydradad 
Collectorate of Scinde. The adjacent villages areBilasand, distant about 0.6 miles, and Aliph, 
at about 1.5 miles. 

The pillar ia 38 feet high. Mark-etonea were imbedded as follows : -One at level of foundation, 8 others 
a t  2, 8, 14, 20, 26, 32, 37, and 38 feet mpeotively above it. 

SCVII. Ut-b6man Tower Station, lat. 24" 53', long. 68" 37', stands on a high mound, 
the site of the ancient city of that name, in the Hydrabad Colledorate of Scinde. An old mus- 
jid stands .at about 40 feet from the tower to the S. 

The pillar ie 18 feet high, and wn& air markstone one at  level of foundation, the 0th- a t  2, 8, 14, 
17, and 18 feet reepeotively above it. 

XCVIII. Kakeja Tower Station, lat. 24" 43', long. 68" 37', ia built 0.3 of a mile to the 
S.W. of the village so called, in the Hydrabad Colledorate of Scinde. 

The pillar ia 20 feet high. It aarries air &.stonsr, inserted M follom;--OPe at level of foundation, 
the others at 2, 8, 14, 19, and 20 feet above it. 
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XCIX. Ngga-Sha Tower Station, lat. 25" l', long. 68" 37', is situated 0.4 miles fi-om 
the village of the same name in the Hydrabad Collectorate of Scinde. 

The pillar ia 37 feet high, and carriee nine mark-atones, one at level of foundation, the othere at 2, 8, 14, 
80, 26, 32, 36, and 37 feet above it. 

C. Chiitli Tower Station, lat. 24" 46', long. 68" 26', is situated about 1i miles N.W. of 
the village of Khorwa, in the Hydrabad Collectorate of Scinde. 

The pillar ia 44 feet high. I t  carriee ten mark*tonee, imbedded ae follom :--One at bottom, and the 
0th- at 6, 12, 18, 24, 30, 36, 40, 43, and 44 feet above it. 

CI. K& Tower Station, lat. 24" 56', long. 68" 25', is built close to and W. of the vil- 
lage of the same name in the Hydrabad Collectorate of Scinde. The following are circumjacent 
villages with their azimuths and distances:-Lairani, 295" ; miles, 2.5. D a u ,  125" ; miles, 1. 
Dandi, 170" ; miles, 4.5. 

The pillar is 42 feet high. Mark-atones were buried aa follom :--One at level of foundrrtion, and the 
othm at 2, 8, 14, 20, 26, 32, 38, 41, and 42 feet respeotively above it. 

CII. Hilaia Hill Station, lat. 24" 52', long. 68" 5'. is about 1 mile from the west bank of 
the Indus, and within 200 yards of the main road running fiom Jherak to Taka. The village 
after which the station is named is about 4 miles. 

The pillar is 3 feet high. It haa three mark-atones, one at top, another at bottom, and a third 2 feet 
above the lattar. 

CIII. Dadhi Hill Station, lat. 25" O', long. 68" 13', is situated about 300 yards from 
the west bank of the Indus, and 2 miles south-west of the large village of Sihda. I t  derives 
its name from a hunting preserve distant about 4 mile to the south. 

The pillar ia 3.feet high. It carriee three mark-atone~, one at top, another at bottom, and a third 2 feet 
above the latter. 

CIV. Erothol Hill Station, lat. 24" 54', long. 67" 56', is situated in the Kartichi Col- 
lectorate of Scinde, on the highest part of a hill of the same name. 

The pillar is 3 feet high. I t  has three mark-atones, one at top, another at bottom, and a third one foot 
below the former. 

CV. Ghatha Hill Station, lat. 25" 4', long. 68" 1'. is situated on the highest point of a 
long low isolated range about 1+ miles in length, and is distant 0-8 of 'a mile from the village 
after which it is called. 

The pillar ia 3 feet high. I t  carries three mark-atones, one at top, another at bottom, and the third 2 feet 
above the latter. 

CVI. K k a  Hill Station, lat. 25" 2', long. 67" 42', is situated on the southern of two 
points on the high hill so called 

The pillar is 3 feet high. It &ea three mark-ston* one at top, another at bottom, and the third 2 feet 
above the latter. 

CVII. % j i  Hill Station, lat. 24" 51', long. 67" 38', is situated on a small mound on 
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the northern edge of a long flat range of hills, after which it is named. The well-known temple 
of Kanpit id  is about a mile and a-half to the north. 

The p i .  is 3 feet high. It has three mark-stones imbedded, one at top, another at bottom, and a third 
at 2 feet above the latter. 

CVIII. K h i  Hill Station, lat. 25" ll', long. 67" 48', is situated on the highest part of 
the hill so called. 

The pillar ia 3 feet high. It has three mark-8tonm p l d  as usual, at top, bottom, and 2 feet above latter. 

CIX. SQwaji Hill Station, lat. 25" 14', long. 67" 33, is situated on the highest point of 
a high rocky hill of that name. No villages can be seen from the station. 

The pillar ia 3 feet high. It has three mark-stunee, one at top, another at bottom, and the third at 1 foot 
below the former. 

(XXV). Boliilio Hill Station (for dkser'jtion, see base-line jigurea). 

(XXIII). Bol Ha Station (for di%m'jt&on, see base-line &ure8). 

(I). North End Base Tower Station (for descn'jtion, see base-line jgurea). 

(XXIV). Maio Hill Station (for &cn$tdon, see base-line #gures). 

(XX). South End Base Tower station (for description, see base-line jigures). 

(XXII). Magar Pir Hill Station (for desm'jtion, see base-line jgures). 
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NOTE.-Coneequent on modern alterations of district and other boundaries, the sites occupied by the stationa 
are now included in civil divisions of territory which differ frequently from the dietrict, pargma or village, recorded 
in the preceding descriptione of stetions : a suitably modified statelllent of the sub-divisions in question is accordingly 
given in the follo~ing table and is derived chiefly from the annual reporta, up to  1873, made by the Civil Officials to 
whose care the stations have been committed. 

It has become customary in modern times to erect a square protecting pillar at  Principal Stations over the 
circular pillar on which the large theodolite stood and which carries the true mark-stone ; the squsre pillar bears a 
sufficiently accurate mark for Topographical and I h e n u e  Survey purposes, so that it is generally unnecessary to refer 
t o  the true mark-stone which thus remains concealed and protected. The stations which are protected in the manner 
described are indicated by $ 

V I I  : 
V I I I  

No. 

Sfirantsl 

Khamkhern 
L d i  

Agar 

Tinsia 
... 

.. . 

Dand 

... 

. . . 

Local name 

99 

Scindia 

Dietrict 

Scindia 

9 ,  

G ~ ~ @ P U  

l m h i  
Barra L o d i  

Tenoli 

Tinsia 
R h p u r  

b l o t  

NBp4ndra 

. . . 

. . . 

Pargana kc. 

Visited by Lt. C. Stra- ] han, B.E., of the Topgra- 

i phical Survey in 1870, and 
reported by hiln to be in 
good order. 
Platform repaired by Lt. 

C. Strahan, X.E., in 1870. 

1 
Lt. C. Strahan, R.E., on 

visiting these stations in 
1870 found the isolated 
pillam and mark-stones had 
been removed, but the plst- 

I 
forms were in fair order. 
He repaired the latter and 
inserted mark-stones in 
their centres which are 
probably within 1 foot of 

J the true positions. 
Lt.C. Strahan,R.E.,in 1870 

found this station almost 
completely obliterated. A 
small portion of the plat- 
form remained from which 
the position of the mark was 
estimated and a mark-stone 
placed there, probably within 
1 or 2 feet of the true spot. 

Tisited by Mr. H. Bolst 
of the Topographical Survey 
in 1871 and reported by him 
to be in good order. 

Mr. H. Bolst on visiting 
this etatioi~ in 1871 found 
the mark-stones had been re- 
moved. He rebuilt the plat- 
form and inserted a mark- 
stope in it. 

Found in good order by 
Lt.C. Strahan, R.E., in 1870. 

Pound in good order by 
Mr. H. Bolst in 1872. 

Village Remark 
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No. 

XIV 

xv 
XVI 

XVII 

XVIII 

XIX 

District 

Narsinhgarh or 
Rsjgarh state 

Tonk 

Holkar state 

Pargana Sat- 
khera Tdluka 
-gi 

Bhsrnpura 

Remark 

K d p u r a  

Bdnskati 

Mr. H. Bolst in 1872 found 
the mark9tones removed. % 

He repaired the atation and 
left a mark-atone aa nearly 
in poaition as he oould esti- 
mate. 

Viaited by Capt. J. R. Wil- 
mer of the Topographical 

I Survey in 1872. He found 
no isolated pillar, but only a 
platform with a hole in the 

1 oentre from which the mark- 
Btone had been removed. He 
built a pillar and placed a 
mark-stone in it correspond- 
ing to the hole above men- 
tioned. 

Mr. H. Bok in 1872 found 
the rnarkgtonea had been 
removed. He repawed the 
station and left a mark aa 
nearly in position as he could 
estimate. 

Capt. J. R. Wilmer of the 
Topographid Survey visit- 
ed this station in 1873 and 
found the upper mark-etone 
had been removed. The sta- 
tion wae otherwise in good - 
order. 
&. H. Bolst in 1872 found 

this station partially destroy- 
ed and repaired it. 

Found in good order by 
Mr. H. Bolet in 1872. 

Found in good order by 
Lt. E. Leaoh,R.E., in 1873. 

Lt.E. Leaoh, B.E., on visit- 
ing this station in 1873 found 
the upper mark&ne re- 
moved and the platform 
dismantled. 

Found in good order by 
Lt. E. Leach, R.E., in 1873. 

Lt. E. h h , R . E . ,  on visit- 
ing this station in 1873 found 
the upper mark-stone had 
been removed. 

The precise position of this 
station was not recognised by 
Lt. E. Leach,H.E.,who visited 
the hill in 1873, another sta- 
ions imilar to aprincipal atat- 
tion having been built in the 
neighbourhood. 
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No. 

X X  

X X I  
X X I I  
XXIII  3 

XXIV $ 
X X V  
XXVI 
XXVII 
XXVIII  
XXIX 
X X X  
X X X I  
XXXII  
X X X l I I  
XXXIV 
xxxv 
XXXVI 
XXXVII 
XXXVIII  
XXXIX 
X L  
XLI $ 

XLII 
XLIII 

XLIV $ 

XLV 
XLVI 
XLVII 
XLVlII  
XLIX 
L 
L I  
LII 
LIII  
LIV 
L v  
LVI  
LVII  
LVIII  
L I X  

. L X  
L X I  
L X I I  
5 x 1 1 1  
LXIV 

LXV 
LXVI  

Local name 

,.. 

TIing&&h Stn. 
... 
... . - 
... 
... 
... 
..a 

... 

... ... 

... 

.. , 

... 

... 

... 

... ... 
Mad ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... ... ... 

... 

... ... 

... 

... 

... 

... 
~ a d r a i ~  Stn. 

... 
J h d  

District 

Holkar stab 

91 

9 )  

Qwalior Territory 

Scindia 
99  

Udaipur 
9 ,  

1 )  

I# 

# 8 

~2 

99 

st 

SP 

9 ,  

9 ,  

~ o l i b ~ u r  
Sirohi 
Mahl k h t a  
Sirohi 

p;bsnpur 

Jodhpur 

?9 

Pdlanpu r 
Jodhpur 
Pglanpur 

~ o d h ~ u r  
Pdlanpur 
Jodhpur 

p A p u r  
Jodhpur 
Pdlanpur 
Jodhpur 

9) 

PBlanpur 
Jodhpur 

19 

n - 
& 
Jodhpur 
Thar 

Pargana &c. 

Wmpura 

N d n g a r h  
Bhhpura 
Nimach (Nee- 

much) 
... 
... 
... 
... 
... 

va~ch; '  
Sanda 

~dthd;& 
Chalpaki 

... 
N a b  
Mkpm 
Godwib 

... 
Edw 
Kkuoli 

~ante&ra 

~alor '  

~'ik 
Jalor 
Dhanem 

Gchor 
Dhanera 
Sachor 

Th'ar$d 
Sachor 
TharBd 
Sachor 

WBO 

Bachor 
Baoatra 
Sachor 

~ Z u k a  Nagar 
Thsnah IIalla 

Sachor 
Tdluka Nagar 

Thanah Halla 

Village 

Rdmpura 

Bdda 
Hinglhgarh 
Bramlia 

Qopblpum 
Bdagsmr 

Mendki 
... 

Sdnd 
TBm 

B h m k  
' 

Lakarwae 
... 
... 
... 

M41 

=G ... 
Posina 
BBn 

On the t& of  aso or 
hi 

Usmf~t 

Bm* 
Birona 
SamBro 
Woda 
Yeta 
Thalli 
Ninowa 
Kosia 
Gul4san 
Waladhar 
Ddwal 
RBjkot 
Sarla 
Dhingpura 
B816tri 
T h p i  
A koria 
Didiwa 
Soh& 
Dadrai 

Jhund of Gurgajes 

Remark 

Found in good order by 
Lt. E. Leach, B.E., in 1873. 

Protected by Mr. W. C. 
Price of the 0. T. Survey 
in 1873. 

Protected by Mr.W. C. Price 
of the Q. T. Survey in 1873. 

Tower in bad repair. 

Tower in bad repair. 

Tower in bad repair. 
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I 
No. 

LXVII  
LXVII I  

LXIX 

L X B  

LXXI  
LXXII  
L X X I I I  
LXXlV 
LXXV 
LXXVI 
LXXVII  
LXXVIII  
LXXIX 
LXXX 

LXXXI 
LXXXII  

L'XXXIII 
LXXXIV 
LXXXV 
LXXXVI 
LXXXVII 
L X X X P I I I  
L X S S I X  
XC 
XCI 
XCII 

XCII I  
XCIV 
YCV 

XCVI 
XCVII 

XCVIII 
XCIX 

C 
CI  
C I I  

C I I I  
CIV 
CY 
CVI 
CVII 

Local name 

... 
Dari between Tar 

Lunia an3 'I'ar 
Pabina Hill 

K4ribhit 

Tug(lssr 

Liinki 
Pnkka Kothi 
Dharindro 
Erniim 
Hohro 
Fulrh b:th 
a a D 
SdGhar 
Kil 
Ch4nga 

B6gia 
Phdria 

Sodhchnr 
Nanjiknr 

P M ~ ~ I , ~ '  
Bhawra 
JBn Mulimnlad 
A d6ri 
Chanemr lialloi 
Vassi 

Shdh Turel 
Ali Bux NLdrnBni 
Dauki 

Dtibgari 
Kathbambhan 

Kakeja 
Nangu Shhh 

Ch6tri 
Kanirddni 
Hilhyinjo Thul 

DadGrijo Thul 
Urothul 
Qhalanjo Thul 

... 

... 

District 

Jodhpur 
Tliar 

9 , 

I )  

9, 

I, 

9 9  

- 9  

99 

9, 

,, 
9 9 

11 

99 

1 )  

P Y  

9 ,  

~ z d r a b a d  (Sind) 
99 

JI 

I 

: ,  
1, 

,P 

19 

9 9  

,, 
¶ I  

,, 
9, 

99 

31 

99 

~ i h c h i  

Y Y  

19 

T P  

I :: 

Pargnna &c. 

Sachor 
Tdluka Nsgrv 
Thanah Xittria 

TBluka Nqpr 
ThBnah Sati 
Dhera 

Tdluka Kagar 
ThBnah Hlu 

T4lukaChachera 
,, Mitti 
,, Chuhera 

3 ,  ,, 
Y S  ,, 
:: ~ i t i i  
,, Chachera 
,, Mitti 
,, Chaohera 

,, Umarkot 
,, Dipla 

,, Umarkot 
$1 IJ 

. . . 
~ h a i i ;  
Pungrio 
QCjo 
Somro Kalloi 
S m h t  Lagari 
Kurrsm Kh&n 

JamBli 
Khiido 
HBji Saurin 
Tappa Jamo 

Jakhrio 
9 )  ,, 

Tappa Tinda 
Ghuldm Haidar 

A@ 
Tappa Tinda 
G h u l h  Haidar 

Khorwa 
Bulri 
Divioion Jerak 

Tdluka Ttltta 
19 ,, 
9, ,, 
8,  ,, ... 

. . . 

Fillage 

Vidria 
Lunia, ShBhu Sdnd 

h b b h i  

Tugbar 

Tar DBdio 
Jlida-ka Tar 
Dhsrindra 
ErniBra 
Roh&o 
Fulnib~h 
Din41jo Rot 
Aklo 
Jagario 
Chelar 

... 
PBdria 

... 
~air4b-kk-shahr 
ArnirshAh 
PhBrAho 
PhSri 
Qarbar 
A d G  
Kruia~o 
Sayidpur 

Durm4no 
Thari 
Dauki 

DBbgari 
Kathbsmbhan 

Kakeja 
Dodeni 

Lakhi 
Kmidhi 
Deh HiGya 

Deh S h d a  
Suf Bhoro 
Khudhi 

... 

. . . 

I 
Remark 

Found entirely destroyed 
in 1873 (district officer's 
report). 

Found entirely destroyed 
in 1873 (district crffioer's 
report). 

Reported in good condi- 
tion in 1871. 
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Remark Local name District 

CVIII Koni Thulo KarBchi 
CIX Thulo Jubul Shhh- ,, 

9 1  

Pnrgana &o. 

Kohisthn 
9 1 

Thluka K&hi 

29 ,, 

Village . 

Kulhejo Khur 
Pud Kani 

Mdlir MaGn 
Dfbdno Chlito 

Hubb M&n 
Thudo 
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NOTJL--(III) and (IT) appertain to baseline figuree. 

At (111) . 

Febtuay 1849, obamed by Captains T. Renny and A. Strang6 m'th Boughton and Simms' 
36-inch Theodolite. 

M - Mean of Glro~~pa 
w - Relative Weight 
C - Concluded Angle 

Af - 1"-31 

W = 4 '50 
I - = 0 '23 
w 
0 - 49° 10' ~"'32 

M - aaR.86 

w - 8 -67 
I - em 0 '12 
w 
C .P 63' 38' 2oH.88 

Angb b e t w ~  

(IV? ' I 

I ' IV 

Circle resdings, teleeoope b e i i  set on (IV) 

OOlf l W l f  BO17# W017'  18'SS' 198'85' # IXt7'W 

If #f N ,f If C C ff  

160.96 Z 50.80 Z 60.60 Z 61-20 Z 61-42 1 60.06 Z 60'52 1 6a-34 
h 61.06 Z 58.70 Z 60.68 Z 61-66 Z 63-06 1 61.36 1 62.96 1 63-36 
h 61.02 Z 58-30 2 61-70 A 61.32 Z 63-08 2 62-40 2 62.28 Z 62-08 

Z 63'12 

61.01 58.60 60.99 61'39 62-67 61.27 61-92 61-59 

h 92-46 Z 22-34 2 23.30 1 24'48 1 25.24 1 23-48 1 aa'oo 1 02-22 
A 22-48 2 12-74 1 23.86 1 24-88 Z 25.04 Z 21.72 I 21-74 Z 21.88 
1 2460 2 23.06 1 24.46 h 11.62 2 22-74 Z 2%-ao 1 22.04 2 21-02 

Z aa'ga ha1.16 122.88 

23'12 aa.71 23.87 23.04 23-98 22.47 21.99 "'71 
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NOTE.-(111) and (IV) ap~crtain to basc-line figma. 

At (IV) 

Januay 1849, observed by Captains T. Renny and A. Strange with Z'roughton and Simm' 
364neh Theodolite. 

Angle between 

Lesser Circlereading 

OOZ' 1 8 0 0 ~  Q O Y  18908' 1804~ isOy wi02 

bi = Mean of Groupe 
w = Relative Weight 
f.? = Concluded Angle 

I 

bi" 55"'03 

to - 11 -48 
I 
; " 0 '"9 

c - 450 4, 55,1.23 

X"55" '39 

bi = 10"-19 

w = 15 -85 
I - - 0.06 

C 45O 3.' 9." 7 

H - 8 4 8  

" $ " ,# ,, C ,, I 

h 52-58 2 53-36 h 53'56 2 58.28 2 55-46 h 54'26 A 53-00 Z 57'54 
h 53'94 h 54-54 2 56.18 2 55.34 1 56.56 2 56.16 2 56'48 

h 55-02 h 53'94 h 53-54 2 55-04 2 4 1 4  1 55.50 2 54.86 2 56-22 

54'26 53'75 53-88 56-50 54'98 55'44 54'67 56'75 
-- 

e8607' 10G07' 295" 14' 1116" 14' 8M0Y 1%" 6' 818°10' 1S3°10 

11 I 
h 57-04 2 53'28 h 54-12 h 58'66 h 53'98 h 53.72 2 55.82, 1 55.96 
h 55-36 2 54'60 h $4'70 2 58.10 2 56.46 h 54-32 1 36-36 2 5.3'84 
d 56'56 Z 54'68 R 56-70 2 54-82 2 56-01 h 54.68 1 54-90 Z 56'16 

2 56-72 h 53'74 2 54-70 

56-32 54-19 55'17 57'08 55'49 54.12 55'45 55'32 

~ i , ~ - , ~ ~  %" 5' 22Gai' 64'7' 23408' 63O6' 243O 10' 72Oi' 252O7' - I 
I k (111) 

- 

h11.66 h10.34 h11.80 17-74 110-00 h11.54 ~ I I - 0 8  h g - 2 0  
h 10.48 2 11.40 h 12-00 2 8-70 2 8.22 ?I 1o.18 h 9-96 h 9.78 
h 10.42 1 9-70 h 11'62 2 9'14 2 11.56 h 10.12 h 9.68 2 8-16 

10.85 10.48 11.81 8'53 9-93 10'61 10.24 9.05 

Lrmr 
circlC-diq / 831' 12' 151°1Z' 84G0 15' 1%' 15' 849" 14' 16%' 14' 858' 16' 178' 11' 

I ' (111) 
h 9-64 2 7'40 hro.16 h 8 . 1 ~  hg-42 AIO-98  2 6'76 17-32 
h 8.18 17.90 h 8-50 2 8.04 2 7'4.4 h 8.20 2 7-48 28.62 
1 IO.O.+ 1 8.86 h 8-20 2 9.74 2 9.60 h 7-48 1 6.18 2 6-42 

2 9.78 h 9'34 19 .10  

9.29 8.05 8.95 8.92 8.82 9-00 7.38 7-45 



- 

Na.-(III) and (IV) app- to -line figurer. 

* PA. - 

At I 

J o n q  and Feebrwry 1849, obrmed by Captains T. R e v  and A. Sfrang8 with Troughton 
and Simms' 36-inch Tireodolits. 

M = M a p  of Group 
w a Relative Weight 
C I. Concluded Angle 

- 29e#.88 

, .19 
I 
- - o -24 
w 
C - 39° 5' 29"'88 

1 - 48#.18 

w = 3 PO 

b&w- 

' (I1') 

(ID) c o 

C i i e  readings, tel-pe Wig net on R M 
- 

0. 1' 180.1' 9' 17' l8P 17' 18' 89' 198.88' 81' W m* W 

U # U I )  M @ W I# 

h 29'10 h 27'3% 1 28-94 h 38-76 2 30'4% Z 30.26 Z 30.78 d 31-51 
2 31.80 h 26.54 2 28.68 31'53 1 30.46 1 39'70 Z 31-14 1 33'44 
d 39.9 6 28-52 Z 28.66 Z 38-98 2 31.52 1 38-08 2 30.62 I 31-24 
A 30.68 1 29-48 2 31-14 

30.38 17-46 28.94 29-75 30.80 29'35 30.85 31-61 

A 49-76 h 53-40 1 48.76 d 48'53 1 47'16 Z 49'43 2 48-38 d 47-98 
1 45.44 A 52-26 1 48.68 1 48-06 1 4 - 6 6  1 41-90 48.36 2 @.10 
d 47-79 A 50-10 C 48'96 1 48'74 Z 47-82 2 50.70 2 48-08 Z 46'78 
A 51-18 48.4 

I 48.54 51.59 48-83 48-44 47.21 49.34 48-21 48.08 C " 850 17' 48''77 I 
- 

(IV) & 11 

& '11 

Z 35-34 A 32-51 1 35-26 Z 35.74 Z 37-39 1 34-66 1 34'96 1 34'24 
2 34'58 d 33.59 1 35-48 d 33.51 Z 38-10 1 38-12 1 35-30 36.98 
A 34-10 d 33'67 2 35'34 d 34'05 1 35.30 1 35'30 2 35'74 1 35-06 

34'67 33'26 35'36 34.u 36.87 36-03 35'33 35'43 

1 48.64 d 46-49 2 4664 1 45-11 1 43.38 1 4674 47'1% 1 48-31 
Z 47-60 d 46-61 Z 46-12 d 46-41 2 15.iO Z 44-64 Z ,8'1o d 47.q~ 
d qq'93 d 47-03 Z 4 ~ ~ ~ 2  d 46-55 Z 46.34 2 45-91 Z 46.64 d 47.~6 

1 48-42 

Jf 35".17 

w - 5 .$a 
1 - E o .IS 
w 
0 - 93. o1'35"'17 

- 46,,.52 

W " 7 '67 
1 - = 0 '13 
w 
C -- 51' 25' 4C53 

1 
4 7 4  4 - 7 1  46-29 46'03 45-14 45'77 47-29 47'86 . 

- 



2 k .  KARACHI LONGITUDINAL 8ERIE3. 

I Januay and Fehua y 1849, observed by Captains 27. Renny and A. Strange with Troughton 
and Ximms' 36-inch EJieodolite. I 

Circle readings, telescope being sot on IV I BT = ~ e e n  of ~ m u m  
w = Relative weight 
C = Concluded Angle 

827' 87' 147. S' 886' 64' 166' 63' S 4 6 O  10' 166' 10' 865' 26' 176' 26' 

Pebruay 1849, observed by Captains 27. Renny and A. Strange and Lieutenant 8: Rivers 
math Troughton and Simms' 36-imh Theodolite. I 

Angle between 

CircIe readings, telescope being eet on 111 1 M = Mean of Omuoa 
- co = Relative weght  

C = Concluded Angle 
0'0' leO0 0' 9'17' lg9'17' 18'sBf 19g0 39' 874W 207'49' 

I I a (IV) 

NOTE.-(111) and (IV) appertain to base-line figuree. 



OBSERVED ANdLIY. 2 s ~ .  

. 
At I11 

F h q  and 2llarcA 1849, observed ly Captains 2". Renny and A. Xtrange, fiedenant 8: Rivm 
and Mr. 0. Lane with Boughton and Simm' 364nch Theodolite. 

dC - Mean of Groupa 
w = Relative Weight 
c = Concluded &le 

y - 39196 - I. .40 
I - - 0 'I0 
w 
C = 81" 12' 39495 

x 53'"63 

w 13 '10 
I - - o -08 
w 
C c 50" 53' 53'"63 

I 

x=11"'99 

w =. 6-69 
I - - - 0 '15 
w 
C = 60" 25' 11'"9g 

y, 3r.26 

w - 7.06 
I - - - o '14 
w 
C = 57O a' 38"'75 

~~~~ 

VI & V 

V & IV 

IT & I 

I & 11 

C i e  madmg~, telesoope Wing aet on VI 

00 1 180°V 80 17# 189' 17# lsO W 1980 83' w 40' xp 40' 

H #? a ## I# I# 8 I 

Z 41-38 Z 39.84 1 39.78 1 41-62 ' A 40.34 Z 39-48 Z 39.90 Z 38.90 
1 41.22 2 39-76 2 38'96 2 38.92 h40-54 Z 36'98 Z 38-31 2 40.08 
Z 41.10 Z 40.52 2 40'00 2 40.78 1 41-00 1 38'50 2 40-IZ Z 40.76 

2 38.82 2 40'12 2 40*00 

41.23 40.04 39'39 40'44 40.50 38'74 39'45 39'91 

Z 53'72 1 53.80 Z 55-60 Z 52-86 h 51-88 1 55.58 Z 55-06 h 53.40 
Z 54-40 h 52'94 Z 53-92 h 53-44 A 53-16 ; 54.60 2 54-32, A 52-38 
1 53-94 153.06 1 53-64 852.92 A53.50 Z 54'76 1 52-90 h 53-28 

2 52'64 2 52-90 

54'0% 53-11 54'39 53'07 52'85 54-46 54-69 53-02 
I 

Z 11-16 Z 12-72 2 xopa 113.24 Z rz'oo Z 1%-04 Z10*18 Z 1z.04 
2 9-70 213.92 211.58 z1z.16 111.84 z14'24 ZIO-74 11z.52 
Z 10.06 Z 12-30 Z 14'7% 1 10'61 1 11-52 12-68 Z~II-48 h 11.96 

Z 12.84 

10.31 12-98 1~'5a 12'01 12-12 12-99 10.80 12-17 

1 39'56 2 38-40 1 37-14 1 39'56 1 39-60 1 37-31 z 40-56 2 37'9. 
2 40.44 2 38.12 1 36.76 1 40'44 2 38'84 2 38.20 Z 39.30 Z 39-32 
Z 40.48 2 38.14 Z 37-28 2 38.48 1 38.82 2 38.98 2 38.64 2 38.30 

2 36'40 

40'16 38-22 36-92 39'49 39'69 38-17 39-50 38-51 



At I? 

March 1849, obsmed by Captaina T. Rermy and A. Strange, Hr. C! C: a d  Imd~)ieute~raffb H. River8 
moth lhghtm and Simma' 3644 Theodolite. 

iU - Meen of Oroupe 
w c=i Relative Weight 
C = Conduded Angle 

- 21u.74 - .32 

- w o -04 
w 
C - 44' 5%' a1"*74 

=S 17"'s~ 

w = g -48 
I - a 0 'I1 
w 
C - 61" 9' x 7".55 

, 

- e,,.p - I, .& 
I - -  0.08 
w 
C - 42" 59' 49N.90 

M 58*'97 

w E 12 '82 
I - - 0'08 
w 
C-66" g'58"p7 

w- 

(In) & 1 

I & 111 

111 & v 

v & 

b 

, Cimle mad@, teleaoope being net on (111) 

0 .V  l W 1  9.16' 189.16' 18.84' 198'84' W W  W W  

I t' I )  # I )  a N t' 

h 21-86 Z 20'04 Z 20.80 Z 21-04 Z 22-26 2 22-16 Z 22'26 Z 23-16 
h 21-08 2 20.42 1 22-56 Z 21-96 1 22.68 Z 22.14 Z 22-30 2 22-08 
h arqa% 2 21-00 Z 21.14 Z ao.50 2 aa'q6 2 az'qq 2 ar'fa Z 22'36 

2 22-50 

21'39 20'49 21.50 2I'If 22'47 22'25 22'09 22'53 

h 18-70 Z 17-88 Z 17.98' 2 18-36 Z 16-92 2 16-62 2 16-31 2 I?.++ 
h 19-93 2 18-10 Z 11-42 2 17-50 1 18.32 l 16.48 z 16.04 2 16.74 
h18.90 2 17-24 117.86 2 17.18 1x9-a0 2 16-16 116.82 2 16-88 

2 17'48 2 17-42 

19.17 17-74 17-75 17.68 1738 1667 16'39 17.0% 

h 4892 Z 50.34 2 49-63 Z 47.76 Z 49.70 Z 50'02 1 50.88 Z 50.64 
h 47-92 2 49-98 2 49-38 2 48-98 Z 49.G 2 50.78 Z 51-16 1 50.92 
h 49-26 2 49-72 2 50.32 2 50'68 1 49-24 Z 51-00 C 49'48 2 51'34 

z 49'58 1 49-98 

48-70 49'98 49'77 49-25 49'53 50'45 50.51 50'97 

A 57-18 2 58-36 2 59'56 Z 60.22 Z 59.80 Z 59-64 1 59'28 Z 57'36 
h 57-88 2 58-56 1 58-60 Z 60.72 z 58-30 2 59.20 2 59-96 8 58-84 
h 58'22 Z 59-36 Z 58-60 2 58.00 1 58-20 2 59-58 2 60.84 Z 59-61 

1 58-66 

51-76 58-76 saga 59.40 58.77 59'47 60.03 58.61 



I 

q m 

1x1 

AIPM 
. 

I 

g6."6+,tS .!S - 0 
a 

Lo. 0 - - 
I 

"* *I ' " 
44M6f rn 

8 8 ~ 9 1  .9 e90 " 3 
0) 

90.0 " - 
I 

+c. 4 1  - a 

68'*91 - 
69.,61 ,6 ,,L4 - 3 

a 
go. 0 - - 

I 
19. CI - a 
0[.,61 - ~p 

5c.05 oRos gE.61, 85.61, lo.6t 80.1s 10.05 60.05 

96.05 y 
~6 .0s  8C.e 1 94.e y 96.05 1 81.e 2 ~ 7 . 1 s  2 ct.09 2 gC.0S 2 
gc.05 2 "9.0s 1 CI.& 2 o5.e 1 98.e 01.05 1 05.05 1 tt .& y 
81.05 1 00.15 1 8C.8t 1 88.8* 1 9S.L) 1 ~o.c$ 1 of.& 1 94.05 y 

05.91 44.91 99.91 €8.91 iro.81 60.41 Ss.91 4991 

86-41 1 81-97 2 
9c.91 2 81.81 1 86.51 y t~gx gc.61 1 %.41 1 fc.51 1 gb.11 1 

2 9S.91 1 08.91 11 ir7.41 1 f8.91 1 56.81 1 9C.41 1 8r.91 Y 
89.41 2 g%sx 2 oc.41 y oc.41 1 c0.g~ 1 q.51 1 oE.91 I fc.91 y 

4c.o~ 4 4 . 0 ~  Lr.ot Et.61 tc.61 01.61 56.81 01.61 

01.61 1 
gZ.rC 1 ~ 1 . 0 ~  2 09.0~ y tr.81 1 88.81 2 t1.61 1 irS.61 2 9S.61 2 
0 4 . 0 ~  t t 1 . 1 ~  1 95.0~ y ol.81 2 cE.81 1 08.81 1 irE.61 1 91.61 1 
98-81 t 86.0~ 1 H.61 y 9*.12 1 9*.0C 1 8s.02 1 28.41 85.81 Y 

80.,,Et , I t  *O n 3 
at 

01. 0 rn - 
I 

cc' Ox  " a 

Lo.,,~c E fl 

em popnP~03 - 3 
1 * 0 ~  a A ! v W  - 0) 

d-f) P-AI-IP 

' @ J R w  11a.C-9€ ,M?s P U O R ~ U  
Y?.- *J90!8 'IT PWW PUB *6UfW&' 'B pUV 1 ~ ~ 8  *J ~ . ~ d * a  4 PmoqO '6Wt V !  

A 1V 

- 

1g.E~ 6g.c~ L ~ Z C  1 E . h  66.2~ 08.1~ 88.8~ H.Cc 

00.irt 1 
8 ~ 6 %  t i r 1 . E ~  1 81.f~ y ir5.s~ 1 0 S . t ~  1 *O.CC 1 86.1~ 1 86.E~ 2 
84.6~ 1 89.CC 1 09.CC 1 tE.5~ 1 95.6~ 1 ~ 6 . 1 ~  1 9 . C C  1 9 f . t ~  1 
9 t . h  1 80.2% 1 CC.tC 1 8 6 . ~ ~  1 06.2~ 1 )o.ct 1 98.E~ 1 8 t . f ~  y 

I1 4# U a 8 & & 8 

mom x9eU . w m  mm BldFBI Atlob rOI.81T ,mBQ1 

- 
~ 8 ~ " l o r B n ! e ~ ' 3 ~ o o r e l e ? ~ W ! 3  

Iu P P1[ 

I D O O I Y I Q ' h  



28-B. KARACHI LONGITUDINAL SERIES. 

At V--(Continued.) 

March 1849, observed by Captains Z! Renny and A. Strange and Lieutenant El Rivers with 
Troughton and Ximms' 36-inch Theodolite. 

Jf = Mean of Groupa 
w 3 Relative Weight 
C = Concluded Angle 

Jf I 1f.35 

w - 16 
I - = 0.06 
w 
C = 79' 49' 13~-36 

dl , 20~.04 

, 
I - =i 0 '07 
w 
C = 58' 57' 20"-05 

Angle between 

VI (k 

vI'II Vn 

Cimle resdingg telmpe b e i i  set on R Id 
- 

8bs0 66' 179O 66' go 18' 189O 18' 18O 84' 19E0 84' e1O 62' ZO1° 68' 

w # #  I# tt n n n I' 

h 12.74 Z 14-98 Z 12'80 Z 14-60 Z 13-46 12'40 z 13'50 z 12-80 
h 14-92 Z 12-34 Z 13-48 2 14-60 z 13-38 z 13-44 Z 13-30 11-98 
1 15-32 Z 13-66 Z 12-14 Z 12~5% Z 13-94 z 13% Z 12'30 2 13-06 
2 13-52 

1413 13.73 12.81 13'91 13-59 13'02 13-03 12-61 

21-68 1 21-60 2 18.98 Z 19-36 2 19-00 z 21.16 2 19-44 1 20.78 
2 18.48 1 20.36 2 19-30 1 20.38 Z 21.28 z 19-14 2 18-40 1 20.18 
2 19-88 1 21-34 1 19.68 2 19.56 2 1 . 1 . ~  h 21-08 2 19-52 2 19-46 

1 20.48 

20.01 10'9s 19'32 19.77 20'57 20.46 19'12 10'14 

At VI 

March 1849, observed by Captain8 T. Renny and A. Strange and Mr. C. I;ane moth 
Troughton and Simm' 3 6 - i d  l%eodoZite. 

anele - 
' ' " 

Circle readings, teleaoop b e i i  set on X dl = Mean of Groups 

I # 8 I I 

w = Relative Weight 
0 = Concluded Angle 

l@1° l9' 8eS0 1V 178O 85' l2O S6' 181° 62' lo 62' 191° 1' 11' 7' 

h 37.28 h 36'86 Z 37-80 Z 37-13 h 37-58 Z 
A 38'46 A 35'98 Z 37'34 2 37-43 2 37-11 Z 
h 37-08 A 36.96 Z 37-40 1 36-48 2 38-20 1 
h 3 7 . s  A37'7o - I = o -04 

w 
C C= 49' 30'37"'1C) 

37'67 36'88 37-51 31-01 37'80 36'60 36'77 37-26 



OBSERVED AXGLEd. 29-a. 

L 

A t  VI--(Continued.) 

March 1849, observed by Captains T. Renny and A. Strange and Mr. 0. Lane with Troughton 
and Ximma' 86-inch Theodolile. 

aneb- 

IX 8 VIII 

'I1' & 

v 111 

Circle readings, telescope being set on X BT = Mean of Group  
w = Relative Weight 

163. 19' w0 19' 17p 86' 859 85* 181°62' lo 5%' 191' 7' 11' it = 
I 

0# # ,, I a c Y ,, 
1 35.86 1 33-10 1 33-40 1 34-42 h 33-46 1 36.28 1 34.06 135.00 
1 34'96 1 33-92 1 33-32 1 32-50 1 33-80 1 34'76 1 33.80 132'38 
1 34'84 1 35-92 1 33-50 1 35'00 1 33-74 1 34'78 1 3.1'62 134'24 

33-22 34-31 33'41 33'97 33-67 35-27 34-16 33-87 

At PI1 

March 1849, observed by Captains T. Renny and A. Strange with Troughtan and Simms' 
36-inch Theodolite. 

di - 34".24 

w - ra -16 

5 - .Og 
w 
C = 4g0 29' 34".34 

Y = Mean of Group  
w = Relative Weight 
C = Concluded Angle 

M = 43'"18 

, -56 
- n 
w 0 '09 
c = 36" W' 43"'18 

I 

1 17-46 1 16.76 1 14-44 h I 1 15-66 1 17.20 h r (*jt h 14.86 1 Y - 16".ra 

Angle behesn 

IV & V 

1 15-86 1 16.58 1 16.90 1 16.02 1 15-50 h 16.84 h 15.68 h 14-86 
1 17-12 1 16.61 1 16.72 1 16.82 1 15.54 h 16-16 h 15-24 A 15.44 

1 17-24 
---- 

16.81 16-65 16.33 16-35 15-57 16.73 15-48 15-05 

128.96 131'1s 130.24 h3o.10 130'74 129.38 h30.92 hag-62 
1 27.80 1 29.96 1 31-30 1 30'84 1 30.02 A 30.04 h 30.46 h 29-60 
126.96 130.50 131.74 130.70 130.58 h30.00 h30.02 ibz9.86 

27-91 30'53 3I:og 30'55 30'45 29-81 30'47 29-69 

Cirole readings, telempe being eet on IV 
-- 

0~ 1800 8' *O 17, 189~ 17, 180 83t 1980 SO M), NO S(Y 
-- 

#, ,t 0, I ,  t I C 

1 44-14 1 42.38 1 4oaoa h 43.28 1 44.60 1 44-16 1 42'60 14378 
Z 43-68 1 41-82 1 43.06 h 42'38 1 42-94 1 42-70 1 43'94 144'50 
Z ~ 2 2  1 42.32 h 43'52 h 42-80 1 44'14 1 42.04 1 44'10 1 43-20 

 or 4%-17 41-20 4a.83 43'89 42-97 43-55 43'83 

to = 14 .87 
I - = 0 'Of 
w 
C = 56" 52' 16".12 

d i -  30'"06 

w - 7 -84 
I - - o -13 
w 
C = 40" qg' 30"'06 



SB. KARACHI LONGITUDINAL SERIES. 

A t  VII--(Continued.) 

Xarch 1849, o6served by Captain8 Z! Rmny and A. Strange with f i qh ton  and Simm' 364nch 
Theodolite. 

Angle between 

V & VIII 

Circle r e a d i i  telescope being set on IV M = Mean of Group 
w = Relative Weight 

00 1 1800 2' Q0 17' 189' 17' 1B099'  198' 99' 870 60' ZM" W C = Concluded Angle 

ff N If ,, 

h 47'54 

1 46-20 2 46-46 1 46-84 h 45.86 1 45.74 1 47-14 1 46-44 1 46-98 
1 46.68 1 46.8a h 47-52 h 46.24 1 46.40 1 46.94 1 48.14 146.76 

46-56 46-34 47'49 45'68 45'85 47-11 47'57 46'99 

A t  VIII 

March and Api l  1849, oaserved by Captains 2'. Renny and A: Strange and Mr. C. L u ~  
with Troughton and Simms' 36-inch Theodolite. 

w - 13 -83 
I - a 0.07 
w 
C = 63' 25' 46"-70 

Angle between 

PI1 & V 

V & VL 

Circle readinm telescope being set on VII 

O0 1' 180° lf 9O 17' 183' 17' 18' 33' 198' 33' 27' 49' 20104Bf 

,, ,I ,f n f' I, H f t  

1 55.42 1 55-20 1 55-88 Z 54.76 2 54'72 Z 55-24 Z 56'32 1 54'70 
1 54'86 2 55'22 Z 54-68 1 55'66 1 55'24 1 55-08 Z 55.54 156.58 
1 55-86 1 55-04 1 53-76 1 55-80 Z 54'54 1 55-52 1 55'78 1 55'48 

h 56.00 

55'38 55-15 54'77 55-41 54'83 55'28 55-91 55'59 

1 32.94 Z 31-98 Z 32-32 1 35-36 2' 34-50 1 33-24 2 31-54 1 33-14 
1 35.00 1 31-80 2 33-84 Z 33-42 1 33-28 1 33-70 1 31.98 1 32.96 
1 33'48 1 32'6a 1 34-42 Z 32-74 2 33-80 1 33-12 h 32-92 2 32-40 

33-81 30.13 33'53 33-84 33-86 33-33 32-48 32-83 

dl = Mean of Groupe 
w =. Relative Weight 
C' = Concluded Angle 

M a 55"'ag 

w = 36 -85 
- I - - o -03 
w 
C = 57' 36' 55'"30 

dl = 33".23 

w =3 13 .36 
I - = o -07 
w 
C =43°~8f33"*23 



OBSERVED MGLES. ~ I - B .  

T 

At VIII--(Continued.) 

March and A@ 1849, observed by Captains T. Remry and A. &rang6 and Mr. C h n e  
with Troughton and Ximrns' 36-inch TheodoEitc. 

angb- 

VI & I2I 

IX & XI 

C i l e  readin- talegoope b e i i  net on VII 

0.1' 1800 1' 9. 17' 189O17' 18' 33' 19S088' %P 4' W0 48' 

dl = Mean of Croup 
w = Relative Weight 
C - Concluded Augle 

At IX 

ApImE 1849, observed by Captains T. Renny and A. Strange and bir. C Lam math 
~ r o u ~ h t o n  and Simms' 36-inch Theodolite. 

I# #I 18 n .. ## I I  

1 37-40 1 34-40 1 36'94 1 34'86 1 35-84 1 37-32 1 36.28 1 38'66 I Jf = 3C8.84 

di - Mean of Group 
w - Relative Weight 
C - Concluded Angle 

di- 32#*82 

w = 20 '48 
- I - - 0 '05 
w 
C - as0 39' 3aC.82 

AIA& a t w r e n  

% M & XI 

L 

1 38-54 1 36.72 1 38-34 1 36-41 1 38'22 1 36-64 Z 36-73 1 38-02 
Z 34-96 1 36-98 1 36-44 1 37-74 1 36-28 1 36-71 1 37-38 1 37-36 

1 35'58 

36'97 36-03 37-14 36'34 36'48 36-86 36'79 3798 

Circle reading4 telescope being eet on R M 

0° 0' 180° 0' 9" 16' 18Q0 16' IS0 88' 19S0 88' So 43' m0 a' 
, 

I) I 8 I # #I 8) I# #8 

1 31-42 h 32'11 2 33-42 1 31-74 2 32-92 1 33-15) h 33.48 h 33.33 
2 3p.60 2 32.3 I Z 32.64 2 32-39 1 33-19 1 33-89 A 33-49 1 33.13 
1 31.49 1 33-60 1 32.98 1 31-31 1 33'23 1 33-13 h 33.81 1 33-01 

32-17 32-67 33-01 31-81 33-11 33-06 33'59 33-16 
\ 

w = 1 1  -96 

- I = o '08 
w 
C = 87O 47' 3 6 8 3  

1 34'94 1 35-74 1 36.00 1 35'86 Z 34'54 1 34'38 1 33-66 1 33'60 
1 35-82 1 34-48 1 34'78 1 33-46 1 35'54 1 34'16 1 35-61 1 35.46 
1 36-71 1 35-16 1 34.96 2 34-04 1 35-23 2 34-82 1 3902 2 34.40 

.- 
35-83 35'13 35'25 34'45 35-10 34'45 34'77 34'49 

M ---- 34"'9.3 

w == a0 '00 
I - E 0 '05 
w 
C'43O'5'34"'93 



A t =-(Continued.) 

4 ~ 1  1849, 06merved 6y &pt~ina T. Reny a d  A. strange and Mr. c. Jhm with fim9Uoff 

lrnd Sionms' 36-inch Theodolite. 

M = Mean of Group 
w = Relative Weight 
C = Concluded Angle Angb between 

Circle readings, talesoope being set onR M 

000' 180.0' 9016' 18S01W 18'38' 10S038' 2'1°W mow 

I ,# Y I, I P  I, 

2 42.29 i 43-01 1 43-79 d 43-85 (d 41-94 d 44'04 d 

w - 15 '15 
- 1 -  - o .07 
rq 
C = 66" 19' 43'"oo 

XI VIII 1 43-75 d 41-78 1 43-31 2 42-20 d 43-36 d 42-49 d 43'85 d 42-68 
1 43'08 d 42-07 Z 4.a-67 1 43.14 d 43-98 d 42-17 d 43-63 d 42-71 

d 42-97 

vlllt 

'I ' 

X & XI1 

XI1 & XI11 

43'63 42-05 43-00 43'03 43'73 42-10 43'84 

d 51-oo d 5o.g~ d 50.34 d 51.43 d 49-84 d 50.90 d 49'85 d 52-38 
d 50.92 d 50.77 d 51-16 d 52.72 d 49-33 d 51-13 d 48.00 d52.82 
d 5 ~ 6 4  d 51-00 d 50.24 d 53-05 d 49.18 d 51-94 d 19-44 d52.31 

d 53'24 

50.85 50'89 50'58 5a.61 49'45 51-39 49.10 52-50 

h 17-47 d 19-50 d 16.46 d I 7.16 h 17.41 h 19'0% 1 16.44 d 15'93 
h 17-61 d 19.26 d 15.84 d 16.79 h 18.24 h 17-79 1 18.63 d 1489 
h 16.99 d 18.47 d 16-01 d 17-21 d 18-09 h 19'02 1 17-31 d 15-17 

d 18.57 

17-36 18'95 16-10 1705 1791 18.61 17'46 15-33 

b 50'1% d 48-31 d 50.52 1 49.03 h 49.72 h 48.25 1 48'98 1 49-04 
h49.86 d48.36 d50.14 Z 49'42 h 49'55 h48-98 Z 48-31 149'46 
h 4 ~ 7 8  d48.10 d 50.16 dq8-63 h49.32 h47-71 148'55 149-10 

49'9% 48.26 50'27 49.03 49'53 48-31 48-61 49.20 

d 58.38 d 59'8c d 59.89 1 58'24 d 58.97 d 59.05 d 39-59 d 59-84 
d 58.06 d 58.87 d 59'47 1 58.33 d 58.94 d 58.85 d 59.97 d 594% 
d 59'55 d 60.18 d 60'33 d 58.47 d 58.70 d 59'13 d 60.08 4 60'16 

58-66 59'62 59.90 38-35 58.87 59'91 59.88 59'81 

- --- A- 

AC = ~owSgx 
I 

w - 4 .81 
I - = 0 '21 
w 
C e = ~  42' 41' 50'"g1 

M = 1 7"'35 

w C. .%I 
I - = 0 'I9 
w 
C - 69' 7' r 7"-35 

di 49".14 

w = 14 '00 

1 - - - o -07 
w 
C = 33O 4'49"-1~ 

Af =;r 5gf'n6 

tp E rg -5% 
I - " 0 '05 
w 
C F . ~  14'5gW.26 

4. * - 



OBSERVED ANGLES. 33--B. 

At X 

Ap'Z 1849, o6served by Captains T. Renny and A. &range and Mr. C Lane with 
fioughton and Simms' 36-inch Theodolite. 

Angle batrwn 

XII dG IX 

C i l e  resdine;8, telescope being set on XI1 

0° 1' 180° 1' 9O 17' 189O 11' lSO 84' 198O84' 27O 48' WIO 48' 

#I I# 8l )r #I #J It I t  

h 51-60 Z 49.58 Z 48'98 h 51-00 Z 53'" 2 52-20 h 50.80 h 49.96 
h 50.08 Z 49-62 Z So'aq h 49-38 t 51.04 1 52.18 h 50.88 h 50.42 
A 50'76 2 48.88 Z 49-9% Z 50'06 Z 52*10 1 SI'OO h 50'80 h 50'38 

1 51-88 

50.81 49-36 49'71 50.15 52-04 51-79 50.83 50.25 

h 11-50 2 I 1-70 Z 12-60 Z 1z.60 Z 8-72 Z 11.84 h 9-72 h 10.26 
h11.40 110-04 1x1-6% 1 11-40 110.32 t 10.18 h1o.12 h 9'90 
h1r.08 1 xr-so Zro.18 1 9-78 1 9-80 t 11-12 hxc.r.+ h 9-80 

9'54 

11-33 11-08 11.47 xr0a6 9-60 11-05 9'99 9-99 

LU - Mean of Groupa 
w = Relative Weight 
C = Concluded Angle 

M - 50'-61 

w = 8 -11 

5 3 0 '12 
w 
C = 67' 5' 50'-61 

66 - Io~.7a 

, ,, .a3 
I - =: o '08 
w 
C P 61' PO' IO'.~I 

At X I  

Deeder 1849, o6served 6y Captain A. Strange with Itoughton and Simm' 36-iwh modolite. 

M'= Mean of Group 
w -Relative Weight 
C 5: Concluded Angle 

Angle b6 
tween 

Cirole readings, telescope being set on VIII 
- 

1810 17' 17' 19P 29' 14' W 201° 40' %lo 40' a08O 5%' 280 62' 81609' 860 9' 

Ix 

I X d G  XIU 

#8 '8 8l 8J I# tJ # # " 't 1 M = 45'"91 
2 43-94 Z 45-20 h 45-46 Z 45'82 h 45.78 h45.16 h45-22 h 47-34 h 46.76 h 46'60 
Z 46'40 2 46-18 h45.64 1 46-02 A46-10 845.36 h 45-70 h 46-58 h 46-94 h 45'90 " - 'O '0° 

I - = 0 a05 
w 

45'17 43-69 45'55 45-92 45'94 45-06 45'46 4696 46.85 46'35 C lo0 24' 45"'91 

h 12-24 h 14'86 h 13-28 h 12.96 h 1406 h 10.98 Z 13-04 1 10.78 2 15-28 1 i o ' u  
h 12-30 A 13-02 h 12.26 h 13-42 h 12-96 h 12-40 1 12-54 1 xo-oq Z 15-06 1 roaao 

12.27 13-94 12-77 13-19 13-51 11-69 12-79 10.41 15'17 10'33 

M x  
w = 4 -20 

I - = o .a4 
w 
0 , 411 r2".61 



34--~. KARACHI LONClITl3DINAL SERIES. 

A t  XI-(Continued .) 

December 1849, obaerved Captain A. Strange with Tj.wghtm and Simma' 36-inch Z%eodolite. 

Jf = Mean of Groups 
w =Relative Weight 
C = Conoluded Angle 

M-55'"80 

w = g -60 
I - - 0 -10 
w 
C = 51" 37' 55'"80 

M e  ~~ 

XI11 & 
XIV 

Cirole resdingg teleacopa being set on VIII 

. 

1870 11' 70 iT 1s4O H 1 4 0 s '  W1l04(r 210 40 m0 62 m0 6% 8160 w 86O o 

I I R I n f t  f t  ' I  If " 

h56.1z h 55.82 h5q.80 154.34 h54.86 h56.14 1 54-80 2 37-68 2 55-52 Z 57-84 
ASS-70 h 55.86 h 55'00 h 53-54 A 55'80 15476 1 56.61 1 56-50 2 54.52 Z 57-70 

35-91 35-84 54'90 54'94 55'33 55'45 55-71 57-09 55'02 57'77 

At xn 

Ap' l ,  May and December 1849, obemed by Captains T Renny and A. Strange and Mr. C I;am 
with fioughton and Simnaa' 3Ginch Theodolite. 

b l e  
betreen 

XV & XI11 

Circle resdingg telescope being set on XV M= Mean of Groups 
w =Relative Weight 
c -Concluded Angle 

m iw w 8 1 ~ ~  98' IW M amo sip I@ 61' aw a' 14130 2 m0 isf isso isf 

I# a ,t t f  II ff  tf I# I f t  " di s 401'.58 
h 40.44 h 40.60 h 4 - 0 4  h 40.90 h 41'44 Z 39' I 4 Z 39' I a 1 40'44 Z 41.06 Z 39-00 
A 40.28 h41-46 A4a-64 h41.38 I 41.26 1 40.24 2 38-36 1 40.98 1 40-66 1 40.10 

40.36 41'03 42'34 41-14 41-35 39-69 38.74 40.71 40'86 39'55 

w - 8 -80 
1 - = 0 'I1 
w 
C - 53" 33'40".58 

h! 1 3"'43 

W - 15 '12 

5 - 
w 
C - 40" 26' 13"-43 

i 

L m m  
Ci,* 

XIII.& IX 

2S0 46# SQO 46) 848.1' 69' 1' ebBO UJf 18' 18' mOSSf 81 '88' 

h 13-40 Z 12-96 Z 1460 2 13-16 I 13.68 h 12.58 1 13'1a z 12-06 

h 13-68 Z ,1434 z 12-36 1 14-26 A 14.26 h 13-64 Z 13-24 2 11~x8 
A 13-68 2 14~16 1 13-50 1 1478 A 13-66 A 1a.88 Z 14-16 1 1 2 . p  

13'59 13-82 13-49 14'07 13.87 13.03 13'51 12'05 



OBSERVED ANGLES. 

A t XII--(Continued.) 

April, May and December 1849, observed by Captains T. Renny and A. Strange and Mr. C Zanc 
with Troughton and Simm8' 36-inch I'heodolite. 

Aqb betresn 

IX & X 

C i l e  &ga, talesoope being set on XI11 

?3Q046' 6Qa 46' No lf  69.1' 268' 18' 78 1W 267' 83f 87O 33' 

--- Mean of Groups 
w == Relative Weight 
C = Concluded Angle 

At XI11 

D d e r  1849, observed by Captain A. Strange with Troughton and Simms' 36-inch Theodolite. 

anBab 
betweal 

U(: ' 

XU ' * 

mtxV1 

+ 

N I f  I' 'f ,# It f 

h 21-42 1 24-86 Z 23.66 1 25-24 2 20.64 h 23.46 1 20.08 1 
h 23-02 2 23.74 1 23-40 1 23.28 h 22-24 h 22'56 1 23.58 1 23.96 
h 22.96 1 22-76 2 22-40 1 22-10 h 22'12 h 22'12 1 21-24 1 23'32 

1 22.84 h 22-08 Z 22-58 

12-47 23'79 23-15 23-37 "'77 22'71 21-87 23-07 

Circle readings, talesoope being set on IX 

00 1' 1800 if ?Q laD 1870 12' 140 w iwO w 210 a6f mi0 36 zao 49) ma0 49) 
- 

Y l r  N H ff f f  #I 8' I f  " 
h51.00 h50.80 1 52.22 1 52.04 2 50.40 2 52.66 1 53-48 1 50.16 1 53.64 1 52.92 
h51.84 1 48-72 1 53.26 1 51.00 1 51.30 151.26 1 53-08 1 50.96 1 51-96 1 54-16 

51-42 49-76 52-74 51.52 50.85 51-96 53-28 50.56 52.80 53-54 

A 8.64 1 5.94 1 6 2 8  1 6'22 1 p a  1 5-42 1 6'20 1 8-30 1 5-36 2 4-82 
h 6.24 1 7.38 1 7.0' 1 7.98 1 8-00 1 5-06 Z 6-42 1 6.56 1 4'98 lq.24 

I 

7.44 6.66 6'65 7'10 8.56 5-24 6-31 7'43 3-17 4'53 

h 48-46 1 49.24 Z 50.46 1 50'06 1 49.36 Z 52-44 1 48-90 2 49'60 h 52-18 b50.50 
h 50.40 1 48.26 2 51-12 1 51.ao 1 48.58 1 52.92 1 49-16 1 50.24 h ~ z . 2 4  150.50 

49'43 48'75 51'09 50'63 48'97 52.68 49'03 49-91 52.2' 50'50 

w = 10 -52 
I - = 0 ' I 0  
w 
C = 79' 49' 22"'76 

M- Mean of Group 
w = Relative Weight 
C = Concluded Angle 

M-51"-84 

5 ' 7 O  
I - e. o -18 
w 
C 70' 8'51"'84 

M -  6N'5r 

((I , 5 '70 

- = o -18 
w 
c - 50' p5' 

M 5oR'2 - 5 
I - - - 0 '20 
w 
C -55"44'50"*3a 



36-B. KARACHI LONGITUDINAL SERIES. 

A t  XIII--(Continued.) 

December 1849, observed Zy Captain A. Strange with Troughton and Simm' 36-inch modolite. 

df = Mean of Groupe 

- 
Circle readings, telescope being eet on IX 

A4510 
be*- 

XVI & 
XIV 

'IV 

XI ' IX 

w = Relative Weight 

I C = Concluded Angle 
0'1' Wl? 1012' 187'W 14'24' 1SP0W 21'38' 201'38' 28'49'XEPW 

,I I, 'I ,, I# #I W #t a ' 
h44-78 1 45-40 1 42-56 Z 43-22 Z 43'68 Z 46'30 Z 43-22 1 44'96 Z 44'72 Z 45-94 
h42.98 Z 45-12 1 42'16 1 41-54 1 45-58 2 43-78 2 42-94 2 46.28 Z qq.72 14.6'48 

43-88 45'26 42.36 42.38 4463 4.04 43-08 45.62 44'72 46.21 

h60d20 h61-32 1 60.08 1 58-72 1 60'20 1 57.78 1 60.28 1 58-78 1 60.42 1 60.32 
159.14 Z 59-88 2 60.04 1 59.20 1 60.98 2 59-68 1 61.28 1 57-08 1 58.88 1 57-72 

59.67 60.60 60.06 58-96 60.59 58-73 h 7 8  57-93 59-65 59.02 

h27.60 Z 27'48 128.14 130'14 Z 27-43 Z 26-70 128.50 1 28.98 Z 27.442 2494 
hzg.04 2 1 - 1 8  Z 27-70 Z 30.22 Z 25-91 2 24-38 2 ~8.00 2 28.88 128.38 2 27-26 

28-32 27-33 27'92 30.18 26'67 15'54 08.~5 28-93 ~7.91 26'10 

At XTV 

December 1849, obaerved by Captain A. &range with 2hughton and Simm* 36-inch 17reodolitc. 

df - 44"'42 

w - 4 -50 
I - 0 '22 
w 
C -48' 7'44Jfa42 

Nrn 59"'60 - 8 .70 
I - = 0 -11 - 630 9j 59.v.h 

a7'''72 

, .go 
I - e3 0 '21 

w 
0 , 4 9 ~ 5 8 ~ 2 7 ~ . 7 2  

angle 
between 

XI dt Xm 

XI11 & 
XVI 

Circle readinga, telescope being set on XI 

2380 w W W 245' 4%' 6S041' Z M ) O  MI' 70' 68' So 6' 180 6# %X018* 85' 18' 

m I' 1, I# n II ~t H a II 

h 9-04 h 7'50 h 8.12 h 7-54 2 6-46 Z 7-94 Z 1-86 1 7'40 1 7.22 Z 6.80 
h 9.36 h 7-12 1 8.66 h 7-92 1 6-90 1 8-40 Z 8.60 Z 9-18 2 1-84 1 8-21 

9-20 7-36 8'39 3 6'68 8-17 8'23 8.29 7'53 7.51 

h 1.28 h 3'30 h 2-54 h 2'54 2 2'02 Z 3-61 Z 1-28 1 4.08 Z 1-31 Z 2-80 
h 2-20 h 2-74 h 2.86 h 2.08 Z 0'92 1 4'34 Z 1-78 1 3-94 1 1-46 2 2.24 

I 3-01 1-70 2-31 1x7 3-98 1-53 4.01 1-59 a's2 

d i e  Mean of Groups 
w - Relative Weight 
C cg Concluded Angle 

iff = 7"'9 1 : - '7 --  0.06 
w 
C =. 65' xa8 7'"91 

''''47 
w - 9 -90 
I - = 0 '10 
w 
, dg 19, s...47 



At XV 

Dec& 1849, observed by Captain A. Strange with Troughton and Simms' 36-inch Theodolite. 

angls 
beheen 

XViT & 
XVIII 

XVIII & 
XVI 

XVI & 
XU1 

XIIIBXII 

Circle readings, teleecope being eet on XVII 

00 1' 1800 1' 12' 1870 12' 140 24' 1940 24' 210 ~ 6 '  ~ 1 0  mt BQB' 4' 

n u I! f* I )  #t 11 tt N ,I 

A 48'7 2 h 49-08 2 48.24 1 49-56 2 49-62 1 50.46 1 49'70 1 48-62 1 $0'24 1 49-52 
h 48-90 h 48.66 1 48-30 1 49-64 1 50.28 1 49.60 1 49.46 1 48-90 1 48.48 1 51.10 

48.81 48.87 48-27 49-60 49-95 50.03 49.58 48-76 49.36 50.31 

h15.58 h15-74 1 16.66 1 16'80 1 16-34 1 15-24 1 17-60 1 14-80 1 16-48 1 14-84 
h15.78 h15.50 2 17-go 1 16.68 1 16.82 2 16-48 1 17-46 1 15-16 2 16.26 2 15-08 
- 

9 

15-68 15-62 17-28 16.74 16'58 15-86 17-53 14.98 16'37 14-96 

h52.04 h51'1a 2 51-36 1 50.52 1 51-20 1 52-90 1 50.92 1 53.40 1 51-66 1 53.00 
h 51-20 h 51-72 1 49'96 2 50'86 1 51-38 1 51-62 1 50.42 1 52-70 1 51-62 1 50.94 

- 
51-62 51-42 50.66 50.69 51-29 52-26 50'67 53-05 51'64 51'97 

h17-08 h16-4% 1 16-58 1 15'14 1 16-40 1 14-90 1 16-02 2 17-10 1 17-34 2 16'82 
h17.14 h 16-36 1 16.72 1 15'70 1 15-60 1 15-46 2 16-58 1 16-90 1 16-32 1 17.90 

17-11 16-39 16-65 15-42 16-00 15-18 16'30 17'00 16-83 17-36 

Jf= Mean of Groups 
w = Relative Weight 
GI = Conoluded Angle 

M = 4g1"35 

to 18 
I - - - 0 ' O j  
w 
C 4%' 51' 49'"35 

Y= 16"-16 

w , 
I - = o .08 
w 

4%' 8' 16".16 

i?f= 51"'53 

w = 13 '90 
I - = 0 . 0 7  
w 
c - 41° 57' 5""53 

Y = I C.42 

w = 17  -50 
I - = o -06 
w 
, . ~ = ~ ~ ~ ~ c ~ ~ t ~ . ~ ~  

At XVI 

Nitember and December 1049, observed by Captain A. Strange with Troughtan and S h m '  
36-inch l%eodolite. 

Y = Mean of Groupe 
w - Relative Weight 
C - Concluded Angle 

N =  60".17 

w - 12 -83 
I - = o -08 
w 
C - 22' 23' 601"17 

a n e b .  
MOSJJ 

yM' 

Circle readings, telescope being set on XIV 

837' 37' 167'37' 844'48' 164'48' 8S2°(Y 172'0' 365' 12' 179' 1Z' 6' 24' 186'24' 

If w 80 ' I  ,I n ,, ,, ' I  M 

h58.26 h60.24 h60.66 h62.80 1 60'40 h58.94 1 59.66 1 61-00 1 59'86 1 59-14 
h59.62 h 59-46 161.06 h 60.16 1 61-12 160.94 1 59-30 1 59.92 1 60.54 1 59.82 

d 60-63 
. 

58-94 59-85 60.86 61-48 60.76 60.17 59-48 60.46 60-20 59-48 



KARACHI LONaITUDINAL SERIES. 

A t  XIII-(Continued.) 

December 1849, observed by Captain A. Strange with Troughton and Simma' 36-inch Tireodolite. 

M = Mean of Groups 
w =I Relative Weight 
C = Concluded Angle 

df - 44"'4a 

w - 4 -50 
I - n o .22 
w 
C - 48" 7'44"ae 

59".60 - 8 .70 
I - = 0 'I1 
w 
c -630 9159C.60 

a€== 27"'72 - -8. 
I - e 0 -21 
w 
c ep49~58t,7~.72 

- 

-10 
betneein 

XVI & 
XIV 

'IV& 

IX 

C i e  reading$ taleeoope b e i i  set on IX 
- 

o" 1' iw 1' 7" 12' la70 w la0 1w w el0 36' mlo a~' 280 w e080 av 

II n II II ,I #I IS ## a " 
AM-78 Z 45-40 Z 42-56 Z 43.22 Z 43-68 Z 46'30 Z 43.22 Z 44'96 Z 44'72 Z 45-94 
h42.98 1 45-12 1 42-16 1 41-54 1 45-58 1 43-78 1 42'94 1 46.28 1 44'72 1 46.48 

43.88 45-26 42-36 42'38 4463 46-04 43-08 45-62 4471 46-21 

h60-20 h 61'32 Z 60.08 Z 58-72 Z 60.20 2 57-78 Z 60.28 Z 58-78 1 60.42 1 60.32 
h5g.14 1 59-88 1 60.04 1 59-20 1 60.98 1 59.68 1 61-28 1 57-08 z 58.88 1 57-72 

- 
~ 9 . ~ 7  60'60 60'06 58'96 &'59 S8'73 60a78 37-93 59'65 59'02 

ha7.60 1 27-48 1 28-14 Z 30'14 I 27.42 1 26.70 Z 28-50 1 28.98 Z 17-44 2 24-94. 
hzg-04 Z 27-18 1 27-70 1 30.1a 1 25.92 1 14-38 1 28-00 1 28-88 2 28.38 1 27-26 

28-31 17-33 z7ga 30.18 26.67 25-34 28-25 28-93 27-91 26'10 

At XIV 

December 1849, observed by Captain A. Xtrange with fioughton and Simma' 364nch W l i t c .  

Angle 
between 

1111 

& 

Circle mdhgs, telescope being set on XI 

2Q60 8 ( ~  66" W W0 W 6a041' ZM)O 68' 70°68' 268' V 78' 6' %K018' 85' 18' 

I? #I I? I# C I# I# ## # #I 

1 9-01 h 7-50 A 8-12 h 7'54 2 6.46 Z 7.94 Z 7-86 Z 7.40 2 7-21 Z 6-80 
h 9.36 h 7-12 h 8-66 h 7-92 Z 6-90 1 8.40 Z 1-60 1 9.18 11-84 18-12 

9-20 7-36 8-39 7-73 6.68 8-17 8.13 8'29 7'53 7-51 

h 1-18 h 3-30 h 2-54 h 2-54 Z 2-02 1 3-61 1 1-28 Z 4'08 1 1'32 Z 2-80 
h a-20 h 2.74 h 2.86 A 2-08 2 0'92 1 4'34 1 1-78 Z 3-94 Z 1-46 1 1.24 

1'74 3'0% 2-70 1-31 1.47 3'98 1-53 qar  1-39 2.52 

Jf= Mean of Group 
w = Relative Weight 
0 n Concluded Angle 

M =  7".9' 

'7 
- =  0'06 
w 
0 - 65' 12' f'"91 

a€a 2"'47 
w - 9 -90 
I - = 0 'I0 
w - 58. 191 211,47 



At xv 
December 1849, observed by Captain A. Strange with Troughton and Simms' 36-inch Theodolite. 

A* 
between 

mI & 
XVIII 

XVIII & 
XVI 

XVI & 
XI11 

XIIIBXII 

Circle reading% teleecope being eet on XVII 

00 1' 1800 1' 70 18' 1870 1~ w 1940 w 210 MI ~ 1 0  s ~ .  a' 

II U II I1 N $1 f I  It N #I 

A 48'7 2 h 49'08 1 48.24 1 49-56 1 49.62 1 50.46 Z 49.70 1 48-62 1 50.24 1 49-59 
148.90 h48.66 1 48-30 1 49-64 1 50.28 1 49.60 1 49.46 1 48-90 148'48 1 51.10 

48'81 48-87 48-37 49-60 49.95 50-03 49.58 48-76 49.36 50.31 

115.58 h15.74 1 16-66 Z 16-80 1 16-34 1 15-24 1 17-60 1 14-80 1 16-48 1 14.84 
h15.78 h15.50 11j-go 116.68 1 16-82 E 16.48 117.46 115.16 116.26 215.08 
- 

I 

15-68 15-62 17'28 16.74 16-58 15-86 17-53 14-98 16-37 14-96 

152.04 hjr-ra  1 51-36 1 50.52 1 51.20 1 52-90 1 50.92 1 53-40 151.66 153.00 
h51-20 h51.72 Z 49'96 2 50-86 1 51-38 1 51-62 1 50.42 1 52-70 1 51-62 1 50.94 

- 
51'6a 51'42 50.66 50.69 51-29 52.26 50.67 53.05 51-64 51'97 

h17-08 116'4% 1 16.58 2 15.14 1 16'40 1 14-90 1 16.02 1 17-10 1 17-34 116'82 
h17.14 h 16-36 1 16-72 1 15-70 1 15-60 1 15-46 1 16-58 Z 16-90 116'32 1 17-90 

17-11 16-39 16-65 15-42 16.00 15-18 16'30 17.00 16.83 17-36 

Jf= Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 4g1"35 

= .go 
1 -  - - o -05 
w 
C 42°5~'49'"35 

Y= 1C.16 

w - I I  mgO 

I - = 0 -08 
w 

= 4 2 0  8.16...r6 

i%f 51"'53 

w 1 13 '90 
I - = o -07 
w 
C -  41~57e51-,.53 

X 16".4a 

w = 17 '50 
I - - o -06 
w 

53' 36' 16"-42 

At XVI 

Hiember and December 1849, observed by Captain A. Strange with fioughton and SQmms' 
36-inch Ilreodolite. 

Y = Mean of Gmupe 
w =. Relativo Weight 
C - Concluded Angle 

X - 60"'r 7 

w - 1% '8, 
I - = o -08 
w 
c = 22' 23' 608"17 

a n e b .  

yM' 

- 
Circle readings, teleecope being set on XIV 

W0 87' 167'87' 8440af 164'48' 862'0' 172'0' 865'11 179' 12' 6' 24' 186'24' 

If w ,, I* ,# W ,# ,I ' I  f# 

A58.26 160.24 h60.66 h62.80 160'40 858.94 1 59'66 1 61-00 159.86 159'14 
h59.62 h59.46 h61.06 160.16 Z61.rt h60.94 1 59-30 1 59.92 160.54 159.82 

d 60.63 

58.94 59-85 60.86 61-48 60.76 60.17 59-48 60.46 60.~0 59-48 



SB. XARACBI LONGITUDINAL SERIES. 

. At XVI--(Continued.) 

Nwember and December 1849, observed by Captain A. #range wa'th fiougMm and Simm' 
36-inch Theodolite. 

M P Mean of Groups 
w - Relative Weight 
C =Concluded Angle 

Jf ,  14"-84 

W - 7 -01 - .14 
w 
C - 51' 9'14".87 

M =  al"-15 

' 5 '60 
I - - o .18 
w 
C - 82' 17' P ~ C . ~ 5  

dd- 53"'04 
w - 4 -80 
I - - o 'ax 
w 
c ,= 370 I f l  53s.oq 

Jfq 2 f184  

w - 8 -30 
I - = 0 ' I 2  

Angle 
betam 

Circle readin@;a, telescope being eet on XIV 
. - 
887' 81' 167O 87' 8U0 48' 16L0 48' 86Z0  0' 178O 0' 859" 1% 179O 12' 6' W lsGO W 

' w 
27-84 26.62 27-93 26.78 2631 28.27 25.80 26.87 24.86 27.12 - 5,. 5,a  26".84 

At XVII 

December 1849 and January 1850, o6served by Captain A. Strange with fiougMm and 
Sdmms' 364nch Theodolite. 

R M & 
XI11 

XI11 BXV 

XV & 
XVII 

XVII dt 
tXVII1 

Angle be- 
tween 

XIX b 
X1(. 

a a a a H I* ' f  f )  8' I f  

h 14-86 h 14'20 h 14-88 h 15-24 1 1440 h 16'78 1 14.90 1 14-68 1 14-68 1 16-10 
h 14'56 h 14-04 h 15-06 h 15.62 I 16.04 h 15-88 1 13-94 Z 12-74 L 14'ao I 10-50 

d 17-24 113'94 
d18.34 

14'71 I 14'97 15'43 15-12 16.63 14'42 13-71 14-44 14-72 

h 21-98 h 19-38 h 20.58 h 19.60 1 21-52 1 19-78 1 21-94 1 20.24 2 22-30 da3.15 
hza.66 hzo.94 lr 19-86 h 19'32 1 20.38 d20.69 1 23.58 I 21-68 1 aa.22 d23.03 

d 20'93 d18.26 

22.82 20.16 20.22 19'46 20.95 20.47 22.j6 20.96 22.26 21-48 

d50.59 h55.40 h 53-30 h 54'34 1 55.10 d 52'52 1 53'32 1 53-84 1 5 d 8  1 53.48 
d 50.89 hsa-;8 h53.48 1153.32 I 53.32 d 53.04 1 52-12 1 54'00 1 53-48 d 48.65 

- 
50'74 54'09 53'39 53-83 54'21 52'78 52'72 53-42 54'18 51'07 

dzf-92 h26.02 hz i -82 h26'72 1 25-62 d28-32 l25.82 127.78 114.32 1 27.96 
d27.76 127.22 h28.04 h 26-84 1 af'oo d 28-21 I 25'78 1 23-96 2 25-40 2 26.28 

Circle r e d u p ,  telescope being set on XIX M = Mean of Group 
w ==Relative Weight 

I@ 20' 880. W 145' 31) 827' 81' 16C 48' 334' 48' 161' 66' 841' Mf 169'7' SIYBo 7 C - Concluded Angle 

I' ## ,# ' I f  I! # f f  Af=56"*93 
h 57-80 56.34 h 51-54 158.32 h 55.88 1 59'54 1 59-54 8 53'76 155.70 k54'94 I 

h 57-24 h 58.00 h 5  7'82 h 5  7-30 h56.58 I 59-80 h 54'24 h56'1o h 56.46 A55-74 W a 4 "a0 
I - - = o 3 4  
w 

57'51 57-17 57-68 57-81 56-23 39-67 56-89 54'93 56-08 55'34 c - 550 3%' p 9 3  



. . 
I OBSERVED ANGLES. 39-4, 

T 

A t  XVI1-(Continued.) 

Dee& 1849 and Januay 1850, observed by @brptain A. Strange with Doughton and 
Simms' 36-inch 5'kodolite. 

Angle 
b e e n  

. XX & 
XVIII 

XVIII & 
XVI 

XVI&XV 

Circle wadingq teleampe being aet on XIX 

1400 80' 8W ZO' 147' 81' 8W81' 164' 43' 834' 43' 161' 66' 341'66' 169' 7' 848 7' 

#I " 0.  ,, ,, ?' I# I# ,I N 

1 16-16 2 12-22 1 12-94 Z 13.36 h 14-34 h 15-24 h 15'aa h 15'1a h 13.44 h 1560 
E I . + ~ o  1 11-72 1 14'00 E 14'74 h 14-26 h 14'60 h 14.64 h 16-04 E 12-55 h 16-24 

Af - Mean of Groups 
w =Relative Weight 
C = Concluded Angle 

hi = 14'"40 

W = 7 '00 

5 =3 0 '14 

A t  XVIII 

November 1849 and Januuy 1850, observed 4y Captain A. Strange with Troughton and 
Simms' 36-inch Theodolite. 

Circle readings, telescope being set on XVI hi= Mean of Grou 
w == m t i r e  

180" 1' 18' 187O 18' 1F W lWO 5%' 21*W m1° 86' 28' 48' 'XI@ 48' 
C = Concluded Angle 

I - = 0.11 
w 

24.49 25'75 27.35 25.99 26'84 Z;.II 26'54 24-85 26-24 17.20 C -48 43'26"'24 

1- 

15-38 12-47 13-47 14.05 ' 14-30 14-92 1 ~ 9 3  15-58 12.99 15-92 1 - 58. 1 1' 14"s40 
r 

1 8-68 1 7-92 1 5-06 1 6-52 1 8.24 1 6-20 h 9.66 h 7.88 1 8.02 h 6.72 
2 8-42 2 7-08 1 7.62 1 6-70 1 8.1 a 1 5-20 h 8.34 h 7-16 2 8.98 h 7-26 

8'55 7'50 6-31 6.61 8-18 5-70 9.00 7'57 8.50 6.99 

Z 62-10 1 63.64 1 66-26 1 64-20 1 64-10 1 65.40 h 61.7 8 1 63'22 2 62-50 h 63.68 
1 62-94 2 63-76 1 63-94 1 63-46 1 63.08 Z 64-92 h63.38 1 63-06 1 62-56 Ir63.10 

Z 64-36 h 64.34 

61-52 63-70 64'85 63'83 63-59 65.16 63-17 63'14 62'53 63'39 

7"'49 
w = 7 -60 
1 - - - o '13 
w 
Q , 48. ,4* 7ne.49 

I 
Y - 3''*59 

w = 10.68 
I - = 0.09 
w 
C = 57' 43' 3"-60 

M a  '"'77 
w = 13.20 
I - - o -08 
w 
C-310,1. I,,.7, 

& 
XVII 

T 

1 62-24 Z 62.46 1 60.58 Z 60'30 Ia6r.90 1 61-64 Z 63.66 t 63-14 1 62.~0 2 6oa;6 
E 61-56 Z 60.36 1 61-40 1 60.88 161.68 1 62.00 1 62.86 162.48 161.80 1 61-42 

61-90 61-41 60.99 60-59 61-79 61.82 63-26 62.81 62.00 61.09 



GB. KARACHI LONGITUDINAL SERIES. 

r 

A t  XVIII+Continued.) 

November 1849 and January 1850, o6eerved by Captain A. Strange with Trouglrt~n and 
Simms' 36-inch 53eodolite. 

M= Mean of Groupa 
w = Relative Weight 
C = Concluded Angle 

Angle 
between 

Circle readings, telescope King set on XVI 

If 1900 1' (1" 18' 187" 18' 14' 2-4' 194' 1' 21" 36' 201" Sf 28" 4s' m0 4sf 

XVII & 
XIX 

I' f. )I I' f I  '8  If If Y 

h3a-74 133.26 A 31-62 131.94 Z 31-30 1 31-82 1 31'20 1 33.06 2 34.44 1 35.52 
133.32 133.60 h33-36 1 31-72 1 33-04 1 33-02 1 31.86 1 32-20 1 32-36 1 34-96 = 7 -40 i I - - o -14 

w 
33'03 33'43 32'49 31'83 31.67 32'42 31-53 32-63 33-40 35-24 ' C = 26' 24' 3%"-77 

h4opa h 44.3~ h ~ 6 o  1 44-88 Z 45-71 1 46.04 1 44.48 1 44-78 1 43.80 1 43-12 
A41.74 hw-ao h45.50 1 45.44 Z 45-54 1 w.96 1 46.24 1 45.54 1 45.74 1 43.02 

- 
41-33 44-26 45-05 45-16 45'63 45-50 45'36 45'16 44'77 43'07 

Y= ~ " ' 5 3  
w = 5 -10 
I - - 0 -20 
w 
C = 41' 54'qqf"53 - 

At XIX 

Janwry 1850, obseroed by Captain A. Strange with Troecghton and 8'mme' 36-inch Theodolite. 
- 

Cirole readings, telepmpe beiig aet on XXI Y - Mean of Group 
w - Relative Weight 
C = Concluded Angle 

" Jf=7"*87 

I - - - o -15 
w 

8-00 9-29 9'20 7.73 8-46 6-20 5-86 7" 8.17 8'62 C = 47'34' 7'"87 

I - -  = 0.06 
w 

10.68 11-55 9-82 I 1-18 9-21 10.58 10.39 10.59 11.40 10.92 C = 25' 28'10"'63 





42-k KARACHI LONQITUDINAL SERIES. 

" 

At XX-(Continued.) 

November 1849 and January 1850, obaerved by Captain A. Strange with Troughton and 
Simma' 36-inch Tileodolite. 

Angle 
betweon 

XIX & 
1 

XXI & 
=I1 

Circle readings, telescope being set on XlX 

16E043' 888" 48' 165'64' 846'64' 178.6' 858' 6' 180' 18' 0' 18' 187' 80' (I0 80' 

n N I' #t I: D ,  n I' ,I • 

d39-88 139.84 1 35'76 1 33-74 135'52 Z 37.04 135.74 1 35-20 1 36.00 135'64 
d38-94 1 38-68 Z 36.68 1 36-68 1 36-90 1 37.06 1 37-84 2 37-52 2 38.60 2 36.58 

- 

39.41 39-26 36'22 36'31 36'21 37-05 36'79 36-36 37-30 36-11 

d45.43 h45.40 1 48-04 1 47-36 1 47-64 1 46-82 147'02 1 48-80 1 47.00 2 46-52 
d45-07 d46-39 1 47-36 2 48.14 1 45-53 1 47.72 146.12 1 46-84 1 46'48 146.70 
d45-85 d47.09 d45.49 d w 8 5  d46.16 d47.68 d47.56 d48.12 d46.61 d48.34 
d46.77 dq.1-91 d45.15 d46.38 d47-36 d48.26 d49'98 d47.43 d47.34 

45'78 46'39 46'43 46'43 46'43 47'40 47'24 48'44 46'88 47-23 

Y = Mean of Groupe 
w = Relative Weight 
C - Concluded Angle 

h? P 37n'09 

w c 5 '30 
I - 0 'I9 
w 
C = 59' 9'37"-09 

d i n  4 6 8 6  

I - '3 
- - o 008 
w 
6' 0 55. 40' 46'.86 

At XXI 

J a n u a y  1850, observed by Captain A. Rrange and Mr. C. Lane with Troughton and Simm' 
36-inch Theodolite. 

Y= Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

Y a - 10 '30 
I - - 0 'I0 

w 
C - 74' 13' 5'"41 

66 - q".og 

w = 11 -10 

I 
- 0  

w 0 '09 

C 55' 37' 4".03 

An& 
between 

X m  & 
XXIII 

Circle readingg telemmpe being eet on XXIV 
- 

0° 1' 1804 1' P lZ' 187OlP 14.W 104O8d' 81°86' 2Ol036' 28'49' 2OS04S' 

I n  I# 0 I# I' a' ' I  C #' ' 

h 7-30 h 7-14 h 4-06 h 5-00 1 6-28 h 6.00 Z 5'06 1 5.08 h 6-62 h 5-06 
h 5-62 1 6-60 15.12 1 3-84 6.46 h 5.26 1 5-04 1 4-14 A 4-21 A 4.36 

6.46 6.87 4'59 4-43 6-37 5-63 5.05 4-61 5-41 4-71 

h 3.98 h 3-36 h 4-88 h 3.58 1 1-42 h 4-66 1 5.12 Z 5-30 A 2-90 h 3-54 
13-68 2 2-14 h 2-42 h 3-16 h 5-30 h 5-18 1 5-52 1 4-36 A 3-48 h 4-68 

1 4'48 A 4.68 

3-83 3-00 3-93 3-37 3'80 4'92 5'33 4-78 3.19 4-11 









*B. KARACHI LONGITUDINAL SERIES. 

At XXIV 

Janeurv 1850, observed by Captain A. Strange with Troughtrm and Simnzs' 36-inch Theodolite. 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = ~ ' " 3 0  

= 23 .3" 
1 - - - o -04 
20 

C = 58' 42' M"'30 

1 4'"40 
w - zo '40 

- - 0 '05 
w 
c , d3' 37# r4"'40 

Angle 
be tween 

Circle readings, telescope being set on W V  

0' 1' 180" 1' 7" 12' 187" 13' 14'24' 194" 24' 21'36' 201'37' 28O 48' 203' 4' 

At XXV 

February 1850, observed by Cizptain A. Strange with Troughton and Simms' 36-inch !!%eodolite. 

I 

XXV C 
XXIII 

M = Moan of Groups 
w = Relative Weight 
C = Concluded Angle 

Angle 
between 

- 

)I J ,  tt 11 P I I  II ' I  J I  " 
h43-50 h45.52 h44.04 h43.58 144.32 145'36 1 44'50 243.78 1 44-74 1 43'92 
hq3.68 h43.20 h43-10 h44-30 144.24 145.62 1 4 . 2 8  1 4 5 ' ~ 6  144'74 .!44'50 

43-59 44'36 43-57 43'94 44-28 45'49 44'39 44-47 44'74 44.21 

Circle readings, telescope being set on XXVII 

0° 1' 180" 1' 7' 12' 187" 12' 14' 24' 1%' 24' 21' 36' 201'36' 28"a' 203' 48' 

h14-48 h13.48 h15.02 h13-98 11qgo 113.70 113.91 215.86 1 14-38 1 1 4 . 4 ~  
h13.90 A1406 h15.66 1~13.36 114.74 114.16 113.90 115.48 114'48 11q.16 

I -  

14'19 13-77 15-34 13-67 14-82 13.93 13-91 15'67 14-43 14'29 

XXVII & 
XXVlII 

XXVIII & 
XXVI 

- 
XXVI & 
XXIII 

11 , I ~t t' ,I I, Jf = 60'"10 
159.64 159'10 159'32 159.06 159.24 Z 59-06 h62.10 
1 60.40 1 60.00 158.62 1 59-96 l58.22 161.18 h60.98 

0 'I2 
w 

60.02 59.55 58-97 59-51 58-73 6 0 . ~ 2  61-54 

M== 11"-89 112.46 111.20 113.88 112.16 111-70 Z 11-48 h10.44 hr1.30 Z 12-50 112.38 
111.26 111.48 11.3.28 111.96 113.08 210.50 hr1.12 ~ I I - 4 6  111.46 112'76 w - 12 .80 1; = 0 -08 

11-86 11-34 13-58 12.06 12-39 10.99 10.78 11-38 11-98 12.57 , o, 11,,.89 

h10.64 h 1 r . p  Z10.78 113.16 z 11.78 111'32 hr3.10 h13.34 2 11.92 Z 10.80 
~ I I - 0 6  h13.50 111.96 I 10.44 1 10.82 1 12.20 h12-28 h12.58 Z 10.12 1 10.10 

Z 11-90 

10.85 12-61 11.37 11.83 11.30 11-76 12-69 12-96 11.02 10.45 

Jf= 1 1 ~ ~ 6 8  

'10 = 10 -60 
I - =  0 . 0 9  
w 
C - 40" 18' 11".68 



OBSERTED ANGLES. 4 7 ~ ~ .  

I 

b 

A t XXV--(Continued.) 

February 1850, observed by Captain A. Strange with Troughton and Sinam' 36-inch Theodolite. 

Angle 
between 

XXIII & 
XXIV 

Circle readings, telescope being set on XIXVII 
- 

0°1' 180°1' 7'12' 187'12' 14'24' 194O24' 21'86' 201'36' 28O98' 20804SL8' 

' I  I# ,I ,# I' 1, ' I  I# 

h56.42 h57.94 157.a2 155.54 155'40 156.38 h55-42 h54.66 156.56 156.82 
h57.64 h55.84 156.28 156.16 156.24 157.08 855-02 h54.86 257.98 157.78 

57'03 56-89 56'75 55-85 55-82 56-73 55.22 54'76 57-27 5;-30 

31 = Mean of Group 
w = Relative Weight 
C = Concluded Angle 

M = 56"'36 

= I0 '60 
I - = 
w "'9 
C =69O58'56".36 

A t  XXVI 

F e h y  1850, observed by Captain A. Strange with Troughton and Simms' 36-inch f l~eohli te .  

h ? l e  
between 

XXII 
gXIIl 

XXd:L 

- & 
XXVII 

XXV1lcL 
XXVIII 

Circle readings, t e l b p e  being set on XXII 
- 

0' 1' leOO 1' 7d12' 18'i0 12' 14O 24' 19C 24' 21'36' 201'37' 28'48' 208O49' 

N I ' I  " N I ,  " I# '# ' I  

1 15.08 1 18.14 1 18.84 1 18.76 h18-a0 h19.62 1 16-24 1 17-44 1 16-78 1 19.70 
1 17-62 1 17.48 1 18.14 1 17-34 h16.44 h17-30 1 15-28 1 18-32 1 18.32 1 20'21 
1 16.62 

16.44 17-81 18-49 18-05 17.32 18-46 15-76 17-88 17-55 19-96 

1 34-22 130.42 132.38 1 31-46 A33.80 h32.92 133.16 13 1-24 1 31-26 130.24 
133.46 131.44 131.98 131.38 h34.40 h31-98 134.50 130-02 130.98 129.62 

33.84 30'93 32-68 31.42 34'10 32-45 33'83 30.63 31.13 29'93 

153.80 151.20 151.60 150.82 h51.46 h51.62 151.06 1 52-08 152.78 151.66 
153.84 151'90 150.68 150.84 h51-24 h52.16 150.54 152.18 151.jz 1 54-74 

53-82 51-55 51'14 50.83 51-35 51.89 50'80 52-13 52-23 53.20 

1 2.76 1 4-22 1 2'72 1 3.02 h 2-14 h 1-80 1 4'20 1 4'68 1 4'82 1 4.50 
1 1.36 1 4-36 1 5.26 1 3-00 h 3-40 h 3-02 1 4-10 Z 3.50 1 454 1 2.96 

2 4-04 

2-06 4'29 4.01 3-01 2.77 2.41 4'15 4'09 4.68 3-73 

M= Mean of Group 
w = Relative Wcight 
C = Collclr~ded Angle 

K= 17"'77 

U, 6 -24 
I - = o -16 
w 
C = 49' 28' 1 7 ~ ~ 7 6  

31= 32"'09 

w = 4 '30 
I - - - o '23 
w 
C=370491321t.09 

51'"90 
w = 8 -60 
I - = 0 ' I 2  
w 
~ = ~ ~ o ~ ~ ~ ~ ~ ~ . ~ ~  

M =  3"'52 

, .27 

I - - - 0 'I0 
' W  

C-48'53' 3'"52 







KARACHI LONGITUDINAL SERIES. 

4 

I 

. 
At XXIX-(Continued) . 

Janwry 1851, ob8erved by Captcain A. Strange m'th Zkoughton and Simma' 36-inch Z4eodolite. 

Angle 
betwoen 

&XI 8 
XXJTIII 

XXVIII & 
XXVII 

XXVII & 
xxg 

X~~ & 
XTXII 

XXXII & 
~ ~ ~ 1 1 1  

Circle readings, telescope being eet m XXXIII 

oO 1' 180° 1' 7O 12' . 187" 12' 1 4 O  24' 1 9 4 O  24' 21°36' mi0 86' !a0 48) mi0 48' 

N ## I# t# #8 H n M n t# 

A42-18 A43.62 z 42-18 141.88 140'76 l 40'88 1 39'98 1 39'80 13956 1 39.98 
A~I-04 A~I-82 142'16 140'02 142.96 Z 42-02 Z 40'22 141.78 240.42 140.84 

1 39.68 142'84 

41.61 4 ~ 7 %  42-17 40'53 4a-19 41'45 40'10 40.79 39'99 40'41 

111.24 h34-30 z 32.31 132.32 134.10 134.08 2 34-04 134.46 h35.92 13406 
135.24 A34.06 132.92 2 31-58 13444 134.16 133.70 13q16 A3413 134.6~ 

33'14 3 4 ~ 8  92-62 32'45 34'27 34'12 33'87 34.31 35'0% 34'34 

Z $5'72 156.54 156.76 , 2  55-42 154.76 Z 5 ~ 5 0  2 5722 158.48 h5y48 Z 55.88 
1 56.50 A5498 156.66,155-94 156.68 154.88 156'22 157.42 A5604 153.86 

I 

56-11 55-76 56'71 55'68 55-72 55'19 56'72 57'95 55'76 54'87 

Z 55'98 A54-60 156.72 156.08 z 56-04 2 55-58 1 $4'16 153.06 158.06 154'92 
3 55-6a A57-78 Z 56.70 2 56.46 1 55-10 257.24 155'14 1 5428 h55-18 156.68 

256.60 

55.80 56'19 56-71 56.27 55-57 56.16 54-65 53-67 56.61 5590 

Z 14-44 h15.76 Z 13-18 1 r5.ra l1480 113.90 115.22 2 14.64 A10.78 2 13'84 
1 13-84 h1434 Z14.96 z 13-31 2 x 4 ' 7 0  111po 2 14-68 115-12 h ~ g ' ~ o  113.62 

114.84 

14'14 15.05 14.07 14'2% 14'75 12'90 14.95 14'88 L3.17 13'73 
I 

- 

M = Mean of Group 
w = Relative Weight 
C = Concluded Angle 

M e  41"'20 

w - 8 '44 
I - =I 0 'I2 
w 
C - 79' 45' 41"'ao 

33"'84 - I3 .p  
I - = o '07 
w 
C e . 5 o 0 ~ ~ 3 3 " . 8 4  

5 6 0 5  

W 0 YO '30 
- - - 0 'I0 

w 
C = 36" 47'56"'05 

dl = 5511.74 

w = 8 -18 
I - = 0 -12 
w 
C = 63" 23' 55'"75 

3f- 14"'19 

w r=r 10.67 
I - = o '09 
w 
C - 63" 35' 14"'17 



OBSERVED ANGLES. 

At XXX 

Junuuy 1851, okerved by Captain A. Strange with Boughton and Simms' 36-inch mo&li te .  

Jf - Mean of Groups 
w = Relative Weight 
C = Conoluded Angle 

di = 27".95 - .O1 

I - 3 0 -25 
w 
C = 59' 17' a7"-g5 

9% - 
I - E: o -29 
w 
Q , g30 47, 9n.63 

between 

--' 

XXlX (b. 
XXVII 

Circle readings, telescope being set on XXXII 

0° 1' 180°1' 7O11 1810 12' 14O80' 194O 24' 81°86' 20l036' 28O4.8' W04' 

I ' 8  D, I. ' I  ' I  " I #  " rr 

ha8.00 825-74 Zzg.04 126.68 hz8.08 Az8.18 h28'54 h26.78 130-40 130.38 
h25-46 h2652 125.66 128.30 h27.93 h2g-00 ha]-36 h.7.52 131.20 129.78 
h27.42 

a696 26-13 26'35 27-49 28-00 28.59 27-95 27'15 30.80 30'08 

h 9-74 110.88 11o-za 110.78 ~ I I - 5 6  h9.68 A1o.96 A 9.68 16.82 16.00 
h1o.48 h 9'80 1 9-64 1 9.00 hr1.18 h9.82 h1r.96 h~o-50 16.70 17.24 

Io.11 1o.34 9'93 9'89 11-37 975 11-46 10'9 6.76 6-62 

At XgXI 

Januay 1851, observed by Captain A. Xtrange with Boughton and Simms' 36-inch Tkodoldte. 

Angle 
between 

xxvm Q; 

XXlg 

X X a  & 
XXXIlI 

C i l e  readings, telescope being eet on XXVIII 

00 1' 180° 1' 7 O  12' 187'12' 1 4 O 2 4 '  1 9 4 O 2 . L '  81°36' 20l086' 28O46' XS048' 

!# I )  I# I#  N )I n II I' c 

252.96 150'74 153.96 152.80 h54'46 h54'93 153'78 153.06 Z54.28 15476 
151-00 150.52 151.56 1 54-12 h53.66 h53-54 152-72 15~~4 .4  154.22 153-78 

152'76 

51-98 50.63 52.76 53.46 $406 5423 53.25 52-75 54-25 $42; 

' 160.02 159'48 158.48 158.40 h58-74 h55-74 159.98 1 57.94 157.34 lg7.oz 
160'04 159.30 1 5gSra l57'70 h58.06 h56.90 1 58.88 156.50 156.86 1 57-90 

60'03 59'39 58.80 58'05 58'40 $6'32 59-43 $7'22 57'10 51-46 

X = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 53'"16 

, .23 
I - = o -16 
w 
= 4'" IB' 53".1~ 

Y" 58"'2a 

lo , 6 
I - = 0 '15 
w 
C - 510 14' 58"*22 



KARACHI LONGITUDINAL SERIFS. 

At XXXII 

January 1851, o k m e d  by Captain A. Strange with Trovghton and Simms' 36-inch %dolite. 

M- Mean of Group 
w c- Relative Weight 
C - Conoluded Angle 

M E 5"- 73 

= 14 '70 
- o -07 
w 
C - 72' 4' 5"-73 

ML. 59""9 
w =3 6 -10 

I - = o -16 
w 
~ - ~ ~ ~ 3 ~ ~ 5 ~ ~ . ~ ~  - 
M =  35".26 
So - 
I 

8 '97 
- =r 0 'I1 
w 
0 - 57' 56'35N.25 

Jf = 40'"69 

w - 7 .+z 
I - - o -13 
w 
C - 57' 18' 40'"69 

- 

-10 
between 

XXXV & 
m v  

a x I v  & 
XXmII 

xXXIII & 
XXIX 

& 
XXX 

Circle readings, telescope being set on XXXV 

0'1 180' 2' 7'12' 187'12' 14' 24' 194' 24' %lo 86' eOlo 86' 28' 48' 80s' 48' 

n II /I I) ID IP  'I I n " 

Z 4'50 Z 4.80 Z 4-70 2 6-04 Z 5-20 Z 6-20 Z 5-12 Z 5'80 Z 7-86 1 5.78 
1 4.94 1 5-70 Z 5-30 Z 5-98 1 6.52 1 6.54 1 4-98 1 6-74 Z 6-64 z 5-16 

4 7 %  5-25 5-00 6-01 5-86 6.37 5-05 6-27 7-25 5-47 

z $9.90 1 57-96 Z 58.76 1 58.62 Z 60.40 1 59.84 1 59.82 Z 59-30 Z 57-44 Z 58.98 
Z 58.18 15g-10 Z 59.54 Z 57-18 162.08 Z 58.38 1 61-18 Z 59-74 156.84 Z60.54 

39-04 58'53 59-15 57'90 61-24 59'" 60'50 59'5' 57-14 59'76 

2 35'14 Z 35-78 135'48 Z 34'18 135'34 2 35-36 234'64 134'50 136'34 137.76 
135-34 Z 35-08 133.98 Z 35-34 Z32-80 Z 36.12 134'18 Z 34.08 1 37.36 235.78 z 35-12 

35'24 35-43 34'73 34'76 34'42 35'74 34-41 34-29 36.85 36-77 

Z 41-64 Z 39-92 142.30 Z 42-08 1 40.18 Z 40.60 Z 40.98 Z 40.30 Z 38.78 Z 38.40 
141.86 Z 39.68 2 42-22 Z 41-54 Zqz-oo Z41.36 140-02 139.50 140.58 1 39.32 

z 41-74 

41-75 39.80 42.26 41-81 41-31 40.98 40'50 39-90 39.68 38-86 

At  XKKTII 

Jantmy 1851, o b 8 m d  by Captain A. strange with fioughton and B i d  36inclA ilicodolits. 

M = Mean of Group 
w = Relative Weight 
C - Concluded Angle 

M a  278*19 
to - .70 
I - - o -18 
w 
~ ~ 6 ~ ' 3 6 ' 2 7 " ' 1 9  

Wle 
between 

X m  & 

Cimle readings, talesoope being eet on XXXI 
' 

88'6W 9 " 6 Y  81°1W 311' 1 W  88'W 818' 2 1  46'88' %%'88' 6P46' Bz"46' 

u 'I ,I u u t j  #I I tt 

2 26'30 127.70 h25.96 128.04 h24-4% h27.24 Z 28-00 Z 37-48 128'44 Z 27-90 
124'9% 227-22 ha7-20 h26.38 ha484 h27.58 Z 28'16 Z 28-06 Z 28.98 2 29-02 

25-61 27.46 26.58 27.21 24-63 a7.41 28.08 '7.77 28-71 28.46 



OBSERVED ANGLES. 58-B. 

d t XXX1II--(Contirmed.) 

Januuy 1851, observed by Captain A. Strange with Tkovghton and rSimm* 364nch Tireodolitc. 

angle 
bstresn 

XHX & 

XXXII dG 
XXXIV 

XXXTV dc 
XXXVL 

C i d e  re9dinge, taleeoope being set on =I 

28.6%' 9,802).69' 81' 10' S1l01W 88OW Bl8OBZ' 46' 88' 2%' 62O M f  888. Gf 

f f  f a  f f  I f  N I f  I t  It I t  ' 

114~36 1 15'30 815'66 h13.46 h16'36 h15.36 h12'84 h14-62 112'78 1 14-42 
1 15-50 814-56 h14-a2 h13.60 h14-46 h13-96 A1454 h14.88 814.06 8 12.66 

15-23 14-93 14-94 13.53 15-41 1466 13-69 14.75 13-42 13-54 

8 2-90 1 1 . g ~  h 4-74 h 3.70 h 3-00 h 4-71 h 4-12 h $20 16-04 14-06 
13.00 14-06 h 5 . 1 ~  h 4-43 h 2-92 h 4-64 A 4-74 h 4-20 Z 4-20 83-54 

3-95 2-99 4'93 4.06 2-96 4 6 8  4'43 4'70 5'1o 3*0 

2 54-20 Z 54.68 7652.42 7650.94 h53.32 h52-38 h53'90 h~ 1'16 1 53-06 2 53.76 
Z 5462 2 54.60 h53-64 hs2.70 h55714 1153.58 h5z-80 h53.86 254'08 154'16 

h ja.50 

5C4I 54'64 53-03 51-82 54.28 52'98 33-35 52'51 53'57 53'96 

M 3  Mean of Groups 
w =Relative Weight 
a COnduded &le 

.&?IP14".41 

tD - .20 
I - - o -08 
w 
c w ~ 8 0 2 8 ' ~ 4 " * 4 1  

M 3  4"'06 
= x x  -60 

I - P 
w 0 '09 
c,540 4tt.06 

- 53*'s46 

" 9 '59 
I - r=i 0 '10 
w 
C = 4 9 ° 4 8 ' ~ 3 " ' 4 5  

At X x X I v  

Dec& 1850, okerved 6y Captain A. Strange with Troughton and S h '  36-inch Tiseodolite. 

M  =3 Mean of Groups 
w PI Relative Weight 
" &Ie 

M =  50"-76 

w 13 -38 
I - = o -07 

. w  
C = 57' 48' 50'"77 

5 ~ " ' ~ '  
w = 31 '30 
I - = o '03 
w 
0 - W a 6 ' 5 g f f * 6 1  

angle 
between 

XXXVI & 
XXXIII 

-11 &. 
-1 

Cimle readings, teleroope being sat om XXXVI 
- 

0.Y 180' lt I0 W 187O12' 14OW l M O W  !A1° 36' 201° 36' !B048' 808' 48' 

,f W L f ,  tt t f  I# I f  I f  I# 

2 48.42 z 52'92 2 $0'82 2 50.56 Z 52-00 Z 51'70 1 52-00 2 50'30 1 51'54 z 51-38 
150~1o 149.98 149.98 150.08 149'94 8 50'94 850.58 2 51'20 851'80 2 49-58 

1 5 o . e  231.14 

49'26 51-11 50.40 50.32 51.03 51'3a 51-29 50.75 51-67 50.48 

161.26 158.94 258.96 159.84 159.84 160ma4 1 59'76 160.34 260-18 1 60.84 
159-20 2 59-26 158-58 2 59-14 159.28 159-28 159-74 159-22 1 59'26 2 59-06 

60'23 59.10 58-77 59'49 59-56 59-76 59'75 39-78 59'7% 59'95 



bit. KARACHI LONGITUDINAL SERIE3. 

- 
d t XXXIV--(Continued.) 

December 1850, observed by Captain A. Strange with Z+ovghton a d  Simms' 36-inch 17reodola'te. 

anBb 
between 

XXXTI & 
xxxv 

-V $ 
-VII 

-VII Q. 

~ V I I I  

XXXVIII 
& XXXVI 

Circle readings, telescope being set on XXXYI 

0' 1' 1' 7' U' 187 I# 14' 5%' lMo 24' 81" 86' 201° 36' 28. 48' 208.48' 

I' U 8, I# ,# ## ' I  #I #I I' 

2 9-56 1 7.96 2 8-72 Z 9'44 2 10.84 1 9-00 2 9-70 2 I I ~ I ~  Z10.70 1 9-34 
1 8.06 1 1-36 110.26 Z 9-44 110'44 1 9-46 1 9-80 1 8.86 1 9-54 Z 10.30 
1 7-86 110.10 

8-49 7-66 9.49 9.66 10.64 9-23 9'75 9-99 10*12 9.82 

154.66 255'48 2 54-66 1 54'54 2 54.66 2 55-42 155'74 153'38 153.66 254.94 
155'46 2 53.96 255.00 155.40 155.42 155.58 155.82 155.26 153'86 155.04 

,154'52 

55'06 54'72 55'83 54'82 55-04 55'50 55'78 34-32 53'76 54'99 

1 "'32 1 11-28 2 9.86 1 I 1-74 2 9-98 1 10.50 8.10 1 I 1-14 2 10'56 2 9-46 
tIX.30 l11.88 1 9'48 1 g-ao l11.38 Z 10-76 Z I I ~ I ~  112.24 11z.06 Z 11-66 

1 10.62 1 II.IO 

rx'gr 11-58 9-67 10.51 10.68 10.63 10-XI 11-69 IX=/I  10.56 

2 53-34 2 53-46 2 54'04 1 52.54 153.88 2 33-78 2 55.7 8 2 53-50 1 55-28 1 55-34 
153'54 z 54'24 2 55-60 2 54'72 153'74 Z53-46 $54.64 153'54 154.88 152.44 

153-68 2 51-76 

53'54 53'85 54'82 53-65 53-81 53-60 55-21 53'52 55'08 53'25 

- 

Jf = Mean of Groups 
w = Relative Weight 

~ n c l u d e d  -1% 

bd I 988~49 

w , 11 -16 
I 
-n  
w 0 '09 

47" 39' 9"'48 

Jf- 54'"98 

w = 18 -38 
I - = o '05 
w 
C - 41'13~54"-98 

10".81 

w - 13 -28 
I - = 0 '08 
w 
C - 73O 17' Io#'~79 

54"'04 

' I 2  's8 
I - - 0 '08 
w 
C = 53'33'54"-02 

d t  xxxv 
Januaw 1851, observed by Captain A. Strange with Troughton and Simm8' 36-in& 17reodolite. 

Angle 
behrwn 

&- 

Circle wadinge, telescope being set on XXXVII 

0.1' l W  1' 7' 1~ 187' 12) 1~ M' i w  84' aim w mi* 36' 28. 48' am* 48' 

u t r  u tt u I' n tt t. @ 

h14'96 h16.94 115.70 2 17.94 2 19-42 119.28 118.36 116.58 2 1g~g6 Z 20.96 
h14.M h15-62 116~30 1 17-88 119.78 118.86 2 18.28 116.98 118-96 1x9-2% 

14.91 1628 14-00 17-91 19'60 19'07 18-31 16-78 19'46 a0.q 

bd = Mean of Groups 
w = Relative Weight 
C = Concluded &le 

M P  I 7".84 - 3 'I0 

I - - - 0 '32 
w 
C - 67' 12' 1 7 ~ ~ 8 4  



At XXXV--(Continued.) 

Januuy 1851, observed by Captain A. Strange with Boughton and Sirnm' 36-inch Tireodolite. 

A o ~ b  
betprem 

XXXIV & 
XXXII 

Circle readings, telescope being llet on XXXVII 

o0 if 180° if 7O 12' 18r0 12# 14024' 19.~0 w 21086' 8 0 1 0 ~  280 48' 208048' 

I' I' W I' If It I I If ' 
h47.58 7644.66 Z 47-70 Z 45'08 Z 44'88 Z 45-62 Z 45-38 Z 48-00 1 46.16 1 44-86 
146.46 145.26 146.7% 145.42 145.00 145.06 146.10 147.00 144'46 Z46.14 

47-02 44'96 47'91 45'25 44'94 45'34 45'74 47-50 45-31 45'50 

= Meen of Group8 
w = Relative Weight 
a Concluded -11 

bd-45"*88 

: - 9'S0 
- = 0 'I1 
w 
(2 = 60' 16'45"-88 

d t  XXXVI 

Dec& 1850, observed by Captain A. Strange m'th f i qh ton  and Simma' 364mh Tireo&tite. 

angle 
between 

-& 

XXXIV B, 
XXXVIII 

Circle readings, telescope being eet on XXXIII ' 

o0 1' lsoO if 7" 12# 187' 12' 14' 26' 194O 34' 210 86' $mi0 w 28048~ me 48' 

81 n t, I, II ,a n tt r )  ## 

h18.98 h17-64 116.56 2 15.06 117-80 Z 16.56 117.38 Z 16.88 1 18-04 216.94 
h17.46 11 .y7~  116.72 115.46 (17.14 216.32 117.16 116.18 117.64 1 16.44 

2 16.3~ 

18-22 16-57 16-64 15-26 17-47 16-44 17-27 16.53 17.84 16.69 

h 1-92 1 1-06 12-72 14.66 13-34 13.88 1 3-60 Zz'ra 22.86 1 2'32 
h 1-44 1 1.64 2 4-08 l3.22 23.58 13-80 2 3-41 1 2.98 1 2.72 1 3-06 

1-68 1-35 3'40 3-94 3-46 3-84 3'5' 2-35 2'79 

Jf - Mean of Group 
w = Relative Weight 
= Concluded Angle " 

bl- 16"'89 

, .57 
'- - o -08 
w 
C172022'~61'89 

41 = a"*gz 
w - 11 '80 
I - = o -08 
w - 88' 3a' 

At XXXVII 

F e h t y  1851, observed by Captain A. Strange with Troughton and 8imma' 36-inch 17seodolits. 

Y = Mean of Groups 
w = Relative Weight 

I COndudedwe 
4 1 8  

h e e n  

Circle readings, teleecope being  let on XL 

O0 1' 180' 1' 7' 12' 187' 12' 14' 24' 194' 24' 21' 36' 201' 86' 28O48' 208' 48' 

XL bc 
XXXlX 

Z 27.41 Z 06-30 Z 28-18 Z 29.86 2 27'72 Z ht 5 a 7".9 I 

127.56 1 27-42 1 27.84 2 29'70 1 28.92 1 
I - = o -38 
w 

27-49 26.86 28.01 29-78 28'32 



56-B. KARACHI LONGITUl3INAL SERIES. 

r 
A t  XT[XVII-(Continued.) 

P W y  1851, olravetd by Captain A. Strange with Troughton a d  Simns' 36-inch Z4eodo14te. 

H = Mean of Groups 
w =. Relative Weight 
C - Concluded Angle 

x= 41"'01 

, , 13 .30 
I - = o -08 
w 
C = 35' 22' 41"'or 

x== 201"38 

, a2 .w 
I - = o '04 
w 
C = ~ 1 ~ 5 6 ' 2 0 " ' 3 9  

x r. 51"'36 
, , 14 .= 
I - P o -07 
w 
' 71' 33' 51*'3~ 

Angle 
behrsen 

-IX 6; 
-VIII 

XXXVIIT 
& D V  

IIXIV (I 
nV 

Circle readings, telescope being eet on XL 
. 

0° 1' 180°1' T012' 187' lef 1C 24' 194O2.Y Z l O S f  201°W 88'48' m048' 

8 w I# ff  I# #I I# a ?I 81 

2 41-30 141.70 Zqo.62 Z40.20 142.58 141.12 h39.74 A~O-74 h40-04 h4a.z~ 
E 41-46 141.48 Z40-~6 Z 39'64 Z 41.76 142.30 h40.22 A ~ I ' I O  h3g-86 hq1.10 

Z 

41-30 41-59 40'79 39-92 42-17 4"71 39-98 40.92 39s95 41.66 

h20.34 h21.08 z 22-26 Z 20.76 Z 19-06 Z 19-28 Z20.80 ~~~~60 1 20'82 z 19-30 
h20.so h20.56 2ao.aq 2 19-70 I20.1a 2 19-58 230.56 2 20.18 2 21-24 2 21-08 

z 20'90 

- 
20.27 20.82 21.13 20.23 19-59 19-43 20-68 20.44 21-03 20-19 

h51.86 h49.58 2 50.04 14990 2 51-26 2 52.38 2 51-94 Z 51.42 2 51-68 Z 50.96 
hg1.3~ h51.06 2 51-83 150.28 2 9 -66  151.43 252.58 151.63 Z 5434 151.86 

2 51-12 

51.59 50'3% 50.99 50'09 51-46 51.90 52-26 51-51 51.01 51.41 

At XXXVIII 

l h d e ~  1850, o8semed 5y Coptan A. Strange with !t?ko~ghtm and S h '  36-inch 5'7teodolita. 

Y c. Mean of Groupa 
w = Relative Weight 
C - Concluded Angle 

M a  5P.3a 

w - 10 -2% 
I - - 0 '05 
w 
C'37054' $3' 

N =  3z8"35 
w = 6 '60 
I - - - 0 'IS 
w 
c , 540 46f 3a11.,35 

-10 
h e e n  - & 
-V 

m I V  & 
XXXVn 

\ 

Cirale wadings, teleeoope b e i i  set on XXXVI 

@1' 180°1' 7' 12' 1870Uf 1CW 194" W 21'36' 801°56' 28*48' 808.98' 

I# 8, #f ,I #I #f N I8 ## 8# 

2 6.20 2 4.02 Z 5-68 2 6-20 2 6-46 2 25-92 2 5.16 Z 5-72 Z 5-46 h5.98 
2 3.86 2 4'36 14'74 E 5'48 2 5.54 2 5-60 Z 4.66 2 4'28 As00 A624 
Z $81 

496 419 5.11 5.Q 6-00 5.76 4-91 5.00 5-13 6-11 

233.06 233.40 230-72 130.64 Z33-36 231.44 Z 33-78 Z 33-24 231.84 hga.24 
13456 Z 33-04 2 32-02 2 30'14 2 33'20 1 30.88 1 33'90 2 32.16 2 32-22 h31-20 

33-81 33'20 31-37 30'39 33-20 31'16 39-84 32'70 32-03 31-72 



OBSERVED ANGLES. 5 7 - ~ .  

A 

A t  XXXVIII-(Continued.) 

December 1850, observed by Captain A. Strange with Troughton and Simms' 36-inch Thodolite. 

Circle readings, telescope being set on XXXVI 
M = Mean of Group 

- w = Relative Weight 

O0 1' m0 1' 7O l2' 18v0 12' 140 24' 1940 24' 210 8% W)1° 36' 28' 46' 2080 48' COncluded hgle 

' I  

Jf- 34".13 

I - - o -07 
w 

33-89 34-08 34'87 34'59 33-48 35-72 34'40 33-81 33'45 33-09 C a 3 8 0  5'34% 

M =. 50"-45 

50.26 49-64 50'6% 51.30 51-35 49-38 49'19 50'75 5I.03 50.77 

I - = o -06 
w 
C = 64' 51' 501*.45 

A t XXXIX 

P e h y  1851, observed by Mr. 0 .  Lane with Troughton and Simms' 36-inch Tideodolite. 

M = Mean of Groups 
w = Relative Weight 
C! = Concluded A.ngle 

Jf= 47"'21 

w = 6 '00 

I - - - o -17 
w 
C = 106' 31' 47'"21 

M = 1ot'.18 

, - 8 
I - = 0 '11 

= 610 39, 

h g b  
betwean 

Circle readings, telescope being set on XXXVIII 

00 2' lS0°3' 7' 12' 18'i013' 14'241 1 9 4 O 2 6 '  21°37' 201°37' 28'481 208OW 

I# II  ## n . r~ I ,  81 #I I/ 

145'52 246.08 145.74 246.72 147.90 h48-50 148'56 148.28 149'28 
14.4'54 145'40 147.16 147.14 146.go h49.58 h46-72 147'86 147.84 

m V I 1  
& XL 

47-22 45-03 45-74 46-45 46'93 47.40 49-04 47'64 48-07 48-56 

1 12-06 2 10.34 2 9-68 1 I 1-48 1 I 1-54 1 9'62 A10.88 1 8.26 1 9-52 1 7-84 
1 10.98 1 I 1-48 1 10.60 2 10'00 1 10.36 1 I 1-38 h 9-34 h 9'44 1 9.12 1 9-60 

I 10.91 10.14 10.74 I 10.50 1011 8-85 9.32 8-71 



6&--~. KARACHI LONGITUDINAL SERIES. 

* 

At KKKTX-(Continued.) 

F k r y  1851, observed by Mr. 0. Lune with IFollgibton and Sinam' 364nch l7ieodolite. 

b e t w ~ ~ l l  

XL Q; 
XLII 

IL1' ' 
XLI 

XXXV1ll 

C i e  readings, teleeoope being set on XXXVIII 

003 18003' 10W 187O13' 14'24' 1 9 4 O 2 6 '  21'37' e01°S7' 8a049' W W 

#I 88 #I It It I# II II It 8I 

Z 40.73 14%-06 142.48 Z 41-58 240.34 Z 40.70 h41-80 h41.oo Z q 6 2  Z 41-64 
1 4c-30 2 4 ~ 8 8  140'98 Z 41.76 2 40.24 E 39.70 Rqo.14 h41.ao 143.50 240'82 

40'51 41-47 41-73 41-67 40'24 40'20 40.97 41'10 43.06 41-13 

Z 35'34 235.94 2 34'08 236.82 Z 35'92 Z 36-06 h35'04 h36.50 Z 33-48 236.44 
234.62 236.22 134'62 136.38 136.24 135.16 A3728 837.30 234'24 138.08 

h36.1'~ 

34'83 36.08 34'35 36'60 36'08 35-61 36.15 36.90 33-86 37-26 

Z45'08 E46.84 147-84 Z43-5% 146.36 245.86 143.74 844'84 146.62 Zwg4 
2 47-56 147.70 149.04 24466 246'44 14772 84436 h46.16 148.06 243.48 
Z 46-83 

46'49 47'27 48'44 44'09 46.35 46'79 44-05 45'50 47.34 44'21 

- 
H =2 Mean of Group 
w = Relative Weight 
C =I Concluded Angle 

M =  41"*22 

w = I I '90 
I - - o -08 
w 
C - 43°24'4~"'22 

M -  35"-77 

W E  7 '42 
I - o '13 
w 
C = 67" 57' 35"'7; 

M=46"'05 

w P 3 -8% 
I - = o '26 
w 
C = 80" 26'4c05 

At XL 

Februapy 1851, observed by Mr. 0. Lune with Boughton and Sirnms' 364nch Ekodolite. 

M = Mean of Group 
w - Relative Weight 
C = Concluded Angle 

Af= I 7"'42 

w = = z q ' 4 0  
I - - - o -04 
w 
C = 54' 36' 17"'4a 

ansle 
bstrrerm 

XLIII & 
XLII 

Circle readings, talemope being aet on XLIII 

001' 180° 1' 9' lB' lWOW 14O25' 194*26' 81°56' 20l056? 28O49' 208049' 

n n 81 II n I? DP PI II a 

Z rrqq 117.16 Z 17oa 116.96 Z 17'78 2 17.72 218.36 2 16.46 2 18.36 Z 17-48 
218'0~ I1700 116'1a Z16.84 117-10 z18.02 117.72 11724 218'66 116.86 

17-73 17-08 16'57 16'90 17-44 17'87 18-04 16-85 18-51 17.17 



OBSERVED ANGLES. ~ G B .  

, 

A t  XL--(Continued.) 

F e h y  1851, observed by Mr. C. Lane with Boughton and Ximma' 36-inch Theo&lite. 

M = Mean of Group 
w = Relative Weight 
C = Concluded Angle 

M c  4l'.%1 

w = g PO 

I - - - 0 'I0 
w 
C = 58' 55' 48*-21 

Jf = 24'"60 

w =: 18 -46 
1 - = 0 a05 
w 
C a 37' 26' 24'"60 

betwean 

XLII & 
XXXIX 

XXXIXdG 
XXgVI I  

C i e  readings, talesoope being set on XLIII 

0' 1' 180.1' 10 lY 187"lZ' 14' 86' 194.86' 2l036' 201m36' .%So 4!Y 49' 

8 I H I) I) H If I1 I* 

Z 47-60 147.24 Z 47'00 Z 48-90 1 4g'90 Z 48'66 147.66 Z 47-78 147.42 Z 49-76 
147'56 1 47'20 1 47.66 147.82 148.98 148.42 l48.78 1 47-44 147.84 150.66 

47'58 47'" 47'33 48'36 4 9 ' ~  48'54 48.2~ 47-61, 47'63 5o'aI 

1 24'26 1 26-20 1 26'4.2 124.64 1 24-24 2 24-50 Z 24'7% z 24'1% 2 26'06 1 22.58 
1 zq.40 12.470 1 a408 1 2q.96 1 93-66 Z 25-00 Z 24.M 1 24.46 1 24. ja 1 24.66 

Z 24-10 

24'33 ~5.45 24-81 24'80 23-95 a4-75 24.58 2429 23-39 23-63 

At XLI 

Nwember 1850, observed by Captain A. Xtrange with Doughton and Simm' 36inch Tireodolite. 

M = Mean of Group 
w - Itelative Weight 
C = Concluded Angle 

4 1 0  
betwean 

Cirale readings, telescope being set on XXXVIII 

001' lsoo 1' ?out 1 8 7 0 ~  1 4 O  w 1 ~ 4 ~ ~  410s '  miow ISOW 208048~ 

XXXVIII 
BXXgTX 

XXXIXL 
=I 

A 

n n I, II I) II I, II I# " 

1 28-14 125.68 1 26.26 Z 25.92 1 27'24 Z 29.62 Z 28-26 Z 26.10 Z 26.96 2 26-56 
Z 27-54 1 26-34 1 25.28 1 a6.++ 128.66 228.14 127.08 126.64 126.90 Z 07-38 

27-89 26.01 25-77 26.18 2795 28'88 27-67 26.37 26'93 a6Pf 

z 18.78 z 18.50 1 20'40 z 20'72 1 21-06 1 19.36 z 1g.10 z 20.04 1 19'14 1 20'34 
1 18-98 1 19-08 Z 20.82 1 19-26 Z 19-64 1 19'78 Z 20'06 Z 19'24 Z 20'24 Z 20.50 

18.88 18.79 ao.61 19.99 20'35 19'57 19'58 19'64 1969 20.42 

di - 7".06 

w s 8 -80 
I - - - 0 'I1 
w 
C =34°4~'a7"-06 

19"'75 
, ,30 

I - s o -05 
w 
C = 54' I' rg"'75 



60--~. KARACHI LONGITUDINAL SERIES. 

A t XLI--(Continued.) 

November 1850, observed by Captain A. Strange with Boughton and Simm' 36-inch Theodolite. 

w e  
between 

XL1l ' 
XLIV 

Circle readings, telescope being set on XXXVlII 

0011 1800 11 70 121 1870 121 140 af 1wal 210 Sf W)1036# 280 &I 2080 &I 

II n II u c I, II f r. a 

135'82 235.96 23z'g6 233.54 133'16 h3i-72 2 34-46 133'14 135'80 134'54 
l35.64 135.26 133.34 135.80 133.1. h39.64 132.36 133.62 234'6% 134.48 

135-28 135.16 5 
w 

- 

dd = Mean of Groups 
w b- Relative Weight 
= 

g =  34#'23 

w = 6 p8  
I - - - o -14 

( 35.73 35-61 33-15 34'87 33-11 31-68 33-99 33.38 35.2' 34-51 
C = 44' g134"*a3 

At XLII 

November 1850, observed by Captain A. Strange and Mr. C. Lane with Boughton and Sinam' 
36-inch Theodolite. 

between 

R M & 
XXXIX 

dr. 
XL 

XL & 
XLIII 

XLIII & 
XLIV 

Cimle regdinga, teleeoope being eet on R M 

Oo l1 18Oo 1) 10 U1 187" l2' 1C Z6' 194'26' 21° 36' W)1° 87' B04V 20S049' 

lf H I? C 11 11 11 #f 11 " 

223.88 2 24-46 2 22'50 h24.00 hzq'oo 2 25-32 2 24-36 2 23-98 ha4.08 h2q10 
Z 14-46 1 q.56 hz2-94 hz3.70 2 24-51 Z as84 1 15.50 $24.80 hz3-42 hz4.64 

. 

14.17 24'01 22-74 23.85 14.27 25-58 24.93 24'39 23-75 24-37 

232.52 2 32-74 133'76 h32-96 833.94 2 39-14 133.62 d33.03 d33-91 833'00 
132'76 Z3a-30 h33.41 h3aSoa 134'08 132 '2~  132.58 d34.41 d39.49 h33.36 

- 
3v64 32'52 33'59 32'49 34-01 32-18 33-10 33'71 33'20 33-18 

d17.15 dzqa5 dig-10 d15-84 123.96 125.96 123'90 d25.65 dr5'53 dz3.61 
dy.05 da3.;9 da6-19 d24.84 dr3.08 124.88 123.70 dr3-57 dzqag d23.39 

d 22-56 

26-10 24-42 15'69 25'34 23'20 25-07 93.80 24-61 2491 23.50 

d41.j0 d44-18 d41.57 d43-$2 14.04 142'56 2 43'14 41'54 2 43.52 Z qq'40 
d40.41 dq3-66 d40-53 d42.30 d42'16 143.08 242.84 2 42'44 143.80 145.40 

d4z-86 

41-06 43'92 41-05 42.91 42-69 42-82 42-99 41-99 4 - 6 6  4490 

M =. Mean of Group 
w = Relative Weight 
C P Concluded Angle 

.M - 24"-20 : ' 'I0 

- - - 0.06 
w 
C = 3 6 ° ~ 6 ' z 4 1 ' * ~ o  

M n  33"'* 

w = 2 1  -20 
I - - 0 '05 
w 
C = 77" 39' 33"'06 

x= 24"*6a - .86 
I - - - 0 'I1 
w 
C = 80' 54' 24".61 

H = 42"-80 

w 3 6 -41 
I - = o -16 
w 
C - 64°34142'1.80 



OBSERVED ANGLES. 61-a. 

2 

A t  LLII--(Continued.) 

A'loember lS50, olserzfcd by Captain A. Stran,qe and Mr. C. Lane with Troughton and Simms9 
3G-inch Theodolite. 

Angle 
between 

XLIV & 
XLI 

XLI & 
K M 

Circle readinp, telescope being sct on R M 
Jf = Mean of Gmlrps 

A t  XLIII 

March 1851, obsewed by Mr. C: Lane with Troughton and Si~nms' 36-inch Theodolite. 

-- - w = Relative Weight 

0'1' lsOO 1' 5 O 1 2 '  18i012' liO%' 194O25' 21'36' 201°37' 28O-W WOW I C = Concluded Angle 

Jf =. Mean of Grou 
to = Relatire Wei$ 
C = Concluded Angle 

J I a  53"'96 

W 10 30 

I - = 0 'I0 
w 
C=42O10 '53"~6 

'''4' 

,,, - 8 .jO 
I - - 0 '19 
w 
c - 300 ,# riC, 

Angle 
between 

- 

'8 ?# ,# I* I# t* # N ## I# 

110.52 ~~~~48 111.66 h10m28 AII-58 l11.08 l11.46 111.58 Z 11-92 1 11-10 

11z.ooE1a.18 h12-12 h11.42 110.22 110-80112-92 112-oa 111-341 9-78 
- - 

11-26 11-33 11.89 10.85 10.90 10.94 13-19 11-80 11.63 1 ~ 4 4  

14426 1 + + * j a  h44.91 h44.50 114.4'06 143.90 143.18 143'84 14.3-46 143'.52 
144-80 Z 44'62 1145.36 1 1 ~ ~ 3 2  1 44'40 143'64 1 43.00 1 43.66 144'02 I? w o a  
- 

44'53 44'67 45'15 44'41 44'23 43'77 43'09 43'75 43'74 43'7 7 

Circle readings, telewpe being set on XLVI 

31;'51' 13i062' 3Zi01' 146.3' 332' 14' 1520 15' 339' 26' 159' 27' 846.88' 166'39' 

M = 11'"3~ 
. 

* = 2 1 ' 3 0  
I - - - o -05 
w 
C = 78' $0' ""'33 

Jf= 44"'" 

, , 26 .30 
I - =: o '04 
w 
c , ,,o 44# 441,., 

I " " " 

I ,  " I' ' I  " ' 0  " 
XLVI & z 55-08 1 j4.42 1 55'42 z 54.22 1 54 '~o  251.94 1 53-22 152'53 153'88 z 54-00 
XLV 1 5 ~ ~ 7 6  154'56 155'38 154'5% Z 55-04 152.76 153.88 153'46 153'56 2 5as.+a 

54.92 54-49 55-40 54'37 5-1'57 52-35 33-55 52.99 53-72 53-31 

XLV L 
XLIV 

i( 5-34 1, 5-02 1 6-60 1 6.52 1 6.18 1 7-68 Z 8-04 1 6-34 2 6.58 1 7-08 
h 4-76 h 4.62 2 5.50 1 6.23 1 6.34 1 6.40 1 8-36 1 7-96 1 5'0% l 7-52 

5-15 4-82 6'oj 6-37 6-36 7.04 8-15 7-25 5-80 7-30 



62-B. KARACHI LONQITUDINAL SERIES. 

A t  XLIII--(Continued.) 

March 1851, observed by Mr. C .Lane with Trouyirton and Simma' 36-inch Tlreodolite. 

Angb 
between 

XLTV & 
XLII 

' 
XL 

Circle readings, telescope being 8e't on XLVI 

315' 61' 137'52' 826' 1' 145' 3' S32' 14' 152' 15' 33'J0W 159' 8' 346' 36' 166" 35' 

8 v 'I 'I ' I  ' I  '8 ' I  'I ?' 

h53-14 h53-90 2 52-40 Z 53-30 Z54';o 2 53-50 151.62 Z 53'1a 2 52.74 Z 52-20 
h54'08 h54-2% 1 53-58 153.52 2 54-08 2 54.90 l 5ae6a 151'74 154.62 Z 52.92 

- 

53.61 54-06 52.99 53-41 54'39 54'20 5a'Ia 32-43 53-68 52'56 

ha3-36 ha1.82 1 21-66 124.26 lar.44 121.22 220.96 2 a1.32 2 23-00 121.74 
/baa-12 hzo-68 2 20.78 l 23-12 120.54 1 20.64 219.12 1 ~ O P O  2 2 0 . ~ 0  1 12-10 

119.24 

22-74 21.25 a1'2a 23-69 20.99 20.93 20-04 21-11 20.81 22-43 

X = Mean of Groupe 
w a Relative Weight 
C = Concluded Angle 

a== 53"'35 

w = Ia -80 
I - = o -08 
w 
Cf=58'34'53"-35 

M ,  21#*.52 

W 

I 
6 '75 

- - 0 '15 
w 
C=44'29'21"'51 

A t  XLIV 

March 1851, observed by Captain A. Strange with Troughton and Sinanas' 36-inch Z&-odolite. 

Angle 
between 

xLI dc 
XLII 

XLII dt 
XLIII 

Circle redqp ,  teleeoope being set on XLI 

0' lD 180° 2' 7'12' 187' 13) 14OW 194's' 21'36' 201' 61' 28'48' 2w&&' 

' 8  ' I  C *' I ,  H It f f  ' I  , 
h17.42 h18.12 h17.98 h17-28 Z 18-52 z 19.14 Z 17-36 2 18-34 218.60 Zrg.18 
h18.90 h18.26 h17-20 h1;.82 Z 18-00 8 20'10 219-30 118'34 Z21.28 Z20.26 

1 rgSg8 

18-16 18-19 17-59 17'55 18-26 19.62 18-43 18-34 19.95 19-72 

ha9.28 hz7-40 h2tS98 h29-20 Z 28-38 2 27.12 Z 28-56 2 27-60 Z 25-86 Z 27-16 
ha770 h27-36 hz7.06 h2;.3a 129.12 2 27-90 227.72 126'20 $24-80 Z 16-64 

28-49 07-38 27.52 28'26 28'75 a751 18-14 26-90 25-33 a6:p 

M n Mean of G r o u p  
to = Relative Weight 

COncludedhde 

18"'58 

, I0 .48 
I - - 0 '10 
w 
C ---- 57' 0' 18"-59 

df= a;"'52 

to = .60 
I - - - 0 'I2 

C - 56' 50' a7".52 



OBSERVED ASGLES. 63-B. 

A t  XLIV-(Continued.) 

March 1851, observed by Captain A. Strange with Boughton and Simms' 36-inch Theodblite. 

Angle 
between . 

' 
XLv 

XLV ' 
XLvll 

Circle readinga, telescope being set on XLI 

0'1' 1800 !2' 7'12' 18'i013' 14" W 194O25' 81" 96' 201° 37' eS048' 806' 4Iy 

I f  0 .I # #  ' I  ,I I, I, ,I I 

634'60 631'22 h34.82 h34.80 1.32.12 132.64 Z 32-76 132-50 1 34-64 2 31.60 
131.28 h32.56 h32.74 133.34 131.34 132.10 132.30 2 33.98 135.;0 2 31-76 
832.22 h33.28 135'24 

32-70 31-89 33-61 34-07 31'73 32-37 32'53 33-24 35-19 32'18 

h47.96 h5oSza h45.94 h43.44 2 49-71 149.96 149'80 1 5o.o~ Z48.;2 2 51.60 
16.114 h48.20 647.86 h44.72 2 50-66 149.62 2 49-60 2 49.90 151.46 2 50.56 
h49.90 847.96 2 50.42 

49-23 49-21 47-25 e)'08 50'19 49.79 49.70 49-96 50.20 51-08 

Af= Mean of Group8 
w = Relative Weight 
C - Concluded Angle 

= 3 2"'95 

, 
I 

6 '95 
- - o -14 
w 
C - 67' 23' 32"-97 

Jf= 49'"07 

70 ;=: 2 -33 
I - =I 

W 
0 '43 

C =  46°30'49"'~7 

At XLV 

March 1851, observed by Captain A. Strange with Troughton and Simms' 36-inch Theodolite. 

,t.f = Mean of Group 
w = Relative Weight 
C = Concluded Angle 

hi= 40"*28 

r , g m14 

I - -- 0 '12 
w 
C 5 61" 31' 4aP.28 

Angle 
betasen 

XLV1l ' 
XLIV 

Circle readings, telewpe being set on XLVII 

0° 2' lW2' 7" 12' 187O 1Y 1 4 O 2 4 '  194" 24' el0 96' 201'36' 28'4%' 208O48' 

,' N If I# N ## '# C If I# 

h41-18 h40-54 h42.36 2 41-84 Z 42-46 Z 43-30 Z 44'56 Z 4 ~ 5 0  h43.24 642.68 
k41.84 h40.84 h40-68 241.30 242.62 2 43-66 Z42.4.2 1 41-74 h43.2~ 243.70 

h40.34 

41-51 40.69 41-52 41.57 42-54 43-48 4'3.49 41-53 43-29 43-20 

XLIV ck 
XLIII 

. 

h23.14 hzz.80 h03-54 Z ~ I - 8 0  Jar-84 122.08 122.62 1~2.10 hz2.00 h23.28 
h2a-62 hza-5% ha4-48 $22'64 2 21'86 1 21-88 Z 24x4 $23'64 h21.44 1 21.50 

623'14 

22.88 22-66 04-01 2 ~ ~ 2 2  21-85 21-98 23-38 22-96 21-72 02'39 

M =  22'"61 

w E. 15 '50 . 
I - - o -06 
w 
C =  82' 8'22'"61 



G.~-B.  KARACHI LOXGITUDISAL SERIES. 

': 
A t  XLV-(Contin~~ed.) 

March 1851, observed by Cuptuin A. Strange with Ykoughton and Shams' 36-inch ~mdolz'te.  

,If Jfcan of Groups 
to = Relative Weight 
C = Concluded Bngle 

Y n 44".56 

w = 14 -41 
I - 1 o -07 
w 
= 4" 47' 44'''57 

11'"81 

w . 3  
I - - o -06 
f0 

C 32" 16' 11".80 

dl - 55"'41 
, , I 9 -56 
- = 0 'I0 
w 
C = 61" 43' 55"'42 

Angle 
betweon 

XLTTT ' 
XLVl 

Circle  reading^, telescope being sct on XLVII 

0'2' 180'2' 7'12' 187' 12' 14'24' 194'21' 21'36' 201'36' 28'48' 206'48' 

,# , ,I ' 'I 1) 1, 8' 'I 

h.44'62 h4424 h43.68 2 45.94 2 45.12 144'60 143'74 t 46-48 h42.68 144'32 
Ay.36 1143.72 h43'24 1 45 06 14.4'96 144'18 I a .58  145.02 h45.~4 1 ~ ~ 2 8  

h45 '90 
-- 

~ ' 9 9  43-98 43.46 45-50 45-04 44.39 44-16 4 ~ 8 0  I wo 

XLIX ' 
XLVlI 

/ l11.82 h11.42 h12.;8 lr2.60 112.06 111.64 211.62 2 9-48 h11.12 111.66 
X L Y r '  hlr.24 h11.48 hr2.36 112.j2 112.60 113.34 111.ai 111.40 611.56 211.38 
XLVIIl 

11 1-32 I& 4-54 h 4.50 1 3.28 2 3.50 2-80 1 2-52 l 1.88 1 2-78 1 2-44 / Jf - 3"*26 

h I 0.52 

12-03 11-45 12-57 12.46 12',33 12-49 11-43 10.47 11.34 11.52 

h 4-20 A 4-76 h 5-34 l 1-46 13-08 22-64 14.38 1 2-70 h 3.48 1 2.20 
A 4.30 Jb 2.98 

3'=7 q65 4'92 2-37 3-29 2.72 3-45 2'5% 3-13 2-32 

A t  XLVI 

illarch and A7bvember 1851, observed by Captain A. Strange with Froz~ghtm and Simms' 
36-inch l'lleodolite. 

, 
I 

9 -56 
- El 0 -10 
w 
C 73O 42' 3'"25 

Angle 
botawn 

~ ~ ~ 1 x 1  & 
XLV 

3 

~ L V I I ~  Lb 
XLIX 

Ib56'08 456.84 156.74 153.72 154.76 155.54 1.55'78 1 57-84 h.54'48 155.72 
hs4.12 h56-96 As+-30 155'44 E 55-62 254.98 154-46 155.70 h55-50 2 ~ ; - z s  
h55.06 A55-80 

-- 

55-09 56.90 54'02 54.58 55.19 35-26 55-12 56.45 54-99 56.48 

Circle readinp, telescope being sct on XLVIII 

0' 1' 180' 1' 7' 12' 185' 13' 162.L' 194' 25' 21' 36' 201' 37' 28*48' 208' 48' 

C I ,  ' I  I IY I' 11 ,I I 1  ,I 

h10.46 h1o.z~ hrr-qq h11.62 z11.08 h 9.48 hrz.5a h11.38 h r ~ p o  hr2.m 
h10.22 h 1 ~ 6 4  h 1 ~ 1 4  h10.46 2 10.16 h11.76 h13-14 hro-46 h10.46 h10.88 

h I 1-22 

10'34 10.43 10.79 11-04 10.62 10.82 12-83 10.92 11-18 rrm5S 

ili = Menn of Groupe 
w = Helative Weight 
C = Coucluded Angle 

.K = 11'"05 

W - 14 2 5  
- I 3 0.07 
w 
C ;= 65" 15' 11"-05 





66-B. KARACHI LONGITUDINAL SERIES. 

-. 
A t  XLVIII 

March 1851, observed by Captain A. Strange with Troughton and Simms' 36-inch TIre0dC;lite. 

An& 
botween 

LI & 
XLIX 

XLIX cb 
XLV 

XLV & 
XLVI 

Circle readings, telescope being set on LI 

307" 20' 1 W W  S14°81' 1S4°S1' 821° 48' 141°43' S2E055' 14th06SD 8960 7' 16d07' 

1, It I1 I# ?I 81 I# I D  I? I# 

123.58 123.60 125.34 124.48 124'48 121.66 122.54 123.29 h 2 2 ~ 8 ~  ha3.76 
2 23.80 123.34 127-36 124.22 124.36 121.92 124'82 2 24'14 h23.52 h22-02 

224-28 

23% 23-47 26.35 a435 24.42 21-79 23.88 23-68 23-18 22-89 

h43.22 h43.34 h41.72 A+-24 1 44-68 1 qq-76 1 45.50 1 43-86 1 ++so4 1 44.28 
1143.36 hqznga h42.48 143.98 141-ga 144'20 245-;0 2 4498 24456 2 44-66 

1 43'44 

43-29 43-13 41-10 4.4'1 1 43'35 4.4'48 4560 44-42 44'30 44'47 

h3g-36 139.34 h39-74 h38.46 138.50 138.94 138.36 138.20 139.76 139.10 
h4odo h39.94 h41.30 h37.38 239-38 139.04 138.36 137.26 240.06 138-48 

h3y.ao 
- 

39.98 39-64 40.08 37-92 38-94 38-99 38.36 37-73 39-91 38-79 

X = Mean of Group 
w = Itelative Weight 

M =  23"'77 

w - 6 -33 
I - = o -16 
w 
C a 52" 41' 23"*77 

M =. 43'"93 
, .33 

I - - 0 .I1 
w 
C " q8" 15' 43'"93 

M a  39'"03 

, , .67 
I - =  
w '09 

C =1 82' 28' 39"'04 

A t  XLIX 

March 1851, observed by Captain A. Strange with Troughton and S h m '  36-inch Tireodotite. 

Angle 
between 

- 

& 
XLV 

C i e  readings, telescope being set on XLVII 
, 

0. 1' ~ S O O  it ?O 1~ 187 IY 140 w 1 ~ 4 ~ 2 4 '  ~ 1 ~ 8 6 ~  2010 36' 880 4s' ax0 4s' 

n n #? u c I* ?? I? I 

h25-32 h23-7% 124.80 124.34 ha?-12 h26-ga 227.32 h25.48 hoq.31 h25.38 
h24-86 h25-16 1 15-68 2 25-50 h26-62 825.84 1 25.42 125.44 126.34 A26.26 

25-09 34-44 25.24 24-92 26.87 26.38 26.37 05-46 25.33 25.82 

df =I Mean of Groupe 
w = Relative Weight 
C concluded *%Ie 

df i3 25'"59 

" '3 "O 

I - = 0 .08 
w 
C - 47O 17' 25"-59 

121-w Azo.36 h21-84 h21-80 
1 19-52 boo-78 hzo-88 h ~ a - o s  

- 

22'02 ao.80 21.11 21-56 20.89 20'67 20'73 20'57 21.36 21-91 

21"'16 

w = 22 .a0 
I - = 0 '05 
w 
C, 70m Ot210,.16 



OBSERVED mom. 67-B. 

At XLIX-(Continued.) 

March 1851, observed by Captain A. Strange with Troughton and Simma' 36-inch lkodolitc. 

Angle 
between 

XLVIII & 
LI 

LI dc 
LII 

& 
L 

drr 
XLVII 

Circle readiugs, telescope being set on XLVII 

00 1' 1800 1' 7' 12' 181' 12' 14' W 194O 24' 21' 36' 201°36' 28' 48' 208' 48' 

t ', ,I I t  I f  N 8' )I 

h 8-26 h 6.68 2 5.76 1 6-92 h 7.48 h 6.96 1 7-32 h 7-86 1 8-04 h 7-32 
h 6 6 2  h 8-20 1 7-12 16.22 h 5.82 h 7-31 1 7.36 h 8.52 h 6-92 h 5.88 

7-44 7-44 6-44 6-57 6.65 7.14 7-34 8-19 7-45 6-60 

hz7-32 h27.54 128.78 1 26-14 har.92 ha5-92 124.30 h26-40 hz5-98 h24.66 
128.16 ha6.52 2 27.18 1 a ; - ~ o  h25.28 h25.98 127.34 126-14 h25.10 hai.10 

h26.96 1 95-92 

27-74 27-03 27'98 26-77 24'7% 25-95 25-85 26.27 25-54 25-88 

h41.30 h43.48 142.98 14.4-98 h46.64 145.44 143.58 h++'n h4a-92 h43.48 
h42.74 h43.78 243.14 1 M I O  h46.68 h45-oo 143.76 hq3-40 h45.16 h43.04 

h43.44 

43.02 43-63 43.06 44-34 46.M 45.22 43-67 43'76 4.3'84 43-26 

h56-80 h56-10 156'22 25480 Ibj6.02 h5464 2 58-62 h55.76 h56.38 h56.34 
h56.54 h56.26 156.52 155-52 h55-60 h54.58 256.06 h55.84 h55-76 655-90 

155.76 

56-67 56-18 56'37 55-16 55-81 54'61 56.81 55-80 56-07 56.1a 

M = Mean of Groups 
w L- Relative Weight 
C = Conaluded Angle 

M =  7'"13 

: ' '0° 

- = o '05 
w 
C - 7 0 ' 1 7 '  7"'13 

hi== aC.37 _ .46 
I - - 0 '15 
w 
C=5z058 ' z6" '34  

M = 43'"97 
,_ 

I - r=r 0.17 
w 
C = 55' 41' 43'"97 

lli- 55'"96 

w - I7 '37 
I 
-3 0.06 
w 
0 = 63° 44' 55'"97 

At L 
March 1851, observed by Captain A. Strange with Troughton a d  Simm' 36-inch Theodolite. 

dl = Mean of Group 
w = Relative Weight 
C = Conoluded Angle 

M = 2 7".06 

, 7 .58 
I - - o '13 
w 
C "  6z02a'27N'08 

h g b  
betasen 

XLVII & 
XLIX 

Circle readings, telescope being set on XLVII 
. 

00 1' 180' 1' 10 1 1  187' 1 1  14O 84' 194O 85' 21° 38' 801' 36' B048' 208048' 

,' ' I  1' 't I' 0 )  18 tt ' I  t 

ha676 ha6.24 ha614 126.78 h27.44 hz6.70 128.76 227.86 130'7% 128.58 
hzg.80 ha6.48 i 5 ~ 4 ~ 8 0  ha6-18 hz6-64 1 27-70 1 27-40 1 26-06 1 26.14 1 27-68 

1 28.80 

26-28 26-36 25'47 26.48 27-04 27.20 28-08 26-96 28-55 28-13 



6 h .  KARACHI LONGITUDINAL SERIES. 

d T 

At L-(Continued.) 

March 1851, observed by Captain A. Strange with Boughton and Simm' 36-inch Theodolite. 
- 

# 

di = Mean of Group 
w = Relative Weight 
C .c Concluded Bngle 

Y- 6u'71 - 1l .- 
I - = o -08 
w 
C - 61' 48' 6"-71 

Angle 
between 

I L I X  ' 
L1l 

Cirole readings, telescope being set on XLVLI 

00 1' 180° 1' lo 12' 187O 14: 14'24' 194' 25' 21'36' 201° 56' 28'48' 208'48' 

II It C H I II # I 1 #P 

h 5-30 A 7.32 h 7-66 A 7-00 h 6-32 h 6.02 Z 4-90 2 7-52 1 5-82 2 5-26 
h 7-10 h 6-04 h 7.88 h 7-02 1 7.84 h 6-34 2 5-78 2 8.60 1 6-84 1 6-90 
h 7.22 

6.54 6.68 7-77 7-01 7-08 6-18 5-34 8-06 6.33 6.08 

At LI 

April 1851, observed by Captain A. Strange with Troughton and Simms' 3 6 - i d  Theodolite. 

Angle 
between 

LIV 
LIII 

L1ll ' 
LII 

LII & 
XLIX 

Circle readmgs, telescope being set on LIV 

* 
0'1' 180'1' 7'W 187'12' 1 E M '  119°24' 21'96' 20l036' 28'48' 206°48' 

I, I? I# *I t It t, H I I  It 

, h55.30 652.84 155'44 155'76 Z55'4o 1~5'52 h51.38 h.53'80 257.62 1.57'44 
h53-38 h54-74 155.72 154'98 l53-84 158'20 h51.82 h56.16 156'74 156.72 
h54.56 h56-78 

- w  

54'41 53'79 55'58 55'37 54-63 57-86 51-60 55'58 57-18 57-08 

hz6-68 hz7-76 1 26-02 1 25-78 1 26.30 1 23-68 hz9.72 hz7.16 1 24-58 1 26.86 
126.88 126.26 1 23-32 1 2 4.64 1 23.50 1 20.76 125.50 115.54 1 23.60 1 ~5.00 

Z 23-78 i 24-58 Z 23-52 ha5.1 t 

26.78 27'01 24.37 25-21 24-79 22-63 26.78 26-35 24.09 25-93 

hzzsr8 ha3.1~ 1 20.04 122.16 l21.40 1 23-06 h22.62 hz3.06 120.86 Z 21.36 
h20.76 h23.18 121'94 Z 23-04 2 ~2.90 124'5~ hza.9~ hzz.58 122-jo 122.64 

20-97 23-15 20.99 22-60 22'15 23-79 22'77 2 ~ ~ 8 2  21-78 22'00 

M = Mean of Groups 
w 2 Relative Weight 
C = Concluded Angle 

- 

M = 55"'3I 

I - " 0 '37 

c == 62' 31' 55"-31 

M = 25"-40 

w = 3 -76 
I - == o -27 
w 
C = 65" 22' 25"'37 

dl = 22".30 

, 9 '90 
I - - 0 'I0 

w 
,590 7r2211.30 



OBSERVED ANGLES. 69- B. 

A t  LI--(Continued.) 

Ap.2 1851, observed by Captain A. Strange with Troughton and Simms' 36-inch Theodolite. 
- 

V = Mean of Group 
w P Relative Weight 
C = Concluded Angle 

M - 30"'35 

, , 6 .92 
I - o -14 
w 
c - 57' I' 30"'35 

-10 
between 

X L ~  & 
XLVILI 

Circle readings, teleffiope being set on LIV 

0. 1' 180° 1' 7' B' 187'11 14' 24' 194' W 21' 86' 201' 96' 28'46' 206' 48' 

I I/ I1 # 8, C #I ' 1  I8 I8 

h~g.76 h28.58 231'76 129'52 2 31'14 128'44 h30.48 130.76 132.02 130'36 
h29mi0 h~7.74 2 32'44 2 29.80 2 31-40 130.82 h30.383 h30-32 2 30'72 231-3% 

2 28.98 

29-73 28-16 31'10 29.66 31-27 ag-41 30'43 30'54 31-37 30.84 

At  LII 

March 1851, &served by Captain A. Strange with fioughton and Simms' 36-inch Zkodolite. 

Circle readings, telescope being wt  on L M = Mean of Group 
w = Relative Weight 
C = Concluded Angle 

180'1' 7'B' 187'12' 1cW 194' 24. 21'86' 201'86' 28-46' Z0So48' 

L & 
XLIX 

X L ~ &  
L~ 

8, W I, t8 ,I II )I / I  

h 9-96 h 9-88 1 11.80 t? 11'30 Z 14'38 2 11-64 h11.78 h10.98 hrr-36 2 10.32 
hrr-ra h11.88 1rz.qa l10.54 112.96 Zla-78 h1r.10 k9.96 h 9.00 Zrodo 

2 9-40 2 13.10 

10'54 10'39 1z.11 ro.92 13-67 12-21 II.+ 10.47 rr.I$ 10.46 

111.54 h1o.60 Z1o.22 210.28 19-44 111.74 hra.24 h1o.56 hrgmra 112'96 
I 1q.00 hro.78 111.5~ 2 11-80 2 9 . 0 ~  2 10.38 h12.36 h~o-70 R I I - H  l11.38 
2 12.30 

, 

12-61 10.69 10.87 11.04 9'24 x*06 12-30 10.63 12-28 12-17 

2 57'50 h58.04 158.14 159.94 159'38 E 58-26 h59-54 h60-28 h57-46 158.58 
256.28 255.78 158.88 157.96 2161.36 258.86 158.88 160.30 h58.64 159.64 

2 57-60 260.30 159.86 

56'89 57-14 58'51 59-40 60.20 58'56 59.~1 60.29 58-05 5911 

d f = =  ~ ~ " ' 3 4  

,, 6-82 
I - = o -15 
w 
C - 62' 30' 11'"33 

Af- ~1"'29 

w - 7 -65 
I - 0 '13 
w 
C 67' 54' m"'3° 

df= 5 p 7 4  

w - 6-52 
I 
, 5 0 -15 
w 
C - 5 5 ° a a  58"'74 



~GB.  KARACHI LONGITUDINAL SERIES. 

4 

P 

I 
f 

A t  LII--(Continued.) 

March 1851, observed by Captain A. Strange with Boughton and Simma' 36-inch Tl'ieodolite. 

Angle 
behrsen 

L1ll ' 
LV 

Circle readinge, telescope being set on L 

O0 1' 180' 1' 7' 12' 187O 1F 14O 24) 194O 24' 21' 36' W)1° 36' !BO 48' No 48' 

z I n N c II I) I) I# / 

h1g.16 h18.86 119.30 2 16.68 2 16.88 2 17-26 h~ 7-80 h16.74 h18-a8 1 18.26 
117.44 h18.72 I 16.70 I 18.62 1 16.86 1 18-14 h17.64 h16.90 h18.50 1 18.76 

1 17-40 

18-30 18.79 17-80 17-65 16.87 17-70 17-72 16.82 18-39 18.51 

M = Mean of Groups 
w = Relative Weight 
C = COncluded A x l e  

Y = I ?"a86 

w , 16 3 8  
I - =  0.06 
w 
C = 54" 14' 17"-86 

A t  LIII 

~ V O V ~ W  1851, observed 6y Captain A. Strange with boughton a d  Simms' 36-inch Theodolite. 

Angla 
between 

L1l & 
LI 

LI & 
LIV 

LVI 

LVI & 
LVII 

h - 

Circle mdhg~, telescope being set on LII 

0.18 1800 1' 70 11 1870 12, 24, 1940 2 4  210 36' m10 96, I. a# -0 a' 

I# #I #I I JI I, N IP  I# " 

1 38'54 136.86 h36.74 h36.52 137.62 138'58 138.78 h36.36 h38.56 h3j-36 
137'00 137.12 137.64 h35-78 h36.64 136.84 h4o.06 836.88 hgbrq h37.10 
- 

37'77 3699 37'19 36-15 37-13 37.71 39'42 36.62 38-35 37-33 

'31 54-16 h53.74 h~o-54 h53-34 2 53-16 h52.56 h53.72 h50.32 h4g-96 
2 gc-30 153.16 653.60 h50-+a A53.66 150'98 h51-54 h51-94 h50.76 hga-32 
2 51.54 

52-05 53-66 53-67 50.48 53-53 52-07 52-05 52.83 50.54 51.14 

lio.16 210.90 111.68 111.52 110.44 210.58 h13.08 h~o-38  hr6.14 h12.18 
1 10.72 I10.82 1 10.86 1 9'82 Z ra-ro E 12.76 hr 1-62 ~ I I - a a  h14.62 ~ I I - 1 6  

10.44 10.86 11-97 10.67 11-27 11-67 12-35 10'80 15.38 11-67 -- 
132.08 131.04 130.48 230.74 lzg.36 228.90 h28.36 h31.84 ha4-78 h30s46 
131.08 2 31.02 231.84 2 32.78 129.46 130'68 828.68 130.90 ha8-lo h30.82 

h2 7-36 

31-58 31.03 31-16 31-76 29-41 29-79 28-51 31-37 16-75 30.64 

M = Mean of Group 
w - Relative Weight 

Jf = 3 7'"46 
I. .20 

- - 0 -10 
w 
C ' 59" 14' 37"'46 

M =  52''.ao 

w = 5 '34 
I - - - 0 "9 
w 
C = 5a032'52"~20 

bi- 11"64 

w 4 110 
I - == 0 '23 
w 
c = ~ ~ o  2 ~ 1 1 ~ ~ 6 4  

bi= 3o"'ao 

w = 3 '51 
I - = o -28 
w 
C = 60" 49' 30'"1g 



OBSERVED ANGLES. 71-B. 

A t LIII--(Continued ,) 

November 1851, observed by Captain A. Strange with Troughtorr and Simma' 36-inch Z'~odolik. 

Circle reading6 telescope being set on LII ill = Mean of Group 
w = Relative Weight 

betwean 
180'1' 7' 12' 187'12' 14'24' 194'!?A' 21' 36' W)1°36' 28'48' 208'48' 

C = Concluded Angle 

LV1lC 
LV 

LV 
LII 

' I  ,, ', I , I ,, I 0, ,, 
133'26 t?32'a4 hg1.18 h32.42 h.31.74 134.94 h32.34 h32.46 h31.08 h32.10 
13430 136.10 h32-7% h32.26 h32.22 131.84 h3a.08 h31-p 128.76 131.60 

1 31.52 132.38 

33-78 33'32 31-95 32'34 31.98 33-05 32.21 32'49 29'99 31-85 

114.68 1 16-76 h15.98 h16.46 h15-80 1 12'78 h13.98 h16-22 h16.52 h16.28 
1 J~-c$  113.54 h16.64 h17.76 h16.66 115.38 h15.34 h17-18 h17.38 h17.34 

1 18.70 1 14-90 

15.3% 16'33 16-31 17-11 16.23 14.35 14-66 16.70 16-95 16-81 

bi C. 32'"29 

w , 6 
I - = o -16 
w 
C a 51' 53' 32#'31 

Jf- 16"-08 

w = 7 '94 
1 -. - - o '13 
w 
C = 63' 27' 16-07 

A t  LIV 

Nottember 1851, observed by Captain A. Strange with Troughton and Simm' 36-inch Theodolite. 

M = Mean of Groupe 
to = Relative Weight 
C e=, Concluded Angle 

&f= 6'.12 

w = 4 '68 
I - L= 0 -21 
w 
C == 64" 55' 6'5 I 7 

MI I I ' " I ~  

w = 
I 

7 '34 
- = o -14 
w 
C - 64" 55' x"-13 

Angle 
between 

LV1 ' 
LIII 

L1ll ' 
LI 

t 

Circle readings, telescope being 8et on LVI 

%We 11' Wll' 237'22' brio 22' %l-ia34' 64' 34' 261'46' 71°46' !26E058' 78'68' 

I, w I I# ' I  ' I  I, I# I' ,, 
h 6.16 h 6.38 15.46 1 7-46 I3.22 h 5.08 h 5.70 1 7-26 16-18 14'34 
h 5.10 h 5.54 1 8.48 I rI.50 h 5-00 h 6.58 h 6.56 14.72 15-10 16-70 

19-52 1 6.12 1 6.50 

5'63 5'96 7.82 8-36 4-11 5-83 6-13 6.16 5-64 5.52 

h10.72 h12-02 Z 8.96 110.94 hra.90 AII-82 h10.56 112.30 19.72 112~60 
h11.78 ~ I I - 3 8  110.16 I 976 h11.a8 h11.a6 h 9.88 21410 19.90 E I I . I O  

1 12-20 

11.25 11-70 9'56 1 ~ 3 5  1 2 . 9  I ('54 10-a2 12.87 9-81 I 1.85 



72-11. KARACHI LONGITUDINAL SERIFS. 

I 

At LV 

November 1851, observed by Captain A. Strange with Troughtmr and Ximrns' 36-inch Tireodolite. 

M = Mean of Groups 
w a Relative Weight 
C = Concluded Angle 

df = 25'"99 

W = 2 '40 
I - = o -42 
W 

C = 6a0 18' a5'"99 

Y- 43'1.81 
w = 
I 

7 '47 
- - o -13 
w 
C 70' 39'43"'80 

angle 
between 

LIT & 
LIII 

L1lT ' 
LVII 

Circle readings, telescope being set on LII 

0' 1' 180'1' 7'12' 187'12' 14'25' 194'85' 21'36' 801'86' 28'48' 208048' 

8 ,f It f #  I# I #  8' I, 0' I1  

hz4-34 h24.96 h23.84 125.96 128.30 h27.68 h26'84 1 22'70 1 26.20 1 29-12 
h15.36 h23.88. h22.88 Aa5.34 ha6.3a h28.34 h26.54 1 zq'oz 128.06 Z 29-14 

24'85 21-42 23-36 23-65 27-31 28-01 26.69 13-36 27-13 29.13 

h43.48 h43.60 h43.58 h41.06 h42'80 h w 0 8  h43.76 146.38 145'30 143'82 
h45.52 hqz-64 h44-64 h42.34 I++-81  hqr-48 A44.50 1 4 - 3 4  143.94 143.48 

h43.86 

44'50 43-12 44-11 41-70 43-81 43-14 44'13 45-36 44-62 43-65 

At LVI 

November 1851, observed by Captain A. Nrange with fioughtm and Simm' 36-in& Zkdolite. 

M - Mean of Group 
w = Relative Weight 
C - Concluded Angle 

5°1'51 - I 2  -8% 
1 - = o -08 
w 
C = 56" 22' 508'51 

H= 34"'48 _ I.  .12 
I - - 0 ' I 0  
W 

C ' 4 a o ~ 5 ' 3 4 c ' 4 9  

Angle 
be~wwn 

LD[ 
LVIII 

Ly$F 

& 

Circle readings, telmpe being set on LIX 

001' lW 1' 7'12' 187'11 1 C W  194OW 21'36' 201'36' 28'48' 208'M' 

' I  N N # ' I  #' '8 ' I  ' I  I 

152.74 14972 149.28 151.26 h50m40 h52.42 2 50.50 151.12 151.30 151.86 
150.94 150.26 149.70 150.66 h w 8 6  h50-08 148.70 2 50'02 150.96 1 49-50 

h50.50 249'88 

51.84 49-99 49-49 50.96 50.13 51.00 49'60 50.57 51-13 50'41 

135-00 133'22 135.56 135.54 h34.38 A3a.76 h34.56 h34'54 h34.54 h35.70 
135.04 2 33-06 237.88 132.74 h34-46 135.76. h34.08 133.92 A35.24 h34.70 

134.26 134'88 

35'02 33'14 35-90 34.39 34.42 33-26 34.32 34-23 34.89 3.520 



OBSERFED ANGLES. 73-a. 

At LVI-('Continued.) 

November 1851, observed by Cizptain A. Strange with Troughton and Simms' 36-inch Theodolite. 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Augle 

-- 

24 = 5 7"'65 

w - 1 -62 
I - - - o -62 
w 
C = 52' 55' 57'"66 

Ji= 42'"77 

w = 6 '45 
I - -  - o -16 
w 
c , ~ ~ ~  2f420.75 

Angle 
betwean 

Lz.;: 

LIII 
LIV 

Circle readings, telescope being set on LIX 

0°1' lsOol' 7" 12' 187'12' 14"24' 194'24' 21'36' 201'36' 28'48' U)8".lsf 

, ,, I' ,, I# ,, ,I I, 

152.24 l58*00 157.96 1 59.38 Z 59.70 159.46 1658.42 A60.04 h58.26 h5.3-42 
154.00 2 56.70 154'36 161.04 1 56.76 158.86 h59.76 158.92 157.24 hg5.r8 

1 57-14 2 62-00 

53-12 57'25 56'49 60.21 59'49 59'16 59'09 59'48 57'75 54'35 

144.48 1 43.66 141.66 142.38 143.66 143'52 142.48 l41.oz 142.54 142.50 
143'14 Z 42-84 1 43'28 143.38 145.08 142'12 143'18 138.06 143'24 142.00 

141.32 
- 

43-81 43.25 42-47 42-88 44-37 42.83 42-83 40'13 42.89 42.25 

At LVII 

November 1851, observed by Captain A. Strange with Troughton and Simma' 36-inch 17ieodolite. 

angle 
betam 

LV ck 
LIII 

LE+t 

LVI ' 
LVlII 

Circle readings, telescope being set on LV 

31' 8' 211'8' 38'19' 218" 19' 46' 31' 226' 31' 52'43' 232' 43' 69' 65' 239" 66' 

c t, I I  II I )  I #  n I#  I /  I# 

A4524 142'48 h44.52 h43.18 lq3.50 h44.98 h47.10 h45'84 h w 6 6  A4438 
h4.4'46 143.10 h43-28 h43-32 h44.80 h40'98 h44.66 1344.86 A4444 h44.10 

h42-24 h45-96 

44-85 42'79 43'90 43-25 44'15 42'73 45-91 45'35 44.55 44.19 

133.92 1 33,74 h33-64 A3462 h35.80 h34.56 A32.82 h3410 h34.35 1~32.56 
13538 134.32 135.50 h35.32 133.34 lr35-72 h33.80 1'31.08 h32.74 133.02 

A3492 B32-88 

34-65 34'03 34'57 34'97 34-69 35-14 33-31 32-69 33'56 32-79 

h35'38 Z 37-78 A37-90 A34.94 Ic38.38 A34-92 h37-86 133.54 h35.86 134'70 
136.76 Zj5-94 A35.18 hj5.16 h38.86 136.41 137.72 h36.80 A37.94 134.48 

A35-52 h36.08 

36-07 36-86 36.54 35'05 38.62 35.67 37.79 35'29 3663 34'59 

H = Mean of Groups 
w = Relative Weight 
= k l e  

di= 44"*17 

, ; 
I - = 0' -14 
w 
C = 57' 2# #*'I7 

34#'04 

w = 9 '00 

I - - - 0 ' I 1  
iF 

C ~ 6 6 " 1 4 ' 3 4 ' " 0 3  

6 1 1  3 6 3 1  

w - 5 -26 
I - = 0 . 1 9  
w 
C - 60' 25' 36 '3  I 



72-a. KARACHI LONGITUDINAL SERIES. 

I 

At LV 

November 1851, observed by Captain A. Strange with lkoughton and Simms' 36-inch Ilieodolite. 

Circle readings, teleecope being set on LIX M - Mean of Groupe 
Angle w = Relative Weight 

0°1' 1W 1' 7'18' 187'12' 14'W 194* W 21'86' 201' 96' 28'48' 208048' C - Concluded Angle 

I D  0' 

LD[ 252.74 149.72 149.28 151.26 150.40 152.42 150.50 I 51-12 151.30 151.86 M a  5 0 ~ ~ 5 '  

LYIII 250.94 2 50.26 149.70 150.66 h49.86 h~o-08 148.70 150-02 150'96 1 49-50 , Ia .B2 
h50.50 2 19-88 1 

- = o -08 
w 
C = 56' 22' 5 0 ~ ~ 5 1  

51-84 49-99 49-49 50.96 50.13 51.00 49'60 50.57 51.13 50'41 

di = Mean of Group 
w - Relative Weight 
C = Concluded Angle 

bi = 25"'99 

w = 2 '40 
I - =I o '42 
w 
C = 62"18'25'"99 

M, 438'*81 
w = 
I 

7 '47 
- = 0 -13 
w 
" 70" 39'43"'80 

Angle 
between 

LII & 
LIII 

LIIT & 
LyII 

LvIII & 
LYII 

A t  LVI 

A70vember 1851, observed by Captain A. Strange with noughton and Simms' 36-inch !E4eodolite. 

Circle madiqp, telescope being eet on LII 

0' 1' 180'1' ? O W  187'12' 1F 25' lW%' 21'86' 201' 86' 28' 48' 808'18' 

# .) I' I' I' ' 1  ' 0  ' I  " I* 

ha4.34 h24.96 123.84 125.96 128.30 1527.68 h26.84 Z22.70 Z26.20 2 29-12 
h25.36 ha3.88. hzz.88 h25.34 h26.32 h28-34 h26.54 124.02 128'06 129'14 

24-85 24-42 23.36 25-65 27.31 28-01 16-69 23-36 27-13 29-13 

143.48 143.60 1543.58 h41.06 hqa.80 h w o 8  h+3-76 146.38 $45'30 143% 
145.52 h42-64 h44.64 1 4 - 3 4  14.4'82 h41-48 h4.50 1 4 - 3 4  143.94 Z43-48 

h43.86 

44-50 43-12 4 4 . ~ 1  41-70 43.81 43-14 4.4'13 45.36 44-61 43-65 

1 35-00 133.22 2 35-36 2 35-54 1.34'38 132.76 134'56 134'54 153454 135.70 
135.04 2 33-06 137.88 132.74 h34'46 133.76. 134.08 h33.92 h35-24 h34';o 

134'26 134'88 

35-02 33'14 35-90 34'39 34'42 33'26 31.32 34'23 34'89 35'20 

34'"48 

w = I0 'I$ 

I - - 0 'I0 
w 
C'4a055'34"'49 



OBSERTED ANGLES. 73-B. 

At LVI-('Continued.) 

Novender 1851, obserued by Captain A. Strange with Troughtim and Simrns' 36-inch Theodolite. 

M = Mean of Groups 
w = Relative Weight 
C = Collcluded A~lgle 

-- 

M = 5 7"'65 

w - 1 -62 
I - = o '62 
w 
C = 52' 55' 57'"66 

bl= 42"'77 

w = 6 '45 
I - -  - o -16 
W 

c = ~ ~ ~  2142tt-75 

Angle 
between 

LVTI 
LIII 

L1ll ' 
LIv  

Circle readings, telescope being set on LIX 

0°1' 180°1' 7' 12' 187"12' lrL024' 194°24' 21'36' 201°36' 28'58' 208O18' 

,# It I' ' I  I I  I, ,I ,, I, ,, 
152.24 158.00 157.96 159.38 E 59.70 159.46 h58.42 h60-04 h58-26 h53m42 
154.00 2 56-70 154'36 161.04 156.76 158.86 h59.76 h58.92 h5j.24 h55-2.8 

1 57'14 162.00 

53-12 57'35 56.49 60.21 59'49 59.16 59-09 59'48 57'75 54'35 

144-48 143-66 141.66 142.38 1 43.66 2 43-52 142.48 2 41.02 142.54 2 42.50 
143.14 142.84 143.28 1 43-38 245.08 142.12 143.18 2 38-06 143.24 1 .+zaoo 

141.32 
- 

43-81 43-25 42-47 42.88 44-37 42-82 42.83 40'13 42.89 42.25 

At LVII 

Novembw 1851, observed by Captuin A. Xtrange with Troughton and Sirrams' 36-inch Theodolite. 

angle 
b e e n  

LV & 
LIII 

LEiI& 

' 
LVII I 

e 

Circle readings, telescope being set on LV 

31' 8' 211" 8' 38' 19' 218' 1Y 4.6' 31' 225' 81' 62"43' 232' 43' 69" 65' 239' 65' 

,8 I# 1, ' I  ' I  f I  I I' ' I  11 

h45.24 142'48 h+.+.sa h43.18 h43.50 h44-98 h4j-10 h45-84 hqq-66 h44'28 
h44.46 143.10 h43.28 h43.32 h44.80 A4o-98 h44.66 A44.86 144'44 1144.10 

h42.24 h 4 ~ 9 6  

44-85 42'79 43'90 43-25 44'15 42.73 45'9' 45'35 44-55 44-19 

h33-92 133.74 h33-64 h34'62 h35.80 h34-56 h32.82 h34.10 h34.38 h32.56 
135.38 134.32 h35-50 h35-32 h33.34 h35.72 Irjj.80 h31.08 h32.74 hg3-on 

h34'92 h32.88 

34-65 3403 34'57 31'97 34'69 35'14 33-31 32-69 33'56 32-79 

h35-38 137.78 h37-90 k34-94 1b38.38 h34.92 h37.86 h33-54 h35-86 h34.70 
136.76 135.94 135.18 135.16 138.86 136.42 h3 7-71 h36.80 137.94 134.48 

h35-52 h36.08 

36.07 36.86 36.54 35'05 38.62 35-67 37-79 35'29 36'63 34'59 

64 = Mean of Groups 
w = Relative Weight 
= COncludBd 

M =  44"*17 

w - 7 
I - =: 0'.14 
w 
C 57" 26' 44'"17 

M =  34#'04 

w = g '00 

1 - - - 0 ' I 1  
w 
C =66"14'34'"03 

Af= 3 6 3 1  

w = 5 -26 
I - - - 0 '19 
w 
C - 60" 25'36.31 





OBSERVED ANGLES. 7 % ~ .  

Novembe~ and Deccm6er 1851, observed 4y Captain A. Strange with Trot~ghton and Simnas' 
36-inch Theodolite. 

At LIX 

Novembes. 1851, obsmed by 0apta.h A. Xtrange with Troughton and Simms' 36-inch Theodolite.' 

Angle 
between 

Circle readinge, telescope being set on LVII 

0" 1' 180°1' 7" 12' 187O 12' 14O 24' 194O 24' 21'36' 201° 36' 28'48' W O @ '  

Axla 
betwoen 

M = 3 l e ~ n  of Groups 
10 = llelative Weight 
C = Concluded Anglt 

Circle readings, telescope being eet on LXI 

o0 11 180° 1) q0 12~ 1 8 v ~  121 140HI 24, 2 1 ~  36, u ) ~ ~ ~ ~ ,  e80481 

M =  12'"19 - 7 '00 
LXI & 
LVIII 

M = Mean of Groupa 
w = Relative Weight 
C = concluded A q l e  

,I /I II I I  n II I# I# I# c 

hrc-80 h 1 o . e ~  h11.98 h11.52 h13.08 h13.52 h12-50 hr3.24 h13-02 h13.92 
hrl.02 h 9.40 h10.84 h12-52 hrz.54 hrz - jo  hi1.50 hrz-76 h13.10 h13.34 



76-a. KARACHI LONGITUDINAL SERIES. 

A t  LX 

December 1851, observed by Captain A. &range m'th Troughton and Simms' 36-inch Theodolite. 

Angle 
between 

LVII & 
LVIII 

LVIII tb 
LXII 

C i l e  readings, telescope being set on LVII 

00 11 1800 11 70 12, 1870 1%' 1 p  a, 11940 w 210 36, 2010 36' 280 41 2080 

Jf = Mean of Groups 
w = Relative Weight 
c = Concluded Angle 

A t  LXI 

Decemlier 1851, observed by Captain A. Strange with l'roughton and Simm' 36-inch 17reodolite. 

1) I I# 1, I ,  0' I ,  N I1  I Jf= 2gv.4g 
h29.96 h27.58 hz8-go h28-72 h30.90 h31-12 h30.28 h28.36 h30-62 h28.84 

bl = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M E  I O " . I ~  

, 6 .31 
I - - o -16 
w 
C 37' 31' 1oU'l9 

= 4,.+".28 
2(1 = 6 .;6 
1 -  - - 0 '15 
w 
c a  59°4G44'"28 

M= 22"'94 

w = 7 ' I 0  

I - = o -14 
w 
C = 58" 24' ~ ~ " ' 9 3  

angle 
behrwn 

LXIV & 
LXIII 

LXIII & 
LXII 

LXII& 
LVIII 

h28.70 h28.62 h28.50 h29.54 h30.86 h31-48 h27.88 hag.82 h30.06 h a 9 . 1 ~  
h 29.00 

29.33 28.10 28'70 29.13 30.88 31-30 29-05 29-09 30.34 28.98 

h23.22 h23.58 hz5.02 hz3.54 haa.70 hza-62 h23.16 h23.68 Aza.34 ha428 
h24.68 h23-16 J~zq.40 h23.08 haz .7~  h21.44 A2494 haa'6a h23-60 h~4.08 

23-95 23-37 24'71 93-31 22.71 22-03 24'05 23-15 22'97 24-18 

Circle readings, telescope being set on LXIV 
- 

00 11 1800 1' 70 1%) 18,121 140 29' 19.p 210 361 sty 280 2080 a8 

II n ,I I c I ,  tt I n u 

h 9.54 h ~ o - z z  h10.48 h 9-62 1 9.26 2 10.98 1 7-86 l10.72 1 8-24 Z 12-54 
h 9.68 h 8.80 h 9-32 h 9-62 2 9.72 1 9-40 110-30 z 8-58 1 11.84 2 13-54 

2 10.96 2 1 1-78 2 11-34 

9.61 9-51 9.90 9-62 9-49 10'19 9.71 10.36 10'47 13.04 

h43.98 h45.84 h44.32 h42-3.1 h44-74 h45.54 144.06 h42.80 h43-44 hr(4.14 
h46.88 h46.32 h43.18 h44.18 h45.68 144.08 h 4 4 . j ~  h41.96 h45.86 h44.22 
h42.00 h44.16 

44'29 46-08 43'75 43'26 45'21 44.81 44'39 42'38 44'49 44-18 

ha3-54 hz1.42 123.38 h24-54 h24.22 hza.80 hz1.86 hz3.62 h24.22 h22.58 
h22.02 hrg.86 hzz.78 hz1.30 hz3.38 ha2-82 h22-56 h24-96 h24.20 h23.60 
h2a'90 hz1.48 

22'82 20'64 23-08 22.44 23-80 22-81 22.21 24.29 24-21 23'09 

0, 8 
I - = 0 ' I 2  
to 

54°52'29'1'49 

&f 23"'44 

w =- 13 '00 

I - = o '08 
w 
C =  7 2 ~ I O e 2 3 0 t . 4 4  



OBSERVED ANGLES. 77-B. 

L 

A t LXI--(Continued.) 

December 1851, observed by Captain A. Strange with Troughton and Simms' 36-inch neodolite. 

Jf = Mean of Gro~lpa 
w = Relative Weight 
C = c ~ n c l ~ d e d  Angle 

M - 18"saa 

w = 2 0 ' 4 0  
I - = o -05 
w 
C - 60" $5' 18"-22 

Angb 
betrreeul 

LVIII 6t 
LIX 

Circle resdinge, telescope being set on LXIV 

O0 1' 180° 1' 10 l.2' 187' 11 14' W 194' W 81' 36, mi0 36, 4 8 8  20s0 48, 

I I P  I8  tt I )  11 11 #I ## " 

h17-40 h 18-44 h 18.24 h16-50 t ao.06 1 18-88 2 17.80 Z 18-52 1 18-42 1 19-34 
h19.00 h17.86h18.52 h18-32 118.98 Z17.58 218.10 Zr7.30 Z r 7 - 7 2  117.44 

18-20 18'15 ~8.38 17'41 19'52 18.23 17-93 17-91 18'07 18-39 

A t LXII 

December 1851, observed 4y Captain A. Strange with fiougirton and Simma' 36-inch modolite. 

-10 
h e a l  

LX & 
LVIII 

LVz 

LXI & 

LXIII & 
LXV 

1 

C i l e  readings, telescope being wt on LX 

1Wcr 8m0v 167'1I 8 ~ 7 ~ 1 I  184°w &LPO w i7i0 368 ssiO 86, 178048, ss8°4t31 

I 8  Y I )  1, *I ?# I8  ?0 I1 0 

h30.16 hags20 h28.96 h29.16 hz9-68 hz6.60 h30-42 h28'74 h31.60 hjr-08 
h30-42 h30.08 h29.16 hz8.70 h29-50 h28.78 h30-8t h30.68 h30.16 &om56 

h29.28 

30.29 29-64 29-06 28-93 29-59 ~8.2a 30.62 29-71 30.88 30.82 

hr2.40 h13.86 h14'4.6 h16.58 hrg.02 h14-aa h13.64 hrg-62 h14-02 h15-78 
h14oo h13-34 h14-42 h16-64 hrg-ao h15.10 h~a-66 112.48 h141o hr3.38 

14-31 h13.70 

13-20 13-60 1444 1661 14-11 1466 13.15 14-14 14-06 14.29 

156.60 h55-80 h56.44 h56.80 h55-96 1654.20 h54.68 h54'60 h54.56 h55.52 
h56-81 h55-60 156.90 h55.64 h56-80 h55.04 h57.36 h55.16 h56.98 h57.00 

h54'44 h58.18 

56.71 55-70 56-67 56'22 56.38 54.62 55.49 5488 56.57 56.26 

h59.66 160-28 16046 160.06 159.06 h59.72 h60sr)a 161.26 160.06 157.70 
h59-40 A6o.p h59.44 h59.60 h59.48 h59.88 h58.70 h61.84 h58.66 h58-12 

59-53 60.50 60.05 59.83 59.27 59'80 ~ 9 . 5 ~  61'55 5 9 0 3 ~  57P1 

M = Mean of Group 
w = Relative Weight 
C = Concluded .Qngle 

di= 29'"78 

w - ro 'a8 
I - = 0 ' I 0  
w 
C = 60' 19' 29".77 

Jf- 14"23 

W 8 '14 
I - - 0 ' I 2  
w 
0 ---- 51' 37' 14"'23 

M e  55"-95 
w - I 1  '22  

I - P 

w 0 '09 

C - 60' 40' 55".95 

Jf= 59p'74 
w = 10 '40 
I - =I 0 ' I 0  

)OC - 64' s9' j9"*74 



?&B. KARACHI LONGITUDINAL SERIES. 

r 

A t  LXIII 

December 1851, observed by Captain A. &!range m'th Froughtm and Simm' 36-inch Ilreodolite. 

M - Mean of Groups 
w = Relative Weight 

COnclUded 

di = 20".48 - 9 '3O 
I - - 0 -11 
w 
0 a 70" 6' 201"48 

Jf- 46'"94 
w - 8 .oo 
I - - o -13 
w 
G =66"a6'46".94 

311'48 

, I4 .30 
I - - 0 '07 
w 
Q-650 9l 3N.48 

21O.78 

SO - .80 
I - = 0 'I3 
w 
C,450 5121)).78 

7".1a 

w = 8 -05 
I - - 0 '12 
w 
C353"40' fa'12 

,y=20u.II 

I.o ' 5 '43 
I - = o -18 
w 
c = 5 g 0 3 2 1 2 0 n ' ~ ~  

angle 
between 

LXI & 
LXIV 

LXIV & 
LXVI 

LXVI & 
LXVII 

n V I I  & 
LXV 

LXII 

LxII & 
LXI 

Circle wadinga, telescope b e i i  set on LXI 

O0 1) 180'1' ? O W  1810 12) 14°!441 199' W 21°36' 201'86' 28'49' 808'49' 

I# ' 1  I' ' 11 H ' I  #8 I* ,, 
h21.84 hzz.14 h18-40 h20.84 1 19.88 Z 21-84 Z 20.38 1 20.40 1 01-06 1 19'66 
h20.16 820.88 h18.76 hao.54 1 19-66 1 21-56 2 22'14 1 19.30 120'32 1 19-86 

21-00 21.51 18-58 20.69 19-77 21-70 21-26 19.85 20'69 19'76 

h4C48 h44-40 h46.82 h46.84 147.80 1 46.88 146.60 147'74 146.92 147.86 
h46-26 h45-12 h48.90 h47.40 2 48-46 145'92 146'50 148.24 145'74 2 47-96 

46-37 44-76 47-86 47-12 48.13 46'40 46-55 47'99 46.33 47-91 

h 2.34 h 4.20 h 5'14 h 3-14 2 3-42 14.40 1 $64 13-06 1 2.56 3'38 
h 3-90 h 3.20 h 3.20 h 3-46 1 2.56 15.36 13-54 1 1-92 1 3-64 1 2.46 

3'12 3-70 4 x 7  3-30 2.99 4'88 4'09 2-49 3'10 2.92 

h22.40 hao.92 h20.22 h20.28 Z 21.20 221.06 1 21-04 1 22.08 122'50 124.14 
ha1.~2 hzz.40 h20.64 hzo.16 l2a.48 2 21.06 221.94 122.58 2 22'94 123'79 

22.16 2166 20'43 20'22 21.84 21.06 21-49 22'33 22'72 23'92 

h 5-54 h 7-24 h 8-34 h 8.36 Z 764 1 6-20 2 8.80 1 5-26 1 6-72 1 5.76 
h 5-94 h 6-32 h 7-98 h 8-36 1 7.24 2 8.62 1 7.34 1 7-10 1 7.84 1 5-22 

1 8.18 

5'74 6.78 8-16 8-36 7-44 7.67 8.07 6.18 7.28 5'49 

 ha^-go h21-18 hzo-qa h1S'g4 120.02 $19.58 $16.94 121.96 120.14 l18-32 
haa.12 hzr-68 h21.26 1120'42 2 18-40 z 17-72 1 19.04 121.18 2 19.32 120.18 

120'30 

22-01 21-43 20.84 19.68 19.21 18-65 18.76 21'57 19-73 19.25 



OBSERVED AN'OLES. 7 % ~ .  

At LXIV 

Decembe7 1851, observed by Captain A. Strange with Troughton and Simma' 36-inch Zneodolite. 

Angle 
between 

- ' 
LX1ll 

Cila reading.B, Mesoope being aet on LXVI M = Mean of Groups 
w = Relative Weight 

00 1' lW 1' lo l f  W0 11 14' a' 194ON' %lo 36' 201' 36' 28'48' 2@'48' 
C = Concluded Angle 

' I  ' I  " H H I' I' 

h39.96 h40.20 h41-34 h42-04 h43-54 h43'22 h40.90 h40.20 h40.38 h41-76 
h3g.24 h+o.r4 142.36 hqzpo h40.d 142.68 h41.50 h42.68 h42.34 h42.54 
h38.18 1544.36 

39-13 40-17 41-85 42.47 42-72 42'95 41'10 41-44 41'36 4 - 1 5  

h30.48 h30.76 ha9.58 hag.66 h28.38 h30.78 h30.64 hga.06 A31.46 h31.88 
h33-34 h31.06 hzg-36 hzg-04 h30.96 h3o-74 131.28 130.04 130.58 130.74 
h31-36 h27.72 

31'73 30.91 29-47 39-35 29-02 30.76 30.96 31'05 31'02 31-31 

At L;XV 

Decepnber 1851, observed by Captain A. Strange with fioughton and Simnzs' 36-inch 17aeodolite. 

fk? = 41'"54 

lo , d o  
I - = o -18 
w 
c = 62' 24' 4 1 ~ ~ 5 3  

H== 30"-56 

w = 8 -58 
I - = 0 ' 1 2  
w 
C = 72' 22' 3of"56 

-10 
betwe0Il 

=I & 
LXlII 

LXIII 15 
W I I  

Circle readings, telescope being eet on LXII 

001' 1800 1' 7'12' 187'lPT 14'24' 194'24' 21'86' 201'36' 28'49' 206'48' 

// n I )  I? I! I I  tt I' ? I  ' 
h55.56 h54.16 h53.42 h52.54 h53'80 h51-96 h52-60 h53.46 155.66 152.94 
h56.30 h5q22 h53.50 h52.38 1154.34 h52.68 h54-36 h54-30 15398 Z 51.48 

5593 54'19 53.46 52'46 54'07 $2'32 53-48 53-80 34-82 5a'zr 

h 4.20 h l.98 15.56 h 6-90 h 6-16 h 6.60 h 7-36 h 3.90 2 3.26 2 6-00 
h 3'0% h 3.74 A 5-72 h 6-66 h 3-58 h 6.34 h 5.68 h 4.0% Z 3-38 15.20 

3-61 3.36 564 6.78 5'87 6-47 6-52 3.96 3.42 5.60 

H = Mean of Uroupe 
w = Relative Weight 
C = Concluded Angle 

di=a 53"'68 

w - 6 -60 
I - - 0 -15 
w 
C = 61" 19' 53Il.68 

51"12 

, .,, 
1 - 5 0 '20 
w 
Q - $60 a5' 5 ~ . 1 2  



80--~. KARACHI LONGITUDINAL SERIES. 

At LXVI 

December 1851, observed by Captain A. Strange with Troughton a d  Sinams' 36-inch 17reodolite. 

bI?le 
betwen 

LXVIII & 
L X ~  

LXVII 
LXIX L 

LXVn & 
LXIII 

L X I I I ~  
LXIV 

Circle readings, telescope b e i i  set on LXXIII 

00 11 1800 1, 70 128 1870 18, 140 NJ 1940 210 86, 2010868 280 4, 8080 4, 

,I I ,# It ,I I, t ,  n It #I 

Z 2740 Z 28.58 hz8.28 h27.98 h31.26 h29'28 Z 29.90 Z 29.82 Z 28-10 2 29'34 
1 ~ 9 . ~ 0  2 28.88 hzg.12 ha7-70 h30'36 h30'74 130.36 l28.54 226.96 130*62 

28'30 28'73 28.70 27-84 30.81 30'01 30'13 29-18 27-53 29.98 

2 15-rz 2 ro. o h11.92 h13-46 h10.52 hr2.86 Z15.zo Z 13-50 Z 15-68 Z 14-36 

Zrzmq6 
Q 111'78 11r. o h12.58 h13.20 ~ I I ' P O  h11'2o 212'02 2 13.80 Zr7.40 2 14'08 

2 14-02 

13-12 11.25 12'25 13-33 10-86 12'03 13.75 13-65 16'54 14'22 

h51.14 h53.30 h53-56 h51.64 h52.20 h51-96 251.84 151-70 152.38 151~ro 
h52.26 h54.20 h53.34 h51-82 h52.76 R53-24 252.38 251.90 2 50.14 151.64 

2 52-96 

51'70 33-75 53'45 51-73 52.48 52-60 52-11 51.80 51.83 51-37 

h33-18 h3z-34 hzg-26 h31-46 h31-32 h32-58 129'20 Z 31.26 131.08 Z 31.04 
h3a-04 1130-46 h28.32 hgo.52 h31-06 h31-50 131.44 1 ~ 7 8  131-40 130-28 

2 28. j8 

32-61 31.40 28'79 30.99 31.19 32.04 29-81 30.52 31-24 30.66 

3f = Mean of Uroups 
w = Relative: Weight 
C = Concluded Angle 

M =  a g ' " ~ ~  
to , I 7 '5O 
- - o '13 
w 
C 23°49'29"'~2 

Y=l 13"'1o 

w = 3 '32 
I - = o -30 
w 
( J = 6 0 0 3 ~ ' ~ 3 ' " ~ o  

di= 52".28 

w = I2  '80 
I - = 0 -08 
w 
C=65°23'5a'"%8 

M = 30"-93 - .14 
I - E o -14 
w 
c P 51' 8' 301"92 

At LXVII 

December 1851, observed by Captain A. Strange with Trougirton and Simme' %inch Theodolite. 

, , "  , , " "  ,, , , , ,  
M = Mean of Groupe 
w - Relative Weight 
a COncluded @le 

Y-34#.61 

= 7 '30 
I - - - 0 -14 
¶@ 

C 1 78°29'34"'6~ 

LXV & 
LXIII 

Ch le  readings, telewpe being aet on LXV 

1 4 4 O B ? '  8WH8 151°88n 831° 88, lMO W 888O W 166°2' 846'2' 17S0 l4# 8B0 14' 

t# 

134'94 A3238 136'72 1534.46 h 3 ~ 7 3  h34-46 h34-24 h35.06 h34.02 h35.50 
h34-46 h33.44 h36.00 hg3.00 h36-44 h35.16 136.02 h34.06 h33-42 h3a-76 

34-70 32-91 36'36 33.73 36-08 34-81 35-13 34'56 33.72 34-13 



OBSERTED ANGLES. 

i I 

A t  LXVII--(Continued.) 

December 1851, oBsmved Zy Cuptain A. Strange with TI.oz~ghton and Sitnnaa' 36-inch 17/leodolite. 

Angb 
betwoan 

LX1ll ' 
LXVI 

6t 
LXVIII 

LXVIII & 
LXIX 

Circle resdinga, telescope being eet on LXV 

144' 21' 3%' 21' lS1° 38' 331' 38' 168' 60' 338' 50' 16G0 2' 846O2' 179' 14' 353O 14' 

8' #I I# ,# P# c n n 
'I . " 

h 3-90 h 5-88 h 2-06 h 5-56 A 2.76 h 4.16 h 4-58 h 4-40 A 5-30 h 4-02 
h 3.46 h 3-48 2-94 h 6.20 h 2.r2 13-30 h 3-44 h 4-40 h 5-44 h 5-00 

A 5-60 

368 4-99 2'50 5.88 2 3-73 401 440 5-37 4-51 

A18.54 hr8.40 h20.48 h18-80 hrt- ta  7~18.82 hrg.24 h18.58 h17.90 Ar8,6a 
haw80 h18.76 A1908 h18.18 hr8-98 h19.06 h1~.06 818.68 h1b2o hlg-18 
h 19-96 

19-77 18.58 1g.78 18-49 18.35 18-94 19.15 18.63 18-05 18-90 

h20.70 h21.24 hao.42 7~18.76 Aaa.4a hzo.78 Az1.78 820.14 A20'94 h20m84 
h1gs;8 ha1.04 har.88 hz r .~a  h22.66 haomaa haw18 hrg.94 ha1.84 hao-66 

Azo.56 

20'24 21-14 21'15 20-15 22-54 20'50 20.~8 20'04 21-39 20'75 

df = Mean of G r o u p  
w = Relatire Weight 
C = Coilcluded Augle 

64=p 4"'15 

= .03 
I - = o '14 
w 
C = 4g0 27' 4"'15 

H== 1 8 ~ ~ 8 6  

w 22 -41 
I - == 0 '04 
to 
C = 44O 55' 18'"87 

M =  ao1'.8g 

W =: 14 '21 
I - = o -07 
w 
c = 3 8 ° ~ ~ ' 2 ~ ' " 8 8  

A t  LXVIII 

December 1851, observed by Captain A. mange with fioughton and Simm' 36-inch Zieodolite. 

Angle 
b e t w ~ ~ n  

& 
LXXI 

Circle mdiqp, telescope being set on UIX 

0'' 1' 180'1' ?OlZ' 18)i0121 14'24' 194OW 21'56' 201°56' 28'48' 808048' 

C I# II 01 #I N ?C I# If 

152-a4 h50-3% A~o-56 A5a-68 A51.84 h52.74 Z 51.88 Z 53-06 Z50.82 252.86 
h51.94 h50-80 Aga.04 h53-50 h51-98 A5z.58 150.82 2 53-22 Z 52.02 Z 53.34 

2 51.40 

51.09 50'56 51-30 53.09 5191 52-66 51-70 53-14 51.42 53-10 

64 - Mean of Group8 
w - Relative Weight 
C = Concluded Angle 

iK= 5a"*10 

so - 11 -15 
I - 3 

w 0 -09 

C - 42' 15' 524'~0 



KARACHI LONGITUDINAL SERIES, 

A 

~t L X V I I I - - - ( C ~ ~ ~ ~ ~ ~ ~ I . )  

December 1851, observed by Captain A. Strange with Troughton and Simms' 36-inch Theodolite. 

Angle 
betwean 

LXXI 6c 
LXIX 

iy&& 

LXVII & 
LXVI 

Cirole readinge, telescope being set on LXX 

00 1' 18001' 7'12' 187' 12' 14'W 194'24' 81'86' 801'88' 28'48' 208'48' 

,I u u '* #I // 0) C ' I  '8 

h44.80 A.++.p h44-88 143.30 145.88 A44-14 Z 44-64 Z 44-80 z ie70 Z 43-54 
hq6.06 h45.78 A#-10 h43.38 hwg4 h4.4'34 1 46.10 Z 44'40 147'34 1 46-20 

244.90 

45'43 45'15 44.49 43'34 45-41 44'24 45'37 4460 47-01 44'88 

h17.24 h17.06 h17.34 h16.48 h16-6a h16-66 Z 1 7 . ~ 2  1 15-48 Z 16-58 Z 18.50 
h 16-60 h I 1-24 A I 7.00 h rdpo A 18.52 h 16-41 1 16-16 1 16.02 1 14.80 1 15.90 

J15.80 

16-92 17-15 17'17 1669 1 ~ 5 7  16-54 16.74 15'75 15-69 16-73 

h61.28 A61.72 Ia60.46 1561.q6 A59-98 A58-48 Z 60.70 Z 61-40 Z 61.56 Z 5866 
h60-24 h60.06 h6o-10 h60.50 h57.76 h5g-34 161.14 1 62-08 26160 160.58 

60.76 60.89 60.28 60.98 58.87 58-91 60.92 61-74 61.58 59-61 

M = Mean of Groupe 
w = Relative Weight 
C = Concluded Angle 

M a  44"'99 

w - 9 '05 - . I r  
w 
C - 43' 45' 44"-99 

M a  16~'*70 

" '7 '48 
I - = 0 -06 
w 
C a  81030'16"'70 

M a  0"'46 - 
I - - 0 '12 

C -- 50' 54' oW'46 

dt Lxm 

December 1851, observed by Captain A. fitrange with Boughton and Simms' 36-inch modolite. 

dagle 
b e e n  

LXVII 
LXvI 

Circle readings, telesoope being set on LXVII 
' 

001' 180'1' 7'W 187'12' 14'25' 194'2SP 81'88' 801'86' 28'48' 208'48' 

u # u I/ Y I? I' P' /I I 

A 8.80 h 7-02 h 7'92 h 7'76 h 8-34 Ar1.06 Z 8-98 1 7.12 19.64 1 9-94 
h 9.98 h 1-36 h 7.86 h 8-56 h 9.16 1 1 ~ 2 %  211.06 111-10 17.62 11r .o~ 

Z 8-68 

9'39 7'19 7'8j, 8.16 8'75 ro.64 ro'oa 8-97 8'63 10-47 

M = Mean of Group 
w = Relative Weight 
C c=. Concluded Angle 

M = g''*ox 

, , 6 .15 
I - - o .16 
w 
C =. 36" 33' g'"01 

I 



OBSERVED ANGLES. SB. 

A t  LXIX-(Continued.) 

December 1851, observed by Captain A. Strange with fioughton and Simms' 36-inch Theodolite. 

M = Mean of Groups 
w L- Relative Weight 
C = Concluded Angle 

13".77 

W E  7 .12  

I - - - 0 '14 
w 
C = 23O 46' 13"*75 

d i n  1 6 6 4  
, 

I 
7 '85 

- L= 0 '13 
w 
C 580 19' If164 

Jf = 21"'75 _ .74 
I - = o -08 
w 
C = 30° 2j'21"'77 

Angle 
between 

m~ & 
LXVIII 

LXVIII $ 
LXX 

=X t 
I;XXI 

Circle resdings, telewpe being set on LXVII 

00 1' 180° 1' lo 12' 187O 12' 1 4 O  25' 194O %' 21°36' 201' 36' 28" 48' 208" 48' 

# JI f t  I# #I tI tf f I It N 

h13.40 114.66 14 -42  hr4.56 h15.18 113.68 Z 13-71 115.14 113.56 210.86 
613.58 h13-66 h14.68 h1q.62 h13.56 h 1 ~ 4 0  113.34 112.88 115'00 2 12-18 

12'44 
2 10'20 

13-49 14-16 14.55 14-59 14.37 14-54 13-53 12'67 14'28 11'52 

617'32 114-86 h16.48 h14.58 h18.26 h15-50 l16.60 Z 16.22 218-26 119.70 
h16.12 h16.20 h16-32 h t5.64 h17.56 617.26 2 16-46 1 16-40 2 15.50 117.48 

E 16.88 

16-72 15-53 16'40 15.11 I 16-38 16'53 16.31 16-88 18-59 

hzl.18 624-24 h~a.94 121.36 hzo*o4 h21-58 Eaz*34 Z 31-54 Z 20.20 1 20'86 
h21-3% 621.68 h20p8 621-22 hz1.22 120'96 221.72 123.4 122.36 1 aam5a 

hza.64 2 23.64 

21-23 22-85 21-96 21-29 20'63 21'27 22'03 22-49 22.07 21-69 

A t  LXX 
D e c d e r  1851, observed by Captain A. Strange with I).ougirton and Simms' 36-inch Theodolite. 

~~ 

& 
LXXIII 

LXXIII dr 
LXXI 

Circle readingg telescope being set on LXXII -4 Y - Mean of Groups 
w = Relative Weight 

0" 1' 180°1' 7OlY 187O 12' 1 4 O 2 4 '  lNO W 21'86' 201°86' 28" 98' U)80 &le 

I# f8 ' 1  *8 ff % 11 #I II I# 

I 
I' 

M =  35".02 
h3.5-52 h34.24 h34'42 h35.24 hg5-16 135'50 z36.18 2 33-56 2 35-26 Z35-16 
h36.72 635.36 h33.78 136'34 634.02 234.94 136.14 134.32 134'22 134'58 w - 13 e96 

h34-54 I - - o -07 
w 

36-12 34'7' 34-10 35'79 34'59 35-22 36.16 33'94 34'74 34'87 C = 40' 31' 35'"oa 

11 2.08 h 2-76 h 2-58 h 0.76 h 1-84 2 1.58 Z 1-22 13-16 Z 3-48 1 2.36 iU== a"'z% 
h 1-76 h 3-20 h 3'34 h 1.08 h 3.98 1 0.54 2 1.20 Z 1-98 2 3-24 2 1-44 

h 4-10 w = 9 '75 
I - = 0 'I0 
w 

1-92 2.98 2-96 0-92 3.31 1.06 1-21 2-57 3-36 1.90 C = 65" 28' a"'23 



8 4 - - ~ .  KARACHI LONGITCDINAL SERIES. 

At LXX-(Continuod.) 

Dec& 1851, observed by Captain A. Strange with Troughton and 8imnu' 36-inch Theodolite. 

Angle 
between 

LXX1 & 
LXIX 

. 
LXIX & 
LXVIII 

Circle readings, telescope being set on LXXII 

Ool' 180'1' 7' 12' lNO 1Z' 14'84' 104'24' 21'36' 801'36' 28'48' 808'48' 

u N #I I )  11 #t 11 u ,# #, 

h11.70 hro-oo h~a-64 h12.88 hrg-rz 2 14.76 2 14-58 2 13-06 Z 1z*18 2 13.24 
h13-a6 h11-14 ~ I I . + $  h12-68 h1r78 116.06 z 14.04 2 13.6'2 z 13.18 z 12-61 

~ I I . + $  

12-48 11'19 12'04 1z.78 1z-95 13-41 1431 13'34 "'73 12'93 

h 8-12 h 10.08 h 7-22 h 9-76 h 8-26 2 6 p a  E 6.32 1 7-72 1 7-72 1 7.64 
h 6-60 h 7-80 h 9-16 A 9-60 h 7-98 2 5-70 E 5-28 2 6-80 Z 6.58 Z 10.16 

la 9'1O z 9.30 

7'36 9-09 8-19 9'68 8 1  6-31 5.80 7.26 7-15 9'03 

di = Mean of Groups 
w = Relative Weight 
C - Concluded A l y l e  

V - 13"'oa 

(O _ 6 .62 
I - - - o '15 
w 
C - 27' 48' 13"*01 

d1= 7"-80 

" " 5 '46 
I - - o '18 
w 
0-35'39' 7"'81 

At T;KKI 

December 2851, o k m e d  by Captain A. Strange with Troughton a d  Simma' 36-inch ~ o d o l i t e .  

di = Mean of Groupe 
w - Relative Weight 
C - Concluded Angle 

= 3 7"'01 

w--  16 -82 
I - =  0.06 
w 
0 = 47' 27' 3 f"'00 

M a  47-42 

w , 24 -40 
I - = o -04 
w 
C - 74°1C4711.62 I 

Angle 
between 

& 
LXVIII 

~ ~ ~ 1 1 1  
LXX 

Circle mdbga, telempe being aet on LXIX 

78' 17' %So 17' Po P8' 260028' 87' W 267'' 40' -94' 6%' 524' 62' 1W4' 282'' 4' 

I' #P n #/ H II ?# 8 I I  DO 

h37. o h37.20 h36'74 h35.68 h37.30 ?~gyoz h37.20 h36e48 h37'48 h37.16 i b37' 0 h37.04 A3730 h35.82 h38-18 h37.04 h34'9.4 1537.58 h36.76 h38.34 
h35.60 

37-65 37'12 37-02 35-75 37'74 37-03 35'91 37-03 37'12 37'75 

h46-66 A4774 h47-20 h48-06 h47.66 h48.36 h47-32 h48.64 h47.60 h48.14 
A47.16 h47-a6 h48.76 h48-24 h46.68 h47-32 h48.32 h4i.58 h48.14 h45.64 

46p1 47'50 47'98 48.15 47'17 47-84 47-81 48'11 47'87 46'89 



OBSERVED ANGLES, 

At LXXI--(Continued.) 

Decenzber 1851, observed by Captain A. Strange with Troughton and Simms' 36-inch fi~codolite. 

Angle 
between 

- & 

LXXTI & 
~ ~ ~ 1 x 1  

Circle readings, telescope being set on LXIX 

7S017' 25a01?' 80'28' 260°28' 8 i 0 W  267OW 9 P 6 V  2i4O52' 102~1' 28z04# 

If If  I, I# II 1, I* I It I# 

h23.28 h21.08 h17.60 hao.62 h20.50 ~ Z O ' I O  h 17'84 h 19.84 7'20.54 7b1g.52 
hzo.80 hao.24 hrg.60 hzo.48 hzo.38 h20.28 hzo.42 h20-06 1120'58 h21-58 
ha 1-28 hzo-86 hzr-64 

21.79 20.16 19.35 20'55 0 '  20-19 19-97 19-95 20'56 20.55 

h 3-12 h 4 7 4  h 6'04 h 3.22 h 2'68 h 2-40 h 5-74 h 3.76 h 4'30 h 5-36 
h 4'94 A 5-40 h 2.76 h 3.46 h 2.74 ?& 3-54 h 3-48 A 3-36 h 4.76 h 4-72 

h 1-64 h 3-08 

4-03 5'07 3-48 3'34 2.71 2-97 4-10 3'56 4'53 5.04 

M=l Mean of  Groups 
w = Relative Weight 
C = ConcludedAngle 

dl;= 20°"35 

a 

I 
12 '95 

- =. o -08 
W 

C 3 42' 46' 20"~35 

.Ii= 3".88 

w = 9 -46 
I - - 0 ' I 1  
w 
C = 37' 5' 3"'88 

At LKYII 

Decder  1851, observed by Captain A. Strange with Troughton and Simms' 36-inch T7~odolite. 

di = Mean of  Groups 
w = Relative Weight 
C = Concluded Angle 

M = 50'"47 

w = I j  -60 
I - = o -06 
W U I  
c=47u27'50'"46 

j""l 

, , 13 '50 
I 

angle 
between 

L X X I V C  
LXXV 

IXXV& 
LXXI1.I 

5.a7 6-10 7'77 6'34 5-74 5'05 5'86 5'Oa 5'85 5 . 0 ~  

Circle reading, telescope being set on LXXIV 

1800 70 1y 121 140 lw 210 mlo zoso 

I? I# a ,I f It ,I #I It ,I 

h51.54 h50.40 h49-22 h49.92 h50.86 l 51-26 50.94 1 49-16 148.18 150'52 
h50.96 h50.80 849.62 h50-82 h51.34 150.22 2 50'82 2 50.52 1 51-00 2 51'4.4 

h49.76 2 55'00 

51-25 50.60 49.42 50.17 51-10 50'74 50.88 49.84 4973 50.98 

h5.00 h6.38 h 7 . p  16.30 h 5 . q  14.36 15-60 15.06 15.74 Z5.06 
h 5-54 h 5.82 h 8-02 h 6-38 h 6.06 Z 5.74 2 6.12 14'98 15.96 2 5'10 



86-8. KARACHI LONGITUDINAL SERIFS. 

1 

d t LXXII--(Continued.) 

December 1851, observed 5y Captain A. Strange Mith Troughton and Simm' 36-inch T4eodolite. 

Angle 
between 

LXXIII 
& LXXI 

& 
LXX 

Circle readings, teleecope being eet on L3XIV 

001~ i80°if 7 0 1 ~  1 8 7 0 ~  i 4 ° ~ f  19402.4~ 2 i 0 w  miow moM' 208048' 

II n N 10 N I )  t~ ~f I J  " 

h47.62 h45.54 h44.96 1545.48 h45'4.4 Z 44'92 Z 44-72 Z 43-12 145.50 145'24 
A4798 h46.36 h44-60 h44.76 A4490 145'30 Z 43-20 Z 44'54 14.4'50 Z 4602 

47-80 45-95 44-78 45.12 45.17 45'11 43-96 43.83 4j.00 45-63 

h 3-06 A 3-00 h 2-48 h 3-54 h 3-98 1 3-76 Z 5-78 1 6-10 1 3.76 13.74 
h 2-26 h 1-44 8 3.18 h 2.98 h 3-20 2 2.86 Z 3-44 14-76 Z 3-10 z 1-64 

z 3-50 

2-66 3-72 2-83 3-16 3.59 3-31 5-61 5-43 3.43 2-96 

di= Mean of Uroups 
w = Relative Weight 
C ---- Concluded Angle 

M - 45".24 

W 7 '40 
I - - o -14 
w 
0 a 5g0 2' 43"'24 

3"-58 

'O " 
I 

7 '83 
- - o '13 
w 

3'"58 

At mII 

December 1851, observed by Captain A. Strange with EvugAton und Simm' 36-inch TireAlite. 

bP = Mean of Uroupe 
w - Relative Weight 
C - Concluded Angle 

H- 34".84 

w , 9 -17 
I - = 0 -11 
w 
C = 34O 40' 34'"83 

di = 3 7"04 

, -6, 
I - - - 0 '09 
w 
~ - 4 ~ ~ ~ ~ 3 7 ~ - 0 , +  

I 

-19 
between 

- dr; 
LXX 

LXX & 
I;KYTT 

Cirole readinge, telescope Wing set on LXXI 

elD 18001' lo 12' 187'W 14'W 194'24' 21'86' 801°86f 280 MD L8"'49' 

8 ?f I f  ID f 0  C D l  f f  f f  I* 

1533.96 A32-a6 A3450 h34'76 h34.44 h.34-68 h35-74 h36.64 h34.60 Z36.00 
h35-8q hgqao h34.26 h32.52 h33-&a A3538 A3644 h35.30 134.68 2 33-68 

A35.14 

34'90 33-13 34'38 34-14 34-13 35-03 36-09 35'97 34'64 35-84 

h38.84 A37-50 136.48 h36.42 A3736 A36.32 A36.92 h35.20 h37.58 35-04 
h36ya h37.86 h38.24 h37-34 13750 h36-70 h36.5a h36-68 238.92 136.48 

37.88 37-68 37-36 36-88 37.38 36-51 36-71 35-94 38.25 35'76 



OBSERVED ANGLES. 87-B. 

At LWIII--(Continued.) 

Decmbet. 1851, observed by Captain A. Strange with Troughton and Simms' 36-inch Theodolite. 

M =  Mean of Gro~~ps 
w = Relative Weight 
= COncludedAngle 

H - 40"-44 

w - 20 $3 
1 -  - - o -05 
w 
C = 46' 10' 40"'44 

N- 48"-76 
w = 8 .oo 
I - = 0 '13 
w 
fl = 27024148".76 

angle 
between 

dc 
LXXIV 

=ZV& 
LXXV 

Circle r e d q x ,  telescope being set on LXXI 

00 1f 1800 1f 70 12' 1870 1y 140 M f  1940 ~f 210 %I 2010 96, 280 &f 

I f  U 8 8 P I I N #, I#  

h40.78 h41.30 h41.56 h40-18 h41.18 h41bo 139.06 h41-08 h40-26 239-98 
hqo-44 h3g-26 h40-88 h40.96 h40.62 h40.94 h40.10 h40.02 1 39.~0 1 39-90 

639.66 
- 

4061 40.07 41'22 40.57 40.90 41.2; 39'58 40'55 39'73 39'94 

A5040  h47.72 h48.90 h49-24 148.04 h46.22 h48.96 h47-20 h48.80 Z5o.oz 
h50-1z h49-34 h49.76 849.08 h47-g~ h48-14 h48-64 h47.16 149.66 149.46 

50'46 48.53 49'33 49'16 47'98 47-18 48-80 47-18 49'23 49'74 

At LXXIV 

December 1851, observed by Captain A. Strange with Bougi7rton and Sinama' 36-inch BeocZilite. 

Y = hlean of Groups 
w = Relative Weight 
= ConcludedAngle 

M - 7".43 

, , ,, .38 
I - = o .08 
W 

c=72034 '  7N'46 

x- 41n.83 

w E. 8 -02 

I - = 0 ' I 2  
w 
C - 73°45'4~f"80 

Y' 49"'34 
w = 11 -10 

I 
-3 

w O '09 
c = 26" 4911.34 

angb 
between 

L+IV1l 
&LXXV1 

LXXVIQ 
LXXV 

L n V  & 
LXXIIZ 

Circle readings, telewpe being eet on LXXVII 

1) 7" la f  187"1Zf 1g sf 194°26f 81" 36' 201°37' at m0 M f  

I f  I f  #I f ,  ,# I I I I H 

h6.32 h 7 . p  18-32 h7.30 h7.68 h8.26 18-16 26.98 Zxo.16 15-58 
h 8-48 h 7 . ~ 2  16.86 h 7.78 h 7.48 h 7-06 16.24 1 7-02 1 6.22 86-82 
h 724 $10.10 

7.35 7'32 7'59 7'54 7-58 7.66 7-20 7.00 8-83 6-20 

143.34 h43.36 h42.0~ J1.p-60 7142.28 h40'62 142.22 2 41-60 Z 37-10 2 40.58 
141.78 h41.84 hqa-70 h42.60 641.62 h41.68 Z41.80 142'08 1 42.48 142.40 

1 39'68 

42-56 42.60 4 -36  42-60 41.95 41-15 42'01 41.84 39'75 41.49 

h48.62, h50.1~ h48.30 h5o-28 h4g.88 h51.64 149.38 247.78 150.24 150.16 
h48-66 h48.80 h48.40 h48.76 h50.46 h50'66 147.86 149.78 148.48 249.54 

48-64 49.46 48'35 49'52 49$7 51.15 48.62 48'78 49'36 49.85 



80-8. KARACHI LONQITUDINAL SERIES. 

I d t LXXIV-(Continued.) 

December 1851, observed dy Captain A. Strange with Doughton and Simms' 36-inch Theodolite. 

1 Circle readinge, telescope being set on LXXVII X= Mean of Groups 
w =r Relative f eight 
C - Conclndod Angle 

J%b 
between 

I At LXXV 
Decder 1851, observed by Captain A. Strange with Troughton and Sinam' 36-inch lneodolite. I 

0' 23' 180.1' T 12' 187' 12' 14' 25' 194'25' 21'36' 201' 87' 28'48' 8080 48' 

Cirole readings, telescope being set on LXXIII 
angle 

between 
10016' 250'16' 77'27' Z67'27' M0 SY 26L089' 91°618 %71°61' 99O Sf 279'3' 

M = Mean of Gro~~pa 
w P Relative Weight 
C - Concluded Angle 



OBSERVED MOLES. 890~. 

A t LXXVI 

Januaty 1852, obaerved by Captaita A. l3trange and Mr. C! Lane with Boughton and #irnm' 
36-inch Theodolite. 

dl= Mean of Oroupe 
w - Relative Weight 
C = Concluded Angle 

dl- 38"-75 

, , -07 
I - " 0 '11 
w 

6' = 61" 9' 38'-75 

dla  ro"08 - I3 .oo 
I - o '08 
w - 52' 46' I o"'o8 

dl= 44"'31 

, - 7 .60 
I - - o '13 

C = 68" 37' ++*'ax 

dl= 4 1 ~ ' ~ ~  

, - .oo 
I - = 0.25 
w 
C - 4g0 41,t.88 

M =  53"'f0 

, , .70 
I - = o -27 
w 
~ - ~ ~ ~ ~ ~ ~ 5 ~ ~ ~ . 7 ~  

Mc 5'"'3' - 5 '70 
I- = o '18 
w 
C , 88" 14f 51".3r 

Circle readings, t e h p e  being eet on LXXV 

=$ 
LXXrVck 
LXXVI1 

-1 
&- 

L m  
& J-. 

LXXX & 
LXXVIII 

LXXVIII 
& LXXV 

I 

1800 1' 10 12' 187"12' 14'24 194°84' 81°86' 801" 86' 2804Sf %X048' 

If  u f f  It If f ' I' ff f ' f ' 
Z 39-68 2 3790 137.10 137.82 h37.92 h38.58 h40-10 h39.78 Z 40.32 140.74 
2 38.54 Z 37-52 137.14 138.96 '38.38 h39.32 137.34 137.94 138.94 139.92 

hqo-aa 

39'" 37-71 37'17 38'39 38'15 38'95 39'= 38-86 39'63 40'33 

h 9-94 h10.50 Z r1.16 1 9-60 hro.32 h1o.02 h~o-20 h 9-82 Z 8.80 Z 9.98 
h I 1-62 1 8-82 1 9.28 1 11.44 h1o.54 h 8.92 h 10.70 h~ 1.66 1 800 1 10.30 

10.78 9'66 10.22 1o.5~ 10.43 9'47 10-45 10.74 8-40 xo'14 

h45-16 h45-a8 243.50 245.94 843-14 h43.80 142'96 h44.00 2 46-46 2 43.24 
he).5a 2 45'30 144.18 244'32 h42.96 h43.42 hqa-66 h43.88 146.06 143.42 

44-84 45-29 43'84 45.13 43-05 43-61 42-81 43'94 46-26 43.33 

141.86 h40-04 141'92 Z 37.84 h43.50 h41.70 h43-$8 h42.34 141'40 2 41-84 
h42.84 141-84 141.9  138.54 h43.26 h43.52 h44.24 h41.12 242-oo 14zs5a 

4 - 3 5  4 9  4 9  38'19 43'38 42dr ~ ' 7 ~  4I.73 41'70 

h52.58 h54-60 254.30 E 56-86 h53-44 h54-94 h52.64 h54.02 151.68 153.16 
h51.90 h54'74 155-oa 256.58 h53-50 h55-ao h51.18 h54-02 151.98 2 51-72 

52.24 54'67 54'66 5672 53-47 55'07 51'9' 54'02 51'83 52'44 

2 51.38 15o'aq 153'16 $48'38 h51-34 h50.48 h51-44 h50.66 151.84 151.14 
152'50 151-54 154'80 15o.10 h50-48 h49.96 hga.04 h51-38 252.44 150.84 

5I.94 50.~9 53'g8 49-24 50'91 50'2a 51.74 51'01 53'14 sw99 
I 



KABACHI LONGITUDINAL SERIES. 90-B. 

d t LXXVII 

December 1851, observed by Captain A. Strange with 2J-oughton and Shm' 36-inch Ilrewlolite. 

M= Mean of Group 
w - Relative Weight 
C = Conoluded Angle 

M = g".77 

W 12 '00 
I - = o .08 
w 
0 760 58' g"'77 

M = 42"*3 1 

.ao 
I - - - 0 '05 
w 
C -  54e39,42bl 

h b  
between 

L m &  
LXXVI 

LXXVIL 
LXXIV 

Circle readingg taleaoope being set on LXXIX 

0018 18001' 7'W 1 W W  14'W lsPOW 81'86' 201'86' 908.48' 

88 8' 8' # 88 88 1 8  I W 8' 

A8.10 h9.86 h 'go 19.06 A10.46 h10.74 h1o-10 i1o.ao i ~ o - 3 4  A10.46 
Ag-3% 19-24 h B -52 19-08 9'74 Au.32 Aroe8a h 9-70 h 9.94 h10-46 

8-71 9-55 8.21 9-07 J O ' I O  11-03 10.46 9-95 10.14 10'46 

1143.46 h41.68 h43.10 h4a-94 A41.56 A43.06 h43.08 h4aa70 h40-,+4 Ap-68 
h41-46 A ~ I - 7 2  h4a-36 A4z-60 hp.08 642.32 A-+1'56 hqa.90 h41-86 h+-68 

41-46 41-70 42-73 (1'77 41'8% (1'69 42-31 41'80 41.15 41.68 

dt LXXVIII 

January 1852, obamed by Captain A. Rrange roe'th Y!roughton and S i m '  364mh %&lite. 

-IS 
behreem 

LXXV & 
I2IXvI 

1 - - o '04 
w 

s2'93 5"57 52'45 53'90 53'18 :53 '3~  5q05 54'%9 53*% 53'O5 C - 810 16 53#'.a4 

W e  readings, teleecope being set on LXXV 

0'1' 180'1' 7.W U7'W 14'26' 194'25' 21'86' 201'96' 28°488 208.48' 

U II I# # 81 8' 88 88 H I8 

Aao-86 A21.06 A ~ I - g z  ha1.54 Aa1.64 h2a.g~ Aa1.40 A20.22 A21.98 h~a.10 
Aa1.88 821.98 Aa1ea6 h22.92 ha1.64 A23.28 h22-22 hao*o6 h21'2q baa-60 

91'37 I 21-59 22-23 21.64 zi'80 a1.81 20-14 21-61 3%-35 

bi = Mean of Group 
w = Relative Weight 
C = Concluded Angle 

M =  21'"71 

=1 16 *go 
I 
-l 0.06 
w 
C - 4 4  57' ar'"71 



OBSERVED ANGLES, 9 1 - ~ .  

z 

At LXXIX 
Januaq 1852, observed by Captain A. Strange and Mr. C. &ne with Troughton and Simm' 

36-inch Theodolite. 

di = Mean of Groups 
w = Relative Weight 
C Concluded Angle 

hf= 11'~49 

* " 34 '40 

I- = o -04 
w 
c = 470 I #  

Ma 54"'12 

w rn 15 -80 
I - =  0 - 0 6  
w 
C -  68"58'54'"14 

Jfl 19"'18 

w ee. 23 -98 
I - = o -04 
w 
Q =  510~8'19".18 

hie 
betweeal 

-1 
&IZXXl 

L- - 
IJIXX & 
-1 

Circle readings, telescope being set on LXXXII 

00 1' lBOO 1' 7O W 187O 12' 1 4 O  24' 1W0 24' 81° 86' eO1° 87' 88' 48' 208'48' 

n )I II II I! N 18 II II 

h 0.14 h 0.98 h 1.76 2-34 h 1-58 h 1.88 z 2'24 Z 2'1a 2 1-24 z 1'72 
A 1-68 A 1.18 h 1-18 h 0.78 A 0.58 h 2.62 Z 1.88 Z 3.50 2 0.36 Z 1-06 

0'91 1-08 1'47 1.56 1.08 a'ag 2-06 2-31 0-80 1.39 

h55'ao h54.70 h54.04 h53-60 li54.06 A5r18 154.58 253.68 153.86 253.50 
h53-14 h53.98 A5466 156.24 h56-16 h53.88 2 ~ 1 8  252'83 254'08 153.76 

h52.34 h54-84 

54'17 54'34 54'35 54'06 55.02 54'53 54'38 53.25 53'97 53-13 

h1g.84 hrg-4% h18.86 h18.86 hao.76 h18.84 Z Z 18.92 l19.86 Z 18-62 
A Z O ~ O O  h19-50 h17-go 2 17-86 818.68 hrg-70 Z Ig'zo 2 19-04 2 19-94 2 19.38 

h 19-58 

xqga 19-46 18.38 18-36 19-67 19-27 18.86 18-98 19-90 19'00 

w - 13 -31 
I - = 0 '08 
w 

6-34 C - 34'14' 7""g 

dt T;KKX 
J a n w y  1852, observed 6y Captain A. Strange with Bow~hton and Simm' 36-inch %dolite. 

h ? b  
behPeem 

mVIII 
QLXXVI 

. 

Circle readings, telescope being set on LXXVIII 

88' 26' 218026' 46'86' 226'86' 52'40' 892'40' 60'0' W W  870 18' %7O 18' 

8' I# I* ' I  I' ' I  'I U I' N 

A14'54 h14'40 h15.66 h12-38 hr6.34 h14-go hr4-14 Z 16'74 Z 1490 1 xa-aa 
A13'ao h15.18 A14.44 h13-44 h14.34 A1436 A1436 Z 13'32 2 15-18 Z 12.80 

2 13-04 

13-87 1479 1505 ~a-91 15-34 14'63 14'25 1437 15'04 12-51 

M = Mean of Groups 
w =Relative Weight 
C - Concluded Angle 

M =  14"*28 

w 1 8 -39 
I - = 0 -12 
w 
C - 59 '3 '  14"-a8 

I 



KARACHI LON~ITWDINAL SERIES. 

d t IXXX--(Continued.) 

January 1852, observed by Captain A. Xtrange with Fmugirton and Simma' 36-inch 5'kodolite. 

angle 
between 

m L  
LXXIX 

m X  ' 
I;KXYI 

LXXXI 
B 

LXXXIII 

circle reedinge, t e l m p e  b e i  eet on Lxmn 

S8°85' 218'86' a086' %So%' 6ae49' 882049' 6VCY W W  61°18' %7'1Y 

'8 #I C 8l  I8 #I 88 # 88 I* 

A$9-32 h5g-84 1159.14 hsg-66 hsg-50 h59.88 A60.38 157.40 Z61.oo 160.96 
160.46 158.38 158.44 159.28 h57.08 h5916 A5928 Z61.06 258.54 160.32 

Z61.06 Z 59-90 

59-89 59.11 58.79 59-47 58.29 59.5% 59.83 59.84 59-81 60-64 

h 9.72 h 9-72 h 9-18 hxo-14 h 8-80 h 7-74 h 8-20 1 9-60 Z 7-46 1 7'62 
h 9-48 h10-7a hr roa h 11-28 h 9-48 h 8-02 h 8.94 Z 8.46 Z 8-86 Z 10.62 

Z 7-62 

9-60 10-22 10.10 10.71 9-14 7.88 8'57 9'03 8'16 8.62 

h277a Aa8.66 ha8.24 h28.16 h27.74 829.40 ha8.18 ZgoSao Za9.88 Z3oSra 
hag.04 128.48 ha7-50 ha?-74 h30.18 h30.82 ha8.88 Z 29-18 131-18 Z28.04 

h 29-74 131.12 

28.38 28'57 27-87 07-95 apaa 30'11 28'53 29'69 30.53 29'76 

M= Mean of Group 
w =Relative Weight 
C = Concluded Angle 

M-= 5gC.5a - .06 
I - = o -08 
w 
O 7" 43' 59"'53 

M e=r 9".20 

w = 8 -68 
I - - 0 *Ia 
w 
C = 6 ~ n 7 ' 9 " - 1 9  

64.3 a9"*06 

w = 8 -76 
I - = 0 'I1 
w 
c353059'29'"07 

d t LXXXI 

J ~ U H Y  1852, observed by Captain A. Xtrange and Mr. C. Lane with Botsghton and Simma' 
36-inch EJieodolite. 

Me= Mean of Groups 
w -Relative Weight 
C = Concluded Angle 

M c  O".IZ 

w a -40 
I 

- 3  

w 0 '4= 

C = 48' 33' o'"12 

Angle 
between 

LXXgI1 

LXXXV 

Cimle readings, t e l m p e  being set on LXXXII 

o0 i8 190. i8 10 18' m0 la8 IC w iwO iu8 21086~ 201086~ m0488 e080.s~ 

C 8, It ## 8) #I 88 88 88 " 

h58.60 h 5 ~ 9 0  161'24 16~1.92 h5gSga 858.92 163.60 t$g-74 h60.34 160.88 
h60.a~ h56-98 1 59-34 161.18 h59.56 h57.28 163.80 Z61.52 A5932 2 61.18 

59-41 56'44 60'29 62'05 59-74 58.10 63.70 60-63 59.83 61.03 



OBSERVED ANt3LM. 9%~.  

-- - 

At LXXXI--(Continued.) 

Januay 1852, observed by Captain A. Strange and Mr. 0. .Lane with Doyhton and Sa'mms' 

angle 
behrecm 

T,XKKV 
& 

LxxxvI 
I 

LXXXVI 
dt 

LXXXIV 

IXKXIV 
dt 

LECCIII 

LXXXIII 
& 

Lxxx 

WCXX & 
=DL: 

-IX' 

36-inch Theodolite. 

Circle readings, telescope being set on -1 Jf = Mean of Group 
w = Relative Weight 

O 1' 180' 1' 7' 18' 187' 18' 14' W 194' 21y 81°36' 201' 38' 88' 48' 20R048' 

8, H ## I# n I I  f f  N II I #  

1145.94 h46.64 Z 4 ~ 5 8  Z4456 h45.16 h44.10 142.8~ 143.34 h43-ao 242.84 
h45.14 h47.52 144.94 145.86 845.50 h45.62 Z 43'62 142.66 h++-38 143.64 

45-34 47-08 45'26 45-21 45'33 44'86 43-21 43.00 43.79 43'24 

h35.48 h37.12 2 35-00 Z 36.68 h36.84 h38-10 1 36.08 2 37-58 h36.44 h37.06 
A3450 h36.30 136.90 137.14 h36-50 h.37.78 137.32 2 36-60 h36ga z 36-82 

34-99 36-71 35-95 36-91 36.67 37-94 36-70 37-09 36-68 36-94 

h41.54 h4ogo Z 41.06 l41.06 h43.30 hqr-42 138-10 137.94 1 4 - 7 6  142.04 
h40.46 h40-60 Z ~ I - j o  139.28 h4z.00 h41-56 138-oa 23gmga h 4 ~ 1 z  142.98 

h 42-06 
- 

41-00 40.75 41-38 40'17 42-65 41-49 38.06 38.93 4165 42-51 

h5o-46 h50.32 1 47-32 2 46.26 h49-42 h51.42 1 48-70 2 31.38 148.46 h50.34 
h50.52 h50.80 148.18 1 48'20 h50.42 h50aoa 2 51-38 1 51-10 hqg-12 h50-44 

1 47'10 

50'49 50.56 47.75 47.23 49.92 50'72 49.07 51.24 48.79 50'39 

h5g-38 h5g-56 161.78 2 61.88 h60.10 h58.70 Z 61.00 Z59.38 h60-44 h 6 0 m  
h58.42 h~9.32 Z 61-18 163 .~8  h58-48 h59.7~ 160.40 Z 61.02 h61-48 h60-36 

58-90 59-44 61-48 62-58 59-29 59.21 60.70 60.10 60.96 60.29 

h 8.28 h 7-80 Z 8-26 1 10.20 h 6.80 h 6-64 1 7-56 2 7.42 h 8-18 h 8'50 
hro.66 89.90 18-20 1 8.22 h8.62 h7.78 16.j8 14.60 h8.10 26.68 
h 9.88 h 8.44 z 3'84 

9-61 8-71 8'23 9.21 7 7 1  I 7-07 5.29 8-14 i.59 

= COncluded&le 

X = 44".65 

W 
I 

5 '50 
- = 0 '18 
w 
c 43O33'44'"65 

X= 3 6 6 6  

, I 4  '50 
I - = o '07 
w 
C = 44" 25' 36-66 

Jf== 40"'86 

w - 4 -21 
I - - o '24 
w 
c 65O 32' 4 0 ~ ~ 8 6  

- 49'f*62 

w a 4 -63 
I - - - 0 '22  
W 

C =  4z036'49"'62 

h! P 0'"3 I 

6 .70 
I - - - 0 '15 

Ea4c34t oft.31 

Jf = 7"'88 

w = 5 '32 
I - - - 0 '19 
w c 680 44' 7f"88 



9 6 ~ .  M A C H I  LONGITUDINAL SERIES. 

.I 

At T.mxxII 

Januay 1852, oiserved by Mr. 0. .Lane with Boughton and Sinanas' 36-inch Theodolite. 

h g l e  
between 

C-v 
LIIIU 

LlCXXI & 
LXXIX 

Circle readinge, telescope being eet on LXXXV 

0° 1' 180°1' 7O 18' 187"12' 14'25' 194OW 21°%' ZOlOW 28a 49' W 0 4 9 '  

I II  11 #I I# n I #  I# # I  I )  

~~~~4.8 h28.30 126.76 12890 hz9-84 126.92 Z 29-86 Z 30.02 Z 2 g . y  Z 29-88 
127.32 h a h z  126.58 128.61 2 28-30 127.68 l29.52 1 28-70 2 27-10 1 26.98 
A27-70 127.72 127.5% 

28-17 28.36 a667 28-76 29.07 27-30 29-69 29-36 28-05 28-13 

A5064 A5234 h 5 1 . 0 ~  h50.24 Z49.10 Z 50.40 2 49.90 2 49'36 Z 48'60 148'50 
h52.22 h51.ga A5o.90 h50.80 14gaa 1 50.16 2 50'34 148.80 149.62 2 48.82 

51-43 51-88 So'g7 50.52 49-16 50-12 49'08 4911 48.66 

M= Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

Ai= 28"'36 

w. .07 
1 -  - - 0 . I 1  ( 1  

w 
C - 7a0 16' 2 8 3 5  

M -  50'"12 - 7 .do 
I - o -13 
w 
0 , 640 141 50'512 

At T,KKXTII 

Januay 1852, oiamed Q Captain A. Strange with YkoflgMon and Simms' 36-inch %ohlite. 

Ai = Mean of Group 
w = Relative Weight 
C = Concluded Angle 

40'''79 

w = 10 -27 
I - - - 0 ' I 0  
w 
C '  83023'40'1'80 

di== 8".12 

w = 15 .76 
I 
- a  0.06 
w 
C=54O21' 8".1o 

Angle 
between 

LXXX & 
T,XKXT 

LXXX1' 
LXXKTV 

Circle mdiqp, telescope being set on LXXX 

0'1' lsOOl' 7O12' 181°1a) 14" W 194'24' 21°%' 901°88' %So&' 2080 46' 

)I a I# n I# tt I n I' I' 

141.64 h 4 0 . z ~  h40.76 h39*10 h38.82 h42.58 h40.60 h40.36 Z 41.go Z 40'96 
h41.60 h40-1a h43.30 A40'62 A3962 h4o-80 h40.94 A39.98 140.98 141.28 

h41.46 

41-62 40.17 4r.84 39'86 39-22 41-69 40.77 40.17 41-44 41'12 

h 8-08 h 8.98 h 758  A 9.20 h 9-06 h 7-94 A 7-98 h 8.18 2 8.74 2 gars 
h 7-26 h 7-50 h 5-48 h 6-62 h 8-36 A 7-38 A 8.28 A 9-02 2 8-10 1 8.88 

h 6.86 h 8.68 

7.67 8.24 6-64 8.17 8.71 7-66 8-13 8-60 8 . q  9-00 



OBSERVED ANGLES. 

At LXXXIV 

January 1852, oiserved by Mr. C h n e  with Boughton and Simms' 36-inch Theodolite. 

M  = Mean of Groupe 
w = Relative Weight 

ConcludedAngle 

M - 1 a U ~ 4 6  - '4 'I0 

1 - - - 0 '07 
w 
C = 60' 6 ' 1 2 ~ ~ 4 6  

= 13"'66 
w 3 10 -00 

I - 1 0 ' I0 
w 

7a0 I' 1 3 ~ ~ ~ 6 6  

Angle 
betawn 

LXXXIII 
& 

Ixxxl 

LXXXI & 
LXXXVI 

Circle rend- telescope being set on LXXXIII 

0'1' 18091' 13t 187O 13' laa 24' 19.P 24! 21° 37' 201°37' 28'48' 2080 48' 

,I II n I #  I t  I R n I 

h13.96 h12-20 h11.78 113.20 113.66 112.76 213.32 Z 11-92 h12-30 h12-68 
hr3.28 Ar 1-46 h1z.08 I I 1-20 E 12-90 1 13-06 1 12-86 1 10.48 h11.50 hrz.62 

13-62 11-83 11-93 1a.20 13.28 12-91 13-09 I r n o  11-90 12.65 

h1z.40 A I ~ - 8 6  h13.52 Z 14-00 1 13.80 1 14.90 1 15.78 1 14-78 h13.48 h1a.74 
h13.08 h13.oa h14.56 112.64 113.30 113.12 115.64 113.94 h13.52 h11.98 

12.74 13-04 1404 13-32 13-55 14.01 15.71 14.36 13-50 12-36 

A t  LXXXV 

Januag 1852, okerued by Captain A. Strange with Troughton and Simma' 36-inch l%eodoZite. 

M=. Mean of Groups 
20 =Relative Weight 
= Sngle 

M a  2a".1g - 16 .go 
I - = o '06 
w 
C = 60' 31' 22'"19 

Mc 19"'04 

.28 
I - = o -14 
w 
c15f0 5'19"'05 

M- 38"*13 

w = 9 '40 
1 - s 0 -11 
w c - 63" 7'38"*13 

Angle 
between 

7 
-VII 

LXXXVII 
& 

L;KKXVI 

LXXXVI 
BLXXXI 

-. 

Circle readinge, telescope being set on LXXXVIII 

242' 24' 62' 29' M036' 69' 35' 256O 47' 76O af 269" 59' 83' 5 9  R1° 11' 91° 11' 

n 8 N 11 It I t  I! tt II IJ 

h22.06 h21.80 123-26 1 2232 h21.42 hz2.24 122-58 h~z .54  122.04 hzz.10 
haz-28 h23.60 122.52 123.06 h20'09 h21.14 h22-94 h22-86 h21.34 h21-78 

22-17 22-70 22.89 22.69 20.71 21.69 22.76 22.70 21.69 21.94 

h1g.30 hzo-48 hz1.28 h18.30 h18.88 h18.86 h17.80 h18.10 hrg.08 h17-84 
h19.34 h1968 h19.14 h17.94 h~0.56 h18.01 h1i.10 h18.06 h20.16 h19.24 
h 19-66 822.30 

19-43 20.08 20.91 18-12 19-72 18-44 17-45 18.08 19-62 18-54 

h38-oo h38.72 h36.70 h39.38 h36.42 h38.78 h39.50 h38.06 h3g-14 h38-74 
A36.92 h40'08 h38.70 A38-42 h36.26 A37-3c h39-04 138'30 h37'.la h36-80 

37'46 39'40 37'70 38-90 36.34 38-04 39'27 38-18 38-23 37'77 



96--8. KARACHI LONGITUDINAL SERIEQ. 

A t  LXXXV--(Continued.) 

January 1852, observed by Captain A. Xtrange with Troughtm and Simms' 36-inch Theodolite. 

4 1 9  
between 

=I& 
LXXXII 

C i l e  d n g g  telescope being eet on LXXXVIII 

2420W 6pW m0 85' 69' Sf W47'  76O 47# 869' 6Y 83' 6Y 271' 11' 91' 11' 

f f  N # I I # I W f#  I# 

h33.54 h35.30 h34.34 133'24 h35'66 h34.96 834.34 h37'08 h34'7° h36'04 
834'24 h34'54 h33-58 633.98 h34'50 h34'86 h3a-98 h36.40 A34.04 h35.90 

33-89 34-92 33'96 33-61 35-08 3491 33.66 36-74 34'37 35'97 

Y=MeanofGroup 
w = Relative Weight 
= b l e  

M =  34'"f' 

w - 8 , - a 0 'I2 
w 
C " 59' 1on34"'71 

dt  LXXKVI 
January 1852, observed by Captain A. Strange and Mr. 0. Lane with Boughton and Simm' 

36inch Ilaeodolite. 

A ~ E ~ S  
between 

LXXXIV 
& 

J,XXXT 

Circle readinge, teleeoope b e i i  eet on LXXXXV 

SgSCZBf 116'28' 8CB0W 128' W 810" 62' 180' 6%' 318'8' 188' 8' 826' 16' 141i016' 

f' ff I# f If f# It If  I# I, 

2 1o.70 1 12-44 l10'98 Z 11.00 Z 9'14 19-76 2 12'50 8-72 Z 11'44 1 13-28 
111.1zirz.001 9.861 9~51Z10~02 Zg*84Z11*64 111.66110.6oZ11.82 

1 10.58 

Iopr 12-22 10.42 10.26 9-58 9.80 12-07 10'31 11.02 12-55 

M = Mesn of Gro~~pe 
w -Relative Weight 

@le 

M - 10".92 

W ,  

I 
7 '74 

- = 0 -13 
w 
c 0 63" 33' 108'.92 

h36-14 h34.96 Z 34-00 2 36.58 h38-56 h36.70 2 39-72 Z 36.86 Z 36-50 z 35'28 
h37.64 A33.06 1 32-61 1 36.61 136.54 136.44 1 jgza Z 40.02 Z 35-26 136.02 m x x v  63 7-46 Z 35'28 

mQ 
LXXXVII 

~ m l  
& 

LxxKTK 

v 

834-44 832.86 Z 35'32 Z 31-16 131.48 h30.56 130'84 Z 30.70 2 30'08 Z 32'62 
h33.90 h33-48 134.00 2 30'18 h33-42 h28'40 Z 29'74 Z 29-01 Z 32-02 Z 33'18 

h3a-7% h32-26 

3417 33.17 34'66 30'67 32-54 30.41 30'29 29.86 31-05 32-40 

hx1.16 h13.14 h12-84 Z 13.42 A12.14 h13'90 Z 12-86 Z 14-34 Z 12-58 Z 13-78 
h 9'34 h12.98 614.88 Z 10.74 ~ I I - 2 8  h14-16 114.52 2 13-46 Z 12'54 113.60 

2 11-81 

10'25 13.11 13-86 11'99 11-71 14'03 13-69 13-90 12-56 13.69 

M -  3 1 ~ ~ 9 2  

w -  3-04  
I - 
w 0 '33 

cn60042 '31 f f ' 9~  

die=. 1~"'88 

w -- 5 '63 
I - - o -18 
w 
c 58' 3' 1 2 ~ ~ 8 7  



OBSERVED ANGLES. 

T 

At LXXXVII 

Pebruary 

betwean 

L m I X  
& 

LXXXVI 

LXXXVl 
& 

LXXXV 

& 
I&XXXVm 

& xc 

XC ck 
XC I 

XC1 & 
I.xxmx 

1852, observed by Mr. C. Lane with Troughton and Sinlma' 

Circle readings, telescope being set on LXXXIX 

001' 18001' T012' 187O12' 1 4 O 8 6 '  1940!2S8 21°87' 901°87' 2S048' 208°48' 

N D) # N # #I I #I I* I 

ha1.50 1 21.1q haa.3~ h21.34 1 a1.2a 121'4 2 22'06 z21'08 z21'96 ha028 
haa.70 Z 21.40 h20.46 1 aa.80 120.86 ha1.82 1 2o.00 1 23-08 1 22-16 h19.76 

oa.10 21'27 31-39 aa-07 21.04 21-62 21-03 22-08 22-06 ao.oz 

hro.qq Z 8-28 Ara16 hr2-oz 2 9-38 hxa-xa Zro.28 E 1o.p 1 8-10 bra-70 
h10'82 1 10.50 h10'38 2 9-58 1 10'14 ~ I I - g o  Z 10.38 2 9-00 2 8.64 h116o 

z 9'76 2 9-60 

10.63 9'51 10'27 10'40 9.76 12.01 10.33 9-86 8-37 1a.15 

h53-3% h51.30 153.08 151.86 154'6% A5a.w 253.~2 153'50 255'06 h53'12 
152.14 1 52-04 h51.84 Z 53-08 2 53-28 150.38 1 51'o+ 1 53'62 1 51-88 h52.66 

154'26 

51-73 51-67 5 ~ 4 6  52-41 53'95 51-20 52'13 53-56 53-73 52-89 

hq7-28 h46.34 h49-58 147'4.4 2 46.72 148.53 2 48.18 148.72 149.36 h46.28 
h45-16 148'30 147.68 146.60 147'36 h49.08 149'80 149.30 149'20 h47.68 

4 - 2 2  47.32 48.63 47'02 47'04 48.b 4.99 49-01 49.18 4698 

h59'80 164.28 h59-96 h61-68 162.40 h61.08 h61.4 161-08 159.88 h6a.06 
162.08 159.26 h62.28 163.26 161.14 162.36 Z 61-08 158.90 162.04 h61.70 

Z 63.08 h61-76 h6a.14 

60.94 62-21 61-33 61-47 61-77 61.72 61.25 $9'99 61-35 61-88 

148.06 1 47-68 hq6-06 h46-10 2 45-12 h46.62 145.94 144'80 2 45-62 h46-96 
h47-a= 148.10 147.42 145.22 2 46-04 145.36 Z 45.48 2 47.78 145-76 h46-54 

1 45-72 

4744 47'89 46.74 45% 45-58 45'99 45'71 46-10 45-69 46-75 

36-inch Theodolite. 

M= Mean of Groups 
w =Relative Weight 
C = Concluded Angle 

dl= ~ ~ " ' 4 7  

W 15 '20 

I - - - 0 .07  
w 
C =i 53' 41' a1"-47 

M== 10"-33 

w = 6 .88 
I - = 0 '15 
w 
c 62" 12' 10"'3~ 

M a  52".68 

w - g '10 
1 - - 0 -11 
w 

C 55715'51"'69 

Mu 47.j.93 

to , 6 .BO 
I - - 0 '15 
w 
c -  5 4 ~ 4 5 p 4 7 t p . g 3  

M= 1"-4g 

w -- g .46 
I - = 0 -11 

W 

C = 68' 14' I'"$o 

M .= 46"-38 

w = 10'99 
I 
-EP:  

w 0 '09 
C E 65O 5p' 4 6 3 8  



9 & ~ .  KARACHI LONQITUDINAL SERIES. 

At LXXXVIII 

F e h y  1852, observed 4y Mr. C. Lane with Boughton and Sirnm' 36-inch Theodolite. 

Jf = Mean of Groupa 
w =Relative Weight 
C 3 ConcludedAngle 

M e  2c"-59 

w = 13 '90 
I - - - o -07 
w 
C - 60° 7' %0"'59 

x= 47t"15 

w - 5 -80 
I - = a -17 
w 
C = 64' ra' 47"-1g 

betaeon 

XC & 
LXXXVII 

LXXXVII 
& 

WLXXV 

Circle r d q p ,  teleecope being set on XC 

ggSO W 1190M' 4'5' 6) 314O11 lMO 18' 881°W 141°W 828448' 148.42' 

If I D  It I H I# I# I I, I 

hr9.58 h21-92 Z 20.98 Z 19-06 1 21-72 1 20.16 Z 19.26 Z 20.84 h20.50 h20.66 
120.70 hax-30 2 22-14 2 21-16 ~~~~28 119-42 220.80 221-18 h1&-~0 1 21'aa 

zo.14 21-61 21-56 awl1 %roo 1979 20'03 21-OX 19.70 20'94 

h45.74 h45-50 150.76 147-64 249.56 147-68 146.16 14968 h46.52 84586 
hqq.66 h46-56 147.16 247.06 1 45-42 2 47-62 148.54 1 4 p a  h46.30 148.30 

1 49'04 2 46.34 247.78 148'90 147.88 

45'ao 46.03 48.99 47-33 47'1 1 47-65 47-49 47.93 46-41 47'35 

At tXKXTX 

Febmty 1852, obsmed by Mr. 0. Lane with fioughton and kinama' 36-inch ZXeodolite. 

M- M~ of amup 
w = Relative Weight 
C - Concluded Angle 

M=.r a6"'76 - 
I 

6 98 
- - o -14 
w 
0 - 68" 15' 26".76 

Jf=l 45"'64 

.60 
I - - 0 '22 
w 
c-5g0 3f45ff.64 

Angle 
between 

& 
W[XXVII 

LXXXVII 
& XCl 

C i e  &ga, telempe being set on LXXXVI 
- 

o0 Y IMP 1 7. w iw w 140 sf IBPW 81. 87' aoio 87' ssew s o s " ~  

I1 If I) If ff  C tf #I ff 8f 

126.74 h 2 ~ 4 6  124.44 Za7-18 Zz8-70 1256% h25.90 327.84 ha8.76 ha7.90 
636-PO ha5.10 126.58 1 26.88 124.86 Z 25'50 127.38 ha6-oo ha666 129-20 

Z 27-16 2 28.66 

26.47 25-28 26.06 27'03 27-41 25-56 ~6.64 26-92 27-71 28'55 

h45-84 h46.78 Z 46.38 146.80 147.30 147.18 h44.42 h43-34 h44-94 h45-56 
h4646 146.94 146.60 246.46 147.28 14650 h43-12 h4418 143.16 h43-64 

91.5 zsa 46'49 46.63 47"9 @ ' 4  43'77 43'76 w O $  W~ 



OBSERTED ANGLES. 990~. 

Correction for eccentricity of algnsl at XCI. 

5 

d t  XC 

F e h y  and Dec& 1852, obsmed by Captain A. Strange and Mr. C Lane with BOu9htorr 
and rSimm' 36-inch Thodolite. 

M= Mean of Groups 
w = Relative Weight 
C = Concluded A.ngle 

di== 58".66 

w = a '64 
I - - - o .38 
w 
0 - 51" 15' 58".69 

4629  

w I - 3 '54 
- = 0 '38 
w 

- I '03 

M = 54"'34 

ID '43 
f a o .16 
w 
C 55' 40'~4"'33 

di= 52,1.1a 

w = g -68 
I - = 0 -10 
w 
C - 6 5 0  ty52ft.II 

angle 
h e e n  

XCITI & 
XCII 

dE 
XCI 

~ C I  & 
LXXXVII 

LXXXVII 
& 

LXXXVm 

- 

Circle readings, teleeoope being set on XCIII 

001' 1W1' 10W l W W  14'84' 194O84' Blo86'  gOl986' 88'48' 808'48' 

It It D I  N 11 U It C #, I# 

158.66 h59.60 h5g-38 160.14 h58.02 Z 5 ~ a 2  Z 57-78 Z 59-94 2 56'14 Z 57-48 
15940 h61.50 h63.20 h58-36 Agg.ga 2 60.06 156.60 258.76 154.94 255.66 

h62-4.4 59-76 

59'03 60.j.5 61-67 59.25 58.77 59.01 $7'19 59.00 55'54 56-57 

145.46 h46.12 h.49'50 844-20 h45-26 z 46-14 148.14 24.4'42 146.14 147.12 
hqq'34 h46.32 h47.00 145.00 h44.88 146.46 Z47'9a 14460 249.72 248.98 

143'90 149.30 

4qgo 46'22 46'80 44.60 45-07 46'30 48.03 44.51 48.39 48.05 

Circle readings, telescrope being set on XCI 

8 0 4 O 2 1 '  1240211 811°81# 131° 82' 818" 48' 188'44' 8N0LCIl' 146OW' 888' 8' 168O 8' 

h55.98 h51-98 1 55'00 h53.46 h53.66 154.98 157.46 2 55.64 Z 52-14 Z 5474 
h.39'94 h53.42 156.62 853.92 h56.10 h.53'30 h52.18 154.90 Z 55-54 153.86 

h52.40 153. I 8 53-48 

55-46 52-70 55'81 53-69 54'05 54'14 54'af 55.27 $3'72 54'30 

151.60 h51.80 152.94 h53.10 h50.86 h53.16 149.78 151.5~ 153.84 153.36 
h51.74 h5w8a h51'ao 151.48 h5060 h52.54 153.16 153.34 1 52-56 253'3% 

hso-go 
- 

51-67 51.31 52.07 52.79 50.73 53.85 51-38 5193 53'20 53-34 



.~W-B. KARACHI LONGITUDINAL SERIES. 

:: : : * - C w i n  for eccentricity of instrument at XCI. , . .; . . . .  . . . . .  ,, 

- 
At XCI 

P e h r y  a d  December 1852, obsemed bg Captain A. Xtrange, Lieutenant J .  F. T m ~ n t ,  a d  

M= Mean of Groups 
w = Relative Weight 
7' = Concluded Angle 

M- 28"'47 
So , 6 .IO 
I - = o -16 
w 
C = 55' 5' 28'.48 

M- 5"-66 

' 9 '36 
I - - 0 -11 
w 
C e, 560 5' 5"'66 

M u  29"'40 

w - 3 '14 
I I = o '47 

580 3 1' 29"'40 
CC{* + I  '34 

ilf- 1 3 ~ ~ 2 1  

W -  3-70 
I - 0'37 
w 

54' I 0' I 3 '"26 + o -96 

Mr. 0. .Lane with Y?mughton a d  Simm' 36-inch TReodolite. 

bngb 
between 

LXXXJX 
& 

LXXXVII 

L4xXXVII 
& XC 

XC& 
XCII 

XCII& 
XCIV 

r 

Circle reading% talescope b e i i  mt on LXWIX 

M0 W 880. W 6lo6l0 %1°61' 69%' 848.8' Wi4' ZW 14' 8s. m' 2630 =z7# 

,I #, ,I D# ,# #' 1, w ' I  

ha8-a0 2 28-48 l28'72 h29.76 hagsoa h29.82 Z 26.98 2 26-50 128.70 h28.02 
131.78 1 26.20 ha8'ga ha7.00 hag.92 ha934 128'42 126'52 127.84 hag-68 
130'60 h 27 .~0  

30.19 27'34 28-81 21-99 29'47 a9.58 27-70 26'51 26-27 28'85 

l s.++ 27-38 Z 4g4 h 424 h 5-66 h 450 14.00 15'24 26-96 25.16 
1 8 7  

Z 5.36 3 7-66 A 4'46 h 6.46 A 5.oo h 6'64 1 5.N 13.80 2 5-30 2 6-46 
h 5-71 2 4-84 

5-40 7'5' 4'70 $47 5'33 5-57 4'98 5'65 6'13 5-81 

- 

Cirole teadiogs, teleaoope b e i i  set on XC 

0'1' 18001' I O U '  l87'U' 14°86' WS' 21'87' SOlaW 28'49' W48' 

230'68 131'38 l32'6a 227.18 130.48 130-30 i25*96 131.26 231'32 119-80 
133'36 131*04 131.88 1 2748 Z 28-24 Z 39.34 125.98 127.58 1 28.08 2 28.38 
13 1.16 Z 30.78 has80 1 25-81 

31.73 31-21 39'25 37.43 29.83 29-82 25'97 28." 28.41 29.09 

Z11.88 zxa-88 Z 15.74 2 15.38 21452 Zrrda i15.14 A'xo'oa i10'74 2 11-80 
z I 1'42 1 14.12 1 10.66 I 1.50 z 16-38 1 11'90 h 18-06 h 1 2 . 7 ~  1 14-36 1 I 1-46 

1 12.84 Z 13y6 2 I $50 rap2 h 14.68 2 13-94 

11-65 13'50 13-08 1361 15.47 12-26 15-37 13'47 I ~ P I  11.63 



OBSERVED ANGLES. 101-~, 

A t  XCII 

Dec& 1852, o&amed by Captain A. Strange and Lieutenant J. P. T'cnnant m'th Doughton 
and rQimmaY 36-inch ZhdolQte. 

ilf = Mean of (froupa 
w = Relative Weight 
C - Concluded Angle 

iK= rgU'oq 

w - 3 w 
I - = 0 '25 
w 
C J 65' 7' xg'"o3 

A'Wb 
between 

''Iv ' 

Cirole wadinga, telesoope being eet on XCIV 

laO0 YO 14.w 80' 2 1 ~  908048) 

'0 ?, r, U I ,  'I " I L It 

h16-60 h18.04 Z 18'90 118.60 A20.36 h19.36 Z 20.58 117-80 A18.86 h18.46 
h18.70 115.88 Z 17.08 122.30 h20.58 h19.78 Zzo./a 1 16-58 hao.18 h18.28 
h17-a8 hry-76 1 22.60 

17'53 17-89 17'99 21.17 20'47 19'57 20.65 17'19 19'52 16-37 

" & 
XCIII 

xc*ll & 
XCV 

XCVL 
ICVI 

XCV1 ' 
xclv 

45-87 46'78 45'35 44'36 45'02 45'5I 45'46 44-97 45'7% $6'33 

ha3-58 ha3.30 123.40 Z 19-80 hsapa ha476 2 23-50 121.16 ha3.66 h23-a6 
h13.68 ha3-68 1 21-74 1 18-51 124.1. 024.56 1 ao.22 1 y.16 1 2  I. o 126.36 

I az.00 d hzr. 4 123.58 

23-63 23-49 92-57 19-16 23'52 2466 a1.91 22.66 2a.33 14-40 

134.98 1 36-26 1 36-76 13416 h37-04 h35-24 1 36-96 Z 38-54 h36.02 h37.84 
h35-6% 136.82 136.66 Z35pa 133.92 h35-06 138.10 139.52 h36.86 h37.26 

1 3  7'94 

35-30 36'54 36-71 35-04 36-30 35-15 37'18 39-03 36-44 37'55 

A1438 112.94 l19.08 z10.74 hrz.02 h10.76 Z I ~ * + +  111.82 A~o.go 111.6a 
hr 1'36 Z 14-46 1 rx-za 1 11.5a h12.68 h1o.50 Z xa.ao 1 12.4% h12.66 h10.66 
h12.20 

12-65 13-70 11.65 11.13 12-35 10-63 12-32 xa.xs 11-78 11-14 

h44-50 h44'72 Z 42-90 Z 46.64 143.34 h43.46 144'18 144.36 h45.00 143.14 
h41.7~ h46.18 147.82 l4a .p  h41-74 h44.24 142.36 1 4 ~ x 6  h++-aa 141.68 
h4.4-42 1 46'84 1 45'30 

43-35 43-45 45'85 44'8% 42.54 43.85 43.27 43.26 44-61 42'91 

I - E o -07 
w 
c p. 59' 40' 45"'53 

.Xs 22"'83 

w a 3 '56 
I - - o '28 
w 
0 =D 61' 35' 2aW.83 

iK- 36"'52 

, .# 
I - s o '18 
w 
0 - 61' 8' 36"'52 

""'95 _ .88 
I - = 0 'I0 
w 
C - 53' 12' 11'"96 

M =  44"'01 _ .14 
I - - o '19 
w 
0 - 59' 15'44"'04 



W A C H I  LONGITUDINAL SERIES. 

- - 

, 

At XCIII 

December 1852, observed by Captain A. Strange with Troughton and Simm' 36-inch ~ o d o l i t e .  

M= Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

ilf- 3".77 

,, .51 
I - = o -18 
w 
C = 68' 52' 3-76 

M=. 41"'07 

w P 3 -66 
I - = 0 -27 
w 
C e  67' 8 '4lH'4  

anBle 
between 

XCVL 
XC1l 

XC1l dc 
XC 

Ciole readinge, telewpe being set on XCV 

O m  1' 180" 1' 7" 12' 187O12' 14OM' 1M0 W 81°86' m1° 86' 88' 48' 908'48' 

4 #t 8, DD 1) n H ,I I I  n 

h65.72 hg -98 h61.34 163.10 h63.10 h62.42 264.08 ~ 6 ~ : ~ 8  264'84 164.82 
k63.+$ hB-xa 162.44 16.80 163.98 164.36 163.06 166.16 16468 165.06 
161.76 16420 

63-97 63-77 61.89 62-95 63-54 63'39 63'57 65-87 64-76 64-94 

137.9.~ h41.68 h42.88 141.36 fi41'3a 143.30 Zqa'50 140.6~ 139'58 2 38-06 
141.60 h40-48 h40a80 1qo.00 141.04 Z 43'96 1 43-46 1 41.46 1 39'62 1 38-04 
141'74 139'34 

40.43 40.83. 41'84 40.68 41.18 43.63 42'98 41-04 39'60 38.45 

At XCIV 

Decembet. 1852, observed by Captain A Strange with fioughton and SimmY 364nch W l i t e .  

Angle 
between 

XCI & 
XCII 

XCn& 
xcw 

Circle readings, telacope being set on XCI 
. 

i wi' vow 1 ~ 1 ~  14'W iww a i O s J  mi0sD ~ 3 ~ 4 8 8  r n ~ '  
I 

C #? #a 81 88 81 I DD t D  #1 

ha8.84 ha8.36 ha7.32 hay70 Z 28'44 Z 28.48 Z31.38 za6.70 2 37-78 130.60 
h a p 0  h28-30 ha8924 ha6.88 2 28-51 Z 3 1'98 1 29-62 1 25-98 1 27-46 1 2 7.80 

1 26-82 .127.0+ 

18.01 28-33 27.78 27.29 28.48 29.09 30'50 26'34 37-62 28'48 

h36.10 h35.34 h36.88 135.26 135'3% 2 35.52 2 32'60 134.64 Z 34'94 231'6% 
137'34 137.16 h36.81 135'26 135.74 134'14 134'3% 235'40 135'14 135'46 

137'90 
- 

36.72 36.25 36'85 35.26 35.53 34'83 33.46 35-02 35'04 34'99 

211- Mean of Group 
w =Relative Weight 
C = Concluded Angle 

Ma a8"'19 

w c 5 .64 , - = o -18 
w 
C - 60" 42' 2 8 2 0  

35"'40 

to ": 6'19 
I - = o -16 
w 
a 65" 0'35"'39 



OBSERVED ANGLM. 103--B. 

At XCV 

Dec& 1852, observed by Captain A. Strange with Troughton and Simms' 36-inch TReotEolite. 

Angle 
betwean 

XWII 
&J 

XCVII 

XCVIl 
& 

XCVI 

XCVI & 
XCII 

Circle readings, telescope being wt on XCVIII dl - Mean of Groups 
w = Relative Weight 

1 ( ~  W O  1~ N ~ O Z ~ ~  ,j1oB, C =CoucludedA.ngle 

I )  #I I, DJ 

A37.58 h37.04 239.92 h32.86 135.82 h37.62 h40.50 Z41.06 h35.54 839.24 
h33-60 h40-40 h33.94 h35-78 13786 2 41-48 140-04 140-a8 I3794 h38.66 
h3g.42 140.44 h38-58 h37-56 13 7'34 h40.76 

w 

36.87 39.29 37-48 35-40 36'84 38-81 40.27 40'67 38.08 38.95 

hay80 h28.86 Z 28.28 h31.96 hags54 h31-94 h32.44 Z 29.32 829.70 h33'22 
h31.98 h30'68 h30-68 131.34 h31.18 131.74 130.06 1 3 2 ~ 6  hg1.14 133.78 
h30'92 hag*ro 1 30.68 1 32'54 

. 

30.90 29.77 29.35 31-65 30.36 32-34 31-06 31-31 30.42 33'50 

h3qoo h34.46 137-78 1 36-40 h 34'42 h34.62 Z 35.12 236.06 h35-98 h31.86 
h34'30 h35'82 Z34.62 137.14 h'35-16 h33.04 135'12 134'36 834.82 h33.14 

- 
34'15 35'l4 36.20 36.77 34'79 33-03 35'1% 35'21 35'4O 32'50 

h21.96 h 1 9 . ~ 6  Z io.oz hao.10 h20.20 h 19-40 Z 19-32 2 I 7.74 hr 8-88 hz0.90 
hao.90 h18.06 la0114 h 18-84 1 1 9 . 4  h 19-58 1 21-10 1 19.88 hrgm4r ha0.4  

Z 15'56 

21'43 18-71 20'18 19.47 19-83 19-49 ao.21 17-73 19-15 20'69 

At XCVI 

Dec& 1852, oberved by Captoin A. 8;rnngc with T r o q h t m  and Simm' 36-inch !lbodolite. 

M ;= 38'"27 

w = a .48 

- 1 -  - o '40 

C = 58" 46' 38'"23 

M =  31"'07 

w = 5 .36 
I - = 0 ' I9  
w 
C 62" 57' 31'"06 

a - 34"-g I 
w - 
I 

5 -70 
- = o '18 
w 
C = G40 38' 34''-9r 

r9"'69 

w - 7 -06 
I - = 0 '14 
w 
C - 490 59' 1~"67 

M= Mean of Gro~~ps 
w = Relative Weight 

Concluded 

M = 4 1'"52 

= .IO 

1 -  - - 0 ' I 1  
w 
C 5SU 43' 4*'"54 

Angle 
between 

Circle readings, tele8~0pe being set on XCIV 

OOID 1' v0 12' 18' l h O a l  194*e4/ 2l09f3# 801' 86' 28'48' W)B048' 

I II ID ## # D  DI I# W 11 ) I  

h41'04 h4r.nq 240'26 142.38 h42-20 Iqz-++ h40-50 h40.83 Z40'8a 140'94 
XT 643.50 h43-36 142.28 140-06 h4i.26 h42.12 hqrS++ h41.18 143.24 E 39'62 

840'78 140.86 1 39.70 1 ~ 6 0  

't 

41.77 41.02 41'27 40'71 42-23 42-20 40.97 40.99 42-89 40.28 



I-B. KARACHI LONGITUDINAL SERIES. 

I 

t 

A t  XCVI--(Continued.) 

December 1852, observed by Captain A. Strange with Boughton and Simms' 36-inch Ilieo&Jite. 

between 

~ ~ 1 1  & 
xcv 

XCV & 
XCV1l 

XCVII & 
XCIX 

Circle readings, telesoope being set on XCIV 

0*1# 81 To 1 W l g  14. W 1woMf 210 W m*s8* %a 48, 2080 ut 

f# N #I If f D  D t  f t  I, ,I It 

h15.1a h13.08 1 16'60 1 9.34 h14.66 AIS-08 h15.48 h17.54 1 17'00 1 13-66 
hxq'xa h15-a4 112.74 1x0-96 hr5.50 h16.18 h14.92 h14-gz 115.36 117.32 

h10.78 115.30 1XS40 h 16.64 1 19.7~ 

14'62 13-03 14.88 I I ' ~  15-08 15-63 15-20 16-37 16'18 16.90 

h58-00 h57-3% 2 54-22 l61.02 858'02 h58-40 h56.70 h55-68 1 56-32 1 58.40 
h54'88 h55-56 156.02 156'20 h56.86 h56.90 h58.34 856.88 15648 156.62 
h57-12 1 54-52 

5667 36-44 55'xa 57-15 57'44 5765 57.52 56-08 56-40 57'51 

haa.24 ha2.32 z 25.44 Z 23-14 h21.46 h21.30 h 22'28 hao-88 1 21-80 Z 22.06 
ha434 haay4 1z5.y~ 1a3mgo ho1.86 hzo.70 hao.72 hzo.26 1 zo-ga 1 zx.ga 

23'29 22.63 25-68 23-51 21-66 a1.00 21-50 20.57 21.36 21-19 

M--- hiean of Groups 
w = Relative Weight 
C = Concluded Angle 

dl=c '4.'g8 

= 
1 !2 '95 
- E 

w 0 '34 

C = 62" 9' 14"-96 

M- 5C.83 

w =e 6 -92 
I - - o -14 
w 
" 57' 9' 56"'84 

x= 2~"'30 
w = 4 -10 

I - = o -24 
w 
C-53°,+a'aa"~30 

A t  XCVII 

Januaty 1853, observed by Captailr A. Strange, fiatenant J .  P. Tennant and Mr. C h~ 
with fioughton and Simma' 36-inch Zbodolite. 

angb 
h a m  

XCIX & 
XCVI 

Circle readinge, telescope Mi eet on XCIX 

0.1' l W I  7*1ST 187918f 14*MD lS4*W 81°Mf 801°S6' 88.48' 808*48' 

N D, N N #f n I# I# If f, 

h18'qa Z 14.68 h17'6a 1 16.60 Z 13.10 h 18-32 I1654 h15.30 A16.88 h 19.02 
l18.3a 1 12'62 h17.76 116.96 112-p  h17-54 h18.74 h17'10 h16.54 h18.06 

1 14'60 h17'1a 

18-37 13-91 17'69 16'78 13-00 17-93 17-47 16-20 16'71 18-54 

Jf = Mean of Glrntlpe 
w .=- Relative Weight 
C = Concluded Angle 

16".67 

, , .80 
I - - o '36 
w 
C = 53' 55' 1 6 ~ ~ 6 7  

I 



OBSERVED ANGLES. 105-B. 

@ 

At XCVII--(Continued.) 

January 1853, observed by Captain A. Strange, Lieutenant J. .R Tenuant and Mr. C. Lane 
with Troughton a d  Simm' 36-inch %dolite. 

M = Mean of Group 
w = Relative Weight 

c"ConcludedBngle 

dl- 34"'57 

w = 3 'I1 
I - = o -32 
w 
C - $9' 52' 34"'56 

MI 13"-;6 

w P 4 -92 
I - = 0 '20 
w 
0 " 69° 25' 13'"77 

dls3 31f.44 

w = a 'sq 

f. = 0 -45 
5(, 

c p 5 5 0 3 8 '  f.43 

M - 49".64 

w P 6 -32 
I - = o -16 
w 
C a 49' 9' 49"-64 

M- 2##*06 

W a 4 -74 
I - = 0 '21 
u' 
(7 "7 71' 59' 2"'06 

M 
batrean 

x m  & 
XCY 

X m  
XCVIII 

x- 
& 

C & CI 

CI Q; 

XCIX 

2 

Cimle readings, tele~oope b e i i  set on XCIX 
. 

0. 1' 1 W  2' P lY 1810 W 14' W l W  Sa 81°86' 801° 56# %So 48' 8080 48' 

rr M M #I t# #I n u II ' I  
134'60 133.50 h33-06 134'4% 238'22 I3480 136.39 136.38 133.08 h33.68 
h36.32 130'00 h33.32 2 33-16 138'10 h34'12 h34-58 h34-76 h3z-40 h35.02 

33'94 

35'46 32-40 93-19 33-04 38-16 34'46 35'45 35'57 32-74 34'35 

1x1-30 Z 13.26 h13.82 2 13-00 115.44 Ara.98 h13-88 i13'70 h18'1o h14'14 
h10.72 Z 13'50 A13068 112.82 2 14-16 A14'54 h13.64 h14'14 h'14.54 h13.66 

h r 6.46 

I 1.0 1 13-38 13-75 12-91 14-80 13-76 13-76 13-92 16'37 13-90 

2 67-30 164'88 162.36 Z 60.98 159.98 163.14 1 64.9' 162.80 1 63-21 1 61-50 
167-74 2 65-34 160.40 165.76 2 61-04 2 63.40 164.88 Z 63'46 2 61-12 163.64 

2 62.96 2 64'34 161'82 2 63'64 

67-52 65'11 61-38 63-13 60.51 63-07 64-90 63'53 62-05 62'93 

1 47-70 Z 49'90 150'20 Z $1'34 1 9-56 149'46 148.28 Z 50.62 1 47'76 150'54 
2 47-42 149'58 2 51-32 1 49.22 i 50'76 2 49'80 148.96 148.50 1 50.86 148.84 

150'50 148.44 148.84 

47'56 49'74 50'76 50'35 51-66 49'63 48-61 49'19 49-15 49'69 

A60.32 164'20 h6a-36 263.30 162.84 h61-78 h62.34 860.56 162.42 h61.32 
159.60 2 64'44 h 63-36 2-63-31 1 59-70 h61.18 161.38 h60.76 160.31 h63-02 

2 65.14 

59-96 64-31 69-86 63-31 62-56 61.48 61-86 60.66 61.3; 62'17 



l*~. KARACHI LONGTTUDINAL SERIES. 

A t  XCVIII 

Januuty 1853, observed by Captain A. Strange with Troughton and Simms' 36-incA Theodolite. 

between 

C & 
XCVII 

XCVII & 
XCV 

Cirole readings, telescope being set on C 
- 

001' 180'1' V012' 18V012' 14'24' 1940%' 21°36' 201'96' 28048' 206.48' 

?I II I, D, I# I w u ' .  ,# 

h48.96 h48.70 h48.56 h47.18 h49.62 1'48.78 Z 48.50 Z 47.88 ZM-96 Z 51.66 
h48-58 h49.20 848.48 hq8.50 149.44 150.30 Z 51'oz 147.14 149.26 148.96 

Z 48'52 148.96 Z 50.54 

48'77 48'95 48'5% 47'84 49'53 49'54 49'35 47'5' 47'73 50'39 

h 7-16 h 6'80 h 8'26 h 8-58 h 6.64 Z 4'68 Z 7.70 Z 6.66 l I 1-50 Z 8'48 
A 8.36 h 6'28 h 8'54 h 7'64 h 6'66 1 8.66 16.30 Z 5.46 Z 7-72 Z 10.56 

1 5.66 Z 6.84 Z 6'54 

7.76 6.54 8-40 8.11 6-65 6'33 7-00 6'06 8.69 8.53 

JI = Mean of Groups 
w = Relative Weight 
C 3 Concluded Angle 

Jf=l 48"'81 

* 7 '7" 
I - - - o -13 
w 
C = 7 I' 35' q8".8a 

bi - 7"-41 

w = 6-10 
I - = o .16 
w 
C = 5 x 0 q 8 '  7'"43 

At XCIX 

J a n w y  1853, observed by Captain A. Strange with Troughton and Simmr' 36-inch Zlkodolite. 

angb 
tmtween 

XCVI & 
XCVII 

X C W  & 
CI 

Circle readings, 'telescope being eet on XCVI 

00r 180.2, ?On, 1 m O B I  Iew 1wO&&# nose? m0S' 88048' 208048' 

u It I# I! It I! It I# I? 

hao.88 ha0.16 hr8.16 h19.18 h18.62 h21.58 hao.94 121'04 122.44 121.94 
hzo.38 h18.84 h17.16 h19-7% h18.94 h1g.78 hrg.08 Z 21.04 Laaa8a 121.78 

ao.63 19.50 17-66 19.45 18.78 20.68 20.01 21'04 22'63 21-86 

h44.06 h41-62 h47-14 h42.30 147.76 h45.48 h46'36 Z 44.72 Z 45.76 Z 44.92 
h44'1o h4a.16 AS?-68 h43.28 h47.72 h45.06 h47.64 Z.++'ro 144-92 144.38 

44'08 41-89 47-41 42'79 47'74 45'27 47-00 .f.+'41 45'34 ' 44.65 

lld = Mean of Group 
w - Relative Weight 

'COnc'nded&le 

di = ao1"2a 

, .40 
I - 5 0 '23 
w 
C - 7a0 22' zo".az 

di -- 451''0& 
W " a '70 
1 - - 
w 
- 0 '37 

C " 66" 4%' 45"'0~ 



OBSERVED ANGLES. 10'7-B. 

, 

At C 

Januaq 1853, obsertted by Captain A. Strange a d  Lieutenant J. F. Tmnant math Boughton 

Y= Mean of Group 
w = Relative Weight 

=COncludedble 

M =  5zC.43 

w - 4 -14 

- I = 0.24 
w 
C 0 30' 34' $a''.++ 

M E  11"'26 

w = 10 -20 

I - E 0 . I 0  
w 
c - 350 3* 

M -  45"-45 
w , 4 .71 

I - - - 0 '21  
w 
c = 62"59'45"'45 

dl' 8"'18 

, , 
I - = o '25  . 
w 
C E: $2' 46' 8".18 

and Simm8' 36-inch Theodolite. 

Angle 
between 

& 
''I1 

CIII & 
CI 

' 
XCVII 

XCVII Q 

XCVIII 

Circle readings, telesoope being set on CII 

- . 
% O m '  114' 29' 8Ol0B4' 12l0 84' 808' 46' 12S047' 816°S8' 1%' 5 8 I  8 B 0  @' 145' @' 

c I a #I u ## I* N II PI 

155.86 155.80 A51.78 h52.94 h5a.53 h51.54 h55.48 h50-08 h52.18 A52.34 
150.80 1 ~a.50 h49.56 h53.50 h5a.30 h52.72 h55.16 h50.56 152.98 h49.26 
153.82 1 qg.06 h5a.10 h53.14 h52.30 h53.44 h55.06 h51.1a h50.72 h51-32 
2 53'74 153'54 

53.56 52'73 51-15 53'19 52'37 51-57 55-23 50'59 51-96 50'97 

~ I I - 8 0  hrq16 h10.44 h11.58 h11.66 hroeg8 h11.36 hlraga ~ I I - 4 8  h 9.98 
h 9.80 h1o.48 h11.94 h~o-64 h10.26 h1o.78 h1o.40 hx1.10 h 9-84 110.58 

10.80 13.32 11-19 11.11 10.96 11-88 10.88 I I ' 5 1  10'66 10.28 

h4.4'94 h45-00 h45-40 h46.94 14 -64  h46.70 h44.74 h45-48 145.80 145.62 
145.56 h45.04 143.66 h47.54 143.70 145.88 hw.54 143.46 247.66 146.34 

144.96 

45-25 45-02 44'53 47'24 44-17 4629 ~ 6 4  44'63 46-73 45'98 

h 9-31 h 7-98 h 7-55 h 6.34 hx1.08 h 8.34 h 9-94 h 7.00 2 8-44 1 6.72 
7-46 h 8'24 h 6.20 h4.96 h11.56 h 8-90 h 8'74 h9'5a 17-46 17-56 

h 8.74 

8'39 8-11 6.86 5-65 11'3s 8'62 9-39 8.42 7-95 7.14 

At CI 

February, March, and April 1853, observed by Captain A. Strange ooith ~oocghton and sinams' 
36-inch Theodolite. 

bshrsen 

XCIX & 
XCVII 

Circle readings, teleecope being eet on XCIX 

0" 1' 180" 2' 7O 12' 187' 18' lhO 24' iwO w 210 sd 2010 38' 88°48t 2080 48' 

ft a n I I  II I I  n I' )I a 

813.36 h10.74 h13-88 hra.62 11414 113.80 1 12.34 113.56 111.06 113.84 
h11.38 h~o-go  h1z.40 h11.46 112.56 113.70 112.50 111.28 112.58 113.66 

l1a.78 

12'37 10.52 13-14 12'04 13'35 13'75 12'4% 13-54 11.81 13'75 

M - Mean of Groups 
w =: Relative Weight 
C = Concluded Angle 

M =  12'.57 

w = 8 -35 
I - - 0 . I 2  
w 
c = 41' 18' 1 1 ~ ~ 5 7  



1 O ~ - B .  KARACHI LONGITUDINAL. SERIES. 

, 

A t  CI--(Continued.) 

F k t y ,  March, and Ap'l  1853, observed by Captain A. Strmge with h g h t o n  and Simms' 
36-inch 17reodolite. 

21C= N q n  of Oroupa 
w = Relative Weight ' =COndudedkle 

dl = 26".36 

16 'I0 
I - - o -06 
w 
C - 67°50'2tS'''36 

41- o"'o2 

W a 1 '42 
I - = 0'41 
w 
c = 8j0 31' 

a-  5"*13 
w - 2 *ro 
- -  ' - o -48 
w 
c - 3 0 ~  290 5~.,3 

angle 
M e e n  

XCVII & 
C 

c & 
CII 

. 

ClI & 
C m  

Circle resdine;B, telescope being set on XCIX 

0' 1' 180'2' 10 12' 1 8 7 O  13' .1b024' 194°W 21° 86' 201°86f m04tSf XSO 48' 

' I  a# I a a a I I# I ,  f 

196.56 h27.24 has-48 126.26 226.26 125.36 Z 27.68 la5*30 126.80 t25.74 
R 2  7-96 h25.86 h26.52 h27.40 Z 25-14 1 25.88 Z 27'60 126.40 Z 25-62 126'04 

27-26 26.55 26.00 26.83 25'70 25.62 27.64 25.85 26.21 25.89 

160'94 2 58-16 Z 59.30 Z 57-46 162.22 15 .86 Z 56.78 161.84 Z 61-30 256.66 
1 60'40 160'14 Z 58'68 157'44 162.08 Z 2.72 156.88 I? 61'70 Z 62.64 160'86 

1 62.48 2 60.92 

60.67 59'15 58'99 57-45 62-15 61-69 56'83 61-77 61-97 59'48 

d 3-29 d 6'41 d 6'65 d 7-41 d 3-05 d 3-39 d 9-21 d q'23 d 2.77 d 5-30 
d 4.07 d 6-65 d 5-07 d 6.89 d 2'93 d 2-83 d 9.45 d 2-93 d 3'39 d 6.66 

3-68 6'53 5'86 7.15 2-gg 3.11 9.33 3'58 3-08 5.98 

At  CII 

Pehaq and March 1853, observed by Ca tain A. Strange and fieutepaant J .  Tmwnt  with 
Troughton and ! imm' 36-inch Tireodolite. 

betw~~m 

CIV & 
CV 

CV & 
CIII 

C h l e  readingg telaeoope being set on CIV 

%8Ei015' 66'16' PAP 26' 62OW W0 813~ 6g0 aD 76. 5W W 1' 8 ~ .  1' 

I f  If H f ,I N '8 #I I D  I# 

hzo-$4 h20.16 Arg'c6 A19.58 h18-7% Z 19'98 Z 19-66 Z 19.68 l20.16 Z 21.32 
h20.48 821.74 hzo.02 h 18'58 Z 19.90 Z 20.12 1 19.44 Z 19-78 Z 21.74 1 20'44 

20.51 20.95 19'54 19.08 19-31 20'05 19'55 19-73 20.95 20.88 

h 4-02 A 4'22 A 5.00 A 5-60 A 2.44 Z 2-20 Z 0.86 Z 3-92 Z 2.24 11.44 
h 3-00 h 3.78 h 4'74 h 4.46 1 2-16 1 1'54 z 0'92 z 3-24 2 1-08 1 2.62 

3-51 4-00 4-81 5.03 2-30 1.87 0.89 3-58 1.66 1-53 

X- Mean of Gro11pe 
w = Relative Weight 
c -Concluded Angle 

dl = ao'"06 

w == 15 'go 
I -=  0.06 
w 
c , 6 2 ~ 1 2 ~ 2 0 ~ ~ . ~  

M = 3'"01 

w - 5 .oo 
I - 3 0 -20 

62" 34' 3"002 



OBSERVED ANGLES. 109-B, 

, 
At CII--(Continued.) 

P e h r y  and March 1853, observed by Captain A. Strange and Lieutenant J. F. Tennant with 
Boughton and Sinam' 36-inch Ykoalolite. 

Aneb 
between 

' 
CI 

CI & C 

At CIII 
P e h r y ,  March, and Ap'l  1853, observed 4y Captain A. Strange and Lieutenant J. l? 

Tennunt with Troughton and Simm' 36-inch Theodolite. 

Circle readingp, telescope being set on CIII 

184'48' 304'48' 1318b9' 311°69' 139°11' 81'J011' 146Oe9' 326°23f 16S0 86' 83Se35' 

H I f  / I  ,f n I, ,' f# H 

hg1.10 149.18 151.28 148.64 149'84 149'38 149.72 148.66 149.58 h48.66 
150.50 149.62 1 5 1 . 3 ~  148.04 150.46 146.84 148-86 148.21 149.54 148-40 

147.60 

50.80 49.40 51-30 48.34 50.15 47-94 49.29 48.44 49-56 48.53 

155.16 257.22 157.64 155.64 1 58.90 2 57-14 2 58-02 157.84 h57.42 h56.30 
157'78 157.74 155.80 158.80 157.58 157'70 156.94 159'aa 157.38 h57.14 
156'92 1 55.62 

56'62 57'48 56.72 56.69 58'24 57-43 57'48 38-53 57'40 $6'77 

ht3b 
between 

CI & c 

C h CII 

CII & 
CIV 

i 

M = Mean of G roupe 
w = Relative Weight 
=Concluddble 

- 

M - 49"'38 

, 
I - = 0 '13 
w 
c =34'49'49"38 

Mc 57"'34 
, 
= 0 ' I 1  

w 
C . = . a 8 ° 5 ~ ' 5 7 f " 3 z  

Circle readings, telescope being set on CI 

P l l  l W  I f  7*w l87* 13' 14'34' 194*26' 21'96' 201°37' 28'48' 203'48' 

)I f t  ,I / I  , # I ,  I 1  , f 

142.94 h41-$4 143.00 A ~ I - 3 6  842.38 141- io  h43.88 hq1'1z h41.78 hq3-40 
h43'4+ h43'0a A4a-76 h q z . 3 ~  141'56 145.26 143.78 h.p.56 h42-28 h43'1o 

1 42-38 

43'19 42-28 42.88 41-84 41.97 43-11' 43.83 41-39 42'03 43-15 

h23.20 ha432 hz3-44 hzz.50 h25.58 122-26 h23.24 baa-94 hzq-50 h23.42 
h14.01 ha3.18 har.94 har.72 124.56 l20.24 Jraaea4 h22.48 h23.54 123.j8 

1 23-42 

23-61 33-75 23-19 22'" 25'07 21-97 22'74 22-71 24'02 23-60 

122'94 z 22.20 120.36 2 21.18 1 2 1 ~ 1 8  223.44 121.26 121.76 123.16 122',30 
1 22-a8 121.76 1 20.78 1 30'66 123.34 122'08 121-84 121.04 123.38 130-82 

1 29.26 

aadr ar*jd ao057 zops  22.26 22-76 axs$$ 21-40 13-27 21-56 

iK= Mean of Groups 
UJ =Relative Weight 
C = Concluded Angle 

M -  42".58 - 1 1  -9% ' - 0 .08 
w 
C a8' 42U'59 

M =  a3'"28 

. - ,26 
I - - - 0 ' I 1  
w 
C = 85' 44' a3".27 

M =  al'"89 
= I 1  .67 

I 
- a  

w 0 '09 
C = -  25' 4'21"'89 



1 1 6 ~ .  KARACHI LONQITCTDINSL SERIES. 

At  CIII--(Continued.) 

FebPuary, March, and April 1853, observed by Captain A. Strange and Lieutenant J. P. 
Tennant with fioug?don and Simms' 36-inch Theodolite. 

Circle readings, tolesoope being set on CI iK = Mean of Group 

betwoen 

CIV J: 
CV 

w = Relative We@t 

o0 1' 18oa 1' ,Oir isr  1s' ire%* er iw 2 i 0 w  xu0s7* BaaD mow i C =I Concluded Angle 

I )  ,I #, ' I  ,# C I' W ,I ,I 

h13.92 817.84 14 17-44 hlf.52 I 15.64 Z 16.50 Z 1$42 Z 15.12 Z 15.14 Z 14.00 
hrqaoo h16-88 h16-92 h17-f8 1 16'04 I 18.40 z 15.80 115-44 115.60 I16.72 

116.10 

13.96 17'36 17-18 17.65 15-84 17-45 15-61 15-28 1537 15-61 

A t  C N  

Pebruary and March 1853, obsmed by Captain A. Strange and Lieutenant J. E". Tennant 
with Troughton and Simms' 36-in& Theodolite. 

1 ~ " 3  

6 .Ia 
I - - o -16 
w 
C - 58' 16".13 

M E  Mean of Group 
w = Relative Weight 
C E Concluded Angle 

M = 42''.04 - 7 *32 
I - - o -14 
w 
C = 41' 20' 4anCo5 

M- 1 8 7 3  

W E  4'09 
I - - o -24 

w 
C - 8a040' 1 8 7 3  

M = 4g1'.83 - 6 . ~ ~  
I - =I 0 -15 
w 
C P 44' 41' 49'91 

angle 
behrean 

CVII 
C y ~  

Circle readings, telescope being set on CVII 

BPS' 61Z055' WP6' 6006' 247' 18' 610 18' 254*30' 74O30' 261°44: El*&' 

I' I 8' H # #I '# I' ' I  # 

843.02 h e - 4 6  141'9.5 143.64 240.34 2 43'44 842.26 h40'20 h42.20 841.86 
h40-56 h45-88 140.94 142.48 Z 41-30 143.06 h41'oa 841.64 h41.76 h41-56 
h41-18 h43-50 

41'59 43'95 4144 43-06 40.82 43-25 41-64 40-92 41-98 41'71 

h 16.76 h18.60 A1456 120.32 Z 22.88 Z 20-28 1 19 .a  1 17-62 
h15-74 h18~o8 118.64 Z 19-16 Z 19-36 Z18.50 116.84 Z 19-50 

Z I 7-86 1 20-63 1 18-28 

18-64 2oa1a 16.25 18-44 I 19-74 ao-95 19-39 18-19 18-56 

hq5-92 850.62 851.02 149.50 249.86 250.58 151.56 14g-oa 
148.10 h49.92 146.72 150.80 149.50 250'3% 851'44 148.86 
?& ~4~ 1 50.40 

50'70 49'38 47'83 50.27 49'38 50.1~ 4968 50.45- 51-50 48-94. 



OBSERVED ANGLES. 11 1-B. 

At CIV--(Continued.) 

Peebruary and March 1853, observed by Captain A. Strange and Limtenant J .  F. Tennant 
with Troqhton and Simms' 36-inch Theodolite. 

Y = Mean of G r o u p  
w = Relatire Weight 
G 3 ConcludedAngle 

di = 15".06 

w .= 20 -63 
I - 1 0 -05 
w 
C = 30" 9' 1 5 ~ ~ 0 5  

angle 
between 

CIII dc 
CII 

Circle readings, tele8cope being set on CVII 

2820 W 620 65' w6' 60° 6' 247' 18' 67' 18' 294°3(Y 74'30' 281' 42' 81' 42' 

'# ,I ,, I 8' ,I ', '# *' ,t 

h15.04 h16.62 115.48 1 14.62 114.66 114-78 h15.28 h15.06 1x6'00 114'82 
A15.46 h16.00 1 13-24 1 14'48 1 r6.w 1 13-66 h15.14 h14.76 1 14'54 8 15'42 

1 14-44 

15.15 16-31 14-39 14'55 15-33 14'aa I 14p1 15.27 I 

At cv 
April 1853, obrerved by Captain A. Strange with ~oughtmr and Simm' 364nch Zbodolite. 

di= Mean of G r o u p  
w = Relative Weight 
0 PP Concluded Augle 

M- 18"'51 

w - 10 -52 
I - 0 'I0 
w - 50' a3' 

Af- 35"'31 

, , I4 .95 
I - - o .07 
w 
C 43*56'35"'31 

anBb 
bstrream 

C m  & 
CII 

' 

I - P o .05 
w 

4'62 3.85 C 58" 33' 4'"45 

,& h27.08 h28.30 126.44 818.38 126.44 116.86 116.8. 2a6.80 2 26.64 116.36 26"'99 

WIII h27.06 1 26.60 1 26.58 127.98 126.76 l17.06 Z 26.82 126'60 2 26.76 227.36 w a 32 '30 
I - - 0 '03 
w 

I I 
17'07 17'45 26.51 28-18 26.60 26-96 26.82 26-70 26'70 26-86 ~ , ~ ~ 0  2*06'\99 

Cimle resdings, telescope being eet on CIII . 
- 

O 1' 180. 1' 7.1%' 187.11 1C Bb' 194*86' 81.86' e01' 86' 28.48' w48' 

#I H n ~t #t B# DP n n '8 

ha1.14 h19'5a h 1 5 * ~  h17.98 1 19.08 1 18-14 818.54 820.66 1 20.96 1 18-94 
h17.64 118.08 h17.80 h17.96 1 18-90 h r g - ~ z  h19.38 h18.28 117.16 218-14 
h17.08 h I 7'28 h18-5% 117'54 

18.61 18.80 16.84 17.97 x&gg 18-63 18-96 19-15 18-55 18.54 

h33-32 h35.04 136.16 1 36.46 135-44 134-7a 1 35-46 1 34-02 133.84 Z 35.48 
h36.54 135.50 135.56 Z 3424 136.48 13548 1 36.02 Z 3480 134.32 136.14 
A36.56 

35'47 35-27 35-86 35'35 35'96 35-10 35.74 34'41 34'08 35.81 



1 1 %--a. KARACHI LONGITUDINAL SERIES. 

At CVI 

J'eebrwtry 1853, observed by Captain A. Strange and Lieutenant J. F. Tuanant with fioughtm 

bl=. Mean of Group 
w -- Relative Weight 

CO"cludedble 

dl ~ " ' 3 3  

, 29 .40 
I - = o '03 
w 
C = 74' 23' 2"'33 

M = 8'"08 

w - 17 '20 

I - o ~ 0 6  
w 
C =. $1' 23' 8"-08 

M =  4"'82 
8 'go 

L a  0 ' 1 1  
w 
c = 46 36" 41'-8a 

Y = 33'"ro 
W 6 '60 
I - = 0 '15 
w 
C =  3 2 0 ~ 5 ' 3 3 " * ~ o  

X= 52"'26 

w 1 0  ' 1 0  

I - =I 0 ' I 0  
w 
0 , 660 57. 5af1sa6 

M== 43'"25 
" 13 '00 

I - = o '08 
w 
c - 49" 371 43u-a5 

M =  37".3a 
w 21 30 
I - = 0 '05 
w 
C - 38" 46' 37°'*31 

and Simma' 36-inch Ilheodolite. 

C i l e  wadings, telescope being eet on CIV 
Angle 

betweem 
0' 1' l N 0  1' 7 O  12' 187' 12' 14O !24' 194O 24' 21° 36' 201° 36' 28' 43' 208' 48' 

U H I0 H I# 0 I  I /  N N ,I 

CIV & h 2'26 A 1.70 h 3-04 h 2'26 h 1-94 h 2.52 h 3.74 h 2.30 Z a 9 4  12.30 
CVII h 2-54 h 1.26 h r'go h 2.28 h 2.44 A 1.96 h 2.40 1 0.88 Z 2.64 13.26 

2-40 1.48 2'47 2'27 2'19 2.24 3-07 1-59 2.i9 2-78 

CVTI & h 9-48 h 8-41 h 8.52 h 8-12 h 8.30 h 8.00 h 7.18 1 7-56 1 7.28 1 6-52 
(XXIII) A 8.48 h 7-06 h 9-20 h 8.72 h 7.64 h 8.70 h 7.70 1 9 ' ~  18.00 1 7'20 

8.98 7'74 8.86 8.42 7'97 8-35 7'44 8.50 7'64 6.86 

(XXIII) 1 3.38 1 3.56 14.26 2 4.48 2 7 . p  1 5.94 h j.28 A 3-72 h 4.66 h 4.38 
& (XXV) 2 4'38 14.18 14.22 14.64 1 5.58 1 4.90 h 5-38 h 5.12 h 3.66 h 5.22 

3'88 3.87 4-94 4-56 6'55 5-42 6.33 4.42 ' 4.16 4.80 

(XXV) 135.02 Z 33'88 133'70 E 35'90 Z 31.82 132-00 h31-70 h31.70 hg3-jo h33.40 
& CIX 133.80 133.48 2 33.42 134.16 2 31.12 1 33'36 1131.4% 832.16 h33.16 h33.40 

34-41 33-68 33.56 35-03 31-47 32-68 31.56 31.93 33'23 33-40 

152'14 1 52-48 151'48 151*5q 1 53-30 153'64 h50.74 h53-14 h52.58 hj1'91 
1 52.68 1 52.92 1 51.84 2 51.48 1 53-84 1 53.53 h50.08 h52.06 h52.46 1151.40 

$2'41 52'70 51.66 51'51 53'57 53-57 50'41 52-60 52'52 51'66 

(XI11 
& CV 

fX & 
CIV 

7 

h43.96 h42.84 A4426 843.14 h42.58 Aqr-48 h43.90 h42.36 h44.20 h43.84 
h43.62 hqa.82 h45.22 h43.12 h42.54 A42.92 h42.96 h41-90 h44.00 843.36 

43-79 42-83 44'74 43-13 42.56 qzazo 43.43 42-13 44.10 43'60 

h37.30 h37.20 A36.66 h38.94 h37.88 A36.94 h37.78 137.88 h36.16 h36.52 
h37-8% h37.82 A3696 h37.76 h37-44 136.52 h37.82 837.86 h36.70 h36.48 

37'56 37'51 36'81 38'35 37-66 36.73 37'80 37-87 36.43 36'5O 



OBSERTED ANGLES. 1 13--~. 

* 

At CVII 

F w  1853, observed by Captain A. Strange with T7oughton and S i ~ n m '  36-inch 27ieodolite. 

M a Mean of Group 
w = Relative Weight 
C = Conoluded Angle 

Af= 3"'p 

= 9 "" 

I - - - 0 'I1 
w 
C'=91°21'3"'73 

16".a9 
w =: 5 '70 
I - =. o .18 
w 
C = 64' 16' 16"q  

h g l e  
betmeal 

(XXIII) 
' &CVI 

CVI & 
CIV 

C i e  readings, talesoope being eet on (XXIII) 

0°1' 180°1f P W 1 W W  14'84' 194OW t lOW 901'86' S m W  20Sm48' 

a ,I (. # N I# ## #I w t 

h 3-84 1 2-98 h a-14 h 4.66 h 5'98 h 4-44 h 4.30 h 4'66 h 1'98 h 2.72 
h 4'04 h 2.66 h 2-12 h 464 h 4.28 h 4'58 h 3'84 h 4.03 h 3-42 1 3'08 

9-94 2-82 2'13 4-65 5-13 4-51 4.07 4-31 2-70 2-90 

h13-24 h15'62 A1670 h16-46 h15.38 h16.18 h15*;8 A1634 h18.30 t.17'92 
hr3.46 h1;'04 h16.78 h16.80 h16'qq Ax640 h16.54 h14.88 h17.58 1 17.90 

13-35 16.33 16'74 16'63 15.91 16'29 16'16 15.61 17'94 17'91 

~t cvIn 

Ap'l 1853, observed by Captain A. &range with Botqirton and Simms' 36-inch Theodolite. 

M-MeanofGmp 
w = Relative Weight 
C = Concluded Angle bshssn 

W e  mdhgs, talesoope being set on CV 

0.1' 18001' 7O11 187O11 14.24' 194'5%' 81'87' 801'86' 88- 48' 808048' 

CV & 
CVI 

CVI & 
CIX 

N #I N I, # ff f, #f #)  # 1 
h50-76 h47-50 h52-80 h50-42 h52.93 h51-48 I5296 h51-96 h52-8% l53.32 
h51.70 84.8'78 h51.60 h50-54 A51.88 A51.56 hgxay8 Jb5o.yo 151.34 152.64 

51.a3 48.14 52.20 50.48 52.40 51'5% 53-47 51.43 52-08 52'98 

h52.04 R54.96 h50.66 h5a-40 hjo-38 h51.68 h51.10 h49.68 h51.24 150.54 
h51'1a h5466 h51'ao h5a'nq 151.58 h51.04 h51-64 h50.58 h52.46 152.00 

51-58 54'81 50.93 52-32 50.98 51-36 51-37 50.13 51.85 51.27 

x= 5IU'49 

w = 4 '90 
I - c 0 '20 
w 
c = 93" 19' 51'"49 

M =  51'"66 
w = 6 -00 

I - - - 0 'I7 
w 
C = 68'3g951"'66 



KARACHI LONGITCTDINAL SERIES. 

NOTE.-(XXV) appertains to base-line fignres. 

At CIX 

Ap'Z 1853, observed by Captain A. Strange with s ought on and Simms' 36-inch Tireodolite. 

M== Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M- 16*.82 

a 8 '00 

I - = 0 '13 
ZF 

C = A++' 2%' 1 6 ~ ~ 8 2  

M E  13".81 

, , 15 
I ' - = 0.06 
w 
~ , ~ ~ 0 ~ ~ * ~ ~ ~ . 8 ,  

Angle 
between 

CVnI & 
cVI 

- 
CVI & 
(XXV) 

Circle readings, t e lmpe  being set on CVIII 

0'1' 160" 1' 7'1%' 187.12' 14"s' 194' %' 81'31' e01°36' ZS049' 808049' 

I# Y I, ,I 'I ' I  rr ,I ' I  " 

h16.50 h15.12 h17.72 h17.28 h18.76 h17.78 hr6.10 h17-18 817-d6 h16.06 
h16.42 h15.10 h16-64 h17.10 h19.46 h17-28 h16'42 h17-08 h15.06 h16.18 

16.46 15'11 17-18 17'19 19.11 17-53 16.26 17-13 16.06 16.1% 

h15.16 hrq.78 h12.86 h13.56 hra.54 h ~ z ' z o  h13e94 hra.70 h13.82 114'98 
h14.94 h14.08 h13.84 hrqO6 h13-72 A13.84 hr5.00 h1a.76 A1444 h13.48 

1480 14-43 13'35 13-81 13'13 13.03 14'47 12-73 14'13 14'23 

At (XXIII) 

Peebmulty 1853, observed by Captain A. Strange and -Lieutenant J. F. Tennant with f i o t q i r t ~ i  
and Simms' 36-inch Theodolite. 

Angle 
between 

(XXV) & 
CVI 

CVI & 
CVII 

Circle readings, telescope being set on (XXV) 4 iK= Mean of Groupe 
w =~ Relative Weight 
C = Concluded Angle 

6S062' 248'62' 7l02' 261'2' 78'15' 268'14' 85O26' 266'28' 92*W 212*89' 

'I ?I I M ,I ' I  I, 

h50.98 h49.98 h4998 h49.82 1 54'78 153'34 Z 50.84 Z 51.60 h5z-52 h5o.00 
851.58 851.66 B51.52 h49.46 151.30 154.52 151.08 152'18 852.32 h51.54 

1 53'12 

- w  

51-28 50'82 50'75 49'64 53-07 53'93 50'96 51'89 52-43 50'77 

h50-14 h49.98 h51.90 h50.84 1 51.46 1 50.60 1 50-76 1 51.38 h49.54 h50.96 
h5o.10 h50.32 h49.38 h51-a6 151.82 249.74 150.92 150.36 h49.86 h49.42 

50.12 50.15 50.64 51'05 51.64 50.17 50.84 50.87 49-70 50'19 

M = 51"'55 

= 5 
1 -  - - 0 "9 

C = 64" 35' 5 1 ~ ~ 5 6  

= 50"'54 

= z o . 8 ~  
I - = 0 -05 
w 
c = 370 15' 50't'54 



OBSERVED ANGLES. 

. 
At (XXV) 

Ap' l  1853, observed by Captain A. Strange with Itmcghton a d  Simm' 36-inch Ticeodolite. 

X  = Mean of Groups 
w = Relative Weight 
C = ConcludedAngle 

M =  '4"'4' 

w = 14 -21 

2 = 0 '07 
' W  

= Sa0 '9' '4*"4' 

= 4"'96 

tp = 8 ~30 
I - = o .xa 
w 
0 = 68.48' 4"'96 

-10 
b e % n  

CD( 
CVI 

CVI & 
(XXJU) 

Cimle readings, teleeoope being set on CIX 
. 

0.1' 1W1' 7.W 1WW l4.W. 1040%' 81°87* 801.87' 88.W 908.48' 

n #I II (. ## n *t # c PI 

Z 15-48 Z 14.41 Z 14-98 Z 11-71 Z 15.g6 114.56 Z 15.82 Z1486 Z 15-28 Z 13.28 
Z 13-28 Z 13-94 Z 13.60 Z 13-44 I 13-34 z 14-66 Z 15-53 113.76 Z 15.3 4 14-34 

Z 15-30 

13-38 1418 1 4 ~ 9  13-58 14'87 14-61 15-67 1431 15-41 13'81 

Z 6-06 Z 3-72 Zq'=o Z 6.04 Z 5.16 b 5.68 Z 3.x~ Z $52 Z 3-66 Z 5.70 
Z 4-70 1 5.10 z 4-78 1 $88 2 $10 Z 6-16 Z 3-84 Z 5'40 Z 1'84 Z 5-40 

# 

5'38 5-41 4'49 5'96 5'13 5-91 3'53 5-46 a.75 5'55 





K A R A C H I  L O N G I T U D I N A L  B E B I E S .  117-B. 

Sums of Squures of Apparent Errors of Single Observations, and of Apparent 
Errors of Single Zeros. 

Nm.--(ID) and (IV) appertain to -line figures. 
B. M. denotes " Beferring-mark." 

stationof 

(111) 
99 

(Iv) 
99 

99 

99 

I 

SY 

99 

99 

99 

I1 

9 )  

I11 

99 

~9 

92 

IV 

92 

YJ 

99 

V 

2)  

92 

99 

81 

YJ 

VI 

n 

99 

n 

0am of 0 osres of 
Emra 09 single 

Zem. 

I I '40 

4'62 

8.97 
6.83 

7 '45 
3-91 

I 1-98 

I r .66 

8.22 

5'47 
3.62 

3 -00 

8.20 

4'2 I 

3-19 

6-55 

7-24 
a '09 

5'30 

3'84 
3.22 

4'24 
2 'go 

1-74 

2-74 
2.1 7 

2-74 
1-36 

3'25 

3-07 

Number 
of Obser- 
vatione. 

2.5 

2 7 
2 4 

27 

24 

a 7 
27 
26 

24 

25 

26 

24 

2.5 

27 

26 

'5 

25 
25 

26 

26 

25 

25 

as 
a6 

2.5 

2.5 

'5 
26 

24 

2.5 

24 

Oboerved Angle. 

(IV) & I 
I & IV 
11 & I 
II& I 
I & (111) 
I & (111) 
R.M. $ (111) 
(111) & (IV) 
(IV) & I1 
I1 & 111 
IV & R.M. 
111 & I 

I (m) 
V I & V  
V & IV 
IV & I 

I & 11 
(111) & I 
I & 111 
I I I & V  
V & VII 
R.M. & YII 
VII & IV 
IV & III 
III & VI 
VI & VIII 
Vm & VII 
X & I X  
IX & VIII 
V m & V  
V & 111 

RmAEx!J. 

6.66 1 

Sam of Squues of 
Erron of single 
Observatiou. 

9.9' 
23.00 

20'27 

24'47 
r 2.86 

25'15 
I 6.00 

29'73 

19'48 

'9'14 
11.22 

6.73 
7.82 

14'65 
I I .69 

I 8.87 

;.76 
4'62 

;-02 

8.82 

12.21 

12.93 
16.84 

16.90 

12'34 

1.3'35 

15.10 

11-12 

13-83 

7'54 

5-15 

Bamber of 

8 

8 

8 

8 

8 

8 

8 

8 

8 

Y 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 



, 118-~. 'KARACHI LONGITUDINAL SERIES. 

Sums of Square8 of Aparent Errors of Single Observatiotas, and of Apparent 
Errors of Single Zeros. 

R. M. denotes " Referring-mark." 

' 

t 

sum of S uares of 
~ r r o r s  01 singla 

Zeros. 

3'89 

3'54 

0'99 

3-14 
2.51 

I .66 

2'3.5 

3'44 
11.11 

10'20 

3'79 
2'62 

6-25 

3-77 

3'45 

20'54 
8.06 

9'59 
1-85 

3 '54 

13'93 

13-67 . 

16-75 

18-59 
7'88 

16.85 

4'3 4 
8-61 

3-89 

7-13 

5'33 

4.65 

REXAEXS. 

. 

\, 

Number of 
Zeros. 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

8 

10 

I 0  

10 

10 

8 

8 

10 

I 0  

I 0  

10 

10 

10 

I 0  

10 

L 0 

10 

I 0  

Io 

Sum of Squarea of 
Errors of eingle 

Observations. 

1 3 '99 
5-00 
5.88 

I 0.3 8 

22.90 

10.85 

3'12 

2.82 

~ ' 4 ~  

571 

1'73 

2'99 

6.94 
I 0.06 

4-28 

4'36 
5-08 

2-40 

8.01 

2 1.92 

5-56 
8-20 

4'46 
6.16 

10.32 

8.26 

3-58 
r .88 

3-52 

1-78 

4-90 
r -9% 

of 
Observation. 

VII 

J I  

VIII 

J P  

J Y  

J P  

IS 

IP 

J Y  

)P 

29 

91 

X 
9) 

XI 

l? 

I P  

XI1 

2) 

Y J  

XI11 

19 

99 

SJ 

?l 

92 

XIV 

~1 

XV 

Y I  

99 

I) 

Obwrved Angle. 

IV & V 
V & VIII 
TI1 & V 
V & VI 
VI & IX 
IX & XI 
R. M. & XI 
XI & VIII 
VIII & VI 
VI & x 
X & XI1 
XI1 & XI11 
XI1 & IX 
IX & VI 
VIII 62 IX 
IX & XI11 
XIII & XIV 
XV & XI11 
XI11 & IX 
IX & X 
IX & XI1 
XI1 & xv 
XV & XVI 
XVI & XIV 
XIV & XI 
XI & IX 
XI & XI11 
XI11 & XVI 
xvn & XVIIT 
XVIII & XVI 
XVI & XI11 
XIII & XII 

Number 
of Obser- 

wtions. 

24 

25 

25 

24 

25 

24 

24 

25 

25 

25 
24 

24 

25 

2.5 

2 o 

20 

2 o 

20 

24 

27 

2 o 

2 0 

2 0 

2 o 

20 

2 o 

20 

2 o 

20 

2 o 

20 

20 



KARACHI LONGITUDINAL SERIES. 11 9-B, 

Sums of flqwres of Aparent Errors of Single Observations, and of A ~ a r e n t  
Errors of Singk Zeros. 

R. M. denotes '' Referring-mark." 

B~unnS. 
Sum of S uaree of 

Errors 01 single 
Zeros. 

5-20 

5.88 

11-96 

I 4.00 

9'64 

I 6.99 
11.g' 

10.45 
6.80 

8.65 

5'96 
10.86 

16.41 

12'22 

4-56 

9'55 
7-16 

13.01 

17-67 
14'01 

5'10 

7' X I  

5'33 
2'3 I 

1'23 

8-05 

I '61 

2 I .84 

ag.18 

9 7 3  
8'25 

7- XI 

of 
Obremation. 

XVI 
$1 

2s 

S, 
91 

XVU 

$ 2  

99  

9, 

XVIII 

9s 

9 )  

99 

XIX 

2 s  

>, 

9 )  

X X  

99 

n 

s9  

XXI 

9, 
~s 

as 

XXII 

21 

91 

$9 

XXIII 

8) 

1 )  

* 

Sum of usrea of 7 Errors o single 
Obeervstions. 

8-47 

38.33 
20.90 

19'79 

~ ' 3 ~  

19'76 

4-24 
5.88 

7'86 

5'26 

3.86 

5.66 

5.20 

3'94 
2-92 

5-52 

5'58 
5-08 

14'78 
I I '66 

30'89 
6.66 

13-98 
12-28 

5-26 

10'38 

4'34 
5-16 

3-28 

15-82 

6.7' 

I r .+I 

Number of 
am. 

10 

10 

10 

10 

10 

10 

I0  

10 

10 

10 

10 

10 

10 

I0 

I 0  

I0 

10 

10 

10 

10 

10 

10 

I0 

10 

I0 

10 

I0 

10 

10 

10 

10 

10 

Observed Angle. 

XIV & R. M. 
R. M. & XI11 
XI11 & XV 
XV & XVII 
XVII & XWII 
XIX & XX 
X X  & XVIII 
XVIII & XVI 
XVI & XV 
XVL & XV 

X V  & XVII 
XYII & XIX 
XIX & XX 
XXI & XXII 
XXII & XX 
XX & XVIII 
XVIII & XVII 
XVIII & XVII 
XVII & XIX 
XIX & XXI 
X X I  & XXII 
XXIV & XXIII 
m 1 1  & XXII 
-11 & xx 
xx & XIX 
XX & XIX 
XIX & XXI 
XXI & XXIII 
XX.IJI & XXVI 
R . M . & X X L I  
XXII&XXI 
XXI & XMV 

Number 
of O h r -  
vationa. 

2 1 

23 
2 2 

ao 

20 

20 

20 

2 o 

22 

a o 

20 

20 

2 o 

20 

20 

2 0  

so 

20 

21 

2 o 

39 
ao 

22 

92 

20 

21 

2 0  

PO 

20 

29 
1 I 

21 



12&~. KARACHI LONGITUDINAL SERIES. 

Sms of Squares of Aparent Errors of Single Obsematims, and of Apparent 
Ewors of Single Zeros. 

B. M. deuotes Referring-mark" 

Sum of Squara of 
Errors of eingle 

Obaematione. 

13-68 

9'73 

5-25 

4-60 

0.96 

7'38 

3.28 

9'38 

5'74 
I 1'13 

3-48 
6.26 

7 -66 

7'7; 
10'54 

4'44 

8'44 
8-05 

= "'4 7 
8'30 

6.84 

'0.49 

" '45 
2-18 

6.96 

~4.88 

15'69 

7-96 
4.28 

8.22 

' 3'$ 
3.00 

> 

B n r r ~ t e .  
Number 

of Obner. 
rations. 

23 

24 

of 
Zem. 

10 

10 

10 

TO 

10 

10 

10 

I 0  

I 0  

I 0  

10 

10 

10 

10 

io 

I 0  

10 

10 

I 0  

10 

10 

I 0  

1 0  

10 

10 

10 

I0 

I 0  

10 

I 0  

I 0  

10 

Station of 
Ob tion. 

X n I I  

J J  

Sum of $YR. of 
Errom o eingle . 

Zem. 

I 5.6 I 

22-72 

6.14 

1.82 

4.1 1 

8-72 

6.2 I 

643 

7.14 

"'95 
20'15 

8.90 

7-12 

3-17 

I 0.08 

3'I7 
6.36 

14-85 

'9'35 

'9'30 

25-37 

15.64 

8'37 
6.02 

7-04 
7-86 

5'03 

=0.77 
24 79 

12'59 

1 2'95 

5'42 

Oboewed Angle. 

XXIV & XXV 

XXV & XXVI 

79 

XXIV 

9 9  

XXV 

7 J  

2 9  

9 9  

XXVI 

7j 

J J  

J  J 

=I1 

9 9  

JJ 

J~ 

XXVIII 

7 9  

J J  

J J  

=x 
J J  

J J  

J J  

J J  

9 9  

XXX 
J I  

YaXI 

9 J  

XXXII 

XXVI & R. M. 27 

X X V C X X I I I  I 20 
X X U I & X X I  20 

XXVII & ~ I I I  20 

X x v I I r  & XXVI 20 

XXVI & XXIII 2 I 

XXIII & XXIV 20 

XXII & XXIII 2 1 

XXIII & XXV 20 

XXV & =TI1 20 

XXVII & XXVIIl 21 

XXX & XXIX 2 I 

XXIX & XXVIII 21 

XXvIII  & XXVI 20 

XXVI & XXV P I 

XXVI & XXV 2 .? 

xxv & XXVII 2 0 

XXVII & XXIX I 8 

XXIX & KXXT I 8 

XXXIII & ?ax1 22 

XXxI  & XXvIII 22 

XXVIII & XXVII 20 

XXVII & XXX 2 o 

XXX & XXXII 2 1 

XXXII & XXXIII 2 1  

XXXII & XXIX 2 I 

XXIX & XXVII PO 

XXVIII & XXIX 2 1  

XXIX & XXXIlI 20 

XXXV & XXXIV 20 



KARACHI LONCITUDINAL SERIES. 121-B, 

Sums of Squares of Aparent Ewws of Single Okervations, and of A ~ a r e n t  
Errors of Single Zeros. 

XXXII 

2 9  

J P  

XXXUI 

1% 

1 2  

Jl 

X x X I v  

19 

9 %  

19 

7 9  

J S  

Sxxv 
91 

XXXVI 

23 

XXXVII 

19 

91  

11 

XXXViII 

7 ,  

a a  

1 ,  

XXXIX 

2 1  

19 

,a 

Observed Angle. 

XXXIV & XXXIII 
XXXIII & XXIX 
XXJX & XXX 

XXXI & XXIX 

XXIX & XXXII 

XXXII & XXXIV 

X x X I v  & XXXVI 

XXXVI & XXXIII 
XXXIII & XXXII 

XXXII & XXXV 

XYXV & XXXVII 

XXXYII & ?(XXVIII 

XXXVIII & XXXVI 

XXXVII & XXXIV 

XXXIV & XXXII' 

XXXIII & XXXIV 

XXXIV & XXXVIII 

XL & XXXIX 

XXXIX & XXXVIII 

SXXVIII & XXXIV 

XXXIV & XXXV 

XXXVI & XXXIV 
XSXIV & XXXVII 

XXXVII & XXXIX 

XXXIX & XLI 

XXXVIII & XXXVII 

X c X v I I  & XL 

XL & xu1 
I XLII  & XLI 

Number 
of Obser- 
vations. 
, 

20 

2 I 

2 I 

20 

20 

20 

2 I 

22 

20 

2 2 

2 1 

22 

22 

20 

20 

21 

20 

20 

20 

z I 

2 1 

21 

20 

20 

20 

20 

20 

PO 

a I 

21 

20 

20 

21 

Sum of E l y e s  of 
Brrora o single 

Observetions. 

8.36 

8-96 

5.22 . 
4-30 
8-08 

5.16 

9'76 
12-42 

5'74 

7'25 

5'45 

14-70 

12'79 

3'30 

4-52 

3'85 
2.92 

3 -60 

2-12 

5-16 

4'99 

5'3 1 

3'52 

3'54 
2'22 

5' 72 
8-48 

4'54 

5'27 

9, 

X L  

91 

9 1  

21-22 

3'36 

8.49 
3.02 

Sum of Sq~~ares of 
E m m  of aingle 

Zeros. 

I 2.68 

7'97 
11-11 

'4'59 

5 '43 
6.46 

7'23 
4'26 

1-56 

6 60 

3'67 

3-84 
4'62 

8.04 

8'59 

6'34 

697 
6.65 

6-17 - 
1-85 

5'34 

3'24 
12.81 

5*5=. 

5'14 

13.70 

7-91 
6.48 

11'1 I 

Number of 
Zeros. 

10 

10 

10 

I 0  

10 

10 

1 0  

10 

10 

10 

I 0  

10 

10 

10 

I 0  

I 0  

10 

10 

10 

10 

1 0  

10 

10 

I 0  

I0 

I 0  

10 

10 

I 0  

9.88 

I -60 

2.40 

8-23 

XLI & XXXVIII 

XLIII & XLII 

XLII ~i XXXIX 

XXXlX & XXXVII 

RWU. 

10 

10 

10 

10 



1 2 2 ~ ~ .  KARACHI LONGITUDINAL SERIES. 

Sma of Square8 of Aparent Errors of Siap?e observations, a id  of Apparent 
Errors of Single Zeros. 

R. M. denotes " Refemng-mark." 

RSYAB~S. 

\ 

. 
Station of 

Oh-ion. 

XLI 

? I  

~9 

XLII 

1 )  

~9 

19 

99 

$ 9  

SLII I  

? ? 

9 v 

?? 

XLIV 

,? 

$ 9  

19 

XLV 

?? 

9 s  

19 

I ?  

PY 

LLVI  

$9 

XLVII 

91 

Y I  

XLVIII 

I ;* 
$ 9  

XLIX 

Okn-Ved h g l e .  

XXXVIII d: XXXIX 

XXXIX & XLII 

XLII & XLIV 
R. ~ r .  ~t XXXIX 

XXXIX dz XL 
XL dz XLIZI 

XLIII & XLIV 

XLIV & XLI 

XLI & R. M. 

XLVI & XLV 

XLY & XLIV 

XLIV L XLII 

XLII & XL 

XLI & XLII 

xrn 8~ XLIII 

XLIII & X L v  

XLV & XLVII 

X L V I I & X L I V  

XLIV & XLIII 

XLIII & XLVI 

XLVI & XLVIII 

XLVIII & XLIX 

XLIX & XLVII 

XLVIII & XLV 

XLV & XLIII 

XLIV & XLV 
XLV & XLIX 

XLIX & L 
LI  & XLIX 

XLIX & XLV 
XLV & XLVI . 
XLVII & XLV 

Number Sum of Squares of Number of Sum of Squares of 
Errors of aingle 

vations. Observa~lons. Zoroa. 

20 4-36 9-20 

2 0 3'80 3'36 

2 2 

2 0 

20 

P I 

2 I 

2 0 

20 

a o 

20 

20 

2 1 

2 I 

2 0 

23 

23 
21 

2 I 

2 1 

2 1 

2 1- 

22 

2 1 

2 r 

P I 

2 1 

22 

z I 

2 1 

2 I 

20 

8.21 

2'30 

3.18 

i'34 

3'i9 

6.44 

0.65 

2.84 

4-20 

5.88 

12-59 

7-83 
6.04 

13-03 

12.77 

;'I 2 

5-13 

5'98 

3'84 

9'55 

10.49 

7 '44 
6.29 

6-90 

6';5 
10.53 

7-20 

5-24 

4'96 
7-12 

IO 

10 

10 

10 

I 0  

10 

10 

I 0  

10 

I 0  

10 

lo 

I 3  

10 

I 0  

I 0  

I 0  

I 0  

I 0  

10 

I 0  

10 

10 

10 

10 

10 

I 0  

10 

I 0  

I 1-14 

5.05 
3'2 I 

8.43 
13.2 r 

2-72 

3-22 

8.13 

9'55 

5-59 
10.66 

6.8 I 

8.96 

1°'.!i7 

36.54 

9'48 

. 4-71 

4'94 

4-15 

7'49 
1-26 

4'64 
11.16 

8.98 

14.1 8 

3-86 

12-58 

8.53 
6.5 8 

5-15 



K,\R:iCIII T.OSC,ITI'T)TS.\T. SERIFS. 

Sums of Squares of Aparent Errors of Single Observations, and of Apparent 
Errors of Singb Zeros. 



124-B. KARACHI LONGITUDINAL SERIES. 

Sums of Squares of Apparent Errors of Single Observatima, and of Apparent 
Errors of Single Zeros. 

of 
Obnervation. 

LVIII 

9 1  

9 3  

91  

9 )  

1 9  

LIX 

$ 9  

LX 

3 9  

LXI 

19 

99 

99 

LXII 

19 

19 

99  

LXIII  

9 9  

13 

9 9  

39 

93  

L x I V  

93 

L x V  

I I 

99 

9 )  

$9 

LXVII 

O h r v e d  b g l e .  

LVII &# LVI 

LVI & LIX 

LIX b LXI 

LXI & LXII  

LXII & LX 

L x  & L v I I  

LXI & LVIII 

LVIII k LVI 

LVII & LVIII 
LVIII & LXII 

LXIV & LXIII 

L x I I I  & L x I I  

L x I I  & L v I I I  

LVIII & LIX 

LX & LVIII 

LVIII b LXI 

LXI & LXIII  

LXIII & LXV 

LXI & LXIV 

LXIV & LXVI 

LXVI & LXVII 

LXVII b LXV 

LXV & LXII 

LXII & LXI 

LXVI & LXIII 
L x l I I  & L x I  

LXII & LXIII  

L x l I I  & L x v I I  

LXVIII & LXIX 

LXIX & LXVII 

LXVII & LXIII  

=I11 & L x I v  

LXV 8 LXIII 

Number 
of Obser- 

mtioxis. 

23 
2 2 

23 

2 I 

2 I 

22 

20 

22 

2 1 

20 

23 

22 

22 

20 

2 I 

2 2 

2 2 

20 

20 

20 

2 o 

2 o 

2 1 

2 I 

22 

22 

20 

20 

20 

2 2 

2 I 

sum of 8quar- of 
Errors of single 

Zeros. 

4'44 

9'39 
I 1.08 

I 0.84 

I I .63 

13.4~ 
12-19 

13-41 
9.62 

5'63 
1o15 

9'3 7 
10.3 1 

2-60 

6.90 

8.56 

5-01 

7'75 
8'54 
10'22 

4'69 
10.76 

9'5' 

I 3'83 
12-56 

7'72 
12-40 

I 7'22 

10.58 

24'15 
5'60 

10'51 

PO 1 8-52 

Sum of Squarea of 
Errors of single 

Observations. 

23'91 
16.19 

30.18 

I 1.72 

I I '83 

14.80 

2 .96 

11.22 

5-96 
5'10 

21-78 

I 9'68 

11'2% 

7-38 

7;75 
12-32 

I 4.86 

3-78 
4.82 

4.10 

6.72 

2-84 

7 '48 
I 2.76 

17.51 

13.~7 
5.08 

3'02 

5 '90 
15-44 

6.78 

9'43 

v 

R ~ ~ a s r s .  

10 
I0 1 10'2 a 

Number of 
Zeros. 

I 0  

10 

10 

10 

10 

1 0  

10 

10 

10 

I 0  

10 

1 0  

I 0  

10 

10 

10 

10 

10 

10 

10 

10 

10 

I 0  

10 

10 

1 0  

10 

I 0  

I 0  

I 0  

10 



KARACHI LONCITUDINAL SERIES. 125-B. 

Sums of Squares of Apparent Ewors of Single Observations, and of Aparent 
Errors of Silagle Zeros. 

ItEY[dBKE. 
Sum of Squnres of 

Errors of single 
Zeros. 

11“+4 

2 -96 

4'9 7 

7'04 

8-35 
3-18 

9-31 
II"++ 

9-05 

9-30 

3'92 

5'54 

7 '99 
12.22 

14-07 

4'3 1 
2.04 

3'57 
6-01 

3-67 
6-22 

11'13 

10.26 

7'7' 
6-07 

3-20 

10.21 

3'83 

6.94 

5'99 

7'44 

7'44 

1 7.46 

Station of 
Obeemation. 

LXVII 

19 

99 

LXVUI 

> I  

99 

IY 

LXIX 

I 9  

99 

12 

LXX 

99 

$9 

~9 

LXXI 

99 

1)  

7) 

L x x I I  

99 

99 

79 

LXXilI 

99 

I9 

I9 

LXXIV 

99 

Sum of Squares of 
Errors of single 

Observations. 

5-80 

4-89 

6'44 

4-73 

7-24 

9-04 

7 '44 
14-58 

1 7-65 
10.26 . 
15-58 

3'97 

5-41 

6.34 
. 11-46 

4'86 
6.82 

18.5 7 
I 7-49 

7'O5 

1-74 . 
3-90 

5-40 

9'3 0 
7-08 

4-98 

4'3 f5 
I 7-08 

'9'73 
8.66 

15.51 
I 1-16 

7'54 

Number of 
Zeros. 

10 

I 0  

I 0  

I 0  

I 0  

10 

10 

10 

I 0  

KO 

I0 

10 

I 0  

I 0  

10 

10 

10 

I 0  

I 0  

10 

10 

10 

10 

I 0  

10 

10 

1 0  

10 

I 0  

10 ' 

10 

J o 

1 0  

Observed Angle. 

LXIII & LXVI 
L x v I  & LxVIII 
LXVIII & LXIX 
L x x  & LXXI 
LXXI & LXIX 
LXIX & LXVII 
LXVII & LXVl 
LXVII & LXVI 
LXVI b LXVIII 
LXVIII & LXX 

LXX & LXXI 
LXXII b LXXIII 
LXXIII & LXXI 
l z . x I  & L x I x  
LXIX & LXVILI 
LXIX b LXVIII 
LXVIII & LXX 
L x x  & LXXII 

LXXIl & LXXIII 
LXXIV & LXXV 
LSXV b LXXIII 
LXXIII & LXXI 
LSXI & LXX 
LXXI & LXX 
LXX & LXXII 

LXXII b LXXIV 
L x x I v  & IAxXv 
LXXVII & LXXVI 

I LXXVI & LXXV 

Number 
of Obser- 
vations. 

2 I 

21 

2 1 

2 1 

2 1 

21 

20 

2 1 

2 a 

a I 

2 2 

21 

2 I 

21 

22 

2 I 

2 o 

23 

22 

2% 

20 

20 

2 I 

2 1 

20 

2 I 

20 

22 

21 

20 

23 

21 

21 

I9 

~1 

LXXV 

,I 

LXXV & LXXIII 
LXXIII & LXXII 
LXXIII & LXXII 
LXXII & LXXIV 



RARACHI LONGITUDINAL SERIE8. 

Sum of Squares of Apparsnl Engars of Singla Obemalim, and of A-f 
~ % m r 8  of single zero8. 

B~wroar. 
Bum of Squares of 

Errors of ungle 
Zeros. 

8.85 

1163 

7'74 

4-77 
11-17 

ar*x7 

%3'43 

I4'39 
6.9a 

a% 

4'5% 
3-04 

1-74 

apr 
2-88 

5'39 
7-86 

3-88 

7.88 

7'8 I 

36.00 

15.36 

5'a!i 
19-18 

16-33 
11'10 

13'57 

f'h 
10°88 

7-a I 

4-05 

$31 

8.03 

Number 
of Obscr- 
vations. 

3 I 

21 

3 I 

30 

ao 

30 

30 

30 

3 0 

30 

30 

30 

30 

l a  

3 I 

31 

a1 
a2 

21 

2% 

2 0  

30 

20  

3 1 

31 

a 0  

33 

33 

30 

3 I 

32 

l o  

00 

Sum of Squaree of 
Errora of ~irlgle 

Observationm. 

22.84 

6.60 

I 0.04 

9'1 2 

2'00 

5'64 
2-72 

5'44 
2.02 

4'94 

3'34 
2.28 

4'10 

14'3 3 

4'04 
6-12 

13'3.5 

17'97 
11.04 

12.18 

8-78 

4'54 
4'22 

9'3 t3 
13'38 

5'54 
18-78 

12-54 
2-52 

7-11 
8-46 

4'34 
4.10 

Station of 
0bsemation. 

LXXV 

99 

LXXVI 

9 9  

99  

91 

99 

s t  

LXXVII 

91 

LXXVIII 

99  

LXXrX 

9 9  

99  

99 

LXXX 

9 1  

99  

91 

LXXXI 

99 

99 

9 9  

19 

99  

n 

LXXXII 

j 9  

LXXXTII 

99 

LXXXIV 

99 

Number of 
Zeros. 

10 

10 

10 

I0 

10 

10 

I 0  

10 

10 

10 

I0 

10 

I0 

10 

. 10 

10 

10 

10 

10 

10 

10 

I0 

I0 

10 

I0 

10 

10 

I0 

10 

10 

LO 

10 

10 

Obsewed dade. 

LXXIV & LXXVI 

LXXVI & LXXVIII 

LXXV & LXXIV 

LXXIV & L n v I I  

LXXVII & LXXIX 

LXXIX & L M X  

~ x x x  & L x X v I I I  

LXXVIII & LXXV 

LXXIX & LXXVI 

L x x v I  & LxxIv 
LXXV & LXXVI 

LXXVI & mxx 
LXXXII & LXXXI 

LXXXI & LXSX 

LXXX & LXXBI 
LXXVIdzLXXVII 

LXXVIII & LXXVI 

LXXVI & LXXIX 
LXXIX & LXXXI 
LXXXI & ~ ~ S I I I  

LXXXII & LXXXV 

LXXXV & LXXXVI 

L x x x v I & L x x ~  

L x x x . r v & ~  
LXXXIII & T;gXK 

LXXX & LXXIX 

LXXJX & LXXXII 
LXXXV & LXXXI 

LXXXI & L X X J I  

LXXX & LXXXI 
LXZiYI & L x X Z I v  

LXXXIII & LXXXI 

LXXXI 8t LxxXVI 



KARACHI LONGITUDIKAL SERIES. 127-B. 

&me of Squares of Apparent Errors of fingle Observations, ornd of A p p m t  
Errors of Single Zeros. 

of 
O h n a t i o n .  

L X m  

99 

99 

19 

LXXXVI 

99 

19 

99 

L x x x v I I  

JJ 

99 

99 

JJ 

19 

~ X X X V I I I  

n 

L~~ 

99 

xc 
9 1  

~9 

99 

XCI 

11 

IS 

89 

XCII  

J) 

n 

J9 

91 

99 

XCIII 

Obeerved Angle. 

~ ~ v I I I & L ~  

LXXXVII&LXXXvI 

Lxxx\TI  & L x x x I  

L x x x I  & L x x x I I  

LXXXIV & LXXXI 
LXXXI & LXXXV 

L n X v  & LxXXvII 
LXXXVII 82 L X ~ I X  

L x x x I x  & L x x x v I  
LXXXVT & LXXXV 

LXXXV & LXXXVIII 

LXXXVIII & XU 
XC & XCI 

XCI & L x x x I x  

XC & LXXXVII 
LXXXVII & LXXXV 

LXXXVILLXXXVII 
LXXXVII & XCI: 

XCIII & XCII 

I C I I  & XCI 

XCI & LXXXVZI 
LXXXVII&T;XXXVm 

LxxxrX&LXXB;VII 

LXXXVII & XU 
XC di XCII 

XCII & XCIV 

XCIV & XCI 

XCI & XC 
XC & XCIII 

xc111 dr XCV 

xcv & XCVI 

XCFI $ XCIV 
XCV & XCII 

RliUsPd. of Obser- Errors of single 

2 0  

22 

20  

20  

21 

22 

22  

z I 

20 

22 

n I 

20 

23 

21 . 
20 

25 
a2 

2 o 

22 

aa 

'3 
ar 

2 1  

23 

34 
26 

23 - 
2 I 

s3 
a I 

0 I 

23 
2a 

4'22 

9'24 

8'74 

3'I4 

8-49 

18'77 
15'10 

9-59 

7'g6 
9-10 

12.67 

9-16 

'7.92 

f '79 

7-70 
34'94 

19'90 
5-16 

a1-or 

26.26 

3376 

9'52 

17-3 I 
23'oa 

40.61 

56-23 

23-17 
I 0.06 

17'43 

~3.51  

9"3 

34-51 
20.06 

10 

10 

10 

10 

10 

10 

I0 

10 

I0 

10 

10 

I 0  

10 

10 

10 

L O  

10 

10 

10 

L O  

10 

10 

10 

10 

r o 

10 

10 

10 

10 

10 

10 

4-33 
I0.M 

7 's8 
9'59 

9'78 
28.00 

2624 

13.87 

4'02 

1 1 . ~ 7  
7'1a 

I 1'1 7 

4'4% 
6.46 

4.61 

I 0.05 

8-83 . 
18-25 

29'63 
~0.15 

7-88 

7-18 

11'4.3 

5'3 1 

85'33 
16'46 

I 8-25 

4'3 8 
22'04 

13-46 

7“'7 
11'20 

12.23 



1280~. KARACHI LONGITUDINAL SERIES. 

Sums of Squares of Apparent Errors of Single 06servations, and of Apparent 
Errors of Single Zeros. 

, 
REMAI~KE. 

- 

Number of 
ares. 

I0 

10 

I 0  

10 

I 0  

10 

I 0  

10 

1 0  

1 0  

10 

I 0  

10 

10 

10 

13 

10 

I 0  

10 

I 0  

10 

I0 

10 

10 

10 

10 

[ 0 

10 

I 0  

10 

1 0  

10 

10 

Station of 
Observation. 

XCII I  

X C I 7  

9 9  

XCV 

2 9  

9 9  

99 

XCVI 

9 2  

8 9  

9 9  

XCVII 

9 9  

9 9  

2 9  

9 9  

99 

XCVIII 

19 

XCIX 

9 9  ' 

C 

99 

9 2  

2 9  

C I  

92 

9 2  

9 9  

C I I  

9 8  

9 9  

9 9  

Sum of Squares of 
, Errom of singlo 

Zeros. 

20'44 
I 1.08 

9'12 

24'45 

13.5I 
13.1 r 

9:74 

5'9.5 

20'97 

. 5'74 
20'87 

30'65 
25.66 

16'36 

36.66 

11.65 

14'80 

7'74 
8.98 

'9'32 

33'33, 

17-19 
6.46 

9-87 

20.77 
8.81 

4'3 3 

33-50 

42'29 

4'6 I 

Ii.44 
I 1'09 

6-72 

Number 
of Ohser- 

vations. 

22 

2 2 

2 I 

26 

24 
20 

21 

24 

25 
2 2 

20 

22 

2 I 

2 I 

24 

23 

2 I 

23 

23 

20 

20 

32 

2 o 

2 I 

zr 

2 I 

20 

2 2 

20 

20 

20 

ar 

2 2 

Obsewed Bng'e' 

XCII & XC 

XCI & XCII 
XCII & XCVI 

XCViII  & XCVII 

X C v H  & XCvI  

XCVI L XCII 

XCII & XCII I  

XCIT & XCII 

XCII & XCV 
X c V  & X c V n  

XCVII & XCIX 

XCIX & XCVI 
XCVI & XCV 

XCV & XCVIII 
XCvI I l  & C 

c & CI 
CI & XCIX 

c & XCVII 

S C v I I  & X c V  
HCVI & XCVII 

XCVII & C I  

CII & CII I  

CIII & CI 

C1 & XCVII 

XCVII 8t XCVIII 

XCIX & XCVII  

XCVII & C 

C & CII  

C I I  & CII I  

CIV & CV 

cv & CIII 

CII I  & CI  

CI & C 

Sum of Squares of 
Errora of single 

Obeorvatious. 

'9'55 

24.85 

25'29 

83'25 

19'14 - 
r 0'70 

13'69 
23-18 

62'47 

36'55 
5.00 

7'83 

15'74 
8'83 

20.76 

14-39 
ZO*OO 

21-93 

31-98 

5'14 
2.36 

50'64 

9'90 
6.88 

8-77 

*.97 
5.22 

20.15 

3'84 

4'54 
2 -50 

4'56 
x5-ra 



KARACHI LONGITUDINAL SERIES. 1 2 9 0 ~ .  

Sums of S p a r e s  of A p a r e n t  Errors of Xingle Observations, and of Aparmt 
Errors of Single Zeros. 

Station of 
,,r_tionm 

CII I  

9 2  

~2 

99 

CIV 

29 

2 %  

>> 

CV 

9 9  

I>  

99 

CVI 

3 2 

)a 

)t 

9 9  

12 

Y)  

CVII  

99 

c v n ~  
9 9  

C I X  

I2 

(Eu I I )  

29 

(XXV) 

I ,, 
NOTE-(=) and (XXXV) appertain to  base-line figures. 

O b m e d  Angle. 

CI d: C 

c 8.5 CII 

C I I  & CIV 

CIV tk CV 

CVII & CVI 

C T I  & CV 

cv & CIII  

CII I  & CII  

C I I I  & CII 

CII  & CIV 

CIV & CVI 

CVI & CTII I  

CIV & CTII  

CVII & (XXIII) 

(XXIII) & (XXV) 

(XXV) & CIX 

CIX & CVIII 

CVIII & CV 

CV & CIV 

('ZiXIII) & CVI 

CTI & CIV 

cv & CVI 

CVI & CIX 

CVIII  & CVI 

CVI & @xv> 
(XXV) & CVI 

CVI & C v H  

CIX & CVI 

I CVI  & (XXIII) 

Sum of Squares of 
Errom of single 

Observatious. 

9'40 
8.2 I 

5'34 
6.82 

13.07 
zq'rr 

18-93 

5'59 

27'17 
11-31 

8'42 
Z - I P  

3 '46 

4'70 
6.78 

3'68 

1.38 

2-24 

r '40 

2.92 

3'26 

4.90 
3'88 

3-02 

5-02 

'0.97 

5 ' 9  
6-09 

3-32 

Number 
of Obacr- 
vations. 

2 I 

2 I 

2 I 

2 1 

2 2 

23 
22 

2 1 

24 
2 I 

2 I 

20 

20 

2 0 

2 0  

20 

20 

2 0  

2 o 

20 

2 o 

2o 

20 

2 o 

20 

2 1 

20 

2 1 

20 

R B U ~ K ~ .  Number of 
Z__ 

10 

10 

10 

10 

I0 

10 

I0 

I0 

I0 

10 

10 

10 

10 

I0 

10 

10 

I0 

10 

10 

10 

10 

I. 

10 

10 

10 

I0 

I0 

10 

K O  

Sum of S uares of 
Ermn 02 single 

Zeros. 

5-48 

i '89 
6.48 

13.29 

9-72 
I 7.80 

9'43 

3-17 
4'02 

3'54 
2-83 

2'23 

2-28 

4'0 I 
8-42 

I 2.68 

8.54 
6-40 

3'88 

9'07 

14-92 

'7'17 
14'06 

10.54 

4'54 

14-70 
2-98 

5.02 

10.07 



130-B. K A R A C I I I  L O N Q I T U D I N A L  S E B I E S .  

From tlie preceding data of the sums of the squares of the apparent errors in the measurement of 
each angle, mc may ascertain thc e. m. s. (error of mean square) of observation of a single measure of an 
angle, and thc e. m. s. of gaduation and observation, of the mcau of tlie measures on a single zcro, for each 
group of angles measured by the same ohacrvcr, and ~indcr similar circumstances, ~vitll Troughton's great 
tlieotlolite wllicll was cmployed throughout t l ~ c  mholc of the operations. 

The first 4.7 angles were mcasurcd at hill stations on 4 pr.irs of zeros, face right and face lefl, with an 
arcrage of 3.14 observations on each zcro ; the rcmai~iing ailglcs, 372 in number, were measured on 5 pairs 
of zeros with an average of 2-11 obscrratio~~s on cacll zcro, at stations on liills, and sandhillocks and in the 
plains. The first 47 angles form a group 1)y thcm~elres ; tlie rcmaitling angles form 8 distinct groups, wliicll 
again may l)e collected into 3 grollpsI in ordcr that the relative e. m. s. of observations on 1i1Us and sand- 
liillocks, arid in tllc plains, may be shown. 

Tllc e. nx. a. ?f observcltion of a single measure S I : ~  of squares of apparent errors of observntions. - --- 
uf n n  angle &o. of obscrrations - No. of angles x No. of clnnges of zera 

T11r P. m, s. of gmd?tnh'on and d s m a t i o l ~  of Sun1 of squares of apparent errors of zero. 
the man  of the xnrurlrefj on a siugk zero j = J%f allgln X (No. of rhn~~gcs of zero - 1). 

I 

I 

I1 

III 

Inntrumcnt. nnd 
Obacrvcr. 

Troughton's 36" 
theodolite. 

T a r s  o 

ditto 

Cnptnin Strange. 

Mr. Lane. 

C 
Nurnbcr of 

d 

Captain Strmgc. Sandhills 7' 12' 2'11 115 2923 1160 

e. m. a. of obsorration of 
n single moasure. 

679.28 I 1181-376 j ' = *(11g16 Hib, 

TI 

I 

TI11 

e. m. r. of graduation and ob- 
servation of s single zero. 

[ j '= *(ltlUp 

do. 

do. 

do, 

Do 0' 

a o b e  

Mr. h n c .  

Cnptnin Ftnngr. 

7' 12' 

7' 12' 

7O 12. 

3.11 

do. 

Plnim, 

do. 

2'06 

2.09 

2.03 

47 

7'12' 

7'12' 

28 

129 

12 

1181 

2.06 

2.12 

376 

678 

2676 

244 

7' 12' 1 2.17 30 1 650 -- 
650 - 300 300-30 

17 

11 

1280 

120 

SSO 

1 2 ~ ~ ~ m  it= *(lt760 
109.28 * { 120-12 =11"0)6 

165.80 

170 [ 12'17 ]'=*Wf.844 
350-170 

{ )'= *lm.lL 
170-17 



KARACHI LOSGITUDINAL SERIES.-(Contin~red.) ' 131-n. 

. m. . of o a i o  of 
a siuglo mcasure. 

651.24 ' *- * 1M.W -- 
{627-280 1 - 
( w8-1680 1223'96 } *= iott.821 

{2$~~~20}'= lO"952 

{ l : ~ ~ ~ o ) l =  * 1"-217 

Qronp. 

I S  

11, I I T ,  & 
IY 

v & n  

8 .  m. 8. of gdnation and ob- 
semntioxi of n sirlglo zero. 

' 47m3 1 '= * 1 280-28 J 

{ 1119'73 It= h l,,.w3 
1680 - 168 

13$1.24 * 
(llzO- 132} = Llm063 

{ 103T46 ) *= * 11'*265 

I 

Instrument and 
Observer. 

Troughton's 36" 
tl~rodolitc.. 

Various observers. 

ditto 

ditto 

ditto 

rr 
Number of 

8 H .; N PC iz 

720-78 

, 
Plains, 

nilla, 

landbills 

Plain@, 

7" 12' 

7'12' 

7'12' 

7' 12' 

2.24 

1.08 

P10 

2.19 

280 

1680 

1320 

720 

I 
28 

168 

132 

72 

627 

3498 

2773 

1574 





KARACHI LONGITUDINAL SERIES. 133-B. b 

OBSERVED ANGLES fixing KARACHI OBSERVATORY. 

At (XXI) 

May 1855, observed by Zieutenant J. F. Tmnant with Doughton and Simms' 36-inch Ilieodolite. 

Angle between 
Circle readings, telescope being set on Mutnmi H.S. M = ~m amups 

w = Relative Weight 
C = Concluded Angle 

MutAni H.S. 
& (XXII) 

At  (XXII) 

May 1855, obsmed by Lieutenant J. l? Tennant with Boughton and 8imms' 36-inch fieodolite. 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

Angle belween 

gun)& 
Mutzhi H.S. 

Circle readings, telescope being set on (XXI) 

I Mu& H.6. 
& A :  H.S. 

t 0' 1' 180' 2' I" 18' 187' 13' 14' 25' 194' 25' 21' 37' 201' 37' 28' 4W 208' 49' 

NOTE.--(XXI) and (XXII) appertain to base-line figures. 



IN-,. KARACHI LONGITUDINAL SERIES. 

OBSERVED ANGLES fixing KARACHI OBSERVATORY. 

NOTE.-(XXI) and (XXII) appertain to base-line figures. 

A t  MUTRANI H.S. 

May 1855, observed 6y Lieutenant J. F. Tmnant with Tkoughton and Simms' 36-inch ?%eodolite. 

M = Mean of Ghoups 
ro = Relative Weight 
C = Concluded Angle 

Angle between 

- 

Circle readings, telescope being set on KNBchi observatory 
. 

0' 1' 180'1' 7'14' 187'14' 14'26' 194' 26' 21'37' 201'37' 28' 49' 208' 49' 

Karschi 
Obst:rvatory 
& A : H.S. 

11 rr II lr II tr II I1 

h 46'04 h46.3a 145.28 2 46.98 Z 47-52 1 47-90 h47.06 h 47.10 h 

147.60 

h 45-84 1 45.88 145.42 1 48.06 1 46-74 1 48-26 h 46'24 h 41-52 
h 44.90 1 46.44 1 46-50 Z 45-48 1 47.50 1 47.74 h45.70 h 4668 h 

I 
h46.34 - = 0 .I0 , 

w 
C = 71' 5'46".33 

1 = 381r.8g 

w = 10 '40 
I - - - 0 'I0 
w 
C =40° 4'38"-89 

AV=~3r r . 37  

W = 9-80  
1 - - - 0 'I0 
w 
~=78 '14~ '13" ' 37  

( 45.59 46.21 45'73 47.03 47-25 47.97 4633 46.10 46.25 44-81 

1 h 39-24 h 36-10 139'54 1 39.30 138.36 1 37.08 1 40.18 139.80 138.00 1 40.24 
A :  P.S' ' 

(''I1) 

(XXII,6c 
("I) 

h 39110 h 37.52 1 39'00 1 39.24 1 37.82 1 38.00 1 4 ~ 0 8  1 38.00 1 39.94 1 39-30 
h 39 46 1 36.92 Z 39-22 1 40.24 1 39-24 1 38.54 1 38.66 1 39.48 1 39.26 1 39.92 

39-27 36-85 39'2.5 39'59 38'47 37-87 39'64 39'09 39'07 39'82 

h12'4a h14.66 114'44113'34 Z1a-a6115'08 112*44112*66 113'74 113'34 
h 12.84 h 13.80 114.18 h12.52 1 13-12 1 14.60 12.26 1 13'10 1 13'50 1 13.66 
h 12-91 1 14.62 1 13-90 Z 11.70 1 11-60 1 13.88 1 13.16 2 11-58 Z 13.92 1 13.94 

12-73 15'03 14-17 12-52 12-33 14.52 12-62 12.45 73-73 13.65 

A t  A :  H.S. 

May 1855, observed by Lieutenant J. F. Tmnant with Troughton and Simms' 36-inch Zbodolite. 
- 

A€ = Mean of Cftoup 
w = Relative Woight 
C = Concluded Angle 

Angle between 

Circle readinge, telescope being set on (XXII) 

0'2' 180'2' 7'18' 187'13' 14'25' 194'26' 21' 87' 201' 37' 28'49' 208'49' 

(XXII) 6r 
H.S. 

1 30.44 31.19 31-81 33.88 32.69 33'33 34.34 32-77 34.61 33-96 

- 
II II II rr l r  lr rr II rr 

h 29-90 ,132-18 h 31.74 h 34-06 h 32.20 1 34-10 1 34.46 Z 34.62 1 34-86 1 
h 30'12 h 31-52 h3 r44  h 34'48 E 32.66 1 32.82 2 33.76 131'86dl 34'64 1 33-66 to = -9" 
131.30 h 30.16 h 32-26 JI 33.10 1 33-22 133'06 134'80 131.42 134'32 1 33-48 

133.18 - - - o '20 
W 

C = 85' 21' 32"'91 



KARACHI LOSGITUDINAL SERIES. 

OBSERVED'ANGLES fixing KARACHI OBSERVATORY. 

A t  A : H.S.-(Continued.) 

May 1855, okerved by Xicutenant J. F. Tennant with Boughtcn and Sinallas' 36-inch Reodolite. 

M = Mean of Ghonps 
w = Relative Weight 
0 = Gncluded Angle 

- 

M = z4".6r 

= 22 '87 
I - = o -04 
to 
C = 46C 12' 24"-61 

Angle between 

Mutdni H.S. 
& 

K&hi 
observatory 

Circle readings, telescope being set on (XXII) 
. 

0 '8  180'1 7'13' 187'13' 14O25' 194'25' 21'37' 201'37' 28OW 208°W 

I1 11 I1 I1 11 11 I1 11 I1 I1 

h 25'64 h 24-90 h 24.22 h 24.46 h 23-58 1 24-72 1 24-74 1 24.88 1 24.20 1 23'34 
h 25.34 h z4-82 h 23.82 h 23-42 1 23.80 1 24.92 1 24.36 1 24.64 1 25-60 1 2440 
h 25.04 h 25-94 h 2462 h 23.72 1 24-18 1 24-82 1 24.92 1 27-40 1 24.00 1 24 92 

1 24-18 

25'34 25-22 2 4 2 2  23-87 23.85 24'82 24-67 25-28 24.60 24.22 

A t  KARACHI OBSERVATORY 

May 1855, observed by Lieutenant J .  F. Tmnant with Troughton and Simms' 36-inch Theodolite. 
- 

Angle between 

A : H.S. 
& 

Mutribi H.S. 

Circle readings, telescope being set on A : H.S. 

398' 59' 158' 59' 346' 11' 166' 11' 353' 23' 173' 23' 0'35' 180" 35' 7' 47' 1810 47' 

11 11 I1 I1 I1 I1 11 11 I1 I1 

h 49-88 h 49-30 Ji 46'76 h 48'60 h 48-12 R 48.54 h 49.56 h 48.62 1 47-70 1 49-50 
h 50.16 h50'08 h 48.14 h 49.64 h 47.68 h 48.54 h 49.02 h 48.66 1 47-84 1 49'44 
150.72 h 50.20 h 48-82 149.96 h 47-36 h 47.08 h 50-38 1 51.20 1 49-14 1 47.62 

h 48.62 

- 
50'2j 49-86 48.09 49.40 47.72 48.05 49'65 49-49 48'23 45.85 

M = Mean of Oronpa 
w = Relative Weight 
0 = Con:luded bng le 

7 

M = 48".g6 

= I0 '4.5 
I - = 0 'I0 
w 
C = 62' 41' 48Ir.96 





PRINCIPAL TRIANGULATION. 

REDUCTION OF . FIGURES. 
. . 



2a PRIPU'CIPAL TBIAPU'(fULA!I3OPU'-REDUCTION OF FIGURES. 

Figure No. 10. 

Observed Angles 
- 

3- 
2 %  No. Value . a.3 +- 

4 B  
o r 11 

I 49 10 1-32 '22 

2 63 38 22-88 -12 

3 45 4 55'23 '09 
4 45 32 9-17 '06 

85 17 48-77 '26 d 93 21 35.17 7 8  
7 51 25 46.53 '13 
- 8  . 71 ig  16.65 '32 
9 71 31 36'54 '07 

10 41 33 32'05 '16 
11 60 25 11.99 -15 
12 57 2 38-75 'I4 
13 44 52 21-74 '04 
14 61 9 17.55 'I1 

, 

Equations to be satisfied Factor 

XI + 4 + x r  =el=- 1 6 ,  X, 
Xs + Xa +x10 =ee=+l.zg, X, 
XI + X 9  +x10 =eS=+ "12, X, 
x, + x, - +xis -e4=+ -10, x4 
x, +x6 + %  +x8 -xll -Xl4 =e6= -1.08, Xg 

+-86 '1 '4 +l.ooxs - '"3 +'33 =e6= +3.306J x, 
-.65 x19 + -57 xll - -55 xI4 + 1-00 xl9 - '50 xp 

Equations between the factors ' 

Values of the Factors 

Co-efficients of 

x, X, x, A4 )L6 x, 

+'54 + -26 +'1304 
+ '43 + .18 -.0908 

+ '34 + '13 -'0679 
.E +.48 + -32 -.ozoo 

+ I ' I ~  --0250 
+ '7334 

No. of 
e 

I 
2 

3 
4 
5 
6 

Value of 
e 

-ii76 
+1.29 
+ -72 + '10 
- 1-08 
+3-306 

Logarithmic 

0'6039451 
0.6943156 
0'5952978 
0'1719019 
0.1844075 
0'7915433 

& 
0 + 
o 

G 

+= 
h= 
hS= 
X4= 
X, = 
%= 

Adopted angular errors in seconds 

x1 z + '29 x4 =- -61 = +'31 XI,, = - '32 Xu = + '30 
X, = - '18 x, =- 1 '44 , x, = - '02 xll = + -76 X14 = - '21 

x, = + .99 x, =+ '62 x9 = + '42 xla = - '01 

[wx9] = 38.60 I 

S Y M B O L I C A L  

Numerical 

‘4 % % e4 eti 

+z-28% -t '217 + -196 + -456 - -4.0174 
t-2.643 + .292 + -416 - -605 + -306 

+3'211 + -381 - '553 + -290 
+ 2'732 - '970 + '047 

* + 1.457 + -023 
+ 1.497 

+4*9467 . 
i-3'9382 
+1'4856 
-1'5290 
+6'1879 



KARACHI LONGITUDINAL SERIES, 37 

Figure No. 11. 

Observed Angles 

Y 8  
WJ No. Value 

1" 
o I w 

I 81 1% 39.95 '10 

2 50 53 53'63 '08 
3 42 59 49'90 '08 
4 66 g 58.97 -08 
5 86 16.88 
6 57 57 49'96 '07 
7 79 49 '3'36 '06 
8 58 57 20.05 '07 
9 77 9 19-69 '08 

ro 56 52 16-12 .07 
11 40 49 30.06 '13 
12 36 40 43-18 '09 
13 63 2 j  46-70 -07 
'4 57 s6 55'3O ''3 
15 43 18 33'23 '07 

Equations to be satisfied Factor 
I1 

Xs f xs +x5 =el=- 
XI + % +xll =e2=- '39, X, '93, X, 
X7 + Xlo +Xis =%= t '79, X, 
xs + XIS +Xl4 =e4=+ -12, X, 
X4 + X9 +xlp =e5= + -49, X, 
Xs + '6 + % 1. x, +xg =ell=- -06, 

~ I ' o ~ x ,  --81x9 + . I ~ x ~  - 1 . 1 6 ~ ~ ~  +'65xl~) =%= - 1.66, - 1 . 0 6 ~ ~ ~  + *63xl4 - .50xI3 + I .34x19 -.@xg x, 

Equations between the factors 

NO. of 
e 

J 

Values of the Factors 

Fador 

X, = 
&a= 
%= 
X4 = 
% =  
&I= 
)r?= 

Value of 
e 

do-efficients of 

x , & a x , X 4 h , x ,  x, 

I 1 I 1 -k"2z + -06 + -021 
2 + '30 + '07 - -136 

Adopted angular errors in seconds 

XI = - '53 X4 = + '41 X, = + -18 xl0 = + -07 x,, = + *18 
x, = + .IS x6 = - -11 % = -00 xll = - -03 x14 = - -06 
4 "- '43 x6 = - '37 ~0 = + '24 xle = - -16 X l ~  = + '54 

C W ~ I  = 15-95 

3 
B 
-5 
M 

3 

0.0986437 
0'6748611 
- 0'5526682 
117566361 
0.5405797 
' 7 4 ~ ~ 5 ~ 6  
0.5888317 

Symbolical 

el % e3 e4 e6 e6 e7 

+4'875 + -201 + '325 + -461 + '421 -1'154 - '149 
-f3'969 + '434 + '510 + '034 -1'040 + -869 

t $429 + '560 + '313 -1'293 + '292 
+6.630 + -490 -1.766 + -218 

3c +4*634 -1.328 - -609 
+4.262 - -103 

+ 1.865 

+ -20 + -96 - -028 
+ ' I7  + -07 - -016 * +'25 + -08 + -086 

+ '34 
+ '637 

3 

5 
6 

H 
(d 
0 

.r. 
k 

I 
2z 

- I -255 
-4.730 
43.570 
+ -571 
+3'472 
- -551 
-3.880 

+ '79 + '12 

+ '49 - -06 
-1.66 



PRINCIPAL TR1ANQm;BTION-REDUCTION OF FIGURES. 

Figure No. 12. 

Observed Angles Equationm to be astidled Fador 
#I 

+Is + X ,  = el = - 1-71, A~ 
+ %  +Ill = % 0'56 h3 

No. Value 4 +4 + 112 
= I?, = + 1.08, As 

+ x10 + I17 "a4 =- 0'21, h( 

0 #I 

1 49 30 37'19 '04 
2 49 29 34-14 '08 
3 87 47 36'b3 .08 

43 '5 34Y3 "5 
4a 42 50.91 -21 

'9 7 '7.35 "9 
7 33 4 49.14 '07 
8 69 14 59.26 '05 
9 66 19 43'00 '07 

10 67 5 50'62 '12 
11 61 aa 10'71 '08 
I2 70 24 45'91 '05 
13 50 41 1a.61 
14 51 37 55-80 '10 

15 53 33 40.58 1 1  
16 40 26 13-43 'of 
17 79 49 22-76 -10 

18 49 58 ~7.72 '21 

19 ;o 8 51'84 '18 
20  72 50 6'51 '18 
2 1  55 44 50'32 'ao 
22 48 7 qq'4a '22 

23 63 9 59'60 -11 

24 65 I Z  7-91 '06 
25 58 19 2-47 '10 

26 41 57 51-53 '07 
27 53 36 16-42 '06 
28 73 33 15-04 '22 
zg 81 17 31.15 '18 

+ 4 6  + I19 = %  = +  1.49, A6 
x16 '%I ++I '0, =- 0'94 % 
=lz +x, +% = e ,  "+  0'15, A7 

+%6 +% 8 a 0'40, hs 2 +% +% = '3 a 0.539 

2 +XIS + xm + In +% +%a = elo = 0.419 40 
+% + 1 7  + %  + 4 '(~1, + .d = ell = I-51, 

.85x1 - '85xp + '43xlo -'55Xl1 + 1.171~~ -.18x17 + '8qle -*36xlS + -361,~ 
-'anla] = en = - 0.88, A,, + '06~ - I 061, 

~ ~ 8 %  - l S l 7 X 1 6  +'7e16 -'7& + I ' l l% -'I- +'30% -.62% ly'79x14 1 el, =+ 063, +'81xw + ' 1 9 ( % + % + ~ ~ + % + 4 )  

Equations between the factors 

o 
$ 

Valuea of the Factom 

o 
c 
0 

B a 
P 

~ Y M B O L I O A L  
C 

C 

Co-e5cienta of 
- 

A1 As A4 h, h, A7 % % AM All  Al¶ A13 
-- - -- 

It + '2 I --0648 f '0399 
-19 ' O I ~  '0361 

3 + '07 '0350 '0133 

Adopted angular errors in seconds 

X1 =- 0'22 5 = - 0'04 Xll =- 0.28 XI6 =+ 0'01 ql =+ 0'21 Xg6 = + 0'20 
X. = .48 x, =+ -17 x,, =+ *2o xl, =- '13 xB =+ '16 + =- '30 
x3 = -58 x,= .46 xl,=- -15 xle = -83 + = '31 + =+ '14 
x4 =$' ' 2 9  xg = '59 x,=+ '03 X,~=+I'OZ += '19 $s=- 'or 
x5 =- -65 xlo=- '26 x15 =- .IS ~ p g  =- -46 x~~ =- '15 

[wxS] = 38.81 

A, = 
A? = 
h3 = 
% %= 

A. = 
A, = 

A, = 
A, = 
A~ = 
A m =  
A l l  = 
AIZ = 
A13= 

-1.580~ 
+4.3832 
-3'3103 

0'0528 
+ .2834 

2'0785 
'7703 

3.5909 - 1'3288 
+ 2-2554 

el e, 0s e4 e5 e6 el e~ eg elo 811 ea em 

+3'3270 + -6152 + '4824 + '1952 + -3330 + -2217 + -1600 + -1969 + '1196 - .3g93 - 09447 + -3780 - -2037 
3'8774 -4524 -2466 '3113 '2223 '1489 ' ~ O I I  '0785 '3590 '9913 '0792 '3569 

6.2671 -1234 -3657 '1694 .1a81 -1484 -1126 '3134 '6999 '4397 -789 
3.5738 '0857 '0740 '0396 -0702 - -0096 '0927 -3675 - 'zag8 '2491 

4.1543 '5474 '4604 .464o + -5300 1.1364 '5610 + '301 j + -3515 
3'3340 -3633 -4169 -3267 -8888 -3216 .log?- '1869 

2.1411 '3138 '2916 -7104 '2383 '1531 + -0178 
2'5880 -2707 '7659 '2833 '0722 - ,2167 

4.0848 '7268 '1958 '3156 + '4478 
+ 1.7450 + -5810 - '3915 - '0833 

1.5667 '1846 + '~150 
+ z'og74 '8719 

a-1737 

0'1987615 
0.6417943 
~5r11760 
!*7223048 
1'4523998 
_o'3177542 
1'88M599 
0'5551973 
0.1234596 
0*353a2ss 

+ -29 -07 +'03a4 '0133 
+ '30 +.18 'oj '0171 -.o534 

+ '35 -18 + '0370 
+ '54 '2 1 '0040 

'20 
t '45+t.i7 -11 '05~s --0514 

1.10 - -21 -1116 
+ 1.04 '0204 *0657 

'6268 '2571 
+ '6090 

4 

5 
f 
8 
9 

10 
I I 
I Z  

13 

- -21 

+ 1'49 - 0.94 
+o'I5 

0'40 
0.53 
0'4 I 
1.51 

-0'88 
+ 0'63 



KARACHI LONGITUDINAL SERIES. 

Figure No. 13. 

Observed Angles 

3- 
No. Value E %  a.s 

.A 

:b 
F4 

0 I I1 

I 37 16 53'04 '21 

a 42 8 16.16 -08 

3 42 51 49'35 '05 

4 57 43 3-60 '09 

5 48 14 7'49 'I3 

6 31 H 1.77 -08 

' 7  48 43 26.24 -11 

I 

Equations to be satisfied - Factor 
I1 

-='I -% + x6 + '6 =q= +0'27, A, 

Xs +X4 -X? - 'a = e, = + 0.45, x, 
Xl +Xs +xs 

+x4+ ] =%=-oS5o, 
+ '6 +x6 +% +% 

x, 

1'31 XI -1.11 X, + 1.08 X, -0'63 x4+ 1 =e4= - 1.09, 
4 - 0 . 8 9 ~ ~  -1-65% + 0 . 8 8 ~ ,  -Oa7gX, 

h4 

8 51 s r  26.84 -12 I 
Equations between the factors 

Adopted angular errors in seconds 

x1 =--34 x6 =--13 
4 = +'05 x, = +.I1 

Xs =-'00 % = -'24 
x4 =+'13 x, = -.08 

[ W X ~  = 1-75 

Values of the Factors . 
Co-e5cients of 

x l h  % A 4  
- 

+'so -.08 - '202 

+'37 -'09 - '005 

* +-87 + '169 

$1.034 

w 
%I 
O 

I 

2 

3 

4 
- 

k 
0 +a 
0 c 

XI= 

h= 

&,= 

k4= 

* 
cw 
0 
w 

2 g c  

+diz7 
+ '45 

- '50 

-zmog 

4 
'G  M .ii 
3 

- 
1-0086ooz 

0'0572856 
- 
1~4082400 

1'9943172 

Symbolical 

el e, e~ e4 

+ 2.1842 + -0360 + '1254 + -4063 

+2'7743 + '2954 - '~275 

k + 1'2261 - -1753 

+ 1'0753 

'z 
' E: 

1 
25 

+ '102 

+ 1.141 

- -256 

- '987 



6-b 
PRINCIPAL !l!RI&NCfUUTION-REDUCTION OF FIQTJR,ES. 

Figure No. 14. 

Observed Angles 

Reciprocal Value Weight Equations to be satisfied Factor 
t I  

'5 $- % - *8 - - x5 - el = - I A, 

X~ + X4 - X? - '8 = es = + 3-21, % 
x1 + x2 + xs 

+X5 + x8 + % + x8 

2'01 xl - '62 +.69xs -I-ZOX,+ 
39 51 18-34 '10 ] = e 4 = -  2.04, La 

+'91X5 -I'33Xa +'74X7 - I a I I X 8  

47 44 31-13 'I2 

6 36 51 17.38 '23 

7 53 29 28.52 '16 

8 4' 54 44'53 '20 

Equations between the factors 

Adopted angular e m  in seconds 

X, = - '63 X6 = - '"7 
Xg = - -14 x, = + -56 
x3 = + .80 x7 = - 1-03 

-80 X4 = + '59 X8 = - 
[wx'] = 20'37 

Values of the Factors 

Co-efficients of 
* 
0 

8 * 
S 
R 

P) 

+ 
0 
a 

2 
'E: 

1 z 

- 1'246 

t 4.857 

-0.596 

Symbolical 

el e2 e, e4 

I 

2 

3 

0 

-5 
hD 

S 

0.0955180 

0.686368~ 

1'7752463 

-1.349 / 0.13001 19 

\= + 1.8627 + -941  +'0795 -'4295 -;'271+'63 - '07 + '391 

&= 

&= 

X4= 

+3'21 

-0'72 

4 - 2-04 I 

+ 1.4609 +-0204 -:1481 

5+ + '7571 + .oo76 

+'6930 

+-70- -02 + '150 

* +rS33-  -061 

+ 1.718 



KARACHI LONGITUDINAL SERIES. 

Figure No. 15. 
- . 

Observed Angles 

NO. Value 2 %  

0 f I1 

= 59 5 37'09 "9 

2 25 28 10-63 '06 

3 47 34 7'87 "5 

4 47 48 6.68 -03 

5 31 23 20.26 '05 

6 53 '4 29'36 '03 

7 39 4' 24.90 '11 

8 55 40 46-86 -08 

Equations to be satisfied Factor 
11 

x1 +xa - Xs - x -el=-1.62, A, 

% +x4 - xg = ep = + 1-49, x, 
*1 + X e  + *s +x4+} = e, = - 1-13, hq 

+ "6 +X6 + '7 +xs 

.60x1 -2*10x9 + - 9 1 ~ ~  - *91x4+) 
- - e,=- 0'71, XC + 1 . 6 4 ~ ~  - '75s6 + 1.219 - ,681, ( 

Equations between the factors Values of the Factors 

o Q )  Co-efficient9 of 

Q) 

3 -1.13 

4 -0.71 

Adopted angular errors in seconds 

x1 = - 1'15 x6 = + 0.16 
x,=- ' I 0  x6 =+ '21 

x, = + '44 % = -  '64 
x, = + -18 xg =- '23 

[ W X ~  = 15-72 

# a -0 
El z 

-5.385 

+4'165 

+ '275 

-1.548 

Symbolical 

el ea e, e4 

+3'7518 - -0848 -1.1307 + '6459 

+z'7173 + ,1065 - '1393 

* + "9247 - '6493 

+ 1.4493 

0 

-5 
ho 

3 

0'7311857 

0.61961So 

'7'4393327 

0.1897710 



8,, PRINCIPAL TRIANGULBTION-REDUCTION OF FIGURES. 

Figure No. 16. 

Equations to be satisfied 

O B S E B V E D  A N G L E S  

=1 + X l l  + x, . . . . . . . . . . . . . . 
X l 0  + =7 + X1s ' - . . . . . . . . . * . . 
Xa + Xln + Xis . . . . . . . . . . . . . 
x, + x,, + x4 . . . . . . . . . . . . . . 
x, + x, + x, . . . . . . . . . . . . . . 
x, + x* + X18 + Xs4 . . . . . . . . . . . . 
X a + X 3 s + X Q 0  .. . . . . . . . . . . . . 
s,+x,+xq .. . . . . . . . . . . 
X:@ + XM + Xgg . . . . . . . . . . . . . . 

. . . . .  Xs7 + x 2 e  + Xzl . - . . . . . . . . 
X:# + xm + X19 . . . . . . . . . . . . . . 
Xle + X9 + X17 + Xs . . . . . . . . . . . . 
Xs9 + X% + %5 + XZ8 . . . . . . . . . . . . 
Xal + Xis + Xee + XS . . . . . . . . . . . . 
"17 + '18 - 'S . . . . . . . . . . . . . . 
'31 + '33 - '10 . . . . . . . . . . . . . . + + Xu, + Xsa - Xa - &I - Xs9 - . . . . . . 
XJe + Xn + Xa + Xss + Xs7 + XM + X6 . . . . . . . . 
x, + x ,  + %  +x, + x ,  . . . . . . . . . . 

1- e $  No. Value PI'@ 

%B 
CG 

0 I 11 

*I 58 42 44-30 -26 
2 63 37 14'40 '26 
3 74 13 5-41 -26 
4 55.37 4-03 '26 
5 42 9 42-46 -26 
6 51 18 21-56. -26 
7 IOI  52 18-67 -26 
8 86 54 29-17 -26 
9 77 45 7.80 '26 

10 40 18 I 1-68 26  
1 1  69 58 56-36 '26 

Factor 
fI 

. . . . = el = + 0.87, X, 

. . .. = e, = + 0.82, Xg 

. . .. = % = - 2 - 1 6 ,  hg 

. . .. =e4=-1.48, h, 

. . . . = e6 = + 1-08, & 

. . .. =e,=+1'49,  & 
* .  . . = .r - - 5'79, Xr 
. . - . . - e, = - 0.57, h, 
. . .. =%=-1-04 ,  &, 
. . . . = elo = - 8-02, A,, 
. . . . = ell = - 3-15, XI1 
. . .. =q,=-3-30, hz 
. . . . = eIs = + 2-32, XI, 
. . . . = e,, = + 2.85, %4 

. . . . = e16 = + 2-00, h5 

. . . . = e,, = + 1-23, ha 

. . .. = e l , = -  2-16, %I 
. . = e,8 = - 0'20, 

.. . . = qg =- 0.34, 4 9  

' Thp .an~.lm numbered 1 to 15 spperhiu to the  Kerkhi Longitudinal Series, tkose numbered 16 to 42 are taken from the 
Gurhigarh Mor~dJoual Scnce. 

H 
(d r( 3- 

NO. value 8 %  PI'B 
-G 

c4 2 

No~..--The Weights here employed sm not the Preliminary Weights, M in the rednction of all other fi&rer, but Final or A h -  
lute W e i g h  raultiug from the uuly*ir which b dewibod at p q a  a68 of VoL 11, md of which the detsilr are given at page rii of 
Val. 1V. 

0 I I t  

12 49 28 17-76 -26 
13 37 49 32'09 '26 
14 46 37 48.52 -26 
15 43 37 12-84 -26 
16 42 34 43.81 1-82 
17 30 13 38-55 1-82 
18 43 59 28.86 1.82 
19 57 13 29.76 1-82 
20 80 36 49.02 1.82 
21 55 25 24'63 1-82 
22 58 50 37-73 1-82 

0 I 11 

23 79 54 36'32 1.81 
24 11 37 25-05 '40 
25 61 52 50.81 -40 
26 54 47 15-71 1-82 
27 45 26 3920 1.82 
28 49 43 38-04 -40 
29 86 56 44.86 1.82 
30 48 23 43-81 1.82 
31 30 34 4-23 -40 
32 9 44 8.69 -40 

0 I I f  

33 43 27 5.61 1.82 
34 64 57 57-48 1-82 
35 43 34 20.59 1-82 
36 42 9 39-01 1.82 
37 65 43 50.67 1.82 
38 45 18 7-88 1-82 
39 56 46 9.59 -40 
40 47 36 40'22 1-82 
41 88 g 5-68 1-82 
42 28 51 53.88 1-82 



KARACHI LONGITUDINAL SERIES. 

Figure No. 16-(Continued.) 

9) 

r u C y  
0 

i 

I 

z 
3 
4 
5 
6 
7 
8 
9 

I0 

11 

I 2  

13 
14 
15 
16 
17 
18 
'9 
zo 
21 

22 

23 
24 

a 

0 .  
a 
2 
$ 

+01k7 

+om82 
-2.16 
-1.48 
+1.08 
+1'49 
-5'79 
-0'57 
-1-04 
-8.02 
-3'15 
-3'30 
+2'32 
+2*85 
+2'00 
i-1-23 
-2.16 
-0'20 

-0'34 
+3-012 
-2.038 
-5.068 
-0'423 
i-2.717 

Equations between the factors 

C O - E F F I C I E N T S  O F  

x, x, x, h* h6 x, x, x, x, 4 0  $1 hs 4 3  

+.78 
+.78 + '78 + '78 

+*78 + .26 
+ 5-72 

+ 5-46 
+ 5-46 

+ 5'46 
+ 5-46 

+ 5'46 
+5'72 + 1.60 



PRINCIPAL TB.JANQULATION-REDUCTION OF FIGURES. 

Figure No. 16- (Continued.) 

Adopted angular errors in seconds 

Values of the Factors 

k 

A, 
?%? = 
A~ = 
h4 := 
hb = 
b = 
A7 - 
A@ 
hg = 
AIO= 
A l l z  

A I Z ~  
A13 = 
A14 

Alb = 
&la= 
a,;= 
XIS= 
A19= 

X?o= 
A21 = 
A,= 
a, = 
A, = 

S Y X B O L I O A L  

"1 %- eS "4 '35 e6 "7 es eo 810 ell el; 0, 

+1*4407 + 'a764 + '1198 + '1277 + '1313 -'0050 -'or43 -'0124 -'0149 +.or66 +.0166 + '018~  + we778 
1.1116 '1619 -20.37 '31.31 '0183 '0140 '0640 +'0026 '0595 -1110 -'os4z 2.664 

1.4356 -1462 '1226 +-or73 +-0065 +'0068 .oo64 -.o216 -.oa.qa +*w7p - -0274 
1.4377 ' 1 ~ 0 7  -0177 '0067 '0041 .00i6 .orr),3 .0176 '0040 +'o967 

1'6777 -'1382 'w.36 -.02.36 '0127 +'or;z +'018.3 -3744 '3311 
+.z607 '0275 +'ozg7 .oz67 m048 -0050 +.0579 -*0377 

'2066 '0199 '0246 '0026 -00a4 -.0121 + '0019 
-2196 '0144 '00.~5 '0051 +.o181 - '1298 

* . ~ I I I  .oo2a 'wrg --ozaj + '0456 
'22& '0444 + ' - I 9  '1139 

'2364 '0043 -2460 
'4 ;p  - -1898 

+ 5.9137 

+ 

A 

3 
4 

"d 
'E 
g 
A 

-- 
+ 0.9664 
-0tZorz 

~ . a r 6 o  
1.7772 

+ 1.9404 
-0.4815 

1.2488 
0'3466 
0.3610 
2'0868 
1'3681 
0.3128 
3.9191 

+5'1992 
1'1x45 
8.8009 

-1'1412 
+ 1.7307 
-1'0965 
+ 2'8296 
-0.1472 

1.4492 
+ 6'7B41 
-1.gao7 

Logvith- 
ImC 

y.9851688 

r.9037654 
0.3455748 
0.2497262 
~2878879 
1'6834953 
50964947 
1'5397733 
1.5574771 
0.3194818 
~ 1 3 6 1 ~ 8 1  
1'4952695 
0.5931850 
0-7159361 
0-0470973 
0.9445269 
0.0573495 
0.2382237 
0'0400192 
0.451i248 
1.1680517 
~ 1 6 1 1 ~ 5 ~  
0.8314899 
0.0865961 

S Y M B O L I C A L  

Fr 
- 
A, = 

= 

& = 
4 = 

"14 el& "16 "17 erg  ID %I %I eaa e p ~  

' 
e, 
- 

- -1224 --oor I + -0963 + '0919 -.o5w - ~3696 - '65 16 + -0052 -'o547 - '0032 - -0057 
2'6673 +'1258 - 2.7445 2066 '1418 '5401 '2733 -.1367 +'0131 + 3.4910 + '5435 
.oa61 -.oo31 + .1106 -.o832 +'0636 '4611 + .o482 +'ooro -'0241 .or74 I .or41 
-1364 +a-7 - '1053 '0781 '0591 '4509 - .o621 -'0073 '0230 - '1541 + '0208 
-3029 -3.422 '4011 +'0524 -'0510 '3654 + '0123 '0744 +.1976 '4451 '0831 

+ ao265 -.1610 + -0055 -*o69a '0142 '0524 - '0030 +'0062 -'oorz + '0120 - -0044 
.-a .CUJZI - -0667 .o609 '0078 -0198 '0018 -.0096 +.0178 - '0477 + 'a084 
'1034 '0460 + '1702 '0578 '0095 '0169 + '01 79 + '0453 -'0059 + '1583 - '03.31 

- '0.340 +-orzg - '1455 'c620 'oola '0207 - '0083 -'0279 +.o389 - -1161 + .0221 

-0891 - ' O O ~ I  '0934 +'l135 '1217 + '0618 '0149 +'oo26 -'oo3f '0954 'oa21 
a1931 -0061 '3229 '1186 '1270 '0624 '0369 '0073 '0056 '2956 '0627 

+ -14.33 '3097 + '3750 '0269 '0040- '0177+ 'ozro -0829 .4196 + '3176- '0642 
-4.7584 +'3135 - 7.9989 '3021 -2479 '0792 - .8r 10 -.3603 +.1912 - 7.6530 + 1'4030 
+4.8270 -.2431 + 6.098a -'2410 +'I934 + .2217 + '7211 +'a824 -'1315 + 6'3995 -1'1032 

+'5584 - '5375 +vo191 '0072 '0045 - '0249 7.1203 +'a553 - '4751 + '0964 
+ 16'0787 -'oz45 'I  171 - '05 10 + 1.4106 + '6487 -'4531 + 13,2429 - 2.4605 

+'5183 -'.z.qjo + .2429 - .0327 .0086 '0764 - '0946 + '0313 
+'3612 - '1850 + '0290 --0046 +'0084 + '1441 - -0376 

+ 1'35.$0 - '0012 +'0078 '0509 '1709 '0031 
I + '721 1 '0539 -'0074 1'1205 '2279 

'1503 '0921 '5637 '1137 
+'7153 - '3664 + 'ate( 

+ 12'3636 - 2 . 1 ~ 2  

+ '4339 

4 = 

A, = 
k 
s 
ff 
% 
3 
3 
P 

A,,- 
A,,= 
his= 
A,,= 
hlr= 
A,,= 
A16= 

A ~ 7 =  
Ale= 
A19 = 
%n= 

Ael' 
' 

A= = 
A, = 



KARACHI LONGITUDINAL SERIES. 

Figure No. 17. 

Observed Angles 

d s - 
No. Value e.", al.s . C 

:B 
FG 

0 I 11 

r 49 19 51-90 -12 

2 42 o 11-89 '08 

. 3 43 44 60.10 7 2  

4 53 54 58.76 -09 

5 45 55 19-53 '05 

6 36 24 44'76 '24 

7 48 46 54-12 -18 

8 48 53 3-52 'I0 

Equations to be satisfied Factor 
I1 

XI +% -xit -'6 =el= -0.75, x, 
% +x4 -x7 -% =e,= + 1-58, h 
x1 +x, +xs 

+"+ ] =es=-I.93, 
4 6  + X6 +x7 +=a 

x, 

1-18 x, -1.11 x, +1.04x3 - 
'" 14+ J =e4= + 0.2% 

-1.36 x, + .88 x, - .87x8 
A4 

+ '97 X6 

r 
Equations between the factors 

Adopted angular errors in seconds 

x, =- '42 xi = +'05 
xg = - -40 x, = --12 

X3 = +'23 4 =-'75 
x4 = + -04 xg =--- 36 

[ W X ~  = 10'43 
. 

Values of the Factors 

Co-efficients of 

i s x l b h h  

+'49 --09 + -330 

+'49 --07 -- -012 

+ 4- '98 - '094 

+I-150 

- 
0 

I 

z 

3 

4 
- 

4 
I,.: 
3 

0.3864990 

0'4731949 

0'2792105 
- 
1.9164539 

w w  
% 
S 

11 

-0.75 

+1*58 

-"93 

+oSzg 
. 

3 . .. 
M 

z I 
- 2'435 

+ae973 

- 1'902 

+0.825 

s * 
0 

h, = 

%= 

&= 

x4= 

Symbolical 

e, e3 e4 

+ 2'5555 + '0065 + -1666 - -71 87 

+amo633 + -1512 + -0316 

* + 1-0508 + '0399 

+ 1,0787 



12- PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. b 

Figure No. 18. 

Observed Angles 1 Equations to be satisfied Factoi 

No. Value 

I Equations between the factors 

I I I 

No. o d Value of 

Values of the Factors 

Numerical Logarithmic 

Adopted angular errors in seconds 

= - '1 X, = + -47 x7 = + -18 x10 = + -07 xl3 = - .36 X1l= + '33 
X, = + '68 x, = + -24 x, = -'oI Xl1 = - '04 X l r = + ' 3 3  X 1 7 = - ' 1 3  

x3 = + '63 x6 = - -07 x,, = +'I5 x,, = - -23 x,, = - '21 x18= + -07 



KARACHI LONGITUDINAL SERIES. 

Figure No. 19. 

- 

Observed Angles --I Equations to be satisfied Factor 
11 

XP +Xs +X5 =el= + -31, XI 

&$ No. Value . r( 

sB w 
0 1 ) 1  

P 4 5'73 '07 
z 39 31 59-19 -16 
3 54 1 4'06 '09 
4 49 48 '53'45 '10 

5 86 26 59-61 -03 
6 47 39 9'48 -09 
7 4' I3 54'98 '05 
8 73 I 7 10.79 '08 
9 53 33 54-02 '08 

'0 57 48 50'77 '07 
11 67 12  17-84 '32 
12 60 16 45-88 '11 

13 72 22 16-89 -08 
14 88 32 2.92 '08 
15 51 56 20.39 -04 
16 71 33 51-36 '07 
I7 3 7 5 4  5-32 '05 
'8 54 46 32'35 "5 

XI +Xa +Xu =ez= -I'54> h 
=I + Xn + X ~ a  =e,= +1.68, X, 
xs + '15 +xu =e4=+ -13, X, 
XP + Xlr  + '17 =e6=+ -57, hs 
X4 + XIO + '13 =e6= - 

=q=- 
'25, Xd 

X6 +X6 +&I + %  +%I +XI0 

} 
'35, X7 + '73 4 -1'21% + '32'1 -'57 '12 + '42Xl1-'33'16 =e8= -, .,, 4- '78 xu- ' 7 1 ~ 1 ~ +  1'28x1~ -'03 ' 3 2 ~ ~ - ~ 8 4 ~ ~  h 

Equations between the factors 

No. of 

- 

I 

2 

3 
4 
5 
6 

Values of the Factors 

I I 

+ '40 
+ -650 

rl Co-efficients of 
Value o 

Xl h K3 h4 X5 % x, x, 

+ . g r  +*28 

&I 

0 * 
0 

& 

X, = 
% =  
% = 
X4 = 
& =  
A,, = 
% =  
% =  

-1'54 
+1.68 
+ '13 
+ '57 - -25 

Adopted angular errors in seconds 

X1=-'50 xr= + ' I1  = +'21 XlO=- 'I5 X19=- '21 XI6= +'41 
x,=+.58 x,=--03 x8=--06 x11=+1-06 xl4=+.31 x17=-.o~ 
xJ= -'24 x6= -'59 % = +'a7 XI,= - '45 X l 5 = - ' I I  xl8=+'30 

[wx'] = 23'23 

Symbolical 
- 

el e, e3 e4 e5 ell e7 e8 

+ 4'047 + '297 - -182 + '400 - '097 + '347 - -467 + '932 
+4'159 + '043 + '459 + '347 4- '441 -1.198 + '370 + 2'433 - '031 + '274 - '013 - '349 - '479 

+4'202 + '234 + '450 -1'095 + -620 
+5'399 + '239 -1'277 - '511 

-x- +4'409 -1'029 f '519 
+ 3.507 - '201 

+ 1.993 

0 z 1 

+.03 - 728 + '27 +'og - -041 
+ '44 +.05 + -111 + '27 + '08 - -076 + -21 * +'08 + -062 

+'25 +.07 - -058 

.S 
h 

B z 

- '364 
-6.037 
+4'720 
- .304 
+3'900 
-1.628 
- '523 
- 3.344 

5 . d 
2 
bn 

S 

; - 5 6 ~ ~ c ~ 4  
0.7808212 
0'6739420 
1'4828736 
0.5910646 
0.21 16544 
;a7185017 
0-5242663 



PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

Figure No. 20. 

Observed Angle9 Equations to be aatisfled Fector 
4 I  ... ... x, + q  + q  ... .., ... ... ,., ... =% = + 0.47, AI ... ... ... ... ... ... = - 0'30, As ... ... ... ... ... ... ... ... ... ,.. =e, = + 0.67, AS ... ... ... ... ... ... ... x7 + xll + x17 ... =e4 =-084  h, ... ... ... ... ... xl0 + x, + r, ... ... ... -+0'40, h, 

a I# ... ... ... ... ... ... ... 
I 54 2y9' .& I19 + L" + x%4 ". =e, = + 0-26, h, ... ... ... ... ... ... ... 

35 22 41.01 .& % + +14 + x16 =e7 = - 0'30, A, 
... ... ... ... ... ... ... 38 5 34'13 '07 x15 + X" + %a *.* =e, = - 0.40, b 

... ... ... ... ... 6451So.45 '06 4 t x 6  
"7 "8 + x 9  ... '@q = + 0.43, h ... ... ... ... ... ... 31 47-21 -17 x16+ + '18 + '1'3 + %U 

=elo = + 0.10, AIO 

6 61 39 10'18 '11 
.16x1 -r.qrx, +.60xll - 1.31x~~ +'62x16 - '22xI7 + ~ ' q q x , ~  --f3xlr + 1.28% - '47- =ell = + 0'38, All 

43 24 41.22 
1 . 0 6 ~ ~  - '401~ +.71x10 - %oxl1 +'61% - I'OZX, + ' 6 5 ~ ~  -'65x, + '73x14 - I'031u = e ~  = + O-33, A n  

8 67 57 35'77 "3 
9 80 26 46'05 '26 

10 54 36 17.42 '04 Equations between the fadom 
11 58 55 48'21 '10 

la 37 26 24.60 '05 
13 34 41 27'06 '11 

:: ;;::: 1:: 
16 58 I 8'31 'lo 
'7 77 39 33-06 '05 
18 80 54 24'61 '11 

19 64 34 42'80 '16 
20 78 50 11-3a '05 
21 58 34 53'35 '08 
22 44 29 21.51 "5 
23 57 0 18'59 ' I 0  
24 56 50 27'52 '12 

~ o . o f e  

I 
2 

3 
4 
5 
6 
7 
8 
9 

10 
11 
12 

valueofe 

+'I4, 
-'30 
+ '67 
-'84 
+ '40 

'26 
' '30 

ch-e5CieIlb of 
. 

AI h? 3 & h, Afi A7 h hg Are %I An 

+-3a +-If  -'o232 
+ -24 - I  I '0.527 

+ -43 -26 + '1.301 
+ '23 '08 +.o; -oqp  + -0248 

+ '30 '1 I --1246 
+ .36 '16 -0292 

+ *28 '13 '10 '0255 '0155 

Values of the Fadom 

s + '29 '05 '0792 
'75 + -0328 

'10 '47 '0510 
'7063 --06-36 

+ -6209 

A, =. 

Az a 

hS = 
h, - 
h, = 
lhd = 
% - 
hS =r 

% -  
AIO - 
All a 

Alz- 

Adopted angular errors in seconds 

x, =- 'I3 xs =+ '35 x, = + -46 . XIS =+ '19 xl, = - '20 ~9, = + .06 
$ =- '00 xa =- 'O5 xlO = + -06 XI4 = - '08 Xl8 =+ '23 X Q ~  =+ '11 
x, =+ .IZ x, =- '19 X11 = - '45 x16 =- -28 x19 =+ -18 % =- 
x, =+ -02 % =- ' I  4 x12 = - '12 xl6 = - '08 xeo = - '03 xpg = + '0% '09 

[WX8] = 7-92 

Symbolical 

% el % % 04 '36 06 4 % 09 q 0  011 

+3.g4& + .6996 + '9386 + -6030 + -1847 + '1678 + '8504 + -0969 - 1'5387 - '3529 - '0267 + '1330 
4.8063 ':o67 '4539 '1817 '1583 'fosl -0969 1.2845 '3a93+ '2314 '1469 

3.6458 '8509 -1553 '1572 1.0468 '0786 1.8556 -3406 - '6543 -0728 
5'0583 'jdlo '3992 -9146 '1 403 1.1935 '9094 '4268 - '0606 

4.3147 '7633 '7425 '5400 '3279 1'5334 + '1429 + 1'0086 
3.5356 '7375 '3897 '3034 1'6323 '0869 '3965 

4.9354 '3790 1'6283 1.5899 - '2055 '3841 
3.7507 -1718 -7626 + '0831 -6265 

+ 2'9331 + '6425 '271 2 - '2226 
3'5758 - '1585 '5351 

+ 1.6193 + '2042 

1.9559 

- 
.S 

'E 
B 

+o.gzq7 
-1.6047 
+o.6577 
-4'4210 
+ 1.4555 

0.5186 - 1'8314 
1.~571 

+ 1.1237 
0'6101 
0-7300 
0-8327 

F9660009 
0'2054047 
i . 8 1 7 ~ ~ ~ 8  
0'6455 166 
0'1630122 
i-7148576 
0'2627856 
o.ogg.3629 
0-0506543 
i'7853726 
;.8633229 
iya04~38 



KARACHI LONGITUDINAL SERIES. 

Figure No. 21. . 

Obwrved d q k  Equetiona to be satisfied Fador 
i8 

X, +Xa + 4  ... ... ... ... ... .. . .., ... ... =el = - 0.04, 
x1 + =a + xll  ... ... .. • me. ... .. . ..a .A& s,. '% = +  0.34 

Ha Value ... .. . ... . . . ... ... ... ... 0 . .  -e3 =- r.oa, As 
x + x + x ... .. . . . . ... .. . .. . ... ... ... =e4 = +  1-06, A, 

0 I It 

1 42 10 53-96 'I0 
2 30 28 642 '12 

3 67 23 32.97 'I4 
4 46 30 49'07 '43 
5 82 8 22.61 '06 
6 48 47 4457 "7 
7 31 16 11.80 .06 
8 61 43 55'42 ' 1 0  

9 73 41 3-25 '10 
10 61 21  42.28 '12 

11 65 15 11.05 '07 
1% 89 I 23-70 '14 
13 pa 7 28.39 ' I 2  

14 59 0 32'10 '17 
15 54 52 3816 '07 
16 52 41 23.77 '16 
17 481543.93 'I1 

18 8a 28 39.04 '09 
19 47 '7 2559 '08 
ao 70 o 21-16 '05 
21 7017  7'13 'O5 
22 52 58 16'34 '15 
23 55 41 43'97 'I7 
24 63 44 55'97. '* 
25 61 22 27.08 .I.? 

26 6 1 4 8  6.71 '08 
17 59 7 22'30 '10 

a8 57 1 30.35 "4 
29 63 30 11'33 '15 
30 67 54 "'30 '13 

... . . . . . . ... . . . ... . . . . . . . . . . =e, =- o. 
x1e + %I + X P ~  ... . . . .. . ... ... ... ... ... . . . 48, h, 

=e6 = +  0.14 h6 
xn + Iss + xm ... .. . . . . . . . ... ... ... ..a . . . =* = 1-21. 

+ * + xso ... ... . . . . . . ... ... ... ..a ... =e, = - 0.89, h, 
4 + x14 + XI9 ma.  * a m  .a. . . . . . . ... ... ... me.  =t?q = + 0.21, $ 
xu + xru + . . . . . . ... ... ... ... ... ... ... -018 = 0'27, Al0 
I, + 4 + x7 + x8 t % + xlo .. . . . .. . .. . ... ... ... =el1 = - 0'07, 
XI, + xn, + x*, + x, + x, + x s  ... . . . ... ... ... ... ... =q¶=++ 0'16, hl, 

I.IOX, - 1 . 7 0 ~ ~  +.46xll -.oaxlt +.89xn -'~.zxls +.9axl, -36% +'32XI3 -.60x14 +.42xs -.954 '% = 0'05, A, 
'54% - '2% + '761,~ -'89x17 + '60% -'65& + -53% -'41x, + -55q, + '60x1, -.70xs =el( = - o. 33% 

Equations betwoen the factors 

Vduee of the Factom 

Co-e5ciente of 

A1 b As Ad A, &I a, h >IO ill 4, 313 A14 

+'3z +-06 - '1452 + '31 'of + '107a + -67 -12 - '3701 
+ ' ~ t  .06 + .or05 

+ "26 '10 +'05 '0799 -'oq39 

+ .55 + .40 .05 + '0306 

+ .38 
-17 '0348 
'15 '0067 

+'35 + m26 '10 '08 - '0284 -0730 
'06 '022.5 

+.a1 '0250 
+'56 + '0556 

+ 1.1318 -'1483 
+'5329 

w 
.w 

0 
0 

8pbolical 

Crc "6 e6 e7 0, e, el0 011 '312 "1s 014 .- 

I 
2 

4 
5 
6 

8 

,, 
12 

13 
'4 

H 

--- 

I ,  - .o4 
+ ' 3 4  
-l.oz 

+ 1.06 - .48 
+ -14 

1'2 I - .a9 
.t .aI 

'2 7 - -07 
+ '16 

'05 - '33 

i'719eq7: 
0 '16381~~ 
0'304473: 
0.6944701 
0'231989: 
1.734151! 
~505931( 
(j.354615! 
1'95007i! 
0'0761341 
i-igog757 
~'1423895 
1.9748754 
0'146007~ 

XI =. 

& =  
A 3 =  
i, = 
As = 

4- 
4-  
h -  
Al= 
Ala = 
"11 = 
A11 = 

Adopted angular erron in seconds 

x,= + 0.02 x, = + 0.09 x,, = + 0.30 x,,= -0.07 %,= + 0.02 x,= + 0.32 
x2= + '15 ~7 = '29 xZz= + '23 xI7=- -14 %=- -36 x,= - '31 
xg=- '15 x8 = - '26 xis=- -29 x18= + '47 xzs= + '52 xsa= + '19 
xr = - '47 x,, = + .II x,,= + -11 x,,= - .or x,= + a07 %= + -37 
x6= - '04 xlo= - -26 x,,= + '14 xZ0= - -08 $s= + '06 xso= - '22 

[wx2] = 25'53 

+55247 - '0871 + -4578 + *1014 + '0862 + -0026 + '038s + -0471 + -2rao + .or38 - '5896 - '1272 + '6.374 + 'r79.z - '5241 
+31945 - -1333 -1886 '3188 .0100 '0'4 m 8 1  4 . O I I Z  '5189 -0171 - '419.3 - '0858 I+ 1.4582 

+ 2'ozol '0882 -0515 '001.4 '0408 '0513 -2169 '01.38 '5843 '1392 + '7669 + '2115 
4,7491 '3 150 '0094 '0295 '0279 '2149 '0158 '72 1.3 '0704 - '0747 '0061 

4'4904 '057 I '2175 '2195 '3569 -1o7j 1'0684 '5651 '2529 '2760 
2.9317 -1865 -1608 -1417 .lo96 .o32o ,3979 '0077 - '2023 

3.0138 '4618 '3517 '2885 '1 19.3 1.1593 + '0352 '2404 
3-0547 '3014 '2542 '1 198 1.0681 '0542 '0910 

3.3586 '2069 '83oa '7465 '1237 *4oq 
4.0112 '059.3 '6350 '0059 '2128 

+ 2'7068 + '3094 - '1802 '1377 
2.6991 'r523 + '1372 

+ 1'3298 '3380 
2'092r 

-2.0159 
+4'9485 - 1'7060 
+ '5422 

3.2058 - 2.26~6 
+ '8914 

1.1916 - ' ~ 5 5 ~  
'1388 
'9438 

1.3996 



1 6- PRINCIPAL !FEIANGULATION-REDUCTION OF FIGTIJRES. 

Figure No. 22. 

Observed Angles Equations to be satisfied 

Equations between the factors 

No. of I Value of I 

I Valuee of the Factors 

I Adopted angular errors in seconds 

x1 = - '83 x4 = - ' 25  x7 = + -10 xlO = - -15 xlS = - '4.4 '16= - '54 
x ~ = + . o ~  X , = + . Z ~  X , = + - I ~  x l l = + . o 8  x14=-'33 '00 

Xs = + '49 = - 046 x, = - -08 xis = - -66 x,, = + -88 Xl8= - '17 

[wxq = 14'60 



KARACHI LONGITUDINAL SERIES. 

Figure No. 23. 

Observed Angles 

d 

2- 
@ No. Value a- 

%$ 
& 

0 I It 

I 56 22 50.51 -08 
z 42 55 34-49 '10 

3 60 25 36'31 '19 
4 64 23 2j.86 '31 

Equations to bc satisfied Factor 
11 

X, +Xs + Xs =el= + 2-06, Xl 
X~ +Xa + x l ~  = e , = -  -68, X, 
% + xn + Xie =es=+ -13, X. 
x~ + Xis + '18 =e,= + .66, X, 
XO + Xlr  + X17 =e6=-1-20, x6 
x4 + =lo + XIS 

- -e6= - 
- '47, X6 

x6 + x 6  +K/ +xg + x g  +xIO -?=- ' ~ O J  % 
+ '57 4 -1.08 2, + '66% -'26x,,+ '53 x11 -'56x16) =ee= - -86, 

X, + ' ~ ~ x x , K  - '79 +'57X17 -'32 x14+'70xu -'48xc 

Equations betwcen the factors 

' 

5 76 38 51-91 '10 

Co-efficient5 of 

x , x , x , h 4 x ,  x, x, 
- 

+.39 +.lo -'ooo 
+ '39 +'14 +.009 . 

+ '37 +.18 +'046 
+ '41 +'15 -'008 

+ '34 t . 1 6  +'031 
.Y +a61 +.18 -'065 + -91 + '580 

6 48 13 2.12 '14 
7 56 55 30'31 '18 
8 69 58 24-22 '15 
9 47 30 6-15 -16 e 

ro 60 eq 4-73 '18 
11 62 9 12-19 -14 

~ o ~ a A t h m i c  

0.7379079 
- 0.1610684 
1.949759 
0.2669369 
0'4855795 
1'8494194 
1.8609366 
0'1522883 

Values of the Factors 
w 

12 75 24 7-29 '17 
13 54 52 29-49 '12 

14 72 10 23'44 '08 
15 s8 24 22-93 'I4 
16 60 55 18-22 '05 
17 60 19 29-77 '10 

18 51 37 14-23 '12 

Adopted angular enom in eeconda 

x1 = - '19 x4 = - -01 ~7 = +-03 xI0 = - 026 xls = - '20 x16= + '08 
% = + *69 x6 = + -47 ~g = + .I 7 xll = + '0% x14 = - -21 xl,= - '39 
x, = + '90 x6 = - '31 xo=-'60 x,=-'18 x , , = + ' I ~  x,,=+.36' 

[wx4] = 19-18 

N u e c a l  

+5'469 
-1'449 
+ '881 
+1%9 
-3'059 
- '707 - '726 
- 1'420 

Symbolical 

- 
e4 e6 e6 e7 e8 

+ ,166 + .21{ + -13% - -454 - -015 
h= 
hs= 
x,= 
%= 
%= 
%= 
%= 

I 

3 
4 
5 
6 
7 

+2'795 + '3x8 + '232 + '306 + '182 - '638 - -061 
+3'156 + '313 + '432 + '230 - -869 - -248 

+zm676 + -304 + 'I93 - -648 + 0015 
+3'354 + 228 - '841 - ~ 1 8 8  

+1.810 - '517 + '173 
)C +1-774 + -057 

+ 1.774 

+ ;I06 
- -68 
+ -13 
+ .66 
-1'20 

- -47 - '50 

1 - 



18-, PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

Figure No. 24. 
-- - 

Observed Angles 

- 
No. Value a - ~  

.r( 

SB 
CG 

0 I I1 

I 37 31 I -16 
2 59 46 44.28 -15 
3 60 40 55'95 '09 
4 64 59 59'74 '10 

5 59 32 20.10 -18 
6 70 6 ~0.48 '11 

7 66 26 46.94 '13 
8 65 9 3'48 '07 
9 45 5 21-78 ;: 

10 53 40 7-12 
11 62 24 41-53 '18 
12 72 22 30.56 '12 
13 61 19 53-68 -15 
I4 56 25 5'12 '20 

15 65 23 52-28 '08 
16 51 8 30'92 'I4 
17 78 29 34-61 'I4 
18 :49-27 4'15 'I4 

Equations to be satisfied Factor 

- x9 +xs +XS -el= - 3 6 ,  X I  
XI + X a  + =e,=+ -60, X, 
x7 + %I +%a =e,=-~.og, X, 
'8 + xis + Xi8 =e4= - '69, A 4  

x g  + xlr + '1.1 =e6=+ -85, . xg 
X4 + X l o  + xu =e,= - - '31, h3 
x, f x, +X7 +xs +xg +X10 -q=- -10, 

+'s6% -'58x9 + I.3OXi -'32x,2 +'52xn --81xl8 + '46 x15 -.86 x18 + '20x17 -.66x14 + '55xlS -'47x4 '95, A, 

Equations between the factors 

I 
2 

3 
4 
5 
6 
7 
8 

Values of the Factors 

'9 Co-efficient8 of 

x , X , % k , X 5 % x ,  x, 

I4 

0.2518815 
0.3453737 
0-415307j 
0.4913617 
0.0770043 
1 .93~~808  
1'8122447 
0'2551271 -- 

- .56 
+ '60 
-1.05 
-.69 
+ -85 - '31 - 'I0 

'- -95 

Adopted angular errors in seconds 

xl= -so5 x4= +'ox x,= --26 xl0= -so3 xis= -029 x16= -a14 
x2=--10 X - = - - Q  %=---17 xll=--6.5 xI4=+-50 x ~ ~ = + . J J  
xs=--26 xg=+'3z xg=+'24 x12=+'33 x15=--31 xle=-'zr 

[wx9] = 10.28 

7 
.d 
k 

i 
iz; 

-1.786 
+2'215 
-2.602 
-3'100 
+ 1'194 
- -857 
+ -649 
- 1'973 

e 
-4a 

S 
Fr 

= 
ha  
% = 
x4 = 
% = 
% =  
% =  
% =  

+'42 +a18 -'037 
+ '39 +-11 +.170 

+ '45 +'13 -'019 + '29 +-07 --083 
+ '47 +'13 -'104 * +'37 +-12 +-036 

+ -74 + '782 

Symbolical 

el e2 e3 e4 '35 ea e8 

b 

+2-762 + -177 + '254 + '249 + '270 + '764 - ,858 + ,148 
+3.006 + -131 - -056 + -006 + '242 - '519 - '659 

+z-392 + '160 + -176 + -180 - -578 + -073 
+3.693 + '234 + '115 - -489 + -445 

+2'359 + '148 - '559 + '346 
3t +zSg25 - -643 - '139 

+ 1-994 - '030 + 1'530 



JCARACHI LONaITUDINAL SERIES, 

figure No. 25. 

. 

Observed Angles 

d 

gs 
No. Value 

-g is 
FG 

o I rr 

I 44 55 18.87 -04 

z 60 21 13-10 -30 

3 23 49 29-11 '13 

4 50 54 0.46 '1% 

5 81 30 16-70 006 

6 23 46 13-75 "4 

7 36 33 9'QI '16 

8 38 10 20.88 -07 

Equations to be satisfied Factor 

X1 +x2 - X6 -4 - e p + 1 ! i g 3  Aq 

X, + 4  -% -x8 = e s = + o " z ,  X, 

x1 +4 +% 
+x4+}= , = + Q ~ Z ,  

. X6 +x6 +"i +% 

I-OOX, - -57% +z*z6xs -- .81x4+ 
= e, F - 3'52, x4 

-15 xs - 2 . 2 7 ~ ~  + 1.35~1 - 1 . 2 7 ~ ~  

Equations between the factore Values of the Factom 

- - ,  

P) 

+ Co-e5cients of Symbolical 

Fr ' B 
'31 e, M 

. 

I 

2 

s 

-- 

+;Gg 
+osrz 

3-0-97 

+2.007 

+'54 + -14 + '178 

+ -48 + '0% + '070 

* + 1'02 - '116 

Clh - .  

Adopted anguk enore i~ uwndB 

XI 14 + '03 X, 7 - '23 
a + 1-18 %--I- .15 

xs T1 - '59 % 3- '61 
x, ;a 4- '12 x, + 'I2 

[ W X ~  = 11-40 

k4 = 

zp + 2.0973 -- .0562 ---0802 +0-571 1'7566361 

I 
a = 

+ ,5236 -2.082 0'3184807 

x- + 1~0320 + ,0880 -0'420 
- 
2.6132493 



20-b 
PRINCIPAL TRIANBULATION - REDUCTION OF FIGURES. 

Figure No. 26. 

Observed Angles 

3-  
NO. Value E ~ G  m@ . r( 

sB 
p; 

0 I It 

I 58 19 16.64 '13 

2 43 45 44-99 'I I 

3 42 15 52'10 '09 

4 35 39 7'81 *I8 

5 27 48 13-01 '15 

6 74 16 47-62 .oq 

7 47 27 37'00 -06 

8 30 27 21.77 008 

Equations to be satisfied Factor 
11 

=I + =2 - '6 - X6 = el = + 0.92, X1 

XS + X4 - 4 - x8 = e, = + 0~80, X, 

XI + X, + Xs :;+I I.=-..., 
'6 + %I + x? 

*62xl -1.04x, +I.IOX, -1'39x4+ j = e i = -  0.24, X4 

I g p X ,  -.28% + '92% -1'70% 

. Equations between the factors 

Adoptsd angular errors in seconds 

Xl = + '24 X, = - '42 
~9 = + -09 s6 = - '17 
Xa = + "17 X, = - 018 
x4 = + -09 x,=- '36 

[wx9] = 4'89 

Values of the Factors 

1 

2 

3 

- d 8 
k mT x, x, 

+1!92 [ + -43 +'05 - '301 

' '3 a C 

El z 

Symbolical 

. e, e, '5 e4 

+.80 

-'54 

4 ( -.14 

53 -1 
-5 
hn 

3 .  

+.41 +*13 - '070 

* , + - 8 4 +  *oog 

+ 1'453 

0'4217539- 

0.3823773 

0'0718820 

\+1+2'7733 + *I642 - *I966 +*5951 1 4- 2.647 

$2'412 

- 1'180 

&= 

&= 
+op518 (i07r43z98 

+2*5980 - '4135 +*1625 

* + 1.2668 -.o691 

X4= +'8224 



KARACHI LONGITUDINAL SERIES. 

Figure No. 27. 

Observed Angles 

d 

3 -  
NO. value @ 

jp 
0 t I1 

I 42 46 20.35 '08 

2 65 28 2'23 'I0 

3 40 31 35'02 '07 

4 31 '4 3-58 'I3 

5 59 2 45'24 'I4 

6 49 '1 37'04 '09 

7 34 40 34-83 '11 

8 37 5 3-88 '11 

Equations to be satisfied Factor 
I1 

x1 +% - '6 - ' 6  =el = + 0'45, 4 
xs +x4 -=7 -'e =%= +0'1 I, hp 

Xl +XP +xs 
+x4+ j =e3= + -10, 

X6 +% +=7 +4 
x, ' 

1-08 X, -.46x, + I ' I ~ x ,  -1'65~,+ 1 =e,= -4'13, 
-60 x, -.86 x, + 1-45 5 -1.32 x4 

8 

Equations between the factors 

Adopted angular errors in seconds 

x1 = -*28 x, = --56 
X, = +'34 x6 = +*18 
xs =-'41 9 = -'52 
x, = +-67 x, = +.68 

[wrq = 16-79 

Values of the Factors 

Co-efficient8 of 

x l %  &3 h k  

+'41 -'05 + '033 

+'42 -'02- '148 

* f w 8 3 -  -071 

+I'I04 

y.r 

- 
I 

z 

3 

4 

W Q  
u-l 
0 

0 9 )  

g f !  

+ 'i45 

+ '11 

+ '10 

-4'13 

- 

B 

z 
0'1445742 

0'0553783 
- 
1.zoqiz00 

0'5962671 

3 

XI= 

$= 

Symbolical 

4 e, es e4 

+ 2'4617 - '0166 + '1423 -'0662 

+ 2'5057 + -0891 f '3419 

a 
' E: 

ii 
R 

+ 1.395 
- I -136 

I %= 3t + 1.2228 + '0864 

x4= +'9597 

-0.160 

-3'947 



22a 
PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

Figure No. 28. 

Observed Augles 

& s + 

No. 2% Value .d 
S B  

FG 

0 I If 

I -46 10 40-44 '05 

z 51 16 5.81 'c7 

3 47 27 50'46 '06 

4 35 5' 34'46 .I% 

5 26 33 49'34 '09 

6 70 52 57-07 '21 

7 55 8 24.99 .I1 

8 27 24 48-76 -13 

Equations to be satisfied Factor 
If 

XI +X, -XL -Xa =el= -39, % 

Xs +Xz -4 -4 =e,= +.89, 
. 

x, 
x1 +xn +xs 

+%+ 1 =4=-.38, 
+x, 

x, 
Xs +xe +x7 

.96x1 -.80xZ +.92xS -I '~zx,+ 1 =e4= +*57, 
2'00 Xg -'35 X6 + '70 X7 - 1-93 Xe 

x4 

b 

* 

Equations between the factors Values of the Frtctars 

4 
-5.2 

S 

i - i~ r3283~  

0-307a8ao 

1'6394865 

I'3201463 

Q4 Co-efficient8 of Symbolical 
0 

el '3 e, e4 

If 

I - . ~ 9  +'42 + 2.7607 +oSoqgo + -6725 + -3365 

+ 2'4157 + -1650 - -0801 

x- +1'4053 + -2571 

4 +'57 + '8347 

Adopted angular errars in seconds 

x, = - -05 xg = + -08 
Xp = - ' I0 x, = + -06 
Xg = + ' I0 X, =-'25 
xg =+.16 x, =-~38 

rn"3 2-34 

2 
'5 
El 
Pi 

- *819 

+ 2.0~9 

- '436 

+ -209 



KARACHI LONGITUDINAL SERIES. 

Figure No. 29. 

Observed Angles 

3 2  
k ba No. Value 
% $  
FG 

o I I I  

1 72 34 7-46 '08 
2 73 45 41-80 '12 

3 45 4 39-66 "5 
4 46 47 48-77 '16 

Equations to be satisfied Factor 
11 

Xa +Xs + '5 =el= - '43, % 
X1 +XS + XIS =e,= -. 659 x, 
% + X11 + Xi6 =c+,= -.oI, 
'8 + X16 + %a 

x, 
=e,=-074, X, 

% + '14 + '17 =e6=+-46, X, 
X4 + X ~ O  + XIS =e6=+'77, X, 
X5 + X 6  +&r +xs + x e  +Xlo 

+I'OOXs -'29 x2 +'31X1 -'71 x12+ '23 xll - Xr 
+ '80 XI, -'20 XI, + '59x17 -'I5 xi4+ 1.00 x13 - '9~l.X~ x, 

Equations' betweon the factors 
5 61 9 38-75 -11 

6 52 46 10.08 -08 
7 68 37 44-21 -13 
8 49 57 41.88 '25 

e 

- '43 - '65 
-.OI 

16 34 24 7.19 '08 
17 59 29 14.28 -12 

18 78 43 59'53 '08 +'77 
- -07 
- '95 

Co-efficient8 of 

x , x , x , X 4 S x , 7 L , x ,  

+ .38 + -11 +-115 
+'ZI + -08 - . O l I  + -29 + -13 --099 

+ '37 + 25 +.016 + '43 + -27 +-065 * +'40 + -18 --090 + 1-02 + '642 

Values of the Factors 

Logarithmic 

- 
1'9201233 
5"5191715 
1'8142476 
0.3402458 
0'0178677 
0'1643529 
1'5622929 
0.1254813 

Adopted-angular errors in seconds 

x, =- -30 X, = + '43 x, = - " 4  xlo = + '33 x13 = + '01 x16= + '10 

xp = - -05 x5 = - '05 x, = - '46 xl, = - -07 x,, = + -05 xI7= + -03 
x3 = - -33 x,, = - -23 x, = + -38 x,, = - .I z xlS = - -13 x18= - -15 

I [wxe] = 6.98 

Numerical 

-- 
- '83% 
-3'305 - '652 
-2'189 
+1'042 
+ 1'460 
j- '365 
-1'335 

Symbolical - 
e8 e4 e6 e6 e7 

+ '078 '427 + '459 + 'I44 - '597 - '555 
-t-5*070 + -390 + -532 + -483 + ,380 - -794 + -102 

hs= 
X, = 
&= 
%= 
%= 
b= 

+4*085 + ~606 + -492 + '565 - ,937 + '636 
+3*656 + -893 + '617 -1.406 - -069 

+3'186 + '527 -1.305 - .269 
+ 3'018 - '940 + '422 

3 t  +2.081 - -015 
+ 1'846 



24a 
PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

Figecre No. 30. 

Observed Angles 

4 

3 + 

No. Value 2% PI'B 
*G 
4 

0 I 11 

1 47 1 1'49 '04 
2 68 58 5414 m06 
3 64 27 9-19 ' I2  

4 53 59 29.07 "I 

5 46 34 0.31 "5 
6 68 44 7-88 -19 

Equations to be aatisfied Factor 
11 

XP +Xs +Xs =el = + 2-09, - XI 
XI + x6 + XIS -e,= -2.07, X, 
X7 + X l s  + XIS =q=+zso5, & 
Xs + Xis  + $1 =e4= - 1-95, X4 
xo + '17 +xiw =eS= + -29, A, 
I10  + X i s  + Xis =e6=+ -17, & 
X4 + Xll + '14 = q =  -1.73, A, 
Xs t x ,  +q +X8 +xp +XIO =%=+ '10, + ' 4 8 ~ ~  -'38xs +'93x1 -'48xls + ' 3 2 ~ ~ ~ - . 6 0 ~ ~ ~ +  ' 5 1 ~ ~  

-'3Oxnl + '50Xeo-'32~17 + '57xld-'72X15 + 'I 2x14-'73x4 =ep=  + '19, Xp 

0 

Equations between the factors 

Co-efficients of 

x , x ,  x , x 4  x , x , x , X p  
- 

+ '15 +'035 + 'I9 -'025 
17 72 I 13.66 .IO 3 +zS05 + '65 + -42 -'037 
18 63 7 38-13 -11 
19 59 10 34.71 '12 

20 63 33 10'92 '13 
21 73 18 36'34 '35 

4 
5 
6 
7 
8 
9 

Values of the Factors 

-1.95 
-k '29 
+ '17 
-1.73 + -10 

+ "9 

3 
8 

Pa 

Xl = 
% =  
&3= 

X4 = 
% =  
& = 
A,= 
b =  
h =  

+ -64 + -18 -'04y + '30 + '07 + '033 
* +'37 +'24-'003 

+'qs + -22 -.068 
+ 1-41 

+ '372 

Adopted angular emrs in seconds 

xl=--30 x4=- '37 q= + 1'35 xl0= + '14 xlS= --69 x16= --05 xlg= + .45 
$=+'41 X ~ = + I ' O I  xg=- -52 xll= -'90 x14= -'46 x17= +.15 %= +'04 
x3=+*67 x6=-1'08 xp=+ '10 xla=+.25 xl5=+.08 x1,=-'45 $1 = - '98 

C==I = 45-73 

U 

' B 
bn 

3 
0.8005796 
0-7829740 
0.4488608 
0.5154764 
0'0182843 
f-2764618 
0-6505018 
1.5954962 
0-1922886 

Symbolical z 
' E: 

1 .  
el % % e4 e5 e6 e7 % i Z  

$3'340 + '323 + '400 + '164 + -169 + '4x1 + '296 - -636 +6.318 
+3'219 + '531 + '249 f -146 + -516 + '460 - '791 + '346 

+ 2.178 + -296 + -186 + -626 + '546 - -960 t -343 
+1"/o7 + -067 + '283 + -269 - -432 + '303 

+3'435 + '200 + .118 - '311 - -261 
+3-321 + -518 - -951 + 799 * + 2.826 - '791 + -604 

+1.462 - ,271 

+ 2'945 

-6.067 
+ 2.811 
-3.277 
+1'043 
+ .189 
-4.472 
+ -394 
- 1'557 



KARACHI LOSGITCDIXAL SERIES. 
251, 

Figure No. 31. 

Observed Angles 

Values of the Factors I 

Equations tozbe satisfied Factor 
11 

d Xg +Xs + x, =el=+ '57, IL, 
XI +Xs + "18 =e0=+~ '40 ,  )S 

No. Value . c4.z r( X7 + Xn + '16 =eg=+*o2 ,  % 
+ Xis + %a =e4=$ -82, X., 

x9 + '14 + '17 =e6=- -12, X, 
XJ +=lo + Xle =e,=+ '53, & 

o I II x, +x6 +X7 + %  +xg +x10 = e 7 = + - s o ,  A, 

60 31 22-19 n06 +.56x, --'65r2 +'57"1 -'48s~2 +'5?xlr - . 4 6 ~ ~  
.14 + a68 XI, -'67~18+*70x17 -'6ox1, + .40x1, -.62x, '05, 

57 5 19-05 
x, 

3 60 42 31-91 '33 
4 58 3 12-87 -18 
5 62 I Z  10'33 '15 Equations between the factors 
6 55 15 52-69 '11 

Adopted angular errors in seconds I 

Co-efficients of 

- 
X 1 7 S % ) l g ~ s X d % X B  

+.61 +'I5 +'094 
+ '34 +.XI -.048 + '32 +'15 -.006 + -38 +.II +-035 

+ '47 + -09 --'020 
3t +'39 +*07 -'056 + -68 

+ '637 

7 54 45 47'93 "5 
8 68 14 1-50 '11 

9 65 50 46.38 -09 
10 53 41 21'47 '07 
11 60 7 20'59 '07 
I Z  64 12 47'19 '17 
13 68 15 26-76 '14 
14 59 3 4Sm64 '22 

'5 55 40 54-32 '16 
16 65 6 52-11 '10 

I7 5.5 5 z8'48 'I6 

18 56 5 5-66 -11 

#4 
0 
4 

Is 

No. of 
e 

- 
1 

2 
3 
4 
5 
6 

Symbolical 

0 .  

el es es e4 es e6 e7 e8 

Value of 
e 

+ !i7 
+IS40 + .OZ 
+ - 8 2  
- ' I2 

+ '53 + '30 

d 

$ .- 
&I 
e, 

2 x 

U 

3 
-5 
2 

I I4 



26a 
PRINCIPAL TItIBN(3ULATION-REDUCTION OF FIGURES. 

Figwre No. 32. 
- 

Observed Anglea 

a 
g3 

NO. Value 

0 1 1  

I 5I I5 58.69 .38 
2 61 47 45-27 '28 
3 58 31 30'64 '47 
4 54 10 14'22 '27 
5 59 40 45'53 '07 
6 61 35 22'83 '28 
7 61 8 36'52 '18 
8 53 12 11-96 '10 

9 59 I5 44'04 'I9 
10 65 7 19-03 '25 
11 68 52 3.76 -18 
12 67 8 41.06 '27 
13 60 42 28'20 '18 
14 65 0 35'39 "6 
15 64 38 34'91 -18 
16 49 59 19-67 'I4 
17 55 43 41-54 '11 
18 62 g 14-96 '34 

Equations to be satisfied Factor 
It 

x, + xs +Xs =el= t .66, X, 
xl + x6 + X19 =es= +1'93> & 
LI + Xn + Xla  =%=- '7% Xj 

X, + Xis + Xis =e4= + 1-07, x4 
=il + '54 + X17 

- -e6= + '21, & 
+ Xl0 +xu - 

Xr -e6= + -66, A,, 
-09, % 

+'61xS -'% +'80xl - ' 4 z X ~  +'39xll =q= + I ' I ~ ,  h, + '47X16 -'53X18 + -68x1, -'47Xls + '56x13 - '72X4 

Equations between the factors 

Values of the Factors 

Co-efficienta of 

x , & X j x 4 ~ s x , % h B  

+.82 + -07 + '136 
+ '93 + '28 + -191 

+ '50 + -18 - -048 
+ -62 + -10 - ,095 

+ -46 + ~ 1 9  - .ooo 
3e +'70 '25 - -093 

-k 1-07 
+ 1.091 

No. of 
e 

I 
2 

3 
4 
5 
6 
7 
8 

Value of 
e 

+ li66 
+ 1'93 
- '72 + 1-07 + -21 
+ -66 - '09 
+ 1.19 

0 

-i 
.f! 
-5 bn 

3 
- 
1.8881795 
0.3602146 
1 ~ ~ ~ 7 ~ 3 3 7  
0.3157605 
1'9991305 
0.1835545 
0-1176027 - 

1.9365137 

Adopted angular errors in seconds 

X1 = + 1'14 x4 = + '25 X, = - '39 xlo = + -05 xis = + -36 xia= -'24 
xp = + -09 x6 = - -04 x8 = + '07 xl1 = - -09 xlr = + '10 x17= +-17 
5 = +  -61 x 6 = + * 2 8  % = - * 0 6  x , , = + . ~ I  x, ,=+.45 x,,=+.55 

[WXT = 10'14 

d 

d v . ,4 
& 
0) 

2 
25 

+ ,773 
+2-292 
- -886 
+ 2.069 
+ -998 
+I-526 
-1.311 
+ ,864 

Factor 

% =  
%I= 
h= 
h4 = 
% =  
%= 
h7= 
h B =  

Symbolical 

el % % e4 e~ e6 e7 e8 

+1'$57 + -069 + -026 - 0007 + so48 + ,020 - ,117 - '167 
+I-24% + .128 + -035 + -170 + ~ 2 0  - .412 - '207 

t 2.186 + '093 + '203 4. -188 - '491 + '094 
+ 1'672 + -090 + -099 - -219 + -153 

+2'407 + '201 - -564 - -002 
* +I-620 - -487 + -132 

+1.366 + -005 
+ I . O O ~  



KARACHI LONGITUDINAL SERIES. 
27-1, 

Figure No. 33. 

. 

Observed Angles 

H 

gg No. Value .- a.l.$ 

gb 
E 

o r n  

I 58 46 38.23 -40 
2 62 57 31-06 '19 
3 57 9 56.84 'I4 
4 53 42 22-30 '24 
5 59 52 34'56 '32 
6 69 25 13.77 '20 

7 55 38 3'43 -45 
8 49 9 49-64 -16 
g 71 59 2-06 -21 

ro 53 55 16.67 -36 
I r  71 35 48.82 '13 
12 51 48 7-43 -16 

13 72 22 20'22 '23 
14 66 42 45.0~ 3 
15 62 59 45'45 '21 

16 52 46 8-18 '25 
17 41 18 12-57 ' I2  
18 67 50 26.36 -06 

Equations to be satisfied Factor 
11 

XP + Xs +Xs &e1=+1-80, X, 
X1 +x6 + X l ~  =%=-1-31, & 
=7 + Xn + Xia =es= - '41, & 
xs + X ~ S  + xi8 =e4=+ -57, x4 
X9 + xu + X17 =e,=-1-08, & 
x4 +=lo =ea=-1.36, X, 
Xs +Xa ++ + x ,  +x, +xlo  =q= + '13, + -65 xs --51xn + *61x, -79 xl2+~33x1,-~76xl, 

x, 
+ '51 Xl~-'41X18 + Im14Xl7 -'43 x14+'32x13-'73x4 )=%=+2.57J x, 

Equations between the fadors 

No. of 
e 

- 
I 

3 
4 
5 
6 

Values of the Factors 

i 1 t2:i; + 1-70 
I + '956 

4. Co-e5cienta of 
Value of 

% &  % x 4 X ,  X, X, &I 

+ 1!'8o +-65 

3 
0 

& 

X, = 
% = 
% = 
X, = 
x$= 
X , =  
)LI= 
% =  

-I.3I 
- -41 
+ '57 
-1.08 
- 1.36 

Adopted angular errors in seconds 

x,=-.23 x4=-'82 x,=+'o6 x1,,=-*40 xis=- .14 xl,=-'56 
x,= +-24 x5=+.95 X e = + * 6  xll= +so9 X~,=-I.OO x17= +.18 
%= +.61 x,= -*38 % = -.a6 x,,= -. 70 x16= + '44 Xie= -'03 

[wxq = 18-75 

Symbolical 
- 

el % e~ e4 e6 '3 e7 % 

+ 1'791 + '127 + -287 + -181 + 'I55 + '229 - '512 + '05% 
+1*408 + '114 + -126 + '073 + -094 - -260 - '154 

+I-563 + -168 + ,181 + -282 - '579 + ,248 
+zm499 + -106 + -138 - '371 - 786 + 1.525 + '144 - '315 + '061 

* +I'427 - '462 + '176 
+ 1.040 - -085 

+ 1.139 

0 I -I 

+ '32 - -006 + -76 + '20 + ,118 
+ -83 + '45 - 'I47 

+ '43 + -16 + -082 + '70 + '21 - -022 * +'a3 + -36 - ,101 

." 
k 

z!i 
B 

+2-631 
-2'230 
- ~ 1 9 5  
+ ~688 
-1.559 
-1-453 
+ '331 + z"/oo 

% 
3 

0.4201208 
0'3483049 
~.2900346 
r'8375884 
0.1928461 
0'1622656 - 
1'5198280 
0'4313638 



PRINCIPAL TRIANGULATION-REDUCTION OF FIGCRES. 

figure No. 34. 

Observed Angles 

+ g& 
No. Value a - ~  . r( 

sB 
& 

0 I 11 

I 85 31 o-oz '41 

z 35 3 11-26 .IO 

3 30 34 52-44 '24 

4 28 50 57-32 '11 

5 34 49 49'38 'I3 

6 85 44 23.27 -11 

' 7 28 56 42'59 '08 

8 30 29 5-13 -24 

Equations to be satisfied Factor 
I1 

x1 +xs - xs -xa = e , = -  3 X, 

Xs + X 4  -X7 -x8 = e , = + r - 3 8 ,  h  
x1 +x, +xs + " 4 + ) =  % =- 

1-03, Xj 
Xs +=a +% +Xa 

-08 x, - 1 . 4 3 ~ ~  + 1 . 6 9 ~ ~  - 1.82x4+ 
= e, = + 5-23> X4 

1-44 X6 - ' 0 7 X a  + 1.81% -1'7Ox, I .  

- 
Equations between the factora 

rw 
O 

I 

2 

3 

Values of the Factors 

+ 2*483 I = 

U 

g 
'I 3 

?yo79485 

7.8915375 
- 
1.7803173 

k 
0 + 
P 
PI 

A,, = 

& = 

% = 

a2 
ccr : s 

I I  

-1.31 

+1'38 

-1'03 

I 

Adopted angular errors in seconds 

XI = - '52 xs = + '39 
Xp =- '39 X6 = + '01 

x3 = + -80 x,=+ -16 
X, = - '37 X8 = - 1'1 I 

[wxq = 12'54 

Co-efficient8 of 

g 2 h a s x 4  

+'75 + '27 - -289 

+ -67 + -03 + -469 

* + 1-42 + '012 

0.2713769 + -4909 

Symbolical 

e, e, es '34 

+ 1'5143 - -1284 - -2868 + -2017 

+ 1.7324 - '0095 -'3421 

* + -7590 -'0353 

+ 1.868 

4 
d 
0 
k 
. r) 
I 
25 

- -809 

+ -779 

- -603 



KARACIII LONGITUDINAL SERIES. 

Figure No. 35. 

Observed Angles 

3;; 
No. Value k M fa-z .- 

%b= 
E 

a J I I  

I 25 4 21-89 '09 

2 62 34 3-02 '20 

3 62 12 20.06 so6 

4 3O 9 I 5 ' O 5  'O5 

5 44 41 49-81 "5 

6 42 56 35'31 '07 

7 50 23 18-49 '10 

8 41 58 16.13 -16 

Equations to be satisfied Factor 
I1 

X1 + x% - '6 - '6 - - e , = -  0'04, X, 

X3 + X4 - X7 - Xs = e q = +  0.82, % 

X1 + X, + Xs +x4+)= ,=-2-00J  

'6 + '6 + x? + %I 

2 ' 1 4 ~ ~  - ' 5 2 ~ ~  +.'53x3 -1'7zx~+ 
=e4=+1.1gJ  X, 

1.01 x6 -1.07 X, + -83 X, -1.11 % 

- 

Equations between the factors 

Adopted angular errors in seconds 

xI = + '04 x5 = - -18 
XP = - '49 X6 = - '24 
x3 = - -01 x7 = - '24 
X4 = - '14 X8 = - '73 I 

[mx2] = 6-46 

Values of the Factors 

Co-efficients of 

x l % X x ,  A4 

Q) 

Q-4 
0 

I-, 
0 -r 

0 

r2 

Q) 

Q-4 
0 
0) s 
d 

d a v 
' E: 

1 z 

Symbolical 

el e2 es e4 

I 

2 

3 

4 

0 

B 
I 
M 

S 
- 
1.2695129 

0'0972573 

0'3213913 

0.0161974 

&= 

&= 

%= 

X4= 

If I - -04 +-51 +.07 + -012 

+ -82 

-2.00 

+I-19 

I +rs9B43 - -0667 - -1687 --0165 +o.186 

+'37 -'15 + '041 

* +.88 + '017 

+1'130 

+ 2.9200 + '5051 -'I132 

3c + 1'2375 -'0356 

+'a897 

$1'251 

-2.096 

+ 1.038 



Figure No. 36. 

Observed Angles 

3 -  
2% No. Value .+.G 

g B  
FG - 

0 I It 

I 41 zo 42-05 '14 
2 82 40 18-73 -24 
3 58 33 4'45 '05 
4 37 2 26.99 '03 
5 38 46 37'32 '05 
6 74 23 2'33 '03 
7 51 23 8-08 -06 
8 46 36 4'82 -11 

9 32 I5 33.10 'I5 
10 66 57 52-26 -10 

11 49 37 43-25 -08 
I 2  9I 21 3'72 '11 
13 64 16 16.29 -18 
I4 93 '9 51-49 '20 
15 68 39 51-66 '17 
16 12 i6.82 1 3  
17 95 15 13.81 '06 
'a 64 35 5 1 ' 5 ~  ''9 
I9 37 I5 50'54 '05 
20 52 29 14-41 '07 
21 68 48 4.96 -12 

Equations to be satisfied Factor 
i1 

Xg +Xs + X s  =el= - '96, a, 
XI + X ,  + '13 =eg= - '75, x, 
X7 + XIZ + X ~ P  =es= + '951 & 
xe + Xu + $1 =e,= - '73, a* 
X, + '17 +% =e6= + -15, as 
Xlo + Xu + Xla =e6= - '47, &l 

X4 + Xn + XU =e7= + '48, X, 
xs t x ,  +x7 +xn +x9 +x10 +xl, =e8= +1.16, )Ig 

+'61xs-'13xn +1'14ri- '48xi3+'0~xig-1'31xig+ .47~18)=%.,_ .7h 
-'39Xa1 + '77x9~3- '09X17+ I'02X16-'39X15 + '06x1~- Im33X4 h 

Equations between the factors 

Values of the Factors 

- 
Co-efficients of 

- 
h % % '4 '5 '6 % h % 

No. of 
e 

Value of 
e 

8 
-4a 
U 

G 

h = 
% =  
h = 
X, = 
X5 = 
X6 = 
% =  
%J= 
% =  

I 
2 

3 
4 
5 
6 
7 
8 
9 

Adopted angular errors in seconds 

X,= -'33 Xg= + '02 x7=+'39 xlO=+'II Xl3=-'44 X16=-"24 Xlo=+'17 
%= -.79 x,= -.or xn=+.06 xll=+.30 x1,=+.16 x17=-.07 xm=- '07 
x,=--16 x,=+.oz x,=+-29 x12=+.39 xl,=-a34 x,,=--48 x,,=-.3r 

[wX2] = 14'73 

Symbolical 

el ?a e3 e4 e5 e6 e7 e8 e9 

+2'995 + '035 + '095 + -098 + ,201 + '095 + '092 - -369 - -017 
+2'959 - '050 + '103 + '213 + -126 + -000 - -248 - -380 

3-4.874 + -118 + '238 + '077 + '249 - '641 + '498 
+ 2'579 + '406 + '204 + '138 - -674 - '213 

4-4'405 -k '420 + -281 -1.379 - '4.47 * + 2.719 + '113 - -654 - -330 
+3'429 - '624 + -254 

+ 2'515 + -148 
+ 1'742 

& 

k? 
.r( 

&I 

z 

-3.271 
-2'420 
+3-509 
- 2.543 
-1'111 

' .  -1.948 
+ '774 
+3'044 + '076 

0 

4 
5 . - z 
bD 

5 

0.5146805 
0.3838154 
0.5451834 
0'4053464 
0'0457141 
0'2895890 
1.8887410 
0'48344.46 
2.8808136 
- 

- !;6 +*34 +-05 --001 

- -75 / i . 3 5  +'03 +'074 + -95 + .22 + -06 --068 
- '73 + 'I5 
- '47 
3- -48 
+I-16 
- '71 

+ '42 + ' I1  +'042 + .28 * +'I5 +'Oj9 + '40 + ' I O  +.067 
+'31 +.08 -*052 

+ -58 
+ '649 



PRIKCIPAL TRIANGIUL ATION. TRIANGLES. 

KARACHI LONGITUDINAL SERIES. 

am.-1. The values of the ride an, given in the ssme line with the oppwite angle. 
2.. @I) a d  (IV) appertain to bm-lincu B p w .  

No. of h h g l e  

6 I 

62 

63 

Station 

(Iv) 
(1x1 ) 
I 

593 

Corrected plane 
angle 

o I II 

45 32 9.453 
49 10 0.701 
85 17 49'846 

13'713 72406'45 

1 Corrections to Observed Angle 

III 

15.390 
16'287 
12-118 

15.077 
15-501 
15.390 

13.713 
I9.333 
1 ~ ~ ~ 4 7  

12.778 
15-501 

II 

-34 
-34 
'34 

Milea 

12'118 
12.847 
16.923 

81260.13~ 
85997'53 
6398478 

79605.91 
81845'26 
81~60.13 

72406.45 
102076.89 
67833'31 

67466.43 
81845.26 

Distance 

1-02 

Log. feet 

4-8060766~7 
4.8314429~8 
4.9511023,o 

+ 1.~60 1x80 o 0.000 

4'8597773,~ 5; 2 38.370 

Feet 

639849 
67833'31 
89351'59 

II 

+ '61 
- 'ag 
+1'44 

1-10 

I I  

+'ox3 
+*OH 

-'024 

II 

(Im 63 38 22'702 4.9098775~0 
I 71 29 16'267 4.9344859,9 
IV 445221'031 4'8060766,7 

1.1 7 ( - .1ool18o o 0.000 - 
I 58 25 3 1.918 4'900945299 
IV 61 9 17.330 4'9129935,6 
III '45 60 25 10.752 4-9098775~0 

n 

+ -623 
- '279 + 1.416 

(Iv) 
I 
11 

I 

- '720 180 o 0'000 

4:859f77311 
5 0089274,6 
4'831442998 

4'8290877~3 
4'9129935~6 

1'34 I 1180 0 0.000 

45 453.870 
93 21 34'173 
41 33 31.957 

1.16 ) - 1 - 1.2~0 1180 o 0.000 
51 25 45'8;6 
71 31 35'754 



PRINCIPAL TRIANGULATION-TRIANGLES. 

Corrected plane 
angle 

0 I 11 

42 59 50'090 
50 53 53.192 
86 6 16-;18 

- 
No. of 

cSm;t 

64 

Station 

IV 
IJ.1 
V 

triangle 

2:; 

65 

66 

67 

68 

69 

70 

7' 

158 

Distance 

595 

596 

- Corrections to Observed Angle 

I1 

-26 
'27 
- 2 7  

I Mil- ' 

10.306 
11.727 
15,077 

1.5'579 
13'963 
10.306 

22.354 
19~020 
15'5;g 

17.958 
I ~ . I + I  
I I-  72; 

18.220 
19.020 
17.955 

25.056 
32.930 
22.354 

18'226 
24'358 
25'056 

23'390 
18.415 
18.226 

20.202 

22'992 
23.390 

15.685 
17.924 
20.202 

22.157 
26.564 
17'g24 

Log. feet 

4'7357107,S 
4'7918257,8 
4'g00g45219 

I Feet 

54414.0' 
61919-27 
79605.91 

82256'35 
70558'34 
54414.01 

'18031.44 
100.+25-35 
82256.35 

94820-80 
101066.87 
6191~.27 

96201.44 
100425.35 
94820.80 

132296.68 
17.3871'66 
118031.44 

96232.13 
128607.77 
132296'68 

123500'20 
97229.42 
96232.13 

106664.24 
12139.5'21 
123.500'20 

82815'49 
94639.95 

106664.24 

I 16987'84 
140255.99 
9q639'95 

111 81 12 40.183 4'gr51694,8 
v 57 57 50.048 4'8485483,g 
VI 40 49 29.769 4'735 7x07~5 

V 5.07'9977,' 
VI 5'0018433,6 
VILI 4'9151694~8 

IV 4'9769035~9 
v 5'0046088,5 
711 4-;918257,8 

N 

+ '43 - 1 5  + '11 

4.9831815,: 
5.001843.3~6 
4'9769035~9 

5'1215489,2 
5.2402288,4 
5'071gg77,1 

1.3s I / - '490 / 180 0 0.000 

I1 

t '020 
-'018 
-'OOZ 

V - a018 
VII 

58 57 19.392 
63 25 45,896 

VIII 
IX 
X I  

I1 11 

+ '4.50 - '168 
+ -108 

VIII 57 36 54'712 

-3.69 I 1 +1.710 o 0.000 

VI 
VIII 
Ix 

-92 1- '29 
'92 - '59 
.92 - .20 

5'0916670.7 
4'9877976,g 
4.9833200,; 

5'02801 88,6 
5.0842015,6 
5'0916670~7 

4'9181 rr5,8 
4'9760744~7 
5.0280188~6 

5'0681407~0 
5'1469214,o 
4'976074417 

IX '73 79 20 20'139 
XI 50 41 12.048 
XI11 49 58 2;-813 

XI 
XI11 
XIV 

"93 I I - -120 li8o o 0-ooo 

1.23 /+ -48 +'o111 1 + '491 49 29 33-50' 

2.76 ( ( -1.08o 1180 o a.000 

+'oZI 1 1 - '269 43 15 33-74' 4'9833200,jr 
-'017 - '60 7 66 19 41'473 5.10926j2,0 

XI11 
XIV 
XVI 

XI11 
XVI 
xv 

1.23 + -58 
1.23 + -65 

-'004 - '204 70 2444.786 

1 +'018 + '598 87 47 36'198 
-'029 + .621 42 42 50'301 

5-12x5489,~ 

2.78 

g 
'59 
'60 

1 - -530 1180 o 0'000 

- 6 
+ '15 
- '14, 

1.78 1 ( - .r50 1180 o 0.000 

+egg 1 / ; 061 1 48 7 43.769 
-"43 -007 58 19 1'857 
+'044 - ,096 73 33 14*,?+4 

55 44 49.066 
82 17 20.335 
41 57 50.596 

180 o 0.000 

-87 
8 7  
.b6 

- '21 -'17.+ - '384 
+011+'0481 1 + .058 
- *20 +el26 - '074 

2.60 1 - -400 



KARACHI LONGITUDINAL SERIES. 33-b 

No. of trinngle 7 Corrections to Observed Angle Dishnca 
Station 

VI 
Ix 
X 

/ I  

I '93 
1'93 
1.93 

- 

I 
5.79 1 1 + ,540 1180 0 0.000 

Corrected plane 
angle 

0 f I1 

49 30 35'455 
69 7 15.518 
61 22 9.02; 

I 

597 

X 67 5 49.942 

11 

+ '22 

+ '04 + -28 

5'~4ga051,0 
4'g219084,3 
5'1779794,3 

,5.1471640,2 
4'9877976,g 
5'14gzo51,o 

h g .  r e a  

5'1779794,3 
5'26;3728,2 
5'2402288,4 

11 

140995.45 
83542.68 

150653.57 

140334.36 
97229.42 

140995.45 

598 Ix 33 4 48. J rg 
i9  49 21'939 

140255'99 
166576'3.5 
140334'36 

137851.34 
83819.29 

116987.84 

I I O I ~ O * ~ ~  

104.137'32 
137851.34 

104437'32 
155647.01 
116987.84 

157300'83 
76429.09 

110120.48 

105077'67 
I 16423.75 
157300.83 

116423.75 
127315.40 
1101zo.48 

135669'03 
I 21 783.88 
105077.67 

1 Feet 

750653.57 
185085-67 
173871'66 

. -n - 53. 

I 60 

11 

-'02.5 

f.058 
-'033 

26.564 
31.549 
26.578 

26.108 
15.875 
22.157 

20.856 
19.780 
26.108 

19.780 
29'479 
22,157 

29.792 
14.475 
20.856 

~g'gor 
22.050 
29'792 

22-050 
24.1 13 
20.856 

25.695 
23.065 
xg'g01 

I m~ 

28.533 
35.054 
32'930 

26.704 
15.822 
28.533 

26'578 
18'415 
26.704 

2.74 1 1 + - 2 2 0  1180 o 0.000 

69 24 57.720 
40 26 12.461 
;o 8 49.819 

Tor 1 ( -1.490 1180 o oooo 

599 

600 
XI1 53 33 39.140 5'1469214,o 
XI11 72 50 5.566 5'2216133,8 
XV 53 36 15.294 5'1471640,2 

XV 5'1394110,2 
XVI 4'9233440,3 
LVII 5'0681407,o 

I1 

+ '19s + '098 
+ -247 

. IX 
XI1 
XI11 

161 

162 

163 

XVI 
XVII 
XVlII  

XV 42 8 15.121 5'0188557,4 
XVI 89 8 19.324 5.1921407,5 

2.31 I I + .16o 1180 o 0.000 

'89 + '08 -.029 + '051 51 51 26.001 
+ '103 48 14 6'703 

.go 8 9  I+ t 1 3  -1.3 l - a o a 7 1  +'056 + -186 I 79 54 27.296 

2-66 I ( + '3401~80 o 0.000 

650 

5'0418681,o 
5'0188557,4 
5'13g4110,2 

XVIII 
XIX 
xx 

48 43 2.50555 .~'0681407,0 

XVII 5'1967309,g 
XVIII 4.8832586,g 
XIX 5'0418681,0 

1.82 1 I - .620 1180 o 0.000 

41 54 44.311 
47 44 30'208 
90 20 45.48: 

2.g0 1 I f 1.340 (180 o 0.000 

5'ozrg104,4 
5.0660415,g 
5.1g6;3ogrg 

5'0660415,g 
5.1048809,1 
5.0418681,o 

5'1324806,8 
5'0855898,2 
5.0z15104,q 

XVII :8 11 13'575 
XVILI 68 rg 17.717 
XX 53 zg 28.jo8 

XIX 
XX 
XXI 

2.82 1 1 +2.600 1180 o 0.000 

73 2 1;'1.59 
59 9 37.282 
47 48 5.559 

2.90 [ + .6Ao)~80  o 0.000 



34mb PRINCIPAL TRIANGULATION-TRIANGLES. 
---- 

No. of triangle 

- 
Distance Corrections to Obacrved Angle 

Station Corrected plane 
angle 

0 I 11 

55 40 46,455 
31 23 19'466 
91 5.5 54'079 

- 

164 (XX 

N 

+ '225 
XXI '62 - -16 -'014 - ''74 
xxlI '63 + '43 +.019 + '449 

I 66 

167 

I 68 

963 

264 

a% 

21'249 
13'4OI 
25'695 

13'401 
28.279 
19.901 

15.806 
17.945 
21'249 

5'049975593 
4'8497,553,7 
5.132480698 

4.84975~3~7 
5'1 ;40945,7 
5'021510.+,4 

4.92~4691~1 
4.9765810~1 
5'0499755,3 

'65 

11219.5'52 
7°754'72 

135669'03 

70754'72 
1493 11-95 
105077'67 

83458.21 
94750.39 

IIZI95'52 

16.979 
r 1.843 
15'806 

15'442 
14.104 
16.979 

16'288 
24'642 
15.442 

16.288 
23.575 
17'945 

32.757 
21.922 
a+-642 

22.990 
19'734 
32'757 

30-408 
19.734 
~ 4 . 6 ~ ~  

29.438 
22.724 
22.990 

651 

89646'91 
62530.20 
83458.21 

81535'22 
74467'76 
89646'91 

85998'73 
130110.57 
81535.22 

85998.73 
124476'51 
94750'39 

112956.41 
"5748.17 
130110'57 

121385'99 
104197'55 
172956'41 

160555.04 
104197-55 
130110.57 

135432.75 
119980.59 
121385.99 

, 

652 

681 

, 1-88 1 + '500 1r 80 o o-ooo 

XIX 25 28 10.177 

XX 114 50 24.797 
XXII 

=I1 . 
XXI 
X m  

XXI 
XXIII 
xxlv 

XXIV 
XXIII 
XXV 

xxv 
XXIJI 
XXVI 

XXII 
XXIII 
XXVI 

XXVI 
XXV 
XXVIII 

39 41 25.026 

1-60 1 I +2*rzol180 o O-OOLI 

, 1.81 I 

- -266 1 46 37 47'644 
+ '909 55 37 4'329 
+ '8?7 77 45 8.c2; 

6 1  1- 2 2  

-61 + -95 
-61 + '75 

-'083 4.952~353~7 
+'067 4-;960898,2 
+.or6 q.9214691,1 

'40 
'39 
'40 

5.0841655~3 
5.017857510 
5-2379367,o 

5.2056239~5 
5'01;85j5,0 
5'1143126~0 

5'191542511 
5'07911 10,4 
5.0841685~3 

, 3'56 1 +2'130 I180 0 0.000, 

XXV 43 44 58.851 
X x V m  36 24 43.946 
XXVII 99 50 17.203 

-.0461 
-'041 
+'087 

- -33 
- -83 
+ .08 

XXV 
XXPI 
XXVII 

XXVITI 
XxvU 
XXIX 

1-19 

'45 
'45 
-45 

2.95 1 I - .zoo 1 I 80 o 0 . ~ 0 0  

- '51 
- -26 
- -10 

1-07 + '17 
1-06 f '42 

- 1.07 1- '041 

-'089 + '081 85 45 11'001 

+'04' + '461 40 19 51'301 
+'048 1 + '008 I 53 54 57'698 

4'9344920,7 
5.1143126~0 
4'9113452,8 

4'9344920,7 
5-09.50874~1 
4.9765810~1 

5.2379367,o 
5.0635141~4 
5.11~3126,o 

- ' IZO 4'9113452~8 
f.099 4.8719683~0 
+ - o z ~  

180 o 0.000 

40 18 10'59.5 
101 52 17.962 
37 19 31'443 

1-35 I I - .870 

3.20 1 1 + '550 1180 0 0.000 

4'9525353,7 

'54 - '45 -'og5 I I -54 - 8 +-012 

'54 - 1 9  +'083 

1.14 - -63 
1.13 1- -68 
1-13  - '24 

- '545 - ,168 
- '107 

- 1-61 1 ( - 820 ~ I $ O  o 0.000 

+so07 - '623 80 I0  28'657 
-.051 1 ) - '733 1 49 3O 58'827 
+'046 - '194 50 18 32.5 16 -- 

.? '40 I 1 - 0 0 0 0.000 

-'062 +1*288 43 37 13.488 
-.265 + '595 86 54 2 9 . ~ 5  
+'327 + '277 492817'397 

'64 
'65 
'64 

1.931 , , ~ ~ 2 2 1 6 0 ~ 1 8 0 0 0 ~ 0 0 0  

1.19 +. .98 +'009 + '989 89 12 5.5'219 
1-18 + '40 -'050 + '350 42 0 11.060 
1'19 + '7.5 +'O.CI + '791 48 46 53'721 

+1'35 + -86 
- -05 



KARACHI LONGITUDINAL SERIES. 3 5 4  

No. of triangle 3 Correctione to Observed Angle Disteno-3 
Btation Corrected plane 

angle w. feet, 1 peet 1 ~ B I  . 

166 

167 

168 

263 

P;O 

27* 

27% 

134599.82 
93655.27 

15.5432'75 

137503.62 
143000-80 
134599'82 

144479'25 
136721.21 
137503'62 

155654.80 
178841.g1 
119980.59 

160333.99 
136721.21 
155654'80 

I I 7137.1 I 
92 140.56 

144479'25 

128928.24 
99086.45 

I 17 137'1 I 

124705'15 
89157'63 

128318'24 

146207'93 
Izorg5'oa 
124705'15 

73860'40 
81823.21 
92140'56 

96732.01 
120195'02 
73860'40 

25'492 
17'738 
29'438 

26.042 
27.083 
25'492 

27.363 
25.894 
26.042 

29.480 
33.872 
22,724 

30.366 
25.894 
29.480 

22.185 
I 7'45 I 
27.363 

24'305 
18'880 
22'185 

23.618 
16.886 
24.305 

27.691 
22.764 
23'618 

13'989 
15'497 
17.451 

18.320 
22.764 
13'959 

682 

683 

684 

685 

0 t I1 

XXVII + '087 59 24 55'967 5'1290445~1 
XXIX + '110 36 4; 5.5'170 4'971.5322~3 
XXX + '223 83 47 8.863 5'1915425,I 

XXX 5'1383141,5 
XXIX 5'155.3384,4 
XXXII 5'1290445,1 

XXIX 5'15980.5416 
XX XI1 5'13.58.3~8~4 
XXXIII 5'1383141,5 

3'98 , , 1 + '1501180 0 0 ' 0 0 ~  

XXVIII 1.45 - '47 +.ozo - '450 58 55 28.270 5'192 16249 
XXIX 1'45 - -07 -a064 - '134 79 45 39'616 5.2524693,~ 
XXXI 1'45 + -36 +'OM + -404 41 18 52'II4 5.0 791 11074 

XXIx 5~20502~6~1 
XXXI 5.1358358~4 
XU111 5'1g21624,y 

XXXII' 
XXXII 
XXXIV 

.5*0686944,6 
4.9644508~4 
5'1598054,6 1 

XXXII 5'1083222,6 
XXXIV 4'9986361~3 
XXXv 5.0686944~6 

2.63 180 o 0.000 

XXXV - 1'0 73 67 I 2 15.937 5.0958844~3 
XXXIV - '193 41 1353'957 4'g.501584,g 
XliXVII - '414 71 33 50.106 5-10832aa,6 

'85 + '0.3 +'or4 . 

XXXIV 
Y TXVII 
XXXVIIX 

- '597 39 3 1 5 7'743 + '044 86 26 58.804 

2'50 I ( -1.680 (180 o 0-ooo 

"4 I+ o6!+*006/ 1 + '066 ( 73 17  9'716 
1-13 + ' 1 1  -'017 4- '093 51 56 19'353 
1'1.3 - -30 + 'or1 - '289 54 46 30'931 

13-40 1 I - .rgo 1180 o 0.000 

5*1649709?6 
5-oj9886+,9 
5.0958844~3 

4'86841 16,8 
4'9128;6.5,a 
4 . 9 6 ~ 5 0 8 ~ 4  

4:9855702,5 
5.07~8864~9 
4.8684116,8 

XXXIII 49:48 52'908 
XXXIV 57 48 50'442 
XXXVI 72 22 16.650 

XXXIV 
XXXVI 
XXXVIII 

1.36 I 1 + .250 (180 0 0.000 

'294 53 33 53.166 
1:; 11 :;< 1 1::::; 1 1 -293 1 88 32 2'057 
-56 + -01 +.007 + '017 37 54 4'777 

I '69 I - - 5 7 0 J I ~ o  0 0~000 



36a PRINCIPAL TRIANGULATION-TRIANGLES. 

No. of 

Cimuit 

'73 

'74 

'75 

276 

277 

~7~ 

279 

280 

triangle 

z<t 

686 

687 

688 

Station 

XXXVIII 
XXXVII 

Corrected plane 
angle 

0 I I1 

38 5 33'384 
35 22 40'377 

13 
B a 
Zfi 

11 

'63 
-6% 

Corrections to Observed Angle 

Figure Log. feet 

4'9735392,4 
4'9459537,3 

XXXIX - '341 106 31 46.239 5'164g;og,6 

XXXTII 5'1841945,i 
XXXIY 5'1342x05~9 
XL 4'9735392,4 

2.99 

XXXIX I.11 + -19 +'or1 5*0314494,3 
XL r.11 + -45 -'ox7 5'1270933,g 
XLII 1-11 + - 2 0  +.006 .$'1841945,1 

1-05 - -06 -'003 

, , 1 + -840 II8o o 0'000 3-33 

x 11 - -063 -54 36 16.307 5'097 1226,5 
XLII 1.05 - -23 + - O I Z  - -218 80 54 23'342 5'1t?03796,3 
XLIII 1-04 - '11 -.oog - '1x9 44 29 20'351 5'03144g4,3 

I I Circuit c i _ ~ t  TOW 

146207.93 

152825'04 
136210*50 
94089.07 

1O751OmI3 
'33996.48 
152825'04 

125061-22 
151488'48 
107510'13 

134923'78 
127485.28 
125061.23 

140450.86 
152990.85 
88298.58 

153482.10 
133996.48 
140450'86 

127485.28 
I 79533.76 
153~82'10 

'25737'52 
69069.42 

134923'78 

84442.64 
946'4'06 

125737.52 

77353'57 
45475.89 
84442.64 

XLTI 
XLllI  
XLI v 

27.691 

28-944 
25-797 
17.820 

20.362 
35'378 
28.944 

23.686 
28.691 
20'36a 

25'554 
24'145 
23'6S6 

26.601 
28'976 
16'723 

29'069 
25'378 
26'601 

a4-145 
34'003 
29.069 

23'814 
13.080 
2.5'554 

15'993 
'7'9'9 
33'814 

14.650 
8'61 j 

15.993 

Dietanoe 

Feet 

94089'07 
88298.54 

11 

- -12 + -00 

1 Mih 
rf.820 
16'733 

5'1300984,6 
5-1054600,5 
5'0971226,5 

3-14 I \ - '400 1180 o 0'000 

-1.14 1- 1 8  t ~ O 1 l l  1 - ,168 64 34 41'492 

I1 11 

t ' oo4  
-'ox3 

5'14;5243,7 
5'1846654,2 
4.9459537,3 

5-1860577,4 
5'1270933,g 
sm1475243,7 

5'1054600,5 
5.2.541461,o 
5'1860577,4 

5'0994649,? 
4'8392480,3 
5'1300884,6 

1-14 - -06 -.orz - '072 

3'4 1 
1 - -260 1180 o 0.000 

X X X ~ T I I  64 51 49'485 
XXXIX 80 26 44'597 
XLI 34 41 2.5'918 

I1 

- '1x6 - '@I.? 

2.04 + .040 11 80 o o.ooo 

XLIlI  42 10 53-31 j 4'9265618,1 
XLV 48 47 43'3.55 4'97.59556,9 
XLVI 5'0gg+649,3 

XLTI 4'8884804,o 
XLV 4.6577812,5 
XLVIII 4'ga6j618,1 

'33 1 I - 1.060 1180 o 0.00; 

58 34 52'1.38 

XXXIX 
XLI 
XLII 

X LI  
XLII 
XLI v 

XLTV 
XLIH 
XLV 

1.13 - '02 -*ooo - -020 56 50 26.370 

2.89 1 , . 

1 - -670 1 1 ~ ~  o 0.000 

1.38 + '14 -.oo8 + '132 6; 57 34.572 
1.37 + '08 +'017 4- '097 54 1 18,477 
1-38 + .08 -.oog + '071 58 1 j.001 

+ '300 1180 0 0'000 

44 g 33.~21 
78 50 9.809 
57 o 17.170 

-4.54 1 I + .400 1 1  80 o 0.000 

6 4  + -15 liaOl.? 1 
-68 - '15 -.018 
'68 + '04 +'005 

+ .163 1 67 23 32'453 
- -168 30 28 5.572 
+ '045 8a 821.975 



KARACHI LONGITUDINAL SERIES. 

3 p .- 
.* 8 .a 
3' 

ststion 

r 
No. of 

-t 

triangle 

Ton- 
cveuit 

281 

282 

283 

284 

ass 

286 

287 

Correotions to Observed Angle' 

Figure I Circuit 1 circuit NOn- ( Total 

XLV 111 
XLlX 

XLVIII 
XLlX 
LI 

59225.98 
63670.16 
63735.41 

52649'80 
63688.92 
69063'42 

68772'07 
61423.28 
52649'80 

64083'20 
70268.29 
68772'07 

59677'56 
63670.16 
64083'20 

56718'44 
62650'93 
59225.98 

55563.33 
4971.3'85 
56718'44 

j3726'50 
77434'28 
55563'33 

70333.14 
64274'79 
73716'50 

~orrected plane 
angle 

Log. feet 

11.217 
12-059 
13.018 

9'97 2 
12.062 
13'080 

13.025 
11.633 
9.972 

12'137 
13.508 
13.025 

11'303 
12.059 
12.137 

Io'f42 
11'866 
11'217 

10.523 
9'416 

10'742 

13.963 
14.666 
10.523 

13.321 
12.173 

689 

690 

691 

692 

0 I I t  

61 43 55'367 
48 15 43-72; 
70 o 20.906 

Dietance 

Feet IMi la  

4.8603274~8 
4'7883329,6 
4'8884804,o 

4'8371805~2 
4-g1038oo,o 
4.8603274~8 

11 

+ '277 + '127 + -076 

( - '1401180 o oSooo 

XLIX 52 58 26.451 4'7725122,3 
L I  '28 + -31 -.OII 59 7 22'319 4.8039359,~ 
LII '28 + '22 -.or0 67 54 I 1'230 4-837x605~2 

XLIV 46 30 49'3 I3 4.7213967~6 
XLV 61 21 42.260 4'8040638~4 
XLVII 72 7 28.427 4'8391480,3 

180 o wooo 

XLV '25 - '11 73 42 2'885 4.83741~1~1 
XLVII '24 - * I I  59 0 31'755 4'7883329,6 
XLIX -24 + '01 47 17 25.360 4'7213967,6 

XLVII qBs67441,g 
xLIX 4.8467594,o 
L 4.6374121,1 

0.99 1 
'37 + '07 +'or I 

-37 - -02 t .008 
3 7  1- 1 9 0 1 9 1  

It 11 

'33 
-33 
-33 

72498'25 
61423'28 
77353.57 

68735'41 
81354~31 
72498.25 

13'731 
11.633 
14,650 

13.018 
15.408 
13.731 

4';758111,0 
4'8039359~2 
4.8067441~9 

4'753724119 
4.79692754 
4'7;25122,3 

\ '94 I - .2?o (180 o 0.000 

XLIX 55 41 43-1 jg 
L 61 48 6'145 
LII '2 7 62 30 10'676 

I t  

+ -26 
+ -14 + '08 

+ -480 1180 o 0-000 

LII 
L I  
LI I I  

11 

+.or; 
-mo13 
-'004 

4- '081 - -012 

- '209 

TI ( -1.2101180 o 0.000 

'24 - '49 +'037 '453 55 22 j8.047 
-24 1- -og - -105 65 22 25'02.5 1 1 - 1 '24 - '27 -'022 - -292 59 14 36.928 

'71 I - ~850 1 I 80 o 0.000 

LT 62 31 55.960 4'74.~7882~9 
L I I I  5 2  32 52'479 4'696477490 
LIV 64.551r.561 4'7537242,g 

LIV 4'867623633 
LIII 4'8889.3.32,9 
LVI 4';44788a19 

5% 41 23'481 
70 I 7 6'748 
57 1 19-77' 

LIT1 
LVI 
LVlI 

-92 1 ) 4- -360 1180 o o-ooo 

'33 '19 +so36 - 'I54 60 49 29'706 
z 1 8 8  - I ~  1 1 ; '892 1 52 55 56.448 
-33 + '17 -'oaq '146 66 14 33.846 -- 

0.98 1 ( - -900 1180 o ovooo 

4'8471599~5 
4.8083406,~ 
4'8676236,3 





KARACHI LONGITUDINAL SERIES. 
39-b 

NO. of 

&& 

2g6 

297 

3g8 

299 

300 

301 

30% 

* 

Station 

LXI 
LXIII 
LXIV 

triangle 

Ton- 
~lrouit 

697 

698 

699 

700 

701 

I I 
22 

I1 

'21 

'21 

'21 

- 

Corrections to Obeerved Angle Dietanoe 

Figure Circuit ckcuit I I I 

LXIII 
L x I v  
LXVI 

4.698254996 
1'6836137,6 
4'6274055,5 

11 

+ .05 - '32 
- '33 

4'6274055,.5 
4'816042+,8 
4'8218859,1 

4991 7-74 

'44 1 ( +I.o.~o (180 o 0.000 

LXVII .38 - -15 +'or7 83 5 39.23; 4'9826046,3 I LXVI -38 -1.18 +'016 60 or 11.556 49248321,5 
LXIX -38 + '61 --033 36 33 9.207 4'7606922,6 

LXVI 4.720632990 
LXIX 4.7196961~6 
LXVIII 4'9826046,3 

LXVI 4'8685587,; 
LXVII 4'7196961,6 
LXVIII 4'7606922,6 

9.454 

42403'88 
65470.09 
66356.88 

1 1  

96073.72 
84107'01 
57635'79 

52557'28 
52444'04 
96073'72 

73885'42 
52444'04 
57635'79 

89954.43 
76736.08 
52557.28 

53614.40 
49337'47 
89954.43 

49337.47 
71314.74 
52557.28 

92762.59 
85728.21 
53614'40 

60277'74 
j0214'j5 
92i62.59 

99393'64 
70214.75 
53614'40 

70467.98 
57104'82 
60277.74 

LX'PIII 
L XIX 
LXX 

8.031 
12.400 
12.568 

I t  

+ -068 
- -324 
- '344 

I 1  

+.018 
-.OOQ 

--or4 

18.196 
15.929 
10'916 

9'954 
9'933 

18'196 

13'993 
9.933 

10.916 

17.037 
14'533 
9954 

10'154 
9'344 

17.037 

9'344 
13.507 
9 954 

17'569 
16.236 
~~~154 

r1.416 
13'298 
17.569 

78.825 
13'298 
10'1.54 

13'346 
10'851 
11'416 

0 # 1 1  

37 31 10'048 
70 6 19946 
72 22 30.006 

48262'94 
42403'88 

'?I I , , , -32 - '26 +*020 

'32 - -24 +'009 
'g1 - -09 -'o29 

9-141 
8.031 

LXIX 4'729z814,r 
LXX 4.693 I 768,i 
LXXI 4'9540225,5 

LxvIII 4'6931768,r 
LxIx 4'8531797~0 
mu  4'7206329,o 

LXXI 4'9673728,9 
L s X  4.9331237,5 
frXXlII 4.7292814,z 

1.07 I ( - .z20 II8o 

LXX 40 31 3.5'149 4'7801569,6 
LXXIII 49 I I 36'496 4.8+64283,8 
LXXII 90 16 48'955 4-9673 728,g 

LXX 4-99;3586,1 
LXxI 4.8464283,8 
IAXXII 4.72928141 

- 84ci/80 o 0.000 

- '240 86 1 36'530 
- '231 58 19 16.089 
- '1 19 3.5 39 7.381 

LXXIII 
LXXlI 

* WUCV 

4'9540225,5 
4.8849996,2 
4'7206329,o 

4.817991 7,6 
1'7581911,6 
4.7801569,6 

.86 

.26 
'26 
-26 

[ - m320(~80  o 0-000 

7 8  1 + .780 

73 35 29'385 
51 16 5.663 
55 8 21.952 

180 o o'ooo 

+ -43 + '10 

+ .25 

+'o15 + '445 
+-or3 + '113 
--'028 + -222 



4 0 - b  
PRINCIPAL TRIANGULATION-TRImGLES. 

t 

No. of trhgle 

?diler 

I 1'174 
14.328 
13.346 

19'629 
14'328 
11.416 

9'032 
12.247 
11'174 

10'564 
8.816 
9'03% 

18.116 
17.411 
10'564 

lltstion 

IIXXII 
LXXV 
I~xxIv 

L x x I I  
WLIII 
I;LXIV 

LXXV 
LXXIV 
LXXVI 

LXXIV 
LXXVI 
LxxvII 

LXXVII 
LXXVI 
IXXIX 

&rrectiona to Obmed Angle Dirtsnm 
Corrected plnns 

303 

304 

305 

306 

14'220 
14'496 
18.216 

12.635 
17-325 
12.247 

9.275 
14.496 
12.635 

17.668 
18.279 
rq.zao 

14'350 
18.281 
17.668 

15-~17' 
12.525 
14.350 

11'45a 
14.823 
15.91; 

A 

?Oa 

Feet 

58998'75 
75652'79 
70467.98 

103640'58 
75652.79 
60277.74 

47689'63 
64665.10 
58998.75 

55776'29 
46547'09 
47689'63 

96178.14 
9'932'19 
55776'29 

3O7 

308 

309 

310 

3x1 

angle 
Total Log. feet 

It N If 11 n 

-31 - -10 +'o40 4'7708428~8 
'31 - -06 -'a15 - '0;s 70 52 56'685 4'8788249,6 
'3 1 - '24 -'025 - -265 61 39 1 3.225 4.8179917~6 

'93 + 053 , - -400 lr80 0 0.000 

-36 - '00 + '053 98 43 55'963 5'015529893 
'35 + '05 -.or8 + '032 46 ro 40-122 4-8788249,6 
-35 - -16 -'035 - '195 35 5 23'91.5 <7801569,6 

I .o6 - -110 180 o 0.000 

I + +  + '378 \ 45 4 39'828 4'678423997 
-22 + .05 +'oar -j- -051 73 45 41'631 4'8106699,7 
-21 + '05 -'04g + .oar 61 938'541 47708428,8 

'64 ( I + '430 1180 o 0.000 

72 34 7'62.5 4'7464496,7 
52 46 10.146 4.66785125~6 
54 39 42.229 4'678423997 

7O3 

7 O 1  

75082.33 
76540.95 
961 78-14 

66712.1 I 
91,+77~90 
64665.10 

48974'55 
76540.95 
667rz.11 

93285.57 
96515.47 
75082.33 

75769'24 
96521'12 
93285.57 

84043'63 
66132.72 
75769.24 

60465.43 
78265.00 
84043.63 

4.9830763~3 
4'9634675,8 
4'746449697 

-5 o 

'40 

::; 
LXXVI 49 57 41'939 4'8755377,4 
LXXIX 51 18 18.868 4.8838938,3 
LXXX 78 43 59.193 4'9830763~ 

1-33 1 + '740 1180 o Wooo 

LXXV 46 47 48.096 4.8242046~9 
LXXVI 88 14 50'634 4'961316a,o 
LxXVIII e(5721-270 4'8106699~7 

LXXVI 4'6899704~4 
LXXVIII 4'8838938,3 
LXXX 4.8242046~9 

LXXX 4'9698144~7 
LXXJX 4.98-~5969,1 
LXXXI 4'8755377,4 

LXXIX 4'8794g2994 
LXXXI 4.9846~23~5 
LxxxII 4'9698144,7 

1.18 ( + .01ol18o o woo0 

LXXXII 
LXXXI 
UUXv 

1 + '650 1180 o 0.000 

+'07 +*048 I I +'04 +'or4 
--10 -*062 

-2.050 1180 o 0.000 

'35 f '52 +'070 
'36 + -45 -'ooz 

+ '590 43 33 41'890 4'7815071~2 
LXXXV + '448 63 7 38.218 4'8935676,o 
LccXvI 4'9245048~0 

1-07 1 ( +1.~~01180 o o.000 

4'9245048~0 
4.8204163~7 
4'8794929,4 

1-56 1 ( +2.0;0 1180 o 0.000 

+ '118 
+ '054 - '162 

76 58 9.488 
68 37 43'874 
34 24 6.638 

- '200 1 72 l6 27'770 
-1'364 48 32 58'386 
- '4B6 59 lo 33'844 

-38 
'37 
a38 

- -25 +-050 1 
-1'35 -*o14 
- -43 -so36 



KARACHI LONGITUDINAL SERIES. 4 L b  

No. of triangle a i Correctione to Observed Angle 
station Correoted plane 

SdW 
Figare Circuit :tit Total 

a i d e  
Log. feet I I I .  

LXXX 4'895399617 
4'8181132,~ 
4'9845969,' 

LxXXI  4*9165943,6 

Diatance 

312 

313 

314 

3I5 

316 

317 

318 

- 

78595'87 
65782.93 
96515'47 

82526.67 
73671.95 
78595'87 

57 $97.98 
78265.00 
73671.95 

59613.73 
57383'10 
60465.43 

57636.44 
54408'20 
59613'73 

55ogr-a8 
51894'44 
52636.44 

61652.87 
54829'29 
5.5091'28 

52421'50 
49782'03 
57383'20 

58327.22 
~ 4 ~ ~ 9 . ~ 9  
52421'50 

60914'02 
62942.5 I 
61652.87 

51565.03 
58142'55 
6og1q*o2 

62796.90 
58964.85 
51565'03 

14'886 
12'459 
18.279 

15.630 
13'953 
14'886 

10pog 
14.823 
13'953 

I 1'290 
10.868 
I 1.452 

10.916 
10.305 
11.290 

10'434 
9.828 

10'916 

I 1.677 
10'384 
10'4.34 

9'928 
9 . 4 ~ ~  

10.~68 

11'047 
10.3~4 
9'928 

11.53; 
I 1-92 I 
11.677 

9'766 
11'012 

11.537 

11.893 
11'168 
9.766 

706 

707 

fo8 

709 

LXXXIII 4'8673021~9 
LXXXIV 4-89~3996~7 

4'7604072,8 
4'8935676,o 
4'8673oa1,g 

4'77.57463,3 
4'7587847,5 
4';8150j1,2 

4'7606971,a 
4'7356643,8 
4'7753463,3 

1.25 1 \ - .1~0118o o 0.000 

LXXXI 44 2s 36.285 
LXXXIV 72 r 13.221 
LXXXVI 63 33 10'494 

LXXXVI 
LXXXV 
LXXXVII 

LXXXV 
LXXXVII 
LXXXVllI 

LXXXVIII q.7410828,7 
LXXXVU 4'7151zo7,6 
XC 4'7606971,8 

-61 1 I - 3x0  1180 o 0.000 

LXXXVII '2'2 -14~+'041 - '099 68 14 ' 1.181 4'7899532,8 1 1 xc '22 - '41 +'03j - '373 5.5 40 53.727 4'739012.5,6 
XCI -22 - -27  -'078 - ..?48 56 5 5.092 4'i410828,7 

, -66 1 - '820 180 o o*ooo 

LXXXVI 58 3 12.467 4'7195094,f 
LXXXVII 41 21.295 4'6970726,0 
LXXXIX 68 1.5 26.238 4'758784795 

180 o oSooo 

60 42 31'295 
57 5 18.672 
62 12 ~o'ogg 

'95 I - -290 

4'7658712,~ 
4.7390~2516 
4'7195094,i 

4'7847172~7 
4'79S9440~2 
4.7899.532,8 

4'7123552,t 
4'764.1940,~ 
4'7841172~7 

4'7979382,o 
4'7705932,I 
4'7123552~7 

* '57 - -530 1 1  80 o 0-ooo 

LXXXVII 65 50 46.342 
~ X x X I x  59 3 4.5'521 
XCI '20 - '01 55 528.137 

-62 + .1201180 o 0 . ~ 0 0  

XCI 
XC 
XCII 

- '37.5 - '138 
- '057 

'72 

' -22 
-22 

-23 

-26 - -61 +so86 - '$24 58 31 29.856 
2 6  1- 0 9  + I  1 1 - 049 I 61 47 44.961 
-26 + '04 --127 - '087 59 40 45.18; 

+'045 
+.ozz 
-'06; 

. -24 
.24 
'24 

, .IS 1 ( - ,660 1180 o 0.000 

XC 51 15 57'488 
XCLT 61 35 22'258 
XCIII 67 8 10.254 

'65 1 )-1.g3olr8o o o.ooo 

XCIII 68 52 3-74' 
XCIl 61 8 36.670 
XCV 49 59 1.9'588 

'67 1 1 + '720 1180 o 0.000 

- -42 
- -16 
+ '01 

1. - . 5 7 ~ 1 ~ 8 ~  o omooo 

- -28 1 . 0 ~ 0  

- -36 -.030 
- -76 -.040 

1 - ,210 1 60 31 nr.760 - '390 55 15 52-080 
- -800 64 rz 46.160 



"4, PRINCIPAL TRIANG1ULATION-TRIANW. 

No. of triangle 

319 

320 

311 

32% 

313 

324 

325 

atation 

XCII 
XCV 
XCVI 

710 

711 

71% 

713 

Corrected plane 
angle 

0 I I1 

53 1" 1.746 
64.38 34'234 
62 9 rqoao 

I1 

.a5 
'26 
'25 

-76 

Log. feet 

4.7548904~0 
4'8073881,r 
4'7979382,o 

1 -1.070 1180 o 0-030 

C o d o m  to Ohrved Angle 

4'767254496 
4.8160659~3 
4'7989440,~ 

XCI 54 ro 13.865 
XCII 65 7 18.749 
Xclv 60 42 27-586 

Distanoe 

Feet 

56870'94 
64178'29 
62796'90 

Xigum 

s 

- -07 
- -45 
- '55 

Milea 

10.771 
12.155 
11.893 

58513'28 
65473.56 
62942.51 

.. - -660 180 o 0.000 

X C n  59 15 43'924 4'784331.h7 
XCIV 65 035'152 4'8073881,r 
XCVI 55 43,40'924 4'767254.,6 

XCV 4'7676247,3 
XCVI 4'742 3078,7 
XCVII 4'7548901~0 

, -66 I I - I - ~ O O  180 O~Ooo 

Cimuit 

I1 

+.lo6 
+'034 - 140 

11.081~ 
12-400 
11-921 

60859'94 
64178'29 
58513.28 

58563'79 
55246.89 
56870.94 

49527.21 
49663'32 
58563'19 

68923.23 
71357.05 
49527'21 

58527.06 
71643'51 
689a3.23 

6 0 1 1 7 ' ~ ~  
65813.26 
55246'89 

6a3a5.55 
71643'51 
60117.21 

I 10494'12 
120927'05 
58527'06 

61692.65 
69455'16 

II0494'12 

I :st Total 

XCVI 
XCVII 
XCIX . 

XCIX 
XCVII 
CI 

11.517 
ra.155 
11.o8a 

11.092 
10.463 
10.771 

9.380 
9 - 4 4  

I 1-092 

13'054 
13.515 
9-380 

11.085 
13.569 
13.054 

11.386 
1a.465 
10.463 

11.804 
13'569 
11.386 

20'927 
21'903 
I 1'08s 

1 1.684 
13'154 
20'927 

I1 I f  

+ '036 - '416 
- '690 

XCVII + '023 49 9 49'373 4.7673567,' 
CI - '053 67 50 96.007 4.8551 768,s 
C - '5.10 62 59 44.620 4~8383656~2 

XCV 4.778998;,9 
XCVII 4.8183134~4 
XCVIII 4-7423078,7 

XCVlI 4'7946661~5 
XCVIII - '09 4'85.51768~5 
C '28 t -56 4'7789987,g 

- + '410 180 0 0'000 

53 42 23'032 
53 55 16.915 
72 2 2  20'053 

'18 
e18 
'19 

c 
CI 
CII 

CI 
CII 
C m  

4'6948438,4 
46960357~6 
4.1676247~3 

+ 'S2 
+ '40 
+ -14 

t '092 
+.025 
- - ~ 7  

4'8383656,2 
4'853.+369,1 
4*6948438,+ 

55 

-26 

.26 -25 

'51 
'51 
'50 

1.52 

' 

'77 I ] + 1.080 1180 o o-ooo 

+ '912 
+ '425 + -023 

+ 1.360 1180 o 0.000 

- "$1 
+ '52 
f '37 

+ 1.00 

-30 + 1'" +'I 1 7  + 1.227 30 29 6.0;~ 
- '451 34 49 48.619 I 1- 3 - 0 6  I I 

.gr - '17 -'056 - .2a6 I14 41 5'324 

-92 1 + '550 180 o 0'000 

+.lo6 4- 1.106 66 42 45'906 

+ -480 1180 o oaooo 

+'135 
+ ' o a ~  
-'157 

4.7902334,3 
4'841704418 
5'0433392,O 

- + z 6 + . 1 0 0  '18 [-.a06 
1 -  + '360 1 7 1  59 2.160 

'386 41 18 11.934 

- 
' 2  75 + '542 + '213 

65 38 2.915 
8.5 31 0'052 
28 50 57'033 

5'0433392,O 
5'0825234,g 
4'76755674 



KARACHI LONGtITUDINAL SERIES. 43, 

Nmn-(XXIII)  and (XXV) appertain to base-line figures. 

J. B. N. HENNESSEY. 

No. of -16 

7'4 

Corrected plane 
angle 

0 1  N 

35 3 I 1.350 
116 o 6.629 
28 56 42.021 

station 

C 
CI 
CI I I  

Milea 

I3 154 
20.585 
I 1.085 

Distance Correctionr to Observed Angle 

326 

327 

. 

C I ~  
CII  
CV 

CII 
cv 
CIV 

Log. feet I 
4.84170448 
5-0361917,o 
4'7673567,1 

I I  

-29 '" 

'28 

715 

13'966 
13.461 
I 1.684 

12.799 
9'857 

13.966 

19.106 
94.57 

11.684 

Feet 

69455'16 
108690.53 
58527.06 

4.86 ;6933,8 
4.8517210,5 
4.79023363 

4'8298126,8 
4'7 1637363 
1'8676933,8 

5*0038093,4 
4'7163736,3 
4.79023343 

328 

329 

330 

331 

73738.34 
71075'68 
61692'65 

6757914 
52044'35 
73738.34 

100880.99 
52044'35 
61692'65 

716 . 

717 

718 

.86 1 1 +1.8601180 o oaooo 

17.434 
20.269 
12.799 

12.784 
18,639 
1 7 . ~ 4  

21.109 
16.498 
12.784 

16'450 
20'452 
21.109 

12-231 
15-469 
10*269 

16.095 
16.291 
12'231 

10.962 
20.452 
16.291 

n 

+ + 1-63 '39 - -16 

L 

CII  I 24 46 23.455 
CII I  25 4 21.625 

92053'64 
107022'72 

67579.14 

6;502*10 
98412.34 
92053.64 

111453.11 
8710931 
67502.10 

86858.08 
107984.67 
111453.11 

64577.72 
81674.33 

107022'72 

84982'14 
86016.69 
64577.72 

57879.71 
107984.67 
86016.69 

N 11 

--oro 
+.13g 
-a129 

+ '725 67 2 38.425 + '525 62 34 3'225 
'32 

CIV 

cv 
CIV 
CVI 

CIV 
CVI 
CVII 

CVII 
CVI 

(XXIII) 

CVI 
(XXIII) 
(XXV) 

'11 

+ '380 
+xe769 
- '289 

+ '69 +'035 

30 9 14'920 

-62 I 1 + .600 1180 o o-ooo 

-31 

'95 

58 33 4'1i9 4.964040995 
82 40 19.079 5'0294759,5 
38 46 36.748 4'8298126,8 

1'46 1 I + p60 1180 o o-ooo 

41 20 42.006 
74 23 1.782 
64 16 16'2 12 

1-42 ( + .7501180 o 0-000 

47  1 -39 (+*0.52 / / - '338 1 91 21 2'912 
'46 - .;g + * O I I  - '379 51 23 7 - 1 4  
-46 - '17 -'06,3 - '2.33 37 15 49'847 

3 2 + . 4 9 l + . 0 3 5  + -24 -.O;O 

4'8293172,5 
4.9930496,~ 
4.9640409,5 

5.0470921,8 
4'9400645,7 
4'8293 172,5 

4'8100827,5 
4'9120855,q 
5.0294759,s 

4.9293276,' 
4'9345827,r 
q'8100827,5 

4';625263,6 
5'0333620,8 
4.9345827,1 

CV 3; 2 26.648 
CVI 49 37 42'502 
CVIII P? I9 50.~50 

1 + .170 I 50 23 18.350 

2 ;  I+ 6 1  ltaoi0( 1 + .060 
'26 + '24 -'034 . + '206 

46 36 4'128 qg388101,8 
64 3.5 51.361 5.0333620,8 
68 48 4'511 5'0470921,8 

2.07 1 ( + '730 1180 o o'ooo 

CVI 
cVI1.J. 
CIX 

CVI 
CIX 

(Xxv) 

62 12 19'850 
42 56 35'256 

-27 + '32 -.or6 + '304 74 51 4'894 

-80 1 ( + -570 1180 o 0.000 

( +1'420 

1.25 1 I - -480 1180 o o-ooo 

66 57 5 r*800 
68 39 51'648 
44 22 16.552 

1.21 I ( + -470 1180 0 0'000 

180 0 0'000 

32 1.5 32'479 
95 1.5 13.500 
52 29 14.021 

'39 
'39 
'39 

- '29 
+ '07 
+ '07 

1.1 7 1 - -150 1180 o *oooo 



427, 
PRINCIPAL TRxANauLATTON-TRIANGLES. 

No. of trisngls 

319 

320 

311 

322 

323 

324 

325 

BtstiOn 

XCrI 
XCV 
XCVI . 

7x0  

711 

1 2  

713 

. 

Corrected plane 
angle 

o I II 

53 1% I 1'746 
64'38 34.234 
62 9 14.020 

B H 
3 'W 

ma 

11 

-25 
'26 
'a5 

-76 -I o o 180 o 0.030 

Correotio~ to Observed Angle 

Milea 

10.771 
12.155 
11'893 

Diatsnce 

I r .08~ 
12.400 
I 1.921 

11'527 
12.155 
11.082 

Log. feet 

4'7548904,o 
4'8073881,1 
4'7979382,o 

4'7672544,6 
4'8160659,3 
4'7989#0,2 

4'78433 169 
4.8073881,~ 
1'7672544,6 

F igm 

r 

- '07 
- -45 - -55 

11.092 
10.463 
10'771 

9.380 
9.406 

11-092 

13.054 
13.515 
gm3S0 

11.085 
13.569 
13.054 

11.386 
12.465 
10.463 

11.804 
13.569 
11.386 

20'927 
22.903 
11-085 

I 1684 
13'154 
20'927 

56870'94 
64178.29 
62796'90 

58513.28 
65473'56 
62942'51 

60859.94 
64178-29 
58513'28 

XCI 
-7 1 

- '095 54 ro 13.865 
XCII - '011 65 7 18.749 
Xclv - '554 60 42 27.986 

Cimuit 

11 

+'106 
+'034 
-'I.+o 

58563.19 
55246'89 
56870.94 

49527.21 
49663'32 
58563'19 

68923.23 
7 1357.05 
49527-21, 

58527'06 
71643'51 
68923'23 

6011f'a1 
65813.26 
55246'89 

62325'55 
71643'51 
60117.21 

110494'12 
120927.05 
58527'06 

61692.65 
69455'16 

110494'12 

I Et I d  

XCrI 
XCIV 
XCVI 

X W  4'7676247,3 
XCVI 4'74230;8,7 
XCvII 44'75489~1,~ 

II 

XCVI 
XCVII 
XCIX . 

XCIX 
XCVII 
CI 

II 

+ '0.36 - '416 
- '690 

180 o 0'000 '79 - -660 

4*6948438,4 
46960357,6 
4')676247,3 

4'8383656,2 
4.8534369,~ 
4.6948438,4 

XCVII 4'76735674 
CI 4'8551 768,s 
0 4.8383656,~ 

-88 1 1 - -570 1180 o 0.000 

XCV '25 + '23 58 46 38'512 4-j78998;,9 
XCVII 69 25 13'77 I 4.8183134,4 
xcVJ,II 5 7  48 7'7x7 4.7423078~7 

XCVII 4'7946661,~ 
XCVIII 4'8557768,5 
0 4'7789987,9 

*a5 
'26 
'25 

180 o 0'000 

53 42 23'032 
53 55 16'915 
72 22  20'05.3 

66 1 I -1.800 

'84 + -410 180 o o'ooo 

c '51 - '41 +'135 - '275 65 38 2'915 
CI '51 + '52 +'022 + '54% 85 31 0'0.52 
CII '50 + '37 -'157 + '213 28 50 57'033 

1.52 +- -480 180 o 0.000 

CI 30 29 6-05; 
CII 34 49 48'679 
C1I-I I14 41 5'324 

-92 I 1 + .550 1180 o 0.000~ 

5'0433392,o 
5'0825234,9 
4'7673567,~ 

4'7902334,3 
4'8417044,8 
5'0433392,O 

+ '06 - -10 - -17 

55 

.r8 
018 
'19 

+.074 1 + '134 59 15 43'924 
+-122 + -022 65 o 35.152 

1-*196/- .366 ( 55 43.40'924 

+ 1.360 (180 o 0-000 

+ .S2 
+ -40 + -14 

t '092 
+.025 
- * ~ 7  

' 

2 6  + 1-00 

'26 f '26 

+ '912 
+ '425 + '023 

+ -106 1.106 66 42 4.5'906 
+ * I O O  + '360 71 59 2'160 

#a5 1- *18 ,--2061 1 - .386 1 41 18 11'934 



KARACHI LONGITUDlNdL SERIES. 

No. of triangle Corrections to Observed Bngle Distance 
Station 

C 
CI 
c1I.l 

CIU 
CII 
CV 

CI1 
CV 
CIV 

326 

32 7 

Corrected plane 

7'4 

328 

3'9 

330 

331 

- 
13 1.54 
20'585 
1x.085 

13'966 
13.461 
11.684 

12.799 
9.857 

13.966 

J. 8. N. HENNEeUev 

715 

716 
. 

717 

718 

N~TE--(XX~II) 

691.5576 
108690.53 
5851;'06 

73738'34 
71075.68 
61692.65 

67579'14 
52044'35 
73738'34 

angle 

II N II I I  r 

'29 + '39 -.OIO + '380 4.84170448 
'29 + 1.63 f.139 +1'769 5-0361g17,o 
'28 - '16 -.12g - '289 28 56 42.021 4.7673567,' 

19'106 
9'8.57 

11.684 

17.434 
20'2651 
12.799 

12'784 
18.639 
17.434 

21.109 
16.498 
12'784 

16.450 
20.45: 
21.10~ 

12.23 
15.465 
aomztj! 

16-09: 
16-29] 
12.231 

10.96: 
20.45: 
16.29~ 

100880.99 
52044'35 
61692'65 

92053'64 
107022.72 
67$;9'14 

6;502'10 
98412.34 
92053.64 

111453.11 
8 jrog.31 
67502'10 

86858.08 
107984'67 
111453.11 

64577.72 
81674'33 

107022.72 

84982'14 
86016.69 
64577.72 

57879'71 
107984~67 
86016.69 

4'8676933,8 
4.8517210~5 
4'79023343 

4.8298126~8 
4'716373693 
4,867693398 

CII  124 46 23.455 
CIII 2.5 4 21.625 
CIV 30 g 14.~zo '  

-62 1 1 + -600 1180 o 0.000 

.86 ) I +r.8601180 o 0.000 

67 2 38.425 
6% 34 3'225 
50 23 18.350 

9 5  I / + 1 . ~ 2 0  1180 o 0.000 

62 12 19.850 
42 56 35'256 
74 5 1  4'894 

5-0038093,4 
4.7163736~3 
4'79023343 

.80 1 + '570 (180 o 0.000 

CV 
CIV 

58 33 4'179 4'9640409~5 
82 40 19.073 5.0294759,5 

CVI 38 46 .'16718 4.8298126,8 

CIV 4.82931 72,s 
CVI 4'9930496,1 
CVII 4.9640409,5 

1.42 / + '750 1180 o o-ooo 

CVII 91 2 1  2'912 5'0470921,8 
CVI 51 23 7'241 4'940064597 

(XXIII) 37 I5 49'847 4.8293 [72,5 

"39 ( , - 950 ~ 1 8 0  0 0'000 

CVI .69 - -06 +.058 - '002 46 36 4'128 4'9388101~8 
(XXIII) '69 f .48 +'or I + '491 64 3.5 51.361 5.0333620~8 
(XXV '69 + r --'069 + '241 68 48 4'.511 5*0470921,B 

4'8100827~5 
4'9120855,4 
5.0294759,5 

4'9293276,1 
4.9345827,' 
4'8100827,5 

2.07 1 ( + .730 1180 o oaooo 

CV 3; 2 26.648 
CVJ 
CVIII 

49 37 42'502 
'42 03 19 50'8.50 

CVI 
CVIII 
C IX  

1.25 1 1 - .480 1180 o 0.000 

665751'800 
68 39 51'648 
44 22 16 '552  

CVI 
CIX 

( x x v )  

and (XXV) appertain to  base-line figures. 

- 

1-21 I I + -470 1180 o O'OOO 

4'7625263,6 
5'0333620,8 
4,9345827,' '39 f '07 

1.1 7 I - - r g o l r ~ o  o .oooo 

+'059 
+'oIo 
-'o69 

- '271 

+ '080 
32 15 32'479 
95 15 '3'500 + ' 00~  52 29 14.021 



PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS. 

KARACHI LONGITUDINAL SERIES. 

The initial elements of this Series are those of the stations (III) and (IV) and are obtained from the Great Arc 
Meridional Series page 2 5 -  being as follows :- 

Lat. N. Long. E. of Gh. Asimuth 
At (III) 24' 14' 201r'42 77' 43' I 1'~'09 351' 28' 10"'25 of (IV) 
J ( 1 )  23 59 44 '93 77 45 34 '03 171 29 8 -67 of (111) 

Distance (ITI) to (IV) in Log. feet = 4'9511023,O . 

I Fixed Station A Deduced Station B I 
seriea No. bi.,& ~7 

ij 

Latitude North 

30 

31 

32 

Longitude 'East of 
Greenwich 

I 
IV 
I1 
I 
I11 

v 
VII 
I 
I1 
I11 

I11 
VI 
VIII 
VII 
111 

Azimuth of A 

Note,-(111) and (IV) appertain to baw-line i lgueb. 



KARACHI LONGITUDINAL SERIES. 
45-b 

AtoB 
i, hg. feet 

4'848.548319 
5'1215489~2 
5.109267~~0 

4'983181517 
5'0719977,I 

5-2673728,~ 
5'2402288,4 

4'9833200,7 
5*0916670,7 
5.0842015~6 

5'1492051~0 
4'987797619 
5'177979413 
4'9219084J3 
4.9181115~8 

5~0280188~6 
5-o68140?,0 

5'1394110,Z 
5.0188557~4 
4'976074417 

5'1469214~0 
5.1471640,~ 
5-2216133~8 
5.0118681,o 

5'196730919 

5.0660415~9 
5'1921407,5 
4'9233#0~3 
5'1324806~8 

4.84975~3~7 

5'104880911 

5'0215104,4 
4'8832586,g 
5'0499755~3 
4.9765810~1 

& 
-3 
.E 
U 

32 
JJ 

9 s  

2~ 

33 
JJ 

DJ 

34 

JJ 

78 
JJ 

JJ 

JJ  

79 
JJ 

JI 

JJ 

80 
JJ 

8 )  

91 

81 
II 

2 
.tl 
D 

33 

34 

78 

79 

80 

81 

82 

&rim No. 

VI 
IX 
XI 
VII 
VI 

X 
IX 
IX 
XI11 
XIV 

XI1 
XI11 
x 
XI1 
XVI 

XI11 
XV 
XVII 
XTrIII 
XI11 

XV 
XI1 
XV 
XVII 
XIX 

XX 
XV 
XVII 
XXI 
XXII 

jxvII 
XIX 
XIX 
XXI 
XXIII 

Fired 

aeries no. 

111 
VIII 

>J 

JJ 

JJ 

VI 
>J 

JJ 

JJ  

Ix 
>J 

91 

x 
XIV 

3) 

XVI 
JJ 

>J 

IJ 

XI11 
>I 

XI1 
XVIII 

JJ 

JJ  

JJ 

xv 
XX 

>J ' 

JJ 

)J 

XVII 
XXII 

JJ 

&nth of A 

0 I  I1 

257 57 28-14 
247 51 17-01 

291 7 0'37 
59 23 27-65 

160 15 42-02 

241 3 40'53 
290 34 8-54 
181 31 34'62 

232 5 43-03 
283 42 4-23 

21% 40 39'50 
282 4 11.57 

179 4' 29-57 
292 30 2.36 
227 8 41-62 

168 55 43'76 
202 55 54'97 
240 7 18.26 
292 o 23.89 
IzO 47 59'4O 

244 53 46.42 
17% 14 26.03 

298 30 3'19 
191 53 10.67 
218 12 10.83 

260 5 35-52 
160 47 38.89 

297 so 21'75 
229 28 19.80 
285 11 40.71 

'33 4' s6"5 
'70 27 39% 
258 3 28-63 
198 4 59-71 
2-54 38 59-49 

Deduced Station B Station A 

Azimuth of B 

0 I I1 

78 2 32-14 
68 o 22-56 

111 15 57.22 
239 17 17.10 

340 12 45'13 

61 15 29-91 
IIO 46 7-29 

1 31 46.07 
52 12 58-85 

103 50 54-64 

32 46 15.02 
1°2 I1 I3.75 

359 4I 25'99 
112 35 38'72 

47 13 14.43 

348 54 11-95 
22 59 17.78 
60 16 11.18 

11% 7 38-07 

3O0 4I 56'57 

65 3 9-46 
352 13 2-41 
118 40 45-41 

11 54 52'09 
38 I9 25'47 

80 14 10.75 

340 43 5O.4' 
''7 55 49'55 
49 36 0.22 

105 16 47-31 

3'3 35 5"7 
350 26 21-97 

78 9 0.04 
18 7 35'42 
64 45 23.68 

Latitude North Lon 'tude East of 
8reenw ich 

O I I I  I 
24 14 10.67 

24 30 . 3'74 

23 49 18-04 

24 17 33-06 
24 34 50.10 

23 54 35-44 

24 25 32.46 

24 7 45'23 
24 14 13'63 
24 32 1-18 

24 11 37'54 

24 28 44.16 

24 14 11-86 

24 31 48.39 

24 25 7-27 

I , ,  

76 39 16.38 
76 39 44-13 

76 39 25'14 

76 22 9-03 
76 18 27-11 

76 25 33'84 

76 7 29-34 

75 59 16.08 
75 45 j5.89 
75 50 1-55 

75 32 27-03 

75 29 19-42 

75 10 43.06 
75 17 0.22 

75 I 32'87 



4 L b  PRINCII'AL TRTANGUL.4TION-LATITUDES, LONGITUDES LW AZIIMJTHB. 

, 
'6 
R 

-j 

81 

JJ 

82 

JJ 

II 

130 

J 

J) 

131 
I 

33 

I 

132 
J 

JI 

J 

I) 

133 

¶J 

JJ 

J 

134 
J 

JJ 

JI 

JJ 

, 

$ 
.$ . b 
U 

130 

'30 

131 

132 

133 

134 

135 

Station A Fixed 
6 

I 

Serioe No. 

XXII 
JJ 

XIX 
XXIII 

JI 

>I 

JJ 

XXI 
XXIV 
XXVI 

JJ 

J) 

XXVIII 
JI 

3I 

JJ 

xxv 
XXIX 

JJ 

>J 

JI  

)> 

XXvII 
xxx 
=XI11 

jj 

>J 

J) 

XXXIV 
¶a 

JJ 

J) 

JJ 

XXxII 
XXXV 

Azimuth of B 

o r  n 

108 22 37-80 

324 53 6-27 
97 25 21-52 

4 33 49'82 
55 52 11'22 

157 44 29'72 
322 24 8-12 

68 14 49'77 
I25 50 34'45 
15 31 35-12 

55 5I ~ 7 . 4 ~  
104 44 31-53 

9 47 44'45 
89 58 14'24 

148 53 43-96 

333 LIZ 59's2 
1°9 43 47'I3 
60 19 35-48 

123 54 49-67 
190 3 29.01 

320 7 43'72 
356 55 39.88 
80 50 14-69 

"7 38 44'32 
2 I4 s6'53 

56 15 30'83 
106 4 24'19 I 

8erios No. 

XXVI 
XIX 
XXI 
XXIV , 
XXV 

XXVI 
XXI 
XXIV 
XXV 
XXV 

XXvII 
XXTIII 
XXVII 
XXIX 
XXXI 

xxv 
XXvII 
XXXII 
XXSIII 
XXXI 

XXVII 
xxx 
xxx 
XXxII 
XXUI 

XxXIv 
XSXVI 
XXXI 
XXXV 
XXXVII 

XXXVIII 
XXSVI 
XXXII 
XXXV 
XXXVII 

A to B 
i, Log. feee 

5.0950874~1 
5"74O945~7 
5.0855898,~ 

4'9525353~7 
4'9113452~8 

4,9344920~7 
4'9214691~1 
4'7960898~2 
4'8719683~0 
5*1143126,0 

5'2056239J5 
5.0635141~4 
5.0841685~3 
5.0791110~4 

5.2524693J2 

~ '~3793~710  
5'0'7~575J0 
5'1383141J5 
5.1358358~4 
5.1921624,g 

5'1915425J1 
5"290445,1 
4'9715322~3 
5'15533~4J4 
5'1598054~6 

4'9644,508~4 
4.9128765,~ 

241 9 44-80 5.2050256~1 

Azimuth of A 

o r *  

288 I3 45-10 

'44 59 ~ ~ ~ 9 4  
277 16 26-32 
1843318.12 

235 47 10'34 

337 42 3-14 
I43 27 54'77 
248 10 32-62 
305 46 6.62 
195 28 59'20 

235 41 37-03 
284 36 4.61 
189 46 11-61 
269 49 10.08 
328 46 40.15 

'53 28 46.96 
289 36 29-80 
240 10 36-37 
303 46 12.16 

'0 5 33-71 

140 15 11-65 
176 56 12-27 

260 43 22'13 

297 29 16'73 
182 14 0'94 

236 9 41-31 
285 58 23'56 
61 20  31-62 

rgo 14 7-98 
231 22 24.39 

304 39 25'27 
338 20 40.67 

142 42 2'35 
250 3O 54'3I 
302 56 15.33 

Deduced 

Latitude North 

o I II 

241021'go 

24 17 33'54 

24 38 15.67 

24 23 21.01 

24 43 6.11 

24 43 3-93 
25 8 22-17 

24 31 47.99 
24 55 38'24 

24 20 52-34 

24 47 10.58 
24 59 21.99 

aq 26 19.52 

24 34 20-39 

24 58 28.78 

10 15 51-05 

51 29 45'84 

124 46 56-69 
178 20  50.42 

322 36 40.97 
To 37 s6'13 

123 I 51-22 

Station B 

LmBitude of 
Gtreenwlch 

o I I I  

75 015.84 
74 49 23'29 

74 55 39-78 

74 31 42'24 
74 35 25.66 

74 13 44-30 
74 18 40-16 

73 52 10.41 
73 53 11-59 

74 15 2.32 

73 39 20.09 
73 38 56'93 

73 35 12.62 
73 21 42-82 

73 21 27'13 

5*1083222,6 

5.095884493 

5.0798864~9 
4.8684116~8 
5.0686944~6 

4 . 9 ~ ~ ~ 3 ~ ~ ~ 3  
4.9501584~9 



KARACHI LONGITUDINAL SERIES. 47-, 

AtoB 
;, Log. feet 

4'9459537J3 
5.1846654~2 
4'9855702J5 
5'1~49709J~ 
5.1841945~1 

5"270933,9 
5'1475243~7 
4'9735392~4 
5'134310.5~9 
5'0971~~~J5 

5-1054600~5 
5'1~~0.577~4 
5'O3'44963 
5'1803796,3 
4'8392480,3 

4'8040638~4 
5'2541461J0 
5'13w884J6 
4.9265618~1 
4'8884804~0 

4-7883329,6 
4.721396716 
5'0994~49J3 
4'9759556J9 
4.6577812~5 

4-837180.5,~ 
4.8039359~2 
4.8067441~9 
4'8374121J1 
4'860327418 

4'8467594,o 
4'9103800~0 

4;7725122,3 
4'7969275~4 
4'8013810,2 

i 
I 
ij 

135 
11 

1) 

Jl 

136 

I1 

I1 

I 

137 

II 

I1 

11 

138 

>I 

11 

IJ 

139 
J> 

JI 

IJ 

11 

140 

IJ 

I - 
IJ 

II 

141 
JJ 

IJ 

Azimuth of A 

0 I I1 

2172725.81 
282 11 54'41 

86 52 43'3O 
'79 26 3'9O 
205 33 25.17 

248 53 37'13 
316 53 21-29 

I44 3 Z2'9I 
242 59 49-89 
227 20 40.79 

291 53 21'25 

1 0  54 41-14 
1 4 ~  37 36.53 
271 50 2-18 
236 3 1.82 

282 33 28-49 

55 4 15.~7 
168 45 47'5% 
186 58 22-76 
219 11 39-91 

280 54 43-01 

354 4O 57'I7 
138 17 41-26 

275 59 46.22 
301 40 18.47 

241 7 38-98 
294 6 14'27 
349 51 30.21 
53 4' 29'17 
'70 55 55-85 

288 29 3.20 
298 9 9.12 
182 o 16-38 

237 19 34-65 
29' 33 14'18 

g 
-3 
8 

136 

'37 

138 

139 

140 

141 

142 

Fixed 

Series No. 

XxXvIII  . 
1) 

JJ 

YJ 

XXXlX 

YJ 

>J 

>> 

X x X v l I  
XLII 

Y> 

JJ 

J> 

X L  
XLIV 

JJ 

>J 

JJ 

XLV 
J> 

J> 

JJ 

IJ 

XLIII 
XLVI 

XLIX 
J l  

J> 

2) 

JJ 

XLVII 
X L m I I  
LII 
JJ 

JJ 

Series No. 

X x X I x  
XLI 
XXXVI 
XxXvII  
XL 

XLII 
XLI 
xxxTTII 
XL 
XLIII 

XLIV 
XLI 
XL 
XLIII 
XLV 

XLVII 
XLI 
XLIII 
XLVI 
XLVIII 

XLIX 
XLVII 
XLIII 
XLVI 
XLVIII 

LI 
LII 
L 
XLVII 
XLVIII 

L 
LI 
LI 
LIII 
LV 

Station A 

Azimuth of B 

0 I 11 

37 31 31'35 
102 23 21-79 

266 45 I9.93 
359 Ti 57-33 
25 38 22.92 

69 3 4'34 
'37 O 40e24 
323 59 12.68 

63 8 54.87 
47 27 34'79 

112 z 17-42 
IgO 52 28'75 
326 33 1°'40 
92 1 19.17 
56 7 21.89 

102 38 11-45 

234 53 %'57 
348 43 48'75 
6 59 8.96 
39 15 20.48 

100 59 16.18 

I74 4I I9.3' 
318 I1 ~ 4 . 4 ~  

96 r5 47'32 
121 43 12-01 

61 12 11-37 
114 1 0  38-09 
169 52 21.53 

233 37 I7'4I 
350 55, 4'25 

108 34 7-22 

118 I4 32'00 
2 0 25-78 

57 23 24.07 
111 37 42'25 

Deduced 

Latitude North 

0 I 11 

244654.71 
25 3 51-50 

24 24 9'27 

24 38 58.39 

24 24 59-77 

24 46 50'77 

24 40 29.02 

24 49 8.38 

24 26 38.64 

24 30 35.36 

24 42 24.61 

24 36 56-19 
24 46 42's8 
24 52 49'57 

24 41 7.79 
24 50 33'33 

Station B 

Iangitude of 
Greenwich 

0 I I1 

731143'48 
72 54 21'85 

72 59 48-01 

72 49 6.91 

72 32 29-86 

72 27 44'54 

r 

72 17 22-84 

72 16 29'94 

72 15 31-69 
72 8 32.81 

72 6 28.89 

71 55 36.09 
7' 55 58'57 
72 4 26-52 

71 46 26-31 

71 45 19'73 
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Fixed 

Beries No. 
2 
1 
3 

143 

144 

145 

146 

147 

148 

Station A 

Azimuth of B 

0 I I1 

231 36 3'32 
61 9 6.04 
121 58 36.08 

'73 52 8.46 
296 34 1-81 

349 6 54-48 
54 5 54'96 
104 12 35'69 
8 9 2-72 

68 34 38-15 

132 58 4'08 

244 27 44'4I 
13 23 3.90 
70 18 34-18 
140 16 58.26 

187 47 5'* 
325 10 1'4; 
88 49 53'09 
131 12 55.10 
11 51 19.06 

72 32 15'27 
137 32 15-02 

259 54 35"O 
94 32 23-18 
132 3 33'44 

18 49 2.31 

7514 6-95 
23 7 8-11 
68 2 26-90 
106 12 47-72 

333 40 3'75 
22 6 9.81 
88 32 57'01 

I39 40 15'19 
44 45 16-55 

I41 

142 
II 

>J 

JJ 

IJ 

I43 
IJ 

J> 

II 

144 

JJ 

>I 

>J 

JJ 

I45 

>) 

II 

¶I 

146 
IJ 

147 
IJ 

I) 

II 

148 

Seriea No. 

L 
LVI 
LVII 
L v  
LI 

L I v  
LIV 
LVI 
LVI 
LVIII 

LX 
LV 
L I x  
LXI 
LXII 

L x  
LVI 
L I x  
L x I  
LXI 

LXIII 
LXV 
L x  
LXIV 
LXIII 

LXIII 
LXVII 
LXVI 
LXVIII 
LXIX 

LXTII 
LXIV 
LXVI 
LXVI 
LXX 

Deduced 

L~~~~~~ North 

0 I 11 

24 35 14'92 
24 46 44.68 

24 32 7'21 

24 43 46'31 

24 52 39'08 

24.35 4-88 
24 40 43-31 
24 51 19-36 

24 48 3-43 
24 58 40'45 

24 41 34.19 

24 56 36'25 
24 4; 51-07 
24 52 2'O3 
25 o 28.18 

24 49 54-91 

A - B  
in Log. feet 

4'7758111~0 
4'8676~36~3 
4.8080406~9 

4'7590~~59 
4'753724299 

4'744788299 
4'696477490 
4.8889332,9 
4'847159995 
4.6922424,a 

4'72024~0~4 
4'729'53597 
4'733200',6 
4.7382615~5 
4.7743221~6 

4'734635092 
4.798442~~6 
4'6852441~6 
4'714932499 
4'8169046,o 

4'817969595 
4,7808879~7 
4'663335097 
4'8160424~8 
4.821885992 

4.8320418~2 
4.6910205~8 
4'7606922~6 

4.8685587,7 
4'9248321~5 

4'761554191 
4*6274055,5 
4'6836137,6 
4'698254996 
4'9540225,5 

LII 
LIII 
JJ 

>J 

IJ 

II 

LI 
LIV 
LVII 
>I 

JI 

91 

LT-111 
31 

JI 

I> 

9) 

L v I  
L I x  
LXII 

>I 

13 

I> 

LXI 
II 

LXV 
>l 

LXVII 
>1 . 
IJ 

>J 

LXIII 
JI 

LXIV 
LXIX 

Station B 

Longitude Eaet of 
Greenwich 

0 I I1 

71 34 46.61 
71 36 34-66 

71 48 19'95 

71 28 17'52 

71 29 37'37 

71 26 1.83 

71 18 58-74 
71 21 24.87 

1 

71 10 4-02 
71 14 1-82 

71 7 11'00 

71 5 25-99 
71 1 20.38 

70 53 1-85 
70 50 47-97 

70 39 20'39 

Azimuth of A 

0 I I1 

5' 39 36'62 
241 4 14-37 
301 54 28-54 
353 5' 4O.57 
116 37 51-12 

169 7 41'81 

234 5% 53'57 
284 6 57-61 
188 8 17-60 

248 31 9'99 

312 55 8-86 

64 31 24-75 
193 22 7-29 
250 14 40.65 
320 14 5-22 

7 47 38'50 
I45 12 43-81 
268 46 14-74 

3" 9 s8'77 
191 50 17.85 

252 27 29.38 

317 29 8-37 
79 58 2-20 

274 27 27.60 

311 59 49'66 

198 47 22'23 
255 1 0  29.27 
203 5 24'81 

247 57 13'53 
286 6 37.00 

'53 42 0.69 
202 4 57.38 
268 29 17-38 

3'9 37 48-43 
224 40 26-84 



KARACHI LONGITUDINAL SERIES. 49-, 

, Log. feet 
- B  

4'6931768~1 
4'9826046~3 
4.7206329~0 
4'7196961~6 
4.7292814~1 

4'9973586J1 
4'9331237~5 
4'8531793~0 
4'8849996j2 
4'7801569~6 

5'0155298~3 
4.7581911~6 
4'9673728~9 
4'8464283,8 
4.7708428~8 

4.8106699~7 
4'9613162~0 

4'8479917J6 
4.8788~49~6 
4'98307634 

4-8838938,3 
4.8242046~9 
4'6784239~7 
4'7464496j7 
4'6678925~6 

4.96346758 
4'8755377~4 
4.984~969~1 
4'8181132~2 

4,6899704~4 

4'8794929J4 
4'9245048,o 
4'8935676,o 
4.8673021~9 
4'8953996J7 

2 
1 
i;, 

149 

150 

151 

152 

153 

I$+ 

155 

0 

148 
JJ 

JJ 

149 

JJ 

JJ 

J) 

150 

J) 

JJ 

)J 

151 

JJ 

JJ 

JJ 

152 

a> 

JJ 

JJ 

JJ 

153 
JJ 

JJ 

J) 

154 
SJ 

)J 

JJ 

JJ 

6eriell No. 

LXXI 
LXVI 
LXVIII 
LXVIII 
L x x  

L x x I I  
LXXIII 
LXVIII 
LXX 
LXXII 

L X X N  
LXXV 
L x x  
LXXII 
LXXIV 

LXXVI 
LXXVIII 
LXXII 
LXXIV 
LXXIX 

L X l X  
LXXVIII 
LXXIV 
LXXVII 
LXXVII 

LXXIX 
LXXIX 
LXXXI 
LXXXIII 
LXXVIII 

L x x x I I  
L x x x v  
LXXXVI 
LXXXIV 
L x x x I I I  

Fired Station A 

Elerier No. Azimuth of I o I rr 

LXIX 
JJ 

JJ 

LXVI 
L X m  

JJ 

JJ 

JJ 

LVXIII 
LXXIII 

JJ 

JJ 

JJ 

LXX 
LXXV 

JJ 

JJ 

JJ 

LXXII 
LXXVI 

JJ 

JJ 

JJ 

39 

LXXIV 

LXXVII 
LXXX 
JJ 

JJ 

JJ 

LXXXI 
JJ 

J> 

99 

>J 

Deduced Station B 

75 12 38-71 
322 39 46.58 
346 26 0.14 
118 54 43-12 

16 53 24-64 

59 39 4Sa25 
96 44 48.50 
302 36 36.83 

80 25 '9'74 
o 30 29.67 

46 41 10.15 

74 5 59.32 
311 18 52'85 

90 52 36-04 
20 3 8.61 

65 7 48.65 
III 55 37.09 
309 1 0  "'63 
81 46 30-91 

67 36 53'50 

117 34 35.87 
156 48 29.20 
306 12 58'93 

358 59 9'23 
53 41 46-58 

102 I 3-84 
16 I3 24'67 

80 40 33-24 
134 40 2-73 
238 o 10.82 

'5 5I %4'73 
64 24 23'49 
1 ~ 7  58 8-73 
152 23 45'32 
217 56 26.07 

LstitudeBorth 'hdeE*Of 
%enwich AZhpthofA  

o r. rr 

255 8 59.68 
142 44 12.88 
166 26 56-59 
298 51 13-76 

196 52 13-43 

239 33 13.08 
276 38 17-56 
122 41 11-70 

260 I9 34'53 
18o'~o 27-23 

226 35 25'50 

254 I 46-40 
131 24 11-52 

270 47 15-93 
200 I 36-23 

245 3 20.17 
291 49 6.99 
129 14 21-31 
261 40 49-76 
247 30 8-21 

297 29 25.03 
336 46 28-60 

126 15 54-38 
178 59 13-72 
233 38 56.12 

281 54 15-24 
196 I I 48-90 
260 33 16.59 

314 36 27'25 
58 3 21-82 

I95 49 50°40 
244 18 37.19 
287 52 27.08 
332 21 8-19 
38 o 8-46 

o r  n 

24 58 23.16 

24 50 5.01 
25 o 2-14 

24 48 17-18 
24 57 26-28 

24 52 56.48 
25 3 3.89 

24 46 52.76 

24 58 47.00 

24 43 44.01 

24 56 11.09 
25 6 24'88 

24 44 8.98 
24 50 10.79 
25 o 9-68 

25 6 57.72 

l o  I /  

70 42 9-50 

70 26 38.20 
70 26 44-00 

70 13 5-51 
70 16 45-08 

70 6 1-90 
70 I 22.18 

69 50 2-84 

69 53 50.48 

70 6 18-61 

69 36 35-65 
69 45 21-44 

69 3% 5IS07 
69 22 52-74 
69 23 6-31 
69 30 24-20 



50% 
PRINCIPAL TRIANGUUTIOH-UTmm)ES, LONGITUDES am AZIMUTHS. 

2 
.: 
2 
ij 

156 

157 

158 

159 

. 

160 

161 

in Log. feet 
A b B  

4'9698144J7 
4.9846~23~5 
4.9165943~6 
4.8204163~7 
4.7815071,~ 

4"/587847,5 
4.6970726~0 
4.7604072~8 
4'7410828~7 
4.739012596 

$7~95094~7 
4'775346393 
4.760~57'9~ 
4'735664398 
4'7151207~6 

4'7989440,2 
4*8160659,3 
4'765871292 
4'789953298 
4.797938~~0 

4.8073881~1 

4'7672544~6 
4.7847172~7 
4'7123552~7 
4'764494095 

4'7705932,I 
4'767624793 
4.6960357~6 
4'7843314~7 
4'7j48904~0 

4'8183134~4 
4.7423078~7 
4-8534369,1 
4'694843894 
5'0433392~0 

Fixed Station A 

Azimuth of B ; Series No. 

L x X I x  
LXXXII 
LXXXlV 
LSSXV 
LXXXV 

LXXXVII 
LSXXIX 
LXXXIV 
xc 
XCI 

L x s x I x  
LXxXV 
LxXxTTIII 
LXXXVIII 
XC 

XcII  
XCIV 
LXXXIX 
XC 
XCV 

XCVI 
XCIv 
xc 
XCIII 
XCIII 

XCV 
XCITII 
XCIX 
XCIV 
XCV 

XCVIII 
XCVII 
CI 
XCVII 
CII 

0 I 11 

3O7 7 15'~' 
80 11 53'27 
92 21 16-55 
123 33 22-25 

I 11 4.33 

61 53 35-87 
119 56 48-52 
224 19 16.27 

54 3 34.32 
I22 17 35'72 

138 8 22'27 

304 1 54'03 
359 17 46'33 
63 34 17'72 
119 10 28.95 

56 50 38.45 
111 o 52-57 

247 8 34-68 
358 19 8'33 
59 11 21-68 

112 23 33-68 

171 39 17.85 
296 27 22-31 

358 2 4 - 7 9  
65 15 33'69 

109 10 48.84 
51 38 12.09 
105 20 35-30 
236 35 20.46 

354 28 15.9' 

52 4 31-25 
111 31 10.01 
64 22 1.65 

357 39 15-48 
78 56 45'57 

154 

155 

SJ 

JJ 

JI 

156 
JJ 

JJ 

J> 

JJ 

157 
J) 

JJ 

J) 

158 

JJ 

JS 

JJ 

JJ 

159 
JJ 

JJ 

JJ 

160 

89 

161 

LXXXI 
LXXIX 
LXXXIII 
LXXXII 
LXXXVI 

J> 

JJ 

J) 

LXXXVII 
JJ 

JJ 

JJ 

31 

LXXXV 
LXXxvIII 

XCI 
JJ 

JJ 

9> 

XCII 

JJ 

IS 

JS 

JI 

XC 

XCIII 
XCVI 
19 

JJ 

JJ 

xcv 
91 

XCIX 
39 

CI 

Deduced 

htitude North 

0 I 11 

24 55 41-58 
2.5 4 15-66 

44 50 21.02 

25 0 31.53 

24 46 10.63 

24 54 50'20 
25 4 23'72 

24 49 3I.23 

24 58 52-01 

24 46 19-65 

24 52 51-71 
25 I 1'94 

24 42 56-21 

24 55 55'68 

24 52 24'51 

Station B 

Longitude Greenwich East of 

0 I I1 

69 13 56.39 
69 15 17-12 

69 5 5 2 ~ 3  
69 5 32-50 

69 14 $07 

68 56 0.05 
68 54 27'68 

68 46 14'56 

68 45 15-08 

68 56 19.13 

68 36 56-38 

68 36 34-36 

68 36 46-42 

68 24 55'36 

68 5 17-67 1 

Azimuth of A 

0 I I1 

127 12 55-14 
260 4 41-17 

272 14 55'77 
303 29 11.42 
181 10 58.62 

241 49 43-76 
299 53 29-96 
44 22 21'73 
234 o 10.56 
302 14 3.02 

8 a Li6'39 
'24 5 39.70 
179 17 49-56 
243 3O 35'95 
299 7 2-57 

236 46 36.87 
290 56 11-18 
67 12 42-12 
178 19 16-61 

239 7 15.45 

292 19 1-64 
35' 38 38.82 
116 31 31-39 
178 z 52-81 
245 11 33-28 

289 6 35-26 

231 34 41-87 
285 16 55-24 

56 39 14-23 
174 28 40'96 

232 40 33-20 
291 27 15-40 
244 17 6-52 
I77 39 24'77 
258 48 29.67 



KARACHI LONGITUDINAL SERIES. 5 1 .  

Borr-(XSIII) snd (XXV) appertain to baae-line figures. 

J. 8. N. HENNESSEY. 

A t o B  
in Log. feet 

4.8417044~8 
4*8383656,2 
4'7673567J1 
4'7789987J9 
4'8557768,5 

4'7946661,s 
4'790233493 
5-0038093~4 
4.8517210~5 
5'03~19'7,~ 

5.0825234~9 
4.8298126~8 

5,0294759~5 
4'91~0~55J4 
4'8676933r8 

4 .71~373~~3  
4'8293172J5 
5'04709~1J~ 
5'0333620,8 
4'9345827>1 

4.8100827~5 

4'9640409J5 
4'9930496~1 
4'9400645~7 
4.9~93276~1 

4~388101~8 

4'7625263,6 

Azimuth of A 

- 
0 I  11 

289 20 51'43 
105 40 22.35 

173 26 15-55 
180 52 25-25 
236 26 0.46 

289 12 9-07 

223 58 40'74 
248 59 7'12 

290 59 30'59 
1 3 ~  23 3'9' 

287 39 27-20 

204 17 17-09 
262 44 20.56 

299 49 29'31 
161 24 37-19 

279 8 22.25 

I95 5% 35'39 
247 9 1 6 ' 3 ~  
293 45 36-89 
326 5 3'84 

33 9 20'58 
Iz l  36 57-53 
260 8 52-07 
284 25 6-61 
281 42 46.89 

182 33 24-25 
61 20 17.73 

i 
3 
8 

162 

163 

164 

165 

Station A 

Azimuth of B 

0 I  11 

109 25 51-93 
285 35 18-70 

353 25 45'01 
O 52 29'42 

56 30 32'69 

109 16 36.28 

44 1 57-06 
69 6 18-88 

I I I  4 35.80 

318 '7 33-73 

107 48 12'13 

24 19 24-77 
82 52 29'44 

119 54 $'50 
341 22 49'25 

99 I2 I7'O7 
'5 54 O'O5 
67 I7 7'76 

113 53 12'57 
1 4 ~  8 45-44 

213 6 37-64 
3'' 3' 57'79 
80 16 15.05 

104 31 32.01 
IOI 49 12-63 

2 33 42-09 
241 16 22.48 

6 
A 
4 e .- 
0 

161 

JJ 

JJ 

162 

YJ 

YJ 

22 

163 
JJ 

JJ 

JJ 

164 
YJ 

JJ 

YJ 

JJ 

JJ 

16j 
YJ 

Fixed 

Beries 30. 

C I  

J J  

JJ 

X C v l I  

JJ 

XCVIII 
CI I I  

JJ 

JJ 

JJ 

C 
CV 
JY 

YY 

J J  

C I I  
CVI 

JY 

JJ 

JJ 

~9 

JJ 

CIV 
CVII 
CVIII  

(XXV) 
JJ 

Series No. 

C I I I  
XCVII 
c 
X C v I I I  
C 

C 
CI I  
CIV 
CV 
c 

CII  
CIV 
CVI 
CVIII 
CII  

CIV 
CVII 
(XXIII) 

(XXV) 
CIX 

CVIII  
CIV 
CVII 
(XXIII) 
CIX 

(XXIII) 
CIX 

Deduced 

Lntitude North 

0 I  I1 

24 59 44-11 

24 46 19-67 

24 53 46-69 
25 3 56.83 

25 I 44.08 

25 I0 39-79 

24 s1 O'9O 

24 54 36.57 
25 8 56.17 

25 I3 3"47 

Station B 

L o n ~ t u d e  of 
Greenwich 

0 I  ' I 1  

68 I3 3'35 

68 26 8-04 

67 55 59'65 
68 1 1'99 

67 41 47'26 
67 48 11.30 

67 38 26'47 
67 23 1°'44 
67 23 52-61 

67 33 5-39 



PltlSCll'AL TRIAKGULXTION. DIFFEliENCES OF HEIGHT. 

KARACHI LONGITUDINAL SERIES. 

Nm-@I) end (IF) appertain ta base-line flgures. 

Astronornicd 

(IV) 
I 

(111) 
I 

(111) 
IV 

I 
IV 

(IV) 
I1 

I 
11 

Data 

Jan. 4 
Feb. 5 

,J 13 
Jan. 29 

Feb. 14 
Mar. 5 

Jan. 29 
Mar. 5 

Jan. 6 
Fcb. 17 

,J 5 
,, 19 

Mcnn of 
Ti~lles of 
obuerva- 

tion 

h rn 
4 29 
4 3 2  

3 32 
3 33 

3 24 
3 24 

3 51 
3 5 0  

3 33 
3 1 

5 2 3  
5 I3 

Object and Eye Correction Terrestrial - o a d 
Refraction rn 

Height in feet 
% % '  M 

m 
N 

0 I 11 + 
D o 6 38.2 4 1.15 5-21 4.06 -12'3 

370 670 D 0 3 33'9 

D o 8 10.1 

D 0 z 30'3 

D o  5 8'4 
D o  8 5'7 

D o 2 18.3 
D o 10 0.2 

D o 6 47.8 
D o 8 40'3 

43'9 
D o 7 13.4 

4 

4 

4 
4 

4 

4 

4 
4 

4 
6 

375 
I 

375 

364 

370 

364 

632 

850 

803 

1009 

'I5 

5-43 

5.04 
1-26 

1-43 
1.25 

1-88 
1-84 

1-42 

5-42 

5.41 
5.05 

5.2' 

5-18 
0.89 

5-18 

5.38 

0.89 

5.38 

5-21 
5.30 

5-22 

5-30 

0.21 

0.14 

O ' Q j  

3.75 
4.13 

0.99 
3.54 

+ 0.6 

.- 0.5 
+ 1.2 

- 9.0 

- 9.9 

+ 2.5 
- 9.0 

- 5 

37 

36 

3.791- 7 ' 7  
0.12 + 0'2 44 

89 
0'19 
0.25 

+ 0'5 
- 0.7 

- 52'5 

+ 36-8 

+ 88.7 

-008 

'044 

-045 

+ 29.8 

+ 57.6 

0 '  2 49'1 

o r 28.2 

o 3 45'2 

-044 

'124 

o 1 0.2 

o z 44-2 



K-iRACIII LONGITUDINdL SERIES. 

- -- - 

Astronomical 
Dat 

1849 

Feb. 19 

,, 42 

J ,  22 
,, 22 

,, 23 
Mar. 5 

Feb. 23 
Mar. 9 

,, 5 
,, 10 

Feb. 23 

Mar. 23 

,, 10 
,, 2-4 

,, 9 
1 ,  19 

,, 5 

,, 19 

1, 10 
,, 29 

JJ 19 
,, 29 

J, Zi. 
,, 30 

,, 26 
April 10 

o 

Bfeen of 
Times of 
obsrn-a- 

t ~ o n  

h m 
3 26 
3 29 

5 39 
5 39 

4 17 
4 13 

3 36 
3 39 

3 11 

3 1 0  

3 22 

3 19 

3 28 
3 29 

3 56 
3 59 

3 39 
3 39 

3 58 
4 z 

3 o 

3 5 

3 41 

3 42 

4 58 
4 59 

Station 

I1 
I11 

I 
111 

I11 
I V  

I11 
V 

I V  
v 

I11 
V I  

v 
VI  

v 
V I I  

I V  
VII 

V 
VIII  

VI I  
V l I I  

VI 
TI11 

V I  
IX 

Obsemed Verti- 
cal h g l o  

0 1 11 

D o 7 22.8 
D o 3 28.6 

D o  3 6.0 

D 0 5 52'5 

D o 3 40-6 
D o  9 8.0 

D 0 0 36'4 

D o  759'5 

D o 5 20.4 
D 0 4 16.0 

D o 7 13.0 

D 0 3 27'4 

n o 10 12.0 
D o 2 6.6 

D o  745'6 
D o 6 48-1 

D o 8 31.2 
D 0 7 6.9 

D o 12 42'1 
D o  212.6 

D 0 1 2  12.5 
D o  2 8.6 

D o 10 34.1 
D o 7 15'2 

D o 14 36-3 
D o 10 57.2 

Ci; * '= 
2 2  

2 

4 
4 

z 
6 

4 
4 

4 
6 

4 
4 

4 

4 

4 
4 

4 
4 

4 

4 

4 
6 

4 

6 

4 

kz 3 2  
2s - E- 
6 .S 
3 8  
E c  .. 
u% 

+ 
377 

364 

369 

369 

383 

369 

382 

382 

383 

382 

379 

361 

361 

.I 
0 

A a  
e z 
4: e 
.3 X 
.A- 

8 

667 

'09 

787 

538 

612 

697 

813 

937 

999 

992 

950 

1166 

1718 

Corrcctio~i 

.C$j 

8 %  4 

-11.9 
- 12.4 

- 0.7 
- 0.8 

-10'3 

+ 0.6 

-15'2 

-15-3 

-13'2 

-13'4 

-11.8 
-11'4 

-10.1 
- 9-8 

- 9.0 
- 8-4 

- 8.3 
- 7.8 

- 8.6 
- 7-8 

- 8-6 
- 8.5 

- 7-1 
- 6-7 

- 4'4 
- 4'7 

Object. end Egc 

m 

7 

I-, 

20 

136 

14 

26 

31 

40 

47 

40 

39 

57 

53 

55 

97 

Heigl~t  

a 

----__-- 

1-42 

1.38 

5.08 

5-13 

5-63 

1'41 

1.41 

1'42 

1'43 

1-41 

1-42 

1-41 
1.41 

1-28 

1-42 

1'29 

I.# 

1.27 
1.46 

1-26 

1-29 

1.29 

1-42 

1.~3 
1-30 

0 + 
eO 
4 
z 
'a 

E! a 
a 
m 

O I N  

o I 57.4 

o I 23.2 

49.2 

0 3 41.5 

0 0 32'3 

o 152'6 

o 4 2.6 

0 0 28-5 

0 041'9 

0 5 14'4 

o 5 1.9 

0 1 39'3 

0 1 44.7 

Terrestrial 
Refraction 

k k ?  
04 

g $ z  2.9  
' 8  9 

63 

'030 

,168 

.018 

,048 

'051 

'057 

-058 

'043 

'039 

'057 

-056 

'047 

mO56 

E' 
tZ 
% - c1 

2 I z 
.- 
0 i . s  
m m  

'a 

N 

- 38.4 

+ 33'0 

+ 65.3 

+ 57-8 

- . 9.7 

- 38.j 

- 96.7 

- 13'1 

- 20.5 

- '53" 

- 140.8 

- 56.8 

- 92.5 

in 

22 
P g  

z H Q  

5'30 
5-43 

5'35 
5'43 

5'43 
5-38 

5'43 
5-44 

5-38 
5'44 

5'43 

5'33 

5.44 
5'33 

5'44 
5-26 

5-38 
5-26 

5'44 

5-25 

5.26 

5.25 

5-33 
5-25 

5-33 
5'24 

feet 

+ 

3.88 

4-05 

0.27 
0'30 

3'97 
0.25 

4-02 

4.03 

3.96 
4'01 

4.02 

3'91 

4'03 

3-92 

4-16 
3.84 

4-09 
3.82 

4-17 

3.79 

4.00 

3-96 

4-04 

3.83 

3'7O 
3'94 



b 
PRINCIPAL TRIAXGULATION-DIFFERENCES OF HEIGHT. 

.4 
o 

4 .  
.-a 3 

$ 
1 Y  - 
B 

'30i 

1829 

7489 

g25 

I393 

1 3 ~ 7  

961 

95' 

'27' 

,220 

'646 

1386 

1054 

k 
% 

5. 

. 

4 
4 

4 
4 

4 
4 

4 
4 

4 

4 
4 

4 
4 

9 
24 

9 
4 

4 
4 

8 

4 

4 

4 

Observed Verti- 
cal h g l o  

0 / I1  

Do1049.5 

D 0 8 47'9 

D o 1 6  2.2 

D 0 I1 13'5 

D 0 12 22.4 
D o 10 27'4 

5 '3'5 
D 0 7 39'2 

D 0 I0 55'2 
D o 10 8.3 

D o 15 11-7 
D o 6 9.0 

D 0 14 38.4 
D o  0 9'7 

D o 14 30.0 
E o o 24.0 

D01358-8 
D o o 51.2 

59'9 
D o 8 56-1 

D o  12 10.8 
Dor147 .6  

D 0 5 41.7 
D 0 14 35'2 

7'2 

I) o a 37'7 

0 

$2 

.E .s 

t : d  
3.3 

Cr 

+ 
3.5' 

361 

342 

333 

342 

339 

342 

342 

350 

300 

339 

300 

300 

Station 

V I I I  
I X  

V I  
X  

Ix 
x 

XI1 

Ix 
XI1 

XI1 
XI11 

I X  
XI11 

I X  
X I  

VI I I  
X I  

XI11 
X I  

XI1 
xv 

X I I I  
XV 

XI11 
X I v  

dshonornical 
Data 

Mar. 30 
April 10 

Mar. 26 
April 24 

,, 10 
,, 24 

,J !2'4 

J J  30 

,J 10 
J J 30 

,, 30 
May 7 

April 10 
May 7 

Dec. 14 

,J 14 

,, 11 
,, 11 

,, 18 
J J  10 

Mean of 
Tlmcs of 
obsrrra- 

tion 

h m 
3 52 
3 54 

5 22 

5 22 

4 I1 

4 12  

3 41 
3 43 

4 4O 
4 35 

4 50 
5 6 

5 13 
4 22 

4 4 
4 51 

6 30 
6 43 

4 24 I 4 23 

m - : 
2 
m 

0 I I1 

0 I 0.6 

0 2 24.3 

o o 57-7 

o I 12.8 

. 

0 4 31'3 

o 7 14.6 

o 7 26.6 

0 6 35'3 

o o 1.9 

II.6 

o 4 26.8 

0 0 45'3 

d 
G 

0 

% I *  
.G 2.2 mm 

2 
N 

- 38-8 

- 129.5 

- 42.1 

+ 29'5 

- 1 6 . ~  

- 184'6 

- 204.9 

- 208.3 

- 216-5 

- 1-1. 

- 9'3 

+ I 81 -4 

+ 23'4 

Correction 

.E! 4 
%I 
4 %  

- 6.6 
- 6.2 

- '" 
- 4'4 

- 5'5 
- 5.8 

- 9.8 
-10'0 

- 5'7 
- 6-2 

- 5'9 
- 5'7 

- 8.4 
- 8.9 

- 8.4 

+ 7'5 

- 3.4 
- 6.3 

- 6.7 
- 6.7 

- '9 
- 4.9 

- 5'9 
- 5.8 

- 7.7 
- 7'7 

a 

- a ---- 

71 

101 

65 

36 

7 

59 

45 

60 

1 
'95 

79 

go 

62 

Object nnd Eye 

,, 24 
J J  28 

,, 20 

,, 27 

,J 18 
,, 5 

Terreshial 
Refraction 

u i! 
O 4  

ggj 
D O  8 s  v 

'054 

'055 

-04 

'o+ 

5 

'043 

'047 

-063 

'I53 

'065 

.066 

'065 

'059 

Height 

3 el 
a 

------ 

1-00 

9 

1.29 
1.36 

1-23 
1.0; 

1-30 
1'23 

"35 
1'03 

1-28 
1-38 

1-26 
1.04 

0.93 
1-76 

2-75 
1'33 

1.24 
1-26 

'"7 
1.28 

7-27 
1-28 

1.28 
1.27 

4 21 

4 33 

4 I j  

4 19 

3 47 
3 46 

in feet 

g; 
$ a  

5.25 
5-14 

5'33 
5.28 

5-24. 
5.28 

5-28 

5'27 

5"4 
5'27 

5'27 
5'25 

5'24 
5.25 

4-86 

5'25 

4.86 

5'25 

5-25 
5-25 

5"5 
5'25 

5-25 
5.25 

5.2; 
5'25 

3 

4-25 
3.95 

3-92 

4'01 

4-23 

3.98 
4.04 

3'89 
4'24 

3'99 
3.87 

3'98 
4'21 

3'93 
3'49 

2-11 

3-92 

4-01 

3'99 

3'g8 
3'97 

3'98 
3'97 

3.97 
3'98 



KARACHI LONGITUDINAL SERIES. 55, 
b 

- m 
a" 
z 
3 
5 
rn 

0 I I /  

0 0 47'1 

o z 55.4 

o 4 13.0 

0 7 41.1 

42.4 

o 5 31.0 

o o 49.2 

o 9 52.4 

26.3 

0 0 21'4 

o I 22.9 

o 9 7.8 

o 7 38.2 

5 m 
%zw 
2 p .9 
a 
61 

+ 27'7 

- 80.5 

- 101.6 

- 261.5 

- 41.6 

+ 221.2 

+ 37'1 

+ 300'0 

+ 78.1 

+ 7'9 

- 63-2 

+ 338'1 

+ 258.6 

3; 
2: 
CO .s 

E f i  
u 2  

+ 
299 

300 

304 

337 

337 

283 

337 

283 

329 

329 

345 

329 

345 

drtmnomical 

ststion 

X I  
XIV 

X\'I  

XIV 
XVI 

XV 
XVI 

XV 
XVII 

XVI 
XVl I  

XV 
XVIII  

XVI 
XVIII  

XVII  
XVIII  

XVII  
X I S  

XVIII  
X I S  

XVII 
XX 

X W I I  
XX 

Date 

I 
1819 

Dec. 10 

, 5 
a 

9 20 
Sor.  27 

Dec. 5 
h'ov. 28 

Dec. 28 

Sov. 27 
IS&-50 

Dee. 27 
Jan. 1 

Sov. 28 

Jan. 1 

Dec. 27 
Kov. 23 

,, 28 

,, 21 

Dec. 29 
~ O V .  21 

Jan. 12 

,, 7 

,, 15 
,, 

Dec. 31 
Wou. 16 

,, 23 
,, 15 

Mean of 
Times of 
obeewa- 

tion 

h m 
4 13 
4 18 

, 4  4 
4 4 

3 58 
3 55 

4 24 
4 21 

4 42 
4 49 

4 7 
4 11 

4 34 
4 34 

4 21 

4 zo 

4 31 
4 32 

4 31 
4 29 

4 21 

7 4  19 

4 13 
4 7 

4 23 
4 21 

-9 
e 
4 4  

18 
J~ 

8 

1199 

935 

818 

'156 

828 

1362 

1032 

1088 

755 

'5% 

1258 

1150 

Observed Verti- 
cal angle 

0 I I /  

D o  75gS6 
D 0 9 33'7 

D 0 9 57'7 
D o  4 7'0 

D o 10 20-9 
D o I 54-8 

D o  16 11.9 
D o o 49.8 

D o 7 50.6 
D o 4 26.0 

D o 4 28.4 
D 0 15 30'3 

D o l o  23-5 
D o 12 1.9 

E o 2 15.1 
D o  17  29'5 

D 0 5 37'7 
D o 10 30'2 

D o 5 28-7 
D o 6 12.0 

D o 13 3.5 
D O I O I : . ~  

D o  o 8-0 
D o 18 23'5 

D 0 0 49'1 
D o 16 5-6 

k 
% m  
c 
o 2 
$ g  
g n 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 

Terrestrial 
Befraction 

8 
a " 

80 

54 

51 

74 

55 

88 

102 

67 

68 

38 

82 

80 

75 

0 C * 
04 
d'z 
23 & a  
Q Z  

a067 

-058 

'062 

m064 

."(j 

-065 

.066 

'065 

.063 

'050 

-053 

a064 

-065 

Object and Eye Correction 

Height 

6 
bj 

1-24 
1-28 

1-30 
1-27 

1-28 
1.30 

"3' 

1-31 

"3O 
1.26 

1 

1-28 
1'29 

1-27 

1-25 

1.28 

1.35 

1.27 

1-24 
1-08 

1-23 
. 

1-31 
1-32 

1'34 
1-28 

1 in feet 

2 -  
% g  
ifl 

--------- 

5-25 
5-25 

5'2; 
5-25 

5-25 
5-25 

5"5 
5-15 

sm25 
5'25 

5-25 
5'25 

5'25 
5.25 

5'25 
5'25 

5'25 
5-25 

5'25 
5-15 

5-25 
5.25 

5.25 
5-25 

5-25 
5-25 

2 

4.01 

3.97 

3'95 
3'98 

3'97 
3.95 

3-97 

-5, 
2 g 
-4 

- 6.8 
- 6.7 

- 8.6 
- 8.7 

- 9'9 
- 9.8 

- 6'9 

3.90 - 6.9 

3'95 - 9'7 I 3.99 

3'97 
3'96 

3.98 
4.00 

3'97 
3'90 

3'98 
3-98 

4'01 

4.17 

4-02 

3.94 

3-94 
3.93 

3-91 
3.97 

- 9.8 

- 5'9 
- 5'9 

- 5.3 
- 5'3 

+ 7.8 

- 7'7 

- 7'5 
- 7'5 

-10.8 
-11.3 

- 5.3 
- 5." 

- 6-4 
- 6.4 

- 6.9 
- 7.0 



56- PRINCIPAL TRIAKGULATIOR-DIFFEREREKCES OF IIEIGHT. 
b 



- 
Thm heighta cue to be combined with negative s igq  because tho pillar at XXVI hid a p e m e n t  uddition made to it of 3.21 feet by a subsequent obacrver. 



68% PRINCIPAL TI1IANGULATION-DIFFERENCES O F  IFEIGHT. 

Obeerved Verti- 
cal Angle 

0 I I /  

D 0 7 24'4 

D 0 15 3'9 

D 0 6 5'4 
Do1935.6 

D 0 2 49'7 
D01656.9 

D o  9 13.8 
Do1350-I  

D 0 15 21'5 

I) o 5 37'3 

E o zo 52.1 
D 0 37 56.8 

E 0 38 21.2 

D o j I  52'6 

E o 22 15.6 

D O 36 53'9 

Do1319.6 

D 0 5 37'2 

E o 8 34-8 
Doz146-9  

D o 2 17.2 

D 0 15 55'7 

E o  819.2 
Do1928.8 

57 13'2 
D I 9 25.0 

4 m 

% 8 
P C  

3 
Pi 

4 
4 

4 
4 

4 
4 

4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

Ststion 

XXIX 
XXXI 

S X V I I I  
XXXI 

XXIX 
XXXIII  

X X x I  
XXXIII  

X X x I I  
X s x I I I  

XXXII 
XXXIV 

XXXIII  
XXXIV 

XXXII 
XXXV 

XXXIV ' 

XXXV 

XXXV 
XXXVII 

XXXIV 
XXXVII 

XXXIV 
XXXVI 

XXXIII  
XXXVI 

dstronomical 
Date 

1851 

Jan. 16 

,, 10 

,, 11 
,, 11 

,, 16 
,, 3 

2, 10 

,, 3 

,, 27 
,, 4 
1850-51 

,, 27 
Dec. 23 

Jan. 3 
Dec. % 

Jan. 28 

,, 31 

Dec. 24 
Jan. 31 

,, 31 
Feb. 3 

Dec. 25 
Feb. 3 

Dec. 25 

,, 28, 

Jan. 4 

Dec. 28 

- m 

4 
z 
B 
3 

0 I I1 

o 3 49'8 

6 45.1 

o 7 3-6 

o 2 18.2 

0 452'1 

0 29 24'5 

o 45 6.9 

o 29 34.8 

0 3 51'2 

o I 5 10.9 

o 6 49-3 

o 13 54.1 

I 3 19'1 

Mean of 
Times of 
obaerva- 

tion 

h rn 
3 12 

3 13 

3 51 
3 49 

3 41 
3 4J 

3 33 
3 33 

3 38 
3 30 

3 37 
3 33 

3 23 
4 I 

3 5 
3 3 

3 46 
3 31 

3 1 2  

3 13 

3 5 
3 4 

3 18 
3 16 

3 24 
3 7 

ri 
m 

c - 
03- - Q 

g Ie  
Q d.5 
BZ 

2 
OI 

+ 173.4 

+ 351m3 

+ 280.8 

+ 107.5 

- 2046 

+ 1002'2 

+ I 209.4 

+ 857.8 

- 143.9 

+ 393-8 

+ 247'5 

+ 298.7 

+ 1507.5 

m 

~ 3 '  f- 

.E! .g a 

g g  t r  

8Q 

+ 
435 

397 

43.5 

47' 

535 

535 

493 

535 

Terrestrial 
Refruction 

4 

Q 

100 

118 

88 

105 

90 

73 

58 

1 62 

744 

714 

744 

744 

493 

.; 
a 

'a fi 
8 

3 %  
Q 

6 
------ 

'5j8 

'767 

7351 

1584 

1427 

"57 

910 

985 

a %  
.%-a 

. i E  
8 9  n o  

U 

a065 

.067 

-065 

-066 

.063 

'063 

a064 

'063 

1268 

881 
. 

1232 

730 

g08 

E~ .- 
bg 
4 

- 5'3 
- 5.2 

- 4'5 
- 4'5 

- 6.0 
- 6.0 

- 5'1 
- 5'0 

- 5'7 
- 5'7 

+ 7'0 
- 7'0 

+ 8.9 
- 8.9 

+ 8.2 
- 

Object and Eye Correction 

Height 

- a a 

1-27 

1.29 

0 . ~ 3  

2-33 

1-27 
1-28 

1.29 
1.38 

1-27  

1'27 

1-29 
1.28 

1-29 
1-27 

1-29 
1-31 

1-27 

1-27 

1-26 
1.27 

1.27 

1.29 

1-27 
1-29 

1-27 
1-27 

in feet 

$ 2  
s a  

5.25 
5.25 

4'75 
5'25 

5-25 
5'2j 

5'25 
5-25 

5-25 
5'25 

5'25 
5-25 

5-25 
5-25 

5-25 
5-25 

'057 

-061 

'062 

-056 

'059 

f 
Y 
% 
F1 

3.98 
3.96 

3'92 
3'92 

3-98 
3.97 

3.96 
3.87 

3'98 
3'98 

3-96 
3'97 

3.96 
3.98 

3-96 
3'94 

5.25 
5.25 

5.25 
5.25 

5-25 
5-25 

5.25 
5.25 

5'2j 
5-25 

8.2 1 
3.98 
3-98 

3'99 
3.98 

3.98 
3-96 

3-98 
3-96 

3-98 
3-98 

- 6.4 
- 6.4 

+ 9'2 
- 9'2 

- 6-6 
- 6.5 

+ I I ' I  

-11'0 

+ 10.0 

-10.0 

72 

54 

76 

41 

48 



KARACHI LONGITUDINAL SERIES. 
''-3 

Station 

XXXIV 
XXXVII I  

x?(xvI 
XXXVII I  

XXXVII  
X X X V I l I  

XXXVII  
XXXIX 

X X X V I I I  
XXXIX 

XXXVII  
X L  

XXX'IX 
X L  

X L  
X L I I  

XXXIX 
X L I I  

X X X I x  
X L I  

X X X V I I I  
X L I  

X L I I  
X L I  

X L  
X L I I I  

Astronomical 
Date 

1850-51 

Dec. 23 

,, 10 

,, 28 
,, 10 

Peb. 3 

Dec. 11 

Feb. 7 

,, 19 

Dec. 10 

Feb. 19 

,, 3 

,, 14 

,, 19 

2, 14 

7, 14 
Sov. 13 

Peb. 20 

Nov. 12 

Feb. 20 

NOT. 27 

Dee, 10 

Xov.  28 

,, 13 

,, 26 

Peb. 14 

a 1 

i m 
sq, 
2 ld  
'%j .: 
R m  
a 
la N 

+ 31'5 

- 268.8 

- 219'4 

- 226.4 

- 8.1 

- 747'7 

- 521'0 

+2569.6 

+ 2051.3 

-1499.5 

- 1507.2 

-3555.3 

+ 495.1 

Mean of 
Times of 
obeerva- 

tion 

A 9n 

3 53 
3 51 

3 37 
3 39 

3 37 
3 43 

3 20 

3 22 

4 16 
4 15 

3 25 
3 23 

3 54 
3 32 

4 3 
3 50 

3 3 
2 55 

3 27 
3 30 

4 4 
3 56 

4 8 
4 8 

3 42 
3 41 

0 1 1 

L, Object and Eye Correction Temstrinl .s 3% 
m - 

P Refraction P Height in feet 

R 

+ 
-------- 

0 t I 

D o 9 45.6 

16 45'5 
E o 2 20.5 

'5 54'5 
D o 5 35-8 

'5 '5.7 
E o 1 16.7 

D o 6 49.7 
D o 6 12'0 

D o 28 43.8 
E o  9 0.2 

D o 22 52.0 
E 0 0 34'2 

'4 '3'5 
D I 30 2.1 

1-29 
1-29 

1-29 

1-33 

1'27 
1.26 

1-29 
1'31 

1-29 
1.27 

1.28 
1'31 

1'27 
1-28 

1.28 
1'27 

1.28 
1.27 

1.26 
1.27 

1-27 
1.27 

"33 
3.25 

"7' 
''31 

4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

5-25 
5-25 

5'25 
5'25 

5-25 
5'25 

5'2j 
5-25 

5.25 
5-25 

5.25 
5.25 

5-25 
5-15 

55'5 
5'25 

5-25 
5.25 

5'25 
5-25 

5.25 
5.25 

5'25 
5-25 

5"5 
5-25 

D I  218.2 

46 47'8 
J3 0 26 35'9 

D o 44 46.3 
E o 22 57.2 

* 30 43'8 
E I 8 31'1 

E o  018.3 
D 0 22 10.4 

g06 

796 

796 

750 

796 

749 

641 

3-96 
3-96 

3.96 
3'92 

3.98 
3-99 

3-96 
3-94 

3-96 
3.98 

3.97 
3'94 

3-98 
3.97 

3-97 
3.98 

3-97 
3-98 

3'99 
3-98 

3-98 
3.98 

3'g2 
2.00 

3-54 
3-94 

956 

1444 

930 

872 

1346 

1510 

1063 

4 

4 
4 

4 
4 

4 

4 
4 

- 6.8 
- 6.8 

- 8.4 

-t 8-4 

- 5.6 
- 5.6 

- 8.7 
+ 8.6 

- 9-2 

- 9.3 

- 6.0 
+ 6.0 

- 5'4 
+ 5.4 

+ 7.6 
- 7.6 

+ 6-1 
- 6-1 

- 5'9 
+ 5.8 

- 5'4 
+ 5.4 

- 5'3 
2.7 

+ 4'8 
- 5'4 

749 

750 

1175 

641 

,388 

''I1 

1516 

1497 

69 

54 

82 

54 

54 

87 

92 

65 

87 

94 

106 

96 

98 

a058 

.056 

'057 

,058 

-062 

'065 

-061 

-061 

-066 

-068 

.070 

.063 

.065 
l 
I 

0 0 54'0 

o 9 33'0 

0 5 9'4 

o 8 16-2 

o o 18.9 

0 18 52-3 

o 11 43'1 

I 22 7.8 

0 52 36.6 

o 36 41.8 

o 33 51.8 

I9 36.2 

14.1 



60 1b PRINCIPAL TI1IANGULATION-DIFFERENCES O F  HEIGET. 

.. 
Aatronomieal 

Date 

1850-51 

Nov. 15 
Feb. 28 

Nov. 12 

Mar. 7 

Nov. 27 
Mar. 7 

Feb. 28 
Mar. 7 

Feb. 28 
Mar. 13 

J J  7 
J J  13 

,, 1 
,, 17 

,, 13 
,, 17 

,, 17 
,, 19 

,, 18 
J ,  20 

,, 19 
,, 23 

J J  13 
,, 22 

,, 13 

,, 10 

Moan of 

f c~:f 
tion 

h m 
3 12 

3 14 

3 14 
3 31 

3 41 
3 39 

3 42 
3 45 

3 30 
3 33 

3 53 
3 49 

2 53 
2 54 

3 25 
3 24 

4 I 

4 6 

3 17 
3 20 

3 29 
3 31 

3 o 
3 6 

3 41 
3 36 

i m 
Q.. 42 

OA4..  
Y a 

G I 9  .- 
69.g 

5 

& 

-2075.3 

-2398.0 

+115o-2 

- 323-3 

- 1765.0 

-1442.8 

-2903.4 

-1136.0 

- 47'7 

-I I 83.4 

+ 25-1 

-I157.4 

- 350'5 

Station 

XLII  
XLII I  

XLII  
XLIV 

XLI  
XLIV 

XLII I  
XLIV 

XLII I  
XLV 

XLIV 
XLV 

XLI I I  
XLVI 

XLV 
XLVI 

XLVI 
XLYIII 

XLV 
XLVIII  

XLVIII 
XLIX 

XLV 
XLIX 

XLV 
XLVII 

~i .a Object and Eye Correction Terrestrial a 

Refraction B 3% a 
O m  o A  Height in feet 4 +  Observed Verti- 'il ,g - ' 

P 

0 / I/ 

D I 6 10.1 

E 0 47 53'3 

D 1 13 57'6 
E o 5 5  21.3 

E o 8 58.2 

D 0 35 4'5 

D o 18 6-7 

I) Cl I 37'5 

D 0 57 27'9 
E 0 39 2.7 

4 
4 

4 

4 

4 
4 

4 
4 

4 
4 

+ 
1175 

1175 

436 

744 

744 

E 1 6 37'5 

D I 52 26.9 
E I 38 27.8 

D 0 52 33'6 

E 0 39 55'9 

D 0 7 34'6 
D o o 23.4 

D o 58 22 '0  

E 0 46 48.3 

D 0 4 29.9 
D o 6 52-6 

D I 9 22'9 
E 1 0 9'5 

D o 26 58.4 
EO1847.9 

682 

935 

834 

449 

764 

716 

607 

5z0 

I 

1236 

1260 

1333 

'242 

4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 

4 ,  

1-26 

1-23 
1 0  

1-22 

1-27 

1-58 
1-29 

1.30 
1-27 

1-30 
1-29 

"3O 

1-43 

1-27 
1'27 

744 

376 

140 

376 

130 

376 

376 

1.28 
1-28 

1-28 

2-57 

1.27 

1.25 

1-28 

1.93 

1.33 
1.81 

1-38 

5.25 

5'25 
5'2j 

5-25 
5.25 

5-25 
5.2j 

5.25 
5.25 

5.25 
5-25 

5"5 
5.25 

5-25 
5.25 

- - - - -  

5'25 
3-25 

5-25 
5.25 

5'25 
5.25 

5-25 
5.25 

5.25 
5.25 

5-25 
3-99 

4-00 

3-53 

4.03 
3.98 

3-67 
3.96 

3'95 
3.98 

3-95 
3-96 

3'95 
3-81 

3-98 
3-98 

43 

56 

48 

3 

46 

28 

4o 

30 

+11.9 

- 8.7 

+ 7'7 

- 9.8 

+ 9'7 

- 16.6 
-18.0 

-10'5 
4-10'6 

-11.2 

-I  1.3 

-'3'3 
+12.8 

-15.6 
+ 15.6 

3'97 
3.971 

3-97 
2-68 

3'98 
4-00 

3-97 
3.32 

3.92 
3 . a  

3-87 

76 

77 

108 

80 

74 

- 6'5 

+ 6.5 

- 6.4 

+ 4'3 

+ 4'6 
- 4.6 

- 6.0 
- 5.1 

- 6.4 

+ 5.6 

-11.6 
-063 

-060 

'058 

'007 

-060 

'039 

.066 

'058 

I 11 47'9 

I 45 26.9 

0 46 14'7 

0 3 36'3 

o 52 35.2 

0 I 11'3 

46.0 

0 22 53'2 

.061 

-061 

-061 

-060 

a060 

D I M  

o 57 1-7 

I 4 38'4 

o 22 1.4 

o 8 14.2 

o 48 14.9 



KARACHI LONGITUDMAL SERIES. 

d 
B 

Q., - 
02- 
2 1 9  
.gg .I 
D m  
a 
1 

-'792'7 

+ 806.7 

- 260.9 

- 29I.I 

- 197'0 

-1002*1 

- 329.3 

- 133'2 

- 39.8 

- 138.0 

- 103.2 

- 71'2 

+ 66e9 

.I 

$4 
a 

.; g 
0 

629 

679 

804 

679 

633 

694 

629 

590 

585 

560 

6f9  

491 

549 

Admnomid 
Date 

L851 

Mar. 7 

, 10 

,, 22 
,, 10 

April 9 
JJ 6 

Mar. 22 
April 6 

Mar, 23 
,, 25 

,, 10 
,, 25 

11 23 
n 28 

,, 25 
,J 28 

Nor. 11 

,I 12 

,, 11 

,J 15 

,J 12 
IJ 164 

n 11 
,, 12 

16 

12 

4 

8htion 

XLIV 
XLVII 

XLIX 
XLVII 

XLVIII 
L I  

XLIX 
L I  

XLIX 
L 

XLVII 
L 

XLIX 
LI I  

L 
LIZ 

L I  
L I I  

L I  
LI I I  

L I I  
LI I I  

L I  
LIV 

L I I I  
LIV 

0 - 
3' 
3 
o s 

m 

0 I / I  

I 36 43'7 

o 40 19.2 

0 11 

0 14 33'7 

o so 34.1 

o 49 1.4 

0 17 46.6 

o 7 40'4 

0 2 18.7 

0 8 21.9 

o 5 39.8 

o 4 55.5 

0 4 8.3 

H : a -- 

36 

37 

- 

24 

- 6 

40 

17 

- 3 

49 

9 

14 

4 

- 1 

Mean of 
Times of 
obaerva- 

tion 

h m 
3 22 

3 12 

3 23 
3 22 

4 23 
4 14 

3 50 
3 57 

4 7 
4 7 

3 6 
3 11 

3 49 
3 49 

3 44 
3 42 

4 1 2  

4 10 

3 29 
3 32 

3 41 
3 44 

3 37 
3 36 

3 94 
3 24 

Object and Eye Correction Teneatrial 
Refraction 

cd$ 

4 i z  ,g 3 
$ 5  
s,o 

'057 

'054 

-002 

'035 

-009 

so58 

-027 

-005 

m084 

m016 

'023 

~008 

.002 

3 
~2 
82 " 

$ 8  
6.3 

~9 
83 

+ 
676 

136 

130 

136 

136 

304 

136 

95 

75 

75 

67 

75 

46 

Obaerved Verti- 
cal Angle 

0 / I /  

D I 41 34'7 
E13152.6 

E 0 35 4.6 
D 0 45 33'7 

D o 1741'3 

E 0 4 7'5 

D o 2 0  1.6 
E o  9 5.8 

D o 16 8.9 

E 0 4 59'3 

D o 5 4 1 9 4  

E 0 43 43'0 

D 0 22 57'0 
E01236.3 

D o  1251.8 
E o 2 29.1 

D o  617.1 
D o I 58.3 

'3 7'4 
E 0 3 36'3 

D o 10 47'0 
E 0 0 30'7 

D 0 9 '3'7 
E 0 0 37'3 

D 0 0 42'5 
D o 8 59-1 

.E 4 
3 .  
4 "8 ?i 

Height 

3 
------- 

i 
2 -  
24 
J P  

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

1-27 

1.26 

1.27 

1-30 

6'78 
1.31 

1-27 

1.30 

1-28 
1-30 

1-28 
1.28 

Ia27 
1-30 

1'27 

1-28 

6'85 
0.96 

1-24 
1.24 

1.24 
1-24 

1-24 
1-24 

Im24 
1-24 

in 

g p  
:a  

feet 

8 

$ 
ra 

5-25 
5.25 

5.25 
5-25 

sa25 
5-25 

5.25 
5.25 

5-25 
5.25 

5'2.5 
5'25 

5'25 
5'25 

5'25 
5-25 

5.25 
4.70 

5-25 
5-25 

4.70 
5.25 

5-25 
5.25 

ss2$ 
5.25 

3.98 -12'9 

3.991 
I 

3-98 
3-95 

"53 
3.94 

3.98 
3-95 

3.97 
3.95 

3.97 
3'97 

3'g8 
3.95 

3-98 
3.97 

I ' ~ O  

3-74 

4'01 
4-01 

3.46 
4-01 

4.01 
4-01 

4''' 
4-01 

+12.9 

+ 11.9 
-11.8 

+ 3'9 
+ 10'0 

- 11'9 
+ 11;9 

-12.8 
-k 12.7 

-11.7 
+ 11.7 

-12'9 
+ 12-8 

-13'8 

4-13'7 

+ 5'6 
-13.0 

-14 '~  
+ 14.6 

-11'4 
i-13.2 

-16.6 
+ 16.6 

-'4'9 
-14.9 



62a 
PRINCIPAL TRI~GULBTION-DIFFERENCES O F  HEIGHT. 

station 

LIV 
LyI  

LIII 
LVI 

LIII 
L v  

LII 
LV 

LTII 
LVII 

LV 
LVII 

LVI " 

LVII 

LvI  
LVIII 

LvII  
LvIII 

LVI 
LIX 

LVIII 
LIX 

LIX 
LXI 

LVIII 
LXI 

Aetronon~icsl 
Data 

1851 

NOV. 12 

,, 27 

,, z6 
,I 26 

,, 14 
,, 18 

,, 12 
,, 18 

,, 15 
,, 22 

,, 18 

,, 22 

,, 26 
,, 23 

,, 26 
,, 29 

,> 22 
,, 29 

,, 26 
,, 28 

,, 30 

,, 28 

,, 28 
Dec. 7 

Nov,. 30 
Dec. 7 

Mean of 
Timea of 
obaerva- 

tion 

h rn 
3 43 
3 42 

4 43 
4 43 

2 48 
2 54 

3 8 
3 8 

3 7 
3 1 2  

3 23 
3 22 

3 42 
3 46 

3 26 
3 32 

3 33 
3 40 

3 16 
3 I5 

3 30 
3 32 

3 23 
3 26 

3 54 
3 49 

Observed Verti- 
cal A q l e  

O / X  

D 0 12  14-6 
D 0 0 40'5 

D 0 7 37'6 
D o I 54.3 

D o 8 25'0 
D  0 I 14'3 

D01348.7 

I3 0 3 49'8 

D o 10 5'2 
D o o 50.2 

D o 6 26.1 

D  0 2 47'5 

D o  7 18.8 

D  0 4 17'7 

D o 9 25-0 
D o I 47'1 

/' 
9 0 7 2'5 
D 0 I 21'5 

D O  6 8.7 
Do 215.9 

: '  D 0 151.5 
D o  7 2-51 

P 

3; ' f;f 
.$ 4 
L a ,  

71 

+ 
60 

46 

46 

67 

46 

33 

34 

34 

27 

34 

I 9  

L 
P 

5 2 
O a 9 
p , .  

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 

4 

4 
4 

4 

4 

.5? 
5! 

4 
-c c 

g '- 

8 
- - - _ _ -  

765 

728 

567 

625 

635 

53' 

695 

621 

486 

479 

/ 536 

Correction 

..a 
3; 
q P  

-10-7 
-10.7 

-12.0 

-11.4 

-14.4 
-14.4 

-11.3 
+13.1 

-12.9 
-12.9 

-15'4 
- 15.4 

-11.8 
- 11.8 

-13'2 
-13.2 

-16.8 
-16.8 

-17.1 
- 17.1 

- 15'3 
-15.3 

-15'9 
+ 15-9 

-15'1 
-15.1 

Object and E j e  
2 

bm 
0 % -  
Y -  0 & l a  
.G r: g 
R t '  
a 
N 

- 130.0 

- 61.3 

- 60.0 

- 162-7 

- 86-5 

- 28'4 

- 30'9 

- 69.8 

- 40-7 

- 27'3 

+ 40-8 

- 79-5 

- 36-2 

D o 9 46.2. 
I3 0 0 46.0 

D o 6 57.1 
D o z 24.3 

Q - 
4 
2 
B 
PI 
ra 

0  / /f 

o 5 47'1 

o 2 51.4 

o 3 35'4 

o 8 50.2 

o 4 37-5 

0 1 49'3 

o I 30.6 

0 349.0 

o 2 50'5 

o I 56.4 

0 2 35'5 

516.1 

o 2 16.4 

'l'errestrtal 
Ref~actlon 

4 

6 

90 

8 

25 

3 

4 

I I 

-12 

8 

4 

16 

2 

5 

8 
g 
p 
i5 

4'01 
4-01 

4'29 
4-08 

4-01 
4-01 

3.46 
4-01 

4-01 

4.01 

4'01 
4.01 

4'01 
4-01 

4'01 
1 

Height 

I 

B 
iZ 

1-24 
1-24 

0'50 
1'17 

1-24 
1-24 

1-24 
1.24 

.-.I 

1-24 
1-24 

1-24 

.24 

1'24 
1-24 

1-24 

28 

I9 

4 
4 

4 
4 

% 2  
j% ., 7 

rg 

-008 

'124 

'014 

-040 

-005 

'008 

-016 

'019 

a016 

.008 

-030 

moo40 

-009 

in feet 

a; 
;I n 

5-25 
5-25 

4'79 
5.25 

5-25 
5'25 

4-70 
5-25 

5-25 
5.25 

5-25 
5.25 

5'25 
5.25 

1 5'25 

512 

541 

1.24 

1-24 
1.24 

1-24 
1-24 

1-24 
1-14 

1-24 
1-24 

1-24 
1.24 

5-25 4.01 

5.2j 
5-25 

4-01 
4-01 

5'25 4-01 
I 

5.25 4.01 

5'25' 4'01 
5-25 4.01 

I 
5'25 
5.25 

5.25 
5.25 

4-01 
4-01 

4'01 
4.01 



drtmnomial 
Data 

Dec. 1 

J 2 

Nov. 22 
Dee. 2 

NOV. 30 
Dec. 4 

J J  2 
J J  4 

J 8 
9 ,  4 

,, 7 3  
J J  10 

JJ 6 
I 10 

J J  7 
9 J J  

,, 10 
,, 9 

,, 9 
, 16 

,, 10 
,, 16 

, 10 
,, 11 

, 4 
11 

Baon 

LVIII 
L x  

LVII 
LX 

LVIII 
LXII 

LX 
LXII 

LxI 
LXII 

LXI 
L n I I  

LXII 
LXIII 

LXI 
LXIV 

LXIII 
LXIv 

LXIv 
LXvI 

LXIII 
LxvI  

IixIII 
IJXV 

LXII 
LXV 

~ e a n  of 
Tim- of 
obmna- 

tion 

Ir m 
3 29 
3 27 

3 44 
3 46 

3 48 
3 50 

3 41 
3 43 

3 33 
3 37 

I1 

3 1% 

3 10 

3 5 

3 18 
3 22 

3 19 
3 17 

3 Il 

3 10 

3 39 
3 39 

3 33 
3 31 

3 28 
3 38 

Observed Verti- 
cal Angle 

\ 

0 I I/ 

E o  I 10.1 
D o 9 56.6 

D 0 1 5'5 
D o 7 20.6 

E 0 2 19'1 

Do112g-4 

D o I 21.7 
D o  6 4.8 

E o 3 2.2 
D o 13 19.2 

E "  555.9 
Do1611.1 

D o 2 3.0 
D o 8 2.3 

5 
o 1 

3 -  
2 1.8 
.? 2 .A 
&b 
a 
N 

+ 87'7 

+ 47'8 

+ 119.5 

+ 31.6 

+ 156.1 

$ 213'4 

+ 57'3 

L b"$ .g Object rrnd Eye Correction Terrestrial 0 

13% - -- Refmct~on M 
- 

Height in feet 4 
L 2 

+ 43-6 

- 168.0 

274'0 

+ 105'1 

+ 159'4 

+ 216.g 

4 

4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

D 0 7 38'4 

D o 17 9.8 
E 0 10 4.8 

J3 c, I 4  55.1 
Do2248-9 

E o 3 43'9 
D O I I I 4 ' 3  

E c3 2 54'4 
D 0 13 13.4 

+ 
I9 

27 

I9 

37 

I2  

I 2  

+I 

647 

419 

493 

477 

671 

597 

4 

4 
4 

4 
4 

4 
4 

4 
4 

- -  

536 

'I' 

45' 

648 

656 

650 

1.y 

1.24 
1.24 

1'24 
1-24 

1'24 
1.24 

1'24 
1.24 

1-24 

56 

21 

56 

56 

1.24 
1'24 

1'24 
1.24 

1'24 
1-24 

1'24 
1.24 

1.24 
1.24 

1'24 
1.24 

1-24 
1-24 

1-24 

5.25 

5.25 
5.25 

5-25 
5.25 

5-25 
5.25 

5'25 
5-25 

5"s 
5-25 

5.25 
5-25 

5.25 
5.25 

5'25 
5.25 

5.2; 
5-25 

5-25 
5.25 

5'25 
5-25 

5.25 
5.25 

5-25 
4.01 

4.01 
4.01 

4-01 

401 

4'01 
4.01 

4'01 
4-01 

4''' 
4-01 

n 

4.01 
4.01 

4.01 
4-01 

401 
4.01 

4-01 
4.01 

4-01 
4.01 

4'01 

4.01 

4.01 
4.01 

4.01 
-12.6 

-19.5 
+l9'5 

+ 16.6 
-16.6 

+ I  7'1 
-17.1 

+ 12.2 

-12.2 

+I3'? 
-13.7 

----- 

+15-2 
-15.2 

-15.8 
-15.8 

+ 13'9 
-13.9 

-18.0 
-18.0 

+12.6 
-12.6 

i-12'5 
-12.5 

-12.6 
-12.6 

-12.6 
15 

17 

26 

30 

38 

33 

20 

22 

33 

22 

28 

33 

35 

'023 

'041 

'053 

'063 

'057 

.055 

o 217.3 

0 13 37'3 

0 18 52'0 

o 7 29.1 

0 8 3'9 

Ie  zo.8 

'037 

'042 

'056 

a048 

-043 

'050 

'054 

0 ) /I 

0 5 33'4 

0 3 7.6 

o 6 54-3 

o 2 21.6 

o 8 10.7 

0 11 3'5 

0 2 59'7 



a-,, PRINCIPAL TRIANGULATION-DIFFERENCES OF HEIGHT. 

I 

B 
)I 
m 

''fa 

% I  8 .s d 3 
W t '  
a 
6: 

+ 190.5 

4- 31'8 

+ 85'9 

+ 118.0 

+ 33'1 

+ 2~1.4 

+ 135'6 

+ 103.1 

+ 19'9 

- 82-7 

Adronornical 
Date 

1861 

Dec. 10 

,, 13 

,, 11 
,, 13 

,, 16 
,, 13 

,, 16 
,, 17 

,, 13 

,, 17 

,, 16 
,, 18 

,, 13 
,, 18 

,, 17 
,, 18 

,, 17 
,, 23 

;I 18 
,, 23 

+ 96.1 

- 6-9 

+ 75'8 

station 

LXIII 
LXVII 

LXV 
LXVII 

LXVI 
LXVII 

LXVI 
LxVIII 

LXVII 
LXVIII 

LxvI  
LxIx 

LxVII 
LxIx  

LxVII.1 
LxIx  

LXVIII 
L x x  

LXIX 
L x x  

Mean of 
Timee of 
observa- 

tion 

h m 
3 26 

3 31 

3 25 
3 25 

3 17 
3 18 

3 25 
3 27 

3 41 
3 46 

3 33 
3 33 

3 49 
3 49 

3 33 
3 40 

3 39 
3 42 

3 25 
3 26 

,, 17 
,, 21 

,, 18 
,, 21 

1, 23 
,, 21 

LxVIII 
LXXI 

LXIX 
LXXI 

L x x  
LxxI  

3 21 

3 27 

3 17 
3 20 

3 37 
3 33 

Object and Eye Correction Terreahisl m 
Refraction 

4 

Height in feet 
Obnarved Verti- 

cal Angle 

0 I II 

E 0 6 55'5 
D 0 15 45'4 

D o I 39.0 
D o  6 6.1 

E o o 41.6 

D 0 9 33'3 

E 0 3 40'5 
D01147'3 

4 "7 
D 0 7 6'4 

E o o 48.7 
Do15  2.0 

D o  044'3 
D 0 11 49'2 

E o z 40.0 
Do1048.9 

D 0 4 52.3 
D o 6 39.1 

D o 9 51.0 
D 0 3 32'0 

D o o 4.5'' 
D o 10 1.4 

D o  4 19.0 
D o 3 21.4 

E 0 0 45'2 
D o 8 58.2 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
q 

4 
4 

P 
1 m 

+ 
56 

89 

I,z 

Io7 

571 

485 

41 

30 

34 

705 

487 

530 

1-24 
1.24 

1-24 
1-24 

1-24 

-058 

,062 

'064 

78 

96 

78 

96 

102 

124 

33 

. 
31 

42 

56 

49 

31 

44 

52 

0 4 37'9 

o o 28.8 

0 4 51.7 

1'24 
1-24 

1.24 
1.24 

1-24 
1.24 

-------- 

5'25 
5.25 

5-25 
5-25 

5'25 

518 

730 

949 

831 

519 

758 

889 

0058 

-060 

'058 

-059 

'059 

-060 

-058 

'058 

5-25 
5-25 

5-25 
5.15 

5'25 
5.25 

4-01 

$01 

4.01 
4.01 

4'01 
0 5 7'5 

o 7 43'9 

0 I 32'4 

o 7 55.4 

0 5 33.5 

o 644-5 

o o 53'4 

0 3 9'5 

1.24 
1-14 

1.24 
1-24 

1'24 
1-24 

1-24 
1-24 

1'24 
1'24 

1.24 
1-14 

1-24 
1-24 

4'01 

$01 

$01 

$01 

4'01 

$01 

+ 14.3 
-14.3 

-16.8 
-16.8 

i-14'3 

5-25 
5.25 

5'25 
5-25 

5-25 
5-25 

5-25 
5'25 

5.25 
5'25 

5-25 
5-25 

5-25 
5-15 

-11.6 
- 11.6 

-16.8 
-16.8 

$15'4 
-15.4 

35 

27 

4-01 

$01 

4'01 
4-01 

4'01 
4'01 

4-01 
4-01 

4'01 

4'01 

$01 

4-01 

4-01 
4.01 

+15*8 
-15.8 

- 11'2 

-11.2 

+ 8.6 
- 8-6 

- 9.8 
- 9.8 

+15*7 
-15'7 

-10.8 
-10.8 

- 9.2 
- 9.2 

-061 

-056 

0 I I /  

o 11 20-5 

o 213.6 



KARACHI LONGITUDINAL SERIES. 65, 
b 

3 

ir 
Terrestrial 
Refraction 

A r t m u o m i d  
Data 

ri m 

'ES *-2 
% / a  
6 $4 
a 
& 

+ 6.6 

- 68.6 

-k 27'4 

- 48.5 

+ 20.2 

- 34'9 

- 55'1 

- 1'5 

- 20'0 

+ 33'4 

- 10'1 

- 43'3 

- 103'4 

Object and Eye Correction . 3  ~l 

e 
4 O 4  

~ b s e w e c i  Torti- 
cal Bugle 

0 r 11 

D 0 4 57'7 
D 0 5 36.5 

9 43'6 
D o 4 58.8 

D o  556'5 
D 0 7 58'5 

D o 8 26.3 

D 0 4 33'2 

3 '7" 
D 0 5 45.1 

Do 7 15.8 

D 0 4 5'5 

933'0 
D 0 5 53'8 

I) O' 5 24'3 

D 0 5 15-51 

D o  538'8 

D 0 3 14.7 

38'4 
D o 6 31'9 

42 

58 

49 

43 

36 

44 

57 . 

40 

31 

30 

26 

34 

23 

Station 
Times of 
obeews- 

tion 

... 
Z 

"". 
3 n 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 

4 
4 

4 
4 

4 
4 

a 

,, 26 

, 21 
,, 25 

,, 21 
,, 25 

,, 241 
,, 30 

, 26 
,, 30 

SJ 24 

,, 28 

,, 25 

,, 29 

,, 30 

2 s  
g j  
0 3  --- 

+ 
107 

122 

122 

108 

108 

112 

,,8 

IOI  

ga 
4 "  Height in feat Ez  o .Ba 
3 %  

- 

eo61 

'059 

'053 

-051 

-060 

'059 

'056 

'057 

'055 

'051 

'055 

'053 

'050 

6 

694 

982 

916 

847 

gy6 

747 

1024 

696 

566 

583 

P 

0 r I t  

o o 19.4 

o 2 22.4 

0 1 1'0 

o 1 56.6 

o I 9.0 

0 1 35'2 

o I 49.6 

0 0 4'4 

o I 12.1 

o 1 56.8 

o o 43.7 

0 2 18'3 

0 7 38'2 

L x X v I  

L x x V  
LXXVI  

LXXIV 
L X X V I I  

3 46 

3 39 
3 38 

3 28 
3 31 

3 34 
3 35 

3 39 
3 40 

3 4.1 

3 50 

3 24 
3 26 

3 29 

Jan. 1 

Dec. 29 
Jan. 2 

1851 

Dec. 30 

, 31 

L X S l I I  

L X X I  
L X X I I I  . 

L X X I I  
L X X I I I  

L X X I I  
LXXIV 

L X X I I I  
LXXIV 

IJXXII  
L X x v  

L X X I I I  
Lxxv 

L)<XIv 

3 55 

3 , 33 
3 35 

3 47 
3 46 

D o  3 3'1 

D o 7 16.1 
D o 2 39-6 

'Do1123 .o  

E 0 3 53'3 

1.24 
1-24 

1.24 
1.24 

1'24 
1.24 

1-24 
1-24 

1.24 
1'24 

1.24 
1.24 

1.24 
1-24 

1.24 
1.24 

1-24 
1.04 

1'24 
1-74 

1'24 
1'24 

1-24 
1.24 

1-24 
1-34 

L X X v  

L X X I V  

, 28 
1851-52 

Dec. 30 

3 35 

3 54 
4 

4 
4 

4 
4 

5.25 
5.25 

5-25 
5-25 

5-25 
5'25 

j ' 2 j  

5'25 

5'25 
5-25 

5.25 
5.25 

5-23 
5-25 

5-25 
5.25 

5.25 
5.25' 

5-25 
5-25 

5'25 
,5'25 

5'25 108 

IOI  

----- 

4.01 

4-01 

4-01 
4'01 

4'01 
4'01 

4'01 
4-01 

4-01 
4.01 

4.01 
4.01 

4-01 
4.01 

4.01 

4-01 

4-01 
639 

460 

-11.8 
-11.8 

- 8.3 
- 8.3 

- 8.9 
- 8.9 

- 9-6 
- 9.6 

-13'7 
-13'7 

-10.9 
-10.9 

- 8.0 
- 8.0 

- 11.7 

-17'3 

-12.8 
- 12.8 

-I 7.8 

+ 17.8 

5-25 4.01 

5-25, 4-01 

4.01 ' - 11.7 

5-25 

4.01 

4.01 

4'01 

-14.4 
-1.1'4 

4'01 - 14'0 
4-01 ' - 14.0 

I 4-01 - 17'3 



66- PRINCIPAL TR1ANGm;rlTION-DIFFERENCES OF HEIGHT. 
b 

.." 
Z ' 

' ~ 1  n 

P 
$ 

551 

go8 

950 

659 

904 

756 

484 

742 

921 

954 

954 

749 

653 

1 
3 
'2 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

Anhnomical 
Data 

186i-sa 

Jan. 1 
Dec. 31 

,, 31 
Jan. 7 

J J  1 
7 

,, 1 
,, 3 

Dec. 29 
Jan. 3 

1852. 

Jan. 1 

1 J  5 

, 3 

J J  5 

J ,  7 
,r 5 

2, 7 
J J  13 

, 5 
J J  12 

,, 7 
,, 17 

J J  14 

J J  17 

J ,  17 
,J 20 

a 

5% 
3 5 

+ 
99 

79 

99 

99 

log 

99 

85 

roo 

73 

,, 

58 

63 

Station 

LXXVI 
LXXVII 

LXXVII 
LXXIX 

L x x v I  
LXXIX 

LXXVI 
LXXVIII 

LXXV 
LXXVIII 

LXXVI 
L x x x  

LXXVIII 
L x x x  

L x x I x  
LXXX 

LxXIx  
LXXXI 

LXXX 
LXXXI 

LXXIX 
LXXXII 

LXXXI 
LXxXII 

LXXXII 
LXXXV 

Hean of zz:.f 
tion 

h rn 
3 46 
3 37 

3 23 
3 24 

3 37 
3 40 

3 9 
3 9 

3 40 
3 43 

3 21 

3 22 

3 54 
3 55 

3 32 
3 32 

3 57 
3 59 

3 44 
3 44 

3 48 
3 48 

3 31 
3 31 

3 15 
3 I 

O b a m d  Verti- 
cal Angle 

0 f I /  

D o ro 3'5 
E o I 20.0 

D 0 1 2 ' ~  

D O  10 30'1 

D o  7 0.1 
D O  7 17.8 

D o 8 24.7 
D o I 36.4 

D 0 1 0  .!is'8 
D o 2 37.5 

D01120'2 

D O  0 7'1 

D o 8 0.9 
E 0 0 21'7 

Dor137'5 
E 0 0 17'3 

DOI414'0 

E o o 32.8 

D 0 9 41'5 
D o 4 40.6 

Il O I3 ~ 3 ' ~  

D o o 46.9 

D 0 4 44'4 
D O  644.1 

D 0 18 39'1 
E O  818.7 

Correction 

.E! 4 
a a 
% g  
% \  

-14'8 

+14.8 

- 9'0 
- 9.0 

- 8.6 
- 8.6 

-12'4 

- 12'4 

- 9.0 
- 9'0 

-10.8 

-10-8 

-16.9 

-11'0 

+ 11.0 

- 8.9 
+ 8.9 
- 8.6 
- 8.6 

- 8.6 
- 8.6 

-10'9 
- 10'9 

-12.5 

-I-12.5 

Object mid Eye 

a 

" 

29 

52 

55 

41 

54 

45 

29 

42 

59 

55 

60 

4I 

29 

Heig!lt 

1 
i% z 

------ 

1-24 

1-24 

1-24 

1.24 

1-24 
1.24 

1.24 
1'24 

1-24 

1-24 

1.24 

1-24 

1-24 

1-24 

1'24 
1-24 

1-24 

1.24 

1.24 

1.24 

1-24 

1.24 

1-24 

1-24 

1-24 

1.24 

- a 
%" 
z 
B 
P 

m 

0 f /# 

0 5 41.8 

0 3 38.9 

o o 8-9 

o 3 24.2 

o 4 9.2 

o 5 36.6 

o 4 11.3 

0 5 57'4 

o 7 23-4 

o 2 30.5 

o 6 18.4 

0 0 59'9 

0 I3 28-9 

Terrestrial 
Refraction 

% %  a 

S: 
T3 

'053 

'057 

'058 

-062 

'060 

.060 

-060 

'057 

'064 

'058 

'063 

'055 

'044 

d 
B 

)I- 

0 2 -  
:I3 
.S c .s 
Riz 

Z 
N 

- 92'4 

+ 97'5 

+ 4.1 

- 66.0 

- 110.5 

- 124.9 

- 59.7 

- 130'1 

- 200.5 

- 70.4 

- 177-1 

+ 22'0 

- 259'4 

in feet 
-- 

e z  
% a  
~ f i  

5.25 
5.25 

5-25 
5.25 

5-25 

5-25 

5-25 
5-25 

5.25 
5.25 

5.25 
5-25 

5-25 
5'25 

5'25 
5-15 

5'25 
5.25 

5'25 
5-25 

5.25 
5-25 

5.25 
5-25 

5'25 
5.25 

- 

$ 

4.01 
4.01 

4-01 

401 

4-01 

4-01 

4.0' 
4-01 

4.01 

4-01 

4-01 

4-01 

4.01 
4-01 

4-01 

4.01 

4-01 

4'01 

4'01 
4.01 

4-01 

4'01 

4'01 

4'01 

4-01 
4.01 



KARdCHl LONGITUDINAL SERIES. 6 7 3  

5 

a, 
4 
M 

4 
3 a 
B 
P 

m 

0 1 11 

0 9 41.1 

0 2 25'3 

0 0 52'5 

o 10 51.5 

o 11 58.5 

0 9 59'1 

0 0 3'7 

o o 10'5 

o o 43'5 

0.8 

0 037'0 

o o 2 3 * 8 +  

B ** 
0 u ..=; 

I "  
." fi .g 6s 

'2 
N 

- 236.8 

+ 55'3 

- 16.7 

- 232'7 

\ - 287.5 
I 

- 227.3 

+ 1'0 

+ 3'1 

+ 17.8 

+ 12.1 

- 0'2 

- 10'3 

6.0 

.g 

4d 
3 
$ 8  
8 
- 

830 

776 

650 

7z8 

815 

773 

569 

597 

589 

567 

538 

569 

513 

Sa 
s5 

3; 
t z  
82 

+ 
58 

58 

73 

58 

69 

58 

10 

I0 

I Z  

a 
82  
R 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

2 

2 

4 
4 

2 

4 

4 
4 

4 
4 

4 
4 

4 
4 

Correction 

.5 4 
2~ 
3 4 - 

- 9.8 

+ 9.8 

-10'5 
-10.5 

-12.6 
-12.6 

-11'2 

+ I I ' Z  

-10.0 

+1OeO 

-10.6 
+10.6 

+37'9 
+29'5 

+ 24'7 
+ 19.9 

-I3'9 
f28.3 

4'01-14'4 

+38.0 

+35" 
+31.o 

-14'4 
-14.4 

+ 16.6 

-15.9 

4 

f 
d 
- 

36 

45 

40 

35 

46 

42 

- 17 

-24 

-26 

-43 

-64 

-27 

-60.117 

Object rrnd Eye Terrestrial 
Refmtion 

".$ 
2-0 

.g 
68 - 

-043 

'058 

'062 

'048 

-056 

'054 

'030 

-040 

.044 

'076 

'047 

Admnomical 
1)& 

w8 

Jan. 13 

,, 20 

,, 13 
,, 11 

,J 5 

,, 11 

,, 14 
, 30 

,, 11 
,, 30 

,, 13 
J ,  % 

,, 31 
,, 27 

,, 23 

,, 21 

,, 23 
Feb. 14 

Jan. 27 
Feb. 15 

Jan. 23 
Feb. 22 

,, 14 
,, 21 

,, 21 
9, 19 

Height 

1-24 
1.24 

1'24 
1-24 

1-24. 

1-14 

1-24 
1-24 

1.24 
1.24 

1-24 
I 

15.83 
13-50 

12.50 
11.08 

'"4 

1 3 . 4 ~ 5 ~ 2 5  

1-24 

15.83 

I4'5O 
13-42 

1'24 
1-24 

9.42 
1.24 

Station 

LXXXI 
LYXXV 

L x x x I  
LXXXII I  

L X x X  
LXXSIII 

L x x x I  
LXXXIV 

LXXXII I  
LxxxIv 

LXXXI 
LXXXVI 

LXXXIV 
LXXXVI 

L x x X v  
LXXXVI 

L x x x v  
LXXXVII 

LXXXVI 
LXXXVII 

L x x x v  
LXXXVIII  

LXXXVII 
LXXXVIII  

LXXXVII I  
xc 

Mean of 
Times of 
obserrs- 

tion 

h m 
3 21 

3 26 

3 35 
3 35 

3 I1 

3 13 

3 17 
3 15 

3 24 
3 25 

3 46 
3 45 

4 28 
4 28 

4 8 
4 20 

4 29 
4 

3 50 
3 46 

3 45 
3 28 

4 31 
q 26 

3 58 
4 z 

Obaned Verti- 
cal Angle 

0 1 11 

D o 16 9.5 
E o 3 12'7 

D 0 3 28-1 
D o 8 18.6 

D 0 5 50'1 
D o 4 5.2 

D 0 16 32.2 
E o 5 10.8 

D o 18 10.1 

E 0 5 46.9 

D 0 15 54'7 
E 0 4 3'5 

D o 4 20'2 

D 0 4 35'9 

D 0 4 47'2 
D o  5 13.0 

D 0 4 32.6 

D o 5 53-3 

D 0 4 57'1 
D o 5 31-7 

D ‘3 4 $'3 
D o 5 0.9 

D o 6 2.4 

D o 4 48.4 

D o 4 36.2 

D 0 5 56.3 

in 

l u  

$ 2  
- 

5-25 
5.25 

5-25 
5-15 

5'25 
5-25 

5.25 
5.25 

5-25 
5.25 

5-25 
5.25 

5'25 
5.25 

5'25 
5.25 

sm25 

5-25 
5.25 

sm25 
5.25 

5.25 
5-25 

5.25 
5.25 

- -  

feot -- 
8 
4 
f! 

% 
FI - 

4-01 
4.01 

4-01 
4.01 

4-01 
4.01 

4'01 
4.01 

4'01 
4.01 

4'01 
4.01 

10.58 
8-25 

7'25 
5.83 

4'01 

8-17, 

10.58 

gn25 
8.17 

4-01 
4-01 

4-17 
4.01 



68- PBINCIPAL TRIANGULATION-DIFFERENCES OF HEIGIHT. b 

Aatmnomicsl ~i .g 

Station 

LXXXVII 
S C  

LXXXVII 
LXXXIZ 

LXXXVI 
LXXXIX 

LXXXVII 
XCI 

L x x x I x  
x u  

XC 
XCI . 

XC 
XCII 

XC1 
XCII 

XC 
XCII I  

X c I I  
Kc111 

XCIII  
xcv 

XCII 
XCV 

XCII  
XCIV 

Dete 

Feb. 13 

,, 17 

,, 13 
,, 1 

Jan. 25 
Feb. 1 

,, 13 
J J  5 

,, 1 

J J  6 

,, 19 
,, 10 

Dec. 9 

,, 16 

J J  l3 
> J  15 

J J  9 
,, 20 

,, 15 
,, 20 

,, 22 
J J  23 

,, 16 
,, 23 

J J  16 
,, 14 

Mean of 
Times of 
obmrva- 

tion 

h rn 
3 58 
3 53 

4 9 
4 15 

4 2 

3 41 

3 43 
3 42 

4 44 

3 59 

4 11 

4 I1 

3 48 
3 54 

3 57 
3 55 

3 4' 
3 46 

3 34 
3 32 

3 33 
3 34 

4 3 
4 1 

3 29 
3 27 

P Sa 

d Angle 

a 

0 1 11 

D o 5 45.3 
D 0 5 39'1 

D o 5 26.6 

D 0 5 3"4 

D o  444'4 
D o j 47.1 

D 0 5 30'3 
I) c3 5 49'9 

D 0 4 36.7 
D o  521.9 

D 0 4 54'2 
D 0 5 18.7 

D o 4 26.9 
D o 5 41.0 

DO 353'5 
D 0 5 0.0 

4 

%S, 
2- Q c,1e 
-5 i .5 
Eg 

-2 

o 
Object and Eye hrrection 

z 
e 9 
m 

Terrestrial 
- 

Height in feet I 
.94 

d 

. .. 
m 

- 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

D o 5 22.3 4 

31 
D 0 4 37'2 
D 0 3 22.3 

D o 3 46.0 
D O  516.7 

Refraction 

-- 

1-24 
1-24 

1'24 
1-14 

1'24 
1.24 

1-24 
1'24 

1'24 
14-08 

11'33 
20'00 

1-24 
1.24 

10.92 
10.50 

1'24 

- -- 

+ 
1% 

12 

I. 

12 

I I 

I 2  

I 2  

I3 

D o  444.3 
D o 4 16.3 

57.9 
D o 6 11.1 

4 
8 
8 
2 

544 

518 

492 

542 

576 

609 

602 

622 

N 

--- 

-061 
4 
4 

4 

4 

U - "  o-c 

9-g 
2 . 2  
8 2  

5-25 
5-25 

5-25 
j.25 

5-25 
5-25 

5'25 
5'25 

5-25 
5-25 

5.25 
5.25 

5.25 
5-25 

5.25 
5.2j' 

j'2j 

-54 

-53 

-54 

-20 

-37 

11 

26 

2 

4 
4 

4 
4 

o o 37'5 I5 

5 - 

4-01 
4-01 

4'01 
4.01 

4-01 
4-01 

4-01 
4.01 

4.01 
8.83 

6-08 

14-75 

4.01 
4.01 

5.67 
5.zj 

4'01 

'104 

'108 

-100 

'035 

-061 

-018 

'043 

a003 

- 9'4 

I5 

I..-j 

-15.0 
-15-0 

-15.8 
-15.8 

-16.6 
-16.6 

-15'1 
-15'1 

-14'2 
+31.2 

+20a3 

4-49.3 

-13.6 
- 13.6 

+ 18.6 
+ 17-2 

-14'2 

1-24 
1.24 

o o 2.4 

o o 31'4 

o o 9.8 

0 0 45'3 

o o 26.8 

o o 37.1 

o o 32.6 

o o 22-8 

I 

620 

578 

+ 0.6 

+ 7.6 

+ 2.6 

+ 13'3 

+ 8.0 

+ 10.9 

+ 9.9 

+ 6.4 

5'25 
5.25 

1.24 
1.24 

4-01 
4.01 

-16.0 
-16.0 

1.24 5.25 4-01 -14.1 
I 

5.2: 
5.25 

4.01 
4-01 

-13.2 
-13.2 53 -085 o o 14.0 - 4'3 
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e 
rr m 
o r  
Y -  t 
-g i.2 .- 
62.3 
a 
OI 

- 2'0 

+ 13.2 

- 6.9 

- 21.1 

+ 109.6 

+ 78a9+ 

+ 81.4 

+ 60.0 

- 52'9 

+ 138.5 

+ 89.0 

+ 107-1 

+ 54-6 

701, 
PRINCIPAL TRIANGULATIOX-Dl-CPS OF HEIGHT. 

Obeemed Verti- 
cal Angle 

0 J I J  

D o 6 21.9 
D o  6 9-8 

Object and Ere Correction Terrestrial o 
Refraction 

- 
Height in feet 

c, 2 c '' 

a 

etation 

XCIX 
CI  

Astronomical 
Date 

1858 

April 2 

J ,  1 
4 
4 

lifean of 
TIII I~S  of 
observa- 

tl0ll 

h m 
5 3 
5 4 

C 
CI  

C 
Jhok* 

C I  
Jhok* 

Jhok* 
CI I I  

C 
CII I  

CI  
CIII 

Jhok* 
CII  

CI I I  
CII  

CII  
CIV 

CII I  
CIV 

CII  
CV 

CII I  
cv 

t &jwted. 

Mar. 30 

,, 31 

Feb. 3 

,, 4 

April 2 
Mar. 29 

Feb. 6 

,, 11 

Jan. 27 
Feb. 10 

,, 6 

,, 11 

,, 13 
,, 33 

,, 11 
,, 13 

,J 12 
,, 16 

,, 11 
J ,  17 

Mar. 25 

April 12 

,, 9 

J J  12 

An 

+ 
" 

2 53 
2 58 

3 46 
3 49 

3 34 
3 36 

3 51 
3 46 

3 54 
3 57 

3 57 
3 52 

4 36 
4 39 

3 39 
3 41 

3 45 
3 45 

3 33 
3 34 

3 30 
3 30 

3 27 
3 24 

suxilinrp stat~on. 

4 0.88 5'03 4.15 -14'6 

705 

-25 

11 

-25 

29 

32 

21 

g7 

29 

19 

59 

19 

24 

D 0 3 39'7 
D 0 I 55'2 

D o  6 5'4 
D o  3 9'0 

D o I 27'5 
Do1059.4 

-549'' 
D o r o  36.0 

D o  9'4 
D 0 9 35.4 

D o  4 3'7 
D o 8 30.8 

D o  7 4.5'8 
D 0 I 51.9 

E 0 4 54.9 
D o I 3 2 3 . 3  

D o  4 25'9 
D 0 10 29'9 

D o o 56-8 
D o 10 56.1 

D 0 1 59'9 
D 0 7 20'3 

.----- 

0-77 
0.89 

'043 

-038 

.053 

-036 

.030 

-031 

.095 

'048 

-037 

'059 

'026 

'034 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
2 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

o 0 46.5 

o o 48.2 

31.0 

o 4 37'4 

0 2 29.7 

0 4 1.8 

o 2 14.2 

0 2 57'0 

0 9 9-1 

0 3 2'0 

0 4 59'7 

0 2 38.4 

4.98 
5.25 

I8 

'4 

15 

,8 

I4 

36 

36 

25 

36 

4-21 

4.36 

291 

472 

805 

1074 

686 

911 

609 

S14 

997 

729 

-12.2 

-12.6 

0.00 

1-24 

2'I3 
0.88 

8.79 
1.92 

"79 
15.33 

8.79 
1-24 

'"9 
1-58 

1'24 
1-24 

1.24 
1-24 

1-24 
1-24 

1'24 
1 2  

22.05 
20.83 

-11 

5.25 
5.33 

5'25 
5.28 

5-33 
5-25 

5'%5 
5.25 

5'25 
5-25 

5-33 
5.25 

5'25 
5-25 

5'25 
5.25 

5'25 
5'25 

5-25 
5.25 

5'25 
5.25 

-- 

-016 

5.25 
4.09 

3.12 

4.40 

3-46 
3'33 

3.54 
10.08 

3'54 
4.01 

4''4 
3-67 

4'01 
4-01 

4'01 
4-01 

4'01 

4'01 

~ ' O L  

4-01 

16-80 

15-58 

0 t J I  

o o 6.3 

-36.8 
-28.7 

-'3'5 
-19.0 

+ 8.8 

-L8'4 

+ 6'7 
+1g.1 

+'0'5 
-11.9 

- 9'5 
- 8.2 

-13'4 
- 13.4 

-k 15'9 
-15'9 

- 8.2 
- 8.2 

-11'2 

-11.2 

+45.2 
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KARACHI LONGITUDINAL SERIES. 
7 3 7  

When the pillar in perforated, the height given hem is bekeen upper mrface of p i l k  and mark on ground level in b r  of p w e ,  othelaise the 
bi& in th& of the building above the sarface of ground g e n e d y .  t Not forthcoming. 

L#lrtion 

XXIX . 
XXX . 
XXXI . 
XXXII . 
XXXIII . 
XXXIV . 
X X X V .  

XXXVI . 
XXXVII . 
XXXVIII 

XXXIX . 
X L .  
XLI . 
XLII . 
XLIII . 
XLW . 
XLV 
XLVI . 
XLVII . 
XLVIII . 
XLIX . 
L .  
LI . 
LII . 
LIII 

LIT. w 

LV . 
LVI . 
LVII . 
LVIII . 

Height in feet abore Mean 
Cjea Level, detonnined 

Ration 

LIX . 
LX . 
LXI . 
LXII . 
LXIII . 
LXIV . 
LXV. 
LXVI . 
LXVII . 
LXVIII . 
LXIX . 
LXX . 
LXXI . 
LXYII . 
LXXIII , 

LXXIV . 
LXYV . 
LXYVI . 

Pillar or Tower 

by Spirit 
Levelling 

Height in feet 
Sea Level, 

by Spirit 
Levelling 

... 

... 

... 

. . . 

. . . 

... 

... 

. . . 

... 

... 

... 

. . . 

... 

. . . 

. . . 

. . . 

... 

... 

*Height 
in feet 
- 

3 

4 

3 

3 

3 

3 

3 

3 

3 

3 

6 

4 

3 

4 
0 

3 

Trigonome- 
trically 

abore Mean 
determined 

Trigonome- 
trically 

I34 
I 80 

5 6 
2 I 2  

269 

I 0 0  

428 

3 74 

460 

492 

5 95 
512 

588 

5 20 

539 

485 

518 

474 

Pillar 

'Height 
in feet 

I 

6 

8 

2 

t 

4 

"r 
3 

3 

3 

3 

3 

3 

3 

9 

6 

3 

3 

S Solid 

H Hollow 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

or Tower 

S Solid 
perforsted ,, 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

3 

3 

3 

3 

3 

3 

3 

20 

20 

24 

'5 
20 

I 

ir 2 

6 

3 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

... 

... 

... 

... 

. . . 

. . a  

..a 

... 

... 

. . a  

... 

... 

... 

. . . 

... 

. . . 

... 

. . , 

... 

. . . 

. . . 

. . . 

... 

. . , 

... 

... 

.. . 

.. . 

... 

.. . 

. 3 
8 

6 

'5 

12 

6 

25 
2 

I4 

382 

408 

479 

349 

278 

302 

333 

46 

44 

47 

58 

49 

2089 

I599 
2262 

25 74 

2369 

3577 

3433 

3876 

3827 

3607 

3599 
3080 

2098 

5650 

3575 

3252 
I 809 

673 

'459 

625 

652 

456 

362 

323 
22 I 

290 
161 

162 

132 

92 

LXYVII . . I ... 

S 

S 

S 

S 

S 

S 

S 

S 

S 

LXXVIII . 
LXXIX . 
LXXX . 
LXXYI . 
LXXXII . 
LXXY 111. 

LXXXIV . 
LXXXV . 
LXXXVI . 
LXXXVII . 
LXXXVIII . 

... 

... - 

. . . 

... 

. . . 

. . . 

... 

... 

... 

... 

... 



PRINCIPAL TRIANGULATION--EIEIGHTS ABOVE MEAN SEA LEVEL. 

When deterluining the preceding spirit levelled height of 111 or Slirantil Hill Station given on page 72 the levelling staff stood on the mark-atone let into the a 
upper aurface of the pillar. The heighta determined trigonometrically always refer to the upper mark-stone, or to the upper surfaoe ofthe pillar on which the theodolite 
stood. 

NOTE.-(XXIII) and (XXV) appertain to bane-line figwee. 4 When the pillar is perforated, the hoight given here is between u per .muface of pillar and 
mark on ground level in floor of p e otherwise the height is that of the buildi~lg above the surface of ground generally. + Not fodconung. f A n  a u d i q  
mtation on s building in the dlsge%k. 

Btation 

LXXXIX . 
XC 
XCI 
XCII . . 
XCIII . 

J. B. N. HENNESSEY. 

Pillar or Height in feet above Mean 
Sea Level, determined 

Station 

CI . 
Jhok 
CII . 
CIlI : : 
CIV 
cv . 
CVI . 
CVII . 
CVIII . 
CIX 
(XXIII) . 
(XXV) . 

*Height 
in feet 

* 

10 

20 

by Bpirit 
Levelling 

. . . 

. . . 
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... 
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S Solid 
P Perforated 

H Hollow 

S 

S 

Trigonome- 
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5 4 

56 

63 

72 

59 

93 

67 

78 

83 

73 

88 

72 

xcrv . ... 
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XCVI . 
XCVII . 
XCVIII . 
XCIX . 
C .  

Height in feet above Mean 
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S 
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. .. 
... 
... 
. . . 
... 
. . . 

by Spirit 
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... 

.. . 
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... 
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. . . 
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I 2  

'5 

32 

3 8 
I 8 

20 

37 

44 

Trigonome- 
trically 

88 

63 
I21 

'74 
260 

230 

1456 

445 

*ryl~; 
42 

I. 
3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

S 

S 

S 

S 

S 

S Solid 
PPedod 

H Hollow 

S 

$ 
S 

S 

S 

S 

S 

S 

S 

S 

S 

S 

. 1 824 

... 1 I35 

... 

. . . 
491 

I og 1 



PRINCIPAL TRIANGULBTION. AZINUTHAL OBSERVATIONS. 

KARACHI LONGITUDINAL SERIES. 

Observations at  I, 

h r d 
ht. N. 24? 6' 19".1'7, Long. E. 1'7' 35' 41".29=6 10 22.8=Oa216, Height above mean sea level 1149 feet, 

observed by Captain T. Renny 

with Troughton & Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope being set on R.M. 

Ban-R.M. &an& for referring mart B.LC. for Britieh dssoeition Catalogue, London 1846. 

r 

Observed Angle 
Starand RM. 

* 

1849 

t -  
c, 

2 

3% 
8 5 
% 14 

2 2 5 
.O i b  
g.9 L 1 

$ B 

+. 
. a 

. Z r( 

b 

5 

2 
H 

2 

Azimuth of R. M. 

-- 

T 
PI e 

$a 
Pi+  
m e .  
8 
aa 

Corrected Angle 
Star at  Elongation 

and B. M. 

0 1  1 

- 7 54 42.86 
42.56 
44.26 
43'04 
41.30 
42.03 
43'54 

saX3ndtJ of 

eBCzz 
-- 

n 

36.66 

36-96 
35'26 
36.48 
38.22 

37-49 
35'98 

Y 

8 
m .S ' 
5 8 
.: 
4 

-m 
' 

-3 
Om 

+ 

P 

I n t e n d  from Elongalion 

&fern by 
enoh FBOB 

h 

-? 
rr, 
'i3 

'm 
n 
4 > 
H 

j 

1 w 

I n  Time 

h r n  e 
o 30 17-15 

28 26.17 

I9 19-29 
I7  33'32 
10 11-41 

8 29-44 

0 1-55 - 

I n  Arc  

I II 

- 4 48-74 
4 14-74 
1 57-98 
I 37'46 
o 32.92 
o 22.87 
0 0'00 - 

0 1  

L. 198 33 

R. 1833 

L. 198 33 

0  I n 

- 7 49 54'12 
50 27'82 
52 46.28 

53 5'58 
54 8.38 
54 rg-16 

54 43'54 



7% PRINCIPAL TRIANQULATION-AZMlTLTAL OBSERVATIONB. 

Observations at I- (Con thuedJ 

Obaerved Angle 
Star and R. M. 

0 I I1 

- 7 54 42'42 
54 14-34 
54 2-16 
52 4-22 

5' 33.M 

+ 10 48 36.04 
49 23'46 
52 6-16 

52 32.18 

53 34'26 

Fsoe and Zero 

h 
1849 g 

0 I 

? L- 198 33 

k! 
eum * 
6- R.1833 

DJ 

Elongation 

In Am 

I I1 

- 0 1.50 

0 29-42 

0 43'72 
2 38-16 

3 7'98 

+ 5 31-18 
4 37'4I 
I 54-90 
I 29'03 

0 27'55 
0 17.99 - 
o 0.08 
o 5.00 

044.61 
I 0.87 

2 5I.53 
3 20.23 

- 4 16-24 
3 45'07 
I 48-66 

I 32-38 
0 18.69 
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o 0.02 

0 1'77 
026.62 

0 37'34 
I 33.26 
I 50.80 

3 40.62 
4 10.52 
6 7-08 

6 34'05 
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a 1 g 
In Time 

A 

Star at Elongation 

and R. M. 

53 42-26 

54 2.40 

53 56-24 3 .,+ 

. ?i 
D 

.p, 
1 
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& 
4 

$ 
2 

0 1 1  

- 7 54 43-91 
43'76 
45.88 
42.38 
41'42 

+IO 53 67-22 
60.87 
61.06 
61-21 
61.81 
60.25 

62-48 
61-24 
60.21 

59'01 
60.27 

59-59 

- 7 54 42'20 
42.75 
40.16 
36.86 
48.61 

45-61 

42.62 

38.07 
45-50 
42.82 

36.90 
40'64 
44'72 

43'58 
. 36.66 

39'33 

- 

El) 

sj 

- 
PI 
3 
V 

I? a 

8 
o 2 10.42 

9 36'33, 
11 42-30 
22 14-16 

24 14-13 

o 32 8-44 

29 25'48 
18 57-62 
16 41.66 

9 '7'76 
7 30'78 - 
o 30.11 
3 58-06 

1151.95 
13 51-92 
23 18-79 
25 11.77 

o 28 31.26 

26 43.28 

18 32.39 
17 5-41 
7 40'54 
6 15-55 - 
o 14'36 
2 21-33 

9 8-24 
10 49-22 

17 5.14 
18 37-12 
26 15-02 

27 57'99 
33 49'92 
35 2-90 

R. 18 33 

L. 198 33 

c3 

" 

or 

+ 

, 
? 
'or 

-g 
'0, 

1 

W 

* 

-$ 

+ 

sj 

h 

& 
0 
V 

@- 
4 ?  
P i ,  

35-60 
35'76 
33.64 
37'14 
38-10 

47-86 
41-51 
41-jo 
41'85 

42-45 
40.89 

43-12 
41-88 

"0.8~ 

39'65 
40'91 
40.23 

36.98 
36'43 
39.02 
42'32 

3O.57 
33-57 

36-56 
41-11 

33.68 
36.36 

"2.28 

38'54 
34'46 

35-60 
42'52 

39'85 

L. 198 33 

R. 9 17 

L. 189 1 7  

B. 917 

L. 189 17 

N 

? 
h - 
-or - 
C;: 
u 

-t 

: 
m 
=; 
so\ 
N 

N 

A 
m 

% 
sg 
OM 
00 

Pi 

00 
F' * 
% 
-m 
n 

oN 
00 
n 

4 

P 
U 

-4- *- 

2 " 
Pi 

5 

53 15-60 
Liz 58'14 
5' 8'74 
50 39.36 

- 7 50 25-96 
50 57-68 
52 51-50 
53 4'48 
54 29.92 
54 33-18 

54 42'60 

R. 9x7 

L. 189 17 

Its g r 7  

L. 189 17 

54 36'30 
54 18-88 

54 5'48 

53 3'64 
52 49'84 
51 4-10 

50 33-06 
48 29.58 
48 5.28 



KARACHI LONGImJDINdL SERIES. 

Observations at I-(Continued.) 

Observed Angle 
Face and Zero 

Star and R. M. 

0 I 0 I I1 

Interval from Elongation 

In Time I n h  
Star at Elongation 

ma B. M. 

himuth of B. Y. 

Seconds of M- by each obser- esch Face vation 

11 

40.50 00 
'+ 40'05 
a 

39-28 -m 

35'37 : 
u 

45.31 % 
40'12 a 
39'14 n, 

9 

42'05 % - 
42'05 g' 
40'82 O, 

00 
37.11 u 

37'03 

39'83 * 
90 42'61 am 
n, 

38-25 -01 
n 

35'57 0 u 

39'97 % 
38.81 A 
36'94 r, 

90 
33'07 

wl 

36.88 -g 
40'94 $ 
37'03 

" 

34'37 
P i  

33'33 
0 

38-24 F 

39'45 
=$ 

40'02 -g' 
0 

33'35 2 

41-62 



7B7, PRINCIPAL TlnAXTmIm-- OBSERVATIONS. 

Obse~8tiom a0 I - {Cbrat ind . )  

m 3 .o d 

%i? 
5 k 
.ga a 

t 
00 " 

$ m 
I 
p 

* 
*? m " 
-s 
+ 

00 
u 

-$ 
Om 

1 ' 

C Q ~  Angle 

( ~ l u * t * o @  

and R. M. 

0 1 1  

.+ 10 53 57.86 
55'53 
52-01 

61-25 

59'04 

- 7 54 42'57 
42.02 

38'35 
37-00 
41-76 

43'35 

36-72 
38'98 
42.60 

44-21 

37-33 
37.10 

+ 10 53 58-00 
59'23 
56.61 
60.92 

61-24 

60.34 

53'54 
54'29 

53'24 
52-92 
60.84 

56.07 

4 %? 
F\ 1% 

Fus*dh 
Obaerved Angle 
&ar .ndE.M.  

$1 
2 

$ 9 1  

A 

~siiutaof IL M. ~mml h n a  ~~oqiption 

kn"o' 
~ I I 0 b r e r -  

vrtioe 

-- 

11 

39-16 

36-83 
33-31 
42'55 
40'34 : 

35'95 
36-50 
40- 17 
41'52 
36-76 
35-17 

41-80 

39'54 
35-92 
34'3' 
41-19 
41-42 

39-64 
40.87 

38'25 
42.56 
42.88 

41-98 

35-18 
35'93 
34-88 

34'56 
42-48 

37'7I 

by 
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K, 
Ir, 
t 
Y 
rr, 
-a 
n 
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u 

% 
d 
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A 
h 
P 

'9 M 

-m 
N 
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u 

d 
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P - 
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-m 
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a 
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OM 
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I 
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a 
Ql 1 L. 180 I 

ct! g 
S.180 I 

k " .. 
* 
m 

s 

o I rr 

+ 10 51 57-86 , 

53 3zm04 
53 I5'9O 
51 48.22 

51 23.86 

- 7 51 26.28 
51 53-88 
53 32-56 
53 47'64 
54 37'48 
54 43.34 

54 13.26 
54 4-08 
53 4'84 
52 43-80 
50 34'44 

49 56-26 

+LO 50 22.46 
51 1-80 

53 7'0% 

53 25.z0 
54 1-18 

InTims 

h m r  
o o 6-44 - 

8 36-42 

1040-39 
20 31-24 
22 10.22 

o 24 56.82 

23 4.85 
14 24'99 
12 29.02 
3 40.16 
o 9-21 - 
8 34-65 
10 27-62 

I7 29'50 
19 24-47 
27 32'34 

29 36-31 

o 25 56.81 

23 32'85 
12 28.00 

10 35'O3 
o 26.18 - 

- 
. B d 

9 
. z r( 

El 

3 
" 
E 
I4 

c 
a 
3 - *- 
cq 
* Q  4 
8 
m 

* 
a4 a 
0 - 

k t h  

I m 

+ o o-w 
- .  

o 23'49 1 
036.11 

2 13-03 
2 35.18 

+ 3 16.29 
248.14 

1 5'79 
o 49-36 
o 4.28 
o 0.01 - 
o 23.46 

0 34'90 
1 37'76 
2 0.41 

4 2'89 
4 40'84 

+ 3 35-54 
2 57'43 
o 49.59 
0 35'72 
o 0.06 - 

I 3-80 
8 52.69 
10 38.66 
16 9.58 

I7 4 - 5 6  
24 46.46 

25 5O.45 
* 

53 59'98 
53 28'54 

m 53 18'38 

o 0.36 
o 25-00 

o 35.91 
I 22.62 

1 39'54 
3 13-60 

3 3O.55 

r 
g, 

ii 

2. a7 50 

L. 207 49 

R. 27 50 

5m2Q7 49 

R. 27 50 

L. 207 49 

R. a7 50 

L.207 49 

L. 207 49 

52 30.62 

52 '3'38 
50 47'24 

50 25-52 
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7 ' 7  

Observations at I- (Con t inwd). 

0 . 0  
. . ... Mew Azimuth of R. M. by Eastern Elongation ... . .# ... 181 29 37-54 

... ... ... Do. do. do. by Western do. ... 181 2939-66 --- 
Concluded do. do. by both Elongations ... ... ... ... 1812938-60' 

Angle IV and R. M., see page 24-B. ... ... ... 32' 23' 46"-77 

Proportional part of correction to find final value of ditto, see 
pages 23-B and 2.k-B, and triangle No. 62, page 31-b ... 0'00 - 32 23 46-77 

- --- 
Observed Azimuth of I V  ... ... ... ... ..I ... ... 149 5 51-83 

Computed do. do. in terms of the initial value ... ... ... adopted at K&np fir, see page 4 G b  ... 149 ~50-46 
--- 

Observed- Computed Azimuth ... ... ... ... ... ... + 1'37 

Observations at V, 

h m  r d 
Lat. N. 24.' 14' 52".08, Long. E. 77" 1'7' 29".59 = 5 9 10.0 = 0.215, Height above mean sea level 18341 feet, 

b 

observed by Captain T. RRnny 

with Troughton and Simms' 36-inch Theodolite read by 6 micrometer microscopes, the telescope 

being set on R.M. 

Ear the &g obrervstionr on theee Zeros, we 12th Mamh. 
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80- PRINCIPAL TRTANaULA.TION-- OBSERVATIONS. 
b 

Obsedttions at V-(Obnthwd). 
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eacllobrer- 

oation 

-- 

a 

46.6 2 
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48'63 
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46-81 
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42'20 
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47.17 
48-17 

46-36 
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43'65 

4i.36 
46-42 
48-00 
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47'42 
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~ e s n  by 
BIch F- 
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mccl 
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b Q 
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"99 c 2  
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FT 
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Ow- 
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cr)W 

O z z  
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OQ 
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OY 
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Observed Angle 
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1849 

% 

Corrected Angle 
~ l t u  at ~lougation 

llnd B M. 

0 1 . .  
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827, 
PRINCIPAL ~ B B U T I O N - A Z I M U T H A L  OBBERVBTIONS. 

Observations at V- (Continued). 

... ... Do. do. do. by Westers do. *..  - S o  I75 36 45'94 - 

... ... Canclyded do. da. by both Elongations l . .  .*. 1753647 '08  

... Angle R. M. and VII, see page 27-, ... ... ... . + o 21 23-08 - 
... ... ... ... ... Qbemed bimutb of V I I  ... ... 175 58 10.16 

Co~pputed do. do. in terms of the initial value adopted at 
175 58 10.89 ... ... W n p b ,  see page ... ... ... 
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-- - 
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KARACHI LONGITUDINAL SERIES. 

Observations at IX, 

h m  r d 
Lat. N. 24'141' 1067 ,  Long. E. 76" 39' 16"'38 = 5 6 37.1 = 0.213, Height above mean sea level 1,645 feet, 

observed by Captains T. Renny and A. Strange 

*it6 Tmughton and Simms' 36-inch Theodolite read by 6 micrometer microscopes, the telescope being 

set on R. 31. 

~TX.-N.  A. stands for Nautical Almnnsc; Obwationa on the 6th and 7th were taken by Ceptain T. Benny and those on the 6th and 8th by Captain 
A. Strange. 
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84- PRINCIPAL TRIANGULATION-MI~HBL OBS~RVATIONS. b 

Observations at IX- (Con tinwed). 
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KARACHI LOEGITUDINAL SERIES. 85, 
b 

Observations at IX-(Con tinued). 

Mean Azimuth of R. M. by Eastern Elongation . . . I 55 5 2 1.60, w = 5.5 2, = 0.1 8 
T 

Do. do. do. by Western do. ... 155 52 2-06, w = 8-16, - = 0.12 - W 

I 
Concluded do. do. by both Elongations ... 155 52 1-87, w = 13.68, - = 0.07 

W 

Angle R. 31. and XI, see page 31-, I . . . ... + 25 39 32-82, w = 20-48, - = 0.05 
w - 

Observed Azimuth of X I  ... I ... ... ... 181 31 34-69, w =  8*33 , ,=0-12  
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so, PRINCIPAL TRl ANGULATION-AZIMU!EUL OBSERVATIONS. 

Observations at XVI, 
h m  J d 

Lat. N. 24' 28' 32"-40, Long. E. 76" 7' 29".34 = 6 4 30m0= 0.211, Height above mean sen level WGO feet, 

observed by Captain A. Strange 

with noughton and Sirnrns' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 

being set on R. M. 
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RdRACRI LONGITUDINAL SERIES. 

Observations at XVI-(Continued?, 

Faceandzero 
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R. 18 32 

L. 198 32 
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â  

p 
g p j  
0- 

$ z 
$ 

h 
PI 
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40'39 
39.01 
38.57 
39-42 
43.18 
41-47 

39.20 
39'84 

41-43 
42-87 
47-41 
42.47 
40.50 
41-42 

45'41 
45'34 

39'35 
39'26 
42-51 
41-39 
39'70 

Intenel from Elongation 

Corrected Angle 

at E1On&On 

of B. M. 

' 

each h c e  
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n- 
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be 

om c3 m m  x $ 
A d  

35 
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-4-n 
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0 I 11 

+ 79 26 57-14 
28 36-34 
30 3-86 

30 24.14 
31 5'94 
31 10'92 

30 39-16 
3 24'24 

+ 59 37 53'78 
37 I3'5O 
35 35.16 
35 10.60 

34 18-46 
34 12.56 

3441.18 
34 54'16 

+ 79 28 51'10 

29 15-32 
30 34-60 
30 44'90 
31 j.46 

30 43'62 
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,,, 
$ 2  

$ s 
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ua 
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0 

29 36.88 
29 0'48 

+ 79 27 26.80 
28 14-98 

- 
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-0.39 
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U- 
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a= 
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00 

29 55.18 
30 15'78 
31 8.60 

-1.80 

,, 

-2.91 

,, 

2 

a 

h r n  s 
o 27 14-14 

21 7-22 

13 23-33 
11 2-37 

4 6-46 
0 1 - 5 2  - 
8 47.36 

11 7.32 

o 25 44.83 
23 10.87 

15 1-99 
13 3-02 

4 30'15 
0 4'22 - 
833'65 

10 34-61 

o 19 57-25 
r8 4-28 
10 31-41 

846.44 
I 35-56 - 
8 0.27 
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39'92 

37.18 
36.90 

+I-85 

JJ 

-2.91 
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19 38.07 

0 25 30.33 
22 32.37 
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n 

I II 

+ 4 11-70 
2 31-12 
I 0.61 
o 41-18 

0 5-69 
O O ' O O  - 
o 25-94 
0 41'50 

- 3 41'21 

2 59'49 
1 I 16-72 

o 57.10 
0 6.82 
0 0'00 - 
024'74 
0 37'79 

+ 2 14-86 

I 50.55 
O 37-41. 
025.99 
o 0.85 - 
o 21'52 

14 11'49 
11 52-53 
I 32-68 
c-. 

and B. M. 

0 I I1 

+79 31 8-45 
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7.90 

+59 34 13'55 
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12.62 
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1 7-46 

+79 31 7-05 
6.96 
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9-09 
7'40 
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7.62 
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0 
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88- PRINCIPAL TBIANGULATION-AZIMUTHAL OBSERTATIONS. b 

Observations at XVI- (Continued). 

Mean Azimuth of R. M. by Eastern Elongation . . . 
Do. do. do. by Western do. ... 

4 
FI 

*d 
B 
4 

1&9 

5 
6 
c. 
a 

r 
$ 

0 

6 
a 
Fa 

Concluded do. do. by both Elongations ... 
Angle R. M. and XI11  ; see page 38-B. . . . ... 

-3 
:$ 

- 8 9  . B  
3 3  
m d  U 
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PI - 3 g  
. d 

%,- 
Sc? 
i-4 
(4F4 
0- 

8 s ' -  
g 

32 
O J  

4 ; 5 
.g 
23 

- 6 ;  
" 

-2.91 
-t 1.85 

) J  

-2.16 

J J  

+1'45 
,J 

-2.16 

J J  

+ 1-45 
,J 

Observed Azimuth of XI11 . . . ... . . . ... 

u 

g 4 
a 

O & 

8 %  ." a 

Y 
F 

O, 

I 
k 

=k 
~i 

'0 
0 
rn 

+ ' 

Proportiond part of correction to angle R. M. and 
XI11 ; see pages 37-,. and 3 G B B ,  and triangle 
No. 7 1, page 32-b 

Observed Azimuth of XI11 (final value) . . . ... 

g .- 
g 
g 

- 
0 
S 
42 

% 
W 

Computed do. do. in terms of the initial 
value adopted at K W p S ,  see page 46-b . .. 

C O I T ~ C L O ~  A ~ ~ I O  
Star at Elongation 

and IL M. 

o r n  

+79 31 4.54 
7-63 
6-20 

+59 34 14-16 
11.89 
15.61 
14.86 

14.97 
14.16 

13-60 
14-22 

Internal fmm Elongation Azimuth of E. M. 

Observed - Computed Azimuth . . . a - g  m.. 

~ m , , n d & m  

0 I 

L. 207 47 
R. 27 47 

L. 207 47 

R- 27 4i 

L. 207 47 

R. 27 47 

I n  Time 

h m  8 

o o 10.30 
22 11-97 

34 40'79 

o 26 1-79 

23 53'83 
15 46'95 
13 j1.98 
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o 1.20 - 
10 0.65 
11 58.61 
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-- 

a 
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40.28 
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41-32 
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42.77 
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41-38 

Obscmed Angle 
Star and R. M. 
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28 21-10 
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34 16-32 

34 46.00 
35 1'24 
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6 39'93 
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0, 
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KARACHI LOXGITUDTNAL SERIES. 
89, 

Observations at XX, 

A m  r d 
h t .  K. 24" 28' 44"-16, Long. E. ?Fib 29' 19"-42 = 6 1 57.3 = 0.210, Height above mean sea level 1920 feet, 

observed by Captain A. Strange 

with Troughton and Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 

being set on R. M. 

For the nrmrining observatior~ on them Zeros, see 12th November. 

Azimuth of R. M. 
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PRINCIPAL TRIBNGULATION-AZIMUTHAL OBSERVATIONB. 

Observations at XX-(Corctinued) . 

Face and Zero 

0 I 

L. 187 I 4  

R. 7 14 

I 

Obeemed Angle 4 * 2 

Interval from Elongation 

In T i e  In Aro 

. Corrected Angle 

Star at Elongation 
and B. M. 

Azimuth of B. M. I I 



KARACHI LONCIITUDJNAL SERTES. 

Observations at XX-(Cotztinued). 
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32 10.62 
33 21.60 

0 13 45.12 
1 2  6.14 
6 50.22 - 
3 4.63 
9 5'54 

l o  29'52 

16 9.44 
I 7  3;'42 

0 11 44'80 
8 42-84 

255'91 
0 0.95 - 
5 48.98 
7 52'9.5 

15 11.66 
17 20.83 

IElo~rgation 

I n  Arc 

I H 

- 2 34.67 
2 50.13 

3 39'59 
3 56.07 

- 0 3930 
o 30.84 

o 9.85 
7 

o 2.00 

0 17-48 
o 23.28 
o 55.26 

' I 5'01 

- 0 29.05 
o 16.00 
Q 1.81 
0 0.00 - 
0 7'15 
0 13'13 
o 48.88 

I 3.70 

I 

3312.941 
33 1 ~ . 4 6  
33 52'56 
33 59'50 

+ 5 33 26.06 

33 10.92 
32 57-80 
32 55'34 

33 6.88 

33 7'78 
33 4O'O2 
33 59.58 

+ 17 54 19-94 
54 42-06 
55 36'98 
55 44'72 
56 19.80 

56 24-50 
55 $.as 
55 46'24 

Corrected Angle 

Star at  Elot~gntion 

and R. M. 

0 I I1 

+ 5 32 58.23 
58.85 
52.37 
51.13 

5 32 57-24. 
55'82 
57'37 

54'30 
55-46 
53'18 
57'30 
54'49 

+ 5 32 57.01 
54'92 
55'99 
55-34 

59'73 
54'65 
51-14 
55.88 

+ 17 56 26.93 
24.10 

25.33 
21.68 

25-52 

24'52 
25'11 

23'73 

Cl 

.g 
G 
2 
a 
.r( 

m 

in .- 
2 
2 
Ti 
& 
4 

- 
2 a  
Z ... ,2 42 

9 u 8 
$ 4  . - 
4 

0\ 

? 
C( ., 
+ 
k 

, 
2 
rr) 
-4- 

8-4 

0, 
+ 

, 

7 H 
PI 

%, 
+ ' 

.'t -- 
.d. - 

0 
'0 

1 

Azimutl~ 

SCCO.~. 

each obaer- 
votiotl 

-p 

11 

41.62 

42-24 
35.76', 
34'52 

4O.25 
38'83 
40'38 

3i.31 
38.47 
36.19 
40.31 
37'50 

39'62 
37'53 
38.60 

37.95 

42'34 
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Observations at XX-(Continzced). 

0 1 I1 

... Mean Azimuth of R. M. by Eastern Elongation .... ... ... 191 44 38.84 

... Do. do. do. bymestern do. ... ... ... ... 191 44 42.84 
- 

... ... Concluded do. do. by both Elongations ... ... ... 191 44 30.84 

.. Angle R. M. and XVIII, as on following page. ... ... ... ... + 68 20 54-68 
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s f 
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.$ 2 
8; s a  

;; 

... Ob9erved Azimuth of XVIII ... ... ... ... ... 260 5 35-52 ... 

Azimuth of B. M. 3 1 a 1% 
& 

Computed do. do. in terms of the initial value adopted at KaEhptir, ... see page 46- ... ... ... ... ... ... ... 260 535-52 
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KARACHI LOlVGITUDINAL SERIIB. 

Observations at XX-(Continued). 

Observations at XXIII, 

At XX 

November 1849, observed by Captain A. Strange with ICrozlghton and Simm' 36-ircch mo&Jite. 

h m  J d 
~,~t. N. 3 4 O  25' 7".27, Long. E. 76" 1' 32".87 = 6 0 6.2 = 0.208, Height ab0v.e mean sea, level 1,532 feet, 

observed by Captain A. Strange 

M = Mean of Groups 
w = Relative Weight 

= 

M = 54".68 

w = 
I 

9 '90 
- - - 0 ' I 0  w 
C = 68" 20' 54".68 

Angle between 

-- 

B.M. & 
XVIII 

with Troughton and Sirnms' 36-inch Theodolite read by 6 micrometer microscopes, the telac~pe being 

Circle readings, telescope being set on R. M. 

0'1' 180°1' 7'12' 187O12' 1C24' 194%' 21°37' 201°3T S048' m 8 0 a D  

N N I I N N R N N N 

h54-04 h 54-48 153.64 1 53.78 1 55-78 1 53'94 1 54.90 1 54'64 1 55.74 1 55-46 
h 54'46 h 54-38 1 53-20 1 52-72 1 55'90 1 54'62 1 56.40 1 53-98 1 j6.04 1 55-53 

54-25 54'43 53'42 53'25 55-84 54'28 55'65 54-31 55.89 55-49 

set on R. M. 
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and B. hf. 
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g 
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7 

7 23.05 
9 26-01 

each 
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o 16.25 

o 26-49 
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PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at XXIII-(Continued). 
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O h d i o m s  at; XXIII-(Cmd&nad), 
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PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at XXIII-(Continued). 

O I U  

Mean Azimuth of R. M. by Eastern Elongation ... ... ... a - e  I79 53 15-17 

... ... ... Do. do. do. by Western do. - g o  I79 53 15-50 

Concluded do. do. by both Elongations ... ... ... .em 179 53 15'34 

... Angle R. M. and XXII ; see page M-,, ... ... 64" 45' 45"3 o 

Proportional part of correction to find h a l  value of ditto ; see 
pages MF,. and 46-,., and triangleNo. 65 2, page 3% + 0'37 + 64 45 45'87 

... ... ... Observed Azimuth of XXII ... ... ... ... 244 39 1-21 

Computed do. do. in terms of the initial value ... adopted at KaUnpGr ; see page 46-b ... } ... * * *  "44 38 59-49 - 
... ... ... Observed- Computed Azimuth ... ... ... + 1-72 

Observations at XXVIII, 

h 9 B  8 d 
Lat. N. 84'' 43' 6"*11, Long. E. 74' 36' 26"*66 = 4 68 21-7 = 0.20'7, Height above mean sea level 1910 feet, 

observed by Captain A. Strange 

with Troughton and SimmR' 36-inch Theodolite read by 6 micrometer microscopes, the telescope 

being set on R. M. 
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KARACHI LONGlTUDINAL SERIES. 

Observations at XXVIII-(Corctinued) . 
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PRINCIPAL TRIBNGULATION-AZIMUTEICBL OBSERVATIONS. 

Observations at XXXVIII- (Continued). 

4 

1850 

' 
gz 
2 $' Z a .- 
4 

b e t a d  Angle 
Star at Elongation 

aud B. M. 

o # a  

-13 2 52-14 

5I.O: 

Inkervd from 

In Tlme 

h m  s 
0 0 0.19 

2 44-15 
0 

= 
PI 
PI 

1 
- 
a 

+ 
P 

, 
Y * - 
C1 

h 

1 

cc 
M 

*? - 
N 

o 
h 

+ 
P 

Y 

9 
Y .+ - 
u 
a 

0 

I 
P 

46-13 
56-72 

52.84 
52.67 
5O.3 9 
d8.78 

+ 1 40 33'33 
33.2' 
31-18 

30'64 
30.71 

33'32 
33.15 
30'29 

-13 2 52-13 
50.68 

5 5 . ~ ~  
54.00 
50a09 
47'58 
54'31 
53'89 

+ I 40 29-13 
26.58 

27'31 
30'5'. 

Elongation 

In lLro 

I a 

.- 0 0.00 

0 1'87 
o 30.91 

o 39-84 

I 20.48 

1 37'67 
2 52'87 
3 12.80 

+ 2 50'83 
z 23-15 
I 13.70 
o 56.84 
o 18-25 -- 
o 0.00 

o 9-45 
0 '5'45 

- o 0.67 
o 18.78 
0 39-02 
o 59.18 

I 45-29 
2 0.58 

2 55'79 
3 11-91 

+ 2 42'13 
2 21.30 
I 2-21 

0 52-23 

Azimuth of R. Y. 

o I 

L.198 33 

Seconds d 

a 

53'60 
~ 4 . ~ 7  
59-61 
59.02 

52-90 
53.07 
55'3.5 
56.96 

47'77 
47% 
45-62 
45-08 
45'I5 

47'76 
47'59 
44'73 

53'25 
54'70 
49.w 
51.38 
55-29 
57'80 
51-07 
51-49 

43'92 
41-37 
42'10 

45'30 

o r a  

-13 2 52'14 
2 49'20 

3 
1 0  
OJ 

We,,,, by 
each race2 

, , 
?!- - 
-w 

a W Y  
N Y 

O* .+ 
Rh " 
A d  

xT 
*qh 
d- e 

o+ * 
CI u 

hh 
CI u 

j d 

$: 
*gz 
% 
O-i- -i- 
1. h " " 
i d  

cS 

? 
N 
-t - 
00 
Y 

O-4- 
h 
n 

4 

R. 18 32 

I& 1 9 ~  33 

R. 18 32 

R. 18 32 

ooF9 m u  
In 
m 

i2 

CI 
PI 

2 15.22 
2 6.88 

I 32.36 
I 15.00 

I 2  59 57.52 
59 35'9$ 

+ 1 37 42-50 
38 10.06 

I,. 198 33 

I 11 6.02 
12 36.00 - 

0 17 j3-92 
I9 42-89 
26 12'79 

27 40'77 

0 26 3'53 
23 51.56 

39 20.48 
39 33'80 
40 12.46 

4033'32 

k? a e 

g 
03 

A 
!a 

- a 
aJ .- 
5 
2 
El 

.C 

& 
f 

T 
~1 
2 
-4 

v7  

*<  
%?3 
Ig 

h 
P1 
PC 
Q 

6- 
" q  

16 46.68 
15 2.70 
8 31-81 - 
o 0.06 
6 8.96 

d 4  

7 51'94 

o I 38.38 

8 39-27 
1 2  28.21 
15 21.16 
20 28.08 
21 54-06 

z6 25'99 
27 36.97 

0 25 23-27 

23 42-29 
I5 44-41 
14 25'43 

; 

q 

40 14'84 

-13 2 51-46 
z 31'90 
2 16.96 
I 54.82 
I 4.80 
o 47-00 

12 59 53-52 
59 41'98 

+ 1 37 47'00 
38 5.28 

39 25.10 
39 38.28 

L. 198 33 

fi. 27 48 

L. 207 48 

R. 27 48 

L. 207 48 

L. 207 48 

' 

7 
4 

R. 27 48 



KARACHI LONGITUDINAL SERIEB. 

Observations at XXVIII-(Conthaed). 

M a n  Azimuth of R. M. by Eastern Elongation ... ... ... ... 
Do. do. do. by Western do. ... ... ... ... 

... Concluded do. do. by both Elongations ... ... ... 
... h g l e  E. M. and XXVI, as below ... ... ... ... ...+ 

S 
FI % B  

U 

Observed Azimuth of XXVI ... ... ... ... ... ... 

Obrerved Angle 
Star and B. M. 

0 I I1 

+ I 40 13-06 

40 26.20 

40 16.54 
40 9-88 

1850 

Computed do. do. in terms of the initial value adopted at 
galisLnph- ; see page 416, 

Observed - Computed Azimut'h ... ... ... ... ... ...+ 
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Ad XXVIII 

Pebrua y 1850, observed by Captain A. Strange with ?'roughton a d  Simms' 36-inch Theodolite. 
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PRINCIPAL !l!RIANGULATION-AZMTYL'HAL OBSEFATIONS. 

Observations at SXXIII, 

h Q S  8 d 
k t .  N. 24@ 66' 38"'24, Long. E. 73" 63' 11t'*69 = 4 66 32.8 = 0.205, Height above mean sea level 2369 feet, 

observed by Captain A. Strange 
with Troughton and Simms' 36-inch Theodolite read by 5 micrometer microscopee, the telescope 

being set on R. M. 
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Star and B. M. 

0 I It 

+ 29 10 39.46 
9 45'36 
8 54'78 
8 41-58 
8 6.22 

7 52-40 

8 10.56 
8 17.60 

+451357-68 
14 25'34 
15 41.60 

15 51-14 
1640.16 
17 11-28 

17 5-88 

16 55'78 

+ 29 11 4'14 
10 39-86 
9 23.62 

9 7'92 
8 22.96 

7 53-82 

8 3-50 
8 11-36 

I 

Intend from Elongation 

~r ; l  

5 
+ 

CL! Pd* 

' 
P a 

In !rime 

h r n  r 
o 24 51-3 
20 25-3 

I4 45'4 
'3 2'4 
7 s6.5 
o 0.6 C1 

3 

2 
c, - 

Arimuth of R M. 

In AM 

I I 

- 2 48-12 
I 53.66 

0 59'46 
0 46'44 
o 15-15 
o 0-00 - $3. 

m 
ea 

g 

PC 
PC 
3 

@n 

4 q  
m +  
SDNfS, 
3 
2 

- 
P4 
fi 
0 - 

10 5'9 
o 2.0 - 
6 13'9 
8 2.9 

0 36 24'7 

24 43'7 
18 13.8 
16 39.8 

9 56.9 
0 0'0 - 
6 25'9 
8 23'9 

8-19 
11-28 

16-51 

I3'5O 

4-39 7 54'39 
53'45 
52-98 
52.15 

o 28-03 
o 0-00 - 
o 10.63 
0 17-72 

- 3 9-75 
2 46-41 
I 30.64 

1 15-77 
o 27-06 
0 0'00 - 
o 11-36 
o 19.38 

Corrected Angle m.9 

and B. M. 

7 - I73 1 0 14-59 

o I II 

+29 7 51-34 
51'70 
55-32 
55'14 
51-07 
52-40 

55'97 
54-65 

+4517 9-80 
10.53 
15.62 
14-02 

i* 
00 

P 

w 
P F 
% 

9 8.3 

02623.7 
24 28.7 
18 28.8 
16 42-8 ' 

o 22-95 

+ 312.12 

2 45-19 
I 34-02 
I 16.88 

00 h h  

. 
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2 
00 
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P 

rn 
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30.38 
33'47 

38.70 
3Sm69 
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3 1-08 
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- 
h h  
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ad 
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w m  -- 

53-82 

52'14 
51-98 

-- 

tt 

29.31 
29-67 
33'29 
33.11 
29'04 
30'37 

33'94 
32'62 

31'99 
32'72 
37-81 
36-21 

31'45 

29'77 
29-61 
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~t o n \ ~  
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KARACHI LONGITUDINAL SEBIE8. 

Observations at XXXIII-(Contirczced). 

F ~ . n d  

0 I 

L.189 16 

R. 916 

L.18916 

R. g 16 

R. 18 32 

L.198 32 

R. 18 32 

L.198 32 

R. 18 32 

L.198 32 

Observed Angle 
star B. M. 

O I R  

+ 45 13 41.52 
14 15.80 

15 45-13 
16 6-04 

16 56'74 
17 11-82 

16 29.98 
16 15.36 

+29 11 29.38 
11 1.84 

9 44'52 
9 25.90 
8 31'64 

7 53-80 
8 12-32 
8 15'92 

-i-45 13 36.16 
14 7-22 

z 5 32.92 
15 50.20 
16 41-14 

17 "'54 

16 57.70 
16 47'14 

+ 29 10 14.70 
9 56.06 
5 6'42 
8 54-84 

Interval from 

In Time 

h r n  r 
o 27 35.8 
25 10.8 

I7 31'9 
I5 19.9 
8 32.0 
o 1-1 - 
12 0-8 
14 10.7 

0 28 15'4 
26 21.4 

39 50'5 
17 54'5 
11 43'5 - 
0 1'3 

6 53'2 
8 41.2 

o 27 38.0 

25 37'0 
19 8.1 
17 13.1 
10 19.2 
0 0'3 - 
7 42.6 
9 39'6 

0 22 37'0 
21 10.0 
16 17.0 
14 51'1 

1851 

- 
& 

13- 
65 
4 * 

1 f! 

. 

w 

.$ a 
E 

&J 

.g 
3 
E 
r( 

i? 

Elongation 

In Am 

I R  

+ 3 30'06 
2 54-79 
I 24.62 

1 4'69 
o 20-00 
o o~oo - 
0 39'43 
0 54'90 

- 3 37-04 
3 8.95 
1 47-31 
I 29-47 
0 37'57 - 
0 0'00 

o 13-02 
o 20-73 

+ 3 30.60 
3 0'93 
I 40.82 
I 21.62 
o 29-27 
0 0'00 - 
o 16.27 

0 25.51 

- 2 19.30 
3 2.06 
I 12-36 
1 0'22 

$ 

a 
W g  

6 
2 

3 

Corrected Angle 
Star st Elongation 

m d  B. Y. 

0 1  R  

+45 17 11-58 

10.59 
9-74 
10.73 
16-74 
11-82 

9'41 
10.26 

+2g 7 52'34 
52-89 
57'21 
58-43 
54-07 

53-80 
59-30 
55'I9 

+45 17 6.76 
8.15 

13'74 
11.82 
10.41 

11.54 

'3'97 
I 2.65 

+ 29 7 55-40 
54'00 
54-06 
54'62 

01 

+l 

3 tl 
m .g 
'S 8 
91 
.!I r4 
4 

*g 
n) -. 
b 
I 
P 

01 

9 
h 

-* 
+. 

2 - 
i* 
00 

k 

'0 

*?' 

i* 
00 

+ 
P 

d r i u t h  

1 
Seconds of 

yzzr 

R  

34'11 
33'12 
32-27 
33-26 
39'27 
34.35 

31'94 
32'79 

29-63 
30'18 

34'50 
35.72 
31'36 

31-09 
36-59 
3 2'48 

39'64 
31a03 
36.62 

34'70 
33.29 
34.41 

36.85 
35'53 

32.35 
30.95 
31-01 

31'57 

I 

f 
e 
a a 
0 
V 

of B. M. 
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each P w  

w h 
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b e  
n)n) 

-N 
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A d  
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0 
hh 
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k n 
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4 d 

OI 
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-u * 
h 

a 

q? 
4? 

% %  
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- 
a 
G 
0 
V 

cj- 4 2  pd 

m 
CY 

f 

- 
PI a 
0 
V 

L.198 32 

5 

3 w 

c, 3 3 w 
2% 3 m ea 

2 

L.207 48 

R. 27 48 



102- PRINCIPAL TRlANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at XXXIII-(Cmtinued). 

O l e  

Xem kimuth of R. M. by Eastern Elongation ... ... ... 217 12 31-72 

... Doe do. do, by Western do. *. .  ... *.. 217 12 33-89 

... boncluded do. do. by both Elongations & a .  ... ... ... 217 12 32'81 

Corrected Angle 
Star at Elongation 

and B. M. 

o I x 

+ ~ 9  7 57-70 

54.68 

54-23 
53.87 

+45 17 12-27 
11.15 
8.28 
9-12 

13.14 
11.10 

6.85 

6'77 

.a 

2 a 
m .3 

' W .g 
4 

Y 

t 
CY 
cc) - 
& 
+ 

I: 

00 
p 

* 
I 
I: 

Angle XXXVI and 3%. M., as on next page *.. ... ... ... - 1 1 1  8 6-01 

Observed atimuth of XXXVI , ., ... *.. ... .ba . * a  . 106 4 26'80 

Q 

2 $ g .z 
b 1 
U 

.r 

.g 
8 z . d 

4 
E 
+ 

g 
4 

Observed Angle 
S b r  and B. hf. 

0 1 .  

+29 8 22-56 

7 54'68 
8 4.10 
8 11-80 

+4j I 4  4'12 

14 24-P 

1 5 3 2 0 9 ~  
I5 49'98 
16 41-32 
17 11-10 

16 54'30 
16 47-52 

Azimuth of B. M. 
h@ 

Coh~puted do. do. in terms of the initial value adopted at 
Bal(&nptir ; see page 46, ... ... ... ... ... } 106 4 2419 

Secondsof 
each obser- 

ration 

--- 
x 

34.65 

31.63 
31.18 

30.82 

35'49 
34'37 
31-50 
32-34 
36-36 
34.32 

30.07 

29'99 

- . - 
1851 

& 

i 

Observed-Computed Azimuth ... a @ #  w e b  b e #  .. . .el b e #  + 2.6 I 
d 

Meanb 
lr.oe 

2 
:- 
rrl 

-: 
OC- 
N 

P4 

mr) 
p 

Y O  
m~ 

'29 
OQQ 
N N 

A Pi 

A 

Interval from Elongation 

o I 

L.267 48 

Ik. a7 48 

In Time 

h r n  a 
o g 32.1 - 

o 1.8 

5 59'7 
8 4'7 

0 26 7'3 

24 34.3 
18 36.4 

l6 57'4 
10 45'5 
o 0.6 - 
6 46.3 

tI 23'3 

In Am 

I R  

- o 24.86 - 
o 0-00 

0 9'87 
0 17'93 

+ 3 8.15 

2 46.45 

1 35'32 
I 19.14 
0 31'82 
0 0'00 - 
o 12-55 
0 19'25 

6 

b 

- 
2 
2. 
ti- 
a* 
h l  
w e .  
E 
N 

f 

3 

L.207 48 

It. 27 48 

L.20748 

It. 27 48 



KARACHI U)N(XITIJI)INAL SERYEB. 

Observations at XXXIII-(Continued) . 

Observations at XXXVIII, 

At XXXIII 

Jutatcay 1851, observed by Captain A. Straltge with Troughton cvnd Simms' 3Binch T!heodolite. 

h m  r d 
Lzrt. K. 24' 58' 2S0'78, Long. E. 73" 21' 27".13 = 4 63 25.8 = 0.204, Height above mean sea level 360'7 feeti 

Angle between 

XXXVI 
& BK ' 

K 

observed by Captain A. Strange 

with Troughton and Simms' 36-inch Theodolite read by 6 micrometer microscopes, the telaoope 

Circle readings, telescope being set on XXXVI 
' 

348"5S' 68'63' 25F4' 76'4' 263'16' 8Sa16' 270'28' 90'28' 277'40' W O W  

a I )  I )  w n I )  n w I )  I )  

1 5.14 1 6-46 h 6.44 h 9-54 h 6.46 h 6-72 h 4.98 h 5-70 1 5.82 1 5-44 
1 5.16 1 6-40 h 6.24 h 8.26 h 6.12 h 5.36 h 4.48 h 4.18 1 6.30 1 4-98 

5'1.5 6'43 6-34 8'90 6-29 6.04 4-73 4-94 6.06 5.21 

being set on R. M. 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 6".01 

w = 6 *60 
I - - - o -15 
W 

C = 1 l r 0  8' 6"-or 

4 

A .  - 0 

S $  
$ a 
8 s g .s = 
g .s 
d "  
a, 

.?% 3 ..", 
Ez 
% 2 

0 I 

R. 0 I 

5 " 

Observed Angle 
Star aud B. M. 

O I *  

+I1  18 1-42 

I 7  53'z2 
17 25-28 

1715.74 

Azimuth of R. M. Interval from Elongation 

Corrected kigle 

Star st Elongation 

and R. M. 

O f *  

+ 11 16 95-17 

35.72 
43-61 
44-10 

Seconds of 
ewhobser- 

vation 

-- 

w 

22.29 
22.84 

30.79 
31-22 

In Time 

h m  s 
0 27 30.47 

25 12-49 
18 27.58 
16 5.60 

* 

5 .g 
c f 0 M 

g g 
5 g ... 
4 

c3 
I4 

h 

Om 

+ 
k 

Mean 
each Face 

h 
0 
I4 

$ 
$. 
I- 

d 

In &o 

I I )  

- I 32.25 
I '17'50 
o 41-61 
031.64 



10% PRINCIPAL TRIANGITLATION-AZIMDTHAL'OBSERVATIONS. 

Observations at XXXVIII-(Continzsedj. 

I - 
35 
8 2 

.- ; c g  fi v * 
0 .z E t 
U 

+ 

'- 

8 
2 

.El 

3 
~4 

& 

Observed Angle ,,_,,, 

0 I 11 

+11 16 50.56 

16 38.52 
16 51.52 
16 54.10 

+ 11 18 26.88 
18 10.88 

17 3 ~ ~ 4 ~  
17 22.68 

'6 53'54 

16 42-70 

16 44-76 
16 46-16 

+ 18 25 4-41 
25 13.60 

25 39-00 
25 42'10 

25 49-52 
25 51-30 
26 9.36 
26 15-30 

+ 11 18 19-06 
18 6.86 

'7 38'38 
17 28'32 
1 7  1.58 

16 39'02 
16 50.70 

16 49'84 

Corrected Angle 

s b r r ~ l o n ~ t i o n  

m d R .  M. 

0 I 11 

+ 11 16 37.31 

38.52 
44.68 
43-34 

+ 11 16 41-65 

40'45 
38.27 
38.04 
42'49 

42.70 
40' I4 
38'40 

+ 18 26 11.51 
13.16 
19-22 

16.93 
9'83 
7-76 

16.42 

'5'3O 

+ 11 16 37-48 

37'63 
43-50 
41-23 
38-51 

39-02 
46'57 
42'94 

.a 

5 
iZ .g 
c - 
2 5 
2 3 
E W 
4 

c.3 

=' 
R + 

0, 

+ 
k 

Y, 

g 

0, 

+ 

ce 
9 
&, * -, , 
Om 

1 

er) 

-, * 
n) 

+ 

r ~ . ~ d z a r ~  

0 I 

. 0 I 

L.180 I 

L. 189 16 

R. 916 

L.18916 

R. g 16 

R. 9 16 

L. 189 16 

R. 916 

L. 189 16 

R. 18 32 

L. 198 32 

R. 1832 

L. 198 32 

Azimuth 

~emndn  of 
eachobser- 

,,tion 

-- 

I t  

24-43 

25-64 
31.80 

30'46 

28-41 
27'21 

25.03 
24-80 

29-25 

39-46 
"2.90 

25.16 

24'93 
26'58 

32-54 
30'35 
23'25 
21-18 

29-84 
28-72 

23-87 
24'02 

~ 9 . ~ 9  
27.62 

24'90 

25-41 
32.96 
29'33 

4 
1850 

3 
a 
! 
6 
5 
z 

Ll 

8 
0 
U 

g 
5 
2 

r. 
8 a 
8 

5 
Sf 

3 s a 
8 
6 
1 
r( 

of R. M. 

%rean 
achF=e 

0 

% 
n 
-U 
Y 

% 
0\ 

$4 

m h 

-9 $ 
m '0 

p 
u u 

o W ~  

2KS - 
i d  

cn 
F?' 

=O cc, 
MN 

-u , 

O* d 

' C W  

5:  
AP;' 

W Y  
P fr, 
b, 
- 
,-I m 

oYV] ,* 
OIOI " "  
d 

r 

1 

Illterra1 from 

In Time 

h r n  s 
0 10 24-61 - 

o 7-20 

7 28-11 
g 22-08 

o 29 23-11 

27 14-14 
21 4'21 

19 7'24 
9 30.35 - 
o 8.53 
6 8-45 
757'43 

0 23 23-20 
22 2-22 

18 5.27 
16 51.28 
12 52-33 

11 35'35 
7 35'40 

.O 0.50 

o 28 52.21 

27 3'23 
21 12.30 

19 38-32 
13 44.40 - 
0 0.43 
5 48'36 
7 30'34 

Elongation 

In Aro 

I I 

- 0 13-25 - 
o 0.00 

o 6.84 
o 10.76 

- I 45-23 
1 30'43 
0 54'I9 
0 4 - 6 4  
o 11.05 - 
o 0.00 

o 4-62 

0 7'76 

+ 1 1.09 

o 59.56 
o 40.12 

o 34.83 
0 20'31 
? 16-46 
0 7-06 
0 0.00 

- I 41.58 

1 29'.?3 
o 54.88 

0 47'09 
o 23-07 - 
0 0.00 

0 4'13 
0 6.90 

I .M 

ag --- - 
2 
3 
qC 
4" 
&? F9 
2- 
2 
i 
e 

F& 

v 

k 4s 
rei5 
2% 
m - 

.> 
P, 
P, 
3 

6 - *  
C? 
4 3  ee 
a 
-( 

$ 

- 
Ql a 

q? 
4L! 
4 5  

2 

i 

.As 

O 

2 
$- 

W 

g 

g 
B 

- 
4 



KARACHI LONGITUDINAL SERIES. 

Observations at XXXVIII-(Cbntinued). 

3 
Fc 
a .' FmaudZero  

e I 

L. 198 32 

R. 18 32 

1,. 198 32 

R. 18 32 

L. 207 47 

a?!, 13 ' ' g 
% 

- 
Observed Angle 
S t u  and B. P. 

0 1  1 

+ 18 25 19.42 

25 25'34 
25 39'48 
25 43'46 
26 3-26 
26 3.58 
26 7-80 

26 10.02 

+ 11 17 58.96 

17 9 - 4 8  

a a g  g 

Re 27 47 

h 

17 16'94 
I 7  4'56 
16 55.00 

16 42.80 

16 45-50 
16 48.24 

. 

+18 25 29'10 

25 34-52 
25 47-42 
25 50.86 
26 9.26 
26 13'32 

26 5-34 
26 q z x  

+18 25 35.40 

25 43'18 
26 3-24 
26 6.28 

I 

1850 

a 
0 e 
d 
5 
2 

r. 

=a 
$ A  
cO a E 

a: ! [ 

+ 
g 
.d 

.i 
5 
3 
2 .  
M 
9) 
P 

* 
g 

G q  
+ g  
a4 2- s 
f 

9 

2 

G 

h 
PI 
a = 

+ 

R. 27 47 

L. 207 47 

R- 27 47 

Internal from 

I n  Time 

h m  s 
0 m 39'93 

'9 40'94 
1 5 9 . 9 9  
14 54-00 
11 8.04 

9 53'06 
5 15-12 - 
o 0.82 

0 25 24.89 

23 44-91 

Pi 

Elongation 
--- 

I n  Arc 

I *  

+ o 52'38 

0 47'51 
031.06 
o 27.22 

o 15-20 
o 11.97 

0 3'38 - 
o omoo 

- I 18'77 
I 8.80 

I7  50'99 
14 43'02 
9 11-09 - 
o 0.80 
7 22'71 

9 8.69 

0 19 23'12 

'7 49'14 
13 5.20 
11 55-21 
6 31-28 
0 1 - 3 6  - 
4 29-58 

5 49'57 

0 I 7  37-31 

I5 17-34 
'I 4-39 
9 47'40 

Corrected Angle 

Star at Elongation 

m d  B. M. 

O f *  

+ 18 26 11.80 
12.85 

10'54 
10.68 
18.46 

'5'55 
11.18 

10-02 

+ I I  16 40.19 
41-68 

0 38-91 
o 26-46 
0 10'32 - 
o 0.00 

0 6.67 
o 10.25 

+ 0 46-09 

0 38.93 
o 20.99 
o 17.42 
o 5-21 
0 0 - 0 0  - 
0 2'47 
0 4-15 

+ o 37-36 
o 28.66 
0 15-03 
0 11'75 

R. o I 

g - 
PI 
PI 

' 
m .z 2 a 

.$ 
4 

V) * -* 
rr) 

1 

, 
38-03 
38-10 

44.68 

42-g0 

38'83 
37'99 

+18 26 15-19 

'3'45 
8-41 
8-18 

14'47 
'3'32 

7-81 

Azimuth 
. 

Bemod. 
eachobrerf 

ration 

* 
25-58 
26.63 

24-32 
24.46 
32-24 
29.33 
24-96 

23-80 

26.22 

27-71 

R. 27 47 

0 

* -* rn 
0 
c3 

+ 

Ir, 

+, 9c < 
rr, 

0- 

1 

of B. M. 

by 
eachFace 

Y 01 
?? 

&& - 
GG 
$$ , , 
A& 

hh 

2406 

24-13 
30'71 

28.83 
24.86 
24.02 

29-34 
27-60 
22-56 

22'43 
28.62 

27.47 

8'37 

+18 26 12-76 
11.84 
18.27 
18.03 

9 9  
& 
c4 c4 

-u 
Y Y  

O$ $ " " 
a d  

, , 
n c3 
& ;* 
n n -- , 
** 
$$ 
a &  

;, 
2 

-: 
o 
Y 

t 
2 
A 

? 
-* " " 
0, 

1 
k 

22'52 

27'27 
26-31 
3 ~ ~ 7 ~  
J2'54 



PRINCIPAL TI1IANClULATION-AZIMUTHAL OBBERVATIONS. 

Observations at XXXVIII-(Contintced). 

O I Y  

... ,Mean bimuth of R. M. by Eastern Elongation ., . ... ... 194 5 1  27-01 

Observed Angle 
star and B. M. 

--- 

... Do. do. do. by Western do. ... ... ... 1 9 4 5 1 2 6 . 7 8  --- 
... Concluded do. do. by both Elongatiom .*. ... ... 194 5 I 26-90 

... Anglo R. M. and X X X V I ,  as below *.. ... ... ... ... + 71 53 48-86 

Observed himuth of XXXVI ... ... ... ... ... . 266 45 15-76 

' 
Azimuth of R. M. 9 

Corrected Angle m .S 

Star at Elongation ' 
and R. M. 

.- 4 

$2 2 
$ iji k 
8.2 & 8 

Computed do. do. in terms of the initial value ... ... adopted at K a W p  fir ; see page 47- 266 45 19-93 ... ..a *. . -- 

0 I f f  

+18 26 8.41 

M Y 

15.78 30.29 
14.88 u ' 29.39 

Observed - Computed Azimuth ... ... ... ... ... ... - 4'17 

111terval from Elongation 

IS50 

2 
li " ' 
g - 

1 

At XXXVIII 

Iq Time 

h m  8 

- 
o 4 19-47 

0 0'52 

6 10.41 

7 52'39 

December 1860, observed by Ccqtain A. ztrange with T~*oughton and S imm'  36-inch Theodolite. 

In  dro 

I 11 

- 
+ o 2.29 

0 0'00 

o 4-66 

O 7'!j8 

'? 

2 
0 - 
$a 
pria 
ce? 
2 
i 

- 
*i 
g 
V 

* 

Angle between 

- 

R.M.&XXXVI 

0 I 

R. o I 

L.180 1 

Circle rkadings, telescope being set on It.XI. 
- 

m07' 108'7' 295'19' 115'18' 302'30' 122"3W 309'42' 129'42' 316'64' 136'64' 

11 , I1 11 I1 11 11 I1 11 11 I1 

h50.20 h49-54 h48.96 h49.14 h48-76 h48.68 h47.06 h48.18 h48.22 h48.80 
h51.22 h49.42 h49.08 h50.12 h4g.14 h49-12 h47.62 h46.82 h49.34 h47.82 

50'71 49'48 49.02 49'63 48'95 48-90 47'34 47-50 48'78 48'3' 

M = ~ e a n  of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 48"-86 

w = 
I 

9 '30 
- - - 0 ' I 2  
W 

C = 71'53' 48" a86 

0 I 11 1 %  
+18 26 6-12 

26 g054 

26 11.12 

26 7-30 

-2 2, 
"a .- 
g 5 
1 s a m * u 
:ad 



KARACHI LONGITUDINAL SERIES. 107, 

Observations at XLII, 
b M  8 d 

Lst. N. 24? 38' 68"*39, Long. E. 72' 49' 6"*91 = 4 61 16.5 = 0.202, Height above mean sea level 5660 feet, 

observed by Captain A. Strange 

with Troughton and Simms' 36-inch Theodolite read by 6 micrometer microscopes, the telescope being 

eet on R. M. 
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4 .g 
'Z % 
g g 
2 a 
4 

u, 

a ' 
OI 

-", 
Y 
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'n 

+ 
C 

u, 

* 
-q 
u 

rg , ' 

01 -- 
r 

on 

+ ' 

4 - 

Corrected Angle 

Star ab Elongatiou 

and R. M. 

o ~ n  

+ 2 6  25 13.63 

3 
12.02 

12 '20  

1 4 ' ~ ~  

15.06 

10.73 
10.08 

+ 38 49 17.09 
15.51 
16.97 
16.25 
16.91 

17-58 

17'93 
16.50 

+ 26 25 11.90 
12.09 
14-26 

J5.14 
13'95 
~ 1 . 2 2  

12-88 

I3.94 

Obaewed Angle 
Star md B. kt 

0 I I1 

+26 2649.18 
26 25-04 

2; 42.64 
25 33'80 
25 18.30 

25 17'12 
2.5 42'10 

25 51.72 

+38 47 25.66 

Race and Zero 

Interval from 

In Time 

h m  s 
o 21 19-21 

18 24'24 

12 3-33 
10 7.36 

4 1-44 - 
3 7'47 

1210'3.5 
14 1'32 

o 22 55-49 
2 0  58-52 

13 54'61 
12  5.64 

5 30'73 
0 0.30 - 
7 7.10 
8 52.08 

41 

o 26 46.38 

2431.41 
17 45'50 
75 35'53 
8 59-61 

o 3.74 - 
7 57.I.5 
9 59-13 

Azimutll 

Reconds of 
enchober- 

vation 

11 

13-28 

13.43 
11.67 
I 1.85 

14-53 

I 

10.38 
4 

9'73 

17.64 
16-06 

1 

16.80 

17-46 
18-13 

18.48 

17.05 

11-15 
11-34 
13-51 
14.39 
13-20 

10'47 

12-13 

'3"9 

6. 

C, 

.- 

Elongation 

In Aro 

. I w 

- I 35-55 
I I 1-26 
o 30.62 
o 21.60 

0 3'42 - 
0 2.06 

031.37 
o 41'64 

+ I 51'43 
I 33'27 
0 40'97 
o 30.97 
0 6-43 
0 0'00 - 
o 10.69 
o 16.58 

- 2 30.46 
2 6-31 
I 6.36 
0 51.18 
o 17-05 
o 0.00 - 
0 13'38 
0 21'10 

of B. M. 
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a d  

1850 

48 36.00 

48 45'28 
49 10.48 
49 17'58 

49 7-24 
48 59'92 

+ 26 27 42-36 
27 18.40 
26 20.62 
26 6.32 
25 31.00 
25 11.22 

25 26-26 
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108, PRINCIPAL TRIlLNGULATION-AZIMUTHAL OBSERFBTIONS. 

Observations at XLII-(Contiltued). 

J 

Azimuth 

s @ c o n b  of 
each obaer- 

rlrtion 
' 

w 

1.5'31 
'4.73 
14-39 
16-27 

15-65 
14-75 

16.53 
17'73 

13-61 

'5'97 
10.10 

9'63 
14.34 
12-72 

9-56 
9'33 

16-29 
16.63 
16.78 

1471 
16-10 
17-22 

17-27 
15-26 

11'20 

9'09 
12-56 
10.08 

Observed Angle 
star and R. P. 

4 m *  
U 

1850 
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f % 

0 .s 
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CS 

Interval from Elongation 

6 1 

Corrected Angle 

Star st Elongation 

and B. M. 

0 1  w 

+ 38 49 14-36 
1 3 . 7 ~  
13'44 
15'32 
I 

13.80 

15-58 
16.78 

+ 26 25 14'75 
17.11 
11-24 

7 

I n  Time 

h m  s 
o 27 35'00 

25 30'02 
1830.12 

15 43'16 
7 24-27 
o 1.37 - 
7 57'52 

10 10.49 

o 22 28-57 
20 30.60 

14 4'69 
I 2  23'71 

7 1-78 
o 3-87 - 
6 30.04 
8 22-02 

o 26 31-86 

24 I 7.90 
'7 11'99 
15 6-02 
7 16.13 
o 1-23 - 
719.67 
g 14-64 

0 24 54.52 
22 6.56 
16 8.64 

13 52'67 

L. 189 17 

R. 917  

L.18917 

R. 917 

R. 18 32 

L. 198 32 

R, 1 8 3 2  
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L.I * 
O % 
3 3 
.;' 
4 

f 
0\ 

_Y 

oE 

I 
t 

'a 

m 
,Y 
l-l 

15.48 
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15-29 
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14-76 
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I5.93 
13'Y 2 

+ 26 25 12'74 
10.63 
14-10 
11.62 

I 
I n  Aro 

I .  

+ 2 41-42 
2 17-92 
112.54 

0 52'34 
o 11.60 
o 0.00 - 
0 13-36 
o 21.82 

- I 46.17 
I 28.45 

0 41-74 
O 32'37 
o 10.42 
o 0.00 - 
o 8.94 
o 14-81 

+ 2 29.31 
2 5'21 
I 2.68 
o 48.29 
o 11-18 
o 0.00 - 
011'33 
o 18.02 

- 2 10.30 

I 42'73 
o 54.86 
o 40.56 

+38 46 32.91 
46 55-86 
48 0.90 
48 22-98 

49 3.10 
49 73-80 

49 2'22 

48 54'96 

+ 26 27 0.92 

26 45'56 
25 52'98 
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25 19.64 
25 25.28 

+38 46 45.64 
47 10.08 
48 12-76 
48 25-08 
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49 4'60 
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26 53.36 
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KARACHI LONGITUDINAL SERIES. 109, 

0 bservations at SLII- (Continwed). 

0 . n  

Mean Azimuth of R. M. by Eastern Elongation ,., ... ... ... ... 212 37 11.93 

... Do. do. do. by Western do. ... ... ... ..# 212 37 15-76 

R 

i e  

... Concluded do. do. by both Elongations ... ... ... ... 21% 37 13'85 

... Angle R. M. and XXXIX ; see page 60-,. ... ... 3 6" r 6' 24"*2o 

8 
% 
2 3 

1 
4 

1850 

Proportional part of correction to find final value of ditto ; see pages 
60-B. and 61-,,, and triangle No. 687, page 36, ... + o '04 + 36 16 2424 

dbaerved Azimuth of XXXIX ... ... ... ... ... ... ... 248 53 38-09 

25 - 
a; 
"8 --- 

PC 

Computed do. do. in terms of the initial vadlue adopted at 
Ksli&npSr; see page 4'7-b ... ... ... ... ... ... } 248 53 31-13 

Observed- Computed Azimuth ... u - a  a # a  ... ... .., + 0.96 
I 

? 

Interval fiom Elongation 

5 
8 w 

G 

c 
PI 

FacemdZero 
Star and B. M. 

0 I 0 1 #I h m  s 3 

2 ' Azimuth of R. M. 
Corrected Angle 3 n 3 C 

8nd B. M. In d r o  

I a 

- o 12.4 
o 0.00 - 
O 7.1~ 
o 10.86 

0 I 11 

+a6 25 13'58 
11'30 

13'24 
12.62 

+38 49 11.49 
11-10 

L.207 49 + 26 25 26-02 o 7 40-76 
25 11-30 o 4.86 - 

x . 2 7 4 9 .  2520.40 5 49-05 

12-04 

11'55 
33-48 
11'64 

10.50 

'3'7O 

25 23.48 
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0.4 w ., 
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3 - 
w 
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0, 
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V, 
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48 30.36 
48 41-42 
49 7'98 
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48 59.0~ 
48 55'08 
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+ 38 47 21-16 
47 40.62 
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,, 
13-78 
13-29 
15-22 

13'38 

12'24 

"9 
22 --- 
om" e N 
g 
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& 
E 

5 
14 1-77 
I r 55-80 

5 5'89 
0 0.97 - 
7 21-93 
9 23'90 

o 22 48.64 + I 50'33 

041.68 
o 30.13 

0 5-50 
o 0.00 - 
0 11'44 

0 18.62 



110, PRINCIPAL TRIIUQGULATION-UIMUTHAL OBSERTATIONS. 

Observatibns at XLVI, 

h a  r d 
Lat. N. 24' 26' 38".64, Long. E. 72" 16' 3lU.69 = 4 49 2.1= 0.201, Height above mean sea level 673 feet, 

observed by Captain A. Strange and Mr. C. h e  

with Troughton tmd Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 

being set on R. M. 

Xom-The observations on the 4th, 5th and 6th were made by Captain S h g e  and thwe on the 7th and 8th by Mr. Lane. 
E'or the mminbg obwrvatiom on there Zeros, we 8th November. 
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I ga 
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m .z 
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Star and 11. M. 
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'a 
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Second8 of 
each obaer- 
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-- 

n 

37'52 
38'02 

36.92 
38-61 

37'12 

34.01 
35.20 
31'84 

37'72 
37-13 
42'65 
41'77 
39.96 

43'54 

35'48 
33'12 
39'09 
38.96 
37-02 

31.41 
35'92 
36.26 

4 

1851 

3 
P a ' 
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9 

1 4 ‘ -  a 
.I 

1 
Corrected Angle 

Star at Elongation 

and B. &. 

O I N  

+ 4 19 30'48 
30'98 
29.88 

31.57 
30.08 

26.97 
28.16 
24-80 

+ 16 41 44.56 

43'97 
49'49 
48.61 
46.80 

5 0 . 3 ~  

+ 4 19 28.83 

26'47 
32'44 
32.3' 
30'37 

24-76 
29-27 
29-61 

Interval from 

I n  Time 

h m  8 
0 27 57'74 

26 5.76 
20 32'83 

18 45.85 
13 3j.91 - 
o 21.91 

6 5.84 
7 38.82 

o 27 7-65 
25 18.65 

'9 33'72 
J7 55'74 
12 50.81 - 
0 0.04 

o 23 47.83 
22 20.85 
16 z 9 . p  

14 57'94 
9 42.00 - 
o 19.8; 
5 36.81 

7 7'79 
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o 0.03 
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0 12'34 

+ 2 35-74 
2 I j.55 
I 23-91 

J 7'95 
o 34-86 - 
0 0.00 
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I 44.71 
o 57.16 
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g 
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19 35'92 
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o I 

R. o I 

L.180 I ,  

~ R . O I  

L. 180 I 

R. o I 
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0 1 1 1  

+ 4 22 14.18 
21 53-62 
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20 45'46 
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KARACHI LONQI!I!UDINAL EERIES. 

Observations at XLVI-(Cmtinwd). 

Observed Angle 
slUanaBM. 

0 1 .  

+163930m98 

39 49'42 
40 40.06 

40 46'94 
41 45'38 
41 46.00 

41 41-38 
41 37-26 

+ 4 21 26.62 
21 11-06 
20 30.22 
20 18.52 
19 50.18 

19 31-21 

19 35'96 
19 36.84 

+16 39 13-20 

39 31-14 
40 27-12 

40 35'96 
41 16.16 

41 45-66 

41 41.28 

41 36.48 

+ 4 19 37.08 
I9 34'54 

19 28-14 

19 32'46 
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11. 18 32 
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R. 18 32 

L. 198 32 

R. 1832 

L. 198 32 

R. 27 48 

L. 207 48 
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.a 

3 n 
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O % 
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P 
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Y) 

1 
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u 
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+ 
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P e 
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r 

0 
a3 
P 

2 
rO 
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, . -  
u 
P 

g .  

w 
2 e 
t. 

2 

Corrected Angle 
star at Elongation 

and B. M. 

o r n  

+ 16 41 46'35 
46-51 
49.15 
4.21 

51-68 
46-00 

46-20 

45'44 

+ 4 19 29'50 
32.86 

32.77 
31-63 
31'56 

31'22 

29'09 
25-73 

+16 41 44.89 

43'45 
47.03 
42.62 

44'54 
45.66 

47-28 
46-95 

+ 4 19 27.59 
30.50 

17-85 
29-08 

Internal from 

In Time 

h r n  s 
o 2j 17-62 

23 31.64 
18 4'71 
16 27'73 
5 27-87 
0 0.93 - 
4 47-01 

6 13.99 

o 23 38-36 

21 38'39 
16 32.45 
14 56.47 
g 24.54 - 
0 0'35 
5 42.28 
7 15.26 

o 26 46-38 
25 0.41 
19 26.48 

17 4j.50 
11 35-57 
o 0.71 - 
5 2 0 ~ 2 2  

g 3-20 

o 6 41-82 
4 22-85 - 
I 10.08 

4 0.05 

Azimuth 

Secondao 
each obner: 

nt ion  

--- 

R 

39'90 
40.06 

42.70 
31-76 
45.23 
39.55 

39'75 
38.99 

35'74 
39'10 
39.01 
37-87 
37-80 

37.46 
35'33 
3 1'97 

38'84 
37'40 
40.98 
36-57 
38-49 
39.61 

41.23 
40.90 

33.43 
36.34 

33.69 
34-92 

U 
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PI 

2. - 
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42 
g" 
Q, 

d z 
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3- 
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In  Am 

I w 

+ 2 15.37 
1 57'09 
1 9'09 
0 57'27 
o 6.30 
0 0.00 
7 

o 4.82 
o 8.18 

- I 57-12 
I 38-20 

0 57.45 
0 46-89 
o 18.62 - 
0 0.00 
o 6.87 
o 11.11 

+ z 31.69 
2 12-31 
I 19.91 
I 6.66 
o 28.38 
o 0-00 - 
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o 10.47 

- o 9.49 
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o 3.38 
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112, PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONB. 

Observations at  XLVI-(Continued). 

Mean Azimuth of R. M. by Eastern Elongation . . . . . . 
Do. do. do. by Western do. . . . . . . 

Concluded do. do. by both Blongations . . . . . . 
Angle XLVIII and R. M. as on following page . . . . . . 

.. 

Observed Azimuth of XLVIII 
Computed do. do. in terms* 'of the ' k t i d  r&e adopi;d at 

see page 47-b . . . . . . . . . . . . 
Observed-Computed Azimuth . . . . . . . . 

~omcted b g l e  
Eltar at Elongation 

and B. M. 

0 1 .  

+ .) 19 39-58 
32'17 
24-32 
24'20 

+16 41 42'73 
43'85 
40'74 
44'25 
49"  

41'78 
45-42 
44'94 

+ 16 41 44.68 

47'84 
46.80 

47.60 
47'56 
46-60 

53'31 
47.46 

' 
3 m 
%% 

Arimuth of E. M. 

4 * $ 
~ 9 ,  .2 a 

g .- 
4 
2 
-3 
% + 
a 
k 
Gl 

Observed Angle 
Star and E. M. 

0 1 R  

+ 4 19 54-82 
20 6-32 
zo 42-24 
20 59.82 

+ 16 38 49-06 

39 35-00 
40 33-04 
40 54-43 
41 32-88 

41 41-78 
41 31-30 
41 22.64 

$1639 18.04 

39 41-28 
40 40'50 
40 53-66 
41 24-30 
41 46.60 

41 45.10 
41 34-98 

1851 

2 
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B 
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r s 
a 
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2 

&an by 
each Psoe 
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l i m  8 

o 10 55.96 

1 2  42-94 
19 11-86 
21 15.84 

o 28 38.68 

24 40.73 
17 53.81 
15 20.85 

7 34'94 - 
o 1-97 
7 53-87 

10 17.84 

o 26 19-52 

24 27-54 
17 42.63 
15 58.65 
10 29-71 
o 0.84 - 
5 51.09 
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3 g 
.$' 
4 

t 

% 
'- 
M 

0, 
+ 
k 

-Y - 
u 

O, 

p ' 

Y 

1- C( 

," 
'n , 
k 

2 
2. 
Ljn 
4 
ii ,I 
w 

52 

h . . 
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I 1  
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0 34'15 
I 17-92 
I 35.62 

+ 2 53-67 
2 8.85 

I 7-70 
0 49.77 
0 12.13 - 
o 0.00 

o 13.12 
o 22-30 

+ 2 26-64 
2 6-56 
I 6.30 

0 53'94 
o 23-26 
o 0.00 - 
o 7-21 

o 12-48 
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h oboer- 

Y a t i o n  

-- 
Y 

35-42 
38-01 
30.16 

30.04 

37'07 
38.19 
35.08 
38'59 
39'35 

=36.12 

39-76 
39-28 

39'43 
42.59 

"1'55 
42-35 
42'3' 
41-35 

47-06 
42.21 
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2 
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R .  

0 I 

R. 3: 48 

L. 207 48 

L. 207 48 

R. 27 48 
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R. 27 48 

R. o a 

L.180 2 

o z  

L. 180 z 



KARACHI LONGITUDINAL SERIES. 

Observations at XLVI-(CofitinuedJ. 

Observations at LI, 

At XLVI 

Bovember 1851, observed by Captain A. Strange and Mr. C. Lam z.tA ICroughtm ,y&m9 
36-hch Theodolite. 

8 d 
ht .  N. 24' 36' 66"*19, Long. E. 71" 56' 36*"09 = 4 47 42.4 = 0.200, Height above meas sea, level 362 feet, 

Angle between 

XLVIII 
& R.M. 

observed by Captain A. Btrange 

with Troughton and B i m '  36-inch Theodolite read by 6 micrometer microscopes, the telacope 

being set on R. M. 

Circle readings, telescope being set on XLVIII 

99l0lY 111° 298f25' 1189258 805°878 126°878 81Z049' 182' 49' 820. l8 140~ 1' 

R R R u u u a a a 

hz8-gz  hz7-84 h27.88 hz8.06 1128.72 h26.58 h25.88 hz7-42 h26.38 hz6.16 
hz7-30 h28.72 h27.72 h27-86 hz8-12 h27.22 h27.38 hz8.10 h25-68 h26.62 
- 

28.01 28.28 27-80 27.96 28.42 26-90 26.63 27'76 26-03 26-39 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 27"'42 

w = 12 .30 
I - - - 0 -08 
W 

C = 68'47' z';".qz ' 

. 

n 

- 
185 1 

-- 
Y 

' Azimuth of B. M. 

md R M. 

O I W  

- 2 59 50.89 

50'74 
53.99 
53'9O 
5I.19 

F m  md Zero 

o I 

R. o I 

L. 180 I 

- a S t R .  o x  
F4 

L. 180 r 
d 

> 

Interval from Elongation 

h 

$ 

0, rrl 

In Time 

h m  r 
o o 18.65 - 

1 33'33 
8 6.26 

9 44'24 
14 45-19 
16 8-17 
21 14.12 
22 4%-10 

Obeerved Angle 

54'85 

In Am 

I a 

+ o 0.01 - 
0 0.14 

o 3-67 
0 5'30 
o 12'17 

o 14.55 
o 25.19 
o 28-78 

0 1 .  

- z 59  50'90 

59  50.88 
59 57-66 
59  59-20 
6 0  3.36 

6 0  4'72 
6 0  20.04 
6 0  23.18 

8.24 

8'39 
5-14 
Sm23 
7'94 

54'40 

.a 
@ 
3 ' 
% 
P 

3 

qb5 
*woo 

-: $ 
OYW 
hh 

4'73 



lla, 
PRINCIPAL TRIANGULATION-AZIMUTHAL OBBERVATIOLQB 

Observations at LI-(Continued). 
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6.58 
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9-13 
4'77 
8.14 
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5'57 

7'47 
10.23 

5'67 

6.35 

Corrected Angle 
Star at Elo~lgation 

m d R .  M. 
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- Z 59 53-49 
50'2.5 
50.06 

45'65 
52.86 

53.82 
48'47 
47'98 

- 6 15 55.87 
53'98 
56.35 
56.16 

53'57 
53-45 
54-05 

56'58 

- 6 15 52.72 

55-13 
54'43 
52'58 
56.94 
53-57 
53.68 

56'14 

- z 59 50.66 

47'g0 
52-46 

51-78 
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0 I 

L. 189 16 

R. 916 

L.18916 

R. g 16 

R. g 17 

L. 189 16 

Z R .  917 

L. 189 16 

L. 198 32 

R. 18 32 

L. 198 32 

R. 18 32 

R. 2748 

L.zo748 

Observed Angle 
SUr and R. M. 

0 1 I1 

- z 60 29-00 
60 22-10 

60 10.96 
60 3-50 
60 2-18 

59 53-82 
59 50'34 
59 50'98 

- 6 15 9-38 
15 11-88 

15 27'32 I 
15 30.38 
15 38.02 
15 40.28 
15 48.16 

15 56.58 

- 6 15 4-94 
15 12-32 

I j  25'58 
I5 27'56 
15 42'46 
15 41-50 
15 47'60 

15 56.14 

- z 60 5-54 

59 59'84 
59 54-18 

59 57'78 

. - 5 2 
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In Time 
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0 25 11-13 

23 51-14 
19 19.19 
I7 51.21 
12 54-26 - 
o 6.60 

5 46'54 
7 19'53 

o 28 51.78 
27 27.80 

22 47'85 
21 28.86 
1640.91 

15 20'93 
10 15-98 - 
o 1-91 

o 29 15-60 
27 41-61 

22 43.67 
ZI 9.68 

16 5.74 
14 41.75 1 
10 25.80 - 
o 0.09 
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o 29-03 
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0 13-17 

o 5.89 - 
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- o 47.78 
o 42-81 
o 28.85 
o 25-03 
o 14.48 
o 12-07 

o 6.08 - 
o 0.00 

+ o 14'88 
o 11.94 
o 1-72 - 
0 0 - 0 0  



IURACRI LONGtTdblNAL $ERIES, 

Observations at LI-(Con t inzced), 

0 
d 
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7 -06 

9'39 
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8.87 

10'10 

4-99 
5'JI 

9'I3 

10.29 
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R. o I 

;> 
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P 
e 
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8 
V 
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-- 

d 

8-79 
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5.06 
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9.19 

"3'11 

4% 
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; * N 
b 
22 
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4 ?i 
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*: F 'om -- 
o,, N N 

2: 
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L. 198 32 

L. 180 I 

R. o I 

13 5'97 
0 0'11 

5 28'83 ' 

6 42-82 . 

o 25 15.32 

23 57'33 
19 12.38 

1751'40 
I3 36.44 
12 14-46 

7 23-51 - 
o 0.41 

Interval from 

In  Tune 

h m  s 
0 5 2.67 

6 14-66 
10 55'61 

12 31-59 

o 27 29.51 

. 26 9'52 
20 25.58 
19 0.60 
14 11.6; 
11 35-66 
6 58.72 
- 
0 0'25 

o 27 42.81 
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17 56-91 
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0 I N 
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o 32'06 
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o 0.00 

Elongation 
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PRINCIPAL TRIANGULBTION-AZIMUTHAL OBSERVATIONB 

Observations at LI-(Continwd). 

O I U  

... Mean Azimuth of R. M. by Eastern Elongation ... ... ... 175 22 6-84 

Do. do. do. by Western do. ... ... ... ... 175 22 7-58 

... Concluded do. do. by both Elongations ... ... ... 175 22 7.21 

Angle R. M. and LII, as below ... ... ... ... ... ... + 6 38 7-30 

... Observed Azimuth of LII ... ... ... ... ..* ... 182 o 1451 

Computed do. do. in terms of the initial value ... 182 o 16'38 ... ... adopted at KaliBnpiir ; see page 47--b ... 
... ... Observed - Computed Azimuth ... ... ... ... - 1-87 

, 

At LI 

April 1851, observed by Captain A. Stratqe with Troughton a d  Simms' 36-inch Theodolite. 

Angle between 

Circle readings, telescope being set on R. M. 
- 

121°17' 801°17' 148°29' 808'28' 186O41' 815'40' 142'52' 822'52' 160°Y 85oo4' 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

I It 
11 If 11 If It It 11 I1 I 

R. M. & LII 
d 9.07 A 8-48 1 7.88 18-08 1 8-70 1 7-16 R 6.52 A 5.90 1 7-84 19-52 
d 8.67 A 7.78 15.78 17-84  16.40 15.84 d 7.37 A 5-92 18-36 18.66 
d 6-94 d 5.94 d7.23 d 7-80 d 2.96 d 9-30 
d 7-14 d 2-58 

7-96 8.13 6.53 7-96 7-44 6.93 4'86 5.91 8-50 9 . ~ 9  

M = 711.33 

w = 4 -80 
I - - - 0 '21 
w 
C = 6'38' 7".30 

- 



KARACHI LONCIITUDINAL SERIES. 

Observations at LVII, 
I n ,  r d 

Lat. N. 24' 46' 4".68, Long. E. 71" 36' 34".66 = 4 46 26.3= 0.199, Height above mean sea level 132 feet, 

observed by Captain A. Strange 

with Troughton and Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 

being set on R. M. 

~ ~ - Q h .  C&. 1864 stands for Green- Seven-year Ostalogue for 1864. 

Azimuthof B M .  

Observed Angle 
B t s rmdILM.  

A -  
S $  
* 

~ 8 "  8 % ~  

.$% 
8 a 

-la 
d 

Seconds of 
eschobser- 

vation 

-- 

n  

47'61 
46-20 

48.37 
45-38 
47-04 
48.80 

49'95 
46.20 

41-51 
44'70 
43'85 

1851 

k 
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a m  
a cu cu 
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I: 
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40 4r-18 I1 4.00 0 25'13 

I 
Corrected Angle 

Star at  Elongation 
and It. M. 

0 1 n  

+ 28 o 26.93 

25-52 
27.69 
24'70 
36-36 
28-12 

29'27 
25-52 

+ 38 41 2-00 
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* 
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40 56-72 
4I a*$ 

41 10.64 

P" " 
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h m  s 
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17 45-51 
11 42.60 
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o 1-77 - 
6 52.13 

g 14-09 
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+28 I 9-72 
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13 1.82 

P 5.90 
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I7 13-74 

I3 40'97 0 34-18 
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o 0.82 
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R. 9 16 

L. 189 16 
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.usa PRINCIPAL TRIANG'ULATIOM-AZIMUTHAL OBEERTATIONS. 

Observations at LVII-(Continued). 
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KAFtACHI LONGITUDINAL SERIES. 

Observations at LVII-(Continued), 
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PRINCIPAL TRIANQULATION-AZIMUTHAL OBSERVATIONS. 

Observations at LVII-(Continued). 

Observations at LXII, 

At LVIZ 
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KARACHI LONGITUDINAL SERIES. 

Observations at LXII-(Continued), 
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Observations at LILII-(Continued). 
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Observations at LXVII, 

h m  8 d 
Lat. N. 24' 56' 36".26, Long. E. 71" 6' 25".99 = 4 44 21.7 = 0.197, Height above mean sea level 460 feet, 

observed by Captain A. Strange 

with Troughton and Simms' 36-inch Thaodolite read by 6 micrometer microscopes, the telescope being 

set on R. M. 
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Observations at LXVII- (Con timed). 
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6 
5 
2 

d 
2 

h 

8 
S 

G-7 
",=? 

'+ 
$3 
2 

i2 
CII' 
CI 

a 
Lj- 
4 2  ei 
m& 
CD s 
$4 

18 53'27 
19 58.26 

0 24 46.89 

23 48.91 
20 10.95 

'9 '9.97 
15 55-01 
14 59.02 
1 1  45.06 

1048.08 

o 11 56.63 
13 7.61 

16 29'57 
1726.jj 
zr 4-51 

22 16-49 

25 50'44 

26 57'43 

o I I 55-86 
10 50.87 

6 39.93 
o 1.02 - 

38 14-92 
38 10.62 

-63 52 55-96 
52 47'44 
52 16.86 
52 11-16 

51 48.94 

51 45'98 
51 27-42 
51 24-00 

-63 51 30.26 

51 35'74 
5' 49'36 
-51 59-22 
52 25388 

52 36.34 
53 4-28 

53 15.20 

-74 38 54.18 
38 58.68 

39 13'06 
39 20.52 

2 ." 
g 
2 . .r( 
D a 3 
a 
k 
4 
u > 



PRINCIPAL TRUN~ULATION-AZIMUTHAL ,OBSERVATIONS. 

Observations at LgVII-(Conthued). 

o t w  

Mean Azimuth of R. M. by Eastern Elongation ... ... ... . 110qq48 .34  

... Do. do. do. by Western do. ... ... ... I I O  qq 48-18 - ... Concluded do. do. by both Elongations ... ... ... I 10 44 48-26 

Angle LXIX and R. M., as on next page .,. ... ... ... ... - 4 31 58-78 

' 
3 a 
m .F! 

2 ) a 0 

. 
4 

0 

b -m - 
8 
Y 

+ 
P 

5 
LJ 
-* 
N 

+ 
t 

Corrected Angle 

B~IU at  Elongation 

and R. M. 

o r n  

-74 39 19.66 
20.55 
21.88 

20.59 

-74 39 20.72 

21'89 
20.30 
20.68 

22-61 
21'12 

2 1.66 

... Observed Azimuth of LXIX ... ... ... ... ... 1 0 6 ~ 1 2  49-48 

22'43 I 

1851 

Fc 

2 
! 
0 

6 
A 

5 a 
8 
6 

.. . . . .  Computed do. do. in terms of the initial value adopted) I,6 47.,2 ... atKaKhpbr;seepage48-,, ... ... ... 

46'49 

Azimuth of It. TL 

slmnd,, 
each o h :  by 

Interval from Elongation 

o r n  I R 

-74 39 10.18 

38 57'88 11 4-83 o 22.67 
38 31-90 
38 25.30 2 17 17-74 0 55'29 

Observed- Computed Azimuth ... ... ... a * a  * B e  ... + 1.76 

vation 

--. 

w 

49.64 
48-73 
47'42 
48-71 

I 

48.20 

47 '03 
48.62 

48.24 

46-31 
47-80 
47-26 

U 

3 - 
+ 
4?  
d' 
Ng. a 

2 Z H  
f - 
~4 
$4 
0 - 
u'? 
4~ 

-74 39 7.60 
39 12.14 
39 18-42 
39 20.68 

39 18.70 
39 15'36 
39 2'94 
38 59'12 

h 

9 - i  * 
-+ 

d 
0 

2 
L+ 

d 

*'o 
59 
r 

!$$ 

-% 0, 3 , 
L. CI ,- 
i d  R. 27 48 

- 
j 
g 

5 

% 
r d l ~  

. a .r( 

4 2 
.g 

6 
0) 

Q) 

4 6 

#4 

o I 

R. 1832 

L.19832 

L. 207 48 

R. zp 48 

,207 48 

A 

$2 

o 8 26.68 
7 16-70 

3 11-75 
o 0.80 - 
4 36'14 
5 35-13 

10 4.07 
11 I4'Oj 

- o 13-12 

0 9'75 
o 1.88 
o 0.00 - 
0 3'91 
0 5-76 

' o 18.7a 
0 23-31 



KARACHI LONaTTDDINAL SERIES. 

Observations at LXVII-(Continued). 

Observations at L X X I ,  

At LXVII 

December 1851, observed by Captain A. Strange with Troughton and Simme' 36-inch Theodolite. 

k m  r d 
Lat. N. 24" 58' 23"-16, Long. E. 70" 42' 9"-50 = 4 42 48*6= 0.196, Height above mean sea level 688 feet, 

Angle between 

LXIX t M. 

observed by Captain A. Strange 

with Trougkton and Simrns' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 

being set on R; M. 

Circle readings, telescope being set on LXIX 
- 

355'29' 175'2Y 2'40' 182'40' 9'52' 189'58' 17' 4' 197'4' 24' 17' 204' 16' 

U  U  k U  U  U  U  X I1 U  

h 58.76 h 58.52 h 59.22 h 59-96 h 59-02 h 57'86 h 57'46 h 59.38 h 59.60 h 57-38 
h 58.70 h 59'10 h 58.70 h 58.52 h 58.12 h 58.44 h 59-38 h 60.00 h 59.40 h 57.98 

58.73 58.81 58.96 59.24 58-57 58'15 58-42 59.69 59.50 57.68 

M = Mean of Groupa 
w = Relative Weight 
C = Concluded Angle 

M = 58"-78 

w = 10 -80 
I - - - o '05 
20 

c = 4"31'58"'78 

3 a 
a 
1 
g 
4 

1851 

8 = 
8 

& 
9 
2 

Obscrved Angle 
8 t a r a n d R . Y .  

O I U  

+ 5 38 25-80 
38 28.36 

Interval from Elongation 
3a  

83 
3 2 
2 : ;  
i 4 
S B  

3;; 
3 .z 

Corrected Angle 
Star at Elongation 

and R. M. 

0 1 u 

+ 5 38 33.34 
33.56 
35.44 
34'84 

?! 5 

2-5' 
a $  

a 
i e 
3 3  
"8 

, 
'a" 
8 
u 

4: 

i 
9 
w 

In  Tie 

h r n  s 
o 7 39-77 

6 21.79 

2 9.85 
o 1.88 - 38 34-84 P 

3.- 

In Aro 

I I 

+ o 7.54 
o 5.20 
o 0.60 
o 0.00 - 

g .- 
) 
% 

w m 
o 
B 

' I Azimuth of R. M. 

FaceandZem 

0 I 

R. o I 

L.180 I 

8 a 
2 3 O & 

5 
." 
4 

Y 

i, 

1 
k 

Secondsof 
each obeer- 

vation 

u 

28-10 
28.32 
30.20 
29'60 

by 
each Bwe 

? 
3 
cr) 

,-, 
z 
A 



PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERYATIONS. 

Observations at LXXI-(Continued). 

a 
d - %  
a 2 %  
.I  
'g 
B 
4 

1851 

$ a 
0 

g g  - 
st 
P 

g ' 
3 
N 

- 8  0 
P 
El 

f5 
5 :: 

8 
P 

; 
0 

6 

!3 
" 

$ r " 

T 

8 ., 
m 

6 

.r 

2 
W 

42 

w 

B g  
~8 
23 
v --- 

, 
'2 o 

" a  
. - 
rg 

- 
'I = 
8 - 
3- :+ 
g E  
g 
;> 
a 

e -- 
C - 
.z 

"7 
gz- 
I 
Z 
a 

'? .? 
C 
8 - 
.z- 
23 c z  

l 4 -  

9 
a 

o 

2 a 
3 
; 2 
.g 
a 

-t 
N 
*- 

-$ 

I 
k 

h 

2 
0 

w 1 . 

h 

.;, 
-2 

+ 

b 

.;, 
, -? 

Om 

+ 
k 

g$ 
8 5 
hd 

2 
3 8 
g .s 
ti i v 

3 
-2 

2 . d 

m 

3 
0) 

G 

Face and Zero 

0 I  

R. o I 

L.180 I 

L. 189 16 

It, 9 16 

L.18916 

Azimuth 

Semndt~ of 
each obaer- 

vation 

-- 

N  

29-82 
28.84 
30.21 

30'59 

29-78 
28-30 

30.05 
30.~7 

34'14 
29'44 
28'49 

29'29 

29.12 

29-59 
3I.33 
32-21 

3O.31 
29.38 

33.63 
31-41 

27'74 
27'90 
31-78 
29.11 
30'18 

29-36 
29.50 
28.60 

Corrected Angle 
Star at Elongation 

and R. M. 

0 1 1 1  

+ 5 38 35.06 
34-08 

35-45 
35'83 

+ 5 38 35.35 
33'87 
35-61 
36-24 

39'71 
35'01 
34-06 
34-86 

- I 51 36-62 
36'15 
34-41 

33'53 
35'43 
36-36 
32-11 

34'33 

- I 51 38-0;) 
37'84 
33-96 
36.63 
35'56 
36.38 
36.24 

37-14 

Observed Angle 
star and a. M. 

0 1  1 

+ 5 38 31'94 
38 29'44 
38 21-46 

38 17'90 

+ 5 38 18-46 
38 20.94 
38 31-30 
38 36-24 

38 36-84 

38 30'38 

of B. IU. 

b, 
each Pw 

A 
p 

% 
-2 
2 
H 

$4 

N e 
YF 
03- 

Wrr) 

g g 
0 

w M 

4 4  

?$ 
ps $ 
-M ,, 
u)Y 

0, , 
COO0 - - 
4 

z 3- 
*$% 
-m q q  

O, w o o  , - - 
2 

Interval from 

In Time 

h m  s 
o 4 56-05 

6 1.03 
10 26-96 

11 49'94 

o 11 28.01 
10 2-03 

5 48.09 
o 3-18 - 
4 43'75 
6 0.73 
I 0  38.66 

12 4-64 

o 30 5-26 

29 16-27 
26 6-31 

25 7-33 
2% 1-39 
21 9.38 
18 8s42 

17 16.43 

o 2 12-31 

3 3'30 
5 59.26 
6 49'25 
915-22 
10 3-21 

IZ 41.1 7 
13 16.16 

Elongation 

In Am 

I N  

+ 0 3-12 
o 4-64 

0 13.99 
0 17'93 

+ o 16.89 
o 12-93 

0 4-32 
o 0.00 - 
0 2'87 

o 4.63 
0 14'52 
o 18.68 

- I 55'56 
1 49'39 
I 27.07 
I 20.65 
I 2-01 

o 57-24 
o 42-11 

o 38.19 

- o 0.62 
0 1'20 

o 4-60 

0 5'97 
0 1 1 - 0 0  

o 12-98 
o 20.68 
o 22-62 

11. 9161 38 19-54 

R. 9 16 

L. 189 16 

R. 9 16 

L. 189 16 

R. o I 

L. 180 I 

R. o I 

38 16.18 

- I 49 41-06 
49 46-76 
50 7'34 
5012.88 

50 33-43 
50 39'12 
50 50.00 
50 56-14 

- I 51 37'38 
5' 36'64 
51 29-36 
51 30.66 
51 24-56 
51 23'40 

51 15-56 
51 14'52 



KARACHI LONGIITUDINAL SERIES. 

Observations at lXXI-(Co72tin.~ed). 



180, PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONB. 

Observations at LXXI-(Continued). 

... Mean Azimuth of R.'M. by Eastern Elongation ... 
Do. do. do. by Western do. ... ... 

Concluded do. do. by both Elongations ... ... 
... h g l e  R. M. and LXIX, as below ... ... ... 

... Observed Azimuth of LXIX ... ... ... ... 

.- 4 e a 
6 E 

4 
5 
~ 5 8  .S! . Q 

3 ;  
8 a  

fy 2 
'g zy  

* a z'" 

P 

I4 

I351 - 
0 I 

4 El 
0 c 2 2.- 2 L.20748 

0 n 

a m  

Computed do. do. in terms of the initial value 
... ... adopted at KaMnpilr ; see page 49-b 1 

' 
h i m u &  ot B. M. 3 fl 

Corrected Angle m ? 

Star at Eloligstion 
and R. M. 

0 r 11 

- 15136 .86  

C: 

Observed Angle 
Star and B. M. 

o r 1 1  

- 1 5 1  24.44 
51 22.74 

5113'32 
51 13.84 

Internal from Elongation 

Observed - Computed Azimuth ... ... ... ... 

In Time 

h m  r 
o 950.10  

' 0  34'09 
134.4'05 
14 24-04 

At L X X I  

December 1851, observed by Captain A. Strange with Troughton and Simm' 36-inch Theodolite. 

In Am 

r I 1  

- 0 1 2 . 4 2  

0 '4'35 
024 '23  
o 26.64 

Angle between 

R. M. $ LXIX 

Circle readings, telescope being set on E. If. 

0' 1' 180'1' 7' 12' 187' 12' 1C 24' 194'24' 21'36' 201' 36' 28'48' . 208'48' 

rr I 1  11 rr 11 I 1  11 11 I 1  11 

h30.24 h30 .8~  h30sj6 h31 .I 8 h31-56 h32.00 h31.14 h32.84 h30.34 h30.72 
h29.68 hgo.96 1~30.30 h30.98 h30.58 h32.30 h33.92 h32.26 h30.90 h31.22 

h32.06 

29.96 30.90 30.43 31-08 31-07 32.15 32-37 32'55 30.62 30.97 

M = Mean of Groups 
w = Relative Weight 

= 

M = 3 1 ~ ~ ~ 2 1  

w = I I .qg 
I - - - o .09 w 
C = 73" I jr 31"-22 

* 



KARACHI LONGITUDINAL SERIES. 

Observations at LXXV, 

I n ,  8 d 
b t .  N. 24' 57' 26".28, Long. E. 70" 16' 45".08 = 4 41 7.0 = 0.195, Height above mean sea level 618 feet, 

observed by Captain A. Strange 

with Troughton and Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 

being set on R. M. 

lIbir t3tw is the same aa 61 Cephei (EIev:). 

Arirnntll 

Qeronds of 
eacl~ obaer- 

,,tion 

-- 

I1 

59-81 

59.78 
60.04 

55.95 
57.10 
56.77 
58-19 

56'95 

56.67 

57'55 
55.99 
56'37 
54.86 

54'50 

"6e56 
54'49 

55'53 
56-16 
56-60 

56-57 
54'43 
54'50 
53.15 
53'30 

2 a% a r.2 
Observed Angle 
Star and R. M. 

m u  O 

W 

of R. M. 

Me" by 
eacI~Ewe 

03 h 

*? F 
Y Y, 
-03 - 
'0'0 w * 
500 

8-4 w 

j d  

3% 
*zz 
a rn 
v-4- 

0- K, 
oom - - 
4 d 

9 - 
-2% 
3% 
Om n, 
0303 - M 

1851 

M o 

5 " 
0 

8 i? 
3- 
'. 3 
2 3 
C Z t .z - 
g .z : 1 
0 - 

+ 
'- 

g 
n .- 

a~ 

a 
8 
k 

@ 
C 

3 

Corrected Angle 

S h r  nt Elol~gatio~l 

and R. Y. 

0 I 11 

+ 0 45 12.66 
12-63 
12.89 
8.80 

9.9j 
9'62 
11'04 

9-80 

+ 6 48 43-63 
44-51 

42'95 
43'33 
41.82 

41.46 

43'52 
41-45 

+ 6 48 42.49 
43-12 

43-56 
43'53 
41.39 
41-46 
40.11 

40.26 

-- 

T 
PI 
PI 
0 - " 
4 

' 
3 $4 

2 Q 
2 9 
2 3 
& W 

7 

2 

w 
0 

; - 
1; 

ro 
P 
a 
- w 
o 

1 

ro m 
& * - 
Ore: 

1 
L: 

Interval from 

111 Time 

A m  r 
0 2 1-33 - 

o 18.63 

5 32'55 
7.0'53 

11 14.47 
I2 52-44 

17 30'37 
18 52-35 

o 29 21.56 

28 22.58 
25 16.63 

24 14.64 
21 17.69 
20 22.70 

17 4.75 
15 58.77 

o 3 26-94 
4 20.93 
7 47'88 
8 48.86 
12 4.81 
13 6-80 

16 38'74 

I7 43'73 

Elongation 

In  Aro 

I n 

- 0 0'42 - 
o o.01 

0 3'19 
05.10 
o 13.1 I 
0 17'20 

o 31'82 

o 36'98 

+ I 29.51 
1 23.61 

I 6.35 
I 1.03 

o 47.08 
0 43'12 
o 30.28 
o 26.51 

+ o 1-23 
o 1.96 
o 6.30 
o 8.05 
o ~5'11 
o 17.80 
o 28-67 

0 32'52 

g 

2 
N 

8 
1 
a 
8 
d 
2 
'a 

d 
8, 
0 

4 
E 

R. o I 

L.180 I 

R. o I 

L. 180 I 

L. 180 I 

R. 9 16 

L. 189 16 

R. 9 16 

45 13'90 
45 23.06 
45 26.82 

45 42-86 
45 46'78 

+ 6 47 14-12 
47 20.90 
47 36.60 
47 42'30 
47 54'74 
47 58.34 
48 13'24 
48 14'94 

+ 6 48 41.26 
48 41.16 

48 37-26 
48 35'48 
48 26.28 
48 23.66 

48 11-44 

48 7'74 

0 t 

R. 0 I 

L.180 I 

2 

$ 

* 
h 
a 
PI s 
q- 
c+ 
h 

2 
cY 

-2 
& a 
0 - 

=?- 
5-4 
mz; 
h- 
16 

5 s 

0 I I1 

+ 0 45 13.08 
45 12'64 
45 16.08 

d 

* 
E 

s R . 0 1  



PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at LY XV-(Continued). 

R 

U 

Observed Angle 
star end R. M. 

o r n  

+ o 46 43.32 
46 37'94 
46 18'34 
46 10.94 

45 55'50 
45 51.4~ 
45 40.30 

45 36-36 

+ o 45 15.16 
45 16.24 
4522.74 
45 25.08 

45 35.90 
4.5 39.0~ 
45 55-38 
45 57.90 

+ 6 47 17.08 
47 23.20 
47 46'24 
47 51-38 
48 4'54 
48 7-56 
48 25-22 

48 26-54 

+ 6 48 21.42 
48 17-08 

48 6'94 
48 3-04 

1851 

$7 
OJ 
& i2 
a s 2  
2 a 2 
g 2  

8 
U 

2 
.S 

$ 
3 
$ 
E 
M 
Q 
P 

Azimuth 

Second. of 
4 1  obwr- 

vation 

-- 

n  

58.63 
59'96 
58.20 

56-19 
56-10 

56'13 
58.05 
57'63 

57'42 
57-11 
56.65 
56.28 

56'27 

56-13 
57.95 
55'86 

55-08 
54'71 
56-63 
55'85 
52-82 

51.83 
55-48 
53'3O 

53.26 
52.03 
54'96 
55-68 

Interval from 

In Time 

h m  8 

o 29 46.04 
28 39-06 
25 27.11 

24 24-13 
21 8.17 
20 11-19 

16 45-24 
15 42.26 

o 6 36-41 

7 33'39 
11 8.34 

12 15'32 

15 57-27 
16 55'25 
20 24-20 

21 41-18 

o 28 31-58 

27 25.59 
23 25-65 
22 10.67 

18 19.73 
17 14-75 
12 44.82 
11 20.84 

o 13 20.79 

14 25-78 
18 17-72 
19 28-70 

Ccrrectad Angle 
sbr E1OngatiOn 

and E. M. 

O I R  

+ o 45 11-84 
13-17 
11.41 

9-40 

9-31 
9'34 

I 1-26 
I 0.84 

+ o 45 10-63 
10'32 
9.86 

9'49 
9'48 

9-34 
11-16 

9'07 

+ 6 48 41.68 
4I.31 

43'23 
42'45 
39'42 
38.43 
42-08 

39'9O 

+ 6 48 39.86 
38-63 
41-56 
42-28 

of R 'hi. 

by 
arlr Pm 

5 & 
* ~b 
'0'0 

a 
d--t 

o 

22 - 

\oh 
$ 
IrIY 

a w e  
omm 

2 z 
,zj& 

xG 
*z 2 
Cx& 
om 
00 CO - - 
a A 

u 
Y' 
* i  
Y 
Q., 
d- 

o, 
OD - 
ci 

Elongation 

In Aro 

I x 

- I 31.48 
I 24-77 

I 6.93 
I 1'54 
o 46-19 

0 42-14 

0 29'04 

o 25'52 

- o 4-53 

0 5'92 
o 12.88 

o 15'59 
o 26-42 
0 29'72 

0 43-22 
o 48-83 

+ I 24-60 
I 18-11 

0 56'99 
o 51-07 

o 34-88 
0 30'87 
o 16.86 
o 13-36 

+ o 18-44 
o 21-55 

o 34.62 

0 39-24 

--- 

c? 
a a 

* 

3 ,  
a .z 
.rcl 

.g a 
4 

0, 
b 

Y) 

P u 

ow 

+ 
C 

? 
a 

-- * 
Ow 

+ 

$ 

- 
m 

0 

. 
? 
u 

Om 
1 
P 

o  I 

R. 9 16 

L. 189 16 

2 c u m  

* 
$ 
g u 

2 c u m  

8 
P 
Ei 
s 
d 
51 

h- 
In 
H 

d 

h 
zh a 
2. " 
4- 3 
~Z 
h- 
In 
4 

d 

h 

2 
2. 

d, ++ 
eZ 
h w  

2 

2 
W 

* 
.n 

& 
P) 

L. 189 16 

a. 18 32 

L. 198 32 

R. 1832 

L. 198 32 

R. 18 32 

L. 198 32 

R. 18 32 

L. 198 32 

cr 
s 

d 
h 
a 
Pi 
2. 

R. 27 49 

L. 207 49 

'?? ++ u 
ez 
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KARACHI LONGITUDINAL SERIEB. 133, 

Observations at LXXV-(Continued), 

Mean Azimuth of R. M. by Emtern Elongation ,,. ... ... 
Do. do. do. by Western do. . * a  ... ... 

Concluded do. do. by both Elongatiom . . . .  ... ... 
Angle R. M. and LXXIII, as on next page ... ... ..# 

9 
;s" FI ' 

'1 .,. 

Observed Azimuth of LXXIII ... ... .*. ... ... 

a 

1851 

8 
P 
F1 
8 

ci 

5 a 
! 

Computed do. do. in terms of the initial value ... ... adopted at KalhpGr ; page 49, ... ... 

% , 
W 

. 
g 
Z 
m 

, 

D --- 
h 
ta 
3 
y 
U^ 
4 4  
h- 

2 2 $  
i 
5 
a 
.& 
U--? 

... ... Observed- Computed Azimuth ... ... ... 
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Observations at IXXV-( Continued). 

Observations at LXXX, . 
h m  8 d 

' h t .  N. 24" 68' 47"*00, Long. E. 69" 63' 60*"48 = 4 39 35.4 = 0.194, Height above mean sea level 349 feet, 

i 

observed by Captain A. Strange 

with Troughton and Simma' 36-inch Theodolite read by 6 micrometer microscopes, the telescope 

At LXXV 

Dm- 1851, obsemed by Captain A. Strange with Troughton and Simm' 36-inch Theodotite. 
I 

being set on 8. M. 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 5c"-53 

W = I3 '30 
I - = 0 -08 
W )  

C =70°14'50"',53 

Angle between 

&. M. 8 
LXXIII 

Circle readings, telescope behg set on R. M. 

blD 180'1' 7'UD 187'12' 14'24' 194'24' 21°36' 201'36' 28'48' 20E04$' 

x n n w n n n x n a 

h51.28 h51.52 R49.40 150.68 h50.90 h5o'.~z h51-42 hq9.10 1 50.12 148.60 
h50.38 R50.62 1149.16 h51-30 h.51.98 h50.96 h51-64 h50.46 150.22 150.50 

50.83 51.07 49-28 50'99 51'44 50.69 51'53 49'78 50.17 19-55 

+a 

8 ,  
Asirnutlr of B. IK. 
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.- 
4 -- 

00 

;O 62-83 
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Corrected Angle 
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0 1 8  
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D --- 
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I .:. 33 Interval from Elongabion 

Observed Angle & -a 
In Time In Arc 

0 1 M  I 8  
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33 0.06 

% .e " &I 
d s 

1-4 

- 
13 56-44 
19 23-36 
2051'34 

- 
o 53'49 
I 43'58 
159-8;  





PRINCIPAL TRIANGULATION- AZIMUTHAL OBSERVATIONS. 

Observations at LXXX-(Cofithued). 

Asimutll 

seeonan or 
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KARACHI LONGITUDINAL SERIES. 

Observations at  LXXY-( Continued). 

Mean Azimuth of R. M. by Eastern Elongation ... ... ... 
... Do. do. do. by Western do. ... ... 

Concluded do. do. by both Elongations ... ... ... 

: 
6i .$ 

8 
g .- 
4 

30 

P 
'3 
9 

i* 
00 + 
t: 

W 

f a *  

... Angle R. M. and LXXVIII, as below.. . ... ... ... 

1852 

Observed Azimuth of LXXVIII ... ... ... ... ... 

Corrected Angle 

Star at  Elongation 

and B. M. 

o r n  

+113063.34 

59'30 
. 61.30 

59-25 

Azimuth of B. M. 

Computed do. do. in terms of the initial value adopted ... at K&p& ; see page 49- ... ... ... ... 

secondl 
encll o b d  

ration 

-- 

a 

56-02 

51-98 
53-98 

51'93 

U --- 

I .  

Observed Angle 4 2 

Observed- Computed Azimuth ... ... .*. ... ... 

Interval from Elongation 

by 
each Face 

00 
P 
et 
'0 

- i  . K) 

OI 

E 
p;: 

- 

o r 
@T 
ud' 
P3  
4- g 

O I U  

+ I 1 3 1  6-14 
31 1-16 
31 1-30 

31 0.30 

At LXXX 

Januay 1852, observed by Captaita A. Strange with Troughton and Simms' 36-inch Tbodolite. 

Iu Time 

h m  s 
0 331.33 

z 36.35 
o 2.39 - 
I 57-58 

R. 2748 

L 207 48 

a" c 
C ~ . G  
- gd3 9 

8 .i 
4 

111 Ara 

I I 

- 0  3.40 
o 1-86 
o 0.00 -- 
o 1-05 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 13"'13 

W = 10 '80 
I - - - o -09 
2n 

C = 38'24' 13*'13 

Angle between 

R. Bf. & 
LXXVIII 

< 

Circle readings, telescope b e i ~ g  set on R. M. 

0'1' 180'1' 7'12' 187'12' 14'24' 19P24' 21'36' 201'38' 28'48' 20E048' 

n a a n n N n N a a 

h13-56 hr3.50 hrz-32 h14-30 ~ I I - 7 6  h13-5% h13.66 112.72 111.64 114'50 
h13.70 hr 2.06 ~ I I - 8 0  h14-24 h13-34 h14-02 h13-56 1 13-86 Z I 1.16 1 13.30 

13.63 12-78 12-06 14'27 12'55 13-77 13.61 19-29 11-40 13-90 
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Observations at XCI, 
h m  s d 

Lat. N. 25" 0' 3lU.53, Long. E. 69" 5' 32".60 = 4 36 22.2 = 0.102, Height above mean sea level 63 feet, 
observed by Mr. C. Lane 

with Troughton and Simms' 36-inch Theodolit,e read hy 5 micrometer microscopes, the telescope being 
set on R. 11. 
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KARACHI LONQITUDINAL SERIES. 

Observations at XCI-(Con.thued). 
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Observations at XCI-(Colztilzued). 
- 

O I U  

... ... Mean h u t h  of R. M. by Eastern Elongation ... ... ... 192 30 14.05 

Do. do. do. by Western do. ... *.. ... ... ... 192 30 14.53 

Concluded do. do. by both Elongations ,.* ... ... ... ... 192 30 14-29 

... Angle R. M. and LXXXIX ; as on next page ..* ... ... ... + 54 38 18-86 
... Observed Azimuth of LXXXIX ... ... ... ... ... ... 247 8 33-15 
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KARACHI LON(;tITUDINAL SERIES. 

Observations at XCI-(Continued), 

Observations at XCV, 

At XCI ' 

Febrwty 1852, observed by Mr. C. L a w  with Troughton and Simms' 36-inch Theodolite. 

k m  8 d 
Lat. N. 24" 49' 3lU.23, Long. E. 68" 46' 14"*66 = 4 36 6*0= 0.191, Height above mean sea, level 67 feet, 

observed by Captain A. Strange and Lieutenant J. F. Tennant 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

= 1~"'~7 

= 24 .20 
I - = o -04 
w 
C = 54'38' 1 8 ~ ~ 8 6  

Angle between 

R. M. & 
LXXXIX 

with Troughton &d Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 

Circle readings, telescope being set on R. M. 

0°1' 180°1/ 7O13' 187O12' lCZY 194°249 21°86' 201°36' 28OrL8' 208O48' 

R R # )I X R R W W R 

h 19-74 1 18-80 1 18.00 h 18.06 h 18'50 h 19-54 1 18'68 1 17.58 h 19-78 h 19.38 
1 17-16 1 18.92 h 18.84 h 18-28 h 18.50 h 18.82 1 19.98 1 20.24 h 19-10 h 19.42 
1 18.36 1 19-12 

18-42 18-86 18.42 18.17 18-50 19-18 19.33 18-98 19-44 19-40 

being set on R. M. 
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140- PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at XCI- (Continued). 

0 1 1  

... Mean h u t h  of R. M. by Eastern Elongation ... ... ... ... 192 30 ryog 

DO. do. do. by Western do. ... ... . * a  0. .  192 30 1453 
. 

... Concluded do. do. by both Elongations ... ... ... ... rgz 30 14.29 

... Angle R. M. and TIXXXIX ; as on next page ... ... ... ... + 54 38 18.86 

... Observed Azimuth of LXXXIX *.. ... ... .*. ... ... 247 8 33.15 

1 

Computed do. do. in terms of the initid value ... ... adopted at W n p h  ; see page 60_, ... ... ... 247 8 34-68 
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KARACHI LONGITUDINAL SERIES. 

Observations at XCI-(Contirszced), 

Observations at XCV, 

At XCI ' 

Febrzlay 1852, obserued by Mr. C. Jane with Trozlghtolt and Simms' 36-inch Theodolite. 

8 d 
Lat. N. 24' 49' 31".23, Long. E. 68" 46' 1V.56 = 4 35 5-O= 0.191, Height above mean sea, level 67 feet, 

observed by Captain A. Strange and Lieutenant J. F. Tennant 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

= 18"'87 

= 24 .20 
I - = o '04 
w 
C = 54" 38' 18"*86 

Angle between 

R. M. & 
LXXXIX 

,-- 

with Troughton &d Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 

Circle readings, telescope being set on R. M. 
- 

0'1' 180°1' 1'13' 187'12' 14'24' 194°2Y 21'86' 201°36* 28O4.3' 208'48' 

I I R I I I I I I II  

h 19-74 1 18.80 1 18.00 h 18-06 h 18-50 h 19-54 1 18-68 1 17.58 h 19-78 h 19-38 
I 17.16 1 18-92 h 18.84 h 18.28 h 18-50 h 18.82 1 19-98 1 20.24 h 19-10 h 19-42 
I 18-36 1 19-12 

18-42 18.86 18-42 18-17 18-50 19.18 19.33 18-98 19-44 19.40 

being set on R. M. 
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Obeervations at XXCV-(Contiuwd). 
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KARACHI LONGlTUDINAL SERIES. 

Observations at XCV-(Conth~ued). 

Interval from Elongation 

In Time In &a 

Correctad Angle 
Star at Elongation 

and R. M. 

I Azimuth of R. 16. 

econds of 
cwll obser- lLiean by i ration each Face 



PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at XCV--(Omtiwed). 

... W Azimuth of B. M. by Eastern Elongation ... ... 
... ... ... Do. do. do. by Western do. 

... ... ... Canaluded do. do. by both Elongations 
... ... Angle XCVI and R. M. as below ... *.. ... 

... ... ... ... O M e d  Azimuth of XCVI ... ..a 
Computed do. do. in terms of the initial value ... ... adopted at Kali&npiir ; see page 50--,, ... 

1852 - 
o I o r a  m 

9 20.56 

9 3-04 L. 189 17 
8 56.44 $ '' 

h u t h o f E M .  

... ... ... Observed-Computed Azimuth ... ... 

Ckwcted Angle 
8tar at Elongation 

urd 11. Y. 

O I N  

- 5 9 30'03 
30.69 
32-63 
27.34 

Bebond, of 

-- 
• 

23'94 
23'28 

21-34 
26.63 

At XCV 

&&ember 1W2, obemed by Captain A. Strange with Troughton and Simm' 36-inch Tkodotite. 
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h m  r 
0 7 34-05 

8 53'03 
1s 10.91 

I5 30'91 

In Am 

I w 

- 0 7'35 
10.13 

29'59 
30'90 

M = Mean of Group 
w = Relative Weight 
C = Concluded Angle 

M = 38".79 

w = 3 -92 
I - - 
w - o 2 6  

C = 4" 6'38"-80 

b g l e  between 

XCVI & R. M, 

Circle readings, telescope being set on XCVI 

SSF54' 176OS5' So 6' m06' lO0l8' 1W018' 17OW 1 W W  %Oa t  W O W  

I I  I I  I I  II I I  a tr II 11 a 

h38-76 h38.78 143.00 139'74 h39-82 139.22 138.36 139.48 139.40 h35-88 
h38-64 h38.84 139'58 139.88 h38-4% hg5.98 138.54 138.98 h37-8% h35-28 

I ~ . r  z h38.88 

38-70 38.81 41.57 39.81 39-12 38-03 38.45 39-23 38-61 35-58 



h n r  r a 
I&, N. 94' 63' 46"*69, Long. E. 67" 66' Ei9".66 = 41 31 4.0 = 0.189, Height abom mean sw level 860 feet, 

observed by Captain 8. &mge 

with Troughton and S i m '  36-inch Theodolite read blg 6 micrometer micrascopes, t4e t a l e q ~  

being set on R. M. 

& i m * o f ~ . ~ .  
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PRINCIPAL TRIANGULATION- AZIMUTHAL OBSERVATIONS. 

Observations at CIV-( Continued). 
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KARACHI LONGITUDINAL SERIES. 

Observations at CIV-(Continzced). 

0 I ll 

... Mean Azimuth of R. M. by Eastern Elongation ... ... ... 207 22 29-85 

... Do. do. do. bywestern do. ... ... ... 207 22 26-58 - 
Concluded do. do. by both Elongations ... ... ... ... 207 22 28-22 

... ... h g l e  CVI and R. M. as on next page ... ... ... . a *  - 85 45 30.55 

Obaorved Angle 
Starand R. M. 
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52 56-04 
53 1-92 
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53 32'74 
53 25-90 
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L.189 16 

% R. g 16 

... Observed Azimuth of CVI ... ... ... ... ... ... 121 36 57-67 
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PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at CIV-( Continued). 

J. 8. N. HENNESSEY. 

> 

At CIV 

Pebrmary 1853, obeerved by Captain A. Strange with Trozcghton and Simme' 36imh Theodolite. 

Angle between 

CVI & 
R. M. 

Circle readings, telescope being set on CVI 

274'16' 9C 16' 281'27' 101'27' 288'39' 108'39' 296'51' 116'51' 303' 3' 123'3' 

Il N H N II N N N N N 

h3o.m h31.26 130.32 130.50 Z 32-66 129-20 h 31.04 h 30.90 h 30-24 h 30.08 
830.60 h31.44 130.52 130.12 130.16 128.86 h31.06 ir31.10 h30-54 h30.32 

30'30 31-35 30.42 30'31 31'41 29'03 31'05 31'00 30'39 30'20 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 30"'55 

= 16-90 

5 = 0.06  
VI 

c = 85O45'3o1.55 
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NORTH-WEST HIMALAYA SERIES. 

INTRODUCTION. 

In  1846, the whole of the trigonometrical survey parties wei.e concentrated in the 
tract of country between Allahabad and Calcutta, according to the orders of the Hon'ble 
Court of Directors, who were desirous that this portion of the Triangulation of India should 
be finished as speedily as possible, with a, view to the completion of the sheets of the Atlas, 
comprising the Bengal provinces. Lieut. Colonel Waugh's original scheme contemplated the 
transference of these parties, as their work in Bengal approached completion, to the country 
west of the meridian of the Great Arc ; but the political changes that had lately taken place 
in the north-west of India, by the conquest of Sind and annexations in the Panjhb, neces- 
sitated a change of p h .  

At the end of 18415, when the Sikh army crossed the Sutlej and invaded British territory, 
the Governor-General issued a proclamation confiscating all the districts belonging to the 
Sikh crown south of the Sutlej. I n  March 1846, after the issue of the first Sikh war, the 
Jalandar doab, or district lying between the Sutlej and Beas rivers, was annexed. The pro- 
vince of Kashmir and the highlands of Jammu were also taken over, in lieu of payment for 
the expenses of the campaign, a demand which the Lahore state was unable to meet : these 
two provinces were then sold to Golab Sing, the.Rajah of Jammu, who was constituted the 
independent sovereign of Kashmir and Jammu. After this settlement of the Panjtib, the 
extension of trigonometrical operations in that quarter became of primary importance, as 
they were especially required to furnish an accurate basis for the minor surveys which had 
been entered on in the newly acquired provinces. Towards the end of 1846, therefore, 
Lieut. Colonel Waugh received orders from the Government to arrange for the triangulation 
of the north-west portion of India, and to extend it as far as British influence would admit, 
viz., over Kashmir, Peshhwar, the valley of the Indus, and finally to Karhhi on the sea 
coast, connecting Sind with Bombay. With this object in view, Lieut. Colonel Waugh designed 
to include the north-west quarter of the British Indian dominions within four great series, 
forming a great q d i l a t e r a l  figure, viz., the Great Arc Series on the east, the North-West 
Himalaya Series on the north, the Indus Series on the west, and the KarBchi Longitudinal 
Series on the south ; each of these principal series to be measured with the largest class of 
instruments, and to depend on measured bases at each extremity. 



The North-West Himalaya Series, which forms the northern side of this great q d r i -  
lateral figure, was executed during the years 184'7 to 1852. It emanates from a side of the 
Great Axc Series, which is immediately connected with the Dehra Dlin base-line, and con- 
forms to the southern face of the Sub-Himalayan range, passing through the native states of 
Sirrnlir Nhhan and Bilaspur into Khgra  and Hoshiarpur, and thence through Jammu into 
the Jhilam and mwal Pindi districts, terminating in the valley of Chach, near Attock. 

The series was commenced by Captain J. 5. DuVernet, of the Madrm Infantry, who 
was selected by Lieut. Colonel Waugh for this enterprise on account of his long experience 
in the department, and also for the reason that his party would start with the advantage of 
previous experience in a m o u n ~ o u s  country, having been formerly employed in the triangu- 
lation from Landour to Almora, which was the only work that had been executed at all analogous 
to the contemplated operations. The chief daculties which were anticipated in conducting 
the North-West Himalaya Series, were those likely to arise from the lofty and rugged cha- 
racter of the mountains, in which the transport of heavy, unwieldy instruments would be an 
arduous and risky undertaking. On this consideration it was decided that the great 36-inch 
theodolite was not adapted for service in such ground, and Captain DuVernet was therefore 
equipped with a 24-inch theodolite which was used throughout the series. 

Captain DuVernet having organised a party suited to the mountain operations, com- 
sewn 1847-a. menced work in November 184'7, from the side of the 

PPBSORNEL. Great Arc, h o t  to Banog near the Jumna, and during 
C n p t ~ n  J. 8. DuVm&$ mm InfnnWI l ~ t  the season carried the t.ria&ulation as far as the ~ u t l e i  
Mr. J. Mulhemn, Senior 1st Claes Sub-dsaistant. 
,, 0. Mulhernn, Junior do. 
,, C. A. Olliver, 2nd Clam Sub-bietant. 

to the stations of B d o l  and Nainadevi, extending over 
,, F. C. l~lewit t ,  do. a direct distance of 105 miles,' by a double series com- 
,, J. Dyer, 3rd Clase Sub-Aaaintant. 
,, R. W. Pierce, do. prising 19 principal triangles. In  connection with this, 
,, O. H. B W ~ ,  do. about four hundred secondary triangles were laid down, 

fixing the positions of the most remarkable mountain peaks (with the& heights above the 
level of the sea) and the chief towns and villages. A military sketch was also drawn, on a 
scale of 4 miles to an inch, exhibiting the topographical features of the country, which 
afforded useful information regarding a tract of which our geographical knowledge was hitherto 
very limited and uncertain. Captain J. Halpin, of the Madras Infantry, who was in 
charge of the Ganjam Topographical Survey, was posted to this party as a temporary measure, 
to acquire a knowledge of the method in which the operations of the G. T. Survey were con- 
ducted, and accompanied Captain DuVernet throughout the semon. I n  March 1848, Captain 
A. Strange, of the Madras Cavalry, who had recently been appointed to the depaxtment, wss 
also attached to this series to learn his duties. The Surveyor-General, who had been engaged 
during this field season in superintending the measurement of the Sonakhoda base-line in 
the Purneah district, proceeded in the spring to the North-West Provinces and inspected 
Captain DuVernet's party in May 1848. 

Towards the middle of the year 1848, the political aspect of affairs in the Panj4b was 
ao threatening, as to render the prospect of continued tranquillity a matter of great impro- 
bability. As Captain DuVernet's operations mere to enter at once into the Kohistan of 
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Jalandar, which was recent acquisition from the Sikhs, it mas questionable whether the 
safety of the party might not be compromised by their being employed so near the scene of 
impending war: even if there was no immediate danger, it was felt that as survey operations 
me always regarded with suspicion in new states, they might be considered ill-timed. Lieut. 
Colonel Waugh therefore referred the question to the political authorities and on being inform- 
ed that no danger was apprehended, he prepared Captain DuVernet's party to resume work. 

Captain DuVernet left Dehra in the beginning of October to extend his operations from 
~esson lws-a. tho Sutlej where he had closed work the previous sea- 

P m o m .  son, into the Jalandar doab. I n  the mean time, the 

Capt. J. 8. DuVernet, Madras Infantry, l a t  Asst. 
whole of the Panjhb was in a state of revolt, and pre- 

Mr. H. Keelan, senior 1st clsss sub-~psiatant. parations were being made to prosecute a general PanjfLb 
,, J. Mulheran, do. 
,, C. A. OUiver, 2nd CIM sub-biignt. war. Captain DuVernet had made but small progress in 
,, J. C. Blewitt, do. 
,, J. Dyer, 3rd c h  Sub-Aasietaut. 

his work, when an insurrection broke out in the valley 
,, 0. H. Burt, do. 
,, 0. J. Carty, do. 

of the Sohan, or Jaswan Dtin, in the Hoshiarpur dis- 
,, w. H. Jolmson, do. trict, which drove the whole party from the field. 
,, H. B. Talbot, do. Captain DuVernet, with the main camp and large theo- 

dolite, narrowly escaped capture and retreated to Kalka. Mr. C. Olliver however was less for- 
tunate : while encamped at the village of Ambota, he was suddenly attacked by a body of rebels 
who plundered his property and took him and his escort prisoners. Several of the Native Estab- 
lishment were plundered and maltreated, and a 12-inch theodolite and some other instruments 
destroyed. Mr. Olliver was marched off, bound as a prisoner, to the Rajah at Amb, and 
after undergoing considerable privations during a captivity of eight days, was eventually re- 
leased by a detachment of the 29th Native Infantry, from whose fire he had a narrow 
escape. after these adventures he returned to head quarters, and ultimately received com- 
pensation from Government to the extent of Rs. 800 for the loss of his equipment. 

The rebellion having been quelled, the party took the field again on the 20th January. 
Captain DuVernet commenced the measurement of the principal angles in February, and at 
the close of the season had completed two polygonal figures, comprising 12 triangles, extend- 
ing over a distance of 76 miles and terminating at the stations of Darot and Lipihna on 
the Bern. The delay occasioned by the insurrection greatly retarded Captain DuVernet's 
operations, which might have been extended as far as the Ravi, but for this untoward 
event. I n  connection with the principal triangulation, minor series were extended east- 
ward to Mandi, westward to Amballa, and also along the banks of the Sutlej and Beas 
rivers. The number of triangles connected with these secondary operations amounted to 864, 
by means of which the positions of numerous towns and remarkable places were accurately 
determined, and the topographical features of the country delineated by means of plane- 
table surveys, on the scale of 4 miles to an inch. 

The Sutlej and Beaa minor triangulation was exeouted by Mr. Keelan, with a 12-inch 
theodolite. It commences at Rupar, situated on the left bank of the Sutlej, a short distance 
below its efflux from the Himalayas, and is casried along the banks of that river up to its 
junction with the Beas, when it trends north-eastwards up the latter river. Mr. Keelan com- 
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menced the triangulation on the 1st February and by the middle of May had extended it over 
a distance of about 115 miles : it  comprises -53 triangles, from which -numerous towns and 
remarkable places were fixed, including LudhiBna, Phillur, Kaptlrthala and Karthpur. 

The Amballa and Sirhind minor series was executed by Mr. J. Mulheran, with a 12-inch 
theodolite. The triangulation was commenced at ~mball-a and carried westward as far as 
Patitila, whence it was talren northwards to connect Sirhind. It comprises 46 triangles, and 
extends over a distance of 46 miles. This work was completed in the beginning of March, 
when Mr. Mulheran commenced a minor triangulation in the hills from the stations of Bha- 
devi and Nainadevi, on the northern flank of the main series, and carried it through Bilaspur 
to Mandi. This undertaking was accomplished by the beginning of May and consisttq of 
observations at 23 stations, forming a network of triangles, covering a direct distance of 36 miles. 

Mr. Olliver selected the principal stations of the series as far as the b v i  ; Mr. Blewitt 
built the platforms thereat and constructed roads up to them : Messrs. Dyer, Talbot and Carty 
were employed in making route surveys and in Wing in the topographical details of the coun- 
try traversed by the triangulation. 

Captain DuVernet took the field again in October. The station of Darot, where the 
Emson 1849-50. observations had been syspended last season, was unfor- 

PERSONNEL. tunately found to have been injudiciously chosen, as it 
Captain J. 8. Uu Vemet, h I d m  Infnntry, 1st Anst. 
Mr. H. Keelan, Senior 1st  Clws Sub-Assistant. commanded no view to the north-west, in consequence 
,, J. ~ u l h e k ,  do. 
,, C. A. Olliver, Junior do. 

of which the triangulation could not be extended from 
,, F. C. Blewitt, Znd Clnss Sub-Assistant. 

do. it. This necessitated the rejection of Darot station 
,, J. Dyer, 
,, W. H. Jol~nson, 3rd C ~ W  sub-~ssistant as well as Chimohi, and a new polygon was formed 
,, H. H. Talbot, do. 
,, R. Dyer, do. round Tipri, whereby some portion of the former seascm's 
9 p  c. A. s u m m c ~  sub-Aa. su;royn. work had to be repeated and the advance of the series 

was considerably retarded. Towards the dose of the season, umbrage was taken by the Maha- 
mjah of Kashmir, into whose territory the operations had now entered, at  the occupation of 
the mountain of Trikuta for a survey-station, on the grounds of its being sacred.   he objec- 
tion appears to have arisen from a misconception of localities, as the summit of the mountain, 
which is about 9,000 feet above the sea, is situated fully eight miles from the sacred temple ; but 
as the President of the Board of Administration of the PanjBb took an unfavourable view 
of the case, it was found necessary to abandon Trikuta as a p&cipal station. This untoward 
event occurring at a very critical period, arrested the progress of the work, and brought the 
operations of the season to an untimely close. Notwithstanding these drawbacks, a good 
amount of work was performed. An azimuth of verification was measured at the station of 
Koti ; the principal triangulation was extended in a direct distance 72 miles, by 17 triangles, 
from the Be& to the stations of Stimnabanj and G d g a r h ,  in the vicinity of Jammu. 
Stations mere also selected to a distance of 60 miles in advance of this side by Mr. Olliver, 
but tbis part of the work proved useless, in consequence of the prohibition to make use of 
the Trikuta mountain. Connected with the principal triangulation, 63 l e t  class and 50 minor 
triangles were laid down, fixing the positions of many important towns and remarkable 
mountain peaks. 
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Mr. Keelan had been temporarily transferred from this party at the commencement of 
the field season, and was employed in assisting in a route survey, carried on by the Surveyor 
General, through the Panjtib to Peshhwm. He rejoined Captain DuVernet in March 1860, 
when he resumed operations on the Beas minor triangulation and completed it in about a 
month, by 13 additional triangles, measured with a 14-inch theodolite. This series terminates 
on the side Koti-Dinddh of the principal triangulation. 

Mr. J. Mulheran distinguished himself by his zeal and ability in surveying the difficult 
mountainous country between KAngra, Nidaon and Mandi. His season's work consisted of a 
net work of 55 minor triangles and 95 secondary triangles, measured with a 14-inch theodolite, 
on which is based a complete detail survey, on the scale of 2 miles to an inch, comprising an 
area of 1800 square miles. 

In  consequence of a requisition from the civil authorities, it became necessary to take 
up the delineation of boundariee : this involved the revision of the detail on the Sutlej, in 
the vicinity of Bilaspur, A.nandpur and Una. The detail survey was extended on the same 
principle over the Khngra, Nidaon and Mandi triangulation, the extent of country conjointly 

9 surveyed by Messrs. Mulheran and J. Dyer embracing an area of 4,100 square miles. 
All the route surveys of roads bordering on the hills in the Cis and Trans-Sutlej states were 
completed. Part of the old mountain r o d  from Mashi to S.imla mas surveyed in detail by 
M ~ s r s .  J. Dyer and Talbot, but the work in the neighbourhood of Simla was not finished, as the 
further prosecution of operations in that part of the hills was prevented by some of the party 
getting into a dispute with the villagers of Kadi : this involved the whole detachment in pro- 
ceedings in the Law Court, which detained them from their duties during the best part 
of the season. 

It will be observed that the progress of the principal triangulation had been retarded 
by two unavoihble causes, viz., the insurrection in the Jaswan D6.n in November 1848, and 
the necessity of giving up a prihcipal station on Trikuta mountain at a critical period of the 
season, whereby the work laid out became impracticable of execution. Notwithstanding these 
delays, the principal series had advanced far beyond the topographical operations, the latter' 
progressing more slowly pn account of the great breadth over which it had been extended, 
embracing the country from 60 or 70 miles into the plains on the south of the series, up to 
the British boundary in the mountain chain on the north, which comprises a belt of from 100 to 
150 miles broad. I n  consequence of the annexation of the PanjSb, which removed the 
boundary of the British empire from the Sutlej to the mountain ranges beyond the Indus, 
the rapid extension of the triangulation was a point of great importance, in order to furnish 
a basis for the revenue surve$ of the newly acquired districts, as well as to connect the des- 
ultory surveys which were being executed in Hazha, Peshhwar, &c. To accelerate these 
objects, Lieut. Colonel Waugh separated the trigonometrical from the topographical operations, 
and placed another party under Mr. George Logan, whose services were now available from the 
completion of their work in Bengal, upon the principal triangulation, to which their attention 
waa to be entirely confined, while Captain DuVernet was directed to concentrate his party on 



the topographical details which required his undivided care, on account of the great dBculties 
of the survey arising from the rugged features of the country and its rigorous climate. 

The party under Mr. Logan left head quarters, Dehra, early in October, and arrived 
L-n 1850-61. at the closing stations of Captain DuVernet's operations 

P P B B O ~ E L .  of the previous season on 10th November. Be no st&- 
C)eo Logan Esquire, 1st Ansistant. 
~ r . % .  B. N. James, Junior ist am sub.hhnt. tions had been selected in advance, the entire party was 
,, J. B. N. Henneseey, do. , J. O. N. James, do. employed in the first instance on this duty. Serious 
C. J. Carty, 8rd class sub-~ssistaqt. objections having been made to the occupation of the 

sacred mountain of Trikuta, the station was given up to obviate further misunderstandings, but 
the substitution of. a suitable station for it, was not accomplished without some difficulty and 
delay. Owing to this, the approximate series was carried only as far as the Jhilam by the 
1st January, when Mr. Logan returned to commence the final observations. The extreme 
severity of the winter this season in the north-west, accompanied as it was by unusua;lly heavy 
falls of rain in the plains and snow in the hills, greatly retarded the progress of the ope* 
tions and prevented the commencement of observations till 24th January, from which time up 
to the 16th February, the weather continued very unfavourable. By the exertions of Mr. 
Logan and his assistants however, a creditable out-turn of work was accomplished by the end 
of April, at  which time, on account of the great length of the sides of the triangles and the 
setting in of bad weather, the field operations were brought to a close. Observations were 
completed at 12 principal stations, forming three quadrilaterals and one polygon, comprising 18  
principal triangles, which extend over a direct distance of 112 miles. I n  connection with this, 
93 secondary triangles were laid down, fixing several remarkable places and large towns, in- 
cluding those of SiBilkot, Jammu and Jhilam, and also the most conspicuous points on the & 
Panj&l range. 

On Mr. Logan's return to take up the princip&l observations, the approximate series 
was intrusted to Mr. W. James, who completed the selection of the statiom as far as the 
Indus, where the series terminates. The triangles selected were very symmetrical and exceed- 
ingly large and the sites of the stations judiciously chosen. The manner in which Mr. W. 
James wr ied  out the duties assigned to him afforded Mr. Logan great satisfaction. 

The M v i  triangulation was executed during this season by Mr. J. B. N. Hennessey, with 
a l4inch theodolite. It emanates at Pagrhnsir, a principal station bf the main series, ~ i t u b  
ted on the mvi ,  near Pathhnkot, and follows the course of the river as far as Lahore ; thence 
it crosses the Bari doab, vid h i t s a r ,  and terminates on the Beaa, forming a junction with 
the Beas minor series. This operation occupied Mr. Hennessey from the beginning of 
November till the end of March, during which interval, he experienced considerable delay 
from unfavourable weather. On the completion of the R&vi triangulation, Mr. Hennessey 
carried a minor series, with the same instrument, from the principal stations of Kudidli and 
Daolatnagar, to connect the city of Wazirabad on the Chenhb: this was accomplished by 
the end of April. The total triangulation executed by Mr. Hennessey extends 250 miles 
in length and consists of 170 triangles and 175 secondary points, embracing and fixing 
the principal places in the cities of Lahore, Arnritsar and Wazirabad and the tom of 
Giijdt. 
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Mr. Logan took the field again on 1st October 1851 and marched v 2  Amballa, Amrit- 

sar and Jhilam, to the station of Jogi-Tila, up to which 
Besson 1851-68 point the principal observations had been carried in the 

P E R E O X ~ L  previous season. The selection of a base-line of verifi- 
~ m r g e  Logan x~quire, let histant.  cation being the first. object of importance to furnish a 
Mr. W. 11. N. James, Junior 1st class Sub-hintant. 
, C. J. carty, 2nd ohrss sub-~eri~tant. terminal side to the series, Mr. James was sent to the 
,, W. H. Johneon, do. 

O. Bhelverton, 8rd class s u b - ~ t m t .  valley of Chach for this purpose. By the end of Decem- 
ber, a suitable site was selected near Attock, on the east 

bank of the Indus, and the triangulation connected therewith. On the completion of this 
duty Mr. James proceeded southwards to select stations for the Indus Series, the triangulation 
of this part of the country being urgently required to furnish a, basis for the topographical 
survey of the Jhilam and Mwal Pindi districts, then being commenced by Lieutenant 
D. Q. Robinson, of the Bengal Engineers. 

Mr. Logan commenced the measurement of the principal angles on 12th November 
at Jogi-Tila station, and by the beginning of January completed two hexagonal figures, up 
to the Chach baseline, which brought the operations of the North-West Himalaya Series to a 
satisfactory termination. Observations were taken at 12 principal stations, forming 12 ti- 
angles and extending over a distance of 90 miles. On the completion of this undertaking, Mr. 
Logan commenced the observations of the stations forming the first figure of the Indw Seriea 
which had been selected by Messrs. James and Cmty, and by the end of March completed a 
double polygon, comprising 9 triangles, extending over a distance of 70 miles. The total arw 
embraced by the principal triangulation during the season was 6,665 square miles. 

Tbe Chach base-line was measurd in the field season of 1853-54 and on the comple- 
tion of the computations thereof, the measured distance showed a discrepancy of about 10 
inches, in defect, from the value deduced by the triangulation, brought up from the Dehm 
D6n baseline over a distance of 408 miles. Thus the ratio of the error generated in the 
course of the triangulation, to the length of the base, was = 21 p, p being the millionth 
part of the length. This value of the! error is taken from the original computations which 
were made at  the time when the triangulation was reduced according to Colonel Everest's 
method of successive approximations. 

I n  the field season of 1852-53, Mr. Logan commenced the Rahiin Meridional Series : 
part of his establishment however, Was employed during this season in executing some further 
secondary triangulation in connection with the operations of the North-West Himalaya Series. 
Xr. J. W. Armstrong, after completing the Hurilaong Meridional Series, wag transferred to 
Xr. Logan's party, and in 1852-53 conducted a secondary series along the Chedb river, 
from the principal stations of Kalidhar and Der& in the vicinity of Akniir, where the river 
debouches from the mountains. Mr. J. P. Dunlop, 3rd Class Bub-Assistant, joined Mr. 
Armstrong in the beginning of March, when the triangulation had reached Skilkot. The 
operations were then conjointly carried on as far as Rhmnagar ; Mr. Dunlop observing the 
angles on one flank of the river with a 12-inch theodolite, while Mr. Armstrong observed on 



the other with a 14-inch theodolite. On reaching Rhnnagar, Mr. Dunlop was intrusted 
with the charge of the Chen4b triangulation and Mr. Armstrong proceeded to take up the 
triangulation of the river J?dam, in the vicinity of MhpliF and Chaomfik. 

The Chenhb triangulation was carried to a point about 60 miles below Rhmnagar, and 
extends over a distance of 140 miles : it comprises 212 first and second class triangles, em- 
bracing an area of 560 square miles. The terminating stations were securely marked by 
masonry pillars for future continuation. 

The J h i h  river triangulation emanates from the stations of Kandi and Bular and 
closes on Jogi-Tila H.S. in the vicinity of Jhilarn. This triangulation was executed with a 
14-inch theodolite and its length is about 30 miles, consisting of 99 first and second class 
triangles, covering an area of 120 square miles. 

Secmday triimgvwlatwn ilz corvnectiolt with the topog~apliiC~b1 operations of the 
North- Weot Himalaya Series. 

Up to the field season of 1849-60, the operations under Captain DuVernet had been 
limited to the Sub-Eimalayan ranges, where the most favourable season for surveying is 
during the winter, for though this tract in then liable to falls of snow, it is subject during 
the summer months to the full force of the monsoon, when the hills are enveloped by clouds 
and mist which impede vision and prevent all progress. In 1851, when the geodetical part 
of the operations was transferred to Mr. Logan, Captain DuVernet's work was extended into 
the highlands and valleys of Kanhwar, Lahaol, Spiti $c., bordering on La& and Chinese 
Tartary, to enter which the great chain of the Eimalayas had to be crossed. This tract 
presents impediments of the most formidable and arduous kind to survey operations, owing 
to the rugged nature of the country, the stupendous character of the acclivities, the depth, 
narrowness and rocky features of the valleys, and the difficulties of transport and scarcity of 
provisions. The passes over the culminating range are, with a few exceptions, rarely under 
17,000 or 18,000 feet above the sea, and are consequently penetrable only during the summer 
months ; during this period even, survey operations in this region are not attended without 
risk as it is subject to avalanches, until the snows are bound by frost in September, when the 
passes become liable to be closed. The survey of this tract therefore had to be effected in a, 

Limited time. 

I n  the summer of 1861, Mr. H. Keelan conducted s secondary series, with a lticinch 
theodolite, from the principal stations of Kadoli and BMevi ,  up the valley of the Sutlej, 
through RSlmptir, Chini, Shipki and Dankar, and thence through Spiti, across the Kunzam 
pass as far as the Bha Ucha pass which leads from the British district of Lahaol into Ladkk. 
The triangulation is 240 miles in length, comprising 300 first and second class triangles. The 
stations, of which there were fifty-six, were mostly situated on very high elevations : the 
heights of the stations between R&mpiir and Chini varied from 12,000 to 14,000 feet above 
the level of the sea; those between Chini and B4ra &ha from 14,000 to nearly 19,000 feet, 
twelve of the stations being upwards of 17,600 feet high, and the highest station visitcd k ing  



18,900 feet. The severity of the climate and the rarefied condition of the atmosphere at such 
great elevations, as well as the difBculty and risk attending their ascent, rendered these opera- 
tions, an.undertaking of the most arduous character, and its successful completion reflects 
great credit on Mr. Keelan's talents and endurance. 

I n  1851, Mr. J. Mulheran carried a chain of triangles, with a 14-inch theodolite, from 
Cherti in Mandi, through K~illG across the &tang pass to Kuaring near Tandi, and thence 
up the Bh&ga valley to the B h  &ha pass in Lahml, where a connection was formed with 
Mr. Keelan's work. This triangulation extends over a distance of 100 miles and comprises 
113 first and second class triangles. After effecting a junction with the Sutlej triangulation, 
Mr. Mulheran continued his series down the valley of the Chandm Bh4ga as far as Trilok- 
d t h  and thence carried it over the Kalichu pass through Chamba and formed a junction with 
the principal stations of H&tidh&r and D&M. This portion of the triangulation is 100 miles 
in length and consists of 115 h t  and second class triangles. The stations in both these series 
were all more or less elevated, the greatest height visited being 18,400 feet above the sea level. 

I n  1852, Mr. J. Mulheran carried a minor series, with a 14-inch theodolite, from the 
principal stations of H4thidhk and D U  across the Sachi and Qardhsr passes in Chamba, to 
B&mankoti and b needle rock on the Chandra Bh&ga, stations common to the Kalichu series. 
This triangulation, which is 102 miles in length, passes through a portion of territory above 
Kistowk, called the Panji pargana, which had been represented as exceedingly formidable, if 
not impracticable, for survey operations ; but as the civil authorities were urgent for the survey 
of this tract, not only for the sake of completing the map of British territories, but in order 
to obtain information regarding the supply of timber from the banks of the Chandra Bh&ga, 
Mr. Mulheran was deputed on this enterprise, and most ably he carried it out. At one time 
however success seemed doubtful, owing to his meeting with a severe accident, arising from 
a fall over precipitous ground, which caused him much suffering for upwards of a month. 
Many of the stations were over 17,000 feet high. 

On the completion of this undertaking, Mr. Mulheran carried a chain of triangles, 32 
milea in length, from Halaus and Manimais, stations of the Kalichu minor series, through 
the Bara Bh&gal psrgana at the source of the mvi, across the Makori pass to the stations 
of Sui and Debidhh of the &gra Hill Series. The highest elevation visited w& 15,486 feet. 

I n  1861-52 Mr. J. Dyer carried a minor series from Mashi across the hills to the 
stations of Ph4gu and Sh&li in the neighbourhood of Simla, and thence brought back the 
triangulation by a northern range to Deoban H.S. forming a circuit of about 140 miles. 

I n  the summer of 1852, Mr. H. Keelan conducted a series of secondary triangles from 
Banog H.8. in the vicinity of Masbri, to R&mgarh H.8. of the North-East Longitudinal 
hries near Sirinagar on the Ganges. It consists of eleven stations extending over a distance 
of 6 4  milea ; the angles being measured with a 14-inch theodolite. 

In the field season of 1852-53, Mr. George Phelverian carried a chain of trhnglea 
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from Hardw4r on the Ganges, over the Sewalik range, which bounds the Dehra Dfin on the 
south, to the Jumna. This triangulation is 60 miles in length and comprises '70 triangles cov- 
ering an area of 400 square miles : the angles were measured with a 12-inch theodolite. 

In  1853, Mr. J. Dyer conducted a secondary triangulation, with a 12-inch theodolite, 
from the Gurhwtil triangulation which had been executed by Mr. Keelan in 1852, northwards 
towards the heads of the Bhtigirati and Jahnevi rivers above Ganghtri. It was intended to 
extend this triangulation northwards &om thence, across the great snowy range, along the 
range in which the Baspa, Nisang, and other tributary rivers of Kanhar  have their source. 
In the middle of June, when the series had been carried as far as Ganghtri, Mr. Dyer received 
information that the Nela pass (between 19,000 and 20,000 feet above the sea) over which 
the triangulation was to be carried, would not be open before the month of September, and 
that if then practicable, it would be impossible to occupy positions on the range. He there- 
fore closed his operations, which consisted of observations at eleven stations extending over 
a direct distance of about 50 miles, and retraced his steps. In September 1853, a second 
attempt was made from the K d w a r  side by a larger party consisting of Messrs. J. Mulheran, 
G. Shelverton and J. Dyer; but owing to heavy falls of snow early in October, which 
rendered the route across the great glacier on the northern face of the ridge extremely 
unsafe, they were obliged again to retire. Bs the connection of the Gurhwtil and l b h w a r  
triangulations was an important object, it was resolved to persevere in the attempt. 

I n  the spring of 1854, therefore, another detachment was formed under Messrs. J. 
Mulheran, and W. H. Johnson, who proceeding on a plan of operations sketched out by 
Lieutenant Colonel Waugh, successfully accomplished the task which, from the stupendous 
difficulties it was beset with, had b d e d  two previous attempts. Mr. Johnson commenced 
operations in Kanhwar from the stations of Sapni and Rakchora of the Sutlej minor series, 
and carried the triangulation up the Baspa valley to the Neh pass at the head of the Baspa 
river and thence formed a junction with the Bhhgirati triangulation near Gangtitri. Observa- 
tions were taken with a 12-inch theodolite at seventeen stations extending over a distance of 
about 60 miles. Some of the stations visited by Mr. Johnson in the course of this series, were 
upwards of 18,000 and 19,000 feet above the sea level, and were peculiarly difficult of access 
owing to the immense quantities of snow that covered the northern features of the great rango 
bounding Bisahir. The snowy peak known as Nela station, 19,086 feet high, situated imme- 
diately above the great glacier on the northern face of the Nela pass, was approached by 
Mi. Johnson over the Chotrt QMti glacier, the fissures of which were impassable a few days 
after he had visited the station. 

During the same period Mr. Mulheran triangulated the Nisang and Charttng valleys 
in M w a r ,  with a 12-inch theodolite. 

The above comprises the whole of the secondary triangulation which was executed in 
order to hmish a basis for the topographical survey of the tract of the Himalayas included 
between the plains on the south, the &ontiers of Ladhk and China on the north, the Maha- 
rajah bf Kashmir's dominions on the west, and the Qanges on the east. 

d~pst 1873. H. R. THUILLIER. 
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ALPHABETICAL LIST OF STATIONS. 

Amsot 
(of &-line Bgures.) 

Bin 

B a n o ~  (of b ' e fIgum.) 

Erklevi 

Bariol 

Chian 

Cho&id 

Did; 

Diilii 

DQolatnagar . 
DerQ 

Dinal&dh 

Gochi 

Giunbar 

Qmhigarh , 

HQtidhir 

Hiii 

JBoli 

Jogi-IYlQ . 
JGin 

Kalidhar 

Kandi 

. (XI). 

. XXVI. 
(X). 

. IX. 

X. 

. IV. 

XXXIII. 

. 111. 

. XXIV. 

. XXXV. 
XXVIII. 

. XX. 

. VIII. 
, XlX. 

XXVII. 

. XXII. 

. XIV. 

XXXVIII. 

KasQoli 

KhagriQnii . 
(of base-line Bgurer.) 

Koti 

Kudiili 

LipiQnL 

Mangi 

Medwini . 
Mongri 

NQdi 

Naiddevi . 
Nerh 

Pagwinsir . 
Pir-Badesar . 
Rahiin 

Rimpiir 

Solisinghi . 

. XXX. 
XXXVII. 

VII. 

. (XVIII). 

. XVIII. ., 

. XXXIV. 
XXI. 

xv. 
XII. 

. XXXIX. 
VI. 

XI. 
X L  

. XXIII. 

. . . XXXII. 
. XIII. 

L 
. XVL 

. xxv. 

. XXIX. 

v. 

. PIX). 

Tipri 

. XXXL 

. XVII. 
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NUMERICAL LIST OF STATIONS. 

I 

I1 

111 

IV 

v 
VI 

VII 

VIII 

IX 

X 

XI 

XI1 

XI11 

XIV 

xv 
XVI 

XVII 

XVIII 

XIX 

XX 

Banog. 
(of bsse-line 5gures.) 

Amsot. 
(of bsse-line figures.) 

Chitin. 

Shi. 

NQd5. 

. Medwid. 

Rahh.  

Hid. 

Mangi. 

. Solisinghi. 

Tipri. 

Koti. 

XXI . 
XXII . 
XXIII . 
XXIV . 
XXV . 
XXVI . 
XXVII . 
XXVIII . 
XXIY . 
XXX . 
XXXI . 
XXXII . 
XXXIII . 
XXXIV . 
xxxv . 
XXXVI . 
XSXVII 

XXXVIII 

XXXIX . 
XL 

(XIX) . 

(XVIII) . 

Lipianh. 

. HBtidhk. 

. Pagwhsir. 

DQlL. 

. Simnsbanj. 

Bin. 

. Gurhigarh. 

DeA. 

Shegiili. 

. Kalidhar. 

Thrzikot. 

. Pir-Badesar. 

. Chonisirh. 

Kudiili. 

. Daolatnagar. 

Kandi. 

Nerh. 

SdrlL. 
(of bm-line flpu.) 

. KhdhnO. 
(of kse-line ~~Luw.) 



N O R T H - W E S T  H I M A L A Y A  S E B I E 9 .  

DESCRIPTION OF STATIONS. 

I. R4rnpfir Hill Station, lat. 30" 28', long. 77" 24', is situated in pargana Chichiraoli, 
zilla Ambala, on the lower range of hills to the north of a small village, after which it is called. 

The pillar ia 2 feet high, and haa two mark-stonw, one at surfaae, and the other at bottom. 

11. Jliin Hill Station, lat. 30' 42', long. 77O 38', is situated in pargana Kongra, zilla 
Sirmaor, on the highest peak of a ridge from which it derives its name. The road to the station 
is from Shiam, at the junction of the Palar and GirS rivers, and passes by Shinga and Andari. 

The pillar ie 2 feet high. It haa one markgtone at top, and another at bottom. 

111. Did6 Hill Station, lat. 30" 39', long. 77" 16', is situated in pargana Sirmaor, taluk 
Nghan, on the highest point of the ridge. The town of N&an is 4 miles to the south. The 
high road from Niihan to Bagtitila passes mile to the east of the station. 

The pillar i~ 2 feet high, and carries one markgtone at top and another at bottom. 

IV. Chitin Station, lat. 30" 28', long. 77" 4', is in a field on the south side of the road 
leading from Shozkdplir towards Rlipar; pargana Shozidplir, taluk Naraingarh, zilla Ambala 
The small village from which the station takes its name is distant about t of a mile. 

The pillar is 2 feet high, and haa two mark-atones placed es 4, one at top, and another at bottom. 

V. Shi Hill Station, lat. 30" 52', long. 77" 27', is situated in pargana Karli, taluk 
Sirmaor, on a low spur running westerly from the Chlir mountain. The station is distant about 
12 miles from the junction of the Giri and Jalar rivers; the road from the latter to the former 
pasees through the villages of Katra and Manjon. 

The pillar is 2 feet high, and haa two mark-stones, one at top, and the other at  bottom. 

VL N u  Hill Station, 1st. 30" 41', long. 76" 57', ie situated in p a r p a  Pinjor, taluk 
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Fatitila, zilla Arnbala, on a peak of a low range of sandhills. The village of Nidb: is about a 
mile to the west, that of Riimgarh 2 miles to the south, and Devi Nagar the same distance X.\\-. 

The pillar ie 2 feet high, with a markstone at top, and another at  bottom. 

VII. Kas&oli Hill Station, lat. 30" 53', long. 77" lt, is situated on the higheet peak i11 the 
centre of the cantonment. 

The pillar i 2 feet in height. I t  hRs a mark-stone at top, and another at bottom. 

VIII. Gochii Hill Station, lat. 30" 53', long. 76" 46', is situated in pargana Ripar, taluk 
KhixarBbid, zilla Arnbala, on a amall peak of the low hills bounding the Pinjor Diul The vil- 
lage from which it takes its name is about 1 nlile to the S.W. 

The pillar is 2 feet in height; two mark-stones were imbedded in it, one at  top, and the other at bottom. 

M. B W e v i  Hill Station, lat. 31' 12', long. 76" 56', is situated in pargana Sirian of 
Bagal, zilla Simla, on the highest point of the mountain called Bhridhar. The principal roads 
to Simla, Sabattoo, BilCspiir, RAmgarh and Ntiliigarh, pass through Sai-ka-hatti, a small village 
at the south-west base of the hill. 

The pillar is 2 feet high, and haa two markstonea, one at  top, and the other at bottom. 

X. Bariiol Hill Station, lat. 31' 3', long. 76' W, is situated on a peak of the same 
name on the range of low sandhills on the right bank of the Sutlej ; pargana Takhtgarh, taluk 
Riipar, zilla Hoshiarpore. The road to the station passes through the villages of Bujriir, Rai- 
p b  and KoG. 

The pillar is 2 feet high, and has two mark-stones, one at top, and the other at  bottom. 

XI. Nainiidevi Hill Station, lat. 51" 18', long. 76" 35', is built on a rock at the south- 
east angle of the celebrated pagoda, after which it is called. The villages of Makoal and 
Ananphr are about 4 miles distant, and a town containing several hundreds of houses lie0 to the 
S. at about t mile. The station is approached from the south-west by stone steps leading up 
from Koti. 

The pillar i 2 feet in height; mark-atones were placed aa usual, one at  top, and another at  bottom. 

XII. Medwgni Hill Station, lat. 31" 18, long. 76" 14', is situated on the range of hills 
7 miles to the north of aarshankar, and on the road to Hoshiarpore. The village after which 
it is named is 1 mile to the east. 

The pillar i 2 feet in height. It has a mark-etone at top, and another at  bottom. 

XllL R a h h  Station, lat. 31' 3', long. 76" lo', is situated on one of the highest build- 
ings within the fort, which stands in the centre of the town of Rahlia 

The pillar is 20.5 feet in height. I t  has four mark&nes, one at top, another at bottom, and other two 
at 8 and 16 feet respectively above the latter. 



DESCRIPTION OF STATIONS. 5-17, 

XIV. Hili Station, lat. 31' 13', long. 76" 2', is situated at the N.E. angle of the village 
eo called. The town of Bangai, in the Jullandar district, is distant about a mile and a-half. 

The pillar is 73 feet in height; three mark-stones were plaoed in it, one at top, another at bottom, and 
the third 4 feet above the latter. 

XV. Mangi Hill Station, lat. 31" 35', long. 76" 5', is situated on a peak about a mile 
west of the principal ridge of sandhills, which are to be found eome 12 miles to the east of 
Hoshiarpore. 

The pillar is 2 feet in height, and carries two mark-stones, one at top, and another at bottom. 

XVl. Solisinghi Hill Station, lat. 31" 36', long. 76" 25', is situated at the south-east 
end of a conspicuous stone fort crowning the ridge of hills that form the eastern boundary of 
the valley of the Son river. Nadtion is distant about 10 miles to the north, and the well-known 
fort and temple of Chhomukhi are about a mile to the west. 

The pillar is 2 feet high, and oonhins two mark-stones, one at top, and the other at bottom. 

XVKL Tipri Hill Station, lat. 31" 501, long. 76" 7', is situated on the highest point of 
the ridge of hille which form the eastern boundary of the Son, eome 2 miles N. of Chintpurni 
temple, and about a mile S. of Tipri village. The cart-road to Kangra passes by the station. 

The pillar is 2 feet high. It has a mark-stone on its upper surface, and another at bottom. 

XVIII. Koti Hill Station, lat. 31" 50', long. 75" 53', is situated at the head of a ravine 
about 10 miles S.E. of Hiijipfir, on the low range of hills lying between that place and Hoshiar- 
pore. The village after which it is named is distant 2 of a mile to the north. 

The pillar is 2 feet high, and contains two mark-stones, one at its upper surface, and the other at its 
foundation. 

XIX. O h b a r  Hill Station, lat. 31" 55', long. 76" 20', is situated on the moet remark- 
able peak at the northern end of the Julili Mukhi range. The village of Giimbar lies irnrne- 
diately below the station, on the road from JoaG Mukhi to Kangra, and Habraol is distant 
some 2 miles to the N.N.E. 

The station-mark is cut on the bare rook, and consists of a dot and cirale, with lines radiating from the 
former. , 

XX. Dinalidh Hill Station, lat. 32" 8', long. 75" 53', is situated in pargana NGrp~k, dis- 
trict Kangra, on the western range of the Himalayas. I t  derives its name from the two vil- 
lages Dina and LAdh, which are in its vicinity. The town of Mirthal is distant about 7 miles 
to the S.W. The station is approached by the great ravine running from Daori to Hoari, and 
thence by a road which crosses the hills. 

The pillar is 2 feet high, and contains two mark-stones; one at its upper surfem, and the other at its 
fouudation. 

XXI. Lipihb Hill Station, lat. 32" 9', long. 76' 12', is situated on the highest peak of 
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a range of hills, through which, at about 2 miles S.E. of the station, the river Gaj flows. The 
celebrated hot-spring of TatiApQni is distant some 2* miles towards the S.E., and the station 
of Kangra about 10 miles in the same direction. 

The pillar is 2 feet in height, and carries two mark-stones; one at top, and the other at bottom. 

XXII. HQtidhk Hill Station, lat. 32" 21', long. 76" 3', is situated on the highest point 
of the rocky range of hills which form the boundary between the Kangra district and the hill 
atate of ChambQ. The ascent may be made from the bed of the river below the fort of T&- 
garh. There are several villages on the mountain, that of Koti being rather a considerable one. 

The pillar is 2 feet high, and contains two mark-stones ; one at ita upper surface, and the other at ita 
foundation. 

XXIII. Pagwinsir Station, lat. 32" 15', long. 75" 34,  is situated on the east bank of 
the RAvi, and is slightly elevated above the surrounding cultivation. The town of Stijhpiir ie 
6 miles to the north, that of Pa th ido t  8 miles to the S.E., and Tergarh is distant about a mile 
also to the S.E. 

The pillar ~IJ 2 feet hiih, and wntaim two mark-etonea ; one at ita upper surface, and another at its 
foundation. 

XXIV. DQIQ Hill Station, lat. 32" 26'. long. 75" 48', is situated on the highest point of 
the outer range of hills 1 mile south of the G v i .  The village of Phangota is about 2 milea to 
the N.W., and that of TQd a mile to the N. 

The pillar i 2 feet high. It con* two mark-atones, one at top, and another at lottam. 

XXV. Shn6banj Hill Station, lat. 32" 44', long. '75' 28', is situated in the Jammii ter- 
ritories, on the centre of a conspicuous stone tower at the east end of the great mountain range 
lying between Samartha and Riirnnagar. The road between these places passes close by the . 
tower. 

The pillar ia 20 feet &h, and contabu threa mark-stones, one at top, another at bottom, and a third 
10 feet above the latter. 

XXVI. B h  Hill Station, lat. 32" 34', long. '75" 14', is situated in the Jammii territo- 
ries, about 1 mile N.E. of the village of that name, and some 4 miles E. of the town of Samba. 

The pillar ia 2 feet high, and wntaina two mark-stones, one at top, and another at bottom. 

XXVII. GurhBgarh Hill Station, lat. 32" 38', long. '75" 5', is situated on the outer 
range of the Himalaym, about 5 miles N.W. of SimbQ, 18 miles E. of Jamm~i, 2 miles W. of 
the famous temple of Attarbed, and some 2 miles N. of the village after which it is named 

The pillar ia 2 feet hiih. It carries a mark-stone at top, and another kt bottom. 

XXVIII. DerS Station, lat. 32" 46', long. 74" 41t, is situated on the site of an old vil- 
lage in pargana Goozerat, thana BajwSs, lllaoza Barisir, and district Goozerat. The village 
from which it takes its name is N.E. at about -4 of a mile. 

The pillar ia solid, and 2 feet high. It contain8 a mark-atone at top, and another at bottom. 
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XXIX. Shegiili Hill Station, lat. 32"' W ,  long. 75" 8', is situated in the Balwalta par- 
p a  of the Jammli territories, on the crest of the hill between the well-known villages of Jin- 
draw to the south, and Barera to the north. 

The pillar ia solid, and 2 feet high. It containa a markgtone at top, and another at bottom. 

XXX. Kalidhar Hill Station, lat. 33" O', long. 74" 29', is situated on the range of hills 
after which it is named, in tbana Kalit, tahsil Manoar, district JammG, and immediately west 
of the gorge through which the Thoi river passes to the plains. The road leading up to the 
station commences at the village of Nand. 

The pillar is solid, and 2 feet high. It contains a markgtone at top, and another at bottom. 

XXXI. Tiiriikot Hill Station, lat. 33" O', long. 74" 58', is situated on the surmnit of a 
small hill, S.W. of the high and well-known sacred hill of Trikutth, in pargana Katr5 Hansali, 
tahsil Riiisi and district Jammli. The well-known bazar of Katrii is distant about 0.8 miles 
to the east. 

The pillar is solid, and 2 feet high. It containa a markgtone at top, and another at bottom. 

XYXII. Pir-Badesar Hill Station, lat. 33" 18', long. 74" 12', is situated on the well- 
known hill of that name in mouza Sari, pargana Bannh, thana and tahsil Nbsher6, district 
JammG. The highest part of the hill is occupied by temples, the station being about 0.3 miles 
S. of them, and 50 or 60 feet lower. 

The pillar is solid, and 2 feet high. It containa a mark-etone at top, and another at bottom. 

XXXllI. Chorhsirii Hill Station, lat. 33" 17', long. 74" 42,  is situated on a prominent 
point of an extensive range of hills immediately south of the Pir Pinjd, mouza Kari, pargarla 
Khorbeni, tahsil Naosherii, district Jammli. The large and well-known village of Khorbeni is 
about 4 miles distant. The road from Sialkot to Kashmir passes below and south of the station. 

The pillar is solid, and 2 feet high, having one mark-atone at top, and another at bottom. 

XXXIV. Kudiiili Hill Station, lat. 33" 5', long. 74" 6', is situated on the same range as 
Kalidhar H.S. in mouza Kudiiili, pargana Saman, thana Amargarh, and tahsil Niiosherh. The 
s m d  village from which it takes its name is about 0.1 mile to the N.E., and the town of Bhi~n- 
bar lies at the foot of the hill to the S.E., and distant some 10 miles. A road leading from the 
plains to Kashmir passes E. of the station and within a hundred yards. 

The pillar ie solid, and 2 feet high. It contains a markgtone at top, and another at bottom. 

XXXV. DBolatnagar Station, lat. 32" 45', long. 74" 7', is situated on the N.E. corner 
of the elevated eite of an old serai, and to the north of the large village after which it is named, 
in pargana and thana Dhlatnagar, tahsil and district Goozerit. The city of Qoozertit is distant 
about 13 miles to the S.W. 

The pillar ie d i d ,  and 2 feet high. It oontains a mark-stone at top, end another at bottom. 

XXXVI. Jogi-Tfl6 Hill Station, lat. 32" 52', long. 73" 29', is situated on the well-known 
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hill of that name in thana and tahsil Rhotiis, diatrict Jhelum. The station is about a hunill.ed 
yards S.E. of the large temple and nearly the same distance E. of the smaller one. 

The pillar is d i d ,  and 2 feet high. It contains a mask-stone at top, and another at bottom. 

XXXT'II. Kandi Hill Station, lat. 33" 19', long. 73" 56', is situated on the well-known hill 
of that name in the mouza of Amban, pargana of Phulel, tahsil NCosher5, district Jamm6. The 
villlage of Amban, from which the station is approached, lies about 2 miles to the S.W. 

The pillar is solid, and 2 feet high. It containe a mark-stone at top, and another at bottom. 

XXSVIII. Jioli  Hill Station, lat. 33" 17', long. '73" 13', is situated on a small hill 
about 14 mile N. of the large and well-known town of Siikho, in the pargana., thana, and tahsiI 
of Siikho, district Rawal Pindi. The small village after which the stati0n.i~ named is about a 
of a mile to the south. 

The pillar is solid, and 2 feet high. It contsine a mark-stone at top, and another at bottom. 

XXXIX. Mongri Hill Station, lat. 32" 48', long. 72" 50f, is built on a low hill irnme- 
diately north of the Salt Range, in the thana and tahsil of Chakwal, and district of Jhelum. 
The village of Shamsabiid is about 2 miles to the N.E., and that of Khai about the same dis- 
tance to the N.W. 

The pillar is solid, and 2 feet high. It containe a markatone at top, and another at bottom. 

XL. Nerh Hill Station, lat. 33" 44', long. 73" 35', is situated on the well-known hill of 
that name in the thana of Kah6t6, tahsil of Kallar, and district of Rawal Pindi. 

The pillar is solid, and 2 feet high. It containe a markatone at top, and another at bottom. 

(XVXII). Khagrihii Hill Station (for desmktion, see base-line jigura). 

(XM). S h l i  Hill Station (fw description, see bme-line &urea). . 



ADDENDUM TO DESCRIPTIOJ!? OF SPATIONS. gr-c, 

Now.-Consequent on modern alterations of district and other boundaries, the sites occupied by the stations 
are now included in civil divisions of territory which differ frequently from the district, pargana or village, recorded 
in the preceding descriptions of stations : a suitably modified Btatement of the subdiviions in question is accordingly 
given in the following table and is derived chiefly from the annual repork, up to 1873, made by the Civil OfEciala to 
w h w  care the stations have been committed. 

It has become customary in modern times to erect a square protecting pillar at  Principal Stationa over the 
circular pillar on which the large theodolite stood and which carries the true mark-atone; the square pillar beam 
a sdciently accurate mark for Topographical and Revenue Survey purposes, so that it is generally unneceeearg to 
refer to the true mark-atone which thus remains concealed and protected. The only station which is protected in the 
manner described is (X). 

(XI 

(XI) 

I 
I1 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 
XI 
XI1 
XI11 

XIV 
XV 
xv I 

Remark8 No. 

XVII 
XVIII 

XIS 

XX 
XXI 

Local name 

XXILI 

XXIV 

Tibba Banauri ( Dehra D6n 

Timli For& I 

Village District Pargana &c. 

Bilgspur 
K & n p  
Sirmur 
Nb4yangarh 
K4rli 
Chandigarh 
Kaaauli (Kuseowli) 
Khfirrsr 
Bagal 
Bajmr 
Chandigarh 
MahdwBni 
ltahdn 

... 
Kothi 

Dbreur4ni 

Amb4la 
Simla 

~ g k l a  
Simla 
Am& 
Simla 
Amb4la 
Simla 
Hushihpur 
Amb4la 
Hushihrpur 
Jallandar 

Hion 
Manji 
Dir Soliisinghi 

~ u i % r p u r  
I(Bngra 

B h a g a b  Sir pilla4 Gurdbspur 

Jag6dhri 
Khgra 
Sirmur 
Ntinsyangarh 
Krlrli 
Pattitila I1Bka 
Kamuli 
KhPrrhr 
SiriBn 
Unah-nGpur 
Chandigarh 
Garhaankar 
Teh. Nawa 

Shahr 

Dehra, Western 
Dlin 

91 

DBla pillar 

~UBhi;pur 
Teh. Hamirpur 
ThB. Baraar 
T4l. Kotlehr 

Th4. Dehra 
Dassuah, HBji- 

Maetui 

Timli Forest 

v 

R4mpd &hi 
Juin 
D4du 
Chittan 
Shi 
NBda 
K w u l i  Cant. 
Bar4na 
Sirih 
Bajrur 
Nainadevi 
Mahdwhi 
Rahh 

Bunga 
Mmji 
S o h g h i  

Pind Barri 
KO thi 

Platform oonaiderably damaged 
on the west and south aides. 

P U  
Teh. Dehra Th4. 

Jwnrlji Til. 
C hangarhali4r 

Nhpur 
T4l. Rhngarh 
Th4. and Teh. 
Kbngm 

Tbl. Niupur 
Ths. and Teh. 
Ungra  

Teh. and T U  
Pathsrnkot 

Teh. Pathhkot 
ThB. Shrihpur 

I I I I 

Xm.-Teh. ntanda for Tehsil, Th6. for Thdmh end Tbl. for T6luk. 

Khadwar 

Dina or LBdh 
Lepiba 

Malikh 

Bhagwhn Sir and 
Bhoia 

Thha and Ddla 



, 
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No. 

XXV 

XXVI 
XXVII 
XXVIII 

XXIX 

Village 

... 
Bin 
Gur-h 
Dehra 

... 
XXX 
YXXI 
XXXII 
XXXIII 
XXXIV 
XXXV 

XXXVI 

XXXVII 

XXXVIII 
XXXIX 

XL 
(XIX) 
(XVIII) 

Local name Remarks 

... 91 I1 ... ... 9 ,  ,, Katra ~4 ... 

... 9 ,  ,, Banna Sari 

... ,, Khorbani K ari 

... ,, Saman 
Daulatnagar 

... Jhilam 
JelPpur 

. a .  A m b  

J w W  Dheri Uwal  Pindi . . . Jhilsm .. . . . . " No pillar exists here now, 
April 6th 1871." 

Burj Pi Pohan RPwal Piidi KahGta Dhoke fi Pohan 
Hurj Pir Kundia ,, Dhoke M4ri 
K6la Pind 

District 

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

Dera 

. . ... 

Pargsna &c. 

Jtimnu (Ed- 
mir) 

99 II 

19 
s&ot 

Jammu (Kaah- 

... 

... .. . 
Teh. SiBlkot, 

ThB Phoksl- 
lian, Par. Baj- 
want 

Balwalta 



N O B T H - W Z S T  H I M A L A Y A  S E B I E 8 .  

OBSERVED ANGLES. 

NOT&-+) end (XI) appertain to heline fignrea 

At (X) 

May 1848, obuerved & Ctzptain J. fl. Du V d  with W . - C W  Waugh'a 244ncA 
Zbodblite No. 1. 

f 

4 

iz 

W w 

SI 
W 

Circle reedings, te18800pe being set on (XI) 
- 

elD wie 61 11161 w1 iwr i8*w iwz+* M*U XY-u ww a i v w  

n a a #? I# c 18 u u #? u u 

160.64 h5gmg1 16336 160'46 162-oo 866.88 161'68 A61*q 164'56 163'96 161'98 164.81 
161.18 160.76 162.84 16a-74 165.42 164.66 164.04 863.44 A6g.68 163'48 163.96 163'52 

163'14 16%-50 161'60 I6718 
160.84 

60'91 60.34 63.05 61-60 63.51 65-77 61.27 61'14 64'62 63'35 61'97 65-17 

1 18-64 1~1.32 Aaaa4a 12426 baa-36 1 19-48 has-94 120'56 1 10-86 A 19-58 121.80 h 19'44 
haw10 1a1-92 8~0.34 Lao-40 ha1.08 11g.50 Aao.66 A 19.68 1ao.10 123.60 Aaa-04 Aaa.70 

h a ~ ~ a a  Aai-50 123.96 823.56 
Aao-54 Aa3-9% 

1937 a1'6a 91.38 21-86 21'7% 19.49 33'01 10'1a 10.48 12-38 21-91 2190 

H=Mecmof 
w = ReJatim 9 Weig t 
O=chmhddbngle 

a"g8 

W 5 =  3 '77 
f =: 0 *07 
w 
C =  17'18' o"p8' 

Af= 21"'27 

w = 5 -76 
- I - - o -17 
w 
C = 31' 43' or"'34 
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Nom-(X) and (XI) appertain to base-line figurea 

dt (XI) 
Januaq 1848, obeerved by Captain J; 8. Du V d  moth liieut.-Colonel WaugEa W n e h  

2hodolits No. 1. 

M = h o f O r o a  
. P  = ~ . e w ~ E  ' SMadsdlq* 

M= aim-56 

= 
I - = .O '25 
w 

=600 10'20"=ri6 

M= 

= 
I - - = 0 -25 
w 
C = 85" 5' f971 

J 

2 

u 

'8 
u H 

- 
Cirole readinge, teleeoope b e i i  net on I 

290'61' 119'61' 1'*6l '  We61'  811° 6W 181' 62' 8 l T  68' l W 6 Y  8.68' 143' 68' 89.66' 140' 64' 

I, H " / I  ' I  ' I  " I' ' I  I. I' #I 

ha1..54 hz3-68 ha3-44 haw84 h21-74 ha1.50 haaaa8 haqpa h18.92 has30 h19-4.4 521-98 
ha4.86 824-84 ha1.46 121.46 h26.78 hao.06 h23.46 ha3-76 bar-g6 h21.1a h20.44 124.88 
hza-11 hoi-oa ha0.82 816.24 haz-24 ha4-74 

21-84 14.36 12'45 ar.15 13-18 20.78 12-3; 24-34 10'57 oq.21 20.71 23.87 

h 5-20 h $48 h 6.08 h 6'28 h 5-70 h 8-50 h 7'40 h 4'62 h 6-94 h 1-18 h 9'68 h 734 
A 5-94 h 2-60 h 5'64 h 46% h 2-08 k 6'94 h 6.70 h 5-30 k 6.92 h 6.02 h 6'38 k 2-12 

h6.84 i 4'76 h 7'36 h 6'38 h 7-36 h 1-76 
2 6.66 

- 

$99 3'58 5'86 5'45 4-82 7'76 7.05 4-96 7-07 4'53 7-81 3-71 

d t  I 
Januury 1848, obaerved by Captain J. 8. Du V m t  moth Lid.-Colonel WaugIr'a 24-itlch 

Tireodoldts No. 1. 

:: M&: a 
C = c k n m l a d e d ~  

x- -17a'43 

w , .89 
I - = o '16 
w 
C = 58'a3'a7*-42 

~ = 5 c - ~ 8  

w = 4 '5.4 
I - u 0 -2% 
w 
0 = 7°023'56"'~7 

"M 
4 

4 

P; 

u 
e( 

n .  

* 

Cimle d r i p ,  teleeoope being set on IV 

801° 88' 181'81' 8M0 88' W 88' 818' W 188' 8W 810°41Y 1W 40' 82Se4U 146''U 831' 42' 161a 42' 

II n II II N II 10 u 01 c #I 'I 
124'08 h3o.10 ha8.26 ha7.74 ha5.40 has-aa h30.94 has-60 h28.20 ha7-ra h29.26 h23.66 
h 2 7 - g o h 2 7 . 1 8 h ~ 5 . g 6 h ~ 7 p z h ~ ~ . g 6 h a ~ h 2 g . 5 6 h z 8 ~ 4 o h 3 o . 5 o h ~ 8 8 h ~ 5 . g 6 h z 7 . 8 6  
h26.78 h26-94 ha8.80 125.52 830.84 h30.54 ha4.94 ha6.p 
hn3.72 h29.38 ha7.84 ha6-16 

ha7.50 

15'61 i8'aa 17.11 18-15 27-18 16-10 30.25 28.28 a9.75 16'00 26'58 15.95 

h53.18 h55.10 h56.78 h55-84 h58.58 h57-62 h54-84 h56.22 h55-8% h56.76 858.48 852.50 
h56-30 154'16 h57-a2 155'73 h55-54 855.76 Ass-44 157.68 h6w7o 855.34 h5S.80 h58.12 
h 55'46 Z 52' I 8 h55.98 h5668 h54-76 
855.88 h53.56 h59'9° 

$5'31 54-63 57-00 54'57 55.92 56'69 55'14 56-95 58-28 56'05 38-64 55.13 



OBSERVED ANULES. 

Nm-+) and (XI) appertain to b l i n e  figurn. 

At I--(Continued.) 

January 1848, observed by Ghptain J.  8. Du 7ha.d with Lid.-Colorr& Waugir's 24-incA 
Zhdolite No. 1. 

0 
1 
j 

4 
Y 
n 

h 
I+ 

4 

s 

Cirole wrrdings, t e lmpe  b e i i  set on N 

mi0~iai0~~~rs'i~0rs~a~w~ws~uris0urra0urirs.wru0u~is~eu~ 

?# N ?I a ?? ?# # a t? I I  rr u 

b 4'58 k 6'40 h qmaa i 4'ao b 2.63 b 6.14 i 4.54 h 8.88 i 7-88 1 5-04 h 3'93 h 7-06 
A 6-00 A 5-64 h 5.90 A 5'08 A 3.81 A 6.7% h 7.1o A 6.96 h 5-23 h.7.56 A 4'14 A 5-86 
A 7.50 h 3'46 h 7-10 

6.03 7.oa 5'06 4'64 2 %  6'43 5.83 7'93 5'51 6'30 4-03 6'67 

h33-54 h3a-70 h31.64 132.18 130-18 h3opa h33-14 127.84 h30.66 131.68 6832.86 139.71 
hga-a4 hgoe3a h30.02 h33-73 h33.54 h30.03 131'10 h3o.10 h37*j0 829.68 A30.66 hz8-50 
hn8.04 133'34 A31'44 1130.68 
hg 1-82 

31.41 31-46 30'83 33 .0~  3a-0% 30-47 31.67 18.97 29-93 30'68 31-76 29-63 

X= Mean of Gh.ou 
to = ~lelatire ~s$t .  
C = Conaluded angle 

M= 5"'73 

= 5 .40 
I - - - 0 ' I 9  
W 

C=46"~5 '  ~ " ' 7 3  

M - ~ ~ . , . ~  

w = 6 -09 
I - = o -16 
w 

= 17016' 3 0 ~ ~ 9 ~  

~t n 
Ap' l  1848, observed by Cqtain J. 8. Du V& with Lid.-Colonel Waugir'a 24-itlch 

Eheodolite No. 1. 
- 

a f = M s r m d  
w = Baktive Y Weig t 
c = o o n c l ~ ~  

Y'33"'x8 

= 3 '15 
I 
-= 0 '31 
w 
0 = ~ ~ . 5 3 ' 3 3 ~ ' 1 8  

M= 5t~.39 

w =  1 6 8  
- I - 
w - 0 ' 3 3  

*=55°a' fW 

Circle readings, talemope being set on (X) 

- 
;d 
4 

Y 

I 
h & 

24. 

## U I? n n ?t ?I ?? ?? m #? I? 

d 3 ~ 1 3  d31.18 132.72 d37.63 haga61 A3q36 1 3 ~ 3 0  134.06 133.58 i33.42 136.16 hrg.48 
d3- d33.46 A~O-5% d33.73 h31.41 A32.18 133.50 133.53 131.78 634.78 136.80 A ~ I - 3 0  

831.90 

34.c6 31-81 31.61 35-18 3033 33-32 33-40 3379 31-42 34-10 36'48 3029 

161.50 168-53 h61-70 h66.8a 164.48 h64-43 h6a-78 h64.38 160s6a 16936 h63-44 h65.30 
h63.46 h65-n4 h65.46 h65.84 865.53 h65.00 865.28 864.94 h68-5% h65.10 164.16 169.88 
d63-8% d66.78 A6448 d69.33 

d69.74 d70-73 

63-59 66-88 65.91 66-33 65.00 64-71 64.03 64-66 6454  68-63 63.80 6739 
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. - 

Nm--(X) appertains to Iwee-line figura. 

- 

.. 

d t 11--(Continued) 

Ap'E 1048, obaerved by Captain J.  8. Du Vernet with I;ieut.-Colonel Wauyh's 24-ind 
fieodolite No. 1. 

J 

c-( 

4 

4 

CI n 

Cirole madhp, telescope being set on (X) 

42'0' eeZo 10' JB011' 8880 11' 64' llf 234' 11' 800 1%' 840' 1%' 68' 18' M0 12' 12' 1Y Zb2' 18' 

If If If ,a f 4  4 f f I , I ,  #I f,  

h3a.10 ha676 h27.14 ha8.18 La8.88 h28.60 ha516 ha8.26 h31.14 ha5.96 ha658 hga.74 
h28.64 128.84 h26.56 ha5.aa h27.98 h28.98 A25.06 h30.86 ha666 h27.08 hz7.79 825'38 
d31-15 dag.71 dgo.05 1.33'74 d22.57 da7.41 
d28.55 d33-01 da9.37 da7.30 d34'6a 
d30'4.5 da8.70 - 

30.18 28'44 29'19 26.70 28.43 98-79 25.11 29-56 30-23 26'31 97-15 30-04 

haa.96 hrg-78 I Z I - 4 %  h18.48 ha1.04 h16.80 h13.48 hrg.48 haa.88 h1g.94 ha3.60 hza'aa 
hzz-62 ha1.16 ha3.56 ha2.00 ha1.84 h18-16 ha4.06 AICJU ha5-60 h ~ g - 0 4  113.46 ha3'aa 
d23.57 da2.38 das$  d15-36 h17.60 d15.54 dz1.08 
d"o.97 da8. 5 daon8g daoVa7 d28sa8 
dna-87 da1.67 

aa.6 21.11 24.83 18-61 21-44 17-48 23'77 19-30 21-74 Ig'ag 23-53 a3.70 

42=MesnoforOU 
o = ~ v e  
C = Conchrdedhgb 

M= a * 3 5  

w =  a -76 
I - 16 - - 
w 
C = 40' 26' 08'"44 

M= l f . 4 5  

= 1 '7' 
- I - - o -58 
w 
C =53'53'arN*46 

dt 111 

March 1848, dmved Py Cuptain J.  S. Du Vknet with &art.-Colonel Wawgh'u M u c h  
Z4twdblite No. 1. 

M=Mesnd(3roa 
w = M.~ we& 
c=t2lmd&ddngle 

M=48"'89 

w = 3 '14 
I - = o '17 
w 
U = 74'17' 48-33 

J 
a 

4 
n 

Cimle readings, taleamp being get on I 
- 

0' lf 180" 1' 6'2' 1SBe%' 1208' 19PY 18' 8' 198.8' 84'4' W4' 80'4' B10e6' 

n n ff #f (Y I r, 80 n I, 8 I# 

151.58 h47.34 h49.68 h47.80 h54.80 147.18 846.84 853'34 h5a.a8 h4g.10 145.40 h50.06 
h46.54 147.84 149.74 1147.04 hq8-a0 A N 3 1  h51.18 h48.68 hqg-16 151.78 h48.oa 149'44 
h47-0% h@*54 1146.88 849.80 849.88 

h 48-86 

48'38 47'91 49'7' 47'42 49-96 46'75 49'01 50'17 50'44 50'44 46.71 49'75 



OBSERVED ANGLES. 13-0. 

A t 111--(Continued.) 

March 1848, obsmed by Captain J. 8. Du Venzet with Lied.-Colonel Waugh's 24-inch 

P 
s 
3 

F 
4 

k 

P 
4 

F 

P 
4 
C( z' 

+, 
4 
P 

W 

4 
W u 

Zkwdolite No. 1. 

Circle mdmgs, talesoope being eet on I 
f -  - 

Oo 1' lSOO1' 60 V 1S08' 12O8' 1QP8' L80 3' 198.8' a04' eOpo 4' 80°4' 810°5' 

I ## #I P I  I )  Y ## n / I  N #I C 

h 4-64 h 6-82 h 9'16 h12.60 h I 1-78 h 8.56 h 7-32 h 10.80 h 9.06 h 7-90 h 8'70 h 9.72 
7 3 0  h1o.16 hrz-a4 hro.04 h10.88 h 9-72 h 6.26 h 9'34 h 6.98 h 7-10 hlo-2% h 7.52 

h 8'30 h 9'26 h 9.18 A 7-91 h r 2.84 ' 
h 6-20 
h I 0.44 

5-97 8-43 10'22 11-3a x0.61 9-14 7'17 10'07 9-10 7 5 0  9-46 8-62 

ha5.64 h18-98 ha1.70 hao'xa 521-16 h24.38 h25-64 h20.06 ha1.86 ha5.10 h20m20 h20.40 
h23.26 h19.50 h22'92 h19.32 hn3-38 h21-40 h23-16 h20-80 h24'78 826.68 h21.88 h20.96 

ha3-00 h23-61 h23.98 ha5-94 
h2ze2q h23.82 

h21.78 

24-45 xg-al 22.31 19.72 22-51 22.89 23-67 21-61 03'64 25'89 21*04 20-68 

h 6-82 h 4 5 0  h 5.88 h 4-90 h 4-12 h 8-16 h 6.86 & 5-16 h 2-62 h 6'18 h 4'94 h 3-98 
h 9'92 h 7-22 h 5-34 14-36 h 6-52 h 6.56 h 6-80 h 3-54 h 5-22 h 4-61 h 2-21 h 6.66 
h 7-22 h 2.86 h 6.98 

M= Mean of Groups 
w = Relative Weight 
C = Concluded h g l e  

M- 8". 9 7 

w = 3 .78 
I - = o '26 
w 
C = 52O 4' 8"96 

x=22"'30 

w = a.70 
I - = 0 '37 
w 
C ==3g0gr'a2"-32 

M= 5"-57 

w = 5 '01 
I 

7-99 5.86 5.61 4-63 5-62 7-36 6-83 4'35 3-92 5-40 3'34 5.87 

- = 0 '20 
w 
0 = 77" 16' 5 " ~ ~ ~  

h 5 9 ~ 0 6 h 5 9 ~ 2 8 h 5 7 ~ 4 6 h ~ ~ ~ o 2  h55-50 h5a-18 h52.88 h53.66h57-56h56.84h56'26h57a36 
h57-28 h54'54 h54.62 h57-86 857.74 h53-86 h52.98 h55.72 h56.46 h57-16 h57.12 h5q.46 
d58-51d57.87 155.26 

58-28 57-23 56'04 57-44 56-62 53-03 52'93 51-69 57-01 57-00 56-69 55'59 

M=56"'05 

w = 3 '54 
1 - = o -28 
w 
C = 47" 30'56"'0; 

h33-60 h39'66 h39-26 h37.80 h36.98 h38-88 h39.14 h41-06 h36.16 h36.36 h38.28 h39-80 
h36 .o~  h36'38 136.46 h39.32 A3478 d37-20 h37-18 h40-za h37-04 h38.76 h37-58 h3g-50 
d35-15 h43.04 

139.10 
h37.54 
d40qo'xo 

34.90 39'30 37-86 38.56 35-88 38.04 38-16 40'64 36-60 37.56 37.93 39-65 

~ = ~ ~ 1 ~ . ~ ~  

w = 3 '69 
I -- - o 'a7 
w 
C = 69' 9' 3 7"-93 



14-c. NORTH-WEST HLMALAYA SERIm. 

At IV 

Jm1yary 1848, observed Zy Captain J. 8. Du Vmet with Lid.-Colonel Waugh'a 2GncR 
Theodolite No. 1. 

X=~Muofarrmp 
w = Relative Weight 
C=Oo*dngle 

M= r)o".o~ 

W 4 '37 
- I = 0 '03 
w 
C = 70- 5f'4oU'02 

Ma 45'19 

w = 6 '07 
- ' - - o -16 
w 
C =47" 8'45'"19 

I 
1 
a 

# 
L4 

4 

L! 

W 

a 

Ci le  rsadingq te l~~cope boig aet on VI 

Ql' 190.1' el' Wl' W Y  W Y  wu lMOY 84OU m a 6 ~ w b '  BTo.6# 

#n * 8N w w u u eb ' 9  ## n u 

240.88 139.41 137'5% 1 39-~6 k3g-80 139'11 k41-8% kqr'g8 k4o944 139.80 140.96 138.32 
138-90 Z 43'40 136'86 2 3 ~ 9 0  k39-80 h39'00 h41-70 h40-6q h38-8% 140-10 140.80 1 39-98 
2 43'34 1 4'66 2 41-26 tq1.16 138.00 

z38.5a 

41-71 41-83 37'19 38'77 39-80 39-06 41-76 41'31 39'63 39'95 40'36 38.77 

143.94 Z 45'72 Z 46'42 I 47.14 h46'08 143'4% h45-16 145'15 i++'fo h45'54 50'10 48.1a 
1 47-14 I 44-32 I ec.12 I 43'4a 143.40 h43'86 h44.76 1145'16 h46.82 h47.66 1 43'34 1 4.4'36 
145-48 1 4.62 Z 41-38 Z ~ 4 8  146.96 

45-52 a * a a  4927 43'98 4.474 4364 e ~ ' g 6  45'16 45.76 4660 45'97 46'48 

At V 

A p ' l  1848, obemed Zy Captain J.  8. Du.Vbnet with Lied.-ColuneZ Wauglie 24-inch 
Theodolite No. 1. 

f * 
4 

I 
W 
W 

C i e  readkp, talescope b e i i  set on I1 

818' 40' 1SSe 40' 8440 41# 144.41' SS0.42' 160P41' 836' 42' 166' 42' 842' $8' 1620 48' 8480 44' 168' 44' 

## I# #I I* n u ## n ## # I #  #I  

A47-64 h46.56 h47-54 h48-4.4 hq.5-66 A4998 h44.60 h47.64 h4@74 h47.10 h45.28 h43.68 
h43-78 h47.46 h4sao h46.84 A46.50 1146.16 hw52 h46-86 A++'& h4&& h42.66 h44'96 
145.96 d45.20 h48-14 h44.78 

d49.14 A47'7° 

45-79 47.09 46-37 47.64 46.08 46.07 44'56 47-25 46.49 47'78 43'97 45'38 

lli=Yssnofckm 
w = &Mire weig!'t 
C =: Concluded Angle 

At'= 

w = 6 -08 

.! = 0 -16 * 
C = 78' 35'46"ao 

b 



OBSERVED ANGLES. 

d t V-(Continued.) 
Ap'Z 1848, observed bg Captain J. S. Du V m t  with .Lid.-Colonel Waugk's 24inch 

Ilkodolite No. 1. 

J 
4 

t: 
p 
4 
Y Y 
CII 

W u 
4 
Y s 

C i l e  readings, telescope being set on I1 

81bo 40' 188'4W 822 41' lMO 41' 8900 42' 1M)0 4l' 836" 42' 1 W  a' 842'19' 1620 43' No W la0 44' 

,# a n n ## #t H N N ## , I# 

dqa-77 d42-33 dqo-71 d39-3% h40-46 h38.ao 145.58 hqa.20 h40.38 h41.02 h4rm60 83668 
dqr-45 d38-99 d41.47 d44.68 h.+omqq b3g-6% A41'92 h41.48 641.98 A4o-58 1141.64 b q 7 4  

d39'99 d q a ~ o  h40m18 h.33'83 
d38-63 X39.28 
d42-57 

42'11 40'50 41'09 42'00 40.45 38-91 4425 41'84 40-85 40'80 41.62 37'63 

h z 6 - j ~  hz5.90 h28.54 h27.82 da6.19 da7-96 dz.5-49 da9-$5 daq-go da3.76 dz7-11 da7.67 
d27-20 h27';4 daq94 d23-88 da5-03 d3  1.04 d26.95 d24.65 dzq74  d24.94 dzq - I  7 d3 1-43 
d28.64 da5.01 daa-54 da5.40 d33.14 d15.35 d24.71 d30.53 

d28.95 d39.97 

27'52 26.90 25.34 ag.70 25.61 3471 26-22 26.52 24.82 2 ~ 3 5  26-49 29.88 

df= Menn of Umupm 
= Beltatire Weiyhl 

C - Concluded Angle 

M =  41u.oo 

= 3 '27 
= 

w 
C = 59' I 7' 4oN'96 

a6'.67 

w = 2 -58 
I - = 0 '39 
20 

= 33. 10'a6"'71 

dt VI 
Pehmy 1848, observed by Captain J: S. Du V d  with fie&.-Cobonel Wuugh'a 24-inch 

Z4eodolite No. 1. 

'% 
4 

F 

P 
4 
W n 

Circle reading% telescope G i g  set on VIII 

805O 0' 1%' 47' 311" 48' 131°47' 31i0 49' 13i04Y 829O40' 143' $9' 829' 60' 1490 W 836' 60' ISe W 

I* n ## c #t I' c N #I tt H u 

d31.80 d40.84 d38.90 d44-07 d38-87 dy .02 d45.81 d4o.10 d40.37 d37.67 d45-37 dqa-15 
d35.36 d38.70 d41.08 d45-99 d3g-99 d39.92 d43.5.3 d 4 ~ 3 0  d37.77 d38.39 d40.99 d38.59 
d37.60 d38.88 d3P-42 d40.28 d47-ig d40.76 dq1.19 dqz.31 d36.65 
d35.68 d39.83 d36.85 

35-11 39-47 39.80 45'03 39-43 41.07 45'71 42'05 39-78 38'03 43-13 38.56 

15q88 1 52-86 153.58 1 53.74 1 54-38 152.78 150'56 2 49-70 2 51-88 156'54 152'34 156.46 
156.92 15.5'02 153'8a 1 56.22 1 5rS;6 151'30 1 19'10 151.38 Z 54'58 152'74 Z 53-18 151.08 

Z 50.84 57.50 253.46 
2 50'12 

55.90 53.94 53-70 52.73 53-17 52.04 49'83 50.54 53-23 55'59 52.81 53'33 

211= M m  of Uroup 
w = Hclntive Weight 
C = Conduded Angle 

x= 40"'51 

= 1 '23 

!- = 0 .SI 
10 

C = 36" 6'40'"46 

M= 53'.mo7 

w = 2 '86 
I - = 0 '35 
w 
C = 1 8 0  6'53N'09 



NORTH-WEST HIMALAYA SERIES. 

a- 

d t VI--(Continued,) 

Februury 1848, observed by Captain J .  S. Du Vmet with lied.-Colonel Waugh's 24-inch 
Zbodolite No. 1. 

H= Mean of Groupr 
w =Relative Weight 

=COncludedAngle 

Mx20"'97 

= - 7  
2 = 0 -35 
w 
C = 80' 44' 2og"95 

di= 12,,,03 

,= 6 .89 
I - - - 0 '15 
w 

=56058'1au'04 

J 
6 
4 

Y 

a 
k 
u * 

-. 

k 
-PJ 
u 
W u 

C i l e  readings, telescope being set on VIII 
- 
806'47, l W 4 7 '  811'48, 181' 47' 817'49' 187' 49' 883049) 14S0W 829' W 149' MY 836' MY 166' MY 

N ## #I ## II t# 4 #I #, n # n 

h21.64 ?b15.1a hzo.82 1 ao.50 hz2.54 1 19-66 1 19.70 1 25'54 h21.44 h20.94 h19.36 h19.60 
h18wS 619.46 h19-50 1 18'24 134.28 126'06 133.02 123.72 hao.74 ha3-14 hz3.16 h 1g.12 
h19.38 h18.52 1 2 ~ 6 2  124.16 1 rg.14 1 19-96 122'94 hr7.16 h19.40 
h19.44 1 23-04 Z 23'48 hr8.86 hz1.28 

19-63 17-70 91-25 19'37 23-41 23-34 20.62 23-07 31-71 '2.04 19'64 19-85 

61166 61a.06 z 10'20 113.06 h10*08 z15'40 Z 1a.94 2 13.46 h 9.16 h13.92 h13-16 h 9-18 
h13-10 ~ I I - 4 2  1 14.66 112'14 l10.28 112.36 1 8.88 1 9.86 A1178 bra-06 ~ I I - 3 2  h~o-48 
h14.40 hx1.00 1x474 Z 12-54 1 13.28 Z 12.54 Z 12~38 W11.58hrz.60 
Axr'oa 1 14-41 613.26 Aro.xa 

12'55 11.49 13'51 12.60 10.18 13-43 11-70 11-95 11.07 12.99 11-33 rod0 

dt VII 

March 1848, observed by Captain J. S. Du V d  math ht.-Colonel Waugh's 24-incA 
17reodolite No. 1. 

I 
P1 
.8 

1 

-8 
u A 
u 

- 
i2 
a 
u * 

Cirole readings, teleac~pe being set on I11 

8001 17, W 1 7 '  806'17' 188'17' 812'18I 13P  laf 8'18OlV 18.19' 824'18. 144°19' 830' 20' 160.20' 

I# 80 I ?, I# #I 81 I# I, #I f# 

haopa ha1.64 A19.92 h17.42 h24.64 h18ea2 h16.88 dzo.10 h18.20 dzo.14 h18.94 h17.44 
hrg'go h17-82 Ar9.96 ha1.08 h17.38 h18.56 h18-92 d2a.20 A1g.78 d21.74 h19.za h 19.40 

620'60 
h21.1z 

a0.41 20'30 19.94 19-25 ar'ox 18.39 17-90 21-15 18'99 30.94 19-08 18.42 

h35-4a h39.90 h3a.ao hg4.00 h36.26 d3 7-14 h 34.30 A33.68 h36.52 h34-82 d37-02 137.08 
h33-74 132.56 h32.56 h35.52 d38.12 d34.62 h33-98 134.18 138.8. 137.71 d34.58 h38.44 

d33.23 

34-58 35.23 32.38 34.76 37-19 35.88 34-14 33'93 37-67 36-27 35-80 37'76 

M= Man of h u  
a = ftektive 
= OadUddw 

&f= 19".65 

W = 5 '40 
I - = o '19 
w 
C = 59'4' 19"-66 

x= 35'"47 

= .ll 
I - - - 0 '31 
w 
C=74O47'35"'47 



OBSERVED ANGLES. 17-c. 

At VII--(Continued.) 

Mwch 1848, observed by Captain J. 8. Du V m t  with lidat.-Colonel Wa~gh's %rich 
Theodolite No. 1. 

f 

4 
n 
c.( 

6 

4 

fl 

Circle readings, teleswpe being aet on 111 
- 

w 17I W0 17' W0 17. l~ 17, SW 18. 1 3 9  18) 8180 w lsaO l~ S%O 19. 1 4 0  w two w lmO W 

#I n I I  rr I, tt ,I n I# #I I, N 

h46-96 h46.90 h47.16 h45.56 h46.90 h45.56 h43.96 h46.60 h++'ao h44.80 h45.30 h45'04 
144'58 h47..+6 144.76 h47.70 h45.04 h44.40 h43.58 h46.24 h45.66 h45.00 h w 6 2  h46'74 

h46.84 h45.00 h4q38 
d44.07 h48.20 

M=MecmofGhrm r 
ur = Relative ~ e & t  
C = &ncluded Angle 

Jf= 45"'59 

=" '54 
f. = 0 -09 
w 

3 '03 
Ja 
3 

At VIII 

F k g  1848, obsewed by Captain J. 8. Du Vemt math La'&.-CoEonel Waugh's 244nch 
Theodotite No. 1. 

f 

ri 
4 
b4 

\ 

45.77 46'3% 45'96 46'63 45-97 44-98 44.18 46-42 44'93 44.90 4-4-96 46'09 

d66.20 h61-88 h65-26 h63-54 h64.50 h64.58 867.64 h66'oz h63.86 h65-36 h6zagq h60ma6 
d67.98 h62.76 d67-a6 864'52 h63.20 A67.41 h69.5a h64.28 h63.98 163.56 1164.70 h64.18 

d64-08 1159'90 h5gmj4 
d65-76 

67.09 62.91 66.26 64.03 63-85 66.00 68-38 65-15 62-58 64-46 63.82 62.44 

C = 75" 7'45"'60 

x= 411-76 

w = 2 '59 
1 - .39 - - 
w 
C = Io6"54'4"'70 

Cirole readings, telescope b e i i  set on X 

IWY iyr mow mro mow ws  aisOs u*st  mie7# 4107) awr w 7 1  

#I I t  1) #I I t  tt ## I# I f  # #  N #I  

hgr-44 h38-24 138.86 h30.08 Z3reg8 2 33.86 h34'84 h31'18 2 31-18 Z 32.52 Z40.38 2 30.66 
h3~ .34  h34'74 h34-50 h34-28 h33.86 Z 29-40 h31-56 h32-72 130'44 1 32-00 138'62 139'40 

h36.22 h 3 1 . z ~  132.70 k34-a8 135.80 h34'18 h36.70 $31.18 
$34'04 h33.14 d34.59 13 1'66 131'38 
1 33-66 d31.23 
d29-94 
d3a-78 
d37.50 

31.39 34'64 34'43 32'35 33'37 33'41 33'53 33.07 30'81 32-26 39'50 31-77 

M= Mean of Gh.on 
P = Xdativa we$t 
C = Cmaluded Angle 

x=33"'46 

, = , -a4 
I - = 0 '54 
w 
0 = 33O56 33"'47 





OBSERVED ANGLES. 

At IX--(Continued.) 

Marcir 1848, obaertled by Captain J. S. Du Vmet with .Lied.-Cohl Waugh'e 244nch 
27keodoZdte No. 1. 

df= Mean of Qrou 
rr = b l s t i v e  ~+ePt 
C = Concluded Angle 

Y_ 45,,,89 

w '; 3 -36 
I - = o -30 
w 
c = 11"57'45"p6 

i?f=41"*~4 

w = a -78 
I - - = o '36 
w 
C = 17'01'41"*93 

M= ~ ~ " ' 4 2  

W = 5 '24 
I - - - 0 '19 
w 
C = 43' 28'52'"38 

x= 51'"95 

w = 2 -98 
I - = 0 '34 
w 
C =41°38151*'99 

5! 
f: 
3 

3' 

2 
.pl 
Y 

F 

w s 
-8 

2 

3C 
4 
u t-4 

F 

2 
-8 
P4 

Circle readings, teleeoope being set on V 

8!20°5' 140" 5' SW6' 14608' 38207' 1SP 7' 83808' 158'8' 344'8' 164O8' 86009' 170.1 

I ,, ,I H I# #* 8' I I  I .I I# I' 

h46-88 h 4 - 5 8  h46.42 h45.06 h43-36 h52.78 h43.60 i43.38 h48-24 1 ~ 6 6  A . p 6  h47.w 
h4+'50 h48'30 h46.30 h46-84 A16-72 147.76 ir41.00 h45.26 h45.66 h48.70 A4578 h45.12 

h43.28 h48.44 Z 48'36 E 43-76 h48.32 146.30 
h4soa 
143.1 8 

- 

45-69 45-39 47.05 45'95 46-15 4650 42-30 44'32 46.95 47-23 4i.05 46-06 

lr41.88 h45'46 Ag7-7.4 h42'r4 h43.90 hqg-zo h46'42 h ~ a 4  840.68 h42.36 h39-74 140.56 
h.44-80 h37-oa hqx'oa hqx-ao h41.06 139.66 Aqq.54 h44'18 h41.oa h39.70 A38'82 hqr.y8 

b41.28 h41.64 Z 39'98 1 43-22 
1144.54 
h44-76 

43.34 41-25 40.13 41'67 41.65 43'08 45'48 4421 40.85 41-03 39-28 41-27 

h51-94 h53.30 h51-98 h50-16 1 51.21 1 53.58 h52.78 h53-go 152.76 150'08 A54.08 A5a-58 
h50-78 h55.86 h52.26 h54.08 Z51.46 149.72 hga-62 h54.32 153.72 153'20 h54.10 hs3.30 

A5a.70 853.84 h47.20 1 50-40 1 49.46 152.48 
l49.66 153'76 

51'36 53'95 52'69 50'28 51-35 51.14 52-70 54-11 51-43 51-92 54-09 52'94 

h51.18 h4&36 h ~ o ' n q  h55.10 Z 53.30 Z 50.46 h4gZ2q h50°46 1 57.94 1 52-94 h49-80 h52.00 
h51.oz h5o-go 854'74 h51.88 154.88 156.06 h48.10 h50.48 2 50-80 152.14 h52-88 A51.70 

h51.82 h50-92 b56.28 1 52'94 154-44 1 52-76 h49'78 
E 51-84 

51'1.5 50.49 51-97 54.4 54-09 53.15 18-67 50'47 53-76 52-61 50'82 51-05 



NORTH-WEST HIMALAYA SERIES. 

At X 

Februay 1853, observed by Mr. G. Logan with .Lied.-Colonel Waugh's 24inch ZReo&lite No. 1. 

M=Mesnof 
a = Relative We% GCrm% t 
0 = Concluded Angle 

M= rg'"40 

= .03 
I - = 0 ' I 1  
w 
C=20055"9"'40 

4"'7° 
to= 6 - 1 0  
I - = o -16 
w 
c = P6°201 4#470 

3 

* 
-r) 
u 

2 

4 

e w 

Circle readinge, telescope being set on XI11 

76O Wt 266'66' 8a07' 863°7f 90'18' 870°18' 0'1°80' 877'80' 10P045' W4l' 

I #I C ,# # # ' I  Z H I f  II 

d 19-99 d 19-08 Z 21.087 2 19.40 d 16.62 h 19-46 h 19.92 d 19'38 d 18.74 d 18.72 
d1g.97 d17-68 120.42 d20.47 d17-66 d z o a l g  A19.96 drg.60 d18.70 d20.16 

d 19'60 
u -  

19-98 18-79 20.75 19.94 I 19-83 I~.IJA$ 1 9 . 4  18.71 r9.W 

h 2.46 h 5.50 1 3.66 2 4.14 h 4-14 h 5.34 h 3-02 A 5.38 h 7-10 h 4-52 
13.36 h6.22 2 3 . ~  14-68 h6 .18  h 6 - 1 6  1 3 - 5 6  h 5 - 4 %  h6.06 h3.92 

2.91 5 8 6  3.45 4-41 5-16 5-75 3-29 5-40 6-58 4-22 

February 1849, observed by Captain J.  S. Du Vkrnet with Lid.-Colonel Waugh's 24-id 
%dolite AVO. 1. 

Jf= 35"'54 

, = .19 
I - = o -16 
w 
C = 57'19'35"'53 

.r3 
u l+ 
3C 

Circle readings, telescope being set on XI1 

SOSOU' 41' W0 68' 129'68' 817O 6' 137'6' 824'17' 1U017' 891'29' 161' 29' 

h 37.90 h 34.54 h3=.12 135.10 h 31.31 h 37.96 h36.74 134.68 h35-26 136.78 
h 37.34 h 34'80 A3718 h 33'96 h 34-10 834.94 h 35-82 h 34'44 h 31-30 h 36.36 

h 38'56 h 34.36 h 34'58 h 34'30 h 36'46 h 36. 7% 
16 35'46 

37.62 34'67 35-83 34'47 34-21 35-83 35-62 35-19 35'43 3657 

Fehry  1848, observed &y Captain J. 8. Du VeMt with l iad . -Cohe l  Waugh'8 24i9kh 
Theodolite No. 1. 

ri 

Circle ndiqp, telescope being set on XI 

8080 17' 1260 16' slzO 18' lszO 18' 3180 18' laso 18' 8 w  i w  iw i w  me w lmO w w0 S(Y 1S0 w 

h 8.66 hr4.68 h 9-32 hro.66 hrz.16 h 7.16 1610.1 8 h 9-14 16 3-52 h 7-32 h 9'20 h13.62 
h 9.70 h ~ o - 9 2  h10.38 A14.60 h 9.92 h 7.42 h 9.50 h10.26 h 8.26 h 8-20 h1r.00 h ~ o  12 

h13.98 hr 1.46 h 8.98 h 7'68 h 9.96 
h10.64 

9-18 13-19 9-85 rz.24 11-04 7-29 9.84 9.70 6.92 7'86 9'29 "'09 

M= 9"'79 

W = 0 '75 

5 = 0 a36 
w 
C = 53'44' g"82 



OBSERVED ANGLES. 

, 

7 

A t  X--(Continued.) 

February 1848, observed by Captain J 8. Du Vernet with La'mt.-Cohel Waugh's 24-inch 
Theodolite No. 1.  

! 
a 

u 

j: 
-a 

3 

Cimle readingg tsl~poope being aet on XI 

806.1V8 186.16' 8U0 18' 1820 l8' 8180 18' 19S0 18' 8M' 11 144' 19' 890. W 160' 20' 936' 20' 166'20' 

8 t# f a  n )I f f  18 I# # #  n I 8, 

h62.58 859.76 h63-50 861.53 h6a-1a h67-92 163.96 A6608 h67-64 h67.68 h66-92 h59-8% 
h6o.ga h62.58 h61-56 h61.14 h61-84 h66.82 h63.74 165.06 h67.74 h66.98 h61.30 h63.14 

161.58 h 63 '64 h66.04 h63.72 h65.96 
h61.56 

61-75 61-31 62-53 62-10 61.98 61-37 63'85 65-57 67.14 67-33 63'98 62.62 

df= Mean of Gtronps 
w = Ralative Weight 
C = Conoluded Angle 

Jf= 3"'96 

W = "97 
i = 
10 

0 = 56033' 3"'95 

At X I  

P e h y  and dlbrch 1848, observed by Captain J. 8. Du V m t  with fimt.-Colonel Waugh's 
24-inch Theodolite No. 1'. 

5/ 
f ' 
4 

u 

4 

!4 

# 
4 
Y 

B 

Circle readings, teles~~pe being set on IX 
- 

%'5°240 95' 24' 281°26' 101°1' W025' 107'26' 2%F'Mt 11!i026' 2 9 9 O  27' 119°2'lf W028' 125' 29' 

I# If tf f It I8 #I o f  f I  tf I# tI 

Z 46'76 Z 45.68 Z 41'60 Z 43-30 Z 45-48 141.56 1 4.3'42 1 43.64 145.76 1 43-96 146.2~ 113.66 
1 43.91 1 47.82 1 42.12 1 41.80 143.1% 1 43.18 140.64 1 41.64 1 44.44 1 41-96 1 44.38 1 42.76 

45'35 46'75 41-86 43-55 44'30 43-37 42.03 42.64 45.10 42.46 45'30 43'21 

Z 15.52 1 14-04 Z 16-42 Z 16.72 1 13.66 116.34 11942 114';o 1 13.48 1 14'44 118.50 1 13'48 
1 15'16 115.64 115.92 118.64 1 15.08 Z 15-aa 118.74 115.60 1 17.48 119.86 114.88 1 16.38 

l16~54l14~38 hrqpo 11a.80 
hr6.70 

15'34 14'84 16-17 17.68 14.37 15-78 19-08 15.15 15-83 16.23 16-15 r4'aa 

M= su = Mean Relative of &OD weigTt 
C = Concludeddngls 

M= 43'"66 

w = 3 -84 
I - = o -26 
w 
C = 48°50'43"*66 

iff= 15".91 

= 4'51 
I - = o 'a3 
w 
0 = 35'46' r 5"-90 



22- c. XORTH-WEST HIMALAYA SERIFS. 

At XI--(Continued.) 

P k y  1849, observed by Captain J: S. Du Vmet with fieut.-Colml Waugh'a 24-inch 
%doEite No. 1. 

M= Mean of h u  
ur = Relative 
C = Concluded Angle 

M= I I".IO 

.lo = , .lq 
I - = 0 '45 
w 
C = j z04~'~x ' ' -o8  

~U=-34'"67 

W = 3 '76 
I - = 0.97 
w 
c=%" 0'34*"68 

a 

Y 

-8 
X 

4 

a 

Circle readings, telescope being set on X 

2 1 ~ ~  1 v  88' 1W 2 2 6 O W  46'80' S2"W Q2"W 889" 64' 69" 64' 247"6' 67" 6' 

/ I  I. ,I I " I' I ,  I I, #I 

h 9-24 h 8.38 h ~3 .54  h 9-62 h 12-50 h 12.16 h 12.66 ?a 12.18 h 14-38 h 10.74 
h 10.32 h 5.64 h 9'94 h 11-84 h 12.04 h 11.76 h 10.88 h 9-12 h 14-92 h 9'50 

h 6.20 h 11-6% h 11-80 h 10.78 

9.78 6'74 11.70 10.73 12-27 11.96 11'77 11-03 14-65 10'34 

h 36.52 h 33'28 h 35'86 h 39.60 h 34-06 h 33'72 h 36.78 h 33'62 h 33-72 h 36-58 
h 34-32 136.40 h 3+90 h30.50 h33.50 h33-34 136.82 136.70 h 33-70 h36.30 

h 36'04 h 35.64 h 35.14 

35-42 35.14 35-38 31.55 33.78 33.53 36.80 35.32 33.71 36.01 

At XI1 

* Pehry 1849, observed 6y Captain J. 8. Du V d  with fie&.-Colonel Wauglr's 24-inch 
Theodolite No. 1. 

-f January and P e h y  1853, observed by Mr. G. Jogan m'th .La'&.-Colanel Waugh'a 24inch 
Z4eodolite No. 1. 

M= xeanofa2'onpr 
w = Relmtive Weight 
C = ConcludedAngle 

M= 43''yg 

= , 3  '79 
I - r o '26 
w 
C = 63" 8'43"97 

f 

ii 

5 
36 
c 

C i e  readings, telescope being mt on XVI 
- 

b 0' 180. (1 7" 1P8 181'W 14.11' Islo%' 1 201'86' B"48' 808"48' 

,# w I' I, 1' I ' I  ' I  I *, 
h 42.86 h 41.10 h 45.88 h 46-91 Z 45'54 h 46.31 d 40.52 1 41-38 1 44.38 h 42.76 
h45.52 h42.36 h 46-48 h 43-36 Z ~ 0 1  A4684 d 45.92 1 4 . 9 2  243.06 Z 42-10 
h 44-62 h 42-88 d 41-OX d 44'5% 

h 41-50 

44'33 41-96 @I8 43'77 44-78 45-09 43'22 43'65 43'72 49'43 



OBSERVED ANGLES. 

At XII--(Continud) 

* Pebruuty 1849, 068e~ved by Captain J. 8. Du Vernei? raith fi&.-Cohl waugh'8 24-inch 
Fheodolite No. 1. 

t Januay and P e h y  1853, observed 6y Mr. G. Logan with fie&.-Colonel Waugh'a 24-incA 
Z%.eodolite No. 1. 

! 
4 

-8 

z 
c 

C i l e  readings, teleeoope being set on XVI 

000' 1800 (Y 10 lF Is?" 12' 14'24' 194'2a' Zlo36' 201'86' 28" 48' 808O48' 

I I I# PI I ,  N n e t  I #I 

h 15'46 h 16'26 h 13.50 h 16'88 1 17.52 1 15-60 1 19-14 2 14'94 l 13.98 h 15-58 
h 14.50 h 14-33 h 14-44 d Iq.ro 1 15.64 d 13-54 1 13-74 1 15.64 2 17'02 d 18-40 

h 15.10 1 12.98 

14-98 15'23 13-97 15'49 15.38 14-57 16-44 15'39 15-30 16-99 

M=Mesnd&ou 
a = ~ e l s t i v e  Wekg 
C = Condudd&le 

M= 1 5 ~ ~ 3 8  

w = 5 -98 
I - = o '17 
w 
C = 49' 59' 15'"38 

M=36"*95 

W = 8 '08 
1 - - - 0 ' I 2  
w 
C = 57°44236"*41 

J f=36 .10  

bl=. 6"'93 

r 
w 

2 
-8 

W 
* 

w 
chk- 
mwl 

=1 
2 
4 * 
+ 

Lssr 

h 36.84 h 37-58 d 37-12 h 3r88 1 36.88 1 36-21 1 3430 1 37-74 1 37-06 h 34.84 
h 36.02 h 38.94 d 38.38 h 37.46 1 36-44 1 37.46 1 40.08 1 37-40 1 36-12 d 37-66 

h 3 7-62 d37.05 138.82 d 35'14 

36'43 338.5 37'75 35-80 37'38 36'84 37'19 37'57 36'59 35'9' 

147' 13' 327'13' 154O82' 33P0 2F 161°34' 841' 84' 188.47' 848' 47' 175" 58' 856' 58' 

h 33-34 h 34.82 h 36.06 A3796 A 36.76 1 3500 h 37-32 h 38-02 h 36'26 1 36'28 
h34-32 A3576 hg6.00 836.68 A35-58 136.38 A37.18 A38.24 A34-18 135.94 

33.83 35.29 36.03 37.32 36-17 35.69 37-35 3813 3 - 2 2  36-11 

Ctrd* 170069' W0115' 17806' W05' 185' 1V7' So 17' 192029' 19%Y 199041' lo0 41' -1 
W 
4 
c. 

ii 

h 65.88 h 67.12 h 67-02 h 71-64 1 65-02 2 67-41 Z 67-12 1 67.46 2 67.96 1 67.94 
h 67'32 h 66-44 h 68.94 d 67.06 1 63.38 1 65.66 1 65.34 1 67.42 1 65.88 h67.54 

d 67.88 

66.60 66.78 67'98 68.86 64-20 66'54 66-23 67'44 66.91 67-74 



NORTH-WEST HIMALAYA SERIES. 

At XII--(Continued.) 

* F e h y  1849, observed by Captain J.  S. Du Venet with &hut.-Colonel Waugh's 24-inch 
ZEeodolite No. 1. 

t January and F e h  y 1853, observed by Mr. G. Logan with I/eut.-Colonel WazlgKs 24-inch 
Theodolite No. 1. 

M= Mean of UTO 
w = gelative ~sz 
c = ~mluded Angle 

w = g -30 
I - - 0 ' I 1  
w 
C = 49'22' 6 8 2  

&f= c .57 

&f= 4 1 ~ ~ 6 7  

= , .,.% 

I - =  0 '40 
w 
C = 89°57'4~".67 

x= 3S.08 

= 5 ',7 
I - - - 0 ' I9  
w 
C = 49' 47' 3 5 " ' ~ ~  

Circle reading4 telescope being aet on XI11 

204067' !34'67' 212'7' 82'7' 219'1Y 39'1Y 226'8Zf 46'32' 238'45' 63'45' 

& 
u 

Ei 
+ 

4 

P; 
W 
* 

4 

R 
a 

,, I P f n I f  I f  ,I ', W 

h 916  Z 8.26 h 7-08 h 3-58 h 5-50 2 7-42 Z 5-18 A 3.06 h 7-34 Z 6-62 
h 5.64 1 6-46 h 8.06 1, 5.56 h 7-18 Z 7-00 Z 5.4" 5.52 ?t 6.80 1 7-28 

h 5'66 h 7 - 6 0  

7-47 7'36 7-57 5-57 6'39 7.21 5'30 4'75 7-17 6-93 

Circle readings, teleaoope being set on XIV 

-16' 40'16' mo8' 4Y 8' WSY W W Za1°61' 61°61' 249'8' 69' S f  

h 42.84 h 3geao A 37-64 A42-$2 Z 43.38 Z 4 1 ' ~  1 42-34 d 43-60 d41.48 A 41-58 
h 45.38 A37-66 h 41.46 h 38.76 Z 42'52 1 40.70 Z 41-70 d 44-62 d 44.20 d 40'28 

Z 42.06 d41.98 

4411 38'43 39-55 40.64 42-65 41'07 42.0, 44.11 42.84 41'28 

h 32.40 A 35'50 A 34-08 A34.94 1 35'74 z 34-94 2 35-51 1 31'38 35.4  134.90 
R 33-78 A37'1a A36.04 837.54 Z 34'20 Z 36-06 1 36.66 1 33-70 A33.7~ A37.86 

37-90 136.38 h 33-88 h 36-56 
d 35'14 

34'69 36.33 35-06 35'45 34'97 35'15 36'09 32-54 34'43 36-12 



'I 

At XI11 

Fe6ruaty 1853, observed by Mr. B. Logan with La'&.-Colonel Waugh's 244ncA ZkodOlite 
No. 1. 

j 

R 

W 
4 

I+ 

Circle resdings, te lmpe being eet on XIV 

( ~ 3 ~  u v s n  vow iww l o  iww ai0s7~ miOnO mrw mow 

n II  8 I# #I I I  11 I# ?I I 

A ao.Sa h 21*10 A 23-78 h 14'14 1 23-06 1 28'30 h 26-70 A 25-10 Z 26-26 1 26-PO 
h21-24 h 19-18 ha3-64 hags20 Z 23-22 1 28.4~ h 24-76 1 25.86 1 23.80 1 14.92 
h 20.88 A ZOYSO 
1 20.84 1 20'54 

20-87 20'36 23.71 24'67 23-14 28'35 25-73 a5.48 25-03 15-56 

h 61-00 A 61-64 h 61-24 h 63-76 1 63'68 1 60.18 h 60.76 h 62.88 1 60.22 1 62-90 
h 61'42 h 65-08 h62.44 h 62-70 1 62.03 1 61-06 h 68-94 1 60'34 1 60'70 1 60.00 

h 62-00 h 63.36 
E -  

61-21 62-91 61-84 63-13 62-04 60.62 62.69 61'61 60.46 61.45 

M= Mean of (frou 
a = Relative ~ e i g k t  
c ,= Conaluded h g l e  

itf= 24H.a9 

w = I ~ 7 0  
I - = 0 '59 
w 
C = 5 I° 59' 24"'ag 

ilf= 1'"8~ 

w = 6 '70 
I - = o -15 
w 
C=75°08  r"p2 

At XIV 

* Mar& 1M9, observed by Captain J. S. Du V d  math W . - C o k l  Waugh's 24anch 
Theodolite No. 1. 

t Janway 1853, observed by Mr. (-7. Logan kith La'&.-Colonel Waugh's 24-inch I7uwdOlits 
No. 1. 

X= Mean of &on 
w = ~elativci 
C = c b M l u d e d ~  

M = q8".oa 

W = 3 '43 
- I - , 0 '29 
w 
C = 58" 10' 48"'05 

Circle readings, telescope b e i i  set on XV 

4 

* 
R 
* 

*lo &' 181°W WO1 WO1 316013' 186O13' 32S026' 148O96' 880°38' 160°38' 

I? N II I? #I II C I# 8, N 

1 46. I 8 Z 46.60 h 50.08 A 5 I '34 A 52'68 A 45-86 h 46.86 h 45-72 h 49'04 A 48- I 8 
2 16-86 1 47-6 h 49-81 h 46.80 h 45-40 h 47.46 h 46.36 h 48.82 h 49.36 147.26 

h 51.58 h 45'74 h 49'16 h 46'30 h 46-78 h 50'24 
h 51.58 

46'5% 46.93 50'49 47-96 49.08 46'54 4667 W09 49-20 47'72 



26-c. NORTH-WEST HIMALAYA SERIES. 

; 

s 

A t X IV--(Continued.) 

* March 1849, observed by Captain J .  X. Du Vernet math Lid.-Colonel WaugR's 24-iack 
Theodolite No. 1. 

t January 1853, observed by Hr. Gr. Logan with Ij;eut.-Colonel Waugl'a 24inch Theodolite No. 1. 

P 
k s 
1 
x 
41 
W z 
+ 

r " 
I2 * 
b4 
c 

Circle wadings, tsleeoope being set on XI1 

at mau vOian 181~14' l o  w 1 % ' ~  WM' mia w BOW s~kw 

tt C I# # # I, N N U I ,  

h 13-18 h 1a.00 h 14-16 h 13-28 h 14'32 h 1494 h 1a.20 h 14-84 h 13-86 h 1430 
h 15-30 h 11-84 h 11.86 h 13.16 h 13'50 h 13-60 h 13'ao h 16-14 h 14-44 h 14-40 

h 13.92 
. 

14'34 119a 13.51 13'aa 13'91 14.17 11-70 15-00 14x5 14-35 

h 15'74 h 16-40 h 15'44 h 15-78 h 16'16 h 15'14 116'94 h 17'42 h 14'80 h 1504 
h 15-86 h 17-78 h 15.88 h 15-38 h 15-08 h 14-30 h 15'94 h 14.54 h 15.14 h 15.1a 

h 16'70 

15-80 17-09 15-66 15-58 15.61 14-71 16-44 16.1% 1s'oa 15-08 

M= Msan of 
w = BeUive Omu$ Weig t 
C=ConaMedAngle 

M=13"'73 

,= 

I - = 0 'I0 
w 
C = 46" 33' 13"'i4 

Y= 1sN*7a 

w = 14 -64 
I - - - o '07 
w 
C =3a0 5'15'"7i 

At XV 

* January 1850, observed by Captain J. S. Du Vmet m'th Lieut.-Colonel Waugh's 24-inch 
Ilicodolite No. 2. 

t March and May 1849, observed by Captain J .  S. Du V& with L i d . - C O W  Watgh's 
24-inch ~ o d o l i t e  No. 1. 

M= Mem of 
w = Balstive Weig ""n: 
C= c€moludeddngIs 

M= 4P95  

w =  1-61 
- I - - o .6z 
w 
0 = 3 8" 53'4G'-97 

d 
3 

3 

4 

E 

E 
* 

Cimle readings, teleeoope being aet on XVIII 

8Zi1°7' 141'7' 8%' l8' 148'M' 886'80' l6S08O' W W  1620 48' 84' 64' 169.64' 

' I  u r, ' I  u I, * . '? " It 

147.16 h4].56 h 48.60 h 44.84 A4960 h e - +  14.78 h45-44 148.94 044-78 
h 48.96 h 46-70 h 45'08 h 46.18 h 54-70 h 42.80 h 47-40 h 47'1% 148.90 h 47-38 

h 45'41 h 47-80 
h 33-16 

48-06 47.13 46.37 45-56 51'36 6 47-09 46-33 .48'9a 46.08 



- 
At XV--(Continued.) 

* Janua~y 1850, obaerved by Captain J.  S. Du V m t  tuith Lid.-Colonel Waugh's W n c A  
Theodolite No. 2. 

t March a d  May 1849, observed by Captain J .  S. Du Vernet with La'&.-Colo4uZ Waugh'r 
244nch Ilreodolite AVO. 1. 

-S, 
4 

4 

+ 

a 
4 

E 
W 
+ 

-8 

a 
+ 

C i  readinge, tel~~00pe b e i i  aet on XVII 
dZ= Mean of Ghoa 
a = EsUire 
C=camoludedbnglm 

mow ~MOIY s iOa ig  lliOn* wsa' iww mow mow 8180s~ USOW 

H II  #t II ,I n an 

h 41.61 h 42.82 1 40.14 1 40.82 1 37-94 1 39-54 Z 38-04 8 41'30 2 34'88 A 41'74 
h 39.92 h 40.24 1 40.74 1 41-64 1 38.94 1 39.04 1 40.96 40.44 1 41'02 h 43-14 

h 43'48 Z 39.88 1 39'90 h 41-98 
8 4-04  h 40.00 

40.44 

40.77 42.18 40.44 41-23 39.70 3939 39-50 40.87 39.45 49.32 

A 11-58 li11.04 A 13-82 H 14-70 h 17-40 h 13-34 Z 13.41 2 11.96 1 12-96 A15-ga 
h 14-oo h 10.36 h 11-54 A 10.14 A 14-76 114'48 d 14-94 2 16-46 Z 18.18 A 15-62 

h 1834 h 13-70 h 1426 1 13-70 I 14'08 h 11'71 
h 13.51 18-78 Z 14-10 h 14'04 
h 15.9~ 2 15.32 h 14-51 

x= 4 0 ~ ~ 5 ~  

" = 4 '95 
I - = 0 '20 
w 
0 = 7~"51'40"'5f 

a= 13~.8t 

w = 3 -48 
Z 11-36 
z 15'24 

1a.80 10.70 13-18 14-50 rg'ag 14'03 14'18 14-69 14'86 14-46 

133.18 132.44 A~I -40  H ~ I - a 8  h31-5% 134-50 233.98 137.64 131.zq 135'14 
A 33-54 h 30'78 13%-00 h 33-04 h 33-64 1 33-30 Z 31.68 1 34'38 1 29-46 1 33-30 

1 35-56 2 3 1-98 2 3 1-36 
1 38-74 2 &-go 2 31-81 

36'30 
1 33-46 
1 31-01 

33'36 31-61 31-70 31-16 32-50 3528 31'83 33'53 30.97 34'26 

w 
0 = 7a03an 14"-oo 

Jf=3aa-83 

" = 3 '43 
I - = o -a9 
w 
C =3ro5~'3a"'88 



NORTH-WEST HIMALAYA SERIES. 

At XVI 

Ap'E 1849, observed by Captain J.  8. Du VcrPrct with &iezct.-Colonel Waugh'r 24-inch 

Theodolite No. 1. 

M=Meenof 
w z Relative T Weig 
C '2 Condudad angle 

x=45"'59 
= "3 

- I = 0 '45 
w 
C = 47"50' 45"'56 

13,,.58 

= a $6 
1 - 5 0.38 
w 
0 =57°40 13"'58 

Af= 28".33 

w = 3 '69 

r = o .,7 
w 
U = 47'10' 2P33  

x=30w-88 

= 3.33 
1_ , 0 a30 
w c = 3 7" 55'30"-83 

1 
-8 

R 

R 
43 
n 

"w 

4 

R 

1 
4 

Circle readinga, teleecope being aet on XI 

1P18 lsg0e8. $Sou* 5NS0u* 80"5!At 110°61t 8S04' 1164' 46'16' !A25°16' 

Y #I ## I# ## Y u #I ## a 

h4q78 h4a.78 848'40 h46.48 h48.18 h48.88 d45.22 h47.00 141.78 h43.44 
h 45.9% h4~.08  h46-76 h 47.60 h 44.82 d 48-80 d 46-16 d ++-IS h43*2o h 45'92 

h4.4-32 h41.98 
h43.14 

45-00 42'93 47-58 47-04 46'50 48-80 45'69 45'58 43-10 43'69 

h 16.64 h 15.60 h1xSg.+ h 11.94 h 11.96 h 9-26 h 13-36 h 14-56 h 1 9 1 2  h 15.21 
h 14-78 h 15-64 h 12-54 h 12.54 h 11-64 d 9-16 112.32 h 14.0~ h 1598 h 13'00 

Axq.14 d 11-31 h 14'2% h 13-10 
h 13.54 h17-58 

15'71 15.62 12'24 1z.24 13'07 9'94 12-84 14'29 15'" 14;3 

h 30.48 h 30'36 h 29-70 h 31-54 1 26.16 h 26.50 d 2908 h 96.72 h 28.74 h 30.16 
h 30.04 h 15-46 h 26-28 h 26.52 h 26.46 h 28.00 d 29-30 d 25.28 h 30.26 h 28-90 

d 19-26 A 30'22 
h 25-42 
da9-65 

30'26 27-91 27-99 29.03 atsag 27-25 29.19 26-00 29'50 28.89 

h 31-62 h 27-74 h 30.18 h 28.86 h 29-29 h 34-46 h 31-38 h 32-30 h ag-ao h 2968 
h 31-34 h 32.12 h 31-66 h 32-20 h 3  1-16 h 32'38 h 30.52 h 3 4 . 1 ~  h 26-56 h 28.22 
h 27.62 h 3 1-48 h 30.64 h 27.92 d 33-14 d 33-47 h 31.42 h 32-64 h 28.58 
h 29-00 h 32'62 h zqso h 28.64 h 30'16 

d30'11 

agVgo 30.99 30.83 29'62 31-17 34.10 30.95 32-61 29-06 99'35 



OBSERVED ANGLES. 

At XVII 

January 1850, observed by Captain J. S. Du Vernet with fie&.-Colonel Waugh's 24-inch 
%odolite No. 2.  

M= Mean of orou 
w = Relative 
C = Concluded Angle 

M= 17'"35 

= 1 '45 
- I - - o .6g 
TO 

C 183'11' I 7#-33 

lK3 31".86 

w = I 083 
I - - 
w - 0 '55 

= 5i033' 3IN'84 

bf= 38l"96 

, = , .., 
I - - - 0 -50 
w 
C = 46'11'38~.97 

I 
i 
9 
I+ 

+I 

E 

# 
4 
n Y 

r 
W 

4 

# 

Circle readinge, telescope being set on XV 

oOw iwv 7011 1870ir 140%~ 1940 w z i O w  miOwf souf axow 

# I  f w I ## 8 I# # I  f o  ## 

18-40 Z 13.02 h 14.08 h 16-94 h 14.82 h 15-32 h 20.52 hno-10 h 20.28 h 13.30 
118.68 Z17.32 113.86 hzo.74 116.34 118.98 h 2 1 . p  hzo.28 h16.74 115.98 

Z 13'60 h 20.02 h 15.66 h 16.94 d 16-29 
h 19-78 

18.54 14.65 13-97 19'23 15.58 16'65 a~.oa 20-rg 18-44 15.19 

Z 29-76 Z 38.70 h 33.34 h 30.16 h 36.10 h 32-40 h 30.66 h 19-48 h 1196 h 3 0 . ~  
Z 30.86 1 31-84 li 33.60 h 30.18 h 3476 h 30.94 h 98-52 h 31-08 h 33-68 h 30.94 

h 99-58 h 31.56 d32-34 

30'31 35'27 33'47 29-97 35'43 31-47 29-59 30.28 31-57 31-24 

Z 40-10 Z 31-32 h 39'20 h 39'44 h 37-34 h 39','J2 4 49-64 h 40.42 h 37-40 h 40.16 
Z 39.38 Z 41-20 h 38.56 h 39-56 h 34.26 h 40.74 h 4 - 1 8  h 36-08 h 33.96 1 39-16 

h 39.86 39'40 

39-74 39-26 38.88 39.62 35-80 39-81 I 38.25 35.68 39.66 

May 1849, observed by Captain J S. lh Vernet with Lid.-Colonel Waugh's 24anch 
Z4eodolite No. 1. 

a 
4 

Circle r d q s ,  telescope being set on XXI 

186O67' 6O67# 194'1 14OW W)l*BY 21°21' 208°99' 28" 99' 216*%' 86' 45' 

n 11 N I# n f# #I I# I ## 

h I 7-46 h 19.34 h I 7.70 h 22-80 h 20.68 h 21-94 h I 7-26 h I 7-06 h 20.14 h 18-50 
h 18-46 h 18.70 h 17-90 h 15.go h 19-96 h21-16 h 16.72 d 16.64 h 17-78 h 18-74 

h 18-54 h 22-96 
h I 7-86 

17-96 19-02 17-80 19-35 19.73 21'55 18-70 16-85 18.96 18.62 

iK= 18"'85 

, , .M 
I - - - o '27 
w 
C = 54'26' 1 8 ~ ~ 8 6  



NORTH-WEST HIMALAYA SERIES. 

A L SVII--(Continued.) 

May 1849, obserued by Captain J. S. Du V m e t  with Lied.-Colonel Waugh's 24-inch 
Tlleodolite No. 1. 

MI= Mean of h u p  
w = b h t i v e  l r c i ~ l l t  
C= 00ncludedAnglc 

M= 19*'02 
UJ = 2 .80 
I - -  - o -36 
w 
C = 61" 39'19'"oa 

- 
E 
4 
P 

, - I  

1.4 
Y 

5 ' 

Circle readings, telescope being set on XXI 

1860 57, 60 57, 19409, 140v m1ae1, 210 el, mom, m, zleo%, 360 %t 

81 H #I ## N ## C tP  # I  ## 

d 16.63 d 19-30 d 18-97 d 13.00 d 16-16 dzo.14 h a2.42 d 18.94 it 18'1a h 15-98 
d 20.17 d 16-88 d 1;.tl7 d 19-40 d 20.26 d 21-82 h 20.32 d 22-38 h 21.98 d 18.82 

d 19-68 d 19-03 

18-40 18-09 18.42 17-36 18.21 20.98 20'59 20.66 ~0.05 17.40 

M= 53'"85 

I - - - 0.32 
w 

53'27 54-83 54'27 56.74 52-92 50.40 53-91 53-96 54'27 53-91 C =  5@57'53*"86 

xvnx 

J a n w y  1850, observed by Ccptain J. S. Doc V d  with fitxi?.-CohZ Waugl(Ie 2 4 i n c h  
modolite No. 2. 

X=MesnofGhp 
a = Relative 
= hdudeddngls 

bI==36"'11 

$ 
k 
3 
Y 

4 - 

# 

# 

Lesser Circle-reading 

86Q04' 179'4' 6' 16' 186' 16' 13'28' 193'28' 20'40' 2000 40' 87'52' 207'62' 

I# H .I 1, I # I  't ,, I ,  

Z 35'84 Z 36-48 h 35'36 h 33.~0 h 37-00 h 33-32 h42-4.2 h 34'34 2 40.44 h 34-02 
1 39'50 1 36-22 1 33'62 h40.10 h37.04 h32.88 h37.88 h31.84 141.24 A3294 
d32-62 1 42-56 Z 34-32 d 3 1'75 h 39'34 
d35.66 h 39-54 h 32-82 

h 36-72 h 32.96 
h 39'66 

d39.7~ h 40'48 
d36.54 h 35'34 h 36-10 

36-65 36'35 37-19 34'68 37.02 33-10 40'15 32'98 39'54 33'48 



., 
OBSERVED ANGLES. 31-C. 

At X\TIII--(Continued.) 

January 1850, o k m e d  liy Captain J. S. Du Vmef with Lieuf.-Colonel Waztgh's 24incir 
Tlieodolite AVO. 2. 

M= Mesn of Groups 
w = Rt4atire Weight 
C = Concluded Angle 

= 2 '94 ' = .34 w 
C =  0"56'36".~3 

Me35"'96 

M=24"'30 

= '83 

= 0 '55 w 
C =88"12'24".60 

dl=24"'91 

l i Lesser Circ le -d i l ig  

5 / 80'61' 61' 88'3' 98.3' 286'16' 105' 16' 29p Pi' 112' 27' Wa39' 119' 39' 
-? 

r! 
P: 
4 
X 
X 

I? I. I I# I, ,a # ' I  I# I 

h 35'16 h 34.10 h g9.52 h 35.64 40'04 h 35-50 h 39.92 h 32-30 A 35-32 h 33'58 
h 38'26 A 35-90 h 37-06 h34.80 h 39'00 h 33-64 h 36.14 h 32-50 h 39'38 h 33-74 

h 35-92 h 41-54 h 36'28 33.48 h 35-16 h 33'38 
h36.02 d36'15 h 33-90 131.16 
h37-24 d36.61 h37'26 h3z-20 

d 36'83 h 36.68 

36'71 35-84 37-95 35-21 40.0~ 34-57 37'45 32'76 36.28 32.81 

Laar 
C k l e  / O a f f  180'0' Vol2' 187"lZ' l P  24' 194'84' 81'36' POI0 36' F49' &Xi" W 
drill 

+I - 
s 
E 

Lesrr 
Circle- 
radloll 

u 

p 
W 
.p) 

H 
pi 

. 

2 20.08 I 27.64 h ~4.30 h 30.22 h 20-86 It 26-14 h 19.72 h 28-16 15-74 h 27-00 
2 20.24 1 16.60 1 aoS;o h z;.oz 22.26 h 29.38 h 25'72 h 2 6 1 0  1 17-98 h 28.12 
d 15'" I 14-64 2 24'68 h 27-44 h 26.36 d 25.29 h 33.46 
d 18-15 h I 6.56 h 29-08 ?L 24.64 h 23'58 
d az-21 1~23.50 hz7-58 h 20.00 

d 19-03 h 21-42 A 26.50 

19'14 Z; . IZ  20.19 27.72 21-56 27-85 24.11 26'52 ~ 1 . ~ 1  27-56 

nla48' 91'48' 89'0' 99'0' 286' 12' 106' 12' 283'24' 113'24' 330°361 l!N036' 

h 23-56 h 27-48 h 26.94 h 25-04 h 20.82 h 26.94 h 15-26 h 26.84 h 16-22 h 25'40 
h 2416 h 24.56 h 24.66 Aag.qq h 22.96 h 28.34 A 19.72 h30'08 A 21.84 h 31-36 

h 29.46 A 26-96 h 24'04 h 24-73 h 19-34 A 29.40 
h 23-04 d 22-97 h 26-14 h20.38 ha9.zz 
h 27-70 d 23'43 h 27-66 h 22' I 8 h 29-90 
h 26.44 d 23-63 h 12-24 

13-86 26.45 14'77 25'04 11.89 27.64 22.56 27'11 30'37 29'06 



NORTH-WEST HIMALAYA SERIES. 

At XVIII-(Continued.) 

January 1850, observed by Captain J. 8. Du Vernet with fiat.-Colonel Waugh's 24inch 
Theodolite No. 2. 

f 
S 

3' 

k- 
X 
4 
u 

i: 
H 

Lsra 
Clrde- 
d n e  
-- 

R 
4 

F 
W 

Leeser Circle-reading 

8S018' 268' 18' 95"25' 235°26' 102'87' 282'87' 104'49' 285'48' 117'1' 291" 1' 

It ,, '# I I t '1  I I' t l  

Z 57-58 Z 54.70 h 54-72 A 52-24 h 53'54 155.76 h5+'%0 h 57-06 Z 59'06 h 54'34 
1 54-84 1 58-04 2 57.78 h 56.62 h 52.08 h 52-58 h 51-38 h 57-60 1 53-66 h 56-60 

2 60.46 1 60.82 1 58.66 h 55'42 
h 60.98 h 56-54 A 59-71 
h58.78 h57'08 
h 60.38 

56-21 57'73 58'91 56-23 52'81 54-17 52-79 57'33 56'97 55'47 

gO@ 180'0' 7' 18' l8?' W 14'24' lsPO 5W 21'36' &ll0 86' 88'49' K8'48' 

h 54-64 h 54-48 146-62 h54.98 h57.64 h 5q06 h 61-24 h 55-71 h 5670 h 6 0 . g  
h 54.18 h 53-98 h 55.96 14 56-06 h 55.40 h 54.90 h 55.10 A 52-80 h 56-06 h 54.70 

h 52-32 h 45-24 h53.82 h56.76 h58.40 h56.80 
h 55'28 h 49-48 h 51.28 h 67-06 57-80 

A 55'74 h 50.60 A 56-54 h 58.68 
h 54-78 h 5404 

54'+1 54'02 51.30 55'52 56-52 34-48 54-41 55-09 58-13 57-11 

M=Manof&ron 
w = blstire wekc 
0 = Chaluded Angle 

Af=55"'86 

:= 'a% 

- = 0 '31 
"O 

a = ~ 7 ' 5 4 ' 5 5 " ' ~ ~  

M=55"'16 

At XIX 
April 1849, okerved by Captain J. 8. Du Pkrnet m'th Lid.-Colonel Waugh's 244nch 

TiSeodolite No. 1. 

f 
a 

4 

E 

Circle readings, teleecope being eet on XVI 

l I O W  15'44' SOZ0S6' 88'66' 21008' 80'8' 217OW 81020' 884'81 4 2 ' 3 1  

' 8  I, I# I t  4 t8  IY # #t t# 

A 10.10 Z 12.86 Z r 1 ' 4 q  Z 11.22 Z 11-58 Z 10.90 Z 9-96 Z 13-16 Z 14-82 Z j's2 
1 8-58 Z 13.56 1 12-70 Z 13-86 1 13-06 Z 11-50 Z I ) . I ~  1 10-96 Z 1 3 . p  Z 10.62 

z 14'10 Z 12.78 111-60 Z 8-91 
Z 13-64 2 10'22 

9-34 13'21 12.07 13-06 IT31 rI'ao 12-38 12-06 12-64 9.02 

di= If- of 
w = &dative amaff Weig t 
c=cuaAcluded* 

bf'= 11°"73 

w =  3 '66 
- I - - 0 '27 
w 
C = 80" 15' 11"-74 



OBSERVED ANC)LES. 33-c. 

A t  XIX-(Continned.) 

April 1849, observed by Captain J. S. Du V i e t  with Geut.-Colonel Waugh's 24-inch 
Theodolite No. 1. 

Y=MeanofC)rou 
w - Rvlative We$ 
C - Concluded Angle 

M, I I " - ~ S  

W - 3 '00 
I - 1 0 '33 
w 
C - 83'51' 11~~95  

$ 

fl 
4 
u 

E 

Circle readings, telesoope being eet on XVI 

1WaW lV44) %%'66' (YS6'  8l0.8' WB' 2l7'W d0.W p I e S 2 '  

# 8 C #I u N # I  8 ,, 
A 13.16 2 13.40 1 12.84 1 13'90 1 12.62 2 6-88 1 9-92 I 10.36 1 8.1a 1 15-08 
t 14-44 z 12-38 1 11.80 12-98 1 12.51 z 9.72 l 10.22 i 11-94 z 12-26 1 11-32 

1 13-52 1 11'16 1 13'38 Z 12'32 
Z 13'02 

13-80 12-89 Ia'Qa 13-47 "'57 8-30 10'43 11.15 11.70 "'91 

At xx 

P e h y  1850, observed by Captain J .  8. Du Vemet with Lieut.-Colonel Watlgh's 24inch 
Theodolite No. 2. 

M- MssnofC)rou 
w - Rsbtive weigkt 
c - Oonoludea&Is 

M- 5g1"40 

v - 1 -11 
I - - 0 '90 
w 
C - 50" 38'59"-41 

ill- 3 7 "'01 

u, 2 -10 
I - - o '48 
w 
C-45°.+g13fo~ 

S 

P 

1 
43 

u 

ii 
43 

Circle readings, telesoope being set on XXIII 

l lC%4 894'24' 12l0S6' Sol0 86' 126'49' S@jaW 186OW 816OW 148'13' 825' U' 

I 8  It ff  

~ 5 6 . 0 ~  h 5; 1 6:.04 d 6& h 62-58 h 61':66 h61'26 160.68 1 58.Q~ A 59-36 
156.60 d ~.+.oo d 64.69 d 56.86 h 59.70 162.14 h 60.74 62-22 d 56-69 h 60.10 

h 58.22 

6 2  5451 63.37 58-88 61.14 61-01 61-00 61-45 56-51 $1'78 

A38.06 h 39.02 1 37.86 1 35'40 Aqo.86 h 32'08 h 37-43 h 35-69 2 39'96 A 34-84 
,3752 A3750 t 39.58 2 38-54 h38.68 h33.56 h35-;8 h36-14 z37.10 131.70 

37-79 38.26 38.73 36-91 39-17 32.82 36-60 35.88 38.53 34-77 



34-- c. NORTH-WEST HIMBLAYA SERIES. 

At XX-(Continued.) 

F e h r y  1850, observed by Captain J. S. Du V m e t  with .Lieut.-Colonel Waugh's 24-inch 
TheodOlite No. 2. 

M= Mean of C)roa s 
so = Relative Weia\t 
C = Concluded Angle 

.I€ = 34"*65 

= .33 
I - I o -30 
w 
C = 55" 4' 34"'64 

M 37"-56 

w - 4 '03 
I - = o -25 
w 
C 60°45'37"'56 

M~ 29".66 

w = 1 .81 

r = 0 s35 
w 
C = 33' I 7' 19"*68 

Circle readings, telescope being set on XXIII 

' 1 11,i024' W 2 l '  121°W 301°W 1 2 8 " '  W46) WO' 3lVO' 148O13' 3!B012' 4 

" 
4 
m 

z 
H 

M - + 
X 
4 

z 
rC 

=: 
W 
a 
H 

5 

u I t  ). H 8 8 ,  I ,  ,, ,, 
h33-94 h35.90 1 33.78 2 33-60 L29.88 h 3 ~ - o o  h;.y40 h34-18 1 35'46 h36.14 
1 35.38 h 34.84 2 32.50 2 31.62 1 34.36 h 34.88 h 35.56 h 3266 2 38-12 h 37-74 

d35-24 

34'66 35'37 33-14 32'6' 33'16 34'94 35'48 33'42 36-79 36'94 

L 38.88 A37-36 1 37'26 2 4'-24 h 38'60 h36.32 h 36.94 235.54 1 38-18 h36.66 
d 38.90 h 37.98 2 36.60 1 40.62 h 35.48 h 36-62 h 36.74 h 37'46 1 35-60 h 36-04 

d 40.16 

38.89 37.67 36.93 40.93 38.08 36'47 36-84 36'50 36'89 36.35 

h 31-84 h 28.88 1 28.98 1 25-70 lr 30.64 h 27.92 h 30'71 h 28-18 2 28.80 h 29-44 
h 31-96 h 29-56 2 30'14 Z 27.88 h33.44 h 30.14 h a9.14 h 28.61 1 30.26 h 18-94 

d 35'16 

31-90 29.22 29.56 26.79 33.08 29-03 29.93 28.40 19-53 39.19 

At XXI 

April 1849, observed by Captain J. S. Du Vernet with kt.-Colonel WaugI'a 24inch 
2'7ieodolite No. 1. 

22- Meandchwupa 
w = Relative Weight 
C - Conduded Angle 

xP 31,,.aI 

lo I. 6 -37 
I - , o -16 

w 
C .- 41'.q.a'31"'1a 

E 
3 
$ 
4 

P4 
+ 
E 
'A 

C i l e  readings, telescope beiug aet on XIX 

gO 0' 180°0' 7'11 187O 12' 14°84: 194O!&' 81°36' 20laW 28.48' e08.48' 

N a) ,, I I  ## a u I, 8)  u 

2 32-78 2 33-18 h3z-22 h3a-36 h 33.62 h31.40 h32'0o h 30.34 h31.26 h 30.76 
230.94 130.30 h32-16 h31.56 831.80 h27-4% h30.92 h30.94 h28-oz hz8-92 

2 29-30 h 31.26 h 29-64 h 19-44 
1 29-30 h 32'98 h 32.36 

h 29'94 

31'86 30'51 32.19 31'96 32-71 30.77 31-46 30'64 30.24 29-71 



OBSERVED ANGLES. 

- 
A t  XXI--(Continued.) 

February 1850, observed by Cuptain J. 8. Du Vernet with fiat.-Colonel Wauglr'a 24-inch 
neodolite No. 2. 

M =  Mean of Group 
to = &*latire Weight 
C = Concluded Angb 

Jf - 45".92 

w 6 -37 
I - - o '16 , 
w 
C - ;3" 2'45"'gI 

dl- 11"*96 

w - 3 -71 
I - = o .a; 
w 
C - 43.39' 11''.97 

M -  2".25 

W = 9 '30 
I - - 0 -11 _ 18036 2w.25 

' 
-3 

# 
9J 

3 

I4 
43 

W 
u 

i 
4 
3 

W 

Circle readmp, telescope being set on XVIl  

2H0W &'&I 231'64 b1°S4! 239*?' 65'7' 846'18' 66'18' 253'30' 73.30' 

,, I, It I I I1 I1 It II #I 

146.36 145.30 d45.97 h4qoz 146.86 145.10 h45.78 146.70 148.00 147.72 
h4.4'36 h46.74 d 48.49 h 43-38 1 43.52 1 45.84 h 47.02 h 46.18 h 45'26 h 46.26 

d 44'61 

45'36 46-02 47-23 43-70 45.00 45'47 46-40 46'44 46'63 46'99 

h 11'22 h 13.88 h 10.94 h 13'08 1 14'24 1 14-18 h 9'04 h 10.62 h 11-71 h 9'3a 
h1a.66 h12.94 h1o.80 h11.98 l14'34 113.56 hg.86 hr1.30 h13.18 h1o.80 

d 13'71 

11-94 13-41 10.87 12.53 1 0  13.87 9.45 lop6 12-45 10.06 

d 61-42 d 62-13 d 62.81 d 61.6.3 d 64-40 d 62-76 d 62-39 J 63-42 d 61-26 d 63-31 
d61.16 d 63-93 d62.85 d60.85 d 5 9 . ~  d 61.16 d64.31 d 61-68 d 62-02 d 61-97 

61-29 63.03 62.83 61-24 61.92 61-96 63.35 6235 61.64 61-64 

At XXII 

February 1850, obrrmed by Captain J. S. Du Vernet with Lieut.-Colonel Wawgh's 2 4 - i d  
Theodolite g o .  2.  

Ma MeanofQmu r 
w = w i v e  WeiBgt 
c - concluaeadngle 

x- 13"'90 

, , .83 
I - - 
w 0 '55 

C - 62'40' I 3"'90 

Q e 
.S 
3 

3 

1 
4 

Cirole readings, telescope being eet on XXI 

0'1' 180° 1' 7'18' 187'12' 14'24' 1940 2V 21'56' 801.86' 88'48' 208. $9' 

II n a Y w a- I* tt II 

h 12-36 h 12'44 h 17-14 Z 14-56 h. 15.76 h 12.50 h 18-80 h 11'84 h 14-68 L 17-84 
h 12-36 h 12-40 h 9.56 1 1400 h 13-90 h 11-38 1 18-14 h 11.86 h 13.34 h 11-90 

II 11.86 h 16'66 
h 12.16 

12-36 12-42 12-68 14.28 14-83 11-94 18-47 11.85 1401 16'13 



2%- c. NORTH-WEST HIMALAYA SERIES. 
. . 

- - - -  . 

At XXII-(Contin~ed.) 

Pebruay 1850, observed by Cczptain J. 8. Du Vernet with Lied.-Colonel Waugh's 244nch 
Theodolite No. 2. 

M- Mean of (Eroupa 
w = Belstire W-eight 
C = Chcluded Angle 

48"36 

w - I -93 
r - - 0 '5% 
w 

, C - 45' 41' 48"'23 

Y- 7"'84 

w - I .60 

- I o -63 
w 
c - 330 ?".B4 

ME 1 6 4 9  

w a -30 
I - - 
w 0 '43 

c , 4t 16H'.IY 

! 
9i 
0 - 
J' 

Z 

H 
-u 

t: 
3 

1 
2 
C a 
4 

Circle readings, telescope being aet on X X I  

O0 1' 180'1' 7*13' 18i0 12' 14'W 194'26' 21.96' 201'36' ZS0.68' %I6'4Q' 

8 n ?I ?, ' I  ,' I I ' f  W 

d 50.00 d 51-26 h 42-72 d 46.96 h47.02 h48.28 h47.06 1 49-58 h 51-76 h45.12 
d 52.00 d q 5 . j ~  h 45.82 d46.66 h47.60 h 48.80 h 48.62 h 50.08 h 51'40 h 46.78 

d 48.78 h 43-80 
h 48-12 

45-95 51-00 48-59 45'1% 4681 47'31 48-54 4784 49'83 51'58 

d 6.32 d 7-21  h 1o.00 d 7.87 h 6-36 A 7-74 h 10.46 h 1o.82 h 0.52 A 8.88 
d 5.+6 d 9.79 112.06 d 1 ~ 1 7  h 7-12 h 6.90 1 7-26 h 7.50 +b4 h 9-44 

5-89 8-50 11-03 goa 6.74 3 8.86 9.16 1-68 9.16 

d 13.01 d 16-62 h 12.98 1 14-62 h 17-02 h 16.74 h 16-98 h 17-12 d 19.16 h 16.58 
d 1485 d 20.66 h 14-60 1 13.54 h 1 ~ 4 8  h 18-50 118.68 h 19-64 d 17.58 d 15.36 

13-93 18.64 13'79 14-08 16.ag 17-62 17-83 18'38 18'37 15.97 

At XXIII 

March 1850, observed by Captain J.  8. Du V d  with Lieut.-Colonel Waugh'a 244nch 
27ieodoZite No. 2. 

M- Mean of &ron 
w - Belstive ~ e i g % :  
c-(huMeddngle 

Af- 5 6 w ' 3  

w - 1 ' I 0  

- I 9 0 '91 
w 
C I 50 0' 56"'og 

0 - 
%" 

a 
+I 

Circle readingti, teleecope being ~t 0x1 XXVII 

884.3' 84.4' e71° I&' ' 91°11 Z78'Sf Q8.W 885.40' 106'~ 8980 62' 112.6%' 

#I N I f  H N N 

h 6wb4 h 53.56 A 55'68 1 5626 A 58-80 1 5 9 . 0  1 60.90 A55.30 d 5 . 9 ~  d50.88 

,. 
157.80 155.71 h 55.60 h 55-96 h 57-48 h 59-08 h 59.70 h 51-80 d 5 4 9 ;  d 5 0 . ~  
‘.i 58.47 A 56.68 h 59.88 d 55.69 

d 54'78 

58.97 5 ~ ~ 6 5  55.64 56.11 56.94 5g.W 60.30 53.55 54.55 50.66 



OBSERVED AHQLES. 

b 1 

At XXIII-(Continued.) 
Mwch 1850, observed 6y Captai1c J. S. Du V m t  with k t . -Colac l  Waugh's PCincl, 

Z'kodolite No. 2. 

P 
t 

5 

a 

& 
4 
H 

& 
8 
4 

& 

4 

5 

# 
4 

C i e  readings, telescope being eet on XXVII 

gs4.5' 8.4' 4' 27l016# Q1°16 878'28' 88'28' 286'W 105'40' B2'62' 112'62' 

,, # C I Y I# ,, I I, It 

d 60.16 d 57.86 d63.88 d 57.80 d 59-90 d 52-91 d 58-98 d 55.82 d 58.92 d64.19 
d 60.06 d 57-16 d62-14 d58-70 d57-18 d 56.85 d61 '1z  d 59-60 d 59.22 d60.79 
d59.36 d 57'58 d 55'77 d 58-60 d62.73 

d 55'35 

59.86 51-56 63-01 58.25 51.p 55.18 60.05 58-01 59-07 62-57 

h 29.10 h 31-18 R 28-54 h 28.40 1 28.98 h 30.16 h 25.60 h 30.18 h 29'0% h 29.92 
h 28-10 h 32-14 h 2 9 4  h 28-68 h 3r.or 131.8. h 26.60 h 2730 h 18.66 h 18-38 
d a 7-85 d 27.13 

28.35 91-66 27.74 28-54 9 - 0 4  3099 26-14 28.74 28.84 ~ 9 . 1 5  

h 27-50 h 26'62 h 26-58 h 29-34 h 26'44 h 28.82 h 24-18 h 25'30 h 24.86 h 24'12 
h a1.14 118.16 h 16-50 h 30.20 125.68 h 18-58 117.18 h 17-76 h 15.80 h 14-78 

d 24-42 da5-06 
d 29-40 d22.28 

27-31 17-39 16.73 29-77 16-06 28-70 15-68 a6.53 25-33 a4.06 

R 35-06 h 38-34 h 32'80 1b 36.6% h 41'08 h 36-94 h 41-04 h41.71 h 41-38 h 43-14 
h33.86 h 38-50 h 36.04 h 35.04 h 4wra h 36.82 h 38.00 h j s d r  h41.46 h38.30 

d 32.30 d 41.33 
d 3 7-28 3'55 

X= Mean of &on 
r, =i Relative ~ e i $ t  
C = Concluded Angle 

Jf- 59"'" 

lo I .61 , - - o -62 
w 
C - 3a0 a'59"'10 

di I 28' -9% 

, _ 
I - I 0 -28 
w 
C-58'52'28"ga 

26"-76 

w - 3 -06 
I - I 
w 0 '33 

C - ~ 8 ~ 5 ' 2 6 " ' f 3  

Jf- 38".23 

w - I '31 

1 - , .76 
w 

34'46 38-42 34'61 35-83 40-65 36.88 39-52 40'17 41-41 40.33 

At XXIV 

0 - 37'48'3P22 

March 1850, observed by Captain J: S. Du Vernet with .Lieut.-Colonel Waugh'8 24inch 
Theodolite No. 2. 

M- Mean of Chon 
w - m i r e  we& 
C = Cancluded Angle 

- 
M - I ~ " . s I  

: - 3 '3' 
- - o -30 
w 
C - 87°54'13".s~ 

& 
4 

E 
I4 

Cirole readingg telescope b e i i  eet on XXIII 

63O17' M417' 7 0 ° W  BWOW 77"41n 857041n M'W !&OM' 0920 W 27PW 

I# It It #I a t  " 

h 1$'?;2 h 13-62 1 h 11-40 h10;8 h 13.98 h ror76 h rqo8 h r5:2 h 13ga 
h 15.34 h 13.56 h 11.08 h 12.42 A 10.68 h 14-46 h 14-51 h 13.48 h rqoa I 15.30 

15.43 13'59 10.78 11-91 10.53 14.22 12-65 13-70 14-57 14.61 



SC. NORTH-WEST HIMALAYA SERIES. 

-. 
At XXIV-(Continued.) 

March 1850, observed by Captain J. 8. Du V m t  math Lid.-Colrmel watgil's 24-inch 
Zbodolite 370. 2. 

i 
3 
-% 
2 

C( 

+d 
-?3 

3 
X 
X 

# 
4 
M w 

# 

# 
9 

iii 

Circle readinge, telescope being set on XXIII 

68'17' 248' 17' 700W W W  77' 41' 257'41' W58' 264'58' 92'5' 272.6' 

" I ,I " I' I I  It ' I  I ,  I' 

h 19-48 h 21.12 h 21.56 h20.86 h 21-54 h 22-46 h 2 z . p  h 21.68 h 20.40 Z 20.16 
h 17.96 h 22-20 d 18-73 h 21.30 ha2.38 h22.80 h 18-34 ha3.06 h 20.32 d 19'95 

d 21.49 

18.72 21-66 20.15 21.08 21.96 22.63 20.85 21-37 20.36 20.06 

h 47.38 h 47-80 h 47-74 h 4970 h 48.14 h 49.22 h 48.88 h 45.42 h 51.74 1 48.54 
h 47-40 147.16 d51.18 148.50 h 48.32 h46.94 h 46.96 h45.72 h50.02 d 49-28 

d 48-39 d 49-86 d 48.88 
-- 

M =  Mean of &roup 
w = Relative Wright 
C = Concluded Angle 

M = 2oW.98 

w 5 -34 
I - - o '19  
w 
0 -153~35'20~'98 

4 8 3 8  

w - 4 '36 
I - = o '23 

At XXV 
April 1850, obaerved by Captain J. 8. Du V m e t  with Lieut.-Colonel Waugh's 2 4 i n d  

Theodolite No. 2. 

47.39 47'78 49.59 9 '1°  48'23 48.08 48'24 45.57 p'88 4 8 9 ~  1 - 19'46'48"'38 

M==Mesnofc.)ron 
r, = Relative weigTt 
C = Concluded Angle 

24"*94 - ' I 0  

- = o -48 
w 
0- 9eao~24*~.94 

Mr PZ '" IO  

to - 5 ' 4 4  
I - - o -18 
w 
0 

Circle wadinge, telmope being set on XXII 

25P4i8 76.G' H Z a 5 6 '  8Z0E6' 6'0'8' 90'8' 6'7' 20' 97'W 284.81' 104'82' 

r# n 81 " 

1 25.6s A24.74 h.4-16 h 23.46 ii 23-80 126.46 h2:36 h2j.18 Z 2;-86 1 29-12 
1 20.48 d 21-58 h 2q.68 h 21-54 h 25.58 A 23-08 h 24-48 h 27.98 1 26.06 1 27.54 

u 

23.04 23-16 2 22-50 2q69 2 4 7 7  q - 4 2  26-58 27.46 28.38 

h 40.18 h 39-46 h 40.04 h 38.08 h 36-90 h 39'34 h 37-74 h 39-78 h 36.00 h 37.28 
h 39.00 h 41.80 h 39-14 h 39-30 h 36.64 h 40.88 h 38-80 h 40.70 h 3768 1 37.52 

d 41-54 d 42-42 Cl 3933 

39-59 40'93 40.57 38.69 36.77 40.11 38.59 40.24 36.84 37.40 

u u 

1 
4 

Af ' 38"'97 

, _ .66 
I - - 0 '27 
w 
(7 , 35'2C38"-gg 

1 20.42 h 21-12 h 23.26 A 24'02 h 24-00 h 21.24 h 21-84 h 22-54 1 20'26 1 19'80 
1 22-84 d 21-55 d21-34 h 24x6 h21.68 h23.10 h 22.00 h 21.42 1 21*12 J 22-70 
d 25'00 d 20'95 d 19'40 

22-75 21.34 21-85 24'09 22'84 23-17 21'92 21'12 20'69 21'25 



OBSERVED ANGLES. 39-c. 

A t XXV-(Continued.) 

April 1850, observed by Captain J.  8. Du V m t  with fie&.-Colonel Waugh's 24-inch 
Theodolite No. 2. 

P 
E 
3 

4 

p( 

u ' 
w 

4 

Circle reading$ telescope Wig eet on XXII 

% S O W  7SoW 262066, 8Z0 W 27008' 90°8' 277OUY QPW 2W031' 1M0S2' 

N I ,  I8  I# I t  I# I# 

Z-4ip8 h47-82 h 49*30 h 48.74 h J 3 6  147.48 1 4 s w  6 51.20 Z 47.04 2 46.68 
1 48.70 Z 51.oa h 51-08 h 47.70 h 47-16 h46.10 h45.66 148.92 1 48.94 Z 45'70 
1 47-70 Z 48.66 d 48.84 d 47.48 
d50-83 

48-30 49'17 49.74 48-21 46.41 46.79 45.33 49-10 41-99 45'19 

Z 39-20 h 36.58 h 35.82 h 36.78 h 36.18 h 39.04 h 41.48 h 36'02 1 37-78 1 36'94 
1 37-18 h 36.82 h 37.50 h 40.20 h 3 7.56 138.7. 6 4 ~ 7 4  h 3 5.20 1 37-36 1 37.68 

h 39'82 

38.24 36.70 36.66 38-93 36.87 38.88 qr.rr 35-61 37-57 37-31 

d f -  Mean of Qmup 
w = Relative Weight 
C = Concluded Angle 

- 47.'73 _ ,54 
I - P o '27 
w 
C - 61~42'47*.78 

ME 37"'79 _ .62 

f = o '28 
w 
C - 2 3 ° 0 ' 3 7 " ~ 8 0  

February 1851, observed by Mi.. G. Logan with Doughton and Simm' 24-inch Tireodolite. 

# 
+I 

4 

6 

Circle rdnge,  telescope beiig eet oc XXVII 

0'3' 180°3' 33Z07' 16Z07' 20°4' W 4 '  352'8' 172"8' 4005' 220'5' 12010' 1920 10' 

I, It 1) C C I, t I I  I#  ,# I# 

h55.67 h55.1.3 Z 51.64 1 33-97 156.90 h 56.73 h51.20 h53.87 1 52-84 Z 48.66 Z 54-96 1 5 ~ 3 7  
h56-53 h53-43 152.80 154'23 154'60 h55-97 h52.20 h53.06 153-46 152.03 2 53'97 Z 53-17 

h 5 4'60 52'94 

56.10 54.28 52-22 54-10 55.37 56115 51.70 53-47 53-15 51.21 54-47 52'77 

h ~ - 0 3  143.77 Z 47-06 1 44'60 h43.57 h4a-00 h43-7; h43-27 Z 44-13 147-04 Z 42-14 1 42'87 
hq2-I 7 h43.67 1 43-60 Z 43.24 h43.57 h41.50 h43.64 h:43.70 Z 4 - 4 0  1 43.4; E 42-30 142.50 

144.80 E 42.26 

43.10 43'72 45'33 43'92 43-98 41-75 43-71 43'49 44-27 44-26 42-22 42-69 

J f m  53"'77 

w - 3 -86 

- I - o '26 
w 
0 20° 1'53~'77 

iU = 43'"54 

w - 9 '32 
1 - I 0 'I1 
w - 17°53'43'"55 



%c. NORTH-WEST HIMALAYA SERIES. 

5 

A t  XXIV--(Continued.) 
March 1850, observed by Captain J .  8. Du V m t  m'th Lied.-Colonel Waugh's 24inch 

Zbodolite AVO. 2. 

5 
B 

9i 
-% 
2 

Y 

+d 
-?3 

3 
X * 

PC 
u 
u P-l 

# 

# 
4 

iii 

Circle readings, telescope being aet on XXIII 

68'17' aL9'17) 70°W 260'29' 77' 41' 267'41' fM06Sf 2W 6s' 92'5' 872.6' 

If * f I  #I b tf 8f If If If 

h 19.48 h 21.12 h 21.56 h 20.86 h 31-54 A 2zs.+6 h z a p  h 21-68 h 20.40 Z 20.16 
h 17.96 h 22-20 d 18-73 h 21.30 h 22-38 h 32.80 h 18-34 h 23-06 20.32 d 19.95 

d 21-49 

18-72 21-66 20.15 21-08 21.96 22.63 10'8.5 22'37 20.36 20.06 

h 47-38 h 47-80 h47.74 h 4970 h 48.14 h 49-22 h 48.88 h 45'42 h 51.74 Z 4 8 ' ~ ~  
h 47'40 h47-16 d 51-18 h 48-50 h 48.32 h 46'94 h 46.96 h 45-71 h 50.02 d49.28 

d48.39 d 49'86 d 48.88 

47.39 47-78 49.59 49-10 48.23 48.08 48-24 45.57 50.88 48.91 

h 40.18 A3946 h 40.04 h 38-08 h 36-90 h 39-34 h 31-74 h 39.78 h 36.00 h 37.38 
h 39-00 h 41.80 h 39.24 h 39-30 h 36.64 h40.88 138.80 h4w7o h 37-68 Z 37-52 

d 41-34 d 42-42 ‘i 3gS33 

39.59 40.93 40.57 38-69 36.77 40.11 38.59 40.34 36-84 37-40 

M= Mean of Urou 
lo - Relative wt-igfft 
C - Concluded Angle 

M = 2oV.98 

, 5 -34 
I - - o -19 
w 
0 =153'35'20'~'98 

M== 48-38 

w - 4 -36 
I - P o -23 
w 
C = 1 9 " ~ 6 ~ 4 8 ~ . 3 8  

Jf 38"'97 

, .66 
I - - 0 '27 
w 
0 - 35'2638~g9 

At XXV 
April 1850, observed by Captain J. 8. Du Vernet with Lit&.-Colonel Waugh's 24-inch 

Theodolite No. 2. 

Me ?dm ofC.)roo- 
to = ~ e b t i v e  ~ e i g % t  
C = Concluded Angle 

df- 24'"94 

, , .,, 
I - = o '48 
w 
0 -  9°10~34~8.94 

di- 2 2 ' C ~ ~  

fa 0 5 '44 
I - - o .18 
w 
, 33',3f2,'1.3 

Circle readings, telescope being aet on XXII 

255.44' 75'44r 262' 66' 882'66' W0°8' Q0°8' 877'20' 284081' 1W82' 

L- 

f l  
w 

Y H a 
4 

ff ff f I# I# #f It N I8 ff 

2 25-6c h 24-74 h 24-16 h 23-46 A 23-80 h 16-46 h 24'36 h 25.18 Z 28.86 2 2g.m 
Z 20.48 d 21-58 h 24-6s h 21.54 h 25-58 h 23.08 h 34'48 h 27.98 Z 26.06 2 27.54 

23.04 23-16 2 q . p  22-50 24-69 34.77 14-42 16-58 17-46 28.38 

Z 20.42 h 21-12 h 33.26 h 24-02 h 24.00 h 21.24 h 11.84 h 22-54 1 20.26 19.80 
2 22-84 d 21.55 d 21.34 h 24.16 h21-68 h 25.10 h m.00 h 11.42 2 21-12 Z 22-70 

d 95-00 d 2 0.95 d 19'40 
. 

22-75 31-34 21-85 24'09 22.84 23'17 21-92 21-12 20'69 21'25 



OBSERVED ANGLES. 39-c. 

I 

At XXV--(Continued.) 

April 1850, observed by Captain J.  8. Du 'Ve4.net with Lieut.-Colonel Waugh's 24inch 
Theodolite No. 2. 

B e 
3 
o 

4 

% 
t: 

Circle readings, telescope being set on XXII 

2bS0.LL' IkrLL' 262066' 82O66' 270°1 9008' 277'20' 97'W Z84"31f lWo31 

I #I I I  n #I f f  0 t f  I ,  I# 

1-45*98 A 47'8a A49.30 h 48.74 h 45-36 147.48 h 45'00 h 51.20 Z 47-04 1 46.68 
148.70 l51.oa h51.08 L47.70 147.46 A46.10 145.66 h 4 8 p  1 4 8 . ~  24570 
1 47.70 2 48.66 d 48.84 d 47'48 
d 50'83 

iK= Mean of Qmup 
w = Relative Weight 
C = Concluded Angle 

- 4'lb"13 - 
- I OI o '27 
w 
C - 61"4a147".78 

M 37'"79 _ .62 
I - o -28 
w 
C - 2 3 ° 0 ' 3 7 " ~ 8 0  

-4 

-8 

1 39-20 h 36.58 A 35.82 1636.78 h 36-18 h 39-04 h 41-48 h 36.02 1 37-78 1 36'94 
1 31-28 h 36.82 A 37-50 A4o.20 h 37.56 h 38-71 A 40.74 35.20 1 37-36 1 37.68 

A 39'82 

38-24 36.70 36-66 38.93 36.87 38.88 41*1r 35-61 37-57 37-31 

F e b w r y  1851, obaerved by Mr. G. Logan with Boughton and Simma' 24-inch Zkodolite. 

u 

9 
# 
u 

k 
4 

E 

Circle readings, telescope beiug set oc XXVII 

0°8' 180°3' 332'7' 162'7' Zoo# ZOOOY 862'8' 172O8' 400 6' 2 W S f  12O10' 192010' 

I f  # I  I# f I  C I f  I t I  I#  1' 81 

h s .67  h 5 5 . 1 ~  Z 51-64 153.97 h56.90 156.73 Ag1.20 053.87 252.84 1 48.66 2 54-96 152.37 

" 

A56-53 h53-43 152.80 154'23 h54-60 h55.97 A52.20 h53-06 1 53-46 152.03 153'97 153'17 
h54-60 2 52'94 

56-10 54.28 52.12 3 .10  55.37 56115 51.70 53.47 53-15 51-21 54.47 52-71 

144-03 h43-7; 147.06 Z 44-60 143.57 hqz-oo 143.77 h43-2; Zqq'13 Z47'04 Zp.14 142.87 
h42-I 7 A43.67 1 43-60 Z 43.24 h43-57 h41.50 A43-64 hk3-70 2 44'40 2 43'47 142.30 142.50 

h4.4-80 142'26 

43-10 43'72 45'33 43-92 43-98 41-75 43.71 43.49 44'27 44-26 42.22 42'69 

53#'.77 

w - 3 -86 

- I - o -06 
w 
0 aoO 1'53'-77 

M = 43'"54 

w = 9 '3% 
1 - P 0 . I 1  
w - 17~53'43"'55 

I 



-c. NORTH-WEST HIMALAYA SERIES. 

At XXVI 
Ap'Z 1850, observed by Captain J .  rS. Du Vernet moth .Lid.-Colonel Waugh's 24-inch 

2%eodolite No. 2. 

M- Meanof Cfrou 
w - W i r e  
C = Oonoluded a l e  

I - - o '27. 
w 
C - 40°30'l~".5g 

W -  1 '25 
I - - o '80 
w 
c,113033~36u.87 

I - m 0 '53 
w 
0 - 73' 3'1S.28 

M= 15"-62 

w m I -80 
I - - o -56 
w 
0 - 860 14t 151'*62 

P 
P 

5 

4 

p: 
41 
H 

9 
;.c 
W -  

W 
-8 

Z 
Pi 

u 
~1 
9 
4 
3 

Cimle readings, teleeoope being set on XXVII 

OOff  180.1' To 1%' 18TW 14O24' 1184.84' %lo%' Wl0W 88.48' 808'48' 

I, 0, N I# N I, I I# I, 

Z 10.16 Z 11.04 Z 10.06 A 1ap8 Z 12-44 1 11'1a h 14-58 h 13-26 Z 14-76 Z 10.46 
I 10.56 Z 13.74 1 10.06 h 10.60 i 10.98 Z 7-28 h 11-86 h 10.56 Z r 1'64 Z 8.98 

Z 15'26 h11.10 Z 11.84 h 11'92 1 11.88 
Z 14-66 
d 9'43 
d 8-81 

10.36 13.35 10.06 11-56 II.;I ro.$ 13.22 12'25 12-76 9-72 

d 2 5 - ~ 8  d22.01 Z 37-44 A26.24 d27.69 27'72 d11.58 day55 dage7i dn8-38 
d ~ j - 8 ~  d 22.21 d 2636 h 26.90 d 27-09 1 28.34 d a1.6a d Z Z ~ I  d a1-97 d 2692 

d 25.98 d 22.58 d 26.17 
d 25'36 

25-56 aa.11 17'00 16.57 17'39 26.85 11.93 14.88 11.85 17'65 

h 1420 h 16-12 h 1498 h 1612 h 11-74 Z 15'94 d rjr.51 dr8-30 h 17-24 h 12'+ 

h13.94 h17.66 d15-94 h15'1a h12-66 h18.6a d21.41 d 17.60 d 15*4g Ax1.98 
A 16.46 14-14 

14'07 16.89 15'46 15-62 . 12.20 17-01 19.46 16-88 16'37 1a.10 

At XXVII 
Januuy 1851, observed by Xr. G. Logan with Troughton a d  Simms' 24-inch M l i t e .  

" 
w = Rdat~ve We 
C = Choluded An& 

M- 17".65 

to , .5a 
I - - o -08 
w 
0 1 81" 43' 17"~39 

H 
!l 
# 
4 - w 

Cirole readiqp, telewpe being set on XXVIII 

o O i ~  i ~ o ~ i '  i o * ~  iwzl 20041 ZOOOIY 80~5' aioO 6' 40°g w0s8 w a  

It I? / I  II N I# IJ #I ## W It  I, 

Z 16-94 Z 19-63 118.73 hr7.10 615.97 619") 1x9'03 116.20 1 1757 Z 17.96 120.23 116.80 
1 18-97 1 16-43 Z 20.50 h17.36 hr6.40 h15.80 Z 16'93 2 16'70 Z 17.73 E 17'80 Z 17'10 Z 18.00 
2 18';o 1 17'30 h18.44 117-96 Z 18-50 Z 16.60 

18'20 17-79 19-21 1;-a3 16.19 17'63 18.15 16'45 17.65 17-88 18.01 .17-40 



OBSERVED ANaLEf4. 41-0. 

r 
d t XXVII--(Continued.) 

Januay 1851, observed by Mr. G. hgan with Doughton and 8imm' 244nch Z%eodolo'tc. 

M= Mesa of Group 
w = Relative Weight 
C - Concluded Angle 

M= 23"'05 

6 -00 

I - - 0 '17 
w 
0 = 59" 34' 23a'04 

I5 
4 

e 
# 

Circle readinge, teleeoope being set on XXVIII 

0'1' 180.1' 10.8' 180.1 W 4 '  W I  80°6' Zl10°6' WW W 7 #  W6' H0°6' 

8 # a a 10 I# I I? N # #c a 

1 23-93 1 24.94 2 22.44 Z 24'93 123.47 1 25.17 h 21-70 ha3.33 haq'oo ha3.57- h21-47 ha3.17 
2 24'43 1 25'33 Z 20.60 1 24.20 1 21' 76 Z 23.60 hao.73 hz  1-97 h 20.07 h 23.30 Aao-57 h 23-70 

121.70' 2 aa'40 laq-13 baa-13 ha3-14 baa-10 

y .18  15.14 21-58 14-57 21-54 14-30 11-52 ar.81 a1.06 23 .4  a x m  23.44 

Ap.2 1850, observed ly Captain J.  8. Du V m t  with Lid.-Cobnael Waugh's 24+'~h 
Z-bmdolite No. 2. 

ti 
43 

h 
u 

1 
43 

C i l e  readings, teleocope being set en XXV 

816"86' lW 86' 8ZS0 47' 14S047' 8800 68' 1WW 888' 10' lSO1l' 84baFS' 16b0 88' 

I' n I# I )  w I )  u H t' ' 
h 47 '04 h 45-46 146.06 h 42-82 h 41.62 I 43'36 L 44-44 h 46.16 L 45.30 h 45-32 
h 46.44 h46.62 h 43-70 h 43'02 h 43-40 h 43-61 h 42-56 h eq.70 145'38 h 50.36 

149.68 h 47-08 

- 46-74 46.05 44.88 42.91 42-51 43-49 43.5' 45.43 44.45 47-55 

h 53.68 h 56.98 h 58-50 h 58.56 h 56.82 h 57-30 h 56-62 8 54.88 h 50.34 h 58.90 
A54.64 h 57.76 h 5450 154.72 1 5 3 . ~ 2  15&42 h 59-46 h 57.44 h 53-48 h 5 4 . 0 ~  

h 56-54 h 59.02 h 56-36 A57.30 A57.00 

M I  45"- 7 5 
w - a '94 
I -- 0.34 
w 
C - 430 25' 44'"7; 

Af- 5 6 2 6  

w =  3 ' I S  
1 - = o '32 

At XXVIII 
March 1851, observed by Mr. G. Logan with Zhwyhton and Shm' 24inch M l i t c .  

5 ~ 1 6  57.37 56-51 57.43 55-37 56.86 58.15 56.16 53 . ;~  56.63 1 t b ~  = 1 4 ~ 4 6 ' 5 6 ~ ' q  

N- Manof onm 
av - %Uiva 
c-(amohddangle 

M- 14"og 

w g '61 
I - I 0 ' I 0  
w 
0 = 84" 1 6 1 4 ~ ' 0 8  

1 
1 
R 
4 

C i l e  resdinga, teleeoope b e i i  wt on XXX 

Ol# Wl'28b047'105047' !40°8' M0.1806aW~oW W 6 I  ~ Y 8 % e 6 1 ~ l % 0 6 1 '  

a - 8  I' 8' " u H H a I# I' " 
h15.77 h1a.83 h15'60 h13.47 hra.36 2 1a.10 A1463 813.34 h14-53 h14.66 Z 14-10 2 16r7  
bra-37 1 12-13 113.67 h1z.60 1 13-77 2 14-40 h15-47 hr j soo  h13.90 h15.97 2 13.63 115.16 
h13.67 I 14-04 

13.94 ~ a - 4 8  14-64 13.04 13-39 13.25 1So5 14'17 1q21 15'3% 13.87 15-71 



~O--C. NORTH-WEIIT HIMALAYA SERIES. 

At XXVI 
Ap'Z 1850, observed by Captain J .  Du Vernet with .Lid.-Colonel WaugXs 24-in& 

Zkodola'te No. 2. 

M-Mesnofbrou 
r. = Relative Viei$t 
c = hduded  Angle 

I - - o '27 
w 
C = 40~30' 1 I "'59 

W - I 'a5 
I - - o '80 
w 
~ , ~ ~ 3 ~ ~ ~ * ~ 6 ~ . 8 ~  

I - m 0 '53 
w 
0-73 '3 ' a f i8  

M= 15".61 

w - r .80 
I - - o '56 
w 
(7 - 86O x4' 1 5 ~ ~ 6 ~  

B 
L 
B 
Q 

4 

p: 
.23 
C( 

g 
W 
W 

W 
u 
Z 
Pi 

u - 
R 
W 
4 * 

C h l e  readings, telempe being set on XXVII 

OOW 180.1' 7'11 187.1V 14'24' 1gga%4' 81'36' 901.86' 88'48' 808.48' 

f l  #, #t H If H I t  # If #f 

1 10.16 Z 11.04 E 10.06 A 12.98 Z 12-44 1 ra'xa h 14.58 h 13-26 Z 14-76 Z 10.46 
I 10.56 Z 13-74 E 10.06 h 10.60 2 10.98 z 7-08 h I 1-86 h 10.56 11-64 Z 8.98 

E 15.26 h r1.10 Z 11.84 lrra.92 d 11-88 
1 14-66 
d 9'43 
d 8.81 

-- 

10.36 13.35 10.06 11-56 I ;  10.69 13.22 12.25 13-76 9';s 

d 2 ~ ~ 8  d 32.01 Z 27'44 h 26-24 d a ~ $  Z 27'72 dz1'58 d25.55 d a3'7a d 28-36 
d y.84 d 2a.al d 16-56 h 26-90 d a7.09 Z 28-34 d 21.62 d 22.91 d 21-97 d 26.91 

da5-98 d12.58 da6.17 
d 35-36 

25'56 22.11 97-00 36-57 27-39 26.85 2193 24.88 21-85 27.65 

A 14'20 h 16.12 h 14-98 h 16-12 h I 1'74 z 15.94 d 17.51 d 18.30 h I 7-24 h 1%-42 
h13.g.+ h17.66 d15-94 h15-xa 01a.66 118.62 dax-41 d17.60 d15..+g h11.98 

h 16.46 d 14-74 

14.07 16.89 15-46 15-62 ra'zo 17'01 19-46 16.88 16.37 xa'ao 

At LYVII 
Januay 1851, observed by Mr. G. h g a n  with !i?~oug~on a d  Ximm' 24imh 2ReodbEite. 

:: L-2s 
C = i l d a d e d ~  

M- 1)"-65 

, 
I - - o '08 
w 
00'81043'17"'69 

Cirele resdinga, telescope being set on XXVIII 

"O 

5' 
!I 
fl 
u 
n 

6 

OOY iwin i o * ~  1 9 0 ~ 2 ~  80.4' ZOOOIV aoOv B ~ O O V  wtr w 7 #  wOse mow 

f I  #f #I H I# tf ft ff f #  W I# #I  

1 16-94 Z 19-63 Z 18-73 hr7.10 h15.97 h19.14 Z 19.03 2 16-10 11757 2 17-96 Z 20.23 Z 16.80 
Z 18.97 E 16.43 E 20.50 l17.36 h16.40 h15.80 I 16-93 116.70 Z 17.73 E 17.80 Z 17-20 Z 18'00 
Z18.70 Z 17-30 h18.44 A17.96 E 18.50 Z 16'60 

18-20 17.;9 19.2~ x ; . q  16.19 17.63 18.15 16.45 17.65 17-88 18.01 .17-.+o 



r 
d t XXVII--(Continued.) 

Januay 1851, obaerved by Mr. G. h g a n  with fiougIrton and 8imrns' 24-inch Theodola'te. 

ME Yean of Onmp 
w = Belative Weight 
C - Conoluded h g l e  

M I  23"'05 

w , 6 -00 

I - , 0 -17 
ld 
a - 59" 34' %3"'04 

& 
4 

a 
# 

Cimle rerrdinge, telewpe being sst on XXVIII 

0°1' 180°11 1PY  19VI W4' W #  W6' 210°P W6' W 7 ?  W W  S0°6' 

?I I1 ?I 

1 ~ 3 : ~ 3  1 a4'94 1 1%; 1 24193 1 ~ 3 ~ 4 ~  1 25.1 7 i a ~ " ~ o  123.33 k g 0 0  ha~ .47  h?;.17 
2a4-43 2 25'33 120'60 2 q - o o  121';6 123.60 hao.73 ha1-97 hao.07 hz3.30 820'57 ha3.70 

1 a1.70' 1 a2'qo 114.13 h1a.13 h23'14 h2z.10 

y.18 2534 11-58 a4-57 aa.54 aq30 a1.52 aa.81 aa.06 a3.+ also% a3.M 

AF'Z 1850, obamed by Captain J.  #. 0 u  V d  with fieUt.-Cohl waugh'a 24+'1~:h 
Zkwdolite No. 2. 

F 
43 

Ei 
u " 

ij 
43 

Cile resdinga, telesoope being eet en XXV 

816"86' lllsa86' 828.47' 14@4?' 830°68' 1 W W  888'10' 1S011' 846'23' 16Sa88' 

II ## H u a a H I? #I ?' 

h 47-04 h 45-48 h 46.06 h 42.8% I 41-61 h 43'36 & 44'44 h 46.16 & 45-30 h 4 5 . 2 ~  
h 46-44 8 46-69 1 43-70 h 43-02 143.40 h 43-61 141-58 h 44.70 h 4538 h 50.36 

142.68 h 47-08 

46'74 46.05 44'88 41.92 42'5t 43.49 43-51 45'43 44'45 47'55 

h 53.68 h 56.98 h 58-50 h 58.56 h 56.82 157.30 h 36-82 h 54'88 h 50.34 A58.90 
h 54.64 hs7.76 h 54-50 A54-72 h 53-52 h 56%2 h59.C h57.4-4 h.53.48 h54-00 

h 56-54 h 59.02 h 56-36 A 57'30 h 57'00 

54-16 57'37 56.51 51-43 55.57 56.86 58-15 56.16 53.71 56.63 

M- 4 f t -  7 5 

w - a -94 
I 
-1  0 ' 3 4  
w 
C - 43O a5'44'"7; 

J f -  5 6 2 6  

W - 3 '15 
I 
-.I o '32 
w 
0-14~46'56" .%4 

At XXVIII 
March 1851, obaerved by Mr. G. Logan with YbugAton a d  Simms' 24inch TAdodolite. 

Y- M a n  of . - &LUnW% 
C = Comludedhgk 

J f -  rqn.og 

w 9 '6% 
I - I 0 ' I 0  
w 
0 -84"1~14 . '08  

J 
j 

1 
4 

Cile readings, telescope being set on XXX 

0.1' 180 . i~wiaw im0471 maw w ~ a o s ~ w ~ ~ w  MPY W Y  ~ ~ o s i * i ~ a s i ~  

r * #  11 #t H a N H a I? I I  

h15.77 h11-83 h15-60 h13-47 bra-36 Z I Z - I O  hr4-63 h13.34 h14-53 h14-66 Z 14-10 1 16.97 
h ~ a - 3 7  Zra.13 h13.67 h12-60 113.77 214'40 h15.47 A I ~ * O O  h13.90 h15.97 113.63 115.16 
1513.67 1 14-04 

13'94 11-48 14-64 13-04 13-39 13-25 1 ~ 0 5  14.17 14*aa 15'31 13.87 15-71 



42-C. NORTH-WEST HIMALAYA SERIES. 

March 1851, observed by Nr .  G. Logan with lkoughtm and Simm' 24-inch Tireodolite. I 

P e h m y  1851, obserued by dlr. #. hgan with I k o u g h  a d  Sinam' 24imh llreocEo1L. I 

Cirole readings, teleecope being aet on .XX 

0.1' 1800 1 S 0 4 7 '  105°478 BOOS8 !MOOS' 805O 49' 12S04Q' 4@ 5' W S 8  825O 51) 1%0618 

M- MeanofGnm 
w = ~e l . t i ve  =eig%"r 
c = ConoludedAngh 

x- IKernof 
w = R e f i e  Y Welg t 
C Concluded Augb 

P 
E 
3 

$ 

Circle readinge, telmpe b e i i  set on XXV 

CI iwr mow iwn wr vxrr ma8 maw ww ma. m w  iwsa8 



OBSERVED ANQLE8. 

At XXIX--(Continued) 

F h r y  1851, observed by Hi 67. &gm with !lbougIrton and Shm' 24incir Thodolite. 

M = M r m o f Q n m  
lo - Bebtive We& 
C - Oonoluded Angle 

Y- ~ ~ " ' 6 8  

, .20 
I 
-I 

w 0 '09 
0 = 25' 20'12".66 

Af= 57".64 

w - 7 '5% 
I - = o '13 
w 
0 - 34' s ' ~ 7 ~ 6 5  

! 
f 
a 

1 
I 
I+ CI 

6. 
1 
I 

[ 

Cirole readbga, teleaoope being set on XXV 
- 

0.2" Iso.2'serP83~lOrSa' W8'aoCrY ao)r'3481S70W We8 W6°8WW14?0W 

Y 08 '0 I, N 

1 I ~ L  1 1i3) 1 11;6 112.77 11420 813.27 2 10.87 1 1;'16 1 11k 111.01 h1i47 613'36 
Zx2.10 13.34 1 11-33 113'07 h13'06 1 8-97 Z14oo 113'a7 Z13'ao 2 12'00 A14.84 A I I - ~ O  

1 12.50 1 12'97 

12-65 11.34 12-06 11-92 13.63 11-74 la.++ 13-72 "'40 11-52 14-16 12.63 

1 56.03 1 56-90 1 59'27 1 59-16 2 55-13 h58.70 1 57-7 7 1 56'34 1 57-46 Z 59-63 h55m93 A5614 
157.53 Z 57-80 Z 56-60 158.70 b58.27 1 59-40 157-44 156.57 Z 59-30 Z 59-87 856.73 856'76 

z 59.P 1 57'20 

56-78 57-35 58.4  5893 56-70 58.43 57.61 5646 58.38 39-75 5633 56-15 

At XXX 

March 1851, observed by blr. G. h g a n  with fioughton and Ximm' 24-hch Tireodolite. 

M-Merrnof 9 w - Bektive Weyl t 
C = ~ u d O d ~  

M- 45*'60 

w = 6 -06 
I -- o '17 
w 
C = 54' 54'45N.60 

dl- 14"'61 

w - 10 '3s 
I - - 0 'I0 
w 
0 - 3638' t4'459 

d 
4 

E 
'P, 

I 

Cirole readinge, telescope being aet on XXXV 

0.1' 180° 1' 816'8' 186'8' 20'4' 200.4' 836'8' 166'8' 40°7' 8200 1' 866' 11' 176' 11' 

88 W 0' N 0D '8 88 C 08 I# C 08 

14.4'96 h46.37 145.67 A4653 145.74 A4483 A47-50 A4633 hqq.40 h4ama3 A45'24 A4646 
h47-s4 1.~6'44 h45'30 h47-50 h45.34 842.36 847.20 A++'++ h44'30 144'27 h++'a6 847.26 
h46.87 h47.03 h43-86 

46-46 46-41 45'49 47'02 45'54 43'60 47'35 45'93 44'35 43'45 44'75 46-86 

1x7'34 Ax.+-60 R14.80 h14.50 Z 16'40 1 14'20 Z 1407 2 15.33 14.67 1x4'07 A1630 h16'ao 
h14-06 A1a.76 8x5'00 h13.57 2 16.27 113.26 Z 15-53 114'17 814.00 Axrro 814-40 AI.c-67 

h12.37 h15-10 

14-78 13'68 14'90 13-48 16-34 13'73 14'80 14-75 14-34 13-76 15.35 I$'++ 



44-0. NORTH-WEST HIMALAYA SERIES. 

A t  XXX--(Continued.) 
March 1851, observed by Mr. 6. Logan with 59ougAton and 8imm' 24-inch Tireodolite. 

M= Mean of GTOU 
w - ~ i r s  w ~ E  
C = (hncluded&le 

iff- 9"'04 

ta , 6 .09 
I - - o '16 
w 
C - 70'45' 9*'03 

iff- 55"-z.+ 

w - 6 .I% 
I - , o '16 

1 
u c.( 

C( a 
W 

4 
c.( u 

Circle rerrdingq telegoope being set on XXXV 

00 18 IM. 18  also 80 1 ~ 0 8 ~  W Y  WY sasOsO issOs ur 71 zm' assOir 1750 11' 

# # N #I I D  Y I )  #I # If  08 I D  

h 7-33 hrx-43 hg-13 hg-83 17'37 1 1o.00 18.80 1y.87 16'47 1 8-06 1 8'33 110.37 
h $60 h10.97 2 9'23 A 8-70 18.87 2 10.94 1 7-10 18.50 1 7-90 1x1'93 18-37 1 10.67 
h 9-60 1 7-20 2 8-67 

,.,I I I - ~ O  9-18 9-27 8.1, 10.47 ,a9, ,.I, 719 ,.,, 8.35 I..,, 

h56-a h55.50 153.30 h56.30 1 ~ 4 b o  Z 54.53 154-63 156.70 Z 52-81 Z fi.07 155.97 155.53 
h5 7.64 857.20 152.83 h.55-93 1 52.10 1 53-60 1 56'23 1 56-70 1 5457 1 54'20 Z 53'66 1 55.83 
h58.17 1 54'70 1 56-06 1 55'26 

w 

X - 
P( 
# 

c.( 
u 

# 
I 

E 

h 7-34 h 7-50 h 8-07 16.50 16.83 16.87 16-90 Z 6.30 Z 8-40 1 1-93 16.73 16.64 
h 4 7 0  A 6-27 1 7.70 h 7-10 Z 7.93 Z 77.6 1 7.77 16-93 16.80 1 4 2 4  18-60 2 5.94 
h 6'96 1 5.90 1 9'40 

6-33 6.89 7-89 6.80 7.38 1 2  7'34 6.6, 7.03 7-19 7'67 6-29 

A 7-90 h 6.oj h I 1-50 h 8-64 1 9'57 1 8'57 Z 9'57 1 7'73 1 10.80 1 9'87 1 7.10 1 9'26 
h 10. jg h 7-56 h I 1.30 h 9'50 2 9-50 1 8'50 1 9.23 1 7-63 1 8-80 1 1  1-76 1 7'20 1 10.76 
h 8.47 1 9'14 2 9'37 2 8'54 

iff- 7".05 

w - 17 '40 
I - -  0.06 
?O 

C - 16'56' ;rU.oq 

MI 811'97 

w - 6 -88 
I - = 0 '15 
w 

# I 9.03 6.80 10'65 9'07 9'54 8-54 9'40 7-68 9'66 10.06 7-15 10'01 C 36°54' 8"*99 

A t  XXXI 
March 1851, observed by Mr. GT. Logan with fioughton and Ximm' 2Q-imA Ilreodolite. 

4 
4 
C1 

-8 

I3 
# 

Circle resdinga, telesoope b e i i  set on XXIX 

003' 18002' 282°66810ZOW 80.4' W4'80e.68°W68' 4006' 22@Y822°69'14P69' 

I# #I I# 80 W I '0 I I 8' 8I 0) 

ha6-36 h26.33 h25.56 1 02.76 1 24'47 1 2563 ha6.16 h22.60 2 25'97 2 24-73 Z 14-33 224'04 
825-00 A24-20 h26.07 125'47 225.33 113.44 ha7-60 ha4-30 1 26'03 1 23.00 Za3.60 Z 24'33 

Aavgo A2430 1 2913 123-83 1 23'40 h26.64 

as68 24.48 15'31 z w  14-54 24'16 16.80 23-40 26'00 23-07 23-97 2419 

""."Q-& 
w - ~ p o W  
c - ~~ 

M- 14"'74 

w .. -18 

- r - o .XI 
w 
C - 87' 7'r4".75 





NORTH-WEST HIMALAYA SERIES. 

- - 

A t  XXXII--(Continued.) 

A p i l  1851, observed by Mr. G. Logan with Troughton and Simma' 24-iwh ZReodolite. 

Af- MeanofG~cm 
a - ~ ' e i $  
C - Doduded Angle 

Y- 12"'91 

lo - 10 '6% 
I - I 
rn 0 "'9 
C - 27G40'11*'92 

M- 34"'41 

w ' 7 -4 
I - I 0 '14 
w 
a 58048'34"'42 

jjf - 4z".28 

w - 7 .76 
I - - o -13 
w 
C = ;z03a' 42".26 

Circle readinge, telescope being set on XXXIII 

3 

$ 

# 
4 

a 
'r4 
H 

s- a 
I4 
4 

9 
W 
CI 

4 

O0 2' 180' 2' 320' 23' 140' 29' %Q' 4' 2000 4' 840' 24' 160' 24' 40' 6' 8800 6' 0' 27' 180' 27' 

#I 8) I I  ## I #I It I ,  ## 88 0' 

h11.y h12'27 h11.33 h12.33 1 12.54 112.5. 1 15-53 z13'9+ 113.80 1 12.83 11~'13 l n-86 
h12'60 h11.93 h 11'57 h13.37 1 14-04 1 11'40 2 13-07 1 15.10 1x2'80 1 I%'* 8 14.14 1 14-57 

2 13-10 d14-36 1 12 .~0 

11.92 12-10 11.45 12.85 13-29 11-97 13'90 1447 13-30 12-64 14'14 11.88 

h33.87 h33-33 h33-83 h33.80 h.20'33 h35.34 136'27 132'43 133'74 135'30 135'63 135'20 
135.17 h33.57 h3673 133.50 16 .56  h34-40 E34.90 132.07 1 35.14 135.76 13476 232.47 

136.74 A3407 1 35'64 134.24 

j4-52 33.45 35.77 33.65 33.65 31-87 35-60 602.25 34.49 3533 35-10 33-97 

h42-46 h42.94 h42' 10 h44.90 h46-I 7 h42.00 1 42.86 1 43-20 1 42-13 2 42.07 39-90 z 43-24 
h42-53 h41.33 h4o-oo h42.63 h39.80 h4417 Z 40'47 E 43-97 142'23 143.04 l41.20 142.60 

h40.53 h41-64 h42.1 7 1 40.13 

A t  XXXIII 

A. 'Z  1851, observed by Mr. G. Logan with Troughton and Sinams' 2 4 i d  Zneodolite. 

42'50 42' 14 40.88 43-06 42'7 I 43-09 41-15 43'59 42:18 42-56 40.55 42'92 

M-MesnofQm 
rr = ~sbt irs  
C - chAdudedbngb 
.If- a5"'oo 

= .40 
I - - 0 'I1 
w 
0 = 71'281 a5'"oa 

f 

.p, 

Cii8'readingq telemope being 8et on XXXI 

0' 1' 1800 1' 297'34' 117O94' Up 4' ZOO0 4' 817' 36' 187' 36' 40'7' 220'7' 337'3V 15Y 39' 

#I Y m '4 #I #I ## D #I #D I 

h27..+4 h23.27 L26.04 h25.36 123-70 126.10 127'13 124'z7 1 25-00 124.93 Z 24'40 la450 
ha5-13 h26.37 Az7.03 h26.40 l24'90 1 25-go 123.83 E 24.30 Ezz.06 Z ~2.40 Z 24.83 1 2q37 
h 16-07 h 25-40 1 25-80 

26.11 25.01 26.54 25.83 24-30 a600 15-59 24'29 13-53 13-67 24'6% 14'44 



8 

At XXXIII--(Continued) 

April 1851, observed by Mr. G. Logan with Troughton and Simma' %-inch Theodolite. 

I 
3 

4 

u 

El 
J?l 

a 

I 
Circle regding8, telemope being eet on XXXI 

0°1' 180.1' 897'84' 117°54' W C '  20004' 917036' 137'36' 40'7' W'1' 837O89' 167'39' 

w a a a H I I* tt ,I ,, ,I 

13733 i42.80 h40.96 hjg-67 h41-13 Z39.13 138.87 138.47 Z 37-73 139.00 139.41 Z 4133 
h3g-34 h40.90 h40-87 139.80 h49.70 2 38.30 139'53 138.80 140'87 139.~0 140.97 139.60 

440.23 

38'64 41.31 40.92 39-74 40-92 38.72 39.20 38-64 39-30 39'15 40"ax 40.42 

Af = Mean of @mu 
w - Relative ~ c * % " t  
C COncludedhglo 

X= 39'"76 

, .03 
I - 0 ' 1 0  
w 
C - 59°34'39"'77 

At XXXIV 

Api l  1851, observed by Mr. G. Logan wiih ZFoughton and Simms' %&inch flicodolitc. 

df-  Mean of Qrou 
ra = Hehive weig%t 
C = Concluded Angle 

M- 5". 13 

ur , .O, . 
I 
-I 0 '09 
w 
C r 51~23'  'j'''13 

&f,12"-31 

w g '30 
I - = 0 -11 
w 
0 - 84'43'12~'28 

dd, 8"'35 

w -  7 - 9 8  
I - I o '13 
w 
0-71 '  6'8"'36 

a 
e 
3 

U 

F! 
u u * 
b4 

# 
W 
4 
u a 
I4 

b 
I 

1 

Circle readings, telescope being set on XXXVII 

0'1' 180' 1' 816O.10 13S0W 20'2' 200' 2' 83k43' 168a&3' No 6' 88006' 868°45D 178'46' 

Dr D* 1, f D  #t ?# ## C ## It ## D l  

h 4-64 h 4.33' h 6'43 h 5.67 h 3-47 h 5-56 1 5.17 1 5.60 Z 3-24 16.13 14-77 14'83 
h 6.64 h 3'10 h 6-67 h 4-43 h 3.83 h 5-70 15.57 1 5'70 13.20 14.80 16.70 1 5.70 
h16.13 h5.50 h 4'60 

5'80 4'3' 6.55 4-90 3'65 5'63 5'37 5'65 3.22 5.47 5'74 5'97 

h12.43h13.07h 9 ~ 8 0 h 1 1 ~ 5 7 h 1 3 - 2 ~ h 1 4 ~ 2 ~ l 1 ~ ~ 8 0 l 1 2 ~ 0 ~ l 1 0 ~ 9 0 Z 1 1 ~ 8 0 ~ 1 1 ~ ~ 3  111.14 
hrz.10 h13.67 h12.60 h 9.50 h12'jo h14-37 I? 12.77 l13.10 113.10 I? 12-77 111.24 Z I I * ~ ~  

h12.53 hro-53 1 12'30 h13.24 h 9.90 

12.27 13-37 11-64 10.53 I,'g7 14.31 12.79 12-57 12.10 12.29 11'97 10.93 

h 8.43 h 5-46 h 9'70 h 9-20 h 7-50 h 7.86 h 8.67 h 9-76 h 9-37 h 7-50 h 8.80 h 5'06 
h 9-46 h 6-87 A 8.07 h1o.20 h 8-50 h 6'33 ~ I O ' O O  h 7.44 h 8-47 h 8'07 h 9-96 h 9'10 

h 8.23 hro-20 h8-17 

8.95 6-17 8.67 9.87 8-00 I 9.34 860 8-92 7.79 9.38 ).++ 



46-c. NORTH-WEST HIMALAYA SERIES 

./ 

A t XXX 11-(Continued.) 

Ap.2 1851, observed by Mr. G. Logan with Troughton and Simmrr' 24-inch i'Realolite. 

0 
t 
3 
0 - 
J 

# 
4 

K 

* 

.pJ 

4 
W 
u 

4 

Circle reading4 telescope being set on XXXIII 
- 

0'2' 180° 1 820° 28' 1400 28' 24S 4' 200" 4' 840'24' 160' W 40' 6' %20° 6' 00 W 1800 8' 

8' a tt II I N t' #I I PI ,, I# 

h11.24 h1a.a7 1511.33 h12-33 112.54 111.5- 115.53 113.94 1 13-80 112.83 114.13 111.86 
h12-60 h11'93 h 11'57 h13.37 1 14.04 2 11.40 1 13.07 115'10 2 11'80 2 12'44 1 14.14 1 14.57 

113.10 d14.36 1 1a.30 

11-92 12-10 11'45 12.85 13-29 11.97 13.90 14'47 13'30 12-64 14.14 12.88 

h33.87 1533.33 h33-83 h33.80 hzo.33 135.34 1 36'27 232'43 133'74 135.30 135.63 135.20 
h35.17 h33-57 136'73 h33.50 h.36'56 h34.40 1 34-90 132.07 1 35'24 135.76 139'76 132'47 

136'74 A34.07 1 35-64 134.24 

i4.5. 33.45 35-77 33.65 33-65 34-87 35-60 32.25 34.49 35.53 35-20 33-97 

h4a-46 142.94 h4a-10 844.90 h46.17 1542.00 142.86 43.20 142.13 2 42-07 139.90 143'24 
142.53 141.33 h4o.00 842.63 h39.80 h44.17 2 40.47 143'97 14a.23 143.04 141'zo 14263 

h40.53 841.64 1541.17 Z 40'13 

M=MsrrnofGh.On 
w = ~ o ~ v e  ~ e i g g t  
C = Concluded Angle 

V - ra"p1 

w - 10 '6% 
I - D 
w 0 '09 

C - 27G40'~2a-92 

M U  34"'41 

- f '24 
I - I o '14 
w - 58048'34"'42 

x.. 4a"-28 

w - ; -76 
I - - o -13 
w 

42-50 49'14 40.88 43.06 .+as 7 I 43.09 41.15 43.59 42:18 41.56 40'55 42-92 72032' 41"'a6 

A t  XXXIII 

Ap.1 1851, okerved by Mr. C. Logan with Troughton and Simms' 24-inch !lbodolite. 

' Circlireadinga, telescope being set on XXXI 

O0 1' W1' W 0  84' 117"84' W 4' !UMO 41' 817'38' 187' 86' 4097' 220'7' 837" 39' 15Y30' 

,, Y " I# ,I ', r* ' 't .I , ## 

h27-44 ha3-27 L 26'04 hzg.rr6 2 23-70 1 26.10 I 27-13 2 24'27 1 25.00 1 24'93 1 24-40 1 2450 
ha5313 126.37 ka1.03 ia6.40 h 4 . p  1 a3.90 1 21-83 1 24.30 i 22 .4  lra.40 8 2483 1 24'37 
ha607 has-40 1 25.80 

a6a1 25-01 26-54 25.83 24-30 a600 25.59 14-19 23-53 23-69 24'62 24-44 

M-Meanof w - W v e  W= 

C Caduded dngb 

Yg 25a"30 

, ,40 
I - = 0 'I1 
w 
0 - 7a0a8'a5'"02 



OBSERVED ANGLES, 

At XXXIII--(Continued.) 

April 1851, observed by Mr. G. Logan with Troughton and $imms' 24inch Theodolite. 

B 
$ 
9 
4 

I+ 

1 
J?l 

!I 
W 

I 
Circle readings, telempe being eet on XXXI 

0" 1' 18P 1' 897'84' 117' 34' 20'4' X10°4' 817O36' 137OW 40'7' Z%OO 7' 837O89' 167' 89' 

" . "  r. c N c I ,  n t~ t, 

A37093 h4a-80 h40.96 A39.67 h41-13 2 39'13 138'87 E 38'47 137'73 139'00 139.44 141.23 
839.34 h40.90 h40-87 h39'80 A43.70 Z 38'30 1 39'53 138.80 2 40'87 Z 39.~0 140.97 139'60 

440.23 

38'64 41'31 40'9% 39'74 40-92 38.72 39.20 38'64 39-30 39'15 40.21 40.42 

M =  Meanof (31011 
UJ = Relative Wci& 
C Concludedhgb 

X= 39''-76 

, , .03 
I - = 0 ' 1 0  
w 
C a 5gV34'39"*77 

At XXXIV 

April 1181, o b s r v c d  by Mr. G. Logan with Tboughton and Sin& 24-inch Theodolite. 

M= Mean of Gmu 
to = &latire Weig%t 
C Concluded Angle 

M- 5"- 13 

, I I  .07 . 
I 
-I 

w 0 '09 

C - 51~23' ~ " ' 1 3  

M-1zf1-31 

w = g '30 
I - .. 0 ' I 1  
w 
~-84'43'11"28 

dd.. 8"'35 

w - 7 -98 
I - I 0 '13 
w 
0 - 71' 6' 8a*36 

t 
a 

4 

I 
u u 

k 

# 
W 
8 
u 

1 
P4 

b 
I 

1 

Circle readings, telescope being eet on XXXVII 

0'1' 180' 1' 81S040 13s0W 20'2' 2W0 2' 83S043' 168'43' 40' 5' W 6 '  ~'45' 17B0 46' 

8 ,  ,, I' ' I  r, ' I  '# '. I ,  I, It I# 

h 4.64 h 4.33' h 6'43 h 5-67 h 3-47 h 5-56 1 5-17 2 5.60 1 3-24 16.13 14'77 14-83 
A 6-64 h 3.10 h 6'67 h 4'43 A 3-83 h 5.70 15'57 1 5'70 13.20 14'80 16-70 1 5'70 
A 6 1 3  h5.50 A 4.60 

5'80 4'31 6.55 4'90 3-65 5'63 5'37 5'65 3'22 5'47 5'74 5'27 

h1z.43h13-07h g ~ 8 o h 1 1 ~ ~ ~ h 1 ~ ~ z , ~ h 1 ~ ~ ~ ~ l 1 ~ ~ 8 o l ~ ~ ~ o ~ Z 1 o ~ ~ o l 1 1 ~ 8 o ~ 1 1 ~ ~ ~  1r1.14 
h1z.10 h13.67 hrz.60 h 9'50 h12';o h14-37 112.77 113'10 1 13-10 112'77 1 11'a4 111.74 

h12.53 h~o-53 112.30 h 13-24 h 9.90 

12.27 13-37 11-64 10.53 12.97 4.31 12.i9 12.57 12.10 12-19 11.97 10.93 

h 8.43 h 3-46 h 9.70 h 9.20 h 7-50 h 7.86 h 8.67 h 9-76 A 9'37 h 7'50 h 8-80 h 5.06 
h 9'46 h 6.87 A 8'07 A 10.20 h 8-50 A 6'33 h xo'oo h 7'44 I 8-47 h 8'07 A 9.96 h 9'10 

h 8'23 h~o-20  A8.17 

8-95 6-17 8-61 9.87 8.00 I 9-34 860  8-93 7-79 9.38 7.44 



*c. NORTH-WEST HIMALAYA SERIES. 

At XXXIV--(Continued.) 

April 1851, observed by Mr. B. Logan un'th fimgrtmr and Simmo' %-inch Theodolite. 

M= Mecunofhu  r 
w - Relative We& 
C - ConoladedAngle 

Ma 49'"56 

I - a 0 -34 
w 
0 - 70'41' 49".56 

M= 45".57 

w a 8 -19 
I - - 0 ' I 1  
w 
0' 82' 4'45"'57 

$ 
n 

4 

Circle readings, telescope being aet on XXXVII 

0°1' 180°113180Wl~a40' 20'2' ~ 2 ' l l J k 4 S 1 1 6 8 0 4 S r  10.6' sM0YS680%11780%1 

tt rt I I  11 H r rr N D /  n I I  I I  

d4g-02 d49-49 d48.63 d 4 8 9  d49-33 d50-40 d50-70 d51-04 d5vg8 d53.14 d45-76 d50.66 
d45.91 d51.56 d46.13 d48.43 d ~ g - 4 0  d50-47 d50'1o d50.03 d4g-08 d5a.51 d46.12 d5r59 

d50.43 d47.2 7 

47-47 50'49 47'34 48.16 49.37 50.44 5v40 50'54 50.03 9 - 8 3  45-94 51-63 

h45.93 h45-67 h46-13 h46-50 148.03 1 43-76 1 45.33 146'32 Z 45.67 2 42.57 1 46.16 Z 45x7 
h46.94 h44.74 h45.03 h46-63 14607 145'40 145.66 146.07 2 45-44 1 43.87 147'40 144.27 

143.3 7 

46'44 44-59 45-58 46.57 47.05 44-58 45-50 46.20 45-56 43'2a 46-83 44.72 

XXXV 

Ap.8 1851, observed by Mr. G. Logan with Doughton and Simms' 244nch Ilreodolite. 

1 
!z a . 
49 

4 

Circle reading% telempe being set on XXXVI 

o0 i8 miJ axow ii6°W mew z0mJ 3160 r isma.uD 10.6. tm.r tmO w avw 

I, ,, I, n I1 ,I I D  / 0  C I I // 

~~~~13 h50.27 h51.00 h53.00 h5a.73 h50.57 h48-30 147s60 153.14 153'37 h50.00 148'14 
h4g.73 h51-27 h50.67 h53-43 h48.67 h50-47 l 52-13 147'67 1 5 ~ - 7 4  151.37 h50.97 l +7.g4 

1 9 - 7 3  

50'43 50'77 51'14 53-22 51.38 50'5s 50.12 47.64 5a-49 52'37 50'49 48'09 

h 1a.70 h 9.83 h 8'30 h1o.a7 h 9.90 h 9-40 h 8.60 1 9-30 1 I 1-60 1 8-53 h 9-16 1 10.83 
h13.a~ h 6.60 tl 9-33 A 8-04 h11.1, h 9.40 18.64 i 706 i 7.66 18.36 hxw60 1 7-36 
A 9-80 A 9-76 1 10.56 A10'47 

11.91 8-73 8.81 9-16 1 0 ' 5 ~  9-40 8.62 8.18 9'94 8.45 9.88 9'55 

M=Manof 
w = Relative 9 Weig t 
C - Condudedw 

*- 50"'73 - .74 
I 
-I o -27 
w 
C = 74' I 7'50"'73 

iU= 9"-43 

to - f '16 
I - = 0 '14 
w 
c - 53'59' g1"46 



OBSERVED AXCLES. 49-C. 

A t  XSXVI . 
November 1851, observed by Mr. C. Logan with Lieut.-Colonel Waugh'a 24incR Theodolite 

No. 1. 

Af- Mean of Oroup 
w = Relative Weight 
C = Conaluded Angle 

M~ 58"'25 

, o '17 

P 
k 
3 
m - 
! 
u u 

K 

Circle readinge, telescope being set on XXXIX 

206O58' 26'68' 21*'11' 34' 11' 221°27' 41' 2;' 828O35' 4808S9 295'46' 65'46' 

0' u II I I. II n ,, I? tt 

h 61-50 h 58.86 1 58.12 1 59.26 h 55-54 h 56-70 h 57'80 h 58.32 h 57-58 1 58.78 
h 57.02 h 59'30 1 58-14 1 56.64 h 36-76 h 60.20 h 60.92 h 58'78 h 55.82 Z 5 9 ~ 4  
d59.42 d 58.50 h 57'58 1 59'84 

1 
4 = + 
*b4 

8 4  

' 
4 
u 

Fi 
1 
4 

a 

Ii 
4 

C 

59'31 58.83 58'13 57'95 56-15 58.47 59'36 58.23 56-70 59'35 1 1 67'51' 58"*28 

h 43.10 h 4 . 2 0  1 45.84 2 44.76 h 46.68 h 45.96 h 45-10 h 4664 h 46.26 Z 45-54 
h 43-54 h 43.70 E 45'48 1 46'92 h 44'36 h 45-64 h 44-72 h 45-76 h49.18 Z 4426 
d 43.48 d 45'85 d45-17 d45-24 E45.72 

43-37 43-95 45'66 45'84 45-52 45'82 44-91 45.86 46-89 45'1 7 

h 51-68 151.48 1 49.88 1 4q.32 h 50.18 1'47.48 h 51-00 h48.7, h 49.46 1 48-54 
h 52.21 h 50.70 Z 50.32 E 48-92 h51.10 h 47.16 h4g.20 h 47.14 h 4 9 . ~ ~  1 50.70 
d52-12 d 47'3 7 d 46.90 d 46.80 1 48'64 

52.01 51-09 50.10 49.12 50.64 47.34 5o.10 47-59 48.45 49-29 

h 8.90 h 8.12 1 7-58 1 7-98 h 8.,38 h I 1-46 h 9.24 h 9'64 h 10.14 1 8-62 
h 8.28 h 7-94 1 8.18 Z 8.56 h 8.86 h 9-60 h 8.38 h 1oa;4 h 10.02 1 10.36 

h 10-58 d 7'61 & I O ' ~ O  

8-59 8.03 7.88 8'27 8.62 10-55 8.81 10.19 9'26 9'83 

h 24.74 h 24'62 1 25-44 1 26.60 h 24.28 h 26.34 h 23-54 h 22.66 h 23-14 1 27-08 
h 26.34 h 25.60 1 24'92 1 25.44 h 24-40 h 26.12 h 25.06 h 23-80 h 27.60 z 23-51 

h 25-80 d 22-90 Z 24-28 

25-54 25-11 25-18 26.02 24-34 26.09 2430 23-23 34-55 24'96 

M- 45"'30 

w - 7 -65 
I - o -13 
w 
C = 68' 4'45"-31 

M- 49037 

w = 4 '05 
1 
-.I 0 '25 
w 
C - 17' 5'49'"56 

bl, gp1.00 

W -  9 - 5 1  
I - 1 0 '11  
w 
C- g0a3'9'"oz 

24*'93 

w = 7 '89 
I - 1 0 '13 
w 
C - 34O59'24"'94 



~(F -c .  NORTH-WEST HIMALAYA SERIES. 

At XXXVII 

AF'Z 1851, obaerved by Mr. G.  Logan with Ikoughton and Simm' 24-inch Eito Mite. 

4 

E 
-8 
C 

* FJY 
25 
# X  
p 

Z 

i 8 * 
cl 
W 
4 
Y 
Y 

Ii 

b 

Circle readings, telescope being set on XXXII 

OOP 1 W I  818'68' 188'58' WS' 2WSD 884'0' 154'0' 40'6' mew 8WSD d 4 O 8 '  

D I  I D  #t 1, # I  #I t D  I D  I D  U #I C 

112'70 114'87 1 16.10 2 15'13 1 12'63 1 13-06 t17.27 1 14-49 114'46 11z.60 113.93 1 16-07 
1 1457 114.97 1 15-53 114.70 1 14.63 2 15-30 116.30 1 15'zo 1 1410 1 13.96 1 15.30 1 14-33 

1 14'50 1 14.20 1 14'70 

13-64 1qg2 15.82 14-92 13~92 14-19 '6.79 14.78 I 13-28 11-62 15-20 

1~0..~0119'7;118'731 18.63 120.63 1~1.84~1q26118.17 119.17120.73 118.60l 16.96 
1 20.80 120.03 120'10 1 18.73 1 19-73 119.40 1 17.43 121'50 6 16.73 120.40 1 1 7.20 1 18.07 

1 19'47 1'21'07 1 17'20 

20.65 19.90 19.42 18-68 19-94 20'77 18.35 18.96 17.95 20.57 17-90 17'52 

h21.36 has-96 h24.00 127.73 1 za.04 122.73 1 21-77 126.10 123.50 1a4'+7 122.67 124'17 
823.37 823.73 A25.17 h26.10 1 23-27 125'03 122.23 1 22.56 125'64 122.77 126.53 124'93 

h24.03 124'33 dzq-66 126'07 h~1.74 

22-49 13-85 24.59 25.95 22.66 24.03 22.89 24.91 14-57 23.62 23-65 24.55 

d48.11 d48.65 d46.74 d46-79 d48.21 145.1; 14640 145'93 147'60 247.83 2 49-67 148.60 
d48.84 d46.78 d47.68 d46.65 d48.81 2 46-10 148.27 248.37 147.20 147.70 147.83 1 49'10 

14.4'50 d50.00 146.90 

48-40 47.72 47-21 46.72 48-51 45-26 48*22 47.07 47-40 47-77 48-75 48.85 

df= Mean of Gmu 
UJ = Belatire TVeig%l 
C = Concluded Angle 

bil rq"..] 1 

w 10 -77 
I - = o -09 
w 
C 56" 4'1.+"'70 

Ma19'.2a 

w = 7 -oa 
I - = o '14 
w 
C = 7I02C 19"'2~ 

iffg 23".98 

w = 7-32 
I - - o -14 
w 
C - 47. 2' 23"*98 

Ma 47".66 

io - 9 -06 
I - p 0 .I1 
w 
C 1 5 8 0 ~ ~ ' 4 7 n ~ 6 4  

At XXXVIII 

December 1851, obaerved by Mr. G. Logan math kt.-Colmael Watqh'a 24-inch Zkodolite No. 1 .  

1 
f 

Q 

sl 
G 

Circle readinge, teleeoope being set on R M 

@it 1 ~ .  l8 1 iw lat ~ C I D  isl0zw a i e w  miow r r a  o o k w  

Y DD ID  ID ID I N ~t ID n 

h 19'48 d16-74 1 19'oa 2 23-32 Lax-86 Aza.64 Z 17.70 1 21.82 haa.66 Aaz.30 
h 1q8a d 20.76 1 19.18 Z 22.76 A 21'26 h 23.30 1 20-61 d 21.25 h 21'0% h 21-54 

d 19-88 d 23.80 

19-65 19-13 19'10 23-04 21.56 23-25 19.16 21'5.j 11.84 I 

df=Me&noforw 
.o = BeLtive ~ e i g y t  
c =con&dsdAngb 

dZI a 1".02 

w - 3 -34 
I - = o '30 
w 
a~3a021'21" '0a 



OBSERVED ANGILYB. 

N o T I L - ( X ~ ~ )  and (XIX) appertain to &line figurea 

A t  XXXVIII-(Continued.) 

December 1851, observed by Mr. G.  Logan with fieut.-.Colonel Waqh's 24-inch 17reodolite No. 1 .  

$ 
f 

c. 

* .  

* 

Circle roadin- telesoope being set on R M 

O O l f  180" 1' 7' 18' 187' lSf 1 4 O  PIf  194'%' 81°S7' 801°36' S048' 2 0 8 O 4 8 '  

I C " I, N f f  ,' m I# 

h 16-80 A 13.40 1 14-62 1 11.az h 11'6a 13.64 1 13'50 1 12'32 h 12-34 h 13'90 
h 13-48 h 13.10 I 13-92 1 13'86 A 1442 h 12-96 2 13-16 1 12.80 h 14'50 h 12-80 

z 14-50 A 12.96 

15.14 13.35 14'27 13.19 13'00 13.30 13-33 12-56 I 13.35 

h 59-50 h 59.64 1 58.98 1 61.02 A 61-54 A 58'40 1 60.60 1 59-76 h 5g'.30 h 58'34 
h 59.72 h 60.30 2 61-08 1 58.12 h 58.48 h 60.36 1 61-56 1 59.64 h 59'30 h 59.24 

M- Mean of Group 
w - Relative Weight 
C - Concluded Angle 

dd- 13'"48 

w , 10 -60 
I - - 
w 0 '09 

0 - 52' 35'13#'47 

dim 5gf"72 

w = 14 -0% 
I - I o '07 
w 
C -64O52'59"*72 

8"'27 _ 
1 
-I o '27 
w 
C = 62" 19' 8".28 

dil 23"'09 

w 0 3 '80 
I - - o '26 
w 
0 - 6 ~ 0  0t23~t.09 

a- 21"'17 

w 3 .SO 
I - = o '29 
w 
0 - 55' 24'2 I"- I 7 

,Ifm 33".~2 

w - 5 '88 
I - L o -17 
w 
Q - a30n6'33"-5a 

h 60.24 

59.31 59'97 60.03 59.57 60.09 59'38 61-08 59.70 59.30 58'79 

I h 9.96 h 9-00 Z 7-30 1 3-88 h 7-48 h 10'56 Z 9 . ~ 6  Z 7-48 h 8.56 h 7.52 
12-48 h 7-08 1 7.08 Z 6-14 h 8.68 h 8'06 1 8-82 1 8.68 h 9.84 h 8.38 

I 

BE, 

# 
4 
n 

8.04 7.19 5-01 8.08 9-31 9-04 8.08 9-20 7-95 

h 24-16 h 22.66 1 25-36 1 26-00 h 22-52 h 21-32 1 ajSoa 1 21.92 h 23.38 A 23'30 
h 23.28 h 23-74 1 24-52 Z 26.66 h 21.92 h 21-86 1 20.98 1 20.56 h 21.84 h 23-82 

23.72 23-20 24'94 26-33 22.22 ax-59 aaSoo 2124 22.61 23-06 

h 19-66 h 20.96 1 19.84 1 22.90 h 22.61 h 10.48 1 19-74 1 24-62 h 20.04 h 22.20 

h 18-74 h 20.12 Z 20.26 1 18-70 h 23-02 A 2146 1 22-14 1 a3.56 h 18.64 h 21.60 

19.20 20.54 ao.oS 20.80 22-82 01'47 20.94 24'09 19-34 2140 

h 35.42 h 34-70 1 35.74 1 31.88 h 3 1-14 1 31.74 Z 35-96 1 33-22 h 33.80 133.18 
h 33.56 434'54 1 34'80 Z 32-22 h 33-58 h 32-46 1 32-98 1 32.14 h33-14 h32.62 

d32.93 z 35'78 

34'49 34-62 35-17 3"O5 32'41 32'38 34-91 31-73 33-41 39'90 



NORTH-WEST HIMALAYA SERIES. 

NOTE-(XVIII) and (XIX) appertain to base-line figures. 

t 
r 

At XXXIX 

Janua y 1852, observed by Mr. G.  Logan with Lie2rt.- Colonel Wuugh'a %-inch Theodolite No. 1. 

P 
P; 
3 

u 

Ii 
S1 ' 
E 

4 

E 
> H  

I4 

Circle readings, telescope being set on (XIX) 

6'1' 186'1' ,'1Jf 187OlSf 14" %L' l94 'W 11'36' 901'38' 26'8.18. POBOU 

I* ,f I f  rn I f  I f  I 1  N #I 

h45-32 h 44-80 h ~ r o  hq3-92 h45.06 h47.44 h46.22 h46.08 h45.92 h47-92 
h 45-20 h 43.62 h 44-08 h 43-42 h 45.62 h 46.36 h 45.10 h 46-91 h 44'66 h 47-40 

h 46.98 

45-16 44-21 44-09 43-61 45.34 46-93 45.66 46-50 45.29 47.66 

h 60.52 h 61'5% h61.58 162.34 159'74 h 60.18 h 61.66 1 61.72 1 59.80 2 5R.50 
h 59.84 h 61.84 h61-90 h 61.40 h61.08 h 61'24 h60.86 1 61-06 2 58-34 1 58.12 

60.18 61-68 61-74 61.87 60.41 60'71 61.26 61.39 59-07 58-31 

M= MeanofGrou 
ro = Relatire M'elgrt 
C = Concluded Augle 

M= 45'"46 

r. 

I - - o -18 
w 
C = 47O 5 I' 45"'46 

M= 

6 ,50 
I - P 0 '15 
w 

= qgo49f 0,,.66 

At XL 

November 1851, observed by Mr. G. .Logan with Lieut.-Colonel Wcaugh'a 24-inch Theodolite No. 1. 

.M= Mean of Group 
w ReLbtive Weight 
c = m u a d  anpie 

M- 5".90 

,, 6 . 0 ~  
I - = 0 '17 
w 
c - 69' 13' 5''.90 

M= 59'"89 

, , I. 
I - o -09 
w 
c ~ 5 5 0 5 7 ~ 5 9 ~ . 8 9  

J a 
4 

4 
u 

11 
4 

Circle readings, telescope beillg set oc XXXVII 

OD W 180'0' 7'13' 187°13p 14'30' 194'30' P1°371 901°37' 8 s o M  ~'~ 

#I #I # I t  If ft I #I 8f #I 

1 5'24 1 6.04 1 5.62 1 6.76 1 3-20 1 8-02 1 3'00 1 6'98 8 7'00 1 3-42 
Z 7-20 Z 5-38 Z 5-10 16'74 15-42 27.80 14.64 15'86 16.42 z4.20 

1 7-18 

6-22 5.71 5'36 6-75 5-29 7.91 3.82 6'42 6.71 4.81 

Z 59-18 1 59-60 1 58-80 1 62-12 1 60'30 1 60'14 1 61-14 1 61-30 1 58.42 1 60.16 
Z 58.20 Z 58-33 2 60.34 2 59.10 2 60.10 1 59.46 1 60.66 1 60.96 1 59.80 1 59-60 

58'69 58-96 59-57 60.61 60.20 59'80 60.90 61-13 59-11 59'88 



NoTL-(XVIII) and FIX) appertain to baseline figarea 

At (XVIII) 

December 1851, obaerved by Hi .  CJ. Jogan with Lieut.-Colonel WaugA'a 24-inch Theodotile 
N o .  1. 

E 
n 

, 14 

t 
4 

F; 

C i l e  readings, teleecope being set on XL 

24'4l' 10(.Uf 81'68' 211°52f 39'5' 215'4' 46'16' 286.16# 53' 28' 233'28' 

X= Mean of QTOU r 
m = Relative weigKt 
C = Cmicluded Angle 

At (XIX) . 

January 1852, observed hy Jfi. G. Logan with Lieut.-Colonel Wazlgh's 24-inch Theodolite 
ATo. 1 .  

II H fr n n #I I ?I I, 1iK = 12'-76 
h1o.84 bra-a8 113-12 113.78 115-08 114'.++ 110.80 h11.50 h 12-32 h14.28 
R 1?*94 h 12.68 1 12.08 1 10.80 1 15.26 1 1440 2 12.52 h 12.86 h 11.30 h 12.10 1 w = 6 .oo 

I 1 -  = 0 '17 

11.89 12-18 12-60 1 2 9  I 14.37 11.66 12.18 11-81 13.19 - 68@14*12".76 

- 
M = Mean of Group 
to - Kelatiro Weight 
C = Conclucied Angle 

Jl = 14'''54 

W = 8 '10 

I - - 0 '12 
w 
C=63Q23'~4"'54 

.x- op"o.? - . 30 
I - - 0 '25 
w _ 630 8. 0...03 

I 
f 
3 
4 

4 ,C 
hM 
r :, 

Y 

43 

1 29'08 h 32.~2 1 31-74 1 29.40 1 30'68 1 30-84 1 30'82 1 28.44 h 28.28 h ~ 7 . ~ 6  
1 30.22 h 30.28 Z 32-78 1 32-24 1 31.01 1 28.98 1 29.92 2 a9.68 h 28.10 h 28-82 

29.65 31-20 32.26 30.82 30.85 29.91 30'37 4.06 28.19 28.39 

Circle rendinp, tclexcope being set on (XVIII) 

83'58' 268'058' 91'9' 27I0!Y 96'20' 27S020' 106'33' 285'33' 110°.b5' 292'45' 

'3 ,* ft t, ,? ?I  , #I ' 

h 1440 h 15.64 h 13-94 h 1 ~ 4 6  1 15-74 1 13-00 h 15-54 h 14.48 1 12.48 2 16.62 
h 15.00 h 13.72 h 15-44 2 13-80 1 13'12 1 12.88 h 16.58 h 13-36 1 14.62 2 15'04 

14.70 14'68 14-69 11'63 14-43 12.94 16-06 13'92 13-55 15-83 

h 59.82 h 58.32 h 59.32 h 62.88 2 60.24 1 62-60 h 5914 h 57-58 1 60.10 1 $ 9 . ~  
h59.16 h60.40 R59.22 162.64 160.80 162.04 h58.24 h58.76 160~0o 159.82 

59-49 59.36 59-27 62.76 60.52 62-32 58'69 58.17 60.05 59.63 

30'''~7 

w = 5 .a0 
I - - o '19 
u' 
C ~ 6 r o r ~ . t o . , . 0 7  





K O R T H - W E S T  H I M A L A Y A  S E B I E 8 .  

#urns of Squares of Aparent Ewors of Single Observations, and of A p a r m t  
Ewers of Single Zmos. 

Nom-(S) and (XI) appertain to base-line figures. 

Sum of Squares of 
Errom of single 

Observations. 

29'94 

53'15 

59'5' 

59'59 
80.8 I 

64-86 

26.95 

46.19 

27'33 
I 05.03 

'54'52 

144'76 

88'99 

57'i6 

42'23 

27-94 
28.52 

44.I 7 

44'79 

7"5' 

39'86 

63-85 

96-42 

99'48 

67'95 
101'31 

63'99 
51.1 I 

5"4O 
38-72 

55 '82 
26.12 

Number 
of Obser- 
vation~. 

29 

30 

30 

3I 

3 7 
32 

27 

29 

25 

30 

3 7 
38 

30 

3 1 

3 1 

27 

27 

29 

30 

29 

30 

31 

34' 

36 
28 

3 8 

3 7 
26 

25 

'9 
a8 

37 

of 
Observation. 

(XI 
9 )  

(XI) 
7 7  

I 

9 7  

9 7  

9 )  

I1 

9 )  

7 7  

9 )  

I I1 

2 2  

9 9  

7 9  

9  9  

9 7  

IV 

7 9  

V 

7 9  

7 7  

VI 

7 9  

7 7  

9 9  

VII 

2 7  

Y J  

7 9  

7 9  

Obwmed, Angle. 

(XI) & I 

I & I1 
I & I1 

11 & (x) 
IV & I11 

111 & I1 

11 ‘I7 (x) 
(X) & (XI) 

(X) 'k (XI) 
(XI) & I 
I & 111 

111 & V 

I & IV 
IV & VI 

VI & VII 

VII & V 

V & I1 
11 & I 

VI & I11 

I11 & I 
I1 & 111 

I11 & VII 

VII & Ix 
VIII & IX 
IX & VII 

VII & 111 

111 & I v  

111 & VI 

VI & V I n  

VIII & Ix 
IX & V 
V & 111 

Number of 
Zeros. 

I2 

I2 

I2 

12 

12 

12 

12 

12 

12 

12 

12 

12 

I 2  

12 

I 2  

12 

12 

12 

12 

I2  

12 

I2  

I2 

I2 

12 

I2 

12 

12 

12 

12 

12 

xa 

Sum of S uares of 
E m m  o! singlo 

Zeros. 

29-90 

14-48 

23-59 

23'7 I 

25'35 
20.18 

I9'I4 
I 4.00 

34'95 
32.80 

30.90 
60.83 

21.71 

26-08 

42.29 
20'91 

31-81 

27.81 

23'18 

9'75 
15.28 

30.23 

40.2 7 

95-16 

33'78 

35'94 

12'54 

13.9" 
29'00 

6-54 

39-84 

3 7'g2 

RICMABK~. 



56- NORTH-WEST HIMALAYA SERIES. 
C. 

&ma of 4uares of Apparent Ewws of Single Obseruations, and of Apparent 
Emors of Single Zeros. 

~~. atstion of 
0 ~ ~ 0 1 1 .  

VIII 

1 )  

19 

Y T  

I X  

9 9  

?l  

1 )  

1 )  

X 

99  

1 ,  

9 1  

9 9  

X I  

?l 

91  

29 

XI1 

9 )  

21  

9 )  

11 

1)  

9 1  

19 

Xm 
11 

xrv 
I9 

11 

XV 

11 

Nnmber of 

I2 

12 

12 

12 

12 

12 

12 

12 

12 

10 

10 

1 0  

12 

12 

12 

12 

I 0  

10 

I 0  

10 

10 

10 

10 

I 0  

1 0  

10 

10 

10 

I 0  

I 0  

I0 

10 

10 

Ohrved Angle. 

x & XI 
XI d: IX 
IS & VII 
VII & VI 
V & VII 
VII & VI 
VI & VIII 
VIII & X 
X & XI 
XI11 & XIV 
XIV & XI1 
XI1 & XI 
XI & Ix 
IX & VIII 
TX & TI l I  
VIII & X 
x & Xu 
XII&XVI 
XVI & XI 
XI&X 
X & XI11 
X & X I I I  
XID[&XlT 
XIlCI&XIV 
XIV & xv 
xv & XVI 
XIV & XII 
X I I & X  
X V & x I I  
XII  &'x 
X & XI11 
XVm&XvII 
XVII & XVI 

Bum of S acres of 
~ m n  01 single 

%m. 

53 '42 

39'45 

1 7'39 
IS 32 

, 24-80 

21-73 

34'40 
I 6.89 

32-85 
8.87 

13-74 

9'36 

39'65 
58.82 

29-05 

20.7 7 
3 6'99 
20.88 

16'53 

6'5 7 
5-28 

I 3'68 

1 3 '96 

9-29 

3 0'9 1 

10.83 

51'07 

8'76 

1 7'29 

7 '40 
4'59 
46.86 

I r '03 

Number 
of O h r -  ( 
dona. 

42 

34 

38 

41 

32 

32 

30 

32 

3 2 
2 I 

20 

27 

3O 

30 

24 

29 

24 

23 

25 

2 9 

24 
20 

21 

22 

22 

as 
24 
a2 

27 

PI 

'2 I 

23 

97 

Sum of uared of 
Errors2 dngle 
Obseroations. 

'99'55 
132'14 

I I 6.93 

I 84.0 I 

88.80 

122'00 

80'75 

59'04 

86-94 

4'63 
4.1 6 

39-16 

53-35 

50'49 
20.96 

50.30 
29-25 

r 7'20 

46.5 1 
42.62 

40'99 

5-64 

31'75 

14'79 

as94 

39'54 
8.87 

23-58 

67'43 

7'74 

7" 7 
45'77 
52-62 



NORTH-WEST HIMALAYA SERIES. 

Sums of Squares of Aparent Errors of Single Observata'ons, and of Aparent 
Errors of Single Zeros. 

R. N. denotes " Referring-mark" 

REXABEII. of 
ZBIJB. 

10 

1 0  

Sum of Squares of 
Errors of angle 

Obse~~txtioue. 

I I 7.21 

8574 

Sum of 8 ~uues of 
~mrs  02 single 

Zeros. 

16.22 

'5.55 

Number 
of Obwr- 
vatlone. 

36 

29 
1 0  

10 

10 

10 

10 

10 

I 0  

I 0  

I 0  

10 

10 

10 

10 

10 

10 

10 

10 

1 0  

I 0  

I 0  

10 

10 

10 

10 

10 

I 0  

10 

I 0  

1 0  

10 

23.72 

23.89 

55'74 

j6.24 

44'68 
41-62 

30.07 

54'92 

7 1-40 

32'95 
158.50 

69.83 
238.12 

209'94 
110'32 

32828 

37'27 

33'69 

36'54 

16;4 
26.91 

I ;'40 
I 8.69 

43'99 
' 18.12 

5'25 
20.08 

42-35 

37'j2 
29.22 

Observed Angle. 

XVI & XI1 
XI1 & XIV 

f 

3s23 1 
30.52 

1461 

21'00 

54'68 

41.19 

39'23 

14'3 I 

17'69 
22'78 

58.25 

45'97 
I 08-43 

68.8 I 

38.18 

35'08 
19-12 

24'3 f3 

70.30 

39-05 
21-28 

15-55 

2 7'46 

5'43 
10.16 

22'99 

4-90 

40.95 

39'!i6 

48-44 

23 
26 

2 4 

3 5 
26 

23 
22 

23 
2 2 

23 

36 

3 6 

39 

3 9 

3 0 

3 7 
26 

25 
2 1 

2 0 

2 I 

2 I 

2 I 

28 

21 

2 1 

20 

23 

23 
20 

XvI 

99 

9 9  

9 9  

XVII 

99 

99 

99 

91 

99 

XVIII 

91 

91 

99 

79 

79  

XIX 

79  

XX 

92 

1~ 

91 

9. 

XXI 

7 )  

97 

79  

XXII 

29 

22 

of 
Obaenation. 

XV 

99 

XI & XI1 
XI1 & XV 
XV & XVII 
XVII & XIX 
XV & XVIII 
XVIII & XX 
XX & XKI 
XXI & XIX 
XIX & XVI 
XVI & XV 
XX & R.M. 
XX & R.M. 
R.M. & XVII 
Z.M. & XVII 
XVII & XV 
XVII & XV 
XVI & XVII 
XVII & XXI 
XXIII & XXIV 
XXIV & XXII 

XXII gt XXI 
XXI & XVII 
XVII & XVlII 
XIX & XVII 
YVII & xx 
XX&XXIV 
XXIV & XXII 

XXI & XX 
xx & x?(III 
XXIII & XXIV 



NORTH-WEST HIMALAYA SERIES. 

S ~ m s  of Squares of Apparent Errors of Single Observations, and of Apparent 
Errors of Single Zeros. 

R. M, denotes " Referring-mark!' 

llu~uim. 
Number 

of Obser- 
vations. 

20 

25 

26 

P 2 

24 

24 
20 

2 1 

3 

2 3 
20 

23 

25 

2 I 

26 

26 

2 8 

24 
22 

3O 

30 . 
2 2 

25 

26 

26 

25 

25 

25 

24 
26 

26 

27 

Sum of Squares of 
Errors of single 

Observatione. 

z I '08 

26'49 

3 7.08 

1 7'40 

27-09 

45'74 

9'76 

'7'46 

14-37 

14.45 

36.64 

3 3 '44 

33'84 
12'30 

18.32 

22'32 

64'45 
16.14 

22.98 

27'1 I 

'5'36 
26.28 

70'00 

16.13 

29'49 
8.1 7 
20.61 

I 1-40 

7-50 
22'57 

16-58 

14.02 

Station of 
obsemation. 

XXII 
XXIII 

>> 

2' 

' 9  

2' 

XXIV 

' 9  

)I 

' 9  

XXV 

2 9  

'2 

2 9  

2' 

92 

XXVI 

29  

9' 

XXvII 

9s 

$9 

2 9  

SXVIII 

9' 

91 

21 

XXIX 

2) 

$2  

$2  

XXX . 

observed h g l e .  

XXIV & XXV 
XXVII & XXVI 
XXVI & XXV 
XXV 6: XXIV 
XXIV & XXII 
XXII & XX 
XXIII & XXV 
XXV & XXII 
XXII & XXI 
XXI 6: XX 
XXII & XXIV 
XXIV & XXIII 
XXIII 6: XXVI 
XXVI & XXVII 
XXVII & XXVIII 
XXVIII & XXIX 
XXVII & R.M. 
R.M. & XXV 
XXV 86 XXIII 
XXwII & XXIx 
XXrX & XXV 
XXV&XXVI 
XXVI & XXIII 
XXX&XXXI: 
XXXI & XXIX 
XXrX & XXV 
XXV&XXVII  

XXV & XXVII 
XXVII & XXVIII 
XXVIII & XKX 
XXX&XXXI 
XXXv&XXXIV 

Number of 

10 

10 

10 

10 

10 

10 

10 

I 0  

10 

I 0  

I 0  

ID 

I 0  

10 

12 

12 

10 

10 

10 

I 2  

I2 

10 

10 

12 

12 

12 

12 

12 

I2 

12 

12 

la 

Sum of Square of 
E m r s  of single 

Zeros. 

34'78 
78.86 

51-00 

21'47 

21-57 
60.80 

25-30 

13'13 
I 7'88 

21.75 

34'23 
10'41 

19'65 
22.06 

30.2 I 

9'49 

15-72 

44-56 

46'2 7 
7'0% 

'9.74 

25-56 
18.13 

10.38 

39'87 
22-19 

8.5 I 

1'94 
20.15 

7.10 

14.18 

19-09 



NORTH-WEST HINALAYA SERIES. 

Sums of Squares of Apparent Errors of Single Observations, and of Apparent 
Errors of Single Zeros. 

Station of 

I- 
¶ )  XXXII & XXXIII 
9 )  x2cuII L XXXI 
1I XXXI L XXIX 
$ 9  XXIX & XXVIII 

XXXI XXIX b XXVIIL 

19 XXvIII 6: xxx 
1 )  XXX & XXXII 
9 )  XXXII & XXXIII 

XXXII XXXIII & XXXI 

Jt XXxI & xxx 
J )  xxx & XXXIV 
9 )  XXXIV & XXXVII 

XXXIII XXXI & XXX 
9 9  XXX & XXXII 

XXXIV XXXVII & XXXII 

99  xxX1.l & xxx 
J l  xxx & xxxv 
9 )  XXXV & XXXVI 
99  X m  & XxXvII 

XXXV XXXVI & XXXIV 
9 9  XXXIV & XXX 

XXXVI XXXIX & XXXVIII 

J #  XxXvIII & XxXmI 
Y J  XXXVII & R.M. 
9 J R.M. & XXXIV 
92 XxXIv & xxxv 

XXXVII XXXII & XXXIV 

2) XXXIV & XXXVI 
J J  XxXvI & XXxvIII 
$3 XXXVIII 6: XL 

XXXVLlI R.M. C XL 

R M. denotes " Ibferring-mark" 



NORTR-WEST IIIMALATA SERIES. 

Sums of Squares of Apparent Errors of Single Observations, and of Apparent - 
Ewers of Xingle Zero8. 

NOTE.--(XVIIJ) and (XTX) appertain to base-line figures. 
R. M. denotes "Referring-mark." 

' 

Rsx~ans.  
Sum of Squarca of 

Errom of single 
Zeros. 

4'66 

3-50 
20.81 

22.18 

21-92 

I 2.83 

14'84 
12.90 

I 2-04 

6.20 

12'12 

I4.92 

7-98 

19'67 

of 
Observation. 

XXXVIII 

2, 

,, 
7 9  

39  

97 

XXXIX 

~2 

XL 

33 

(m1r.I) 
21  

(XIX) 
7 9  - 

Number 
of Obser- 
vntiona. 

22 

22 

21 

20 

zo 

2 2 

21 

20 

21 

20 

20 

2 0 

20 

20 

Obscrved Anglo. 

XL & XXXVII 
XXXVII & XXXVI 
XXXVI 82 XXXIX 
XXXIX & (XIX) 
(XIX) & (XVIII) 
(XVIII) & B.M. 
(XIx)&XXXVIII 
XXXVIII & XXXVI 
XXXVII BtXXXVIII 
XXXVIII & (XVIII) 
XL & XxXvIII 
xxxvIII& (Xm) 
(XVIII) & XXXVlII 
XXXVIII & XXXIX 

Sum of Squares of 
Errom of single 

Observations. 

19'13 

14'67 

14-67 
6.16 

, 16.22 

12.14 

3'45 

3'94 
13.11 

8.60 

12.58 

10'24 

12.64 

3 '90 

Number of 
Zoms, 

10 

I 0  

10 

10 

10 

10 

I0 

10 

10 

10 

I 0  

1 0  

10 

I 0  



NORTH-WEST I I I M A L A P A  SERIES. 61-c 

From the preceding data of the sums of squares of the apparent errors, in the measurement of 
each angle, we may ascertain the e. m. s. (error of mean square) of observation of a single measure of an 
angle, and the e. m. s. of graduation and observation of the mean of the measures on a single zero, for each 
group of angles measured with the same instrument, by the same observer, and under similar circumstances. 

Almost all the stations were situated on hill peaks, the few exceptions being on high mounds and 
undulations, having a considerable command over the general level of the ground; all the stations may 
therefore be considered as appertaining to triangulation in hills. 

The observations must be divided into 5 groups. - 
I. 45 angles measured by Captain Du Vernet, with Colonel Waugh's %-inch theodolite No. 1 

(having 5 microscopes to read the azimuthal circle), on 6 pairs of zeros #ace right and face lef), 
giving circle readings at 6' apart. 

11. !23 angles measured by Captain Du Vernet, with the above instrument, on 5 pairs of zeros, giving 
circle readings at 7' 12' apart. 

111. 28 angles measured by Mr. Geo. Logan, with the above instrument, on 5 pairs of zeros. 
IV. PO angles measured by Captain Du Vernet with Colonel WaughJs 24-inch theodolite No. 2 

(5 microscopes) on 5 pairs of zeros. 
V. 39 angles measured by Mr. Geo. Logan with Troughton and Simms' %-inch theodolite No. 2 

(3 microscopes) on 6 pairs of zeros, giving circle readings at 10' apart. - 
The e. m. a. of observation of a single measure =d Sum of squares of apparent errors of observations. 

of an angle No. of observations - No. of angles x No. of changes of zero. 

The e. m. a. of graduution and hervation of Sum of squares of apparent errors of zero. 

the mean of the measures on a single zero KO. of angles x (No. of changes of zero - 1). 

C 
Number of 

e. m. r .  of observation of e. m. r .  of graduation and ob- 
a single measure. servation of a sing10 zero. 

.4 
rn 

[ 
3219.84 '- f111-g3g [:";::r1) ] '= t11'.6p0 

1404-540 

do. 7'12' 2.53 23 683 
683 - 230 23 (10 - 1) 

do. ,, 2'16 = f l".OSO 
604-280 28 (10- 1) 

. 

I 

I1 

Waugh's 24"No.Z. 
apt' DuVernet. do. ,, 2'46 40 980 

980 - 400 40 (10 - 1) 

v 
Mr. Logan. do. 10' W 2.25 39 1054 a { 

'1°18 

{ 
59898.57 '= f1#1.181 

1054 - 468 
= ' 

(12- 1) 

Instrument and 
Observer. 

Waugh's 24"No.l. { apt. DuVernet. 

ditto 

Waugh's %I1No. 1. 
Mr. Logan. 





PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES. 

N O R T H - W E S T  H I M A L A Y A  SERIES. 



PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

Egure No. 37. 

. 

Observed Angles 

7;; 
No. Value 8 .% f i ~ )  

-g b 
F4 

11 0 I 

1 I 7  18 2-98 '27 

85 5 5-71 '25 
3 60 10 22.56 -25 

4 17 26 30.98 '16 

5 46 55 5'73 "9 

6 55 28 5-42 '37 

7 44 53 33'18 '3' 

8 31. 43 21-34 '37 

Equations to be satisfied Factor 
I1 

XI +Xa -Xs -X6 = el = - 1 -42, X, 

xs +x4 -x7 -xtl =q= +0.48, a 
X1 +x9 +x3 

=es= + 2-20, X, 
+X6 +X6 +x, +xs +x4 } 

3 . 2 1 ~ ~  -m94 + -57 x3 -3'18 x4 1 =el= + 1'05, A4 + 094 ,  -.69 x, + 1.00 x, -1.56 x, 

Equations between the factors I Values of the Factors 

Adopted angular errors in seconds 

Xl = + '20 X6 = + -57 
x, = - -16 x, = + '89 
X, = + -51 x, = + -19 
x4 = + .08 x, =- -08 

[el= 545 

h 
O 

I 

3 

3 

4 

0 

-5 1 
ba 

S 
0'2203696 

I.9~69800 

0'0043214 

1'6522463 

Co-e5cicnts of 

h l a a  A4 

+ 1.08 - '04 + '920 

+.89 - -07 - '411 

1-97 + '447 * 
+5'553 

Q 

k 
0 
0) 

g g  
-;1'42 

+om48 

+2'20 

+ I ' o ~  

Symbolical 

el e9 es e4 

+ 1.0926 - '0837 + -0628 - '1923 

+ 1'1707 + -0176 + -0993 

+ '5211 - '0512 * 
+ '2235 

5 
-w 
0 

& 
-- 
x, = 

X,= 

& = 

x4 = 

3 
' E: 

I 
2i 

-1.661 

+0.826 

+1'010 

+oS449 



KORTH-WEST HIMALAYA SERIES. 

Figure No. 38. 

Observed Angles 

1% Fa Vhlue 

o 1 1) 

I 58 a3 21'42 '26 
2 7 0  23 56'17 '22  

3 40 26 28'44 '36 
4 53 53 21.46 -58 
5 69 9 37'93 '27 
6 74 27  48.93 '27 
7 52 4 8.96 -26 
8 39 31 22-32 '37 
9 77 16 5'57 '20 

10 47 30 56.07 '28 
11 7 0  57 40'02 '23 
12 47 8 45.19 '16 
13 78 35 46.20 '16 
I4 59 I 7  40'96 '31 
15 33 10 26.71 ..39 
16 36 6 40.46 %I  
17 18 6 53.09 -35 
18 80 44 20'95 -35 
19 56 58 12.04 '15 
20 43 26 1451 -33 
11 59 44 19.66 -19 
2' 74 47 35.45 -31 
13 75 7 45.60 -09 
24 106 54 4'70 '39 
25 65 32 50.52 -23 
16 50 58 50.04 .26 
n7 39 55 32'44 '28 
18 11 57 45.96 '30 
29 27 2 1  41.93 .36 

Equstiona to be satisfied Fsctor 
d f  ... ... ... =a + x3 + 1 5  . n .  .,. =el = + 0.52, hl 

... ... ... ... ... x1 , +% + XI2 =e, =- -12, 

... ... ... ... ... + x10 + I13 =e3 = + 1.82, A, 

... ... ... ... ..a IT + I l l  + I19  =e4 =- ~ 7 6 ,  A, 

... ... ... ... ... 2" + Xlll + I 2 1  = e , = + l . o 8 ,  h, 

... ... ... ... ... x16 + x17 + Is +I26 =e 6 - -- 2'34s h, ... ... ... ... ... X, +% +% +x, =e, = + 1.91, ... ... ... ... ... % + XI* +% =q =- 1.56, 
x17 ... ... ... ... ... +% + xa  +x, =e9 = 0'92, & 

... ... ... ... .I16 + =, +xn  ,.. =elo = + '35, A,, 
x +q + x7 +.x, + xp +xl0 ... ... ... ... ... =ell = - '22, Al l  
q,, +%, +% +a +% ... ... ... ... =ev2 = '06, h12 

1 . 1 7 ~ ~  - '364 + '2oxI3 - '73xr + 1 . 0 6 ~ ~  - '59x14 + 'r6118 -':58~,~ +.35x11-~65x19 + .62x1 -'93xlZ =el, = + '19, XI, 
. 2 7 ~ ~ - 3 . 0 6 ~ ~ ~ +  4 . 7 2 ~ ~  - '27% + '45Xg - 1.931% + I'37Xls - .811~~ ... ... ... ... =e 14 - - 4'28~ 
.59x14- -13x9 + 1 . 1 9 ~ ~  -1 .53~~s +3.06x17 - 4 . 7 2 ~ ~  + 1'21x, -.16x18 ... ... ... ... =el$ = -3'5% A15 

Equntiona between the fnctors 

- 
5 
a 

A, = 
h = 
As = 
A4 a 

& =: 
& a 

h= 
ha 
% =  
Am = 
AU = 
An= 
A ~ =  

A, = 
A, 1 

- 
Co-efficienta of 

Al A% A3 A4 A6 & 7 & & XIO Al l  AIZ AIJ A14 4 s  

+.85 + '27 + '3420 
+ -69 ' 2  7 '0124 

+ 1'02 '28 - '3914 
+ .64 '26 -.or70 

+ -91 '37 t '19 - '0542 + '39 17 
+ 1'73 + .66 '3 1 - '0882 1'0710 

+ .98 '39 '09 + .8004 - 1.4160 
+ '84 '20 '33 + '1669 + '1369 

s + 1.05 '40 '4044 - '3450 
+ 1.06 '39 

+ 1'65 
'2635 

+ '4017 
+ 1.31 + '2396 '0594 

+ 1.7183 - '1169 
+ 1x0685 9'9b08 

+ '"9395 

c 

2 ' 
A 

1 
2 

3 
4 
5 
6 
7 
8 
9 

I0 

I I  
12 

13 
14 
'5 

Values of the Fadom 

+:!52 - '12 

+ 1'82 
-0'76 
+ 1-08 
-2'34 
+1'91 
-1'56 
. 0'92 " '35 - '22 

'06 
+ "19 

4'28 
-3'52 

Adopted angular errors in seconds 

XI-  +0'13 4 =-'I5 x11=-.~5 X165-'23 xZl= + '23 xns=-'56 
x2= + -06 x, = -*40 x1,= -'lo Xl7= -'95 x,= -.Go m= +'39 
xs= + '49 x8 = + '53 xlaU + '38 XI,= + '32 x,= +'19 x,= +'44 
,= + -99 xo = -'6z x - 6  x - -'21 19 - x,= +'39 .x,= +.qg 
%=- -0 j xlo= + '45 x15 = - '43 = - 2 7  IS= +'79 

[m'l= 20'97 I 

Symbolid 
- 

el e, e3 el' e! e6 O7 
% % e10 ell 012  IS 014 01s - 

+ 1.3894 + '1225 - 'o301 + -1139 + -0980 -.oo69 + .0086 + '1242 - .ooze - .ool I -2999 + -0098 -.2928 +.oo71 +'Oleo 

1.5972 + '1013 '1534 '1557 .orgx .0176 '113z+ .o302 + '0313 '3779- .0670 -0064 .or86 -0268 
1'1663 '1183 .1382 -0161 '0182 '0465 ' 0 4 s  '0491 .2723 '1x25 +'2897 ' o z ~ z  '0307 

1.7230 -1651 -0162 -0191 '1137 '0342 -0356 .3932 'of70 -0271 '0202 -0292 
1.3945 +-0944 - -1234 '2389 -1123 -0963 '4015 .;485 .0730 -.0916 -'1284 

'9598 + -0360 '0496 - '6168 - '042 I + '0392 '0453 - 'o~qo '1565 '2363 
1.5527 - '0705 '5889 + -0446 -'0459 + '0777 +.or46 +'1474 +'2944 

+ 1'4823 + '1855 -1736 '2853 - '5065 -'0831 -'0379 -'0513 
1'75za '1919 '0800 '4822 +'o682 +.ozqo +'0580 

1.1356 -0831 '4626 '0683 '0607 '0886 
+.9667 + .1786 -.o18r -.0484-.06~8 

1.2617 -1651 +'0087 +'oo60 
+-7420 '0205 '0300 

-2616 -257 I 
'3654 

- 
0 

.4 

a a 

+ '5177 
'0554 

2'2316 
- '9168 
+ .9489 
-1'4655 
+3'0392 
-2'2705 

1'3796 
+ '3025 - .6191 
+ '6865 

'722 7 
'8606 
'9047 

3 

i'7140530 
2.7433530 
0.3486125 
i.962260~ 
; '977202~ 

0'1659769 
0'4827636 
0'3561120 
01397564 
1.4807110 
1.7917889 
1'8366405 
~8589340 
t.9347862 
1.9564816 



4, PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 
0 

Figure No. 39. 

Observed Angles 

32  
No. Value .d k.9 a 

%B F4 

0 I I1 

I 43 28 52.38 .rg 

2 46 I 31'98 '43 

33 56 33'47 

56 33 3'95 '51 

5 53 44 9-82 '36 

6 35 46 15-90 '22 

7 48 50 43-66 -26 

8, 41 38 51.99 '34 

Equations to be satisfied Factor 
I f  

xl + x ~  - '6 - x6 - - e, = -2.07, % 

X, + 4  -=I -x, = e, = +2*26, X, 

x1 +XP +x3 "'1 =e8=-2-33, & 
+ Xs +X6 +% $4 

1.05 x1 - -96 4 +1.49 x8 - -664 1 = e4 = + 1-24, + '73 X6 -1.39 x6 + '87 S, -1'12 X8 
x4 

Equations between the factors 

Adopted angular errors in seconds 

x, = - -52 xs = + -23 
x2 = - 1'18 X6 = + '14 
xs = + -32 ~7 = - '71 
x4=+ -31 xg= -  '92 

[wx9] = 9.71 

Values of the Factors 

c, 
O 

I 

z 

3 

4 

- 
8 
3 

% = 

h, = 

& = 

x4 = 

al 

w 
0 
al 

g 5  

Symbolical 

'31 e, e, e4 

+.8402 -'0149 --0102 +so469 

+ -6837 -*1053 --I 293 
+ -3674 + '0130 * 

+ ,3328 

Co-efficient8 of 

h X , %  x4 

I! 
' E 
8 
zi 

-1.691 

+ 1.662 
- 1-057 
-0.008 

It 

-2.07 

+2'26 

-2'33 

+ 1-24 

A 
-3 
8' 
I4 

0.2281436 

o-zzo631o 

0.0240750 

~'9030900 

+ 1-20 + '04 - -170 
+1*65 + '45 + -623 

+ zs85:+ '057 * 
+3*268 



NORTH-WEST HIMALAYA SERIES. 5- 
0 

Figure No. 40. 

Values of the Factors I 

- 
Ohrved  Angles . Equations to be satisfied Factor 

11 

+1'341o + '1440 + '1349 + '0992 + '0533 + 'o;y3 - '1404 - ~264.4 -'029,5 +'0044 
3.2782 1.6749 '1417 '0734 '2587 2.2841 -5893 '3269 '2407 

3'5561 -2662 '1446 '1551 3.2337 , .6266 +'0354 -3226 
1.2739 '1399 '07.57 '2927 '4941 '1769 '0936 

1'2402 -0380 '1595 '2674 -1050 '0541 
e 1.1659 '1513 '3225 --1911 -'0516 

+4'5359 + -6608 -0780 '7460 
1'2124 +a0028 '0691 

-6079 +'2235 
-6886 

- '1583 
'1657 

1.6341 
+ '8903 

-0229 
1.6280 
2.1300 

- '9726 
-3015 

1'5051 

... ... xs + 4  +x, =el =-0.30, A1 

... ... X l  +4 +4 + x1s =eg = + 0'2.5, Xp 
No. value + X ~ S  +*l6 ... + %a . =eg=-0.62, Xg ... ... ... + ~ 1 4  + X ~ S  =e4 =+0.57, A4 ... ... X1O + Xi? +% 6 . .  

=e5 =-0'12, 
... ... ... X11 + X S  + X ~ P  =e, =+ 1-25, ... ... o I I I  X1 +XIS  +xis . + xi6 =e7 =-0.06, A, 

... Xt, +LI +XS +% + X ~ O  + xll ... =eg =-0.63, h, I 20 55 19'40 '11 
26 20 4-76 -16 '31X4 - '64x3 + '91x19 -'38x, f '3 1x17- '63 % + '62x14 - 1'61x18 

+2'02% - 'g5xl6 h 

Adopted angulnr errors in seconds 
XI=-'33 x,= + '47 xe = -'03 xis= +'36 x17= -'OW 

4=+'37 %=-. 19 xlO= .18 xis= '19 x18=+.'4r 
q= '01 x,= -25. xll=+.17 x16=-.28 xl9= -61 
x4=-*12 %= ~ 1 5  xle=-'39 xla= +'20 += -08 

[wxsl = 7'34 

3 57 '9 35'53 "6 
4 72 41 11-08 '45 
5 69 0 34-68 '27 

6 49 59 15-38 ' I7  . 
7 57 4-4 36.41 '1% 

8 49 22 6-82 '11 

9 89 57 41.67 '40 
10 49 47 35'12 '19 
11 63 8 43-97 '26 
1% 51 59 24'29 '59 
13 75 0 1-92 '15 
14 58 10 48.05 '29 
1.5 46 33 13-14 '10 
16 32 5 15-73 '07 
I7  72 3% 14'00 '29 
18 31 51 32'88 '29 
19 47 50 45'56 '45 
a0 57 40 13-58 '38 

-63% -2'02% +.g5xl5 -46% +';8xle-1'5g x16 +2.62x1 - .2;xIs =elO= -2'33, Ale 

Equations between the factors 

Co-efficienta of 

A l h , & 3 A 4 ~ b & ~  % 40 

+'78 + '17 + '0371 
+ '54 +.26 + '12 + '3232 + '0.001 + '87 +.66 + -11 - 'og50 + -3493 + '98 + '40 - '2871 

+a86 + '19 - '1495 + '98 + '26 + '3069 + '9% + -5966 
I) + 1.25 - .orgo 

+"3054 - '7432 + 2'1 742 

No. of 
e 

I 
2 

4 
5 
6 
7 
8 
g 

10 

Value of 
e 

-Oi\O 

+0.25 
-0.6a 
+oa57 
-0.12 

+1.25 
-0.06 
-0.63 
+0'76 
-2.33 



6- PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 
C 

Figure No. 41. 

I Values of the Factors I 

Observed Angles 

Z 
d 
0 + 

Value 8 %  PI'G . d 

g B  
Pfi 

1 38 53 46-97 '62 
2 75 51 40.57 -20 
3 47 10 28-33 '27 
4 37 55 3c-83 '30 
5 56 57 53-86 '32 
6 83 11 17-33 '69 
7 57 33 31-84 '55 
8 46 11 38.97 -50 
9 54 26 18-86 -27 

ro 61 39 19-02 '36 
11 89 9 0.63 -89 
1 2  57 54 55-61 '31 
13 80 25 11.74 -2: 
14 83 51 11-95 '33 
13 60 45 37'56 '2.5 
'6 33 17 29-68 -35 
1 7  41 42 31'12 .16 
18 73 2 45-91 '16 

Adopted angular errors in seconds 
X ~ = - I . O O  x4 = + -04 x, = + -08 xlo = - -20 xlS = - -21 = + '35 
x p = +  -18 x s = + ' 2 8  x 8 = + . 0 5  xll=-.O1 x l C = + . ~ 5  x17=-.05 
xS = + '03 x6 =- '47 x, = + '14 x,, = - '13 xls =- '10 xi, = + -03 

Equations to be satisfied Factor 
I1 

XZ +XS + *S =el= +om49, X, 
X1 + X a  + Xia =eg=-1-60, Xg 
X? +kll + Xl6  =eS=+o*4z, X, 
'a + xis + xis =e4=- -02, x4 
X9 +X14 + '17 - -e,= + '24, X, 
x4 + Xl0 + x13 =eg= - '37, h, 
x6 + x 6  +q - k X 8  -kX9 + l o  =,=- -12, A, 

+.93x3 -.25xn +1'24x1 -'63xm + ' 0 1 x ~ ~ - 1 ' 5 z ~ , ~  =e8=- +'56 xI6 -'30x18 + 1 . 1 2 ~ ~ ~  -.II xu +" I7  xis-1-28 x4 1'95, x, 

Equations between the factors 

Co-efficients of 

h h b X4 X5 %I h, h 

+-79 + -32 + -201 + 1.62 + '69 + '574 
+ "79 + '55 - '523 + -91 + '50 + '092 + '76 + '27 '143 * +'93 + .36 - '338 

+ 2.69 + 2'928 

No. of 
e 

I 
2 

3 
4 
5 
6 

Value of 
e 

+d!49 
-1.60 
+0'42 - '02 
+ -24 
- '37 - '12 1 -1.95 



NORTH-WEST HIMALAYA SERIES. 7-1 
C 

Figure No. 42. 

Observed Angles 

- 
$ U  

NO. Value @ 
g ' 

o I 11 

50 38 59.41 .90 
45 49 37.01 .48 
55 3C64 .30 

4 43 39 "'97 '27 

5 18 36 2'25 '11 

6 61 40 1.3'90 '55 
7 45 42 48'23 '52 
8 33 I4 7'84 '63 
9 17 4 16.49 '4.3 

lo  58 52 28.92 '28 
11 28 15 26.73 '33 
12 37 48 38.22 .76 
13 19 46 48'38 '23 
14 35 26 38'99 '27 

'5 87 54 '3'" '30 
16 153 35 20'98 '19 
17 9 2 0  2494 '48 
18 33 13 22'09 -18 

Equations to be satisaed Eactor 
I ,  

xa + 1 4  +x6 ... .., ... + 1'03, hl 
I 1  + x2 +X7 X ... . . , ... - -q = 0'42, h, 
xs + xa + x4 + 1 1 4  . . . . . . . . . =e a -  - 0.139 ha 
& + X g  +Xlo +I,, +Xu +Xi8 ... . . . ... =e 4 - - 0'72,  A4 

+ x7 + xs +XI, +XI, . . . . . . . . . =e6 = - 1-36, As 
x9 + +x17 . . . ... ... =e6 + 1'12, h6 
XIO +XIS +XIS . . . ... ... -e7 = 0.86, A7 

1.0484 -'70x3 + ' ~ z x ,  -2'9714x6 +2.78065x1~ -.zo(x7+x8) f . 9 7 3  - 1 . 4 0 5 ~ ~ ~  =e8 =-3'85225, ?q 
1 . 5 2 1 ~ ~  - 1 ' 8 6 1 ~ ~ ~  + 6.07993~1~ -3'2564x9 + '60x10 - 1'527x18 =e9 = 2'61zs0, A, 
'20(x7 t xs) -'97x2 + 6 ' 0 7 9 9 3 ~ ~ ~  -3'2564rs + ' 6 0 ~ ~ 0  - 1 . 5 2 7 ~ ~ ~  + %axl -'44(xll + xis) =eloa 1'65675, Ale 

Equstiona between the fsdora 

Values of the Factors 

Cp-e5cienta of 

- 
A% As A7 A8 A9 A10 

c 

.;: 

2 
' 

5 
8 

Al = 
14 a 

A3 a 

% - 
h a 

% = 
% = 
h a  
hp - 
40 = 

0 

C 

0 

4 
P 

1 

2 

5 
6 
7 
8 
9 

Adopted angular errors in seconds 

XI = +0'32 Xs = + '39 Xo = + '75 x13 = - '69 XI, = + '09 
$=- '41 x,, = + '25 XlO = + '24 X14 =+'I$ Xl8 = + '22 
xs = + '43 x, = +-06 xll =-'10 xl6 = + '40 
x4 =- '34 Xs = -'47 xl9 = + '45 x16 = + '28 

[w9] = 8'21 
d 

4 

- 
- 1'9650699 
~7098464 
- 1'1263133 
"5578079 
1.7390014 
0.189454 
0'1za8153 - 
- 1.9513910 
- 2'3554515 
1.2168551 

Symbolical 

el % % 8 4  8 5  eb @l % % 1 k 

I1 

+ 1.03 1 + 1.23 +US7 + ' 0 3 ~ t  

+1'1055 +.or69 - -6299 -.1213 + -2392 + -1135 + -.oaoj +.or69 -'o264 
'5x38 -0575 +-1z18 - -3300 - .o98a - '0740 .oqa -1334 -1352 

+ 1'3576 '2583 '5119 '2417 '1535 +'0303 -.o362 + . 0 5 6 ~  
-9993 '4692 %173 '6055 '0613 +.o186 -'oagq 

+1'1385 + -3988 + '2829 -'o77z -a3165 +'3088 
1.6659 '4865 -0570 '0340 -'oz45 

8 1'6840 '0365 '0094 + '0200 

+'a399 -0046 .oop 
+'4693 -.4559 

+.4888 

0.42 
o'13 

-1-36 
+I-12 

0.86 
-3.85225 

2.61 250 
10 I 1.67675 

+ '922: 
'5 12 7 - '1338 
'3613 
'5483 

+ 1'5468 
1'3268 

- '8941 
+ '0227 , 

- '1892 

+ 2.66 .48 + 1-00 .3616 + '0420 
+ 1-32 '7 5 "592 - -4656 

+ 2'33 0.63 + W ~ I  +*46 - '1260 + 1'7585 + 1.3921 
t 2'13 -9614 - '2356 

+ 1-10 + '4958 1.5181 + 1.5181 
+ -76 - '1069 - '1069 

8 + 4'3724 '1923 '4976 
+ 25'4337 + 23'286.3 

+ 24.1376 



PRINCIPAL TBUNGULATION-REDUCTION OF FIGURES. 

Rgure No. 43, 

Observed Angles 

+ 
8 -  

NO. Value e %  
-@ 
& 

0 I I1 

I 5 o 56.09 '91 

1 32 2 59'10 -62 

3 61 454 47'78 '27 

4 23 o 37.80 -28 

5 86 14 15-62 -56 

6 113 33 36.87 -80 

7 43 54544'77 '34 

8 14 46 56.24 '32 

Equation8 to be satisfied Fador 
11 

Xa +Xs +x, =q=-0.86, 4 
x4 +=a +x, =e,=-1*62~ X, 

X l  +x, = % = -3.28, 5 
+X4 +XI +xO 

. '54x3 - 1.60% + 1 . 0 6 ~ ~  1 = e4 = -3-33, A4 - 2'354 +I 1'39x1 -3'79x0 

Equations between the factors 

Adopted angular errors in seconds 

x1=-.60 x6=+.1q 
xP= - • 72 x6=- '44 
x,= - -28 x,= - -62 
x4 = - -56 %= -- 50 

[wxpl=4'80 

Values of the Factors 

j 
I 

2 

3 

4 

r4 
0 
M 

S 
h 

%= 

Xg= 

&= 

A,= 

j l l  
Co-efficients of 

x, x, A4 

Symbolical 

e, es es e4 

+ 1.0148 + '2234 --4930 +.0386 

+*8580 --3400 +'0251 

+ +'7537 -'0519 

+ * O I I ~  

11 

-0.86 

-1.62 

-3.28 

-3'33 

+I-45 +oa89 - 0.846 

+1.454 + -62 - '298 

+2*74 + 8.008 

+ I 26.248 

z 
'E: 

B z 

+ -2538 

- '5503 

- 1.3246 

+ ,0581 

0 

3 
-E 
M 

5 

r'404.4745 

I'7405~16 

0.1220848 

2'7638022 
1 



N0RTH:WEST HIMALAYA S E B W  

Figure No. 44. 

Observed Angles 

M 

9% 
NO. Value . L a  M 

8b 
I4 

0 I 11 

I 20 I 53-77 -26 

2 59 34 23'O4 '17 

3 81 43 17-69 -08 

4 18 40 29-22 '10 

5 13 21 36.13 '18 

6 66 14 38-73 -17 

7 82 30 2-53 -08 

8 I 7  53 -43.55 '11 

. Equations to be satisfied 
11 

Factor 

X1 +% - X6 'b = 4 = + ~'90, x, 
=a + =4 -=7 -4 = % = + 0 ' 3 5  k, 

: 

Equations between the factors Values of the Factors 

11 +xs +xs 
+ x 4 } = % = +  0.37, 

+x6 +X6 +4 +=a 

2 ' 7 4 ~ ~  -'59x9 Sr '15X8 - 2 . 9 6 ~ ~  
=e,=+11'97, X, 

+4 '21X6  - ' w 6  +'I3=7 -3'IOX, 

I 
Co-efficient5 of 

A1 x, x, A4 e, es 

+-78 

+'37 - '01 + '047 %= 

* +1*15 + -680 &= 

+7'170 x4= 

w 
cc, 

cc, 0 
0 

Adopted-angular errors in seconds 

Xl=+I'73 Xs=+'70 
q=+ '13 x6=-'74 
4= '00 x,= -*I2 

x,= - '53 4=-'78 

[wxq = 26'33 

I 

3 

3 

4 

+ Il'g0 

4- 0.35 

+ 0'37 

+11'97 



10- PRINCIPAL TRJBNGULATION-REDUCTION OF FIGURES. a 
Figure No. 45. 

Observed Angles 

d 
a - 
g %  

No. Value &.G 
% $ 2 

0 I I1 

I 25 20 12'66 -09 

3 33 29 27.75 '34 

3 84 16 14-08 '10 

4 36 54 8.99 'I5 

5 16 56 7-04 -06 

6 41 53 32-46 "3 

7 87 7 24-75 '11 

8 34 3 57'65 'I3 

Equations to be satisfied Factor 
I1 

XI + X 9  -Xs -XI = e l = + - 8 2 ,  \ 

Xs + X c  -XI - 'a =ea = - -08, Xp 

x1 +=a +xs 
+I4] =es =+ -14, 

+ X s  + X s  +% + Xe 

2.1 IX,  - Im5IX9 +'IOXS - I'33Xc I =e4=+oS57, X4 
+ 3 . 2 8 ~ ~  - I J x + 'ogq - 1 . 4 8 ~ ~  

Equations between the factors 

Co-efficients of '6 b &3 

Adopted angular errors in seconds 

x1 = + 2 5  x6 = + '01 

I 
Xp = + '32 X6 = - '27 
x3 = '00 + = + '0.3 
xc =- '12 X8 = - a08 

[ W X ~  =1.59 

Values of the Factors 

~ r r  I 
hl= 

%=. 

%= 

X4= 

+'62 + '24 - '376 I +!kz 

e1 ea Symbolical es e4 

+1'8445 + .0072 - -2822 +'2020 

+ zmoqrz - 'ozoz -.ooo8 

* + 1.1014 +'2390 

+'4857 

z 

3 

4 

7 .- Z O) 9 I- 

+I-588 

- -160 

+ '059 

+ '476 

-so8 

+'I4 

+'57 

U 

3 3 2' 
I4 

o-zo08505 

;.2o41zoo 

2 77~8520 

I-67;6o;o 

+'49 + '01 - -004 

+ +I*I I  - -646 

+ 2'533 



NORTH-WEST HTMALAYA SERIES. 11- 
a 

Figure No. 46. 

Observed Angles 

r. 
rd 
0' 

No. Value 8 %  
P4.G . - ss 
P4 - 

0 I I1 

I 25 31 47-28 -12 

55 55'24 '16 

3 70 45 9-03 "6 

4 27 40 1z*gz '09 

5 22 o 1-96 -19 

6 59 34 39'77 "0 

7 72 28 25'02 '12 

8 25 56 57-19 

b 

EQuations to be satisfied Factor 
I t  

XI +=a - Xs - '6 =q ,= + .66, x, 
XS + 4 -"! -=a =ea = -.60, b 
x1 +x9 +fs 

+I4{ =es =+.8o, As 
+x5 +% +% +Xe 

+z .o~x ,  - ' 6 7 ~ ~  +'35xS - 1 ' 9 1 ~ ~  I =e, = + -95, + 2 . 4 8 ~ ~  - '59X6 + '32% - 2'05x8 
x4 

-z8 I 
Equations between the factors Values of the Factors 

Co-efficients of 

% b  &, a, 

+'57 - -01 - 268 

+.65 - -15 + '420 

+ +I .ZZ - .0g6 

-1-3'338 

O 

I 

3 

3 

4 

0 

.ii 

.f! 
'% 
brJ 

2 

0'15;g430 

0.0618293 

i~7.55874~ 

;'7489629 

f.., 
3 - 
0 
rJ 
kl 

- 

XI= 

A;= 

\= 

X,= I 

Q 

eel % l o  
Q 
I 

i z  
+li66 

-.60 

f .80 

+'95 

Adopted angular errors in seconds 

x1 = + .38 xg = + '10 

xp = + -26 x6 = - '12 
X, = - -06 X, = + '23 
XI = - -15 xg = + .16 

[wxp] =a.62 

Symbolical 
- 

el e, es '34 

+ 1.8299 - -0999 +.or53 +*16co 

+ 1.7251 +'r940 -'21g5 

* +'8438 +'OOIO 

+-3401 

H 

u 
d 

. A  

k Q) 

! 
X 

+ 1.432 

-1.153 

+ . j 70  

+ -561 



12-, PRINCIPAL TRIANGULATION-REDUCTION 05' FIGURES. 

Figure No. 47. 

Observed Anglee 

2-  
No. Value 853 

JB 
O I I! 

I 54 54 45'60 'I7 
2 36 28 14-59 -10 

3 58 48 34'42 'I4 
4 7% 32 42.26 '13 
5 84 43 12.28 '11 
6 71 6 8.36 -13 
7 70 42 49'56 '34 
8 82 4 45'57 '12 
9 5' 23 5'13 '09 

10 74 I 7  50'73 '27 
11 53 59 9'46 'I4 
12 26 28 58.58 .36 
I3 34 59 24'94 '13 
14 56 4 14-70 '09 
I5 71 26 19-24 'I4 

Equations to be eatisfied Factor 

11 

x, +xs +X6 = q=-1*10, X, 
XI + Xa xu = e9=+0-11, X, 
X? +=lo +xu = es= - -37, X, 
3 3  +xu + X1s = e4= -1-25, A4 
x4 +% + '14 = es= +om59, % 
XS +xa +% +xB = e6=+ yo, Xs 

+ ' 6 1 ~ ~  -1'35% +'70x1 -'73xll + -A:O) 
P e,=- -62, X7 -I'43x18 +2'01xl~ -'3-16 +'67x14 -'3IX4 

Equations between the factors 

N ~ ,  of 
e 

I 
z 
3 
4 
5 
6 
7 

Values of the Factom 

Vdue of 
e 

I 
+oal r 
- .37 
-1.25 
+0'59 + -90 - '62 

0 

3 
'1 
4 

0.6008640 
1.7993405 
0.2469907 
0.4940154 
0.0111474 
0'4646386 
i-6937269 

1 .  
3 
k 

%= 
b= 
&3= 
A,= 
%= 
%= 
h7= 

Co-e5cients of 

S. x, x, x4  x, x, x, - 
+'35 + .II -- '050 

+ '44 + '13 + '017 
+ '74 + '34 - *I10 + '62 + '12 + -676 
i e  +*31 + '09 + '020 

+ '79 + 2'201 

Adopted angular errors in secoade 

XI=-'04 x4=+.10 x,=+'39 xl,=-'43 xl,=-'33 
4= -*47 xs= --12 x8= -.03 xl1= -*IS x14= +'13 
4=-'5I X6= +'30 +-36 xu= -'75 Xu= -'47 

[wxq =XI-81 

Symbolical 

li- e, % % ed e~ e~ % 

+3-056 + -175 + -287 + -04. + '171 - -603 + -067 -3.989 
+2'448 + -260 + -177 + '173 -*585 - '058 

+1.767 + ,110 + '254 - -888 + -057 
+2'562 + '194 -'495 - '783 

3k +3'398 - '578 - '076 
+1.969 + '104 

+ *7= 

- '630 
-1.766 
-3.119 
+I-026 
+2.915 
+ '494 



NORTH.mEST HIMALAYA SERIES. 13- 
0 

J. B. N. H E N N E S S E Y .  

Figure No. 418. 

Observed Angles 

Z 2  
No. Value 2 

.3g 
14 

a I 1 1 .  

1 67 51 58.28 'I7 
2 68 4 45-31 '13 
3 47 2 23'98 'I4 
4 58 11 47-64 -11 

5 64 52 59'72 '07 
6 62 19 8-28 -27 
7 69 o 23-09 '26 

55 24 z1'17 '29 
9 55 47 54'54 '47 

10 52 35 '3'47 -09 
11 47 51 45.46 -18 
12 49 49 0.66 -15 
13 69 13 5.90 '17 
I4 55 57 59'89 '09 
15 68 14 12-76 -17 
16 61 12 30.07 -19 
17 63 23 14'54 '1% 
18 63 8 0.03 -23 

I 
Equations to be satisfied Factor 

11 

X2 + Xs + Xii =el=+ '85, X, 
XI + xa + XIS =e,=- '41, X, 
=7 + Xn + Xia =e,=+ '47, X, 
'8 + "16 + "17 =e4=- -28, X4 
XD + xu + Xls =eb=+ -23, X, 
X4 + XIO + "1s =eB= - 1-23, X6 
X s + x6 + x7 + xa + xe +xl0 =el= +0'27, A, + .93 x3 - .40 x2 + -41 x1 - -84 x12 + -90 xll -'51~la) =ea= + I - ~ ~ ,  X, 

+ '50 x17 - '55 x16 + '40 x16 - -68 x14 + -38 xl5 -'62x4 

Equations between the factors 

Values of the Factors 

Co-eficients of 
- 

x, X, X, X4 X6 X, X7 x, 

+a34 + .07 +-078 
+ '59 + '27 -'056 + -67 + -26 +'045 + -60 + "29 -'045 

+ '73 + '47 +'m7 
* +-37 + .09 -so03 

+ 1-45 + '706 

No. of 
e 

I 

Z 

3 
4 
5 
6 
7 
8 

Value of 
e '  

+ !k5 
- '41 
+ -47 
- '28 
-I- '23 
- 1-23 
+on27 
+1*47 

- 
Logarithmic 

0'3016809 - 
1.8796692 - 
- 1'5951962 
1'7596678 
2 .~7875~6 
0_'5352941 
1.6928469 
0'2362853 

Adopted angular errors in seconds 

x1=-.o2 x4=- '49 %= + '23 xlO= --26 x13= --48 xle= -'28 
x,= +.18 x,= 4-77 xa=-'02 xl1= +'34 Xu=-. 09 Xi7= +'oZ 
Xs= +'SO X,,= -'07 Xe= +'22 Xu= --32 XIS= +'I0 X18= -'I0 

[wx~] = 9'23 

Numerical 

+2'003 
- '7.58 
+ '394 
- '575 - -019 
-3'430 
+ '493 + 1'723 

I 

I 

8 
-42 
U 

g 

%= 
%= 
&3= 

X4 r 

X, = 
X6= 
h7= 
%= 

Symbolical 
a 

% '=2 e~ '=4 e6 e6 e7 e8 

-I-3.073 + '092 + -128 + -106 + '178 + -063 - -271 - -334 
+1'991 + '229 + '309 + '395 + '151 - .616 + -150 

+1'700 + '244 + '335 + -125 - '519 - -090 
-1-1-989 + -417 + '159 - -649 + -121 

* +I-926 + .zro - -863 - .oar 
+2'782 - '326 + '017 

4-1'341 - '022 

+ 1'477 



PRINCIPAL TR'IANCIULATION. TRIANGLES. 

N O R T H - W E S T  H I M A L A Y A  SERIES. 

Xcrrm.-l. The values of the side are Oven in t,ho same line with the oppoeitc angle. 
2. (X) and (XI) sppertain to raw-line figures. 

No. of triangle 

I Circuit 
Station 

[XI 
(XI) 
11 

52 

5 3 

54 

55 

586 

Corrected plane 
angle 

o r I I  

SO I 23'113 
85 5 4.912 
44 53 31.975 

Distance 

Lag. feet ( Feet I lLlu 
Corrections to Observed Angle 

(XI) 
11 
1 

(XI 
(XI) 
I 

It 

1-02 

1.02 

1.02 

I 
I1 
I11 

2av486 
29'235 
20'710 

21'638 
20.547 
22.486 

20.547 
39'375 
20'710 

21.811 
15'018 
21'638 

5'074539,3,2 
5.1885385,1 
5'0388050,7 

5'0578427,~ 
5'0353847,7 
5'0745393,2 

5'0353847,7 
5'3178547,2 
5'0388050~7 

5'0613002,9 
4'8992456,l 
5'05i8427,r 

17'97.5 
16.408 
21.311 

118724'21 
154361.32 
109346'54 

"4246.45 
108488'77 
I 18724.~1 

108488'77 
20i900'11 
109346.54 

115159.63 
7929.1'97 

"42.16'45 

1.60 ( 1 .- .630 1180 o 0.000 

94908.37 
86635.81 

115159.63 

lr 

- '187 + -222 
- '185 

I1 

- -12 + -16 - '19 

I1 
III 
V 

'67 
'67 

4.9773044~9 
4'9376974,7 
5.0613002,g 

1.91 1 1 -1.820 1180 o 0.000 

I1 

-'067 
+'062 
+'oo5 

6 8 - 0 6 + - o r 4  - '49 -'078 + '0.3 +'054 

lr 

I - '036 1 70 23 55.454 - '568 40 26 27.202 
+ '084 69 9 37.344 



NORTH-WEST H I W H A  SERIES. 15, 
C 

Corrected plane 
angle 

0 I I1 

77 16 5'341 
jg  17 40'671 
43 26 13'988 

Btetion 

m 
V 
VI I  

No. of 

cimflit 

56 

Correction8 to Observed Angle . triangle 

Edt 

5; 

5* 

59 

1 46 

I1 

-87 
'87 
'86 

+ 

Distance 

587 

588 

589 

590 

591 

592 

Iag. feet I 
5'1291824,9 
5'0743939,g 
4'97iSo44,g 

I t  

+ '62 
+ .67 + '27 

v 5'0$99225,4 
VI I  5'3026164,5 
I X  5'12918r4,g 

3'5O - '350 1180 o o'ooo 

VI I  5'0859423,3 
Ix 4.90262+1,3 

Feet I 
154642'60 
118684.51 
94908.37 

114794'88 
200731-gz 
134642'60 

12~882.78 
79914'23 

114;g+'88 

92118.66 
104213.50 
:g294'97 

86665'28 
103865'79 
92118.66 

76526'12 
118684'51 
103865.79 

79914'23 
95048'82 
76526.12 

11479488 
18503.5'02 
76526.13 

143843'45 
1~05~7 .62  
1 ~ 8 8 2 . i 8  

96014'62 
116494'56 
143843'45 

116494'56 
161292.02 
1~1882.78 

Milea 

25.500 
22'478 
17.975 

21'741 
38.01 7 
25.500 

23'084 
15'135 
z1'7$1 

17.447 
19'737 
15.018 

16'414 
19'672 
17.44; 

14494 
22.478 
19'672 

1.5'135 
18.002 
14'494 

21.741 
35'045 
14'494 

27'243 
I9.017 
23'084 

18'18.5 
22.063 
27.243 

22'06.3 
30'548 
=3'084 

I1 

+'oar 
--089 
+'068 

5'0599225~4 

4'9643476,~ 
5'01 79239,7 
4'8992456,~ 

4.9378451~4 
5.0164725~3 
4'9643476,~ 

4'8838097,1 
5'0743939~9 
5'0164725,3 

4'9026241,3 
4.9779465,s 
4'8838097~1 

5'0599225,4 
5'2672.538,9 
4.8838097~1 

V U I  

2.10 I - g o  0 0 0.000 

PI11 79 58 5'798 5'157890r,3 
IS 43 28 51.843 5'0022422,2 
X 56 33 2.759 5.0859423~3 

2.85 

IX 41 38 51'968 4.9823374,1 
X 53 44 8.81; 5'0663056,o 
X I  84 36 59.215 5'1578901~3 

VIII 5'0663056,o 
Ix 5-20;6128,6 
XI .5'0859423,3 

3'34 1 ( + 3.330 1 1  80 o 0.000 

I1 

58 23 26.718 
74 2; 48'477 
47 8 44'805 

180 o oaooo 

52 4 8.728 
70 57 39.560 
56 58 11.712 

I - '152 
311 . + '107 

1V + '165 

I1 

+ '641 
'581 

+ '338 

I -66 I + . ~ z o  

1n 
vi 
VII  

VI 

VIII 

V I  18 6 53.74; 
VI I  149 55 2 1.046 
IX 11 57 45.207 

1.04 I 1 + -920 1180 o 0.000 

1.78 1 + .760 11 83 o 0.000 

+ -358 + '140 + -262 

III 
I V  
VI  

-61 - '53 

::: 1 ::; I 

- - . o ~ z  
-.OIO 

+ . o p  

-.072 - '602 39 31 21.108 
+.136 - '184 80 44 20.146 
-'c64 1 - .2g4 1 59 44 18.746 

-1.080 1180 o 0.000 

54 13 34-24? 
74 47 35.486 
50 58 50.267 

I.40 I ( +2.340 1x80 0 0.000 



16- PRINCIPAL TRIANGULATION-TRIANGLES. 
C 

3 
'd 8 
3s 

I1 

.76 
'77 
-76 

No. of triangle 

I45 

Btatim 

X 
XI 
XII 

Correctiom to Observed h g l e  

Figure Circuit cirrmit I I / Total 

Corwctad plane 
angle 

0 I 11 

57 19 34.806 
72 41 10.426 
49 59 14.768 

I1 

- '01 + '12 

+ '19 

147 

148 

I44 

. 

25.170 
24'051 
19.986 

20'151 
22'296 
25.170 

19.845 
22.667 

13'340 

Dietanee 

29.839 
19.845 

13'850 
17.234 
13'340 

22'296 
26.239 
13'850 

23'309 
17'630 
20'151 

14'529 
20'80.5 
23'309 

21.712 

17.764 
14.529 

17'9.57 
23'801 
2 1'7 12 

11 

+ -036 + -116 + '148 

132896.42 
126991'5 1 

105523'98 

106398.95 
117720.95 
132896.42 

90994'13 
104j80.34 
119681-06 

70436'25 

11 

+.046 
-'oo4 
-'042 

XI - '444 69 o 33'246 5 m ~ 2 3 5 ~ 3 3 , ~  
XI1 - '17 -'032 '202 63 8 42'778 5'1037746~6 
XVI - .61 +.006 - '604 47 50 43.976 5.0233511,s 

2.96 - 1'250 180 o 0.000 

X 11 49 47 34'353 5'0269373~0 
XVI 57 40 12.594 5*0708537,9 

I YWa 
19'986 
22.667 
18.185 

157548.17 
104780.34 

73 126'92 
90994'13 
70436.25 

117720'95 
138543.04 
73126.92 

123072.22 
93084'19 

106398'95 

76713'78 
109848.59 
123072'22 

114637.01 
93195'37 
76713.78 

94812'74 
125666.77 
"4637.01 

Log. feet 

5.0233511,~ 
5'0780254~6 
4.9823374,1 

I! 

I49 

150 

15': 

1.52 

Beet 

105523'98 
119681.06 
96014.62 

5.1235133~0 

4.9590134~2 
5.0202798~1 
5'0780254r6 

.~'8477962,3 

xv 72 32 13.053 

2.82 1 ( + .12o (180 o 0.000 

x 47 15 23.298 
XI I  57 44 35.889 
XIII 

X 
5'1974133~5 
5'0202798,r 

4'8640773~4 . 
4'9590134~2 
4.847796~~3 

5'0708537~9 
5.1415847,1 
4.8640773~4 

75 o 0.813 

2.1 8 I - -250 11 80 0 0.000 

'46 + '23 +'c43 + '273 20 5.5 19.213 
XI11 

Xv 
XVI 
XVII 

XVI 
XVII 
XIX 

XTX 
XVII 
XXI 

XVII 
XXI 
XX 

640 

641 

' 4 7 / + 0 3 /  1 1  -*o28 + -002 1 126 59 25.742 
'46 - '20 -.or5 - '215 32 5 15.045 

1-39 I 1 + .060 1180 o 0.000 

51 59 24'269 
78 38 29.093 

'39 + "5 49 22 6.638 

9 I 1 + -620 1180 o 0.000 

- '192 75 51 39.618 5'0901600~4 
4'9688758,9 
5-0269373,o 

4'88-18733~8 
5'0407945~0 
5'0g01600,4 

5'0593248~8 
4'9721813~9 
4.8848733,a 

4'9768666,g 
5'0992204~7 
5'0593248,8 

2-46 ( + -020 / I  80 o o.000 

Xm 
XZV 
XZI 

xm 
XI1 
XV 

-68 - '19 
-68 + -03 
6 7  I- 4 I  1 -.038 - '228 58 ro 47'14% 

+.064 + -094 89 57 41.084 
-'026 1 - '436 I 31 51 31.774 

2.03 / 1 - -570 1180 o o-ooo 



NORTB.WEST HIMALAYA SERIES. 17-c 
. . 

No. of triangk 

XXIII 4'9666847,4 926'5'73 '7'54' 
X;YV 5'186645191 153~~9 .83  29''08 
XXVI 5.2409364,~ 174155'19 32.984 

Corrected plane 
angle 

0 1 11 

38 53 47'436 
83 I I 17.349 

station 

XV 
XVII 

Dietence 

Log. feet I 3% 1 Milea 

XX'III 
XXV 
XXVII 

5'091637913 
5'30967.54~6 
5.2409364~2 

3 8 
P"" 

11 

-50 
'51 

13'065 
20.661 
17.630 

20.088 
23.801 
13.065 

17'889 
16'573 
17'957 

28'994 
20'889 
'7'889 

18.084 
15'621 
28'994 

32'984 
28.254 
18.084 

21.375 
30.406 
17'957 

18'084 
20,889 
21.375 

28'254 
42.812 
1.5'621 

4'8387584,3 
5'037780.5~6 

1'68 +1'3a 

68985'59 
109088.91 
93084.19 

106067.04 
125666.7; 
68985's 

94453'95 
87.505'51 
94812.74 

153089.33 
11O293.41 
94453'95 

95481'96 
824;7*07 

153089'33 

174155'19 
149182.86 
9548 1.96 

112860.37 
160.545'54 
9.1812'74 

95481'96 
110293'41 
"2860.37 

149182.86 
226048.33 
82477'07 

XVIII --'025 + -105 57 54 55.215 4'9688758,9 

X V n  5m025580418 
XVIII 5.0992204,7 
XX 4'8387584,2 

XXI 4'975220196 
XX 4'9420354~2 
XXII 4'9768666,g 

XX 5'1849449,' 
XXII 5'042549593 
XXIlI  4'9752n0',6 

XXTI 4'9799213~3 
XXlII 4'9163332~5 
XXZV 5'184944991 

123.191'74 
204021'30 
1741.55'19 

-'058 + 1'262 37 3 54.772 
+ .994 84 43 24.884 

Correctiom to Observed Angle 

I I I + Cimuit circ,it Total 

XXIV 
XXIII 
XXV 

XXI 
XX 
XXIV 

xx 
XXIv 
XXIII 

XXII 
XxIv 
XXV 

23'389 
38'640 
32'984 . ~ . 6 9 + 8 - 1 + . 1 5 4 l  1'69 + I . I ~  -'096 1 + 1.024 1 58 12  40.344 

I I 

I1 

+I.OO 

+ '47 

1-63 11 80 o oaooo 

8 j 54 I 1'740 
58 52 2 7.484 
33 13 20.776 

-'187 - '207 100 54 10.613 

- '35 

2.27 I 1 180 o 0'000 

17 4 15'389 
153 35 20.181 

9 20 24.4.30 

11 

-'034 
+-059 

I1 

5'2409364~2 ' 
5'1737189.3 
4.97992~3~3 

5 . 0 ~ ~ 3 4 ~ 4 ~ 4  
5'20.55982,5 
4'9768666,9 

4'9799213,3 
5'0425495,3 
5'0525414~4 

5'1737189~3 
5'3542012,9 
4.9163332~5 

I 1  

+ '966 
+ '529 



PRINCIPAL TRIANGULATION--TRIANGLES. 

Corrected plane 
angle 

0 1 11 

23 o 38.088 
1x3 33 36912 
43 25 45.000 

I I 
>J 

11 

'3 5 
'36 
'35 

LJtstion 

XXV 1 

XSVI 
XXviI 

No. of triangle 

256 

255 

Diitance 

I Circuit 

, 1.06 1 I + 1.620 (180 o o.obo 

XXV 37 55 35.789 
XXVII  59 34 22.158 
XXIX 82 30 2'053 

XXVTI 
XXIX + '74 +'I97 + '937 66 14 38.877 
XXVIII - .263 32 a 4.307 

Correctiona to Observed Angle 

h g .  feet 1 
4'7215059,7 
5'0916.3;9,3 
4'96668474 

4'8839978,4 
5'0310139,O 
5'0916379~3 

'*1548~01,7 
5-1209189,1 
4'8839978,4 

.On- 

circuit 

648 

Total 

I1 

+ '638 + '402 + '580 

Feet ( 

52663'05 
123491'74 
92615.73 

76559'28 
107402.38 
123.191'74 

142830.2. 
132 104'90 
56559.28 

25 7 

2.58 

259 

260 

I I Figure Circuit circuit 
Mila ~~ 

9.974 
23'389 
17-54' 

14'500 
20.341 
23.389 

27.051 
25.020 
14.500 

675 

676 

677 

678 

11 

+ .56 
+ '44 + '62 

2;i; 1 I::: ,-'I I 3  

1 + '.590 11 80 0 0'000 

xxv +.16,3 -1.567 20 1 $1'403 5-1209189,1 
XXVII - -13 ~ ' 1 9 6  - '326 141 I7 39'594 5'3823255,7 
XXVIII .80 + '55 + ' o . ~  + '583 18 40 29.003 5.09 16379~3 

2-41 I 
XXTX -76 - .r7 - . o o ~  - 1 7 5  59 23 9'375 5'0901777,a 
XXVIII -76 - -32 -.088 - '408 33 29 26'582 4'8971509,3 
X u 1  '77 - " 3  +'093 + '063 87 7 24.043 5'1548201,7 

2'29 

XXVTII 5-180942 1,4 
XXXI 5'0077188,5 

132104'90 
241171.26 
123491'74 

'23077'23 
78913'42 

142830'25 

151684.82 
10li93.22 
123077'13 

101793'20 
210491'44 
142830'25 

140772'54 
26.1548'4 
151684.82 

124451'55 
131949'46 
151684'82 

154124.42 
261548'48 
1319.19'46 

840.33'13 
120937'09 
140772.54 

I1 

25'020 
45.676 
23'389 

23'310 
14'946 
2;.051 

28-728 
19'279 
23.310 

19'2;9 
39'866 
27'0.51 

136.661 
49'536 
28.728 

23.570 
24'990 
28.728 

29't90 
49'536 
14.990 

15'91.5 
29.905 
26-661 

11 

+-078 
-.038 
-'o4o 

pg01777,z 

5'00;7188,5 
5'3232344,7 
5'15~8zo1,7 

5'1485179~4 
5.4175521~7 
5.18094~14 

5'0950003,2 
5.1204076,3 
5.1809491,4 

5'1878714~7 
5'4175521,i 
5.120.+076,3 

4'92.~4505~4 
5'082.5595,6 
5'148jri9,4 

XXX 

2-95 1 ( + .380 1180 o 0.000 

X x T x  1.01 - '25 25 2011.501 
xXVLII 1-02 - '.?I I I; 45 40'302 
XXX 1.01 + '12 36 54 8,197 

XXXI 
XXX 
XXXII 

X X x I  
XXX 
XXXIJI 

XXXI 
XXXTII 
XXXlI 

XXX 
XXXTT: 
XXXlv 

3'70 I I 1 - 1.030 180 o 0.000 

- '4.55 - 2 0 2  

1.19 + .287 

25 56 55.54.5 
132 3 3'.198 

22 o 1.057 

3'5 7 - I ( - '370 1180 o o'ooo 

7 9  I+ 4 i  - 2 ~ 9  1 + -211 3628 14.011 
'80 + '51 +'219 + '729 58 48 34..349 
'80 + '12 +'040 + .160 84 43 r 1.640 

2'39 I I + I . I O O  180 o o.ooo 



NORTH-WEST HIMALAYA SERIES. 19- 
, C 

NOTE.-(XVIII) and (XIX) appertain to base-line figures. 
J. B. N. HENNESSEY. 

Corrected plme 
angle 

0 I It 

7 2  32 41.640 
5 1 2 3  4.115 
56 4 14'245 

Bhtion 

XXXII 
XXXIV 
XxxOII 

No. of trisngle Corrections to Observed Angle 

circuit 

I1 

'5c 
'50 
'50 

Dietance 

1.50 I 1 I - -5gn 180 o 0.000 

82 4 4.3'829 
71 26 !SSr59 
26 28 58.012 

4'64 I I + 1.250 1180 o 0.030 

262 

zzit Log. feet 

4'9850423,.5 
4'8983621,o 
4'y244.50.5,4 

5.3,316131,.5 
5'312.5768,1 
4'9850423,5 

5'037.5784~4 
5.150615~,4 
5'0825.595~6 

XXXTV 
XXXVlI 
XXXVI 

6 ~ 9  

I Feet I a h  

214591.81 
20.5388'83 
96614'50 

122.342'80 
141454.~1 
12o93i'o9 

It 

- -120 

- '51.5 
f '045 

It 

- '10 

- .36 
- 1 3  

446 

447 

448 

449 

261 

XXX 54 54 44'09.1 
XXXIV 71 6 7.202 

XXXV 53 59 8'704 

3'31 1 I -  . I I O  I180 o 0.000 

96614'.50 
79133.82 
840.?3'13 

680 

785 

786 

I 
18.298 
14.987 
J 5'9 1 . 5  

It 

-*020 

--I55 
+ ' I  75 

40.6.+: 
38.S!19: 
1 8 . 2 ~ 8  

23.1 j I 

26';91 
z z ' y ~ 5  

XXXIV ;o 42 47.384 5'3040~.5,6 
XXXV 74 I; 48.866 5.3 125;68,1 
XXXVI 34 59 23'750 5'0875;8474 

XXXVII 5'2391575~2 
XXXVI 5'342159.5~3 

201377'80 
205388'8.3 
1~2342.80 

173443'29 
219866.73 
214591.81 

21029479 
201041.25 
173443'29 

174809'2i 
220092.34 
210294.79 

144200'70 
178.335'50 
1748~9'27 

1998.58'55 
186i86'77 
2~9866.73 

17i98~'14 
1i8.?.?.5'.50 
199858.55 

It 

; 

XXXVLII 

XxXvI 
XXSVIII 
XSXIX 

XXXIX 
X Y XVIII 
(XIx) 

XXXVIII 
(XIx) 
(XVIII) 

XXXVII 
XXXVIII 
XL 

SxXvIII 
XL 
(YVIII) 

38.140 
.38'89(1 
23.171 

32'849 
41.641 
40.641 

39.829 
38'076 
32'849 

33.108 
41'684 
39'825) 

31.099 
.33'7:6 
33'10s 

37'8.;~ 
3.5'376 
41'641 

33'709 
3.1'776 
3 7.852 

5.3316131,5 

5.3228285,2 
5'30328.52~0 
5'239lj75," 

5'242564478 
5'3426049~0 
5.3228285,~ 

5'2153750,6 
5'2.5123;8,1 
5'2425644,B 

5'3007227,6 
5'271346~~0 
5'3421.595,3 

5:25O.3739,7 
5 2512378,1 
5'3007227,6 

2.72 

8.16 1 - .850 180 o o.oool 

67 5 I 55'67 I 
62 19 5.833 
49 48 58.496 

180 o 0.000 

47 51 42.318 
69 o 20.202 

63 7 57.480 

8.11 1 - 1 - -470 1180 0 0.000 

2.02 + -02 -*052 - . 0 3 ~  55 24 19.1 18 
2.02 1- 0 2  - 0 7  1 -- 0 4 )  1 63 23 12.473 
2.02 + -28 +.o;g + .359 61 12 28.409 

6.06 1 1 + 1180 o.ooo 

58 I I  45'277 
5 2  35 10.937, 
69 13 3.786 

8.24 / 1 + 1.230 1180 0 0'000 

'22 55 47 51'949 
5.5 -57 57'5441 
68 14 10.507 

6.96 ( - .230 1180 o 0.000 



PRINCIPAL TRIANGULATION. LBTITUDES, LONGITUDES AND AZIMUTHS. 

N O R T H - W E S T  H I M A L A Y A  SERIES. 

The initial elements of this Series are those of the stations (X) and (XI) and are obtained from the Great Arc 
Meridional Series page 29- being as follows :- 

Lat. N. Long. E. of Gh. Azimuth 
At (X) 30' 28' 36"'91 78' 3' 23"-14 71' 6' 9".23of(XI) 
I$ (XI) 30 22 44 -86 77 43 41 '95 250 56 11 .OI of (X) 

Distance (X) to (XI) in Log. feet = 5-0388050,7 

- 

Note.-(X) and (XI) appertain to base-line figures. 

I , 

Fixed Station A IT Deduced Station B 
- 

Series No. 
2 
f 

25 
m 

26 

>; 

9~ 

;J 

27 

21 

JJ 

I 

azimuth of 

0 I I1 

88 24 11.95 

121 7 33.36 
41 16 20.64 
81 42 48.51 

I35 36 8-93 

345 48 16-18 
105 40 43-01 

92 21 39'17 
Iso 45 6'44 
34 5 58.78 

93 23 40'32 
126 34 7-38 
45 9 9'98 
97 I3 19-30 

136 44 41.02 

Series No. 

(XI 
Y P  

I1 
;I 

;; 

9) 

(XI) 
I 
I 9  

V 

IJ 

I 9  . 
I11 

>a 

9; 

Azimuth of A Latitude North A t o B  
in Log. feet 

.3 
0 

0 1 1 1  

268 4 7-80 

300 54 43-18 
221 9 2-57 
261 31 42-93 

315 30 12-99 

165 51 5-08 
285 30 38-68 
272 11 35'84 

33O 4I 20.94 
214 0 47-23 

273 10 28-66 
306 18 10'50 

225 2 50-48 

277 3 1 7 - 3 4  
316 36 43-51 

of 
Oreenwich 

5'317854712 
5.1885385~1 
5.0578427~1 
5-061300~~9 

4'937697417 

5'074539312 
5'035384717 
5'017923917 
4'8992456>1 
4'977304419 

5'129182419 
5-3026164,5 
4'961347611 
5'0'6472513 
5'0743939j9 

0 I I1 

77 23 48-38 
.77 38 9'53 

77 16 24-80 

77 26 34'00 

77 3 58'41 

77 o 51-37 
76 55 37'73 

76 56 44-62 

26 

27 

' 28 

I 1 30 O i l  27 33'57 
I1 
I 
I11 
v 

(XI) 
I 
IV 
111 
I11 

VII  
I X  
I V  
VI  
VI I  

30 41 44-31 

30 38 58-20 

30 51 56-51 

30 28 14.55 

30 53 12-87 
31 11 36.55 

30 41 5'96 



NORTH-WEST HIMALAYA SERIES. 21, 

\ 

Fixed Station A 1: 
Series No. 

V I  
VI I I  
X 
XI  
VII  

V I  
VI  
VIII  
VIII  
XI11 

X IV 
X 11 
XI 
VIII  
XI1 

XVI 
VIII  
XIV 
XI1 
XI1 

XV 
S V I I  
XIX 
XIV 
xv 

XV 
XVIII  
XVII 
XVII 
XXI 

XVII 
XX 
XXIV 
XXII 
XVIII 

A t o B  
in ~ o g .  feet .! 

4'93784514 
5'0859423~3 
5'1578901,3 70 
5'0663056,o 

5'O599225,4 

5*2672538,9 
4'8838097,1 
4'9026241,3 
4'9719467,5 
5'0202798,1 

5'1974133,5 ' 

5 . 0 7 ~ 0 ~ 5 4 , ~  
4'9823374)1 7' 
5'0022~22,2 

5'0233511,5 

5.1037746,6 72 

5'2076128,6 

4'8477962,3 
4'9590134,2 
5'1235133,O 

5'0269373,o 
~ ' o ~ o I ~ o o , ~  

5'0407945,o 73 
4'8640773,4 
5'070~537>9 

5'1415847,1 
5'0377805,6 
4.96887~8~9 
4'8848733J 
4'9721813,9 74 

5.0593248~8 
4'9768666,g 
5'2055982,5 
4'9420354,2 75 
4'8387584,2 . 

Azimuth of A 

0 1 n  

334 1 29.65 
205 27 58.26 

248 48 44-03 
290 30 3-28 
166 16 24-27 

178 12 2.48 
196 18 56-58 
271 o 48-04 

321 59 38.77 
270 19 13-36 

291 10 21-20 

3I7 36 58'65 
I5 7 3'38 

125 29 51'91 

a67 37 43'I2 

336 43 46-90 
159 26 24-98 

323 I5 36-70 
'5 21 35'27 

204 28 59'35 

262 4 6-54 

309 1.5 33'95 
347 18 17-51 
244 37 7'21 
334 36 20'53 

6 27 52-98 
327 12 39-16 

6 13 27-50 

247 36 14-78 
331 30 5'84 

I93 9 56'09 
266 537.56 
309 41 47'43 
328 25 52-49 
269 I7 43'44 

Deduced 

Latitude North 

0 I I1 

30 53 27-77 
31 3 4'54 

31 3 11-90 

31 12 30.83 

3' I7 4O.45 
3I Is 22'07 

31 37 37'06 

31 35 13-36 
3' 50 29.I9 
31 55 17-71 

3' 50 21-49 

32 8 53'77 

32 751.18 

32 21 11.89 

himnth of 

0 1  n 

I54 5 '0'32 
25 33 9'43 
69 2 2.22 

110 40 55.06 

346 I3 42-55 

358 11 28.10 
16 21 2.87 
91 8 38.83 

142 5 21-86 

go 29 34'74 

111 24 54-42 

'37 44 58.76 
'9.5 4 34'33 
305 21 47'74 
87 48 14'57 

156 48 48-81 

339 20 47'71 
'43 '9 47'15 
I95 19 11.82 

24 34 31-86 

82 14 4539 
129 25 13'73 
167 20 44-56 

64 43 42'29 
I54 4I ~ 4 ' ~ ~  

186 26 19.39 
I47 18 38'23 
186 12 26.16 

67 43 29'48 
151 34 41.30 

13 12 37-02 
86 15 22-94 

129 54 35'06 
148 30 36.86 

89 24 45'36 

Station B 

of 
Greenwich 

0 I I1 

76 45 34'30 
76 29 53'44 

76 9 48-79 

76 I 44'37 
76 I4 25'90 
76 34 4I.33 

76 25 54-98 

76 4 44'00 
76 6 40.69 

76 20 23'74 

75 53 20.94 

76 11 44-42 

755324.06 

76 2 51'52 

i 
t v 

28 

J J  

)J 

J J  

J J  

70 

J J  

JJ 

JJ 

J J  

71 

J J  

J J  

72 

> I  

J J  

J J  

73 
J >  

74 
>J 

J J  

J J  

Smk No. 

I V  
I X  

J J  

J J  

J I  

J J  

VII  

J J  

V I  
x 

J J  

J J  

JJ 

)I 

X I  

J J  

J J  

XI11 

JJ 

XVI 

3 s  

J J  

J )  

XI1 

J J  

XIV 
xv 

J J  

XIX 

,J 

XXI 

J J  

J J  

I J  

XVII 



2.2, PRIXCIPAL ~IANGULATION-LATITUDES, LONGITUDES i ~ v ~  AZIMUTIIS. 
C 

d 
;4 
-2 .- 

.ii v 

75 
J> 

JJ 

JJ 

76 
J> 

J) 

77 
JJ 

J I  

JJ 

JJ 

125 
2t 

JI 

JJ 

126 

JJ 

JJ  

1 2 7  

#J 

JJ 

JJ 

128 

J> 

J J  

JJ 

Fixed 

Series Xo. 

x u 1  
XVIII  
XXII 

1) 

JJ 

JJ 

XXIV 

J> 

J 3 
v 

XX 

xxv 
J >  

JJ 

JJ 

JI 

XXVII 

J> 

>> 

J J 

XXIII  

XXIX 

JJ 

JJ  

XXXI 

JJ 

J> 

J J 

XXVIII 
X X S I I  

JJ 

JJ 

JJ 

X x x  

I J 

>I 

k 
.$ . ,. d v 

76 

77 

I25 

126 

126 

127 

128 

129 

aeries No. 

XX 
XX 
XX 
XXIII  
XXIV 

XXV 
XXIII  
XXV 
XX 
XXIII  

XXVI 
XXVII 
X x v I I I  
XXIX 
XXlII 

XXVIII  
XXIX 
XXVI 
XXIII  
XXVI 

XXVIII  
XXX 
XXX1 
XXVIII 
X S X  

XXXII 
X S X I I I  
XXX 
S X S I V  
XSXVII  

XXXIII 
X S X  
X S S V  
XXXIV 
XSXJI I  

Deduced 

Latitude North 

0 I I1 

32 15 23'02 
32 25 50'82 

32 43 36-98 

32 34 0.47 
32 37 59'94 
3% 46 19 .~5  

32 50 13-95 

32 59 39'= 
33 O "'5I 

33 I 7  53'I5 
33 16 56.12 

33 4 54'12 
33 18 33-58 

32 4.4 46-11 

Station A 

Bzin~uth of B 

0 I 11 

146 58 17.18 
180 8 42.84 
31 6 6.17 

76 48 54'44' 
I I O  3 2.80 

127 7 18-62 
48 25 25.01 

136 19 37.87 
345 8 26'34 
114 32 26-96 

51 4 58'50 
74 5 36'94 
94 7 29'r4 

I I Z  I 13-36 
349 22 10.36 

I I Z  35 26.58 
194 18 44-18 

297 18 52'33 
3' 2 5 49.01 
137 22 31-58 

80 35 23.81 

1°5 55 36'32 
'39 s8 33'95 
47 0 34'86 
88 54 7-68 

114 25 54'24 
140 22 50.98 

142 34 48-31 
20 29 8.54 
93 I 50.68 

272 o 17-62 

321 4O 33'39 
50 26 53'85 

10.5 21 39.05 

zr z 35 2.54 

A t o B  
in Log. feet 

5'0992204~7 
5~0255804~8 
4'97j2201~6 
5.1549449,' 
4.9163332~5 

5'3542012,9 
4'9799213~3 
5'1737189,3 
5'052541414 
5'042549513 

4'966684714 
5.091637913 
.5'382325j~7 
5'0310139,o 
5'2409364~2 

5 . 1 ~ 9 1 8 9 ~ 1  

4~8839978~4 
4'72'5059,7 
5'309~7.54~~ 
5.1866451~1 

5.1548201~7 
5'3232344,7 
4'897'50913 
5'0907777~2 
5'18~9421,4 

5'4175521,7 
5'1204076,3 
5.0077188,s 
-+'92-+-+.5oj,4 
4.8983621~0 

5.1878714~7 
5'1485179,4 
5'1506159~4 
5'082j595~6 
5'0y50033,2 

Station B 

Lon itudo Enst of 
greenwich 

0 I I1 

75 33 55-76 
75 47 47'45 

75 27 41-42 

75 13 39'30 
75 4 32-48 
74 4O 43'85 

75 8 14'32 

74 28 37'53 
74 58 18.34 

74 I1 32-49 
74 41 47-09 

74 5 46-82 
i 3  56 1-25 

74 7 20'37 

Azimuth of A 

0 I I1 

326 51 15'19 

o 8 44.50 
211 I 3.43 
256 33 26.70 

289 54 j8.48 

306 48 23.61 
228 17 59.96 

316 8 48-47 
165 11 26-12 

294 22 4-41 

230 57 24.21 

253 53 6-98 
273 42 4-90 
291 50 41-+ 
169 25 31.36 

292 22 34-71 
14 20 ~4 .15  

1'7 23 46.93 
132 21 34-91 

3'7 11 39'6.3 

260 20  29.62 

285 34 4-75 
3'9 53 'O'O5 
226 51 2-28 

268 37 57'79 

294 0 19-86 

320 I3 49-03 
322 28 13.96 

200  2.3 59-31 
272 53 19-36 

92 16 53-62 

'4I 49 ~ 3 . ~ 5  
230 15 2c.59 

285 9 "'75 
32 42 14.18 

r 



NORTH-WEST H W L A Y A  SERIES. 

NOTE.-(XVIII) and (XIX) appertain to base-line figures. 
J. 6. N. HENNESSEY. 

cr 

r 

Fixed Station A Deduced Station B 

A to B 
i, hLog. feet 

- 

2 
3 e 
6 

Azimuth of A 

0 I I1 

220 9 3-70 
267 2 36-80 

325 26 35-78 
'49 2 54'70 
263 51 9.81 

331 55 36.43 
66 58 9'32 
IOI 58 20.15 
176 16 10.89 
214 2 8.77 

282 56 44-81 

338 32 24'54 
34 39 42-32 
270 18 11-72 

39 44 54'97 

166 10 23'75 

2 
Series No. f b 

1 

129 
$ 3  

9) 

¶¶ 

221 

9) 

$9 

;¶ 

222 

~9 

J j  

¶9 

272 

>J 

Series No. Azimuth of B Latitude North 

XXXVII 
19 

J )  

¶¶  

XXXVI 

J J  

J J  

¶r 

XXXIV 
XXXVIII 

I J  

J )  

j¶ 

XL 
(XE) 

$9 

of 
Greenwich 

0 I 11 

73 28 50.66 

73 35 12'71 

72 49 47-08 

73 12 53.68' 

72 39 26.68 

73 0 5'08 

0 I I1 

32 51 33-56 

33 43 57-35 

32 48 6.62 

33 16 48.85 

33 23 20.85 
33 44 11.66 

221 

222 

222 

27% 

0 I 11 

40 23 53-81 
87 26 17-26 

I45 38 5'29 
328 57 34.10 
84 12 20.40 

152 4 18-62 
246 38 3'26 
281 37 28.87 
354 15 20.07 

341444.81 

103 15 7-72 
158 39 28.86 
214 27 23-13 

90 37 42-18 
219 33 30.3' 

346 4 44'99 

XXXVI 
XxXvIII 
XL 
XXXIV 
XXXIX 

XXXVIII 
XXXIV 
XXXV 
XXXV 
XXXIX 

FIX) 
(XVIII) 
XL 
(XVIII) 
(XVIII) 

XXXIX 

I 
5-3316131,s 
5'3421595,3 
5'2713461,o 
4'9850423,5 
5'3032852,o 

5.2391575,~ 
5.3125768,' 
5*3040115,6 
5-0875784,4 
5'3228285,2 

5'2425644,8 
5-2512378,1 
5'3007227,6 
5'250373997 
5'2'53750,6 

5'3426049~0 



PRINCIPAL TRIANGULATION. DIFFERENCES OF HEIGHT. 

N O R T H - W E S T  H I M A L A Y A  SERIES. 

htronomicd 
Date 

Btation 

(x) 
(XI) 

(XI) 
I 

(XI) 
I1 

(X) 
I1 

I 
I1 

183, 

II~Y 29 

,, 29 
1848 

Jan. 9 

,, 17,20 

9, 9 
April 20 

&fay 6,19 , 

Mean of 
Times of 
observa- 

tion 

h m 
4 53 
4 53 

z 53 
z 36 

3 9 
2 40 

3 4 
April 20 z 49 

Jan.17,20 2 57 
April 20 2 34 

Mar. 26 , 3 48 
I 

made to it of 2 fwt by a subsequent obaemer. 

B 
m 

c a 
,"sg 
g 1 5  .- 
6:-" 
a 
ol 

-4293'7 

- 967-2 

+5355-1 

/+1057'5 

+63Z3.s 

Object nnd Eye Correction Terrestrial 
Refraction 

Height in feet 

111 + 28 j;.g 

pclvialic~rt acidlr 

0 / J f  

D 2 22 55'3 
E 2 6 56.5 

D o 38 28.4 
E 0 22 50'3 

E 2 26 10-1 

D 2 43 35'9 

Eo1z15.2 

D 0 34 49'7 

E 3  135'9 
D31825.5 

57 55" 
D 2 9 4 ' 3  

figures. NOTE.-(X) and (XI) appertain to basc-line 

12 

12 

6 
12 

4 
4 

8 

4 

4 

4 
4 

There 

+ 
1545 

653 

653 

I545 

451 

451 

heights 

1080 - 

Io71 

1172 

1.524 

1128 

783 

arc to be comb~r~cd with negatire signe, bccowo thc pillar nt 11 hd n 

2-43 
4.48 

1.46 
2.28 

"0.28 
1.83 

1-67 
1'71 

"o'o~ 

1.54 

1'54 

5'39 
4'77 

5.38 
5.43 

5.38 
5'41 

5-40 
5'41 

5'43 
5-41 

5'43 
5'40 

2-96 
0.29 

3'92 
3.15 

5-66 

3-58 

3-73 
3'79 

5'51 
3-87 

3'76 
3-86 

- 5.6 
+ 0.6 

- 7'5 
+ 6.0 

+ 9.8 
- 6.2 

+ 5'0 

- 4'9 

+ 9'9 
- 7'0 

+ ge8 
-10.0 

64 

73 

71 

90 

68 

47 

'059 

-068 

-061 

'059 

.060 

.060 

m 

0 J  / J  

2 I4 53'4 

o 30 38.6 

2 3454'8 

0 23 32'5 

3 10 2.2 

2 3 49.i 



I 
These heigbtr rue to be combined with negative signs, because the pillar at V bud a permanent addition muds to it of 2 feet by a subsequent obserrer. 

NOBTH-WEST HIMBLAYA SFlRTES. 25-0 

h n o m i c a l  
Date 

1848 

station 

A 

Mean of 
Times of 
obeerva- 

tion 

Observed Verti- 
cal Angle 

April 20 
Jlar. 27 

Jan.17,20 

I 27 

Mar. 27 
Jan. 27 

,, 27 
Feb.8,13 

Mar. 27 
Feb.lO,l3 

Mar. 26 

April 7 

I 2O 
J J  7 

Mar. 26 

,, 18 

April 7 
Mar. 18 

Feb. 13 
Mar. 18. 

Feb.9,13 

,, 16,W 

. 18 
Feb. 20 

Mar. 18 

Js 

4 
4 

8 
6 

4 

4 
8 

4 
8 

4 

4 
8 

4 

4 
4 

4 
4 

8 
8 

4 
4 

4 
4 

L 

4 
c a 
O . 2  

2 
A ---- 

- 6.5 

+ 8.7 

- 7'2 

+ 6.8 

- 8.1 
+ 8-6 

+ 9.7 
- 7'5 

- 7'1 
+ ?.6 

+ 12.1 

- 8.1 

+ 9.2 
- 9.2 

+ 7'1 
- 6.7 

- 5-5 
+ 9-2 

+ 10.8 
-10.1 

- 6.9 
- 8.5 

- 9.4 
+IO-5 

+ 7'3 
- 7.3 

h m 
2 57 
z 18 

2 49 
2 43 

2 51 
2 54 

2 42 
3 I 

2 35 
2 45 

3 39 
2 7 

3 13 
2 36 

3 31 
z 28 

I 58 
3 13 

3 4 
2 38 

3 12 

2 56 

2 52 
3 8 

3 I 

39 

+ 
1766 

451 

1046 

216 

1046 

1766 

1046 

2020 

3z8 

328 

1314 

1314 

Correction 
7 

.s 4 
z a  

$$% 

55 

67 

70 

47 

64 

51 

30 

59 

78 

46 

48 

57 

63 

3-65 
4-86 

3'64 
3-45 

3.62 

3.83 

4.08 

3.15 

3'57 
3 . ~ 4  

5'58 
3.75 

3'87 
-3.86 

4'07 
3-83 

3-62 
6.04 

4-00 

3'74 

3-17 
3.93 

3.66 

4-05 

4-08 
4'06 

Objeot and Eye 

1-76 

0.54 

1'79 
1.96 

1-78 
1-58 

1'33 
2-i3 

1-83 

"0.18 
1.63 

I.54 
1-52 

1-33 
1.58 

1-76 
"0.63 

1-38 
1.67 

2-21 

150 

1-75 
1.38 

1'33 
"33 

1137 

'OZ9 

910 

856 

1026 

937 

855 

1172 

1329 

756 

939 

789 

1134 

3 %  
sf  
g . I  

s 2  
uG 

0 1 1) 

I 43 19'1 

o 37 24'3 

2 28 53.6 

o 21 16-5 

54 16.2 

z 49 31.5 

o 48 35.6 

0'37 23.6 

1 26 35'1 

3 32 49'1 

o o 6.0 

3 24 1.6 

o 14 0.3 

-048 

-065 

-077 

-055 

'062 

,054 

-035 

-050 

'059 

'061 

-051 

'072 

-056 

n 

5-41 
5-40 

5'43 
5-41 

5.40 
5-41 

5.41 
5'38 

5-40 
5.38 

5-40 
5.38 

5-41 
5.38 

5'40 
5-41 

5.38 
5'41 

5-38 
5-41 

5-38 
5.43 

5-41 
5.43 

5-41 
5'39 

11 
111 

I 
Iv 

111 
IV 

IV 
V I  

111 
VI 

I11 
V 

11 
v 

I11 
VII  

V 
VII 

VI 
VII  

VI 
VIII  

VII  
VIII  

VII  
IX 

.I 

4, 
% $! 3 
3 

----- 

-3463.1 

- I 134.0 

-3992.9 

+ 536'4 

-34543 

+4685.6 

+ I 225.2 

+ 1291.3 

-3393.2 

+4744'4 

- 2.8 

-4749'3 

+ 467.8 

w - 
M 

4 . 

Z 
3 
-2 
a 

Terrestrial 
Refraction 

8 %  
3- a 0 

68 

feet 

t ' 
g 

Height 

- 
.& 

0 I /I 

D 1 51 58.7 

313437.2  

D o 44 59.1 
E o 29 49.8 

D 2 35 26.8 
E 2 22 19.9 

E 0 I4 45'5 
D 0 27 45'3 

D 2 I 52-1 
E I 46 39.8 

E z 42 22.2 

D 2 56 36.8 

l3 c, 4I 48.9 
D o 55 22.2 

E o 28 29.5 
Doq617-2 

D I 36 27-2 

E I 16 39'2 

E 3 27 6.7 
l3 3 38 3O.7 

D o  714-4 
D o 7 4.0 

D 3 29 48'5 
E31813-6 

E o 5 28.5 
D 0 22 32'1 

3 
~ r z  
2% %I* 
24.8 

MG 
a 
m 

in 

" 
f E  

m u f 2  



26, PRINCIPAL TRTAN(3ULATION-DIFFERENCES OF HEICIRT. 
C 

Astronomical 
Data 

Mean of 

1848 Times of 
observa- 

tion 

h nz 
,4pril 8 3 29 
Mar. 9 3 7 

Feb. 17 3 18 
Mar. 8 2 56 

Feb. 13 3 26 
Mar. 9 2 55 

Feb. 17,20 3 9 

,J 26 2 52 

1 .  9 2 41 
Feb. 26 2 40 

JJ 2o 2 39 
Mar. 1 2 59 

JJ 3 I9 
,J 1 3 '0 

Feb. 26 2 32 
Mar. 1 2 50 

1w 
Feb. 17 3 6 

Mar. 41 2 7 

Feb. 7,8 2 46 
Mar. 3,4( 2 10 

(1) 2 48 
(2) 2 43 

v 
IX 

VIII 
IX 

VI 
IX 

VIII 
X 

IX 
X 

VIII 
XI 

I X 
XI 

X 
XI 

X 
XLI 

XI 
XI1 

X 
XI11 

Observed Verti- 
crrl Angle 

0 r r  

D 1 4 58.5 
E o 35 18-5 

E 2 18 19-8 
D 2 35 58.1 

E I 23 22.6 
D I 50 19'4 

D 0 7 9'9 
D o 7 30.6 

D 2 I4 49'4 
E 1 54 24'4 

E o 37 46.0 
D I I 13-8 

D 1 33 50'4 
E I 17 1.7 

E I 16 6.5 

D 1 30 3'3 

E 0 I 30'7 
D o 1 9  5.6 

D I 11 20.4 
E o 56 10.7 

D 0 28 37'0 

E 0 13 39'4 

I I I I I I 1 

No=.-This height is to be combined wit11 o nrgntire n i p ,  hrcrluse tlir pillar at 
(1) The mean of obwmations taken on 17 Febmary 1849 nnd 12,13 F e b r ~ ~ a r y  1853. (2) 
(8) Ditto ditta 4 Afarch 1849 and 1 to 7 ditto. (4) 
(5) Ditto &tto 9 ditto and 16 to 18 ditto. (6) 



NORTH-WEST HIMALAYA SERIE8. 

(1) The mean of obmatiolur  taken on 3 March 1849, a d  1 to 7 Febmcq 1863. (2) me mean of observations taken on 11,15 March 1849 and 27 to 29 Janu- 
ary 1853. 

B 
%. 
m 

o S 
42-% 

C, 1.C .- 6a.s  
m 
a 
ov 

- 687.6 

-1049'0 

+ 981.4 

- 65.8 

+1875*8 

- 82.7 

+ 1940.9 

+ 1468.8 

- 469'5 

+ 314'7 

- 1153'0 

- I17.4 

- 1270'4 

Obaemed Verti- 
cal Angle 

0 I II 

D 0 26 12'0 

E 0 3 48.5 

D 0 54 29'5 
E o qq 8.8 

E o 14 15.1 
D o 34 26'8 

D o 10 35.8 
D o 6 42'4 

E o 38 53.9 
D o 5 8  5'1 

D o 11 29.9 
D o  7 1.6 

E o 54 56.4 
D I 10 27'0 

E 0 47 14'9 
D x 1 13-7 

D o 22 7.7 
E 0 4 5'6 

E o 2 4.2 
D o 1 7 4 5 4  

34'3 
Eo5219 .1  

D o 11 23-5 

D 0 3 47'2 

43 qza2 
E 0 25 47'1 

.a 

3d 
a E 
g 8 
. , p  

d 
---- 

1556 

722 

1368 

1162 

1312 

I254 

1050 

'I9 

1215 

I077 

681 

I047 

1241 

B s -  
c, 5 
g 

10 

12 

20 

20 

4 
6 

6 
6 

8 

4 

8 

4 

6 
6 

4 
4 

8 

4 

10 

6 

4 
6 

8 

4 

4 
4 

Btation 

X 
XIV 

XI1 
XIV 

YIV 
XV 

XI1 
xv 

XI1 
XVI 

XI 
SVI 

XV 
XVI 

XV 
XVII 

XVI 
XVII 

XV 
XVIII 

XVII 
XVIII 

XVIII 
XX 

XVII 
XX 

Correction 

.5 4 
a a 

sp -4 

----- 

+ 0.1 

- 0.2 

- 5" 
+ 3.6 

+ 6.3 
- 6.1 

- 7.2 

- 4-4 

+ 6.7 

- 4'3 

- 6.7 
- 7'0 

+ 8.1 
- 8.0 

+ 8-8 
- 9.1 

- 6.5 

+ 6.4 

+ 7.6 
- 7'6 

-12.0 

+"'7 

- 7'5 
- 7'6 

- 6.3 
+ 6.6 

r 
Adronomid 

DaLe 

1833 

. 
Feb. l2,13 

JC. 47,28,29 

(1) 
(2) 
1849 

Mar. 15 

,, 19 

,, 4 
,, 26 

,, 2,4 
April 9 

Fell. 7,8 

-4pril 8 

Mar. 24 
April 9 

Mar. W 
May 11 

April 8,9 
Nay 11 

1850 

Jr. 17,18 

,, 5,7 

,, 23 
,, 7 

,, 5,7 
Feb. 4 

I J~IL 23 
Feb. 4 

Object and Eye '$ 3 ,  
5 4  E 
.S .5 
z a  

0.3 
'G 

+ 
327 

'02 

184 

402 

402 

810 

389 

389 

792 

389 

695 

454 

695 

3 

3' 
3 
5! 
ij 
EI m 

0 I I1 

o 15 0.2 

o 49 18'4 

o 24 21.1 

o I 55'3 

o 48 30.7 

o 2 14'3 

I 2 41.8 

0 54 14'2 

0 13 6.6 

0 9 55'0 

o 57 26.6 

48.2 

0 34 44'8 

Terrestrial 
Refraction 

4 

E 

106 

55 

84 

68 

86 

78 

68 

49 

73 

75 

45 

76 

89 

Mean of 
T ~ m e s  or 
observa- 

tion 

h m 
2 16 

2 1 7  

3 20 

2 42 

2 4 

3 21 

2 40 
4 29 

3 9 
3 51 

2 58 
4 o 

3 3 
3 10 

2 40 

3 50 

3 35 
4 46 

I 49 
2 50 

12 21 

z 15 

2 49 
12 qq 

12 30 

12 34 

Height 

5'30 
5-40 

3-54 
4.08 

1.20 

1'30 

1.30 
2.90 

1.10 

2.66 

1-25 
1'12 

1 -20  

1-25 

1.42 
1.29 

1.52 

1-57 

1.32 
"30 

1'32 
1'40 

1 . 4 ~  
1'40 

1'50 
1-30 

'4 
%j 
23 

.068 

'076 

,061 

'059 

-066 

-062 

-065 

'053 

-060 

'070 

-066 

.073 

,072 

in feet 

i -  
2 :  u 

5'25 
5.15 

5-33 
5.33 

5.40 
5-40 

5.40 
5.40 

5.40 
5-40 

5.36 
5-40 

5.40 
5-40 

5-40 
5.40 

5-40 
5.40 

5-33 
5'33 

5-33 
5'33 

5'33 
5'33 

5'33 
5.33 

a 

ii 
g 

0'05 
0.15 

"79 
1.25 

4.20 
4.10 

4.10 
2-50 

4-30 
2.74 

4'" 
4.28 

4-20 

4'15 

3.98 
4.11 

3.88 

3.83 

4.01 

4'03 

4'01 

3'93 

3'85 
3'93 

3.83 
4'03 



28 ,o PRINCIPAL !CRIA.NGULATION-DIFFERENCES OF HEIGHT. 

Q 
"M 
4 
3 
B n 
5 " 

O I U  

o 17 2'1 

o 2 53'4 

o I z 56-5 

o 29 41.8 

0 30 33'7 

o 21 26-4 

0 2 59'7 

I 55 32.9 

I 31 42-6 

1 43 6.6 

1 36 25'1 

I 5 39'5 

03453'7 

$ m 
%za 
3 1 s  .- 
E1." 

'2 
N 

+ 380.2 

- 92.4 

- 431 -6 

- 810.4 

+ 843'0 

+ 703-9 

- 139'9 

+3176-5 

+2335'4 

+ 2474'9 

-4295'4 

- 1824.0 

-n19*6 

4 

B 
d 

54 

70 

77 

57 

69 

74 

I01 

75 

52 

57 

117 

71 

77 

h h n o m i c a l  
Date 

lW 

May. 11 

April' 21 

,, 9 
,, 18 

May 11 
April 26 

,, 18,21 
,, 26 

1850 

Feb. 4 

,, 13 

,, 4 
&far. 6 

Feb. 12 

Mar. 6 

Feb. 4 

,, 24 

,, 13 
,, 24 

Mar. 5 
Feb. 24 

,, 24 
Mar. 12 

,, 4 
,, 12 

Feb. 3,4 
Mar. 12 

Terrestrial 
Refract~on 

b E 
.-I 
2-a 

g . 2  
: 2 
fig 

-071 

'065 

,068 

'062 

'074 

-066 

.064 

-080 

-060 

'070 

'077 

'075 

'071 

Mean of 
Timea of 
obeerva- 

tion 

h m 
3 34 
2 28 

3 38 
5 2 

3 41 
z 55 

3 3 
2 35 

12 56 
12 8 

12 24 
II 51 

12 14 

11 39 

I 7 
11 53 

11 53 
11 28 

11 24 
rz o 

11 44 

4 49 

10 50 

5 7 

12 17 

4 58 

Btation 

XVII 
XIX 

XVI 
?(Ix 

XVII 
XXI 

XIX 
XXI 

XX 
XXI 

xx 
XXIV 

XXI 
XXIV 

XX 
XXII 

XXI 
XXII 

XXIV 
XXII 

XXII 
XXIII 

XXIV 
XXIII 

XX 
XXIII 

% 
b 
$1 

S , P  

4 
4 

4 
6 

4 
4 

10 

8 

4 
8 

4 
6 

4 
4 

4 
4 

4 
6 

6 '  

4 

4 
4 

4 
4 

6 

4 

O b r v e d  Verti- 
cnldngle 

0 I I /  

E o 11 29'4 
D 0 22 37'4 

D 0 10 53'5 

I) Cl 5 3'3 

D o  21 12.5 

E 0 4 40'5 

D o 36 37-4 
E o 22 49.6 

E 0 23 45'9 
D o 37 21-7 

E 0 13 16.3 
D o 29 36.5 

D 0 I4 35'9 
D o 8 36'6 

E 148 53'2 
D z  z 12.8 

E12514.2 
D I 38 11.7 

l3 I 37 7'5 
D I 49 6.1 

D 1 47 9'4 
E 125 41.1 

D11228.9 
E o 58 50.1 

D o 42 49'1 
E o 26 58.4 

0 5  

.- 
% d  
g s  
0, u-a -- 
+ 

695 

792 

695 

774 

430 

430 

605 

430 

605 

576 

1091 

576 

430 

.I 
2 *' 
2 f 3 , 
757 

108; 

'I3' 

gz6 

936 

1114 

93' 

864 

814 

1511 

943 

1089 

Correction 

.!a 
sf 
f=g 

+ 8.4 
-n .o  

- 7'5 
- 4.1 

- 7.4 
+ 7.3 

- 9'2 
+ 5'8 

8.3 
- 8.5 

+ 7'2 

- 7'2 

- 5'0 
- 5.2 

+ 8.4 
- 8.6 

+ 8.7 

- 9.5 

+ 9'3 
- 9.8 

- 5'4 
+ 5'0 

- 8.7 

+ 8.7 

- 7'5 
+ 7'3 

Object and Eye 

8 
g 
6 

- _ _ - - - -  

3'14 
4.08 

3.98 
2-20 

4-12 

4.04 

4'17 
2-65 

3.82 

3.93 

3-93 
3'93 

3'93 
4-03 

3-85 
3.93 

3.68 

4-03 

3'73 
3-93 

4-01 

3.73 

4-01 

4-03 

4'01 
3'93 

Height 

.% 

2-26 
1-36 

1-42 

3'24 

1-28 
1-36 

1-27 

2-75 

I : ~ I  

1 0  

x.40 
1'40 

1.40 
1.30 

1-48 
1-40 

1.65 
1-30 

I.6o 

1-40 

1-32 
1-60 

1-32 
1-30 

1-32 
1-40 

in feet 

2;; 
3 8  

' = - a  

5.40 
5.44 

5.40 
5'44 

5.40 
5.40 

5.4+ 
5.40 

5-33 
5.33 

5'33 
5'33 

5-33 
5-33 

5.33 
5.33 

5-33 
5.33 

5'33 
5-33 

5'33 
5.33 

5.33 
5.33 

5-33 
5'33 



NORTH-WEST HI'MATIAYA SERIES. 29, 

Object and Ege Correction 

Observed Verti- 
1 

cal Angle 

Height in feet I 

- 
0 

2 

I 

o 

2 

o 

3 

0 

o 

I 

1 

I 

I 

I 

5 

a 

117 

88 

121 

94 

96 

65 

33 

88 

188 

54 

83 

104 

66 

XXIII 
xxv 

Torrestrial 
Refraction 

- 

.+, 
04 

is 
E .;; 
'Zz aa  

-068 

so60 

'060 

'077 

-063 

'071 

'063 

-067 

'079 

'071 

-078 

-074 

,066 

Ma. 4 ;  10 31 
April 16 

1 
XXIII 
XXVII 

Mar. 29 

April 24 

(1) 
(2) 

Mar. 13 
April 8 

J J  l6 
rr 8 

J r  244 
2 J  8 
1861 

Jan.26,29 
Mar. 3,4 

Feb. 22 
Mar. 8,4 

Jan. 29 
Feb. 7,8 

Feb. 22 

J ,  839 

Mar. 8,4 
Feb. 7,8 

Mar. 8,4 

J ,  22,29 

xxv 
XXVII 

: 5 

5 

3 
3 

z 
2 

z 

3 

2 

4 

z 
2 

2 

z 

XXIlI 
XXVI 

xxv 
XXVI 

XXVII 
XXVI 

XXVII 
XXVIII 

xxv 
XXVIII 

XXVII 
XXIX 

XX\ 
XXIX 

XXVIII 
XXIX 

XXVIII 
XXX 

I I 

(1) !Che mean of  observation^ taken on 16 April 1860, and ."2 F e b n a q  1861. (2) The mean of observations taken on 24 April 1860, and 29 January 1861. Rejected. 



loec PRINCIPAL TRIANGULATIOS-DIFFERENCXS OF HEIGHT. 

f! 
C 

m 
0 % -  
a- 0 

sI.2 .- , 6 5.5 
n 
'a 
e4 c 

+ 129.4 

+2973'0 

4- 224'7 

+ 95.8 

+ 1658.~ 

+ I  j57.4 

+4017'6 

+3914'7 

+ 2359'5 

- 226.6 

-1883.6 

-2834'4 

-2606.8 

L 
8 
p.., 
8 $ 

B z 

8 

I2 

8 

12 

8 
I2 

8 

12 

12 

8 

8 

4 

4 

12 

4 

4 

12 

12 

12 

I2 

8 

I2 

8 

Observed Verti- 
cal Angle 

0 I f t  

D o  12 51.0 

D 0 17 4'7 

E 1 1 4 1 8 . 8  
D I 31 42'9 

E o 4 0.2 

D 0 15 34'5 

D o 8 34'7 
D o 12 55'1 

E 030 12.6 

D 0 50 47'5 

E o I 48.4 

D 0 39 7'4 

E I 41 56.1 

D 1 59 53'' 

E I 32 21.8 
D 1 51 30'5 

E o 41 17.2 
D 1 3 55.7 

D 0 I5 19'5 
D O  2 26.7 

'3 '3.5 
E I I 0  49'9 

D I I9 1'4 

E o 58 42.7 

22 7.9 
E I  419'7 

Eitrrtion 

XXIX 
XXX 

XXVIII 
XXxI 

XXIX 
XXXI 

XXX 
XXxI 

xxx 
XXXII 

XXXI 
XXXII 

XXX 
XXXlII 

XXXI 
XSXIII 

XXXII 
XXXIII 

XXX 
XXX1v 

XXXII 
X x x N  

xxx 
XXXV 

XXXIV 
XXXV 

Astronomical 
Date 

Feb. 7,8 
b h c h  22, 

43,241 

,, 3,4 
,, 13,14,16 

Fell. 7,8 
13* 2 

14,15 ) 

,, 22,% 
,, 13,14115 

,, 22,23,24 
Ap. 9,lO 

Mar. 15,16 
April 10 

Mar. 22 
April 1 

Nwch '331 
15,16 ) 

April 1 

,, 9 
,, 

Nsrch 2 2 , l  
23,24) 

April 13, 
14,151 

April 9,10 

,, 13,14116 

Bfar. 22,23,24 

Ap. 28,29 

,, 13,14,15 
,, 28,29 

bbi A &  
3 3  
K f' 

2 2  

ga 
2 

+ 
759 

186 

759 

785 

785 

805 

785 

805 

1129 

785 

,129 

785 

738 

Correction 

.54 
3 * 
88 

- 3-6 
- 3-8 

+ 6.4 
- 6.2 

+ 9'9 
-10'1 

- 5'2 
- 5.0 

+ 5'5 
- 5'4 

+ 2'9 

- 3.0 

+ 6'3 
- 6.1 

+ 5'9 
- 6.0 

+ 5-1 
- 5.0 

- 6.3 
- 6.2 

- 8.9 
+ 9'1 

- 5'5 
+ 5.4 

- 6.3 
+ 6.2 

Mean of 
Times of 
observa- 

tion 

h m 
3 10 

3 1 0  

2 53 
2 53' 

3 4 
3 3 

2 qg 
2 52 

2 34 
z 40 

3 11 

8 18 

z 43 
2 41 

2 4.4 
2 46 

z 58 
1 2  51 

39 
39 

2 43 
2 ++ 

3 5 
3 10 

2 56 
2 54 

Object and Ege -3 

$ 4  
z g  
2 %  
g 

2078 

1215 

779 

1497 

I390 

2582 

1229 

1303 

1521 

1194 

830 

1396 

1208 

o 

3 
9 a 
u 
i; 
m 

0 I I I  

o 2 6.8 

I 23 1'0 

0 9 47'3 

o 2 10.3 

40 30.1 

O 10 27.9 

I ,50547 

I 41 56.1 

0 52 36.5 

o 6 26-4 

I 17 1.8 

I 8 52.0 

I 13 13.8 

Terrestrial 
Refmctlon 

1 
A 6 8  

145 

92 

52 

109 

g3 

174 

82 

a3 

86 

70 

52 

94 

76 

Height 

a 6 
;I? 

1.46 

1.27 

1.33 
1 

1'33 
1.27 

1.30 
1-46 

''4' 

1-44 

I -46 
1-30 

1'33 
1-44 

1-33 
1-30 

1-29 
1-40 

1-46 

1'44 

1-46 
1-40 

1.38 
1.40 

1.38 
1.40 

- 

4 
s, d e, . f e  

-070 

-076 

-067 

'073 

.060 

-067 

-067 

'064 

'057 

'059 

-063 

-067 

-063 

in feet 

- a  3 
J f i  

5.13 
5.13 

5-13 
5'13 

5-13 

5.13 

5.13 
5-13 

5"3 
5.10 

5'13 
5.10 

5-13 
5-13 

3-13 
5.13 

5.10 

5-13 

5-13 
5'10 

5.10 
5'10 

5-13 
5.10 

5'10 
5-10 

i 
$ 
n ------- 

3-67 
3-86 

3.80 

3-69 

3-80 
3-86 

3'83 
3.67 

3-73 
3-66 

3'67 
3.80 

3-80 

3.69 

3.80 

3.83 

I 3.81 
3-73 

3.67 
3.66 

3-64 
3'70 

3'75 
3-70 

3'72 
3.70 



HIMALAYA 

.E 

f i m  
a" 

."g g 
u e 

3 

1988 

2028 

954 

781 

2118 

1712 

"7O 

1985 

2076 

2173 

1726 

1973 

18# 

observetio~ls 

Terrestrial Refraction 

a 
8 

134 

139 

55 

49 

148 

115 

154 

135 

14 

158 

121 

148 

132 

and 9, 

2 
M 

4 
z 
i! 
3 

0 f / I  

0 38 31'1 

0 5 51.1 

o 29 25.0 

0 45 55'7 

o 18 48.2 

0 25 23'9 

0 38 26.8 

o 12 23.8 

0 9 2'4 

0 5 14.4 

0 4 24.2 

I 11 35.3 

o 31 9.9 

B e b u r g  1856. 

NORTH-WEST 

P 
0 -  

'", ,? 
3: 
% 

8 
12 

8 

4 

12 

8 

8 
8 

8 

26 

28 

8 
12 

8 
8 

1 2  

12 

4 
4 

12 

4 

12 

4 

8 
8 

Tllr mean 
1866. 

c z 
3 5  O 4  

g.4 
ta6 

-067 

-068 

-058 

'063 

-070 

.067 

-071 

-068 

,069 

.073 

-070 

.075 

'071 

12 

Aetmnomical 
Date 

1851 

Nov.  5,6 
,, 12,13,14 

Ap1.14,lS 
Nov. 12 

A~L13~14J5 

,, 23 

,, 9,10 
1, 22 

Nov-12~13 
April 22 

(I) 

April 22 
Dec. 4,5,6 
1851-52 

h'ov.13,14 
Jan. 4,s 

Dm- 4,5j8 
Jan.3,4,5 

,, 5 
,, 10 

Dec.5,6,8 
Jan. 10 

Dec.4,5,6 
Nov. 29 

April 22 
Nov. 28,29 

?m.-(XIX) 

3 1  
C 

3 m 
c Y 

Z S z  
.',la 
KliE 
a 
W 

+ 2256.6 

- 349'7 

+ 826.9 

- 1057'5 

+1174'0 

-1281'6 

-2459'4 

- 725'1 

+ 553'0 

- 335.5 

+ 223'9 

+4163.3 

+ 1693.8 

(2) The mean of 

3% 
3 2  

1; 
8.2 

+ 
196 

738 

738 

1129 

665 

665 

9'9 

665 

39g 

5'4 

399 

399 

909 

of 

ststion 

XXXV 
XXXVI 

XXXIV 
X X S V I  

X X X I v  
XXXVII  

XXXII  
XXXVII  

XXXVI 
XXXVII  

XXXVI 
XXXVII I  

XXXTrII 
XXXVll I  

XXXVI 
XXXIX 

XXXVlI I  
XXXIX 

XXXIX 

(XIX] 

XXXVIII  

(XIX) 

XXXVII I  
XL 

XXXVII 
XL 

appertains to bnee-line 
6 Deceluber 1851, 

SERIES. 

Mean of 
Tunen of 
obaerra- 

tion 

h rn 
3 4 
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3 3 
2 52 
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2 38 

2 55 
2 33 

2 43 
z 29 

2 41 

2 32 

2 22 

2 38 

2 37 
2 35 

3 1 

3 o 

2 42 
2 43 

3 8 
3 12 

2 50 
2 46 

2 16 

2 34 

taLen on 4 to 

Observed Verti- 
cal Angle 
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E o 24 7.1 

D o 52 55'5 

D o 20 30.0 
D o 8 48.1 

E o 22 15'0 
D03635.1 

D o 51 47.0 

E o 40 4.7 

3 33'' 
D o 34 3.0 

37 47'2 
E o 13 0.6 

D o 5 4  1-9 
E o 2 2  51.6 

D o 26 45'9 
D o I 58.1 

D 0 5 55'5 
D o  24 0.3 

D o 20 46.4 
D01017.7 

D o  8 2.8 
D o 16 51'3 

E o 57 32.6 
D I 25 38.1 

E o 1 7 5 5 4  
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- 4.2 
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3'23 

in feet 

28 
- - _ _ - - -  
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5.35 
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5.10 
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5.10 

5'35 
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3.25 

1.27 
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'"7 
1.28 

1.29 
1-30 

taken on 

5.16 

5-10 

5-25 

5.35 
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5'10 

5.35 
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12 to 14 



32-, PRINCIPAL TBIANGmATION-DI~RENCEIJ* OF HEIGHT. 

NOTE.-(XVIII) mid (XIX) appertain to bme-line figtuea. 

Etatiam 

C 
Asfmnomical 

Date 

Obeened Verti- 
cal Angle 
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d 

2 s6 

3 2 

3 6 

1-35 
1-30 

1-35 
I 

1.27 

(XVIII) 

@IX) 
(XVIII) 1-35 

--------- 

5'25 
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I 
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+ 5'0 

0 J JJ 

0 38 57'1 

127 -072 o 41 13.6 



PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 

N O R T H - W E S T  H I M A L A Y A  SERIES. 



The preceding heights determined trigonometrically always refer to the upper mark-stone, or to the upper surface of the 
pillar on which the theodd& stood. 

NoTB.-(?LVIII) and (XIX) appertain to base-line figures. When the pillnr is pcrfornted, the height gircn hem is between upper surf- of pillar and 
mark on ground level in floor of passage, otherwise the height is that of the buildiug nhve  tho b u f ~ w e  of ground generall~. 

J. 8. N. HENNESSEY. 
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. . . 
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PRINCIPAL TRIANGULATION. AZIMUTHAL OBSERVATIONS. 

N O R T H - W E S T  H l M A L A V A  SERIES. 

Observations at XII, 

h m  s d 
Lat. N. 31" 17' 40"45, Long. E. 76" 14' 25".90=5 4 57.7=0-212, Height above mean sea level 1935 feet, 

observed by Mr. G. Logan 

with Col. Waugh's 24-inch Theodolite No. 1 read by 5 micrometer microscopes, the telescope being set on R. M. 
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0\ * 
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55 33'32 
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stands for referring for Britinh 

hte rvn l  from Elongation 

- o 10 z~.oo 
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9 0'48 
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37'98 
35'76 

In Time 
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9 5-44 
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6 36.01 
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I X ~  d r o  
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0 5'77 
o 13.88 

0 55'98 
I 14-12 

o 17 34.77 
'5 41'48 
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dasociation Catalogue 

+ I 38.97 1 - o 8 42.03 zw 
cg 

I 18-82 

of stars, Landon 18G. 
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36-, PRJXCIPAL TB;IANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at XII- (ConthuedJ 

3 az a %% Interval from 

In Time 

h m  8 

- 0 0 IO.05 

I 46.25 

8 46-34 
10 53'67 

o 15 46-00 
'3 41'68 

I 44.83 - 
o 40.55 
9 4'85 

11 1.15 

19 2-39 
21 33'78 

o 25 27-41 

za 57-02 

14 57-78 
12 49'45 - 
o 33.63 1 
3 57'I5 

1035.18 
12 46'52 

o 12 4'99 
951.64 
3 35.66 - 
045.01 

9 46.42 
r I 53.76 
22 38'44 
26 20.01 

g 

$4' 
6 8  

2 
a 
P4 

P 
3 

I 

.$ 
star and B. M. 
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2 
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Corrected Angle m .: 
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I I 1  
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o 1.00 
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0 51'70 
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2 44'39 
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nl 

--- 
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,NORTH-WEST HIMALAYA SERIES. 

Observations at XII-(Cortthued.) 

$ %  interval fiom Elongation 
CJ 5 
r d  

Observed Angle e 
Faoeand&n, 8tarandX.M. 4 2 8  

0 0 g .+ In !Cime In Am 

S a 

Corrected Angle 
Star at Elongution 

and a. M. 

( Azimuth of B. Y. 

\o 39'90 * 0 
-9 40'00 ? 9 

-$ 42.17 %% 
-* Gu, 
N ci ci 

Om 37.01 "00 hh 

+ 38.78 - 
k 39-61 d d  

41.80 

41-74 
o\ 41.32 ,, - F -P 41-30 < '.t 
rr) =C; 

42'92 %% 
Om 41.42 

0 0 ~  
I 40.11 

41.43 lid 
39'28 



38-, PRINCIPAL TRIANGULATION-AZIMUTHBL OBSERVATIONS. 

Observations at XII-(Continued.) 

Mean Azimuth of R. M. by Eastern Elongation . . . . . . . . . . . . . . . . I 70 26 41-76 
Do. do. do. by Western do. . . . . . . . . . . . . . . . . I 7 0  26 42'1 2 

Concluded do. do. by both Elongations . . . . . . . . . . . . . . I 7 0  26 41-94 
Angle XIV and R. M. as below . . . . . . . . . . . . .. . . . . - - - 105 43 3-73 

Observed Azimutli of S I V  . . . . . . . . . . . . . . . . . . . . . . 64 43 36-21 
Computed do. do. in terms of tlie initid value adopted at Kalilinpur, see page 21-c . . 64 43 42-29 -- 
Observed-Computed Azimuth . . . . . . . . . . . . . . . . . . . . - 6-08 

At XI1  

Jalzzca9.y crnd Febrrlccry 1S53, ol)se?*c~cl by dli;. G .  Jognn with CoZo~zel Wur!gh'~ 24-inch Theodolite A%. 1. 
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NORTH-WEST HIMALAYA SERIES. 39,c 

Observations at XXXVIII, 

h m  8 d 

Lat. N. 33" 16' 48".84, Long. E. 73" 12' 53".69 = 4 52 51-68 = 0.203, Height above mean sea level 1918 feet, 

observed by Mr. G. Logan 

with Lieut.-Col. Waugh's 24-inch Theodolite No. 1 read by 5 micrometer microscopes, thc telescope 

being set on R. M. 
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PRtNCIPAL TRIANGULATION-AZTMUmFAL OBSERVATIONS. 

Observations at XXXVIII-(Conthued.) 
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Observations at XXXVIII-(Colztinued.) 
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Observations at XXXVIII- (Continued.) 
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GREAT INDUS SERIES 

INTRODUCTION 

This Chain of Triangles is the western side of the great quadrilateral figure-known 
departmentally as the North-West Quadrilateral-which is formed by the triangulation whose 
periphery directly connects the base-lines at Sironj (in Central India), Dehra Ddn, Chach 
(near Attock) and Kadchi. The Indus Series was accomplished during the years 1853 to 1861, 
and carried as closely to the western fiontier of the British Empire as was consistent with 
the safety of the persons employed from the predatory attacks of the independent tribes 
beyond the border. I t  traverses the valley of the River Indus, sometimes wholly on the 
right or on the left bank, but more frequently with one flank on each bank, for a distance 
of about 660 miles, from a little below Attock to a little below Shikarpur, whence it passes 
some way to the west of the river, and trends southwards, with its western flank on the hills 
bordering Beluchistan, for a, distance of 190 miles, and then terminates at Karhhi. At 
present this chain of triangles may be regarded as the rubicon of the conquests of science 
and civilization in Western India, but eventually it may also serve as a basis for the 
extension of geodetic operations into Beluchistan, Afghanistan and Persia, when the Rulers 
of those countries become sufficiently enlightened to appreciate the value of such under- 
takings. I t  has had to follow an irregular boundary line and therefore its course necessarily 
deviates Prom the normal direction of the chains of triangles of this Survey, which is usually 
either meridional or along a parallel of latitude. 

The series was begun, under the instructions of Colonel A. Scott Waugh, at its northern 

Bess~n 1852-53. 
extremity, a littie below Attock in the Rdwal Pindi 
District, early in the year 1853, by Mr. George Logan, 

immediately after that gentleman had completed the polygonal figure around the Chach 
base-line which gave a terminal side to the North-West Himalayan triangulation and an 
initial side- to that on the Indus. 



IV-D. INTRODUCTION. . 
The Riwal Pindi District is admirably adapted for trigonometrical operations, present- 

ing a succession of bare unwooded hills of commanding 
PERSONNEL. altitude, which are easily accessible and give a wide 

a. Logun, Esquire, 1st Assistant. 
Mr. W. R. N. J~tmcs, let  Clnss Sub-Assistant. 

and unobstn~cted range of view ; thus in the course of 
a ,, W. H. Johnson, 2nd chs Sub-histant. 8 few months Mr. Logan was able to complete a double 

,, C. J. Carty, Jlo. 
,, B. Shelverton, DO. polygon which carried the principal triangulation down 

to the neighborhood of Kalabagh, a distance of over 
70 miles. These operations were then urgently required to furnish a basis for the T o p o p  
phicd Survey of the Jliilam and X w a l  Pindi Districts which was being commenced by 
Lieutenant D. G. Robinson of the Bengal Engineers ; and also to connect with the general 
surveys of India the Military RRconnoisance of the Trans-Indus Districts of Peshawur, 
Kohat, Bannli and Dera IsmSil KhLn by Lieutenant J. T. Walker of the Bombay Engineers, 
which mas then approaching completion. There was however no immediate necessity for 
the further extension of the triangulation at the northern extremity of the Indus Series ; 
operations were tllerefore suspended in this quarter for some years. 

Meanwhile Captain A. Strange, of the Madras Cavalry, assisted by Lieutenant J. F. 
Tennant, of tlie Bengal Engineers, was finishing the southern side of the North-West Quad- 
rilateral, viz. tlie Longitudinal Series which h d  been carried westwards .from the Sironj 
base-line, on tlie Great Arc, towards the line selected for a base of verification at  K d c h i .  
After the completion of these operations and pending the measurement of the base-line, 

Lieutenant Tennant was employed, during the field 
Senson 1853-5%. season of 1853-54, in commencing the triangulation 

Mr. C. Lnne, Civil Aqsistant. 
,, C. B U ~ ~ ,  sub-~~~mtn~~t. of the southern section of the Indus Series, with the 

assistants mentioned in the margin, which he carried 
northwards by observations at 12 principal stations, forming 16 triangles and extending over 
a distance of 90 iniles ; an admirable &st performance, executed under many difficulties. 

The Kartr6chi base-line was measured in the field season of 1864-55, when Colonel 
Waugh went to Kadchi to supervise the measurement 

Season 1854-66. 
and inspect Captain Strange's party. Mr. (now Sir 

Bartle) Frere, the Chief Commissioner of the Province of Sind, took the opportunity of 
representing to Colonel Waugh the urgent necessity that existed for the immediate extension 
of the great triangulation nortllrvards through Sind, to furnish data for Topographical and 
Fiscal Surveys, declaring that such a measure would form a lasting claim on the gratitude 
of every public servant in the Province. I n  consequence of these representations, Mr. 
W. C. Rossenrode was deputed by Colonel Waugh to select stations and complete all the 
requisite preliminaries for the future triangulation, while the base-line was being measured. 
Mr. Rossenrode worked with great vigor, carrying hia operations through the whole of 
western Sind and into the PanjAb, to the neighborhood of Uch; and though it was after- 
wards found necessary to make considerable deviations from his scheme for the triangu- 
lation, which had been somewhat hyriedly designed, much of it was retained and found 
to be satisfactory. 
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In the field season of 1855-56, Lieut. J. F. Tennant carried the pricipal triangulation 
over the hill ranges north of K h c h i  into the plains of 

Seaeon 1856.56. Mehar and Urkhhna, a distance of 96 miles, by 6 quad- 
A m s ~ m e .  rilateral and 2 hexagonal figures comprising 34 triangles ; 

Mr. J. W. Armstrong, Civil h i s t a n t .  
,, N. A. Belletty, sub-histant. this was an exceedingly satisfactory performance, the 
,, J. Smith, 

n. more so that some delay was occasioned by having to re- 
,# W. Dyer, ,, 

model a portion of the original design for the triangu- 
lation and to build new stations, in place of those which had been rejected. 

The immediate wants of Sind having been thus satisfied, it was necessary to provide 
season 1856-57. for the requirements of portions of the Panjab where 

~ r .  R. A. Belletty, sub-~~~iat~~t. Revenue surveys were in progress for which trigono- 
,, C. J. Carty, Do. 
,, E. T. Donnolly, DO. metrical data were urgently wanted. Operations were 
,, A. W. Donnelly, DO. therefore suspended at the southern end of the Indus 

Series, and resumed at the northern end, to which Lieut. J. T. Walker was deputed-with 
Lieut. J. P. Basevi and the assistants mentioned in the margin-at the commencement of the 
field season of 1856-67. 

Under Colonel Waugh's instructions the Series was intended to be double throughout, 
i.e. formed of polygonal self-vedcatory figures, instead of single triangles. The breadth of 
such a series is necessarily very considerable, and the choice of the line to be taken at the 
outset of the operations in the northern section was somewhat embarrassing ; for the plains 
of the Derajht, lying between the River Indus and the Sulimhni mountains, are too narrow 
to permit of a double series without serious risk on the western flank from the attacks of the 
predatory hill tribes ; on the other hand the plains of the Sind Saugar Doab, lying east of the 
Indus, beyond the richly cultivated low-lands in the immediate vicinity of the river, are sandy 
wastes, with very little water and that mostly brackish, very thinly populated and having but 
a few isolated hamlets scattered over them ; this country therefore did not immediately require 
to be triangulated. For these reasons it was determined to adopt a medium course and carry 
the triangulation in the vicinity of the river, with one flank on each bank, until such time as 
it might be conveniently brought over wholly to the western bank. 

During the course of the first field season the principal triangulation was extended 
from the side Bani to Sakesar near Kalabagh, where Mr. Logan's operations had terminated, 
to the side Mandra to Ahmad-Sindi near Dera I s m  Khan, while the approximate series was 
carried down to Dera Fathi Khan. One of the most interesting features in the operations of 
the season was the placing a principal station on the range of hills west of the Indus, 

' 

between Kalabagh and Isakhel, which was occupied by the B h k  branch of the tribe of 
~ h ~ t t a k s ,  who though in nominal subjection to the British power had not yet been brought . 

under full control ; occupying wild and intricate hill fastnesses, in which they were secure 
from attack, they had ever enjoyed the felicity of making occasional raids on their neighbours 
in the plains, and returning with impunity to their homes, until the establishment of British 
rule over the PanjBb. To pay them a castsual visit was not m c u l t ,  but to locate a party of 
S n d o s t a ~  signallers among them for several weeks, and get them to aid in the construction 
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of a r o d  for the great theodolite througll their hills, were delicate and difficult matters. 
Captain Henderson, the Deputy Commissioner of the District, sanctioned the attempt being 
made ,by Lieutenant Walker who had previously visited those hills during his military surveys 
on the Trans-Indus Frontier; the operations were carried out successfully, without any 
collisions ; the hill men were found to be courteous and obliging, but somewhat suspicious 
about the road, which would facilitate military operations against them. 

The field operations terminated in the month of May 1867, simultaneously with the 
outbreak of the great mutiny of the Bengal Army, which for a time threatened the existence 
of the British power in India. Lieutenant Walker volunteered for military service and wm 
appointed by Sir John Lawrence to the Staff of Brigadier General (now Major General Sir 
Neville) Chamberlain, who had been placed in command of the PanjBb Moveable Column. . 

Subsequently when General Chamberlain joined the force which was beseiging Dehli, 
Lieutenant Walker accompanied him and shared as Field Engineer in the operations of the 
seige, until he was incapacitated for further service by a severe wound followed by an attack 
of cholera. Meanwhile Lieutenant Basevi was transferred to assist Lieutenant Montgomerie 
in the Survey of Kashmir and the surrounding mountain ranges, 8r duty more trying than 
and almost as dangerous as active field service, for the surveyors were alone and almost 
unprotected in the midst of a rude population, amongst whom the belief was prevalent that 
the British power was rapidly being undermined and consequently that British Officers might 
be robbed or even murdered with impunity. Messrs. Belletty and Carty and the two Messra. 
Donnelly spent the recess at the sanatarium of Mmee  (Marri) where they rendered good - 
service in aiding to defend the many English women and children who were congregated 
there from the attacks of the surrounding insurgents. A native Jemadar, by name REimzin 
Khan, had been sent down to the Head Quarters at Dehra DL'LTI in charge of one of the 
valuable great theodolites of the survey, with a party of twenty carriers; they suddenly 
found themselves one morning surrounded by a swarm of rebels and mutineers ; happily the 
day had not dawned alld the Jemdar adroitly availed himself of the darkness to conceal the 
theodolite in a neighboring jungle, and eventually he managed to convey his charge in safeQ 
to Dehra D b .  

Shortly after the re-capture of Dehli, in September 1867, operations were resumed on - 

Beeson 1857-58. 
the Indus series on an enlarged scale, both extremities 
of the triangulation being taken up simultaneously. For 

the valley of the Indus was now the safest and quietest portion of the Punjab, the tribes 
inhabiting it having sent all their warriors to aid the British Troops ; Sind also was not only 
tranquil but furnishing aid. But in the Gogaira and neighbouring districts, in which the 

NOBTHKBN B P ~ I O R .  operations of the Jogi-Tila Series should have been pro- 
MT. a. A. Belletty, Civil Assistant. gressing, the inhabitants were in a state of insurrection ; 
,, C. .T. Csrty, Do. 
,, E. T. nonnelly, sub-~ssbtant. the surveyors were therefore transferred to Sind and 
,, A. w. Donnully, DO. employed on the southern section of the Indus Series. 

S o u ~ n ~ s r i  S E ~ O N .  The operations in both sections were placed under the 
Mr. C). EyaU, Sub-heistant. 

direction of Lieutenant (then Captain) Wa,lkerf with 
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Lieutenant Basevi in immediate charge of the northern, and Mr. J. W. Armstrong in that 
of the southern section, and with the assistants marginally named. 

But even in the Wwtern Panjtib and Sind it was not considered advisable to expose 
the valuable great theodolites of the Survey to the risk of meeting with injury at the hands 
of bands of marauders, more especially as the guards available for the protection of the sur- 
veyors were very insufficient. Captain Walker represented to Colonel Waugh that even 
before the rebellion broke out he had always felt uneasy about taking a great theodolite across 
the Indus, and that in planning the approximate series he had been careful to place the sta- 
tions on the right bank at no greater distance from the river than was necessary to protect 
them from the annual inundations during the summer months, and to preserve the symmetry 
of the triangulation; yet there was scarcely a station to the south of Dera I s m a  Kh4n 
which was not within three or four hour's march of the foot of the Stilim&ni mountains. 
The surveyors would consequently be liable to be attacked by night and plundered with 
perfect impunity, unless strongly guarded, as the assailants might easily escape to their hill 
fastnesses before a sutlicient force could be collected to pursue them. The principal stations 
had frequently to be occupied for a week or ten days consecutively, and this would give any 
marauders ample time to plan and carry out an attack ; the instruments, though really useless 
to them, might well excite their cupidity, and at that time the cupidity of our own subjects 
& well as of the border tribes had to be provided against. 

Consequently the great theodolites were deposited for safety at the nearest Military 
Stations and no principal triangulation was attempted; the operations of the field season were 
entirely restricted to secondary triangulation with small instruments, to the selection of sites 
for the principal stations, and to the construction of the stations and the clearance of the 
lines between them. 

And these were important and very laborious undertakings, for the operations at both 
extremities of the Series were now fairly launched into the plains of the Valley of the Indus, 
which are perfectly flat and almost entirely devoid even of natural or artificial mounds, and 
are therefore very unfavorable for triangulation. I n  a distance of about 400 miles from above 
Dera I s d  Kh4n to below Shikhrpur it was eventually found necessary to have 117 prin- 
cipal stations ; of these one only is situated on a hill, five are on artifical mounds-the sites 
of ruined forts and villages-and the remainder are on ground either entirely level or so 
sliglltly elevated as to require the construction of towers ranging from 15 to 40 feet in height 
for the operations, in addition to which the lines between the towers had also to be cleared 
in order to ensure the requisite mutual visibility. 

The River Indus during its course southwards, through the plains of the Derajat and 
and Sind Saugar, is flanked on the east for a considerable distance by a line of sand hills, 
the edge of the plateau or steppe-locally known as the bslr or th211,-which separates the 
low-lands of this river from those of the adjoining river Jhilam. Above Dera I s W  K h h ,  
where the distance from the line of sand hills to the right bank of the river is only about 
ten miles, two quadrilateral figures were introduced into the triangulation, for the h t  time 
such figures have ever been wed on plains in the opemtions of this Survey, for their long 



diagonals are unsuited for operations over a flat country, as the rays of light passing over them 
are liable to graze the surface of the ground and become obstructed ; but in this instance the 
diagonals pass freely above the river, and the arrangement was found entirely satisfactory. It 
would have been repeated further south but that the line of sand hills became lower and 

. trended further away from the opposite bank of the river, which necessitated the introduc- 
tion of polygonal figures instead. 

During the field season of 1867-58 the preliminary operations of selecting sites for 
stations were carried over a distance of 120 miles in the northern and 100 miles in the south- 
ern section, leaving a gap of 90 miles to be completed in the following season. The cutting 
of trial lines through the acacia jungles in the Jacobabad District was found to be a very 
laborious proceeding, the line cutters been frequently unable to open out more than a mile's 
length of narrow line in a day. A large number of lines had to be carried across the river, 
between the stations on the opposite banks, over low lands and islands covered with high grass 
and tamarisk jungle ; and the accurate alignment and clearance of these lines was a matter 
of no small difficulty. 

I n  the field season 1858-69 four separate parties were employed on the Indus Series, 
under the supervision of Captain-then Brevet-Major-Walker, who had recently received 

Season 1858-69. promotion by Brevet for his military services during the 
CIVIL AXD SUB AESIBTAXTS. rebelliw. One of the parties, under Lieutenant Basevi, 
Mr. N. A. Belletty. was deputed to resume the principal triangulation of 
,, C. J. Carty. 
,, z: $dl. the northern section; a second, under Mr. H. Keelan, 
IY Donnelly. ,, M. C. Hickie. was similarly employed in the southern section; a 
,, W. F. ~ d i . e r .  third, under Mr. J. W. Armstrong, in completing the 

approximate series ; and a fourth in executing a line of spirit levels, with Major Walker's per- 
sonal co-operation, and the assistance of Lieutenant B. R. Branfill. 

The circumstance which has already been mentioned that nearly 400 miles of the tri- 
angulation would have to pass over a perfectly level plain, without hills and almost without 
any mounds, led to the initiation of operations for determining the heights of the stations in 
tbe plains by the method of spirit-leveling; for it was feared that, with rays grazing the 
surface of the ground so closely, the vertical angles measured in the triangulation would be so 
much affected by the very considerable variations of terrestrial refraction to which they 
would be liable, that a considerable amount of error might be generated in the course of 
operations carried over so great a distance under such unfavorable circumstances. Full de- 
tails of the spirit-leveling operations of this survey, the reasons why they were undertaken, 
and the modus operandi which was adopted, have already been given in the book of Tables 
of Heights in Sind, the Punjab PC." which was published by this Department in 1863 ; it is 
unnecessary therefore to say more about them in this place than to describe the progress of 
the operations which were carried on pari pasw with the triangulation. 

The leveling operations of this s w o n  were commenced in the L&rkh&na District of 
Upper Sind, at tower stations whose heights were believed to have been well deduced by the 
triangulation over the hills from the tidal station of Manora, which is situated at a point 
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in the harbor of Kadchl, on the north coast of the Indian Ocmn ; they mere carried north- 
wards to Dera G h h i  Khhn, a distance of 312 miles, over a line which was leveled over inde- 
pendently, station by station, by Major Walker, Lieut. Branfill and Mr. Carty, the mean of 
the results obtained by the three observers being eventually adopted as the final value. From 
the station of MBrfi Pir-the point of origin-as far as Kasmor, the line was carried along the 
sides of the principal triangles, and the heights of a number of the principal stations were thus 
determined. From Kasmor up to Dera Ghh i  Kh6n it was carried over the main road, for no 

., stations had yet been built in this portion of the series ; stone bench-marks were therefore 
left at suitable intervals for eventual connection with the triangulation. 

The principal triangulation in the northern section of the series was executed by 
Lieutenant Basevi, who succeeded in completing the 

A B B I B T A ~ .  final triangulation of 2 quadrilateral figures and 4 simple 
M?. N. A. Belletty. polygons, comprising 32 triangles and extending over a, 
,, A. W. 1)onllelly. 
,, W. P. Trotter. distance of 95 miles. This was an excellent season's 

work, for Lieutenant Basevi had many difliculties to 
contend with ; one of his stations was washed away by the river and a new bne had to be 
selected and built and the lines to it cleared, two of them fell down under construction and 
were re-built, and for a fourth station, which he considered to be injudiciously selected, he 
substituted another in a more favorable position, which he built at his own cost ; he was 
much delayed for want of the boats which were needed at  the many points where he had 
to cross the river, and eventually he was brought to a stand still by overtaking the opcra- 
tions of the approximate series. Mr. Belletty worked indefatigably, built 19 towers during 

- - - .  

the field season, and remained in camp during the whole of the following hot season, 6 
construct the remaining stations which were needed to complete this section of the series. 

The approximate operations under Mr. Armstrong made fair progress ; 14 stations were 
- - 

selected and 1 2  towers were bui!t by him and his assistant Mr. Ryall, working northwards 
in advance of Mr. Keelan and closing opemtions at Kasmor. 

The principal triangulation in the southern section was executed by Mr. Keelan, and - - 

AS~ISTANT. consisted of one double and two triple poly, eons, com- 
prising 37 triangles, which brought the operations up to 

Mr. M. C. Hickie. 
Easmor, a distance of 106 miles from the point at  which 

they commenced ; azimuth observations were also taken at  two stations. This out-turn of work 
mas most creditable to Mr. Keelan, who was much retarded at  the outset of his operations by 
having to clear away the j ungle which had grown up on his lines since they were first cut, and 
subsequently by the diiliculties in procuring laborers in the District of Jacobabad, where the 
principles of free trade had been recently introduced, and laborers were difficult to get, even on 
high wages, and were ready to walk away at  a moment's notice if required to work harder than 
they thought fit ; thus Mr. Keelan reports that forty-four Belfichis took ten days to clear a line 
af about thirteen miles in length, and he had upwards of twenty such lines to clear under simi- 
larly unfavorable circumstances. At the close of the field season Mr. Keelan remained with 
his party in Camp at Mithankot, in order to supervise the operations for the completion of 
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the approximate series, which were &ed on without i n h i s s i o n  throughout the ensuing 
hot season. 

During the field season of 1859-60 Major Walker continued to supervise the 
whole of the operations on the Indus Series; four 
parties were employed, two on the principal triangula- 

tion and two in executing lines of spirit levels. 
As regards the leveling, it had been found necessary that a line should be carried 

south-wards tb Kardchi from the stations in Upper Sind at which operations had been com- 
menced in the previous season and carried northwards to Dera Gh&zi Kh&n; for those 
operations having bzen connected with the lines of level of the Sind Canal and Railway 
Departments it was found that the height of the stations in Upper Sind above the mean sea 
level, as determined by the triangulation from Karbhi, was 28 feet greater than as given by 
the combined Railway and Canal levels ; there was clearly therefore some gross error in one 
or other of the operations, and this could only be traced to its source by the extension of the 
Survey levels down to the sea. Colonel Waugh therefore decided that a line of levels should 
be carried out for this purpose, and at  the same time another line from Dera G h h i  Kh&n 
northwards, to the Chach base-line, near Attock. 

Major Walker and Lieutenant BranfU executed the southern line. Commencing at  the 
station of M&1% Pir, in tlie LClrkhAna District of Upper Sind, they leveled over the sides of the 
triangulation down to the station of Mir Khhn, where the triangulation from the south may be 
said to have fairly entered the plains of Upper Sind, to K&M. At Mir K h h  it was optional 
for them to proceed either by the route across the hills, or by the river route, vi$ SehwBn, 
Kotri and Tatta. Both were very circuitous, but the former was the shortest by about forty 
miles ; this advantage llowever would probably have been more than neutralized by the diili- 
culties which would be met with in carrying the operations over hilly ground; on the other 
hand the river route presented greater facilities for the execution of the operations, and it 
had the additional advantage of being far more desirable for purposes of general utility, as it 
would afford opportunities of connecting together various existing lines of canal, levels, and 
also furnish valuable data for the projection of new canals. The rive,: route was therefore 
chosen, and the line was carried to Sehwhn, and thence along the military road which runs 

to the river as far ns Tatta, and then nearly parallel to the coast line, up to K d c h f .  
The levels werc connected with the southern extremity of the base-line near Eartichi, 

and they were finally brought to a close on a bench-mark in the harbor of Manora, the 
height of which, relatively to the mean sea level of the Indian Ocean, had been previously 
determined by Lieutenant Tennant ; it was also the origin of the trigonometrical determi- 
nations of the heights of the stations of the Indus Series. The length of line leveled over 
during the season was 301 miles. The height of M k 6  Pir, as deduced by the triangulation, 
mas found to be very closely accordant with the value derived from the leveling operations ; 
eventuzlly the discrepancy already noticed between the trigonometrical heights and the 
corresponding canal levels was ascertained to have been due to an error of sign which had 
becn made in combining several canal lines for the purpose of effecting the requisite com- 
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parison ; after correcting this error, a circuit of upwards of 650 miles in length, formed by 
the Canal and the Survey levels, closed with a discrepancy of only -11 of an inch. 

I n  the northern section, Mr. Carty and Rzhchand, an intelligent Panjkbi surveyor, 
carried a line of levels from Dera Gh6zi Khan, along the east flank of the triangulation, 
up to Sandi, the northernmost station in the plains ; thence they worked along the maih 
road, viri. M&ri and Fathijang, to the Chach Valley, closing on the southern extremity of 
the he- l ine  near Attock. The length of line which they levelled over was 379 miles, of 
which fully 100 miles lay in the rugged and difficult ground of the RAwd Pindi District. 

The entire length of the line of levels connecting the Chach base-line with the 8th 
is 989 miles. 

The principal triangulation in the northern section was executed, for the most part, by 
Lieutenant Basevi, aided by Lieutenant H. R. Thuillier and Lieutenant J. Herschel, both of the 
Bengal Engineers-who had recently joined the Department and were attached to Lieutenant 

h8I8TAXTR 
Basevi's party to learn their duties-and with the assis- 

Mr. J. W. Amstrong. 
hnts named in the margin. Lieutenant Basevi in the 

,, G. R all. first instance selected stations for two polygonal figurea ,, W. J Trotter. at the lower extremity of this section, which were requir- 
ed to effect the junction with the southern section ; he then returned to Dera Ghhi Khan 
and commenced the measurement of the principal angles, and after an arduous season's work 
completed one double polygon and four hexagons, comprising 30 stations, dl towers, and 34 
triangles, the whole extending over a distance of 100 miles. These operations terminated at 
the stations of Ismfiil and Gapola-which form the side of junction between the two sections 
of the series-a few days after Mr. Keelan had taken observations at them to complete the 
operations of the southern section. 

Lieutenants Thuillier and Herschel observed an azimuth of verification at Dtljel, while 
Lieutenant Basevi proceeded to the summit of the Gandahhi peak, the highest point at the 
eoutb.ern end of the Sulimhi range of mountains, to endeavor to extend the secondary 
triangulation for fixing the peaks of the hills beyond the frontier; unfortunately the atmob 
phere suddenly became so thick and hazy that he was unable to reap my results from an 
expedition which was somewhat hazardous and venturesome. 

The principal triangulation of the southern section of the series was executed by Mr. 
Keelan with the assistants named in the margin. With 

AfJEImAXTR a view to the early completion of these operations the 
Mr. N. A. Belletty. 
,, A. W. Donnelly. 

party had remained in camp at the close of the previous 
,, M. 0. Hickie. field season, and the greater portion of it was engaged, 

under Mr. Belletty, throughout the summer of 1859, in 
building the requisite tower stations. These operations were however much impeded by the 
inundations which took place during the periodic rise of the great river; in some in- 
stances the materials which had been prepared for the construction of the towers were des- 
troyed, and the work had to be done over again when the river finally subsided. And when 
the towers were all built and the find observations were commenced, further difficulties were 



caused by the prevailing custom of the people of the country to set fh to the dense mass of 
tall grass, which grows up during the summer months over the whole of the inundated 
lands, and has to be burnt down to permit of the growth of new grass for pasturage. 

The work however was brought to a satisfactory termination, in a manner very credib- 
able to Mr. Keelan. Observations were taken at 22 principal stations, forming 4 hexagonal 
figures, and extending over a diststnoe of 76 miles, from the initial side of the season's opera- 
tions up to the side of junction with the northern section of the series. Mr. Keelan, in 
reporting on the operations of the aeaaon, made prominent mention of the zealous and 
invaluable msistanoe he had received from M i .  Belletty, who had inourred great exposure in 
his effort to finish his share of the operations in time for the commencement of the final 
observations. 

On the completion of the calculations of the triangulation it was found that the 
logarithm of the (true or measured) length of the Chach base-line was less than that of the 
trigonometrical length, expressed in terms of the -hi base-line, by .000,0214, or in other 
words that the ratio of the total error which had been generated in the course of the triangu. 
lation, to any given-linear distance, was = 60 p, C( being the millionth part of the distance. 
This error was much larger than any that had been prePiously met with in the first class 
principal triangulation of this Survey, aa will be Been by the following values* of the e m m  
generated in certain series of triangles directly connecting base-lines ; 

in the Great Arc, Dehra D6n to aironj, length 425 miles, the error = 16 C( 

39 Sironj to Bider, ,, 482 ,, = 8 3 ,  

in the North-West Himalaya Series, t ,  408 ,, = 21 ,, 
in the Kmhhi Longitudinal Series, 3, 672 ,, = 23 ,, - - 

average ,, 4Q6 ,, - 17 ,, - 
The Indus Series is 747 mil- in length, of which about 400 miles are entirely in the 

plains, where the sides of the triangles are neoessarily short, and a much larger amount of 
triangulation is required, and many more stations of observation, than would sdiice for the 
same distance in a hilly country. Thus thia chain of triangles is not only longer but has mom 
links than either of the other ohaina above specified ; and it may therefore be expected to be 
liable to a larger linear error. Still however the error actually met with mas considered to be 
too large and the work was therefore carefully scrutiniaed in order if possible to h d  the cause. 

The evidence already afforded by the geometrical equations of oondition of the sue. 
cessive polygonal figures forming the triangulation had been exceedingly satisfactory. Thus 
in andping the triangular errors--or the differences between the sum of the observed angles 
of each triangle and 180" + the rrpAe&d egctw-of which there were 228 in all, the average 
was found to be 5 W.64, 

These values of error are taken fmm the then existing m n l e  of the Department; subseqosntly honerer Dhe triangulation - 
pcdtlced by the method of minhum squarca, which gave m d t s  diEcri~tg to a shght oxtcnt from the prccoding d e t e r n ~ t i o u r  i t h w  alu 
Be fwnd in rdumc 11, 
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in 204 cases the error was less than 1" 
in 23 ,, 9, greater than I." but less than 2" 
in 1 case only ,, 9 )  2", being = 2"-51. 

The central and the re-entering errors of the figures were also generally small. Thus 
a clue was still wanting as to the cause of the closing error of the series. 

The sides of the triangles had been computed after the observed angles had been 
given certain corrections to satistisfy the geometrical conditions of the figures to which they 
respectively appertained, according to a method of successive approximations which wae 
introduced by Colonel Everest. They were now re-computed with the observed angles dimin- 
ished by )rd of the spherical excess, but without any corrections for geometrical emom ; thus 
whereas in the first computations the value of the side of continuation of each figure would 
be the same, whether deduced from the triangles on the right or those on the left W, in 
the calculations with the uncorrected angles there would be two values, obtained one from each 
flank ; the differenue between these values might therefore afford some olue to the cause md 
possibly to the locus of the error sought after. 

Thus in the oase of the simple polygon here shown, 
the ratio of the side of continuation to the side of origin 

CD OB OF OD CD *-= -.-.-.- 
AB AB OB OF OD by the right W, 

CD - OA OE OC CD 
- by the left flank; andB-D-o=j-m oa E 

and if the right and the lefi hand angles at each of the 
external stations are respectively indicated by r and 2, 
and the central angles opposite A B and C D by 0, and 0, 

A B - - 
CD sin 0, sin A,. . sin B, . sin I?, - - .  

then AB - sin 0, sin F, . sin D, . ain C, by the right fhmk, 
CD sin 0, sin B, . sin 4. sin B and - = -. - - by the left flank ; A B  sin0,  smE,..sinC,.sinD, 

thus two vdoea of the ratio are ob&ed for comparison, in the h t  of which right hand 
angles form the numerator and left hand angles the denominator of the ratio, while in the 
s&nd the converse takes place. 

- 

Similarly in a quadrilateral fiQ;ure A B D C we have 
CD (ID BD -sin A,. . sin B, -=-.-- 
AB BD AB sin D,. sinCc by the right flank, 
CD-CD AC sinB,.s inA, and---.-- 
AB AC AB-sin C,. sin D, by the left flank. 

From suah calculakions the ratios of the l i n k  differenw to the linear magnitudes, as 
obtained from the triangles respectively on the right and the left h k  of the series, have been 
computed for the side of continuation of each f i gm in succession, from the Karhchi baseline 
upwards. They we given in the following table, and also the corresponding ratios of the differ- 
ences between the results by the right flank and those by either flank, after correcting &.the 



A few anglea in thin figure were m d  with a 24ineh !theodolite by Troughton and 8immq the m e  number of rn- 
being taken es with the 86-inch. 

, . 

angles for the geometrical errors of the figures to which they appertain; the table also specXes the 
theodolite employed for each figure, the minimum number of measures of an angle taken with 
it, and the names of the successive figures ; the nature of each figure is indicated by the 
symbol Q for quadrilaterals-figures with four triangles, P for simple polygons-with five or 
six triangles, 2 P for polygons of two centres and eight to ten triangles, and 3 P for two pb. 
gons of three centres and fourteen triangles. 
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It will be seen h m  the pFeceding table that there is a remkable tendency for a 
continuous divergence between the results on the right and those on the left flank, timounting 
eventually to 157.2 p ; and it will be M h e r  noticed that this divergence is very muoh more 
marked in the polygonal figurea measured with Colonel WaugVs C i n c h  Theodolite No. 2, 
than in those with Troughton and Sirnds 36-inch Theodolite, though the amount of triangu- 
lation done with the former instrument was only about two thirds of that by the latter ; thus 

for the work with the 36-inch Theodolite, at 95 stations, R-L=35'7 p. 
while for that with the 24-inch Theodolite, at 63 stations, R-L=121*6 /L. 

Xoreover in two figures done with the 24 inch instrument the diverpnee was 32 p and 32-53 p, 

Yrepetitlona 

30 memum 

Psri-TamIUl ... ... ... ... 
Chach b - l i n e  ... ... .. a ... 

BIGHT- LBFP 
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5 ~ 0 .  1 ti;i; + ~ a - y  + ~a'ap 
- 3.0 - 0.9 
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P 
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+ 5.8 
-1.6 
+ 0.5 
+1.8 
+ 1.2 
+4'1 
+ 3'0 
+ 5'5 
+11-8 
+16'3 
+3ae0 
+ 5.1 
+ 9'7 + 3.0 - 2-8 
+ 5.5 - 4.6 
- 5-5 + 4'8 - 1.8 
+ 5'1 
+IO.I 
+ 5-8 
7 8'3 
-1-6 
+ 6.4 
+ j2'2 
+ 3.9 

Col.Wangh'a 
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For each 
figure. 

+ 8.1~ - 3'7 - 0.5 - 0.7 
+ 1.8 - 0.7 - 0.5 
+ 0.2 
+ 0.9 
+ 1'8 
+ 1'4 
+ 3-5 + 8'5 
+ 10.4 
+17-o 
+ 1.4 
+ 5'3 + 1.8 - 0.9 
+ 3.5 - 2.8 - 3 2  
+ I 
+ 0.5 
+ 2.3 
+ 5.1 
+ 4-6 - 5-5 
-0.5 
+ 1'4 
+ 2 
+ 0'2 

13.6 
12.0 
11.5 
14.3 
15-5 
19.6 
22.6 
18.1 
41-9 
58.2 
90.2 
95'3 
105.0 
168-0 
105.2 
110.7 
106.1 
100.6 
105'4 
103.6 
108.7 
118.8 
124-6 
116.3 
I 
121.1 

153'3 
157.1 
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+ 8.1~ 
4'4 
3.9 
3'1 
5.0 
4'3 
3'8 
4'" 
4'9 
6.7 
8.1 
11.6 
20.1 

30.5 
47-5 
48'9 
54'1 
56.0 
55.1 
5876 
55.8 
52.6 
53'8 

;d:g 
61.7 

z:: 
60.3 
61-7 
74'4 
74'6 
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or nearly equal, in each instance, to the whole amount of the divergency generated in the 
operations with the 36-inch instrument. 

The two figures in question were the double polygon of Pari-Taman in the northern 
section and the Sh&w&li polygon in the southern. On Major Walker's recommendation Colonel 
Waugh decided that they should be revised with the 36-inch theodolite. The revision was 

carried out in the following field season by Lieutenants 
Herschel and Thuillier, who commenced at the northern 

figure-which they completed very speedily-and then proceeded to the southern figure ; this 
however gave more trouble ; the station of Khdr i ,  on the side of junction with the Riwhri 
polygon, had been washed away by the river, and it was necessary to build a new station and 
also to take the observations which were required to connect it with the contiguous stations 
of both polygons. 

On the completion of these operations Lieutenant Thuillier proceeded to join the 
Kashmir Survey, while Lieutenant Herschel commenced the chain of triangles which is known 
as the Sutlej Series. The new triangulation emanated from the side ShShpGr-Lanjiwhr of the 
Gola polygon of the Indus Series, and was afterwards connected with the side LanjimBr-T5l?i 
of the same polygon ; in consequence of this circumstance the first four triangles of the Sutlej 
Series and the Kahiri, Gola and Dago polygons of the Indus were converted into a composite 
net-work of triangles, forming a polygonal figure with four centres ; as it would be ultimately 
necessary to reduce the whole of this triangulation simultaneously, the details of the observa- 
tions and reductions of the portion which was originally intended for the Sutlej Series only 
have been treated as appertaining to the Indus Series and are given in the records thereof. 
These operations completed the triangulation of the Indus Series. 

As regards the linear errors which were generated in the course of the triangulation, 
it is necessary to examine, first, the cumulative differences between the results of the triangles 
on the right and the left flanks of the series, and secondly the absolute error, which is shown 
by the excess of the computed over the measured length of the verificatory base-line at the 
northern extremity of the se~ies. 

On referring to the geometrical equations at page XIII-D it will be immediately seen 
that the cumulative excess by the right flank, as compared with the left, points to a prepon- 
derance of positive errors in the right hand angles at the several stations of observation (on 
both flanks) and of ~ g a t i v e  errors in the left hand angles. Now it happens to have been an 
invariable custom of the observers, when operating at the flank stations of this series, to 
adjust the microscopes to the successive zero or setting readings of the azimuthal circle when 
the telescope was pointing to the left hand object. Thus all the observations to the reference 
station are liable to ,constant errom of two kinds; first the mean graduation error of the 
fifty equidistant divisions of the ciicle, commencing at 0" ; and secondly the errors arising 
from the presence of irregularities in the bearing surfaces of the vertical axis and its socket, 
which would have a tendency to be ,constant, as the same points are always opposed to each 
other when the circle settings are the same. On an average about one-half the left hand 



angles at the stations on each flank are what may be called zero-angles, and they would contain 
these constant errors, and it may be readily supposed that the constant recurrence of even 
very minute errors would produce a divergence of the nature in question. 

I n  the triangulation with Colonel Waugh's 24-inoh theodolite there me twenty-three 
zero-angles on the left and twenty-seven on the right flank, or fifty in all, and if to obtain a 
rough approximation to the magnitude of the zero error, we assume that the divergency of 
121'5 p is due to it only, all other errors having cancelled each other, and if we put dB for this 
error, we obtain the following equation, 

dB x sum of cotangents of zero-angles = - 121,6 p 
whence 32.7 dB = - *000,121,5 

and dB = - 0"-17. 

Additional evidence may be brought to bear on this subject by comparing the values 
of the angles originally measured with the 24-inch theodolite, as zero-angles, with the values 
which were afterwards obtained with the 36-inch theodolite, when the zero was generally set 
to the right hand object and never to the same object as in the first measurement. There are 
fourteen cases in which the 24-inch theodolite gives a value less on an average by 1".22 than 
the 36-inch, acd four cases, averaging 0'63, in which the value is greater; hence therefore as 
the mean of the angles by the larger instrument probably does not contain constant errors, 
the mean algebraical difference between the results by the two instruments may be taken as a 
fair measure of the zero error of the smaller instrument; 

whence dB = - 0.81. 
On making a comparison of the results by the right and the left hand flanks of the 

Rahlin Series-the whole of which was also done with Colonel Waugh's 24-inch theodolite 
No. 1-it h;ls been found that the values of R-L accumulate to 68.4 p, and are positive in 
fifteen out of the nineteen figures forming the series ; there are seventy-four zero-angles in 
this triangulation, and as it is exceedingly symmetrical, the sum of the cotangents may be 
considered = 74 x cotangent 60"; hence assuming the cancelment of all other errors than 
those of the zero-angles, as in the previous instance, 

whence dB = - 01'.33. 
Though the value of dB thus obtained is materially less than in the previous instance, 

it has the same sign. On the whole there seem much probability that there is a sensible 
constant error in all angles measured from the u s d y  adopted zero points of this instrument, 
and that the sign of this error is negative for measures from the zero points to the right, and 
positive in the opposite direction. 

With the 36-inch theodolite there is a trace of rt similar error, but one of far smaller 
magnitude ; thus we have from the table at page XIV-D and from a corresponding calcula. 
tion for the K&hi Longitudinal Beries, an accumulative value of R-L = 36.7 p + 16.2 p 
= 51.9 p, obtained from fifty-one figures in all, in twenty-two of which R-L has a negative 



sign. As there are in all 180 zero-angles, we may put 
180 - dB = - *000,051,9 
J3 whence do = - 0"*10. 

Thus there is not only an a prwri possibility of the presence of constant errors-the 
influence of which would become accumulative, because of the custom which had been 
almost invariably adopted of setting the instruments to their zero-points on the left hand 
objects, at the stations of observation-but there is the evidence of facts, collected from a, 

very large number of obser~tions, that such errors are actually present. Consequently Colonel 
Waugh issued a Departmental Order, on the 29th October 1860, directing the following 
modifications of the then existing procedure ; 

Brat .  I n  order to produue a larger amount of uhange in the position of the vertical 
axis relatively to its socket, the zero-settings were to be determined in future by adding the 
arc between the microscopes, to the arc (= 360" + the product of the number of micros- 
copes by the number of changes of zero) which defines the equidistant points on the circle 
to which readings are taken in the course of the observations. Thus in a theodolite with 
five microscopes, when the measures are made with ten zero-settings, the arc between the 
circlereadings is 7" 12', and the zero-settings originally were 0" and 180°, 7" 12' and 187" 12' 
and so on up to 28" 48' and 208" 48' ; adding 72"-the am between the microscopes-to the 
second, 2 x 72" to the third pair of settings, and so on, the new settings become 0" and 180°, 
19" 12' and 259" 12', and so on up to 316" 48' and 136" 48' : thus the same graduations of the 
circle are read as formerly, but the order in which they are brought under the microscopes is 
altered, and the position of the axis of the instrument in its socket is materially varied. 

Secondly. To prevent the accumulation of constant errors in the graduatiom brought 
under the microscopes at the zero-settings, it was directed that the telescope should be set to 
zero alternately on the left and the right hand objects, at the successive stations of observa- 
tion, whereby the influence of such errors would be eliminated. 

It is now necessary to examine the linear error which was generated in the hiangula- 
tion, and is exhibited by the excess of 50 p in the trigonometrical length of the Chach baae- 
computed from the K h h i  base-over the measured length of the Chach base. The trigo- 
nometrical length was obtained, as already stated, after the observed angles had been corrected 
for the geometrical errors of the figures to which they respeotively appertain; this 
length will therefore be the same whether computed through the right or the left flank, 
and it may be called the corrected length, in contra-distinction to the lengths which are 
indicated by the two flanks when the uncorrected angles are used. In  the table at page 
xrv-o the single and the cumulative values of cc  Right - Corrected" are given in succession, 
as well as those of Right-Left." For the b 1  results at  the Chach base-line we have 

Right-Corrected = 74.6 p 
Right - Left = 15'7.2 p 

but Corrected = Measured + 60 p 
therefore Right = Measured + 1246 p 

and Left = Measured - 32.6 p 



It is thus clear that a much smaller amount of lineup * error was generated in the 
triangles on the left or west flank of the series than in those on the right or east flank ; and 
this may be accounted for by the constant errors of the zero-angles tending to cancel other 
errors on the left and to augment them on the right flank. But though these constant 
errors may materially affect chains of single triangles, they cannot sensibly influence poly- 
gonal figures, for the effect on one flank tends to cancel that on the other, as is evident from 
the geometrical equations at page XIII-D. 

By the revisionary operations with the 36-inch theodolite the length of the northern 
side of the Pari-Taman polygon, as deduced from the southern side, was 10.1 p less than the 
corresponding value by the 24-inch theodolite. No comparison could be made at the 
Sh&wslli polygon, as the Kiindri station on its northern side had been carried away ; the 
revised values of the common sides of this and the RiwM polygon range from 7.8 p to 4.6 p 
in excess of the original values, the eventual effect on the northern side of the latter figure being 
1.2 p in excess. That the largest difference was met with in the Pari-Taman polygon may be 
in some measure due to the circumstance that Mr. Logan had only made twenty measures of 
each angle, whereas Mr. Keelan, using the same instrument in the southern section, had made 
thirty measures ; but this is questionable, for it will be seen presently that the theoretical errors 
of the angles are the same in both sections. 

It may be here added that after the recomputation of the triangulation of the Indus 
Series by the method of minimum squares, the results of which are given in this volume, and 
the find reduction of the &&chi and the Chach basc-lines, as given in Volume I, the linear 
error generated in the triangulation was found to be reduced from 6Op to 37p. For a com- 
parison of this error with the theoretical probable error of the triangulation, and for further 
remarks on the practical errors of the operations, the chapter which will be devoted to this 
subject in Volume I1 should be consulted. 

As instances of revision in any of the principal operations of this Survey are very rare, a 
table showing the two sets of results which were obtained, and their differences, is here given. 
Eventually it was decided to retain both the original and the revised values, combining them 
with their respective weights, which are also shown in the accompanying table, as they were 
inadvertently omitted from the printed record of the Observed Angles, which only gives 
the weights of the combined-or, as they have been d e d ,  the Concluded-Angles. The 
differences between the concluded results and the individual results by each instrument are 
evidently a fair meaaure of the theoretical errors of the obse~ations, so that if we put 

the e. m, a. = P r n  of squares of dflerencea 
their number 

we shall find the value of the e. m. 8. of an angle, measured according to the system of proce- 
- - 

dure which has been adopted, to be 
f 0".4 for the 36-inch theodolite, 

and f 0".66 for the 24-inch theodolite, 
-- 

* No ntknipt 11ns been 111ade to m r t n i n  tho amount of the Aximrrthal errors which have been generated on the two fIanks. for such 
an inre~tipntion wo111d rest on tile wcllnry of nzim~~tllrr drtrrminrd from Batronomicnl obeervotions, but thew we liable to be m Irrrgrly 
influeucd by local sttractiolu tllnt they could 110t be depei~ded 0x1 lor the purpose. 
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as deduced in each instance from the whole of the observations. I f  those by the 24-inch 
instrument are divided into two groups, one for the southern and the other for the northern 
section, the respective results, f 0".67 and 0".65, are practically identical with each other, which 
shows that with only twenty measures of an angle at the hill stations on the north, as good 
results appear ta have been obtained as with thirty measures in the plains to the south, as is 
very possible, for observations are usually taken under much more favorable circumstances 
on hills than in the plains. 

' 

T A B U L A R  .Statement of #he seconds and the weights of certain angles meamred 
independently with Troughton and Simma' 36-inch Theodolite, atzd with Cololzel 

Waugh's 24-inch No. 1, showing also the Concluded Results, and the 
dzferences of the original values from them. 

36-inch %inch Concluded DiiTerencea 
Stations Resulta 

Seconds Weight Seconds Weight =' C-86-inch. C-%inch. 

n PI N N w 

LVIII, LIV, LVI. 44'36 9.46 43'01 10.00 43.67 - '69 + -66 
LVI, Lv ,  LVII. 50'77 7.30 50' 29 6.7a 50'54 -'a3 +.a5 
LlX, LVI, LVII. 39'54 11.94 39'85 3'74 39'61 + '07 - .a4 
LVII, LVI, LV. 13'56 9.17 14-28 7'40 13.88 + -32 - '40 
LIV, LVI, LVIII. 2.40 7-42 3'31 9.82 a.9, + -51 - '39 
LVIII, LVI, LIX. a.29 13' 13 1.11 4' 13 1-01 - .a8 + .go 
LV. LVII, LVI. 56.53 11.04 56'47 13-53 56.50 - -03 + '03 
LVI, LVII, . LIX. 2.61 5'34 2.69 4-00 2.64 + '03 - -05 
LXT, LVIII, LX. 54.01 11'58 51'95 9'55 53'08 - '93 +rSrg 
I& LVIII, LIX. 35'86 5 ' .?I 36. 20 17.50 36.12 + -26 - -08 
LI& LVIII, LVI. 7'63 41 '46 16-32 41 '59 - -28 + '13 41'87 7.70 LVI, LVIII, LIV. 13-53 14'84 8.35 14.a1 + . 6 8  - - 6 3  
L m ,  LIX, LVI. 5'72 17'38 6.26 18.05 - '74 + -67 
LVLII, LIX, LX. 43'09 18'79- 42-67 13.70 42.85 - -14 + .18 
LX, LIX, L X ~ .  24.36 5.26 zs'7a 4'73 25.00 + -64 - -72 
LXI, LXY LXIII. 60.04 10.05 58-66 21-14 59' '0 -'94 + ' 4 4  
LXII, Lx, LIX. 41.1a 5 '86 40. 10 10.62 40.46 -.66 +a36 
LIX, Lx ,  LVIII. 41.08 5.90 41 ' 19 6.98 41.14 + -06 - -05 
LV UI, LXI. 15'55 11.09 16.80 10.16 16-14 + '59 - .66 
LXI, E I ,  LX. 54'79 16.10 , 5a-73 5-98 54-23 --56 + I - ~ o  
LX, LXI, LVIII. 51.39 51.38 14-42 51'38 - '01 '00 

LIX, LXII L x .  55'28 13'90 7'24 54.87 6-56 55'09 - '19' + -22 
I& LXIII LXI. 5'51 10.56 7'83 ' 4-14 6.16 + '65 -1.67 

CXLV, CXLTTI, CXLIV. 27-26 16-48 28.71 4'00 27'54 + .a8 -1.17 
CXLIII, CXLIV, CXLV. 14-99 1.3'56 13-55 9'07 -.so +'74 
CXLV, CXLIV, CXLVIT. 55.79 18.08 56-32 10.05 55'94 14'a9 + -15 - -38 
CXLVIII, CXLV, CXLVII. a3.9 10.58 12-29 4-30 aa.86 - -23 + '57 
CXLVI, CXLV, CXLVIIT. 22.72 10.08 aa.78 3'00 22.73 + '01 - '05 
(XVII), CXLVI, CXLVIII. 38.88 ar .91 39.41 13-20 39.08 + -20 - '33 
CXLV, CXLVI, CXLIII. 37'03 8.86 36.95 8-02 36.99 -'04 + - 0 4  
CXLIV, CXLVII, CXLV. 27-24 17'40 25 ' 25 7'30 26-65 - '59 +1'40 
CXLVIII, CXLVII, CXLIX. 35'53 a0.00 35'93 13.20 35-68 + '15 - '25 
(XIX), CXLVIII, CXLIX. 27'64 21-16 28.09 4.01 17'71 + - 0 7  -.38 
CXLVI, CXLVIII, (XVII). 38-58 10.34 38..?a 7.60 38.47 - '11 + '15 
(XVII), CXLVIII, (XIX). 52'18 14-96 5.3 '08 6.50 52'45 + a - '63 - 



INTRODUCTION. 

SECONDARY TRIANGULATION. 

It has been found convenient to incorporate with the records of thc Great Indus Series 
the details of all the secondary triangulation which has been executed by this Department 
to the west of the River Indus, whether done as a part of the operations of this Series or 
not ; on the other hand a portion of the secondary triangulation of this Series will be incorpo- 
rated with the details of the Sutlej Series. These arrangements will also be more convenient 
for future reference than if the results of the several operations, which are sometimes much 
interlaced, wcrc published separably. 

I. The Northern Trans-Indzcs Frontier Survey. 

On the termination of the PanjCLb Campaign, in 1848-49, Brigadier-General Dundas, 
now Lord Melville, authorized Lieutenant J. T. Walker, of the Bombay Engineers, to under- 
take a Military Survey of the country in the vicinity of the City of Peshhwar. I t  was 
commenced in April 1849, by the measurement of a base-line with a common chain, and 
triangulation therefrom ; for as yet the operations of the Great Trigonometrical Survey-which 
me so valuable in furnishing initial elements for new surveys-had not reached the frontier 
of territories which had only been recently acquired by the British Government. 

The country first surveyed was that lying to the west of the road running from tho 
Fort of Shabkadr, through PeshBwar, to the mouth of the Kohdt Pass, which is of much 
importance from a military point of view, because it commands all the passes leading from 
the Peshiwar Valley into Afghanistan, and is contiguous to the most troublesome hill tribes 
on the frontier. 

With the aid and escort of some friendly chieftains, the Arb6bs of ThBkLl, Lieutenant 
Walker succeeded in ascending to the summit of the Thtarra Mountain,* which overlooks 
the famous Khyb3r Pass ; but unfortunately the weather was hazy, and but a small portion 
was visible of tho wide extent of country which can be seen from this mountain when 
the atmosphere is favorable. This however was the only point on the hill ranges west of PeshB- 
mar which Lieutenant Walker was ever able to ascend ; nowhere else could hc even reach the foot 
of the hills, being opposed at all points by men of the hill tribes, who, whenever met with, were 
always found armed to the teeth, even when ploughing their fields or cutting their crops. In 
those days his escort merely consisted of a couple of sowars, one of whom usually carricd a small 
tlieodolite and the other a folding tripod-stand ; all he could do was to go on until shot at, and 
then return ; and this he did on several occasions, until advised by Colonel G. St. Patrick 
Lawrence, the Commissioner of PeshBwar, that it was not desirable. A dotted linc on his 
original map shows the line beyond which "further proceedings were stopped by the llostility 
of the natives." 

Lieulcnant Walker ans arco~npanid on this occrreion by Lieuteonnt-now Colonel Sir Willinm-Murewctl~er, Lir~~tenmt-now 
Xnjor-Cfened Sir Hcnry-Breeu, Lie~ite~ia~~t-now Colonel-Cotlybcaro, aud othcr offi~vre wkow n u e a  Irc muuot now rec-lrll. 
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I n  those days too Lieutenant Walker was a young and inexperienced surveyor, not 
long arrived from the Royal Engineer School at  Chatham, where the little that was taught 
on surveying had little bearing on such a survey as the one he was now called on to exqcute. 
The hills which he was not able to visit he sketched as best he could from the nearest points 
to which he had access. He had not then learnt the advantages of the system which he 
afterwards adopted-and which is practised with great success in operations of a similar 
nature by the officers of the Great Trigonometrical Survey--of fixing all the principal features 
of an inaccessible range of hills by observations, with theodolites, from a series of stations so 
close to each other as to enable the several points of observation to be easily identified from at 
least three stations, whereby, though the subtended angles may be very small, the results are self- 
verificatory and fairly accurate, and any error of identification or measurement is immediately 
shown up. His stations were so far apart that only some of the most striking features could be 
identified from them ; and thus it came to pass that many points of importance-the fixing 
of which would have greatly added to the accuracy of his sketches-were omitted altogether ; 
twenty years afterwards however these omissions were rectified, when Captain Carter executed 
the triangulation of which an account will be given further on. 

I n  the operations of his first field setlson Lieutenant Walker was assisted by Lieut. 
II. Garnett of the Bengal Engineers, an officer of much ability, who was shortly afterwards 
removed to other duties, to the great loss of the survey on which he had been employed. He 
was succeeded by Lieutenant Allom, of the Bombay Artillery, who had only been a few 
days a t  work when he died very suddenly, and the Government lost the services of a deserv- 
ing young officer, whose intelligence and zeal had given much promise of future success. No 
other officer was appointed to the survey. 

In  December 1849 Lieutenant Walker served as Field Engineer with the force under 
Colonel Bradshaw, which was sent to subdue certain villages in the Lfindkhwar valley, on ' 
the northern border of Yhofzai; he was present in the attacks on the villages of Sagow, 
Palli and Zormandi, after which he commenced a survey of the Lfindkhwar valley, measur- 
ing a chain-base-line for the purpose, which eventually served as a base of verification 
for the triangulation from Peshhwar. While thus engaged he was suddenly recalled to 
accompany the column under Sir Charles Napier which was proceeding apins t  the tribes in 
the Kohht Pass, and he made a route-survey of the pass, wllicll he eventually connected 
with the general survey of the Frontier. And subsequently he accompanied the expeditions 
under Sir Colin Campbell against Prhngzai and Rhnizai, and Colonel Boileau's expedition 
against Bori, each of which afforded opportunities of acquiring additional information of the 
topography of the country beyond the Frontier. 

All accessible points on the line of hills which forms the boundary between the British 
territories and the countries held by independent tribes were visited, and thus much geogra- 
phical information was acquired of regions which no European has even yet entered, unless 
when accompanying a military expedition. In  these operations Lieutenant Walker was 
much aided by the inhabitants of the border villages subject to the British Government ; they 
turned out in force to guard him whenever rcquired to do so, they knew the points he could 
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visit without inuch'risk, and his safety was always ensured by thcir presence. On one o c w  
sion he was materially misted by the Khan of Mir-Alli, who-finding that he had been 
baffled in his attempts to get on the hill range commanding the valleys of B h 6 r  and Chamla, 
by the vigilance of the inhabitants, who were much excited and had placed guards on the 
principal passes leading into the range-recommended him to move away to a distance until 
the excitement should subside and the guards be withdrawn, and promised that he would then 
escort him to the summit of a peak from which he would obtain a good view of both those 
valleys. The Khan was as good as his word ; a month aftermards he collected together a 
number of his armed followers, and escorted Lieutenant Walker to the summit of a peak 
above the village of M16, which ten years aftermards mas the scene of severe and long pro- 
tracted fighting between the British Troops under Sir Ncville Chamberlain and the Independ- 
ent Hill Tribes, during the Ambeyla Campaign. Lieutenant Walker started at night fall from 
Mir-AUi with his escort, and marching vid Sherdarra and Khdnpfir reached the village of 
L4l6 a little before the follo*ing damn ; he proceeded to the summit of the peak above, while 
his escort guarded all the roads leading out of the village and prevented any one from issuing 

e out of it. The surprise was complete and most successful. Eventually however an alarm 
was raised in the contiguous villages of the valley of Chamla, but before the hill men could 
collect in sufficient force to be dangerous, the necessary observations and sketches had been 
taken, and Lieutenant Walker returned with his escort to Khi.tnp6r without molestation. The 
results of this expedition, when combined with Lieutenant Walker's observations on the Paja 
peak of the Sindwar mountain to the west, and with observations by a native surveyor on the Sar- 
patti mountain to the east, afforded the mcans of making a very respectable map of B6n6r and 
Chamla. This was the most successful of any of Lieutenant Walker's expeditions on the 
border. Shortly afterwards he was planning a similar expedition to the summit of the 
M4h4ban mountain-the supposed-site of the ancient Aornos-when he was officially informed 
that if he got into any trouble he mould be tried by Court-Martial, and consequently he had 
to abstain from doing what might have got him into trouble. 

By the end of the year 1851, Lieutenant Walker had completed the survey of the 
Peshtlwar Valley, including the country of Yfisofzai; the operations embraced an area of 
3,100 square miles of which a fair first survey had been made on a trig~nometrical basis ; the 
theodolite was used at  111 stations, of which 90 appertained to the general net-work, and the 
remainder were subsidiary, for the topography ; whenever practicable the stations were marked 
by cairns of stones or by earthen pillars, but sometimes trees and the centres of elevated 
mounds had to be used instead. A third chain-base was measured for the verification of 
the triangulation ; it is situated to the west of the River Indus, and is nearly parallel to the 
Chach base-line of the Great Survey, which was measured subsequently in 1853-54; the 
ends of the two bases being mutually visible were eventually connected together by trian,ou- 
lation. I n  1852, several of the stations were connected with the Great Triangulation, and 
Lieutenant Walker never had occasion to measure any more verificatory bases, for as his work 
proceeded he was able to combine his operations with those of 'thc Great Indus Series. 

On the completion of the Peslidwar Valley it was the wish of Sir Henry Lawrence, 
the President of the PanjBb Board of Administration, that Lieutenant Walker's operations 
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sllould be extended southwards, through as much of the Khattak hills and the districts of 
Kohrit and Bannli as the District Officers might consider safe and practicable. But on refer- 
ring the matter for the orders of the Governor General, Lord Dalhousie, a reply was received 
from which the following passage is ektracted ; 

His ~ o r d i h i ~  deprecates the extension of the survey into the ~ h a t t a k  country, or 
" at all events into the northern portion of it. He doubts the possibiGty of the Local Officers 
" being able to judge correctly of the safety of the survey duty. It is one obviously likely 
" to create unreasonable suspicion among the mountaineers, and to lead to violence which 

must embroil us with the whole of the mountain tribes." 
Eventually His Lordship, admitting the importance of a survey of the Khattak hills 

to be unquestionable, assented to it, though with much reluctance ; and subsequently when 
solicited to give Lieutenant Walker some assistants, he declined, on the grounds that he did 
not think minute details were necessary, nor did he "wish to increase the risks of the task 
by multiplying the duties." 

I n  1852, Lieutenant Walker was placed under the orders of the Surveyor General, 
Colonel Waugh, in order the better to ensure the combination' of his work with the Topo- 
graphical Survey of India. From this time his observations were made m d  reduced as 
closely in accordance with the system of the regular survey as the peculiar nature and diffi- 
culties of the operations would permit of. The latitudes and longitudes of all the stations werc 
calculated on the basis of initial elements supplied by the Great Indus Series, and meridians 
and parallels of latitudes were duly projected on the maps. The quality of the triangulation 
was much improved; for hitherto Lieutenant Walker had only been furnished with a 34 
inch thdodolite with two verniers, and he. had' rarely made more than two measures of each 
angle ; now he was supplied by Colonel Waugh with a 7-inch theodolite, with three verniers, 
better graduated and of higher telescopic power, and he adopted the rigorous system of mea- 
sures a t  a number of equidistant points of the circle, observing all the principal angles 
on four pairs of zeros. Substantial cairns of stones were erected, whenever practicable, to 
preserve the trigonometrical stations for future reference. The field-sketching was done on 
drawing paper-in rolls four feet long by nearly three in breadth, mounted on brown holland , 
cloth ; they were set up for work on a light board, only a foot square, which was supported 
by a folding tripod-stand; the portion of the paper required at each sketching station was 
pinned over the board and the rest was allowed to hang down ; thus the inconvenience of 
using small sheets of paper was avoided, and great portability was secured with a surface of 
paper, more than double that of the plane tables of the regular survey. The details of the 
ground were almost invariably inked in, shaded and colored on the spot. A native surveyor, 
Mirza Slijah-who was afterwards employed as a Trans-Himalayan explorer-traversed the 
principal roads and rivers, starting from and closing on the stations of the survey ; but, with 
this exception, all topographical details were laid down by Lieutenant Walker, by eye-sketch- 
ing from the trigonometricd stations and from points interpolated between them. 

The course of the British Boundary-line to the south of the Peshdwar Valley is so 
tortuous and winding, ~tretching sometimes far to the west and then retrogressing eastwards, 



that many places were connected by a length of triangulation far exceeding their direct 
distances. Thus between the valleys of Peshhwar and Koh6.t there is a belt of hills, occupied 
by an independent tribe of Affridis, which stretches eastwards to within a few miles of the 
Indus, and though the towns after which the valleys are named are only 30 miles apart, the 
length of the triangblation connecting them was 150 milea. A@ ~ i h h t  and ~a-nnh are 
only 64 miles apart, but they are separated by hills of which portions appertain to an inde- 
pendent tribe of the Waziris, and the connecting triangulation was 180 miles in length. - 

From the four westernmost stations of the &ng&tion-which are situated to the north 
of the Fort of Bah&dhr-Khel-a large amount of triangulation was executed, which fixed the 
most conspicuous peaks of the Safed Koh-the range of mountains which forms the southern 
boundary of the JeMab4d Valley-and all the prominent points on the hills beyond the 
Frontier. These four stations formed a quadrilateral figure which gave always two and some- 
times as many as six bases for the determination of the hill peaks ; as the distances ranged 
from 20 to 100 miles the subtended angles were sometimes very small, and the differences 
between the values of common sides was usually 100 to 1,000 feet; but in three or four 
instances, when the points observed were very indistinct and diiEcult to recognise, the differ- - 
ences were as much a mile. 

By the end of the field season of 1852-53, Lieutenant Walker had completed his 

PeaLiunu ptw. ~ q u a ~  M ~ M .  survey of the whole of the British territoGes west of the 
. . . . . . . . . . . .  Ha&tnegsr 996 Indus, from Pesh4war down to the parallel of Dera 

. . . . . . . . . . . . . . .  noaba 96 
Lower Momand . . . . . . . . . . . .  196 Ismhi1 Khan, covering an area of upwards of 8,700 
Khalil . . . . . . . . . . . . . . .  108 
DL-6dzai . . . . . . . . . . . . . . .  89 square miles, the sub-divisions of which are approxi- 
KhBlsa . . . . . . . a , . . . . . .  131 - 1,016 mately shewn in the margin ; he had also acquired a fair 

amount of geographical information of 11,000 square 
YfimfA . . . . . . . . . . . . . . . . . .  960 miles of border-country, occupied by Yhglii, or Indepen- 
Akora Khattak . . . . . . . . . . . .  666 
Tiri ~ h a t a  . . . . . . . . . . . .  1 7  dent, Hill Tribes. Some of the triangulation on which 
B a n p h  . . . . . . . . . . . . . . . . . .  719 
Mgri . . . . . . . . . . . .  ,,. his survey was based has become obsolete and is now of 
~ a n ~ l - K h i i  . . . . . . . . . . . .  no further value, but the data of 63 of his principal and 
B a n d  . . . . . . . . . . . . . . . . . .  308 
Mamat ... . . . . . . . . .  ... 1~;;: 74 of his secondary stations, aa well as of 74 intersected 
K6labkh and ~ i - k h e l  . . . . . . . . . . . .  
Ehsaor ... ... 1:s points-mostly hill peaks beyond the frontier-have been 
~erajkt,northof ihb latit ieof Dk'ra~&ghan 1,309 - incorporated with the secondary results of the Great 

TOd drea in qaare Indus Series, as they may be of future use. 
Further details of Lieutenant Walker's operations will be found in his paper entitled 

S m  Account of the Survey of the Northem Trans-Indw Frontier, from Peshawar to Dehra 
I m i l  Xiian," which is published in volume 11 of " Selectwne from the Public Correqond- 
ence of the Punjab Adminietration, 1855." This paper indicates the nature of the work 
performed in the successive stages of the operations, from the commencement to the close of 
the survey, and it shews what amount of accuracy may be expected in different parts, some 
portions having been performed under far greater difficulties-political as well as physical- 
and much more hurriedly, than other portions. 

This account of the operations may fitly close with the following extract from Lieut- 
enant Walker's paper, which is on the subject of the general accuracy of the topography. 

. . 

. . 
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" With regard to general correctness, the map must not be supposed to be perfect ; the means nvailnble did not 
" warrant an attempt to achieve that accurate delineation of subordinate features, which can only be attained by 
" elaborate and systematic o rations, requiring large establishments and ample resources of every kind. Any in- 

B F " dividual attem ting, single anded, to execute a survey of ten thousand square miles of country, must either give 
" little detail an work quickly, or if accurate topography be hie object, he must be prepared to spend a whole life-time 
" on his task. By a law of mechanical science what is gained in time is lost in power ; and so it is in surveying, the 
" relation between intrinsic value and ra id execution is comprised within narrow limits, and the ablest of men are 
1L physically incompetent to achieve mucf more than those who to moderate ability .oin moderate paraeveranee. The 
L C  present operations have occupied only four and a half years, giving an average od upwards of two thousand square 
" miles er annum, inclusive of every thing, from the h t  measurements in the field, to the completion of the fair copy 
"Maps ! or the Surveyor General. All therefore that could be done, after the villages and chief points had been 
" determined with accuracy, was to sketch minor features from the summits of commanding positions. Very rarely 
" indeed, perhaps not once in twenty cases, wss a ravine followed throughout its whole course ; all that could be done 
"in a country, whose intricacy is perhaps rarely sur msed, was to fix ravines in different parts of their course, with- P " out attempting to follow ench in detail, which wou d have been a never-ending undertaking. But to distinguish 

e "either one of these after having lost sight of it for some time, &om another, was no easy matter. To do so it was 
"necessary either to resort to native information, which might be erroneous, or to decide personally from a bird's-eye 
' ( ~ e w ,  which might be deceptive. Conse uently it is to be expected, that there may be instances in which the course ' 
" of minor ravines has, by mistake, been e "h ewn inaccurately ; certainty could only be ensured by following each in 
" detail from end to end, which was impossible. + + + + 

" Hcrein will be found an additional value of the triangulation on 'which these operations have been based, 
"that it will enable all new information, collected in the course of special surveys, to be easily incorporated into new 
" editions of the general mnp." 

2. The secmday triaugulation to Peshdwar, in continuation of the 
North- West Himalaya Serie8. 

It was originally the intention of Colonel Waugh that the base-line, at the upper 
corner of the North-West Quadrilateral should be measured in the PeshBwar Valley, and in 
the year 1852 Mr. Logan designed a sketch of triangulation in continuation of the North- 
West Himalaya Series, in .conformity with this idea. But Jiieutenant Walker reported tbat 

.the design was impracticable, for several of the stations were on hills which were not only 
difficult of access for the great theodolites of this Survey, but to which access could only be 
obtained under the protection of a large military force, as they were beyond the frontier. 
Even the British territories in this region did not then present a suitable locality for opera- 
tions liable to be protracted over a long period, for they were in close vicinity to lawless 
predatory tribes, who would be readily-excited by a prospect of plunder, and to whom 
the valuable bme-line apparatus would probably offer an irresistible temptation unless it 
was protected by a strong detachment from the garriion of Peshtlwar. For these reagons 
the iroject of measuring a baseline across the ridus, with the apparatus of compensation 
bars and microscopes, was abandoned, and a line was eventually adopted in the plains of 
Chad, east of the great river. 

The proposed triangulation through the Peshkwar Valley was therefore modified into a 
branch secondary series, keeping entirely within British territory, and connecting with some 
of the stations of Lieutenant Walker's survey. This operation was performed by Mr. 
W. R. N. James, with a 14-inch vernier theodolite of Colonel Waugh's pattern. As the ob- 
servations necessitated a much longer residence at each of the stations than Lieut. Walker 
had needed to make, Mr. James was strongly guarded. At the station of Takht-i-Bahi, on - -  - 
an isohted hill a few miles from the entrance to the passes leading to Sw&t, the escort was 
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strengthened 11y a troop of the ~ a v a l G  of Lumsden's Guide Corps, commanded by Rasaldh 
Fathi-Khan, which remained there for the protection of the signallers after Mr. James had 
completed his observations and proceeded to the next station. But a rumour had got about 
among the hill tribes that a European Officer, engaged on important duty, was at  the place, 
and aparty of SwBt horsemen, conjectured to be about 180 strong, made a night attack on the 
camp. Approaching quietly in the darkness they tried to pass themselves off as British troops, 
when challenged by the sentries. The ItasaldBs, thinking Mr. James had returned, went out 
to meet him, but he was quickly undeceived by noticing some lighted matchlocks in the 
hands of the new arrivals, which, showed at once what they were ; he shouted out to warn his 
men and succeeded in prcvcnting them from being taken altogether by surprise ; the enemy 
hesitated for a few minutes and then fired a volley and rode into the camp, where the affray . 
lasted until day break ; but owing to the darkness there were few casualties among the men 
of the Guide Corps, and those of the enemy were never ascertained. This episode is an apposite 
illustration of the difficulties with which survey operations on tbe frontier were attended in 
thoso early days, immediately after the annexation of the Panjhb. 

Mr. James's operations were satisfactorily completed without further let or hindrance, 
fortunately a few days before orders mere received directing them to be stopped. 

3, Secondary triangulation to $2 additional hill pea& beyond the Peshdwar 
Frontier. 

Though Lieutenant Walker had made a point of taking observations to all the hill peaks 
which were visible from his stations i t  the time when he visited them, there were many 
pealis at  great distances to the north-on the spurs of the Hindd K h h  range of mountains- 
which could only be seen when the atmosphere was exceptionally clear and transparent. To 
have waited for such favorable opportunities would have greatly rekded his operations and 
interfered with their main object, which was the making of a survey of the newly acquired 
and little known British Territory as speedily as possible, rather than getting information 
about the regions beyond. But of late years it has been necessary to take steps to obtain this 
information, and during the field season of 1868-69 Captain Carter, R.E., was sent to PeshB- 
war to fix additional peaks in the region situated between the basins of the KAbul and the Oxus 
rivers, and more particularly if possible on the range which is so prominently indicated as 
the Hind6 Kdsh on all the maps of that region. 

The hills which border the Pesh4war Valley shut out a l l  view of these distant ranges 
from points on the northern frontier line; but at a few points on the Khattak hills to the 
south they are over-looked, and views of the distant ranges are occasionally obtained, when 
the atmosphere is very clear and favorable. Captain Carter visited these points, which had 
been stations of Lieutenant Walker's survey, and-by observations with a 12-inch theodolite,- 
he determined the positions of fifty peaks of which the heights are over 15,000 feet, forty peaks 
ranging between 12,000 and 15,000, and eighteen between 9,000 and 12,000 feet ; i t  was found 
hoivcver that they all appertain to groups of ranges which have hitherto been shewn on the 
maps as ofTs11oots of the IIindd K h h  range; and Captain Carter's observationv and enquiries 
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have led him to doubt whether there is any well defined single range of hills to the north, 
such as the maps show, and to conjecture that instead thereof there is a net-work of hills of 
no great altitude, the N&s&n and other passes between K&ohgk and BadakshBn being known 
to be probably not over 16,000 feet in height. The results of Captain Carter's operations 
have been of much use in rectifying the geography of Swht, Panjkora, Chitnil, Kaffiristan, 
&c., and the great number of points fixed should much facilitate the operation of persons 
who may be hereafter employed in exploring those regions. 

4- The triangulation to hill peaks, in connection with the operatwns.of the 
Great Iadus Serie8. 

The operations on the Indus Series afforded admirable opportunities for fixing a num- 
ber of the most prominent points on the Safed Koh and the Sklirnhni ranges, to which the 
sides of some of the principal triangles are very nearly parallel. A few peaks on the eastern 
end of the Safed Koh had been previously fixed from the Peshhwar Valley, but under very 
unfavorable circumstances, as they were seen end on, and it mas difficult to identify the same 
peak at different stations of observation. South of the Safed Koh the highest points fixed 
mere, first the contiguous mountains Pirghar and Shhweghar at the northern prolongation of 
the Sfilimhni Range, and then the two summits of the Takht-i-S6limBn. Of these peaks, 
which range from 11,000 to 11,600 feet in height, either pair would make an admirable base 
from which to fix a number of points in the terra incognita to the west which is bounded by 
the hill ranges of mbul, Ghazni and KhilBt-i-Ghilzi, and it mas often hoped that an oppor- 
tunity would be afforded of visiting them for this purpose. The ~ a k h t - i - ~ f i m h n  was the 
nearest to the frontier and the most accessible, but the natives of the country were so unreli- 
able that the Deputy Commissioner of Dera ISM Khan would not sanction any arrange- 
ments being made with them for a safe-conduct. 

I n  1860 an expedition, under Major General Sir Neville Chamberlain, was sent against 
the Mahstid Wazlris, in whose country the mountains of PLrghar and Shhweghar are situated, 
and Major Walker and Lieutenants Basevi and Branfill accompanied the expedition ; but 
unfortunately the Waziris, when defeated and driven out of their valleys, took refuge on the 
summits of the very hills which, for geographical purposes, it was most desirable to visit ; 
and as they could not be dislodged without a loss of life which the object would not have 
justifled, the long cherished project of taking observations from the summits of those hills 
was necessarily abandoned. The only geographical result of the expedition was a survey of 
the country between the  mom^ in question and the British Frontier. The principal water- 
courses in this region are also the main lines of communication, and as the troops marched 
through them, they were traversed by Lieutenants Basevi and Branfill, with a perambulator 
and compass, while Major Walker ascended the neighboring hills, interpolated his position 
fiom the surrounding trigonometrical points, and made a sketch of the country. 

AU the most prominent points on the SlilimK range were fixed in the course of the 
operations of the Indus Series, and also a few points on the southern hills of Belbchistan, 
but none on the northern hills, near KhiUt, as they were too far off to be seen from the 
principal stations of the triangulation. 



The observations to the whole of the hill peaks referred to in this section were made with 
the great theodolites, at the principal stations, in the intervals between the observations of the 
principal angles. 

5. Secondary triangulation in connection with the operations of the 
Qreat Indw Series. 

I n  the field season of 1856-57, Mr. C. J. Carty conducted a series of secondary 
triangles along the course of the Indus, from Bani H.S. to S h d i  T.S., a distance of about 
eighty miles ; the stations-of which there were nineteen-were mostly situated on the left 
bank of the river and were well marked, in order to furnish points for the Revenue Survey 
of the Sind S&gar D d b  ; thirty-six additional points were fixed by intersection ; the angles 
were all measwed with a 12-inch theodolite. 

In  1857-58 Mr. N. A. Belletty conducted a chain of triangles, about thirty-eight miles 
in length, from the neighbourhood of Dera IsmSJl Khan westwards to the eontier towns of 
HoUchi and Drhband, with a 12-inch theodolite. 

I n  1859-60 Mr. J. W. Armstrong carried a chain of triangles from the east flank of 
the Indus Series, opposite Dera Gh&zi Khan, eastwards, to fix the positions of the towns of 
Mlizaffargarh, Mattin, ShbjaW, Khhngarh and other points of importance; the length of 
this triangulation is about sevepty miles and the angles were all measured with a 14inctr 
theodolite. Two years afterwards, this chain of triangles was connected by Mr. George 
Ryall with the side .Jhok-Godri of the Sutlej Series, 'by a chain of triangles about thirty 
miles in length, measured with a 12-inch theodolite. The errors generated in these opera- 
tions, as exhibited by the discrepancies on the side of junction, have been duly dispersed. 
The results have been divided into two portions, all on the right bank of the River ChenSb 
being dotted to the Indus Series, and all on the left bank to the Sutlej Series ; and they will 
be published in the corresponding Abstracts of the Results of the Operations of this Survey. 

I n  1859-60 Mr. George Ryall-after having completed a large amount of work in the 
preliminary operations of the principal triangulation, building ten stations and clearing four 
hundred and Wty seven miles of lines--conducted a secondary series with a 12-inch theodolite, 
from the east flank of the principal triangulation, in latitude 29" 18', up to the town of 
Bahfiwalpfir-a distance of about ninety miles-fixing the positions of the towns of Sitpih, 
Khyrptir, Och and Ahmadph, and other points en ~ w t e  ; subsequently four of these points 
were fixed in the course of the operations of the Sutlej Series ; the discrepancies between the 
results have been duly dispersed. The details of the secondary triangulation which lies to 
the west of the Chedb and the Sutlej Rivers will be incorporated with the Indus Series, and 
those of the portion to the east of the rivers with the Sutlej Series, and they will be published 
in the corresponding Abstracts of the Results. 

I n  1859-60 Lieutenant H. R. Thuillier, R.E., carried a minor triangulation from the 
east flank of the series, in latitude 29" 30', to connect the Fort of Harrand, a small military 
outpost on the frontier; this triangulation was executed with a '(-inch theodolite, and its 
length is about twenty miles. 
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In  the field season of 1859-60 Mr. N. A. Betlettg conduoted a series with a 12-inch 
theodolite from the east flank of the principal triangulation in lat. 28" 56' to the town of 
~ h k n ~ i i r ,  twenty four miles. At the same time Mr. A. W. Donnelly connected the positions 
of some of the stone bench-marks on the line of spirit levels near Mithankot with the princi- 
pal stations of the Indus Series. 

In  1852-53, Mr. C. Lane executed a secondary series of triangles, with a 14-inch 
theodolite, which was carried from Kadchi westwards dong the coast of the Indian Ocean, 
to Cape Monze and the Bay of Sonmi&ni. 

The above comprise the whole of the secondary chains of &angles whioh were 
executed in order to fix towns and points of importance at a distanoe from the prinoipal series ; 
all other such points, which mere visible from two or more of the principal stations, were 
fixed by observations taken at them with the great theodolites. 

J. T. WALKER. 





G R E A T  I N D U S  S E R I E B .  - 
ALPHABETICAL LIST OF STATIONS. 

Abbbw6lB . 
Abrin 
Adfish6 
Ahmad Sindi . 
Ali6ni 
Andar 
Bairim 
Bakar 
B a d  
B a d  
Belti 
Bhanar 
Bhit 
Bhu.rii 
BhGtewdQ 
Bolilio 
C h a k d l i  . 
Chindi6 K h h  . 
Chithe 
Chi1 
Chuharl6r 
Ch6n.i 
Dago 
Dij  il 
DalurB 
Dambk 
D W h B  
Dhowilii 
Derh Din Panih 
Din-kLKotlti . 
Dorat6 
FarowhlA 
Fatte K.hh . 
G M  
Gandpahir , 
Gangiih 
Gap016 
Ghiti 
GChiizi Kuhiiwar 

CVIII. 
XCVII. 
XLIV. 

CXXXVI. 
CXVIII. 

VII. 
XXVII. 

CXXX 11. 
CXLIII. 

CXXVIII. 
LII. 
LI. 
X. 

XXXIV. 
XCIX. 

(XXV). 
LXX. 

XXIX. 
XIII. 

L 
LXXXIII. 

CXXIV. 
LXXVI. 

XCI. 
XCIII. 

VI. 
XXXI. 
LXIL 
c m  

XCIV. 
C. 

CXVII. 
CXXI. 

CXL 
XIX. 

LXXXV. 
LXXX. 

I. 
XXIII. 

Gogh6ri 
Golh 
Guhman 
Gulshed 
Hairo 
Hhjichachar . 
Hajipiir 
Hhmidpiir . 
Hitid& 
Heto 
Hotw6lB 
Husainkhiin . 
Ilwiilh 
Islimpfir . 
Ismiil 
Jalbani 
Jilwila 
JBlwilB 
Jangal-pahora 
JBtla 
Jhakar 
Jhamat 
Jharkil 
J&ar 
Kahiri 
Kalhora 
Kambg ShAh . 
Kandkot 
Kkohar 
Kasain 
Kasmor 
w 
Khandi Rot . 
Kharbi 
Khhrko 
m t o  
KhemwBlB . 
Kundri (old) . 
Kundri (new) . 

xxm. 
LXXV. 

CVI. 
. LXXVII. 

m. 
XLVI. 

. LXXXVI. 
LXXIV. 

XLII. 
CXL 
CIII. 

. XXXVII. 
CL 

. LXXXVHL 
LX'IZRL. 
XXXII. 

. LXXXIX. 
CXXVI. 

XLV. 
. CXLVIL 

XCV. 
CXLVI. 

. CXXVII. 
XXX. 

LXXI. 
XLllL . XC. 
XLIX. 

XXL 
CXYX. 
Lvm 
Lm. 
cx. 
XV. 

xm, 
v. 

CN.  
m. 
LXV. 



Q R E A T  I N D U S .  B E R I E B .  

ALPHABETICAL LIST OF STATIONS. 

Kutub-u-din 
LakU . 
Lakhi 
Ulgarh 
Glgoshi 
G l i  
Gliiwiili 
Langiiwiili . 
Lanjiwar 
Leni 
Lit an 
Miichkii 
Madidalhri . 
MhhiwUi 
Maid6n 
Maihar 
Maio 
Mandl6 
Mangi 
MBr 6 
MBri 
Marii Yir 
Miiini 
Mihni 
Miriipbr 
Mir-k6-kiiba . 
Mir Khh  
Mohammad SGh 
Mohiid 
Mojahar 
M&Amad . 
M a  
Naharwhlii . 
Nhichand . 
Niizir-da-posht . 
Pari 

LV. 
XXtrI. 

M. 
LYXXII. 

LxXrr. 
XL 

LXXXW. 
CXVL 

LXXXL 
I;TV. 

XLVII. 
LM, 

LXVlL 
CvII. 

CxT,rr. 
m. 

(nm) .  
C n v .  

XXXV. 
CIL 

x ~ ~ ,  
Y3. 

L m  
CXXXJX 
L=. 
m. 
XII. 

m. 
CV. 

xvn: 
LVI. 

CX?IXIIL 
x m  

CM. 
LXI. 

C M ~  
Cxxrx. 
(=I* 

RahGja In. 
Racwii . CXXIIL 
Rhodii . CXSXI. 
Riwhri L?LVI. 
Routi LVIL 
Sabar K b  . Xvm. 
Sakesar . CXLTV. 
sakwaai CSV. 
Salk . XX?IIX. 
Saindf . CXLXVIL 
Sarhin LlLVIlL 
Segni . C n X I V .  
Sh&piir . IJxxlxL 
Shtihprir CX2UL 
Shiwiili LX. 
Shekh Budin . . CXXXVIII. 
Sher Jatoj XCII. 
Sidhr . C- 
Sojra XXIV. 
SukhiwdB CXS. 
SWimiinf EL 
SWth-kLgot . XLL 
SurlS (XU). 
!kfnan CXLV. 
TarnbCir I L 
T G  . LXXVIII. 
Thal Me&j . . LXXXVII. 
Thebii . XXV. 
Tibbi . CXIX. 
Tikka . VIII. 
Tobw6Ii • XCVL 
Tad CXIV. 
!rudg . lcxxm. 
Ti3 . CXIII. 
Umarkhel CXIl. 
Whand . XLVIIL 
Yhuf . XXXVI. 
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NUMERICAL LIST OF STATIONS. 

(XXIV) 

I 
I1 
I11 
I V  
v 
V I  
V I I  
V I I I  
IX 
X 
X I  
XI1 
XI11 
XIV 
xv 
XVI 
XVII 
XVIII  
XIX 
XX 
XXI 
XXII 
XXIII  
XXIV 
XXV 
XXVI 
XXVII  
XXVIII  
XXIX 
XXX 
XXXI 
XXXII 
XXXIII 
XXXIV 
xxxv 
XXXVI 

- 
. Maio. I XYXVII . 

(of bee-line fignres). 

a . BolBlio. 
(of bee-line +). . GhBti. . . TarnbBr. 

• . . Rahhja. 
. Maihar. . . KhBto. . . . . Daxnur. . Andar. . . Tikka. . . . Shlimhd. 

0 a . Bhit. . . Gli. 
, Mir Khkn. 
. Chgthe. . . . Hairo. 
, Kharbi. 

. Mir-kh-kliba. . Mojahar. 

. Sabar Kh6n. 
. Gandpahk. 
, MBni Pir. . , KBrohar. 
. KhBrko. . . Ghhzi KuhBwar. 
. Sojra. 

I . TheM. 
LaghB. . , BairBm. 

. GoghBri. 
. Chkndiii KhBn. 

Jlikar . 
, ~ ~ h B .  

. . Jalbhni. 
Tunia. 
B hurB. 

. '. Mu@. 
Y iisuf. 

XXXVIII . 
XXXIX . 
XL 
XLI  
XLI I  a 

XLI I I  
XLIV 
XLV . 
XLVI 
XLVII 
XLVIII  . 
XLIX 
L 
LI 
L I I  
LIII 
LIV 
LV 
LVI 
LVII 
LWII 
LIX 
LX 
LXI  
LXII  
LXII I  
LXIV 
LXV 
LXVI 
LXVII 
LXVIII . 
LXIX 
LXX 
LXXI 
LXXII 
LXXIII . 
LXXIV . 
LXXV 

. . Husainkhh. . M5S. . Salb. 
Lakhi. 

. Siilth-kg-got. 
* Htitidarii. 

Kalhora. 
AdhIlii. 

. Jangal-pahora . . Hijichhhar. 
Litan. 

Whand 
Kandkot 

Chil. 
Bhanar. 

Belii. 
Khhi. . LenL 

. Kutub-u-din. 
8 . Mula Amad. 

RQuti 
Kasmor. 
Mbhkai 
SG*Ii. 

, Niizir-da-posht 
Dbwtil& 

Mihi.  . . Kundri (old). 
, Kundri (new). 

Riwbi. 
. M d a l k i .  

Sarhin. 
MirBphr. 

. Chakarwiili. 
Kahiri. 

Ldgoshi. 
Sh5bpik. , 

Hlimidpiir. 
Gola. 
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NUMERICAL LIST OF STATIONS. 

LXXVI . 
LXXBII . 
LXXVm . 
L X X M  . 
LXXX 
LXXXI . 
LXXXII . 
Lxxxm . 
Lxxm . 
LXXXV . 
mmVI . 
L X x X r n  . 
L X X X V m  . 
lxxxlx.  
YC 
XCI 
XCII 
XCIII 
XCIV 
Y W  
XCVI 
S C Y a  
xcvm . 
CXIX 
C 
C I  
CII 
cm 
crv 
cv 
CVI 
CVII 
m 
CIX 
CX 
CXI 
CSII 
c m  
CXIV 

D a p .  
Gulsherii. 

T h i  
Ismbil. 

Gapoli. 
Lanjiwiir. 
Ihlgarh. 

Chuharlbr. 
Miiwili. 
Gang&. 
Hiijipdr. 

. Thal Megrtij. 
Islthpiir. 
Jiilw618. 

. Kambar Shah. 
Diijil. 

Sher Jatoi. 
Dalurii. 

. Din-u-Kotlii. 
Jhakar. 

Tobmilb. 
Ahr'm. 

. Naharwblh. 
Bhritewdi. 

Dora& 
Ilwhlii. 
Mad. 

Hotwblii. 
Khemw6E. 

Mohbd. 
Guhman. 

MMwiilii. 
Abbis w6li-i. 
Nbzichand. 

. Khandi Kot. 
am 

Derai Din Pa&. 
TGri. 

Touns& 

cxv 
CXVI 
c m  
c m  . 
C X M  
CXX 
c m  
CXXII 
CXXIII . 
c m  . 
CXXV 
c x m  . 
CXXVII . 
CXXVlTI . 
CYXlX . 
CYLX 
cxxn . 
C Y X  . 
c x m  . 
C Y Y X N  . 
CXYYV , 

c-YXXVI . 
CXYXVII . 
CXYXVm . 
C Y a E  . 
CXL 
CXLI 
CXLII 
c m  . 
c m  . 
CXLV 
CXLVI . 
CXLVII . 
c X L m  . 
c m  . 

S M l i .  
. . Langtiwali. 

Farowiili 
Alibnt. 
Tibbi. 

SukhiwLG. 
. Fatte Khhn. 

Shhhpdr, 
Riikwa. 
Chihi. 

. Mohammad Shbh. 
JalwilS. 
Jharkil. 

Barmi 
Parwii. 
Kasain. 
Rho&. 
Bakar. 

M u r i f i  
se*. 

Mandh. 
Ahmad S W  

%ndi. 
she& Budin. 

Miad, 
Heto. 

Umarkhel. 
Maidan, 

Bani. 
Sakesar. 
Taman. 

Jhamat. 
Jhtli. 
Yari. 

Sidhr. 

PathrijiilB. 
(of b l i n e  5guw). . . Surlii. 
(of kw-line fipw), 
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DESCRIPTION OF STATIONS. 

(XXIV). Maio Hill Station (for desmktion, eee b e - l i n e  $g~~t?8) .  

(XXV). Boldio Hill Station (for desmktimr, see base-line $$ares). 

I. GhM Hill Station, lat. 25" W ,  long. 67" 17', is situated in the Karichf collectorate 
of Sind, on the most northern of the three peaks of the hill Gh4:ti. The latter is separated 
from the Maihar hill merely by a ravine cutting the upper part of the ridge. The only ascent 
to the station is by a steep road on the eastern side of the hill. 

The pillar ia solid, and 3 feet high. It carriee a m8rk-Btone on ita upper surface, one at the level of the 
ground, and a third at half its height. 

IL Tambkr Hill Station, lat. 25" 28', long. 67" 3', is situated in the Khelat territory, on 
the highest point of the Pubb range. The road approaches the station from tihe N. E. side 
of the hill. 

The pillar ia mlid, and 3 feet 1 inch high. It hoe a mark-atone at top, and another at bottom. 

III. Rahtija Hill Station, lat. 25" 24', long. 67" 33', is situated in the K d c h i  collecto- 
rate of Sind, on a peak near the S.E. point of Rahtija hill. 

The pillar is solid, and 3 feet high. Mark-etonea were placed at top, bottom, and mid-height. 

IV. Maihar Hill Station, lat. 25" 32', long. 67" 21', is situated in the Kariichi collecto- 
rate of Sind, near the edge of the steep fall from Maihar hill to the Hubb river. There ie a 
road from Tamb6r H. S. to the station, which crosses the hill at a pass about 6 miles from the 
latter. No villages exist in this vicinity. 

The pillar is d i d ,  and 3 feet high. It hss a mark-etone at top, another at bottom, and a third at mid-height. 
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V. Khgto Hill Station, lat. 25" 47', long. 67" ll', is situated on the highest point of the 
hill of the same name. The ascent to it is on the western side of the hill. 

The pillar is solid, and 3 feet high. A mark-stone waa plaoed at top, another at bottom, and a thiid half 
way between. 

VI. D m M r  Hill Station, lat. 25" 43', long. 67" 33', is situated in the K d c h i  collec- 
torate of Sind, near the large village of Tong. The highest peak of the hill is about Q of a 
mile to the E. 

The pillar ie solid, and 3 feet high. 

VIL Andar Hill Station, lat. 26" 1', long. 67" 15', is situated in the Khelat territory, 
at about 5 miles S.W. of the village owned by Omed M, chief of the Chutta tribe. It is ap- 
proached on the eastern side of the hill. 

The pillar in aolid, and 3 feet high. 

VIII. Tikka Hill Station, lat. 26" 3', long. 67" 32', is situated in zilla Sehwastan of the 
K d c h i  collectorate, on a point of the Khirtal range, and about a mile S.E. of the southern 
most boundary pillar on Tikka hill. 

The pillar ia solid, and 3 feet high. A mark-stone waa placed at ifa upper surface, another at bottom, and 
a third at mid-height. 

IX. SblimM Hill Station, lat. 26" 28', long. 67" 15', is ~ituated on the most north- 
easterly rise of a hill called Sham, on the Khirtal range. The crest of the hill is about 4 miles 
distant &om Tikka H. S. 

The pillar is solid, md 3 feet high. Mark&onea were plaoed at top, bottom, and mid-height. 

X. Bhit Hill Station, lat. 26" 21f, long. 67" 29', is situated on the highest point of the 
hill so named which projects northwards from the Khirtal range, and is separated from it by a 
narrow cleft. The station is approached from the eastern side of the hill. 

The pillar is solid, and 4 feet high. Three mark-stonee were piaoed in it, one at top, another at bottom, 
and a third half-way between. 

XI. Gli Hill Station, lat. 26" 42', long. 67" 18', is situated in the Kukhr kardari of 
the Shikbplir collectorate, on the summit of a hill of that name standing between the plain and 
the Changa Dung range. The station is approached from Bukkur-ka-got, distant about 7 miles. 

The pillar is aolid, and 3 feet high, having a mark-stone at top, and another at bottom. 

XII. Mir K h h  Tower Station, lat. 26" 36', long. 67" 31', is ciituated in the Joht kardari, 
K d c h i  collectorate, on one of the two small rocky hills nearly due west of Gomar Rhiin's 
tomb, and separated from it by an extensive chain of low hills. 

The tower is solid, and 30.76 feet in height. 

XIII .  W t h e  Hill Station, lat. 26" 55', long. 67" 18', is situated in the S M r p &  
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collectorate, on a peak standing between the Khirtal range and the low hills skirting the plain. 
I t  is approached on the one side by Kasba in the Kukkur kardari, Shikarpiir collectorate, and on 
the other by Riijadera which is towards Mir-k6-kiiba, the road in both cases lying in the bed of 
the Gaj river. 

The pillar ia solid, and 3 feet high. It has three markBtonea, one at top, another at bottom, and a third 
at mid-height. 

XIV. Hairo Tower Station, lat. 26" 5V, long. 67" 31', is situated in the Ji5 kardari, 
Kariichi collectorate, near the well in the village after which it is named. The old village is 
situated hard by that of Hairo-ka-shahar. The tower about + a mile eastward of the above 
station was not adopted. 

The pillar is perforated, and 30.75 feet in height. 

XV. Kharbi Hill Station, lat. 27" 4', long. 67" 22', is situated on a peak of the lowest 
range of hills bordering the plains of that name. The ascent to it is &om the plain, and though 
not long, it is very steep. 

The platform k 2 feet in height. 

XVI. Mir-kii-kiiba Tower Station, lat. 27" O', long. 67' 32', ia situated in the Mehar 
kardari, S W r p i i r  collectorate, on a sandhill to the N. W. of a number of tombs. These are 
the tombs of the Amirs of the Kalhorii dynasty, and the station is named after them. 

The tower b solid, and 10 feet in height. The lower mark-atones are not trustworthy. 

XVII. Mojahar Hill Station, lat. 27" 16', long. 67" 30', is situated on a range of hills 
running nearly east and west, and forming the eouthern limit of a basin, which extends as far 
as the secondary station of Ouaria Pir. The hills are table-topped, and the range is the most 
southerly of thoae having this direction. 

The pillar is solid, and 3 feet high. It contains three mark-stones. 

XVTII. Sabar K h b  Tower Station, lat. 27" 9', long. 67" 37', is situated a slight distance 
to the east of the frontier road, in talooka Kukkur, about 2 miles S.W. of Kumber, and 3+ 
miles from Mado. 

Tbe tower is 15 feet high. 

XIX. Gandpahb Hill Station, lat. 27" 23, long. 67" 33, is situated in the Mehar dis- 
trict. 

The pillar k solid, and 3 feet in height. It contaim' three mark-stonea plaoed at top, bottom, and mid-way 
between them. 

XX. MQr6 Pir Tower Station, lat. 27" 19', long. 67" 41', is eituated in the hIehnr dis- 
trict of the Shikhrpiir collectorate, on a mound about 50 yards to the north-east of the tomb of 
Marii Pir. The village of Faridiibid lies in the direction of Sabar Khan T. S. 

The tower i 21 feet in height. 
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XXI. KArohar Tower Station, lat. 27" 30f, long. 67" 44, is situated in the tuppa of 
Wars, kardari of Nasikbid, collectorate Shikiirpiir, on a high mound near the village of the 
same name. 

The tower is about 18 feet in height. 

XXII. KhSrko Hill Station, lat. 37" 35', long. 67" 36', is situated in the jaghir of the 
Chandia chief Gaibi Khsn, on a hill of that name, with a peculiar cleft appearance. The station 
is north of the cleft. 

The pillar is 8 feet high. It conhim the uaual mark-stonea. 

XXIII. G h Z  KuhAwar Tower Station, lat. 27" 22', long. 67" 51', is situated in the 
Gliiizi Kuhkwar tuppa, Naairiibiid kardari, Shikgrph collectorate, immediately to the north of 
the village fiom which it takes its name. 

The pillar is perforst4 and 25 feet in height. 

XXIV. Sojra Tower Station, lat. 27" 38', long. 67" 50' is situated in the jaghir of the 
Chandia chiefbin' Gaibi Khan, on a mound, after which it is named. The hamlet of Burha is 
about 4 of a mile to the S.E., the large village of Doat Ali being about 5.2 miles E.N.E., and 
that of Gaibi-Dera aa far in the opposite direction. 

The pillar is solid, and 26 feet in height. 

;rZXV. Thebii Tower Station, lat. 27' 29', long. 67" 57', is situated in the tuppa of 
War& kardari Nasiribiid, Larkhana division, and zilla ShikSrpiir, on the boundary between the 
lands of ThebS and Lala &n, the former of which villages is about a quarter of a mile to the 
N.W., and the latter about a mile to the N. 

The pillar ia perforated, and 31-08 fee: in height. 

XXVI. LakhS Tower Station, lat. 27" 37', long. 68" l', is situated in the Kambar kar- 
dari, Larkhana division, zilla Shikiirpiir. The small village after which it is named is about 
200 yards S. of the station, that of Jebjra being 1.2 miles to the S.E., and Kambar 2 miles S. 

The pillar ia perforated, and 30.58 feet in height. 

XXVII. Bairim Tower Station, lat. 27" 45', long. 67" 56', is situated in the K h o  tuppa 
Kambar kardari. The village from which it takes its name is about 3 miles W., and that of 
Langi about the same distance away. 

The tower ia 20 feet in height. 

XXVIII. GoghSri Tower Station, lat. 27' 29', long. 68" 4', is situated in the tuppa of 
Khairpiir, kardari Larkhana, zilla Shiksrptir, on a mound about 0.15 miles north-east of the 
village from which it takes its name. 

The pillar is pcrfomted, and 20.56 feet in height above the mark-atone at ground level 
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XYIX. ChQndiQ-Khin Tower Station, lat. 27' 42', long. 68" 8', ie eituated in the tuppa 
of Mahin, kardari Kambar. The small village of (3ddiii-Khr'hr'hr'hr'hr'hr'hr'hr'hr'hr'h Doib is about 300 yards to 
the N.E. 

The pillar ia perforated, and 30.08 feet in height a b m  the xnuk&me at ground level 

XXX. J&ar Platform Station, lat. 27" 34', long. 68" 1(Y, ia situated in the tuppa of 
Khairprir, kardari Larkhana, ziHa Shikhrpiir, on a high mound, reported to be the remain0 of 
an ancient town, about a mile and a-half 5. of the road from Larkhana to Kambar. The village 
of MithQ DeA lies at the foot of the mound in the direction of the ray to LakhQ T. S. 

The platform is 4 feet high. It has two mark-etoneg one at top, another 1 foot 10 inohm below. 

SYXL Dhriihi Tower Station, lat. 27" 39', long. 68" 18', is situated in the Larkhana 
kardari, district Shikrirplir, Upper Sin& about half a mile BE. by E. of the small village of 
D Q d Q .  

The pillar is perforated, and 40 feet in height above the markstone at ground level. 

XXXTI. Jalb6d Tower Station, lat. 27" 49, long. 68" 16', ia situated in the Rathe 
Dera kardari, district Shhirpiir, Upper Sind. The small village of Mahomed Khan, inhabited 
by a sect called Jalbhi, is distant only about 300 yards N. 

The pillar is perforated, and 40.36 feet in height above the wk-etone at ground IeveL 

XSXIII. T u d i  Tower Station, lat. 27" 31t, long. 68" 19', is situated in the Larkham 
kardari, diatrict Shikarphr, Upper Sind. The village from which it takes its name is about 
100 yards to the N.W., and the town of Larkhana about 5 milee in the same direction. The 
river Indus flows about a mile to the north of the station. 

The pillar ie perforated, and 30.21 feet in height above the markstone at ground level 

XXXIV. B h d  Tower Station, lat. 27" 38', long. 68" 27', ie situated in the Rathe Den  
kardari, district Sh+b, Upper Sind, on the south side of the deaerted village of B h d .  
The large canal called Kara flows about 100 yards S. of the etation. 

The pillar is perforated, and 30.2 feet in height above the mark-atone at ground level. 

XXYV. Mangi Tower Station, lat. 27" 45', long. 68" 26', is eituated in the Derkan kar- 
dari, district Shiktirpiir, Upper Sind. The village from which it derives its name is about 300 
yards to the N.W. 

The pillar is perforated, and 31 feet in height above the mark&one at ground level 

XXXVI. Ytisuf Platform Station, lat. 27" 51', long. 68" 29', ie situated in the Derkan 
kardari, Shikhrpirr district, Upper Sind, on the ruina of an ancient village called Ybuf. The 
circumjacent villages are as follows :-Wasil, distant + a mile to the S.W. by W. ; Udha, t of o 
mile S., and Fakir-k&got, 1 mile N. The small mud fort of Yhuf ia about a mile and a-half 
to the N.E. 

The platform is 8.71 feet high. It beus a d - s t o n e  on ita mufnce. 
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XXXVII. HusainkEQn Tower Station, lat. 27' 45', long. 68" 35', is situated in the 
Derkan kazdari, district Shikrph,  Upper Sind. The village from which it derives ita name is 
about half a mile to the W. 

The pillar is solid, and 35 feet high. It has a mark-atone on its a&. 

XXXVITI. MQri Tower Station, lat. 27" 55', long. 68" 38', is situated on the side of a 
canal, in the kardari and district of ShikSrph, Upper Sind. The village from which it takes 
its name is about 9 of a mile to the S.W., and the town of Shikhp6r about 3 miles N. 

The pillar is solid, snd 36 feet high. It carries a mark-stone on its upper &. 
XXXIX. Salhr Tower Station, lat. 27" 59', long. 68" 31', is situated in the Derkan kar- 

dari, district Shiksrpir, Upper Sind. The hamlet after which it is named lies about I+ miles to 
the N.W., and the fort of YBsin-ka-garhi is about 3 or 4 miles S. 

The pillar is perforated, and 25'4 feet high. It hae a mark-stone on the ground floor. 

XL. Lakhi Tower Station, lat. 27" 51', long. 68" 44', is situated in the SuHknr kardari, 
district Shikiirprir, Upper Sind, on a small mound raised about 10 feet above the surrounding 
ground. The village from which the station takes its name is about 100 yards to the S, and 
the trunk road from Sukkur to Shiklirprir passes at about 100 yards N. 

The pillar is solid, and 27.6 feet high. It hae a markatone at ita aurfsoe. 

XLI. SGltAn-k6-got Tower Station, lat. 28" 4', long. 68" 39', is situated in the Hardari 
and district of Shdtbpiir, Upper Sind. The village so called is about 06 of a mile W. 

The pillar is perforated, and 25; feet high It has a markgtone on the ground floor. 

XLII. Hiitidara Tower Station, lat. 27" 59', long. 68" 47: is situated in the kardari and 
district of ShikB'uptir, Upper Sind, on a sand-hill of that name, elevated about 15 or 16 feet - 
above the level of the m~ounding ground. The village of Khhprir is about I t  miles N.W. 

The pillar is solid, and 19.3 feet high It hae a markgtone on its uppez aarlaae. 

XLIII. Kalhora Tower Station, lat. 28" 8', long. 68" 50', is situated on the bank of 8 

large canal in the Mirpiir kardari, diutrict Jacobbdd, Upper Sind. The millage fium which it 
takes its name is about 2+ miles to the S.S.W., that of Ahmad B h h  is about the same distance 
W., and the large village of Mirph about 4 miles N.W. 

The pillar is perforated, and 27.3 feet high It hae a mark-atone on a level with tbe surface of the ground. 

XLIV. Adhhii Tower Station, lat. 27" 53', long. 68' 56', is situated in the Sukkur kar- 
dari, district Shikhrpbr, Upper Sind, on one of the bastions of a small dilapidated mud redoubt. 
The village of Adrishii is distant about + a mile to the N.E. 

The pillar is perforated, and 20.92 feet high. It hae a markatone on the gmund floor. 

XLV. Jangal-pahora Tower Station, lat. 28' 2', long. 68" 57', b aitaaed in the Sukkur 
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kardari, district Shiktirph, Upper Sind. The hamlet h m  which it takes ita name is about a 
mile to the N.E. by E. 

The pillar is perforated, and 25-21 feet high It has a mark-stone on the ground floor. 

XLVI. Hijichichar Tower Station, lat. 27" 56'. long. 69" 7', is situated in the Rori 
kardari, district Shikiirph, Upper Sind. The village after which it is named is about 4 miles to 
the south. The river Indus flows about I+ miles to the west of the station. 

The pillar is perforated, and 26.05 feet high. It hos 8 mark-atone on a level with the eurfaoe of the ground. 

XLVII. Litan Tower Station, lat. 28" ll', long. 69" l', ie situated in the Shergarh kar- 
dari, district JacobSbiid, Upper Sind. The hamlet from which the name is derived is about 24 
miles to the S.S.W. 

The pillar is perforated, and 29.71 feet high It has a mark&me on the ground level 

XLVIII. Wband Tower Station, lat. 28" 6', long. 69" 8', is situated in the Mirpb. 
kardari, district JacobiiW, Upper Sind The hamlet from which it takes ite name is close by, 
and the large village of Giiosph about 24 miles to the N.W. 

The pillar ia perforated, and 26-17 feet high. It hos a mark-etone on the ground floor. 

XLIX. Kandkot Tower Station, 1st. 28" 15', long. 69" 13', is situated on a slight swell 
of ground, in the Mirpiir kardari, district Jacobtibhi, Upper Sind. The village from which it 
takes its name is about 100 yards to the south. 

The pillar is perforated, and 36.63 feet high. It has a markstone on the ground floor. 

L. Chi1 Tower Station, lat. 28" 21', long. 69" 6', is situated on a slight swell of ground 
in the Mirph kardari, district JacoUbhd, Upper Sind. I t  takes its name from the locality 
which is known as Chll-k66, from the wells sunk there by BelGchh for watering their camels. 
The nearest village is Tangwani, distant about 5 miles to the S. W. 

The pillar is perforated, and 30.31 feet high. It has a mark-etone on the ground floor. 

LI. Bhanar Tower Station, lat. 28" 9', long. 69" 20', is eituated in the Mirpb kardari, 
district Jacobibhd, Upper Sind. The village from which the name is taken ie about 150 yarde 
to the south. 

The pillar ia perforated, and 31 feet high It has a markgtone on the ground floor. 

LII. Beli Tower Station, lat. 28" 24', long. 69" 16', is situated in the Mirpiir kardari, 
district Jacobibhd, Upper Sind. It take8 its name from the locality which is so called by the 
Be1 hchis. 

The pillar is perfo&d, and 30.61 feet high, having a marketone on a level with the earEaoe of %e ground. 

LIII. KhSi Tower Station, lat. 28" 17', long. 69" 23', is situated in the Kasmor kar- 
dari, district Jacobiibid, Upper Sind. The village so called is about 5 miles S. 

The pillar is perforated, and 30.27 feet high It hae a mark-etone on the ground floor. 
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LIV. Leni Tower Station, lat. 28" 25'. long. 69" 26', is situated in the Kasmor kar- 
h i ,  district Jacolhbad, Upper Sind. It takes its name from the locality which is so called by 
the Beliichfe. The village of Kirnbi, or Kumbi, i~ about 5 miles to the S.S.W. 

The pillar is perforated, and 30 feet high. It haa a markhne on the ground floor. 

LV. Kutub-u-din Tower Station, lat. 28" B', long. 69" 3(Y, is situated on the left bank 
of the Indus, in the Gotki kardari, Rori collectorate, district Shikirph, Upper Sind. 1'he vil- 
lage from which it takes its name is about t of a mile S., that of Kotla being about 24 miles E., 
and TandrB about 3 miles N.E. 

The pillar is perforated, and 29.63 feet high It has a mark-stone on the ground flnor. 

LVI. Mu16 Amad Tower Station, lat. 28" 18', long. 69" 33', is situated in the Kasmor 
kardari, district Jacob$b&d, Upper Sind. The village so called is about 250 yards to the south. 

The pillar is perforated, and 26.82 feet high. It has a ~~wrk-etone on the ground floor. 

LVII. Routi Tower Station, lat. 28" ll', long. 69" 39', is built on the left bank of the 
Indus, in the kardari of Ubhor6, collectorate Rod, district Shikbph, Upper Sind. 

The pillar is 29.75 feet high. It has a markhne on the ground floor. 

LVIII. Kasmor Tower Station, lat. 28" 26', long. 69" 36', is situated in the Kaemor 
kardari, district Jacobiibid, Upper Sind. The small town from which it takes its name is 
about 1 mile to the E.S.E. 

The pillar ie 29.44 feet high. It has a mark-stone on the ground floor. 

LIX. Michki Tower Station, lat. 28" 20', long. 69" 42', is built on an island on the left 
bank of the Indus, in the Bhiiwalpiir territory. The village from which it takes its name is 
about 1 of a mile W., and that of Daolatph is about 1) miles N. 

The pillar is perforated, and 24.58 feet in height above the mark-stone at ground leveL 

IX. Shiiwili Tower Station, lat. 28" 27', long. 69" 47', is situated in the sub-division 
of Mithankot, district Dera-Ghiizi-KUn, and removed only 20 yards fiom the right bank of 
the Indus. The village &om which it takes its name is about 0.8 of a mile to the N.N.E. 

The pillar ie 29.86 feet high. It has a markstone on the ground floor. 
' 

IXI. Nbhda-posht Hill Station, lat. 28' 34', long. 69' 42'. is built on the higheat 
point of an irregular mass of low lime-stone hills, detached from the higher range ; sub-divi- 
eion Mithankot, district Dera-Ghbi-Khh. There are no habitations within some miles of the 
etation, the nearest being Kasmor and Shiiwdi 

The pillar ie solid, and 4+ feet high. It has one matk-stone at top, and another at bottom. 

I;ML D b w 4 8  Tower Station, lat. 28" W, long. 69" 53', is situated in the BMwalpiir 
territory on low flat marshy ground, eubject to the inundatione of the Indns. The village 
from which its name ia derived is about 1 mile to the S.S.W., and that of Mob&& Bareh 
about 2 milee to the S.S.E. A basement 8 feet in height was constructed, on which the 
tower was built. 

The pillar b perforated, and 23-88 feet high. It hrs a markatone on the ground floor. 
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LXIII. MPd Tower Station, 1st. 28" 34: long. 69" 5 3 ,  is situated in the sub-division 
of Mithankot, district Dera-Ghazi-Khan. The hamlet after which it is named is about l g  miles 
to the N.E. 

The pillar is perforated, and 28 feet high. It haa a mark-&one on the ground floor. 

LXIV. Kundrf Tower Station (old), lat. 28' 28', long. 70" l', was built in the Bhiiwal- 
pC territory, at a distance of 100 yards fiom the left bank of the Indus. The village from 
which its name was derived is 0-48 of a mile to the S.S.W., and that of SaidpGr is distant 
about 1.6 miles to the N.E. The tower was subsequently swept away by the Indus. 

The pillar is perforated, and 30 feet high. It hoe a mark-etone on the ground floor. 

LXV. Kundri Tower Station (new), lat. 28" 28', long 7 0  l', is built within the village 
of that name, and distant about 200 yards from the left bank of the river Indus. 

The pillar k perforated, and 28.67 feet high. It haa a mark-stone on the ground floor. 

LXVL Riwgri Tower Station, lat. 28" 38: long. 70" 2', is situated in the sub-division of 
Mithankot, district Dera-GtW-Khh. The emall village after which it is named is about t of 
a mile to the west, md the town of Rojhan about 4 miles to the N.N.E. 

The pillar ie perforated, and 30.27 feet high. It haa a mark-atone on the ground floor 

LXVII. Madiida1;irfTower Station, 1st. 28' 42', long. 69" 55', is situated in the sub-divi- 
aion of Mithankot, district Dera-Ghiizi-Khh The out-post of Bandow6l.i is a b ~ u t  4 miles to 
the N.W. 

The pillar ia perforated, and 27 feet high It has a mark-stone on the p a d  floor. 

IYvm. SarhIn Tower Station, lat. 28" 34', long. 70" 8', is situated in the Bhtiwalpk 
territory, on the left bank of the Indus. The village so called is about 3 of .a mile E., and that 
of Th$ about a mile to the S.W. 

The pillar ia perforated, and 26.9 feet high It has a mark-atone on the ground floor. 

LXIX. M%ph Tower Station, lat. 28" 45', long. 70" 3', is situated in the Mithankot 
mwvision, district Dera-Ghhzi-Khan. The village from which the name is derived is about 
3 miles to the S.S.E., and an out-post lies about 300 yards off to the east. 

The pillar is perforated, and 26 feet high. It haa a mark-etone on the ground floor. 

];XX. Chakarwiili Tower Station, lat. 28' 41', long. 70" ll', is built on an exteneive 
island formed by the river Indus, in the sub-division of Mithankot, district Dera-GhSei-Khh. 
The village so called i~ about 3t miles to the N.W. by W. A basement 5-38 feet in height 
was constructed, on which was built the tower. 

The pillar is perforated, and 21.69 feet in height. It haa a markatone on the ground floor. 

-1. Kahiri Tower Station, lat. 28" 49', long. 70" 14', is situated in the s ~ b - d i v i ~ i ~ ~  
of Mithankot, district Dera-Ghhi-Khh. I t  takes its name from a small village 0.36 miles to 
fhe N.N.E., the town of Omarkot being about 3 miles W. 

The pillar is perforated, and 31 feet high It haa a y k a t o n e  on the ground floor. 
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LXXII. Lilpshi  Tower Station, lat. 28" 53', long. 70" 5', is built on rr mound so called, 
in the sub-division of Mithankot, district Dera-GhBzi-Khiin. The town of Omarkot is about 
6 miles E. 

The pillar ia perfinuted, and 22-92 feet high. It hee a markhne on the ground floor. 

. LXXIII. Shiihpiir Tower Station, lat. 28" 43, long. 70' 22', is built on the left bank 
of the Indus, in the Bhiwalplir territory. The village so called is 0-63 miles to the S.S.E., 
that of Rangpiir being about 2 miles E., and Hassan-ka-thul about 2.2 miles to the N.N.E. A 
basement 5 feet in height was comtructed, on which was built the tower. 

The pillar is perforated, and 31 feet high It hss a d & n e  on the floor of the beeemant. 

LXXIV. HBmidpiir Tower Station, lat. 28" 57', long. 70" 14', is sitpated in the sub- 
division of Mithankot, district Dera-Ghbzi-Khh. Its name is derived from an out-post m 
called ; the vill of Murghai ia about 4 miles to the eaat, and the cantonment of Aeni about 5 5 milee to the N. .E. 

The pillar is perfomtea, and 30 feet high. It hss a markstone on the ground floor. 

L V .  Gol6 Tower Station, lat. 28" 54', long. 70" 23', ie situated on the left bank of 
a branch of the Indus called Kanchani-ka-nalla, and about 8 of a mile from the right bank of 
the river, in the sub-division of Mithankot, district Dera-Ghkzi-Khh. I t  takes its name from 
a village distant about 0.4 miles to the S.W., that of Banka being about a mile to the N.N.W., 
and the town of Mithankot about 3 miles to the N.E. 

The pillar ia perforated, and 34.79 feet high. It hae a mark9tone on the ground floor. 

LXXVI. Dago Tower Station, lat. 29" 2', long. 70" 24', is situated on a low mound in 
the sub-division of Mithankot, district Dera-GhBzi-KhBn. The village from which it takes ite 
name is about a mile and a-half to the S.W, that of Nbsir-kotla being about 2 milee to the 
N.W. of the station. 

The pillar ia perforated, and 33.60 feet high. It hae a markatone on the ground floor. 

LXXVIZ. G)ulshed Tower Station, lat. 29" 5', long. 70" 16', is situated in the mb- 
division of Mithankot, district Dera-OEA-Khh. The name is derived from the locality 
which is known as Gulshed-ka-thul. The town of Rajanpiir lies about 5 miles to the N.E., 
and the cantonment of Asni about 4 miles to the S.S.E. 

The pillar is perforated, and 26.18 feet high It hss a markstone on the ground floor. 

LXXVIIL T M  Tower Station, lat. 28" 58', long. 70" 33', is situated in the Bhiiwalp& 
territory, on an island formed by a branch of the Panjnad at its junction with the Indus. The 
hamlet from which it takes its name is about 0.8 of a mile to the N.E. The tower was raised 
on a basement of solid masonry 4 feet in height. 

The pillar is perforated, and 28.08 feet high. It hss r markstone an a level with the surbrce of tbe 
besemcnt. 
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LXXM. Ismhil Tower Station, lat. 29" ll', long, 70' 22', is situated in the sub-division 
of Mithankot, district Dera-Ghhzi-Khh. The small village so called is about 0.2 of a mile to 
the N.N.W., and that of Isan-ka-kotla is about 4 miles to the E.S.E. 

The pillar is perforated, and 32.05 feet high It has a mark&one on the ground fiocn. 

IXXS. Gap016 Tower Station, lat. 29" 8', long. 70" 32', is situated in the sub-division 
of Mithankot, district Dera-Ghhzi-Khkn. The village so called is about 0.6 of a mile to the 
west, and that of ShikhrpQ about 4 miles to the N.W. 

The pillar ia perforated, and 31.92 feet high. It has a markstone on the ground floor. 

LXlIXL Lanjiwh Tower Station, lat. 28" 48', long. 70" 32', is eituated in the kardari 
of Gaosprir, of the Bhiiwalprir territory. The village of Lanji* is 0.4 miles S.E., and that of 
Koreihi 0.6 miles W.S.W. 

The pillar is perforated, and 30.13 feet high. It haa a mark-etone on the ground floor. 

. Slgarh  Tower Station, lat. 28" 39', long. 70" 32', ia situated in the Bhhwal- 
piir territory. The large town of Garhi is about 1+ miles to the N.E 

The pillar is perforated, and 26.23 feet high It has a mark- on the ground floor. 

LXXXIIC. Chuharliir Tower Station, lat. 28" 53', long. 70" 41', is situated about + a 
mile e a t  of a hamlet so called. The town of Fattehpiir lies about 2 miles to the S.W., and 
that of KAdirpirr about the same distance to the N. W. 

The pillar is perforated, and 24 feet high It haa a wk-etone on the ground floor. 

L,.XXXIV. UlGwili Tower Station, lat. 28' 43', long. 70" 42, ia situated in the 
Bhiiwalptir territory, within the small village from which it takes ite name. The town of Khh-  
p S  is about 5 miles to the south. 

The pillar ie perforated, and 30.96 feet high It has a wk:stone on the gro1111d floor. 

LXXXV. Glangih Tower Station, lat. 29" 17', long. 70" W, is situated in thana FBzal- 
phr, tahsil Mithankot, district Dera-Ghhzi-Khh, at a distance of about 8 of a mile to the S.E. 
of the town of Fizalph. 

The pillar is perforated, and 28.16 feet high. It haa a markstone on the ground floor. 

L a X V I .  Hhjiptir Tower Station, lat. 29' 21', long. 70'' B', is situated about 200 
yards S. of the town so called, in thma and tahsil Diijil, district Dera-GhM-Khrin. The 
domed tomb of N h  Mahomed is about 100 yards W. 

The pillar is perforated, and 26.62 feet high. It haa a markatone on the gro~lnd floor. 

LXXXVII. Thal Me&j Tower Station, lat. 29" 1.6', long. 70" 41', is situated close 
to and north of the village so called, thana and tahsil Sitprir, district hfozdargarh. 

The pillar is perforated, and 30.15 feet high. It hss a markstone on the ground floor. 

TIXXXVIII. Isliimpik Tower Station, lat. 29" 26', long. 70" 29', is situated on the east 
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side of the village after which it is named, in thana JQmpbr, tahsil Diijil, district Dera-Ghazi- 
K h  The town of Mahomedpiir lies about 5 miles to the N.E., and the village of. B o M  
a b u t  3 miles in the same direction. 

The pillar is perforated, and 25.21 feet high. It baa a mark-etone on the ground floor. 

LXLYIS. JiiIwQb Tower Station, la t  29" ZQ', long. 70" 37', is situated in tbana Fiaal- 
~ h ,  tahsil Mithankot, district Dera-Ghtizi-Khh. I t  derives its name from a well which is dis- 
tant about half a mile to the 8.W. The town of Rekh lies about 15 miles E., and BhghnalB- 
kii about 1 mile S. 

The pillar is perforated, and 26.16 feet high It has a markstone on the ground floor. 

XC. Kambar Shiih Tower Station, lat. 29" 32', long. '70" 36, is situated 0-2 of a mile to 
the S.E. of the village so called, thana Jhpl i r ,  tahsil Dhjil, district D e r a - G W - a n .  

The pillar is perforated, and 24.58 feet high. It hsa a markstone on the ground floor. 

XCI. Xjil Platform Station, lat  29" 33', long. 770" 25', is built on the embankment of 
the tank close t o a  paka shiwala to the eaat of the city-a~er which it is named, thana and tahsil 
DBjil, district Dera-GMzi-Khh. 

The platform is solid, and 3 Geet high It has a markatone at its upper earbroe. 

XCII. Sher Jatoi Tower Station, lat. 29" 29', long. 70" 43, is built on the lefi or northern 
bank of a small branch of the Zndus, at about a mile above the junction of the two; thana 
Jhpi i r ,  tahsil Diijil, district Dera-Gkj-Khh. The following are circumjacent villages :- 
8her Gabra, about half a mile to the E.8.E ; Kalrii, about If miles to the north ; Hairii, about 

. 2* miles to the east. 
The pillar is perforated, and 94-64 feet high. It has a markstone on the ground level 

XCIII. D a l d  Tower Station, la t  29" 39', long. 70" 36', is built on the north-west ex- 
tremity of a large mound, supposed to be the site of an ancient city, in thana Jimpiir, tahail 
Diijil, district Dera-GM-Khh. The city of Jiimpiir is about 24 miles to the eat,  and the 
village of Fatteh K h h  about half a mile to the E.S.E. 

The pillar ia perforated, sad 16-08 feet high. It has a markstone on the ground fioor. 

XCIV. Dfn-k.6-Kotlii Tower Station, lat. 29" 38', long. 70" 46', is situated in thana 
ChotEi-kot, tahsil and district Dera-Ghiizi-KMn. The village fiom which it derivee its m e  
is also known as Din-Shiih-Kotlii, and is distant t of a mile E., that of Lundi being 0-4 of a 
mile to the S.S.E. 

The pillar is perforated, and 21-33 feet high. It haa a mark-etone on the ground floor. 

XCV. Jhakar Tower Station, lat. 29" 47', long. 70" 46', ie built about 0.1 of a mile S.W. 
of the village so called, and close to the road from Dera-Ghhf-Rhr;n to S h d ;  thana Choaot, 
tahsil and district Dera-GhU-Rhiin. 

The pillar is perforated, and 39 feet hi&, It hes r markrtom on the ground floor, 
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XOTT. Tobwili Tower Station, lat. 29" 50', long. 70" 37', is built near a well so called, 
in thana Chotiikot, tahsil and district Dera-Ghazi-Khh. The circumjacent villages are ae 
follows :-Man& about 3 miles to the E.S.E. ; KhSnpirr, 3 miles to the S. ; Jhiim, 1+ miles to 
the N. ; MochiwiilS, 1 mile to the N. ; Sahiran-ki-basti, Q of a mile to the S.W. 

The pillar is perforated, and 30.08 feet high. It haa a mark-etone on the ground floor. 

XCVII. Abrin Tower Station, lat. 29" 43', long. 70" 55', is eituated in thana Kinjar, 
tahsil and district Mozaffargarh. The small village of Shekh Mahomed Baksh Abrin lies about 

mile to the N.W., that of Durgiihiwiik being about 200 yards to the west, and the large 
village of Khajar about 2 miles to the north. 

The pillar is perforated, and 30.73 feet high. It hae a markstone on the ground floor. 

XCVIII. Nahamilii Tower Station, lat. 29" 56', long. 70" 43', is built doee to a well 
eo called, in kotwali, tahsil, and district Dera-GUd-Rhiln. The village of A.lMl6, or All&- 
k&kot, is 0-3 of a mile to the S.W. 

The pillar is perforated, apd 29-66 feet high. It has a markstone on the ground floor. 

XCIX. BhGtewhlii Tower Station, lat. 29" 54', long. 70" 53', ie built close to a well af 
that name, in kotwali, tahsil, and district Dera-GGd-Khb. The village of K a M  is eitnated 
03 of a mile to the N.N.W. 

The pillar is perfomted, and 24-29 feet high. It haa a markatone on the ground floor. 

C. Dorat6 Tower Station, lat. 30" 3', long. 70' 501, is built close to the hamlet ao called; 
kotwali, tahsil, and district Dera-GW-ICha'n. The city of Dera-Ghhzi-IUb is distant about 
1 mile to the N.W. 

The pillar ia perforated, and 29.16 feet high. It has a markstone on the ground level 

CI. Ilwiili Tower Station, 1st 30" 4', long. 70" 41', is built on the side of the road 
leading from Dera-Ghhzi-Khin to Vidor, and takes its name from the well near which it 
stands ; thana Yhd, tahsil and district D e r a - G C W - W  The village of Chaoratta is 0.2 of a 
mile to the S.E. 

The pillar is perforated, and 28.70 feet high It has a markstone on the ground floor. 

CII. MhA Tower Station, lat. 30" 2', long. 71" Of, is built on a sand-hill close to the 
road between Kinjar and Goojerat; thana Kinjai, tahsil and district Mozaffargarh. The 
circumjacent villages are-MG, about 4 of a mile to the south; Koreishi, about 3 milee to the 
north, and Aiabwiilii about a mile to the N.N.W. 

The pillar is perforated, and 20.6 feet high. It has a markstone on the ground floor. 

CIII. Hotwiilii Tower Station, lat. 30" ll', long. 70" 47', is built close to a well so called 
in thana YiA, tahsil and district Dera-Ghkzf-Khb. The town of Fir Ada1 is distant about 
half a mile to the S.W. 

The pillar ie perfomted, and 29.83 feet high. It baa a markstone on the ground floor. 
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CIV. Khemwair Tower Station, lat. 30" lo', long. 70" 59', is built close to a well so 
called, in thana Mahorned-kot, tahsil Adi$ot, district MozafFargarh. The village of Goojerat is 
about 0.6 of a mile to the E.N.E. 

The pillar ie perforated, and 27.36 feet high It baa a mark-atone on the ground floor. 

CV. MoGnd Tower Station, lat. 30" 18', long. 70" 57', ie situated in the small village 
of that name, in thana Sanawa, tahail Adiikot, district Mozaffargarh. The village of Tatta- 
Q d ,  is about 3 miles to the east. 

The pillar is perforated, and 26.14 feet high. It has a markhne on the ground door. 

CVI. Guhman Tower Station, lat. 30" al', long. 70" 45', is situated close to the small 
village of GuhmanwdB-kii-kii, in thana Yhni, tahsil and district Dera-Ghhzi-Khhn. The 
village of Kgllii lies about 3 miles to the east, and Rahman about the same distance to the north, 
the village tower of Gujani being about 8 of a mile to the N.E. 

The pillar is perforated, and 28 feet high It has a mark-etone on the ground floor. 

CVII. MBhiwfi Tower Station, lat. 30' 16', long. 71" 5', is situated in thana Sanawa, 
tahsil Adrikot, district Mozaffargarh, on a sand-ridge in the boundary of the village of Bhukhi, 
and separating the hamlets of MQhiwhlh and Mahowiilh, the former of which is distant 0-22 
miles to the S.S.E., and the latter 0.19 miles to the E.N.E. of the station. 

The pillar is perforated, and 25.70 feet high It has a mark-etone on the ground floor. 

CVIII. Abb6swQlii Tower Station, lat. 30" 24', long. 71" 5', is situated on a high sand- 
hill 0.5 of a mile S.E. of the well from which the name is derived ; thana Sanawa, tahsil Adii- 
kot, district MozafFargarh. The city of AdGkot is about 5 miles to the N.N.W. 

The pillar is perforated, and 25.27 feet high. It has a mark-stone on the ground door. 

CIX. NQzichand Tower Station, lat. 30" 26', long. 70" 55', is situated within the 
boundary of the village of Parihar, distant from it to the E. about 3 or 4 miles ; thana Deri 
Din Panah, tahsil Adkkot, district Mozaffargarh. The village of NBzichand is 0.2 of a mile to 
the S.S.E., and a triple-junction pillar about I+ miles to the N.N.E. 

The pillar is perforated, and 28.79 feet high. It hns a mark-stone on the ground floor. 

CX. Khandi Kot Tower Station, lat. 30" 27', long. 70" 44', is situated near the fort of 
KhandiwalB, in thana YbG, tahsil and district Dera-Ghiizi-Khan 

The pillar is perforated, and 16.07 feet high. It haa a mark-atone on the ground floor. 

CXI., Gadi Tower Station, lat. 30' 35', long. 70" 48', is situated in thana Tounsa, tahsil 
Sungur, district Dera-GhBzi-Khan. The village &om which it derives its name is distant about 
0-7 of a mile to the E.S.E., and Makwal much about the same di~tance in the oppoaite 
direction. 

The pillar is perforated, and 25.5 feet high It has a mark-atone on the ground floor. 
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CXII. Derri Din Pan6h Platform Station, lat. 30" 34', long. 70" 59', is situated on the 
top of the N.W. bastion of the old kacha fort so called ; thana Dera Din Pallah, tahil  Adilkot, 
district Mozdargarh. 

The pillar, 6 feet deep, was countersunk into the h t i o n ,  and a mark-stone placed at its upper surface. 

CXIII. Thf Tower Station, lat. 30" 44', long. 70" 54', is situated in the village bearii~g 
that name, in the kachi or kadir land of the Indus ; thana Sultinkot, tahsil and district Leia. 
The village of SultAnkot is distant about 5 miles, and Raoja-ki-basti about 2 miles. 

The pillar is perforated, and 18.9 feet high. It has a mark-atone on the ground floor. 

CXIV. TounA Tower Station, lat. 30" 42', long. 70" 41t, is situated at the south-eastern 
extremity of the town of that name ; thana Tound, tahsil Sungur, district Dera-Ghizi-Kk. 

The pillar is perforated, and 21 feet high. It hoe a mark9tone on the ground floor. 

CXV. Sakwdh Tower Station, lat. 30" 43', long. 71" 4, is situated on the elevated 
sandy tract which forms, as it were, the coast line of the desert ; thana Sulihkot, tahsil and 
district Leia. The village of Paharprir is about 3+ miles to the west, and the well of Sakwalii 
about 0.3 of a mile to the north. 

The pillar ia perforated, and 25.6 feet high It haa a mark-atone on the ground floor. 

CXVI. LangiiwUi Tower Station, lat. 30" 511, long. 70" 46', is situated about 0.2 of a 
mile to the S.S.W. of the small village so called ; thana Tounsh, tahsil Sungur, districk Dera- 
n .  The village of Naair-ki-basti is a mile and a-half to the E.N.E. 

The pillar is perforated, and 24.38 feet high. h has a mark-stone on the ground floor. 

CXVII. Farowid6 Tower Station, lat. 30" W ,  l o q .  70" 58', is built near the village of 
that name, on the edge of an elevated sand-ridge ; thana SulWot ,  tahsil and district his. 
The village of Jaisul is 0.7 of a mile to the E.S.E. 

The pillar in perforated, and 29.8 feet high. It haa a markstone on the ground floor. 

CXVIII. A l h i  Tower Station, lat. 30" 59: long. 70" 52', is situated in the kachi, at a 
distance of half a mile from the villages of AliM and Thori, the former of these bearing due 
east, and the latter north ; thana, tahsil, and district Leia 

The piUar ia perforatad, and 23.3 feet high It haa a markhne on the ground floor. 

CXIX. Tibbi Platform Station, lat. 31" O', long. 70" 42', stands on the central and 
highept of three mounds, on the edge of a ridge about 40 feet high, thana Fatte K h h ,  tahsil 
Kolachi, distriot Dera-Ismail-Kh. The village from which it derives its name is about a 
mile to the E.N.E. 

The pillar is solid, and 43 feet high It haa a markstone on the mfam. 

CXX. Sughidl i  Tower Station, lat. 30" 58', long. 71" l', is situated close to the well 
of that name ; kotwali, tahsil, and district Leia. The city of Leia is about 13 miles W. 

The pillar is perforated, and 22 feet high It haa a markdone on the ground floor. 
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CXXI. Fatte Khin Tower Station, lat. 31" 7', long. 70" 47', is built at the southern ex- 
tremity of the town of Dera-Fatte Khan, and near the round tower known as '' Nicholson-& 
lur j  ;" thana Dera-Fatt,e K h ,  tahsil Kolachi, district Dera-Ismail-Khan. 

The pillar is perforated, and 27.76 feet high. It haa a mark-8to~le on the ground floor. 

CXXII. Shihprir Tower Station, lat. 31" 6', long. 70" 59', is built on a sand-ridge close 
to the village of that name, and about 200 yards N.N.E. of the salt-patrol bungalow ; thana, 
tahsil, and district Leia. 

The pillar ie perforated, and 28 feet high. It haa a mark-stone on the ground floor. 

CXXII1. -5 Tower Station, lat. 31" 15', long. 70" 52', is built on a small mound 
called Atar-sing-kii-burj, the site of an ancient home or tower ; thana Karor, tahsil and district 
Leia. The village of &ii is about 0.4 of a mile to the E. 

The pillar ia perforated, and 30 feet high. It haa a mark-atone on the p u n d  floor. 

CXXIV. Chiid Tower Station, lat. .31° 16, long. 70" 43, is built on the same mound 
on which stands the village of that name ; thana Dera-Fatte Khan, tahsil and district Dera- 
Ismiiil-Khhn. 

The pillar ia perfomted, and 134 feet high. It has a mark9tone on the ground floor. 

CXXV. Mohammad Shah Tower Station, lat. 31" 13', long. 71" 3', is situated 0.2 of a 
mile to the S.E. of the small village of that name ; thana Karor, tahsil and district Leia. 

The pillar ie perforated, and 20.33 feet high. It has a mark-stone on the ground floor. 

CXXVI. Jdwilii Tower Station, lat. 31" 25', long. 70" 49', is built on the road'between 
Miran and Kahfri; thana Miran, tahsil and district Dera-Ismhil-Khan. The village fiom which 
the station takes its name is. 0.2 of a mile to the west. 

The pillar is perforated, and 25 feet high. It hae a mark-etoue on the ground floor. 

CXXVII. Jharkil Tower Station, lat. 31" 21', long. 71" 2, is built on a sand-ridge, 
distant about 250 yarde to the S.W. of the village of that name; thana Karor, tahsil and 
district Leia. 

The piaar is perfomted, and 25.6 feet high. It hae a mark9tone on the ground floor. 

CXXVIII. Barmi Tower Station, lat. 31" 31t, long. 70" 57', is situated in the Kachi 0-9 
of a mile to the S.E. of the village of B a r d  ; thana and tahsil Bukkur, district Leia. 

The pillar is perforated, and 21 feet high It haa a rnark-etone on the ground floor. 

CXXIX. P d  Tower Station, lat. 31" 33', long. 70" 48', is built close to the pakawell 
at the eastern extremity of the village &er which it is named ; thana Miran, tahsil and district 
Dora-Ismhil-Khh. 

The pillar is perforated, and 21-88 feet high. It haa a markatone on the ground floor. 

CSXX.  Kaaain Tower Station, lat. 31" 28', long. 71" 6', is situated 0.3 of a mile to the 
N. of the well of that name ; thana'and tahsil Bukkur, district Leia. The village of Noutok 
is about 2+ miles to the N.W. 

The pillar ia perfatea, and 16.13 feet high. It iw s mark-stone on the grouud fioar, 



DESCRIPTION OF STATIONS. 21-~. 

CXXXI. Rhodii Tower Station, lat. 31" 41', long. 70" 53', is situated on the banka of 
the river, about a mile to the N.E of the vill'age of that name ; thana and tahsil Derdsmhil- 
KGn. The station is adjacent to the site of an old khangah which was destroyed in the 
severe flood of 1858. 

The pillar ia perforated, and 20.96 feet high. It haa a markstone on the ground floor. 

CXXXII. Bakar Tower Station, lat. 31" 38', long. 71" 6', is built on an elevation, the 
site of an old house, in the northern extremity of the city so called ; tahsil B&ar, district Leia. 

The pillar is perforated, and 22.9 feet high. It haa a mark-etone on the ground floor. 

CXXXIII. MuriU Tower Station, lat. 31" a', long. 70" 57', iEl built on the edge of the 
river, on the site of an ancient village of that name. The cantonment of Dem-Ishil-Khhn ie 
about 1* miles to the N. W., and the jail about 8 of a mile to the W. 

The pillar ia perforatad, and 23.9 feet high It has a markstone on the ground floor. 

CXXXIV. Se& Tower Station, lat. 31" 45', long. 71" 8', ie built on a high sand-hill, 
distant 0.3 of a mile N.E. of the village of that name ; thana Daria-KGn, taheil Bakar. The 
village of Khwar is 1.1 miles to the S. 

The pillar is perforated, and 16 feet high. It haa a mark-atone on the ground floor. 

CXXXV. Mandrti Tower Station, lat. 31" 56', long. 71" O', is situated 0.5 of a mile 
N.N.E. of the village so called ; thana, taheil and zilla Dera-Isdil-KJh. 

The pillar ia perforated, and 25.5 feet high It haa a markstone on the ground floor. 

CXXXVI. Ahmad Sindi Tower Station, lat. 31" 53', long. 71" lo', is built on the edge 
of a sand-ridge, and in the neighbourhood of a place of pilgrimage so called; thana Daria- 
ghh, tahsil Bakar, zilla Leia. The village of Pansgroun lies to the N., and Daria-Rhiin to 
the S., that of Thalletan being 1.6 miles to the W.N.W. 

The pillar ia perforated, and 26.5 feet high It has a mark-etone on the ground floor. 

CXXXVII. S b d i  Tower Station, lat. 32" l', long. 71" 13', is built on the edge of an 
elevated sandy tract, in thana Kullur, taheil Bakar, district Leia. The village of Chap %df is 
0'8 of a mile to the west, and the tomb of Fir Bakhtiiir 0.8 of a mile to the 5. 

The pillar ie perforated, and 21 feet high It has a markstone on the ground floor. 

CXXXVIII. Shekh Budin Hill Station, lat. 32" 18', long. 70" 51D, is built on the well- 
known hill of that name, otherwise called Shhh Budin and Makdfim-ka-gun& which is the 
highest point of the range separating Bunnoo and Marwat fiom the Derajht, thana Paharpdr, 
district Dera-Ismbil-Khh. The station is approached on the east by a road from Punniala, 
and on the north by one from Ughzur-khel in Marwat. 

The pillar is d i d ,  and 2) feet high. It has a mark-stone on the aurfsce. 

CXXXIX. Mihi  Tower Station, lat. 31" 54', long. 71" 21', is built on a high mound, in 
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the elevated sandy tract of the Sind-Skgar-Doib, to the south-east of the hamlet of Paki 
M i i d ,  thana Kullur, tahsil Bakar, district Leia. The road from Dera-IsmiGI-Khan to Shaprir 
passes about 2 miles to the W. of the station. 

The pillar is perforated, and 28 feet high. It hse a mark-etone on the ground floor. 

CXL. Heto Tower Station, lat. 32" 3', long. 71" 27', is situated in the lands of the village 
of that name, on the elevated sandy tract of the Sind-%gar-Dotib, thana Kalor, tahsil Bakar, 
eilla Leia The road from Dera-Ismkil-Khin to Shkhptir passes within a few yards of the 

. etation. The village of Kasor is in the neighbourhood, and that of Heto is about 4 miles to the 
W.S.W. 

The pillar ie perforated, and 32 feet high It haa a markgtone on the ground floor. 

CXLI. Umarkhel Hill Station, lat. 32" 26', long. 71" 18', is situated on the Khiip6.r 
range of hills on the west bank of the Indus, and between the Koorum river and the Derajht, 
choki Kiri, thana Paharph, district Dera-Isdil-Khh. The village from which it derives its 
name ia 2 miles away to the E., and from it the station is approached by an easy but circuitous 
road. 

The pillar ie solid, and 2 feet high. It has a mark-stone on the surke. 

CXLII. Maidh Hill Station, lat. 32" 51', long. 71" ll', is built on one of the highest 
of the eastern of two ranges of hills which separate the valley of Bunnoo from that of 

the Indus, between K816Egh and the Koorum river. I t  is under the authority of the Deputy 
Commissioner of Kohk, and is distant about a mile to the S.E of the village whose name it 
bears. The station is approached by the village of Mithii on the S.E. 

The pillar is solid, and 1 foot high. It haa a mark-stone on the surface. 

CXLIII. Bani Hill Station, lat. 32" 56', long. 71" 42', is situated on the S.E. peak of a 
low range of hills, in mouza Bani, pargana and tappa Bagi, tahsil Talagang, thana Chakrala, 
district Jhelum. The town of Kkltibiigh is distant, in a direct line, about 5 miles. 

The pillar is solid, and 2 feet high It haa s mark-etone on the sucfaoe. 

CXLIV. Sakeear Hill Station, lat. 32" 33, long. 71" 59', is built on the highest point 
of the well-known hill of that name ; thana Kubaki, mouza Uchali, taheil Talagang, district 
Jhelum. The station is approached by the village of Chitta, situated on the lake in the Sun 
valley. 

The pillar is solid, and 2 feet high. It has two mark-stones, one at top, the other on the surface of the 
rock in &. 

CXLV. Taman Station, lat. 32" 57', long. 72" 8', is built on a slightly-elevated piece of 
ground ; thana Taman, tahsil Tala,o;ang, district Jhelum. The village after which it is named 
is about 3 miles to the N.E. 

The pillar is solid, and 2 feet high. It hsa a mark-stone at top, and another at bottom. 

CXLVI. Jhamat Hill Station, lat, 33' . . 16', long. 71" 59', is situated on a low range 
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of hills in mouza Nari-ka-dok, thana Makad, tahsil Pindi Gheb, district Rawul Pindi. The 
large village from which the name of the station is taken is about 3 miles N.W., and Malewd 
about 44 miles N.E. 

The pillar is solid, and 2 feet high. It has a markstone on the surfaoe. 

CXLVII. Jhtlii Hill Station, lat. 32" 48', long. 72" 25', is built on a low hill about 8 of 
a mile S. of the well-known village of that name ; thana and tahsil Talagang, district Jhelum. 

The pillar is solid, and 2 feet high, having a mark-stone at top, and another at bottom. 

CXLVIII. Pari Hill Station, lat. 33" lo', long. 72" 19', is on the western extremity of 
a range of low sand-stone hills in the mouza of Pari, tappa and tahsil of Pindi Gheb, thana 
Jand, district Rawul Pindi. The village which gives its name to the station ie about 1 mile 
to the E, and Pindi Gheb about 6 miles N. 

The pillar is d i d ,  and 2 feet high. It hsa a mark-stone on the anrfaoe. 

CXLIX. Sidhr Station, lat. 33" O', long. 72" 42', is built on the site of the deserted 
village of A j d Q  in the mouza of Sidhr, tappa, tahi l  and thana of Chakwiil, district Jhelum. 
The large and well-known village of Munda is about 3 miles S., and that of Kharsar about the 
same distance N. 

The pillar ia d i d ,  and 2 feet high. It has a marl-stone on the surface. 

(xvn.) PathrijdQ Hill Station (for desm$on, 8ee base-line &ures). 

(XIX.) Surlii Hill Station (for deam>tim, aee base-line jigureit). 





ADDENDUM TO DESCRIPTION OF STATIONS. 25*-b, 

Nm.-Consequent on modern alterations of district and other boundaries, the eitea occupied by the etationa 
are now included in civil divisions of territory which differ frequently from the district, pargana or village, recorded 
in the preceding descriptions of stations : a suitably modifled statement of the sub-divisions in question is accordingly 
given in the following table and is derived chiefly from the annual reports, up to 1873, made by the Civil Officials to 
whose care the stations have been committed. 

I t  has become customary in modern times to erect a square protecting pillar at Principal Station over the 
circular pillar on which the large theodolite stood and which carries the true mark-stone ; the square pillar bears a 
su5ciently accurate mark for Topographical and Revenue Survey purposes, so that it is generally unnecessary to refer 
to the true mark-stone which thus remaina concealed and protected. The only etationa which are protected in the 
manner deecribed are CXII and CXXIV. 

NoTP.-T~I/. rtandn for ThQnsk. 

No. 

(XXIV) 

( x x v )  

I 
I1 
I11 
I V 
V 
VI 
VII 
VIII  
I X  
X 

XI  
XI1 

XI11 
XIV 

XV 
XVI 

XVII 
XVIII 
XIX 
XX 
XXI 
XXII 
XXIII 
XXIV 
XXV 
XXVI 

XXVII 

XXVIII 

Loud name 

Sagio 

Bolairi 

Ghating Thul 

Thulo GhGja 
,, Maihar 

Thulo ~ k n b i r  

Thulo Thur 

Thdo ~h'aduk 
Lukwiro 

Got Mlr'ihBn 

Hairo K&I's Got 

Kund Jabelwho 
Mir-ka- Khba 

. . . 
Kur Husain 

Mirm &' 
Daro Karohar 

Ghazi  idw war ... 
Kutab 
LBkha 

Bahram (upper) 

Ghaghko 

&MABK~ 

The tower fell down in 1872. 

Has no tower. 

Has no tower, platform 
damaged. 

District 

Kar4chi 

I) 

~ c h e i ~ ~  
Kadchi 

~ h e l i ;  
Kadchi 
Khellt 
Karichi 
KhelBt 
Karkhi 

Khelit 
Sihwirn (K&hi 

Collectorate) 

Khelit 
Sihwirn (K&hi 

Collectorate) 
Bhiktirpur 

~8 

11 

9, 

9, 

,, 
n 
I, 

99 

9 ,  

9 ,  

t, 

PI 

PP 

Pargana Bic. 

TBluka Kadchi 

99 

Kohistan 

Kohistsn 
39 

Kohistin 

Kohistan 

Sihwh 

Tiluka Dddu, 
Th4. Rahi~n 
Khbn's Than- 
da 

TBluka Dddu, 
ThB Johi 

Kakkar 
1, 

Kakkar 

Mehar 
Tduka Kambar 

Nssirabad 

Naairabad 
Tiluka G r -  

khiina 
,, Karnbar 

,, Urkhgna 

village 

Hubb Makin 
Maio & Gudap 

Hubb Makh 
Thudo 

Karchit 

RshGja 
Maihar 

Taung 

Tiko Barun 

Phaduk 

Got Mh Khirn 

Hairo KhBn's Got 

KhGbi 
MaUm Naeir Mu- 

hammad 

Sabar Kh4n 

Furrub Dera 
Karohar 

Ghizi Kuhswar 

Pechuba 
E r  Muhammad 

Ukho 
Chigri and Bah- 

d m  
Ghaghirro and 

Sultirn Virak 



QREAT INDUS SERIZS. 

I Local name District Pargana &c. Village Remarks 

XXIX Drib Chhdia 
Khan 

Jhukar 
Dhdmrtiha 

l Jdbini 

TBluka L4r- 
khana 

99 8 ,  

,',' &ta 
Dera 

L4r- ~~ 

XXX 
XXXI 
XXXII 

Mitho dero 
Darn Qpad 
Muhammad 

K h h  Jalbani 
niss 

Has no tower. - 

XXXIV 

TRluka Nau- 
ehahra 

Chutto Mangi A hu e b m c h  of a tree 
hm k n  thrust down the 
ehaft and apparently can- 
not be extracted. 

xxxv I Chutto Mangi 

XXXVI 
XXXVII 
XXXVIII 
XXXIX 
XL 
XLI 

9, ,, 
9 9  ,, 
19 ,, 
:: ~ a c k h a r  
,, S U p u r  

Ali Khan 
Adamji 
Garhi YBein 

Ali Khaln 
Adamji 
Garhi Y G n  
SalBr 
Lakhi 
Kot SultBn 

9s 

,t 

9 ,  

a ,  

99 

9 ,  

~acodkbad 
ShikBrpur 

$ 9  

9 ,  

Jacobabad 
21  

9 ,  

98 

I ,  

/ ~ a k E i  
Kot Sultdrn The paka perforated pillar 

is uite un rotected above an1 the sfaft do*. the 
centre is full of earth 

Borri XLII 
XLIII 
XLIV 

,, Sakkhar 
Tappa Mirpur 

Tall*. 
Sakkhar 

~ iv i s idn  Rohri 
Tdluka A&- 
piir 

Tappa Shergarh 
,, Gaua ur 
,, ~ a n d & o t  
,, Tung- 

wdnu 
,, Kandkot 

XLV 
XLVI 

Borri 
Mi ur 
G t x  Adbh4h 

Jangal-Pahora 
Shik4rghh 

Kurrampur 
Gauspur 
Kandkot 
Chi1 

Bhanar 

Lithan 
Wasand 
Kandkot 
C hi1 

XLVII 
XLVIII 
XLIX 

LI 
LII 
LIZ1 
LIV 
LV 

Bhanar 
Thj 
Pipli 
Leni 
Kutabdiu 

LVI 
LVII 

1 
Jacobabad 
Shiksirpur 

. . . 
Dim. Rohri, 
Tdluka Ubaura 

Tappa Kasmor 
Divn. Rohri, 
Taluka Ubaura 

On the border 
between Pan- 
jab & Sind 

Teh. Ujanpur, 
P. SMhwali 

,, Kaamor 
Divn. Rohri, T& 
1ukaGhotiki 

Mulla Ahmad 
Got dbdu Su- 

mejo 
Kmmor 
In jungle 

Drakkhan 
Wusti Kutab- 

din 

Kaamor 
m h k o  

ShahmiUi 

Jacobabad 
Y hiklrrpur 

Jacobabad Washed away by the river 
Jndus in 1871. 

Carried away by river, July 
1871. 

LXI Dera Ghhi Kh4n 

P. stands for Pargana and Tell. for Tehsil. 
Visited by Mr. C. Lane of the G. T. Surrey during the wumn of 1866-67, put in thorough repair, protoctod and transferred by him to 

the charge of local oficiulu. 



No. Local name Pargana &c. Village Bemarka 

LXII 

LXIII 

LXIV 
LXV 
LXVI 

LXVII 
LXVIII 
LXIX 

LXX 
LXXI 
LXXII 
LXXIII 
LXXIV 
LXXV 

LXXVI 
LXXVII 

LXXVIII 
LXXIX 

LXXX 

LXXXI 
LXXXII 
LXXXIII 
LXXXIV 
LXXXV 

LXXXVI 

LXXXVII 
LXXXVIII 

LXXXIX 
XC 

XCI 

XCII 

XCIII 

XCIV 

XCV 

Warzi 

Kohna "' 

Burj p&ieh 

. . . 
Tab RBmpur 

Dher Dalura 

Din-ka-Kotla 

I BhBwalpur / P. Kot 9heral I 
Dera GMzi Kh4n 

Bh6walpur 

Teh. U jan  ur, 
P. shrihwL 

... 

~ e r a ' ~ h 4 z i  K h h  Teh. Rb'anpur, 1 P. 8hihWai 
9 9  

Bhtiwalpur 
Dera GMzi.Kh4x 

dmeikhar 
Teh. RBjanpur, 

P. SMhwtili 

Bhawal ur 
D e n  ~[Bzi  K h h  

BhBwalpur 
,9 

9, 

~ e r a ' b h ~ z i  Kh4n 

91 

Muzdargarh 
Dera Ghbi K h h  

99 

,a 

99 

RB'anpur 
~ e i .  a j m  

P" Mhni 
Teh. Ilsjanpur, 

ThB. RBjan 
Teh. BBjau ur, 

Thi. ~ i z i l -  

Dauwtila 

Hamidka 

Rojhan 
Sarhin 
Mirapur 

Kacha Chavlin 
K&hiri 
Mirapur 
ShShpur 
Hrimid ur 
lddgo& 

Kotla Naair 

Khera 
Baati I e d i l  

Carried away by river, July 
1871. * 

* 

Pur 
... 
... 

Shewani 
Nawakot 
Teh. Mjanpur, 
TM. Fazilpur 

Teh. JQmpur, 
P. HBjipur 

Te sit: J h p u r ,  
P. HBjipur 

Teh. Bijanpur 
Teh. and Th4. 

Jimpur 
Teh. JBm ur, 

P. =rijJ 
Teh. and Th4. 

JBmpur 
Teh. & P. JBm- 

Pur 
Teh. Dera GhL 

zi Khhn, Thri. 
Chota Kot 

8 9  . 

-- -- 

P. stands for Parganq Teb. for Tebd and TM. for T h h h .  
Viaited by Mr. 0. Iane of the G. T. Survey during the new~n of 1866-67, put in thorough repair, protected and tmnafmed by him 

to the charge of l a d  oficiale. 

LanjiwBr 
... 

JauhmBla 
Li16wPli 
FBxilpur 

Hrijipur 

Mirpur Bamfri 
lslimpur 

Rikh 
Kambareh6h 

DBjal 

Tab Rtimpur 

Dhegrina 

Din-ka-Kotla 

Jhakar 



28*-D, GREAT IiWUS SWIIB. 

Remarke 

• 

# q  

• 

• 

* 
m 

m 

* 
* 

* 
* 
m 

• 

• 

* 
# 

# 

• 

• 

• 

prdected lrnd trrrnrlerred by him 
te the charge of local o f f i d .  

No. 

XCVI 

I C V I I  
XCVIII 

XCIX 

C 

CI 

CII  
CIII 

CIV 
CV . 
CVI 

CVII 
CVIII 
CIX 
CX 

CXI 

CXII  

CXIII  

CXIV 

CXV 

CXVI 

CXVII 

CSVIII  

CXIX 

CXX 

CXXI 

CXXII 

P. stsnda 
Visited 

Pargana &c. village Local name 

Tobwsla 

Alfwh." 

Phaphiwsla 

Dorata Danidba- 
w4la 

Choratta Thul- 
wda 

~ a l f i t a " ~ &  
w b  

... 
Q&;& 

. . . 

... 
Kot &di 

Gadai 

. . . 
T I X ~  

Tounsawfrla 

Pahhrpur 

Khu Langhwsla 

J n i d  

Aliani 

Tibbi 

Samra 

Fathi Khan 

SMhpur 

for Pargem, Teh. for 
by Mr. C h e  of the 

Teh. Dera GhB 
ei Khh,  P. 

Diatrict 

Dera W z i  Khhn 

Muzaff'garh 
Dera Ghhi Khsn 

98 

$8  

1) 

Muzsffargarh 
Dera Qhtiei KhBn 

M d a r g a r h  

~era'bh4zi ghBn 

Muzaffargarh 
,, 

~ e r a ' b h ~ z i  ghsn 

9 ,  

Muzdargarh 

Dera IemM Kh4n 

Dera QhBzi Khiin 

Den I s m u  lhb 

Dera Ghhi KhBn 

Dera Ismiril Khan 

P) 

PP 

1) 

11 

1s 

Tehsfl and ThL for T h b h .  
Q. T. Survey during the 

Kahiri 4 Doda Shahra 
Shahr Yult4n 
Teh. Dera (fh& 

ZiKhfhl 
st 

9 )  

Teh. Dera 8 h B  
zi K h h ,  P. 
Kot Haibat 

Arain 
Teh. Dera Qhii- 

zi Khh,  P. 
Kot Haibat 

P. Mahmtidkot 
P. B d w a  
Teh. Dera GM- 

zi Khhn, P. 
Alalnkhdin 

SanBwa 

1'hiI) ~an6wa 
Teh. Dera Gh& 

zi Khhn, P. 
Alamkhin 

Teh. Sangarh 
Th4. Tounsa 

Th4. Dera Din 
Pantih 

Teh. Lhh, Ths. 
Kot sultsn 

Teh. Sangarh 
P. Tounsa 

Teh. Liah, Thh. 
Kot Sultan 

Teh. Sangarh 
Thh. Tounea 

Teh. Jhh, Thh. 
Rot Sulthn 

Teh. and ThB 
Liah 

Teh. KolBchi, 
TM. JaUowlla 

Teh. and Ths. 
Lhh 

Teh. Kolhhi, 
ThL JaUo- 
wala 

Teh. and ThB. 
Liah 

w n  of 1866-67, 

A b h d  
Haidmrwan 

Kotla Ahmad 
K h h  

Sakhera Arain 

Choratte 

BahBdar Mha 
Hot hain  

Gujdt 
Mohlna 
Kaaai 

Bhukhi 
Abbiswda 
~ d u k o t  
Kot Km~di 

Cadi Samdila 

Dera Din P d h  

Bet Dabli 

Tounsa 

Pabsrpur 

Nari Sangi 

Ja 
Alibi 

Tibbi 

Samra 

Fathi K h h  

Shahpur 

put in thorough repair, 



ADDENDUM TO DESCRTPTION OF STATIONS. 29*--0. 

CXXIII 

CXXIV 

No. 

CXXV 1 Karor 

Local name 

CXXVI l Jfl 

CXXVIII 

CXXIX 

cxxx 
CXXXI 

CXXXV 

CXXXVI 

CXXXVII 
CXXXVIII 

Nautak 

Rhoda 

Bhakkhar 

M d l i  

Khoawar 

Bogah Shtih 

Cha Sandi 
~haiihbudin 

Remarks District 

P. h n d s  for Parganq Teh. for Tehafl and Th6. for Th6nah. 
+ Visited by Mr. C. h e  of the C). T. Survey during the aeason of 186647, put in tl~oro~lgh repair, protected and trnnaferrrtl h' him 

to the charge of local of8dala. 

Pargana &c. 

Dera Iamsil K h h  

91 

t )  

15  

~9 

11 

11 

9 1  • 

$5 

19 

11 

8 )  

99 

9 1  

a t  

1) 

Village 

Teh. and ThP. 
Karor 

Teh.KolBchi,Thsi. 
JallowAla 

Teh. & Th4. 
Karor 

Teh. Dera, Thli 
Miran 

Teh. and ThG. 
Knror 

Teh. and ThP. 
Bhakkhar 

Teh. Dera, Tlui. 
Miran 

Teh. & ThB. 
Bhakkhar 

Teh.& Thk. Dera 
lsmiiil Khtin 

Teh. & !&ti. 
Bhakkhar 

Teh.& ThB. Dera 
I s d  KhSn 

Teh. & Thi. 
Bhakkhar 

Teh.&ThA.Dera 
Iamdil Khin 

Teh. Bhakkhar, 
W. Angga 

Teh. ~ k a ,  TKh. 
PahSrpur 

Rdkwa 

ChGni 

Karor 

J41 diae MGsa 
Sahini 

Jharkil 

Barmi 

Pama 

Nautak 

Rhoda 

IL 

e 

i b  

* 

* 
* 

Bhakkhnr Washed away br encroach- 
mentu of B a u h d u s l ~ a y  

Muriiili 1 1871. 

Khoawnr 
1 
# 

Mandra 

Bogah Shhh 

Janda Kalval 
Shaikhbudin The station is a few arda to 

the east of the c l u t  H O U S ~  

erected b the Officers of 
the panjB< ~ o r c e .  As B e  
Club Home shuts a number 
of hills out of view from 
the station, it was neces- 
sary to have a subsidiary 
station from whence to o b  
serve the h i s  in question. 
!Chis was chosen on the 

. slope of the ridge, a little 
below and on the north 
side of the summit which 
is occu ied b the shrine 
of s d h  ~ & n .  A pak. 
pillar and chabttra were 
erected for the subsidiary 
station, which wae fixed by 
observations taken thereat, 
a t  the rincipal stntion, 
and at  daidrin H.S. 



30*-D, GREAT INDUS SERIES. 

P. Mdr for P u p a ,  Teh. for TeMl and TM, for ThBnah. 

No. 

CXXXIX 

CXL 
CXLI 

CXLLI 
CXLIII 

CXLIV 
CXLV 
CXLVI 
CXLVII 
CXLVIII 
CXLIX 
(XVII) 
(BIX) 

District 

22 

Dera I e d i l  KhSn 

r2 

Eoh6t 
Bannu 

Shtihpnr 
Jhilam 

%wal Pindi 
Jhilam 

U w a l  Pindi 
J hilam 

Rdwal Pindi 
n 

Local name 

JandwBls 

Hetu 
Umar Khail 

... 
Bani 

Sakesar 

B u j  ICGpha 
. . . 

Buti 

B@ K & ~ ~ S  
B u j  Pir Kandia 

Pargana &c. Village Remarks 

Teh. Bhakkhar, Jandwhla 
Ths. Jandwilal 

Teh. sera,  Thai. Umar Khail 
Pahsrpur 

1stikhG; KBK 
bagh 

ThB. Naushahra 
Th4. Taman 
Teh.PindiGhaib 
Thi. Talagang 
Teh.PindiGhaib 
Thi. Chakwal 
Teh.Pin&Ghaib 
Kahuta 

Maidsln 
Bani 

Rakh Sakesar 
Taman 
Jhamat 
Jatla 
Pari 
Sidhur 
Khli DilIi 
Dhok Muri 



G R E A T  I N D U S  LIEBIEB.  

OBSERVED ANGLES. 

NO TI^.--(XXIV) and (XXV) appertain to b l i n e  figurea. 

. 
At (XXIV) 

Novenaber 1853, okerved by Lieutenant J.  F. Tmnant moth Ikoughton and Sirnma' 36-inch 
Theodolite. 

iu= M8ulofC)mu 
Ip ~ = ~ o n c ~ ~ d e d ~  = ~olative we& 

~ ~ " ' ~ 3  - 6 .87 
I - - 0 -1.5 
w 
C = 53O43'a8".63 

Y" 43"'I9 

w - 3 -73 
I - = 0 '27 
w 
U =. 57Oa7'43'''19 

lmtween 

I1 & I 

I & 
(XXV) 

Circle readings, tslempe being set on I1 

O0 1' 180° 1' 7" 12' 187O 18' 14OZS' 194" 25' 21" 87' 201" 87' 28O 4' 20S0 46' 

I, ,, 00 #' I? I' n I, C * 

hz8'oq 127.74 h3a-oa Z30ma6 Zag.16 Zajr'3a ha8-44 128.22 h27.94 128'36 
ha8.08 h28.26 h3o.00 127.48 l31.00 128-60 h27.44 h26'62 h27.88 1 28-12 

ho8.88 ha6074 229.98 Z 29-20 130.32 Z 28.08 ha832 h26.84 126.82 1 28-66 
129.76 1 28.94 1 29'38 
131.22 

28'33 27.58 30.67 29-38 30.16 28-24 28'07 27.23 28-01 28-38 

h41-ao h4aa48 h41-46 Z 40'38 2 45-90 1 41-44 hqg-66 h 4 3 - 4  A++-12 1 44-80 
h43-34 141.34 h40.84 142.50 144.16 l42.02 L45.26 h43-54 844'76 144.98 
h41-64 142.68 hqo-70 142-14 143'oz 141-56 h w 2 0  h44.02 145.94 2 44'76 
143.06 141'58 Z 44'80 

z 45'04 

42-31 42-17 41-00 41-65 44-58 41-67 45'04 43-66 44'94 44.85 



GREAT INDUS SERIES. -. 

Non-(XXIV) uxl (XXV) appertain to b l i n e  t@a. 

.. 

At (XXV) . 

November 1853, observad by Liartenant J. F. Tanant with Doughton and S k '  364nch 
Tireodoiite. 

anBb 
batween 

(XXIV) 
& I 

I & 111 

Circle readings, telescope being wt on (XXIV) 

O0 1' 180° 1' 7O 11 187'11 14"84' 1W"" 21°8sP Z0lo8s' zs'W XB" 40' 
- 

,, 8, H I .I #t I, ,I , I 8  

h11.96 h1a.18 Z11.70 1 9-30 111.36 h13.78 1 11.28 113.26 hx1.20 h13-30 
AII-82 h11.94 2 10.74 11o.zS 110'32 h13*14 1 13-26 1 10.64 h ~ a ~ ~ z  h11.54 
~ I I - 2 6  l12'78 1 9.56 110.86 1x1-82 hxi'aa 2 12-18 111.74 h~a-96  h12.16 

1 10.10 1 9'48 
1 11.56 

11.68 12.30 10.53 10.15 11-17 13.05 12.24 11.34 1a.36 12-33 

k35-16 h34'90 135.70 1 37-10 l40'00 h37.12 235'94 135'22 h37.16 h36.98 
136.41 135-34 136.81 836.24 139 '1~  47-94 136.62 135'88 h34-96 h37.16 
h36.02 133.94 237.68 136.68 237-34 h37-az 137-24 136.00 h35-60 k38'aa 

135'86 238*20 135'76 
1 39-24 h36'18 
h38.00 
h3 7'54 

35-07 34.73 3651 36-67 38.49 37'43 36'60 35'70 35'95 37'45 

af= M e u l o f ~  
P = B d h  we& 
C = Cmdnded A+ 

x- I I ~ . 7 2  

tO , .73 
1 -  - -  0 'I0 
w 
C = 51~46'11"~71 

w = 
I 

7 '90 
- o '13 
w 
0 - 57" 49'36% 

At I 

December 1853, observed by Lieutenant J .  F. Tennant and Mr. C. Lane with Dougirton and 
Sintms' 36-inch Ilreodolite. 

M= Mnnof . = M v e ~  
c =  ollmd&dAllgb 

M.= 38".o~ 

W -  11 -45 
1 - E 

w 0 '09 
C ~3 78e 30' 38"-05 

d 

angls 
batwean 

11 & nr 

Circle madhqp, talemope being aet on 11 

o O 1  i W 1  7°i# 18rw 1 4 ° ~ 9  194*aw %lornP rn1*~8~ 8 8 ° ~  8080W 

,I PI Y P I  PO LI ,P P I  I P  8 ,  

A37-31 137'04 137.28 Z 38.20 837.12 839.26 h38-2% 138.8% 138'94 239.64 
h39-a4 136.88 2 37-78 138-72 2 37.50 138.82 137'08 Z 36-78 2 39-10 I? 40'42 
k36-46 137.02 238'04 139-02 136.82 h38-86 136.88 237.46 238.32 238'68 
h37-88 
h3 7-04 

37'59 36'98 37-70 3865 37'15 38-98 37'39 37-69 38'79 39'58 



Nom-(xxrv) and (XXV) appertain to baaeline Bgtmr. 

At I--(Continued.) 

December 1853, obaerved by fieutenant J. F. Tennant and Mr. C. k with lhght tm and 

Simm' 36inch Tlreodolite. 

w 
behecp 

IV & 111 

& 
p) 

(XXV & 
( & 

- & 
II 

Circls readingq teleeoope being set on I1 

PI 190.8' P l C  W01Y 1CW lsOeZLY 81'811 gOl'W UTW WB0W 

#I ,I D# ## # $0 H I # I  ## 

h46-36 246.88 245'70 144'43 2 45'44 hq6'7o 146.18 l q f 5 a  146.30 lqq.42 
h4.4-80 146.16 1 4 4 6 ~  145.36 1 46.84 hq5'++ b 46.76 I 47.10 1 47.33 I 43.36 
h46-36 146.48 145.58 145'30 1 46.58 b4.5-8% 147.32 146.52 147.33 1 46'43 
h45.30 4 47.68 

47'00 147'32 

- 

45'96 46-51 45'30 45-03 46-19 45'99 45'75 46-38 46'95 45'83 

M= k o f  
= EeMive w- 

c = conllluded angb 

4 6 n ' 1 ~  - I7 "8 

EU 0.06 
w 
C 0 53°59'4p09 

h35.58 1 34'88 1 37.60 1 3744 136.88 h35.23 h36.74 1 36'48 136.88 1 37-68 
b36-16 1 35'8% 137.94 1 17-44 1 35-18 335.54 137'38 136.58 135.73 137.28 
h36-68 136.48 1 37.33 136.86 135.48 b35.36 137.38 2 33-66 235.76 135.86 

. 

36.14 35'73 37-6a 37'25 35.85 35.37 37'13 36'- 36'12 36'94 

h 3-16 16-34 14-a4 1 4 5 4  14.34 h 4'58 h4.96 14-26 2 3-33 14.14 
h 3-96 1 450 1 4-73 b 3.06 15-02 h 4-22 2 5-08 1 13-40 I 4-50 
A 3.74 1 4 0 8  1 436 14.66 15.61 h 4.80 1 5.14 14-54 14-56 25.90 

1 4'36 1 4'34 

3 . 6 ~  477 4'61 4-15 4-96 4-53 5-06 3'91 3'76 4-85 

h 5 6 - a  154.58 153-a3 1 s+*O6 1 56-43 A w 6 6  h54-16 2 55-14 d5s9o 1 53-74 
1155.63 155.88 154.60 154-go 156.88 855.40 154'34 155'96 1 5 f 5 0  153'34 
A56.56 155.66 155.08 154.56 155.06 h54.38 153-08 155'40 154.04 2 53-14 

56-37 55-37 54'30 54-51 5 6 . 1  54-81 53-86 55.50 55-15 5 3 . 1  

xo 3c.qq 
w 0 15 -40 
I -- 0'06 
w 
0" ' 1 5 ~ 3 3 ' 3 6 " ~  

4"'42 

w = 16 -76 
I -- 

. w  0 "'4 
C E 70'46' q".qa 

X- 54".90 

w = g "IO 
I - e, 0 ' 1 1  
w - 9'54"'9O 

A 





OBSERVED ANGLES. 29-0. 

No=--(XXV) appertain8 to base-line figurea 

At 111--(Continued.) 

December 1853, observed by Lieutenant J. F. Tennant m'th fiougilton and Sdmms' 36-inch 
ZXeodolite. 

dngle 
between 

I & IV 

IV & VI 

Circle r d i  telescope being aet on (XXV) 

O0 1' 180° 1' 7 O  14' 187O 14' 14O26' 194O 26' 21° 38' 801° 38' 28O 49' 208' 60' 

I# ,, ,I I#  ,, 't I? ,, C I 

h40s48 h40'66 h39-16 14r.So 139'46 2 38'68 h.39'24 139'78 138'94 2 40.78 
140.96 140.04 h39.70 138.68 139.90 I .+I.OO h.39.22 139-28 139.72 1 40'02 
h41.20 140'74 839.32 140'24 1 39-72 1 39.92 138.24 1 39'94 140'38 1 39-84 

140'30 Z39'i6 
138'72 

40'88 40'48 39'39 39'89 39'69 39'84 38'90 39'67 39-68 40'21 

1 55-70 h55.58 h55.80 1 55-78 1 56'36 157.68 h57.86 157'50 157'26 2 56.64 
156'72 1 53-60 h56.24 1 56'52 1 55'98 1 57-86 856.94 157'74 1 56.38 1 56'26 
1 54.50 155.80 h54'84 155.82 156.46 158.92 156'72 157.16 157.68 156.70 
2 55-70 

55-66 54'99 55'63 56-04 56.27 58.15 57-17 57'47 57'" 56'53 

M = Mean of Orol~rs 
to = Reldire Il'ripht 
C = ConcludeJ. A ~ ~ g l e  

39"n86 

w = 23 '77 
I - = o -04 
w 
C e 5 I 40' 3g0"86 

x= 56".50 

= 9 a53 
I - - - 0 ' I 0  
w 
C = $5" 49' 56".50 

At IV 

December 1853, observed by Lieutenant J. F. Tmnant with Troughton and Simms' 36-inch 
Z'neodolite. 

M =  Mean of U m n  
m = h l s t i v e  
C = hncluded Angle 

M= 52'"50 

w = 27 -63 
I - - 0 '04 
w 
0 = 71~44'52"'50 

between 

I1 & 

Circle readings, telescope being eet on I1 
- 

0'1' lWO 1 v012' 187' 12' 14O84' 19C 24' 21°87' 801e 87' 2804S1 208O48' 

n 'I I, I, I' " I .  ,, ,, 
h52.86 h53.08 1 5z.48 1 52.14 h51-98 hg1.92 1 59-42 2 52.72 h54.58 h52.96 
hg1.16 h5a-34 1 53-56 1 52.14 h52.56 1 53.74 1 51.80 1 51.68 k52.46 h53.58 
h50-96 h51.24 1 53.20 153'3% h52-54 152.88 252.84 h51-68 h51-50 h52.54 

h51-90 
h52-20 

51.66 52'22 53-08 32-53 52'36 52-85 52-69 52-03 51.53 53.03 



SD. GREAT INDUS SERIES. 

At IV--(Continued.) 

December 1853, observed by Lieutenant J. R Tmmnt with Troughton and Simmo' 36-inch 
Ilreodolite. 

x= M e a n d ( h . o o  
a = %latire 
C = Concluded Angle 

-M= s ~ " ' ~ ~  
w = 10 '47 

- I - - o '10 
w 
C - 75°46'5~"*68 

M- 40"-17 

w a 7 - 1 6  
I - - - 0 '14 
w 
0 - 81' 44' 40"- I 7 

dZ- 36"'33 

W = 13 '22  

- I = o -08 
w 
C = 75' 19.36"-34 

M= 59'"48 

w -  6 - 7 3  

--  I - o -15 
w 
0 = 55' 23' 5gUm48 

angle 
betwwn 

V & VI 

VI & nr 

111 & I 

I & 11 

Circle readings, taleeoope being set on I1 

0' 1' 180' 2' 7' 12' 187' 12' 14"24' 194O24' 21'97' 201'97' 28'40' 2080 48' 

I #  I# I, ,, I ' I  I, P I# ', 
h51.12 151-16 251-40 152-02 h51.54 h53-12 151.90 150.66 h50-40 h51.92 
851.44 h49.34 14994 152.54 h51-10 2 52.86 152.58 153'10 h51.78 h52.64 
h49-46 h50.94 Z 50.22 1 52.94 h51-34 Z 52-64 2 52-08 h53.42 h52.36 h52-42 

150.46 
h52.56 

50.67 50.48 5 0 . 5 ~  52.50 51.33 32-87 52.19 52.39 51-51 32-33 

h39-94 h41-8% 1 4 1 . 5 ~  Z 40' 12 840.31 140.46 1 40.00 Z 38'66 h39.30 h40-00 
h41-14 842.58 141.58 138.76 h40.28 2 39-92 138.86 138.36 h40.04 837.72 
h4z-68 840.86 141.12 238.04 h41.54 239.76 140.9' h38.70 h39.56 h39.08 
h 42.40 h40.4.  
h40.71 

41-38 41.75 41.41 38.97 '40'71-40'05 39'93 38-57 39'63 39'31 

h35-52 h33-94 Z 35-02 Z 36.62 h36-06 836'46 2 36-28 Z 39-26 h35.64 h37.40 
h35.38 h37.46 1 35.28 2 36'92 136.98 Z 35.00 1 38'44 Z 37'80 h35.32 h38.54 
h35.86 h35-50 135.74 1 3 7.00 135.60 Z 35'64 Z36.06 136.38 h36-94 h36.60 

h3 7-40 37.24 135.80 
h35.9' h36'16 

35'59 36'04 35'35 36'85 36-21 35'70 37'0' 37-08 35.97 37'5' 

h59.54 h61.88 2 59.84 157.62 h60.62 h58.58 Z 58-18 Z 58.20 h60.16 h58.26 
h61.42 h59-20 Z 60.58 Z 57-30 h61.40 1 6 0 . 1 ~  1 58.14 Z 57.56 h60.40 h58.62 
h61-18 h61.50 Z 60.46 158.42 Z 59.80 158.86 1 58.30 h58.96 h60.98 159.56 

159-18 
h60.54 

60.71 60.46 60.29 57.78 60-61 ~9 .19  58-21 58-94 60.51 58.81 



OBSERVED ANQLEB. 3 1 0 ~ .  

f r 

dr V 

December 1853, observed by f i e u t m n t  J; F. Tmnant d t h  Boughton and Simms' 36-inch 

Zbodolite. 

angle 
behreen 

VII 
VIII 

I - n 0.05 
w 
C = 51~14'30"'33 

29-95 29-82 30.32 29.4~ 30'27 29'96 31'02 30'66 30'49 31-35 

Cimle readinge, teleecope being set on VII 

0° 1' l W  1' 7' 18' 187'18' 14O26' 194'26' 21'88' 801'88' BOW 808'4%' 

" I, N , " 4 )  I, I ,, ' 0  

hgz'oa 632.40 1 32'74 1 35'10 1 32-22 2 33'78 2 33.02 1 34-56 1 32-3% 1 34-50 
h32.78 h31-91 1 3 ~ - 2 0  133'46 1 31.10 132'93 133'10 132.34 2 31'54 232.84 
h31.80 h32.08 1 31-82 133.90 132.40 132.50 2 32-52 133@ 132.70 1 3 5 . 1 ~  

132.38 1.33'26 

32'20 32.13 32'25 34.15 31.91 33-07 32'88 33-31 32-19 33-94 

VI & IV 

& n 

M= Me4mofOroo 
w = ~ e l a t i v e  
C =  ConoludadAnglo 

x- 32##.80 - 13 .Io 
I - - o .08 
w 
C - 37" 18'3a".81 

127.34 h29.82 2 26.30 2 25.94 12x94 127.88 2 26.68 226.04 h29.56 h27.12 
ha5.78 h28.32 127.18 l26.00 127.66 1 27.80 127.12 125.50 828.86 hzg:ao 
ha?-30 hz8.aa 125.04 1 26.82 227.13 2 27.28 126.84 126.10 h28.86 h26.62 

h2g.64 

26.81 38-79 36-17 96-25 26.91 27.65 26.88 25.88 29-09 28-15 

h 9-06 h 6.92 2 9.86 Z 9.96 1 9.70 Z 7.84 2 10.04 Z I 1'04 h 7-74 h 6.88 
h r 0 . ~ 8  h8.42 1 9.52 l10.62 1 8.53 19-58 2 8.72 1 roano A570 h6.36 
h 9-16 18.28 Zro.02 110.68 11o.14 18.34 19.06 2 9'66 h6.06 15-76 

9-73 7987 9-80 10.42 9-45 8'59 9'27 10'30 6'50 6-33 

M' 2y"26 

" 7 'I 

I - 0 '14 
w 
C s 47°1;'27"*26 

8"'83 

W -  4-30 
I - - o -23 
w 
C = gaO 19' P 8 3  



32-0. GREAT IXDCS SERIES. 

December 1853, okemed by Lieutenant J. F. Tennant with Troughtm and Simms' 36-inch 
Theodolite. 

I Circle readingti, telescope being set on I11 
df= Mean of Qmnp 
w = Relative Weight 
C = Concluded Angle 

Angle 
between 

V & VII 

0'1' 180°1' Y1S' 187"lS' 14"!&3' 194'26' 21'37: 201°37' e8'W !206'49' 





34--~. GREAT INDUS SERIES. 

I 

I 

* 

dt VIII 
January 1854, observed by Lieutenant J. F. Tennant with fioughtm and Simm' 3 6 4 4  

T/ieodolite. 

iK = Mean of Group 
w = IRBlstive Weight 
C = Concluded Angle 

M = $6"-88 

w = 13 '00 

1 = .,8 
w 
c =  53' I' 5V.88 

x= 55".42 

w = 15 '50 
I - - - 0.06 
w 
'= 34'23'55"'42 

a8"'05 

w = 25 '74 
- I - - o '04 
w 
C =  64040'2805 

biz 3 7"-98 

= .70 
I - - - 0 -04 
w 
C =  z1~aa'37"-~8 

dnSb ' 

between 

it 

V & V l I  

VII & = 

& x 

Circle readings, telescope being set on VI 

0'1' 180' 1' '7O13'  18f018' 14OL026' 194'25' 8l037' 201° 37' 28OW 2080 60' 

I' I' ,I I' I1 I ,  I' N 1, ' I  

055.88 1 5592 1 56'38 1 57-14 157.52 1 38-94 1 55.88 1 56'36 1 56'36 1 57' 12 
h55-84 256.28 2 56.14 2 56'68 h57-50 157.30 156.1.+ 157.26 256.84 Z 58.20 
h56-46 254'42 158.oa 157-00 h57.80 257.96 2 56'56 156.68 157.10 2 58-58 

56.06 55.54 56'85 56'97 57'61 58-07 56-19 56'77 56'77 57'97 

h57.16 156'26 156.62 155.18 h54.34 153.06 1 55.90 255.46 255'12 155'96 
A5634 155'28 154'88 153'94 h55.60 15.5'10 256.34 2 53'64 154.92 154'54 
h55.66 156.86 255.24 256.28 154.74 154.82 156'76 2 55-50 255.98 254.30 

h 56'5 a 

56.35 56.13 55'58 55.48 54'89 54'33 56.33 54'87 55'34 54'93 

827'36 128.32 1~7'70 128.30 ha8-30 128'14 128.48 130.00 126.48 1 a7'qa 
h28.32 1 27.30 1 28.86 1 28.98 hz7.02 1 29-40 1 27.96 828.28 1 26-72 1 27.68 
ha8-46 127.76 228.30 126'88 228.70 128.20 2 27-90 ha8-70 1 27-74 128.40 

ha734 

28-05 27-79 28.29 27.88 28.01 28.58 28.11 28.99 2698 27-83 

838.64 2 37-22 1 37.66 137.40 h36-74 1 3 7.20 1 39.10 2 37-22 138.50 1 38.58 
h37.08 138.72 138.68 139.00 h37.82 Z 3638 238.82 1138.16 139.46 138'06 
h38.96 137'24 237.86 238.46 837.26 137.00 237'38 h38.60 138.38 137 ' ;~  

38'23 37'73 38-07 38'29 37-27 36-86 38'43 37'99 38-78 38'12 

dt  I X  
*Pebruary 1854, and +December 1855, observed by Lieutenant J. F. Tennant wzWZth Troughdon 

and Simms' 36-inch 53eodoZite. 

M =  M w o f  Qmup 
w = Relstive Weight 

= Cbduded -Is 

H =  4°"'32 

, = .& 
- 1 - - 0 'I0 
w 
c = 48' 41' 40"'3 2 

w 
behrem 

t 
H & 

i 

Circle readings, tslempe being set on XI 

CP 1' 180' 1' 7O 13' 187.13' 14'24' 194O%4# 81' 87' 201'31' 88'61' WfS061' 

81 ,I II R ,I II t, I I  n It 

h40-1% 140'40 139'64 142.20 1 4 1 ' 1 ~  141.80 l41.28 2 39-48 139-a0 2 39'06 
Z 39.1% 139'76 141.86 140.44 141.06 240.62 141-1a 2 39-64 237.70 239.70 
139'44 239.42 2 42'46 2 40'48 240'92 1 40.68 241-6% 1 39'61 2 39'06 241'38 

140'20 

39-56 99-86 41'04 41.04 41.03 41-03 41-34 39'58 38-65 40.05 



A t  1X--(Continued.) 

* P k y  1854, and tDecember 1855, observed by Lieutenant J. F, Tennant with Boughton 
and Simms' 36-inch Ykodolite. 

iK= Mean of Ctrou 
a = Relative Wei& 
C r Concluded Angle 

H= I ~ " ' I I  

W = 7 '01 

- 1 -  - o -14 
w 
0 = 5g055'17"'11 

M = 26*.46 

p = 17 '30 
I - = o -06 
w 
'= 28050'2646 

x= 34g#.95 

w = 8 -94 
I - - - 0 'I1 
W 

C = 3a0a6'34"y5 

-10 
between 

.f . 
& 

* 
X & VIII 

VIII SVII 

Circle readings, talesoope being set. on XI  
- 

0" 1' lWO 1' 701Sf 18701a1 1 4 O  Mf 194O84' 81°37' 901°87' S!80Slf 808061f 

If  f, #f I, ,, N I# W f t  8 

L16.96 216.58 l17.28 2 15.80 l16.40 l16.22 l18.12 116.92 11qa4 118.88 
118.60 lx7.10 116.32 116.48 116.18-zi5'ga 117.20 216.96 119'78 1x7'20 
l18~04 1 17-34 115.84 115.10 1 16.10 116.44 116-20 1 15.44 1 ao.06 117.82 

1 17-68 

17-87 16-97 16.78 1579 16.23 16-19 17.17 16'4.4 19.69 17.97 

Z 24-80 1 25.06 Za6.36 126.42 125.98 126.72 126.48 Z 26.46 127'52 126'54 
125.86 Z 35.40 226.78 127.08 126.20 126.62 125.70 124.64 127'46 126.02 
Z 25-96 1 25'84 127'4.4 128.06 1 26-58 126.50 Z 27.58 126.12 1 27-00 138'24 

227.26 

15-54 33-43 36.86 y.19 26.25 26.61 16-59 15.74 27.33 17.02 

136.20 134.72 133.92 2 33-56 135.34 136.10 1 35-80 1 35.30 133.02 137.00 
135.48 135.90 1 34'60 134.68 135.22 134'44 1 37-32 136.22 132.66 135'78 
134'50 135.50 134.30 133'36 134.26 2 35.64 136.51 134'74 1 33-52 2 34'24 

234'04 

35'39 35'37 34'24 33-87 34'94 35'39 36'55 35-42 33'07 35'27 

At X 

J a n w y  1854, observed by Lieutenant J. F. T~enont with noughton and Simms' 36-inch 
Ilreodolite. 

d f =  Meen of Ornu 
or, = Bekrtive ~ e i &  
0 = Concluded Angle 

M= 31"*96 

W = 21 '44 
I - - - o -05 
w 
C = 42' 24'31~~96 

angle 
b e e n  

VZII & VII 

Circle readings, telescope being set on VIII 

o f  i80°if 701a1 i87Oiaf iC %if i%02st 2i038' mi08af mow mow 

I N 1) ## I# ,, I t  ,f R f# 

h3o.54 132.50 130-1a 134.04 130.62 132.62 131.38 132.80 131.94 131'90 
Z 31-62 132.78 132.34 132.24 Z 32.46 Z 32.02 1 31-36 131.56 130.70 132'20 
131'48 1 33.10 131-80 Z32.98 132'60 132.86 131.78 131-32 130.64 130.96 

3 "94 

31'88 32.46 31'55 33-09 31-89 32-50 31.51 31.89 31.09 31-69 



36-- D. GREAT INDCS SERIES. 

d t X-(Continuud.) 

January 1854, obaerved by Lieutmant J. F. Zhnant with Troughton and Simms' 36-inch 
Theodolite. 

Angle 
between 

VII & IX 

[X & XI 

XI B; XI1 

Circle readings, telescope being set on VlII 

0' lf lsQ"lf 7'13' 187'13' 14'25' 194'25' 21'38' 201'38' 28'49' U ) 8 O  49' 

II f a  11 18 n #I I, I #  I, I# 

h24-94 Z 25-36 Z 25-80 125.12 Z 27'16 1 27-14 135.72 1 25-96 126.28 1 25.74 
125.0~ 123.62 124.98 125.64 125.96 2 25.98 2 25.74 124'64 127'20 123.96 
124'30 2 25-34 125.16 124.64 124.14 125'22 126.40 2 26'24 1 27-76 125'20 

24-75 24.77 23-31 25-13 25.75 26.11 25-95 25-61 27.08 24'97 

hrr.68 h12.80 1 10.60 h10.72 ?b11'52 lb13.66 2 II'M 1 12.30 2 12'24 114.74 
h13-oz h10.64 111-30 h 8.98 h1a.92 h13.78 Z11.28 l11.84 1 12'58 115.54 
h12.50 h10.92 1 1a.48 h~ 1-24 hr3.08 h14.94 2 12.64 1 12.30 2 11-58 1 14.98 

h 14-36 1 r 2.66 

12-40 Ir.45 11-46 10.31 12.97 14.13 rz'or 12'15 12.13 15'09 

h 3'88 h 2.74 1 6-50 h 4-52 h 5-56 h 3-92 2 8-60 Z 6-04 2 6-42 14.58 
h 3-14 h 4.54 1 5.60 h 5-30 h 4'76 h 3.62 16.44 25.56 16.10 14'54 
h 3'68 h 428 15-44 h4.18 h 4'16 h 2-80 2 5.94 15-78 16.72 14.44 

h 4.62 1 4'46 

3'57 3-85 5'85 4'67 4'78 3'45 6'36 5-79 6-41 4-52 

M= Moan of Oron 
to = ~ ~ k t i v o  
C = Concluded Anglo 

M= 25"'54 

= I4 .to 
1 - - - o '07 
w 
0 = 87" 22' a5'"54 

M =  12,t.41 

= .9z 
I - - - 0 '20 
w 
C = 35'36' 1a"-4r 

x= 4.,.93 

lo = 7 
I - - - o -14 
w 
0 = 92" 56' 4"'93 

At XI 

December 1855, observed by Lieutenant J. F. Tennant with Troughton and Simms' 36-inch 
Theodolite. 

angle 
b e e n  

~ 1 1 1  & 
XIV 

Circle reading% telescope being set on XI11 

0'1' 180'1' 7'13' 187.13' 14'26' 194O26' 21' 37' 201°37' 28'49' 208'W 

I, If  If N ,I I. It ,, C I, 

h56.80 h56.66 156.92 257.34 156.80 157'64 155.78 h55-88 156.38 156.66 
h56.74 h55.78 2 5 6 . ~  157-56 156.90 156.74 155.86 h55-3% 155.56 156'44 
hg.38 h54-64 2 5754 157.42 156.38 156.94 156.24 155.86 155'08 257-24 

56-64 55'69 56.96 57'44 56-69 $7'11 55'96 55'69 55'67 56'78 

iifr Mean of Gh.ou I 
so = &lstire mi& 
c = Conduaed angle 

dl= 5 P 4 6  

w = 20 -40 
= 

w 
C = 54" 6'56"-46 



OBSERVED ANOLM. 

At XI--(Continued.) 

December 1855, observed by Lieutenant J. El Tennant m'th Iboughton and Simms' 36-inch 
17heodolite. 

Angle 
I betweal 

I Cirole wadingg tel88oope being set on XI11 I iK= Mean of @roo 
a = Rektive 
C = Conoluded Angle 

At XII 

Dee& 1855, observed by Lidenant J. F. Tmnant m'th Boughton and Sirnm' 36-inch 
%&lite. 

lf= M a o f [ f r o u  
w = ~ s k t i v e  weiggt 
C = Conaluded Angle bstwwn 

~ - -- 

Circle readings, taleecope being eet on X 
- 

OO 1' lsOO1' 7'Uf 187'13' 14'26' 194' eSf 81°38' 201'88' %So 60' #)Bow 



G R U T  INDUS SERIES. 

I At XII--(Continued.) 

Deeember 1855, okerved by Lieutenant J.  F. Tennant with Tkoughton and Simnis' 36-inch 
Theodolite. 

AC= Mean of Ctroupo 
so = Behive  Weight 
C = Concluded Angle betweem 

* ' 

XI & XI11 

I - - - 0 ' I 0  
w 
0 = 33' a;' 33"'68 

Cirole readings, telescope being eet on X 

1' 18001' 7'13' 187013' 14'25' 194'25' 21'38' 201' 38' 28' W .ma 50' 

I' I #  tt I 11 I# 1I P #I 8 

h54-12 251.42 252.36 Z 51.18 253.66 252.36 Z 55-74 153.32 Z 51-96 152-64 
h53-4% 151.08 152.16 150'94 154.24 152'76 2 55.14 153.18 153'00 152.80 
152.86 152.16 151.14 150.58 151.94 151.52 255.10 251.76 152.38 152.88 

1 51-4a 1.52'34 

53'47 51-52 51'89 50.90 53-61 52'55 55'33 52'75 52'45 52-67 

Z 33.68 h34-4% 133'34 234.36 h33.24 h34-26 h33.84 h33.06 134.06 135.36 
133.32 h35.82 132'34 1 34-46 h32.34 h33.34 h33.20 1~33'26 133.22 134.14 
1 32-98 h33-20 132'14 135.74 h32-44 1 33'86 132.04 132.46 2 34'34 1 35'78 

- 
33'33 34'48 32.61 34'85 32-67 33-82 33-03 32'93 33'87 35-16 

I At XI11 

January 1856, observed by Lieutenant J. F. Tmnant with B-oughton and Sinam' 36-inch 
i'kodolite. 

Z 34'90 h35.54 Z 35-81 l35.12 834.16 h34.06 h35.36 h35-72 135'46 135'96 xlll(L 134.56 h3q12 135.71 134.40 135.88 134.96 h34.28 h35.48 2 34.64 135.96 'Iv 136.42 135.38 235.24 134.60 13406 135.62 hj6.71 137.34 135.96 13454 

I . 

I I Circle readings, talesoope being eet on xv i u = M e a n o f ~  8 
w = ~ v e  we& 
C = Coduded angle 



OBSERVED ANGLES. 

At XlII--(Continued) 

Januay 1856, obeerved by fiatenant J. F. Tenmnt with Boughton a d  Simmrr' 36-inch 
!l%eodolite. 

dC= Meen of QTOU r 
w = Belstive ~ e i g % t  
C = Concluded &gle 

M =  54"'4a 

= 8 .gz 
- I -  - o '11 
w 
C = 46" 33'54"'4a 

x= 32*.04 

w = 9 -93 
I - - - 0 'I0 
w 
C = 32O 54'32"'04 

M =  23"'02 

w = 6 '91 . 
- I - - 0 'I4 
w 
C = 31~43'23'"oz 

angle 
between 

y p  

XIV dG 
XU 

XI1 & XI  

Circle readings, telesoope being Bet on XV 

0° 1' 180°1' 7'13' 187O13' 14' M' 194'25' 21e37' U)1°37' 28'49' 20S0W 

R #t .I ?I 1' R St H #I ?I 

h55.88 154'58 154'72 152.70 156.42 153.06 254.04 153.28 h52-48 255.92 
h55.50 1 54.66 1 55 .3~ 153.30 z 55-50 1 53.18 1 5 ~ 1 6  152.64 154.66 155.24 
h55.64 154'4.4 154'70 154'18 154.26 153'5a 154.94 15%-94 h54-38 155.90 

155.20 
- 

55'67 54'56 54'9' 53'39 55'35 53.25 54-58 52'9.5 53'84 55-69 

h3a.r~ h3 1'68 1 31.60 1 33.64 1 30.84 1 33-40 1 29-84 1 3%-22 h32.54 1 30.78 
h31.86 132'28 1.31'80 134.00 2 31.96 132'80 129.82 Z 32-56 h32.o~ 131.36 
h32.00 131.78 E 32.56 132'44 233.72 133'38 131'36 232.24 132.10 129.84 

133'oa 

31-99 31.9' 31'99 33'36 32'39 33'19 30'34 32-34 32-22 30.66 

h23-16 h22'aa 2 23-82 2 22.80 121'60 122'52 126.16 2 22'66 h21-62 124.40 
hap-86 223.88 Z24.08 lz1.92 1 a1.40 122.56 1 26'32 122.46 h21-42 121'66 
h23.68 2 23-80. 1 23-04 1 23.48 1 21-64 1 21.66 1 24'58 1 23.40 2 22.94 1 22'a4 

r? 21'04 

23.23 23'30 23'65 22-73 21-42 22-25 25.69 22'84 21-99 23'10 

A t  XIV 

Dec& 1855, a d  Januay 1856, observed by Lieutenant J. P, Tennant with Troughton 
and Simms' 36-inch YEeo&lite. 

llZ= MemofCtrou r 

w c = = ~ e k t i ~ e  Ccmclutied W~CL -1s 

. dl = 44-l.54 

, = 6 .59 
- - o '1.5 I - 
w 
c = 55" 51'44"'55 

dngle 
between 

& XI 

C i l e  readings, telescope being eet on XI1 

242'69 6Z0W 26Oe7' 70'7' 257°1Y 77'19' !%iO 31' 84O31' 271" 43' 91°43' 

a ' I  ,, , Y , ' I  C 1' 

246.28 1 45-22 143'12 245.64 147.40 145s16 h44.06 144.32 h4a-04 h43-36 
2 45-04 1 43.86 1 45'10 1 45'38 1 45.06 1 45'38 h43.32 1 45-64 h44.54 h41.54 
144'86 143.66 2 46-16 1 46'48 l++'oa 145-72 144'48 144.44 143.62 h41.64 

1 43-96 145.18 146.24 

45'39 44-25 44'59 45-83 45-42 45-63 43.95 44-80 43-40 49-18 



GD. GREAT INDUS SEItIE9. 

At XIV--(Continued.) 

Dee& 1855, and Januuty 1856, observed by I;ieutenant J. P. Tentaunt m'tA fiuughton 
a d  Simma' 36-in4 %odolite. 

iK= M a n  of a?pa 
w = & U i r e  
C 2 Concludsd Angle 

M =  9"-4.0 

= 20 'p 
- 1 - - o '05 
w 
0 = 61~x5' gw-48 

= 4g.C93 . 

= I I  .* 
1 - - - 0 '09 
w 
a = 38022'49*'93 

M= h6"'43 

, = 9 '4' 
.T. = 0 -11 
w 
C = 35O 25'46"'43 

between 

XI & XI11 

XV' 

r 

XV XvI 

Circle readings, telescope being get on XI1 

ww BPW ZW?' 70°1' ~ 7 ~ 1 ~  neiw mOaiD uesi' mOal oiOrs' 

rr #I w II I# n a #t I #I 

2 9.42 Z1o.96 19x8  110.14 19-46 18.22 h8.38 h 9-64 h10.38 I8-66 
Z 9-24 1 10.50 19'22 1 8.86 2 9-20 Z 828 h 8.44 l1o*o4 h 8-58 h 9.70 
1 11-20 110.88 29.46 1 8-96 19.46 2 8.66 h 9'60 110-o6 h 9'88 9.32 

2 9'34 19.60 2 8-62 

9'95 10'78 9-30 9-31 9'43 8-45 8.81 9-91 9-61 9-23 

h50.60 h49.46 h51.96 Z 50.16 Z 48.14 249.96 Z 50.06 2 50.52 149'94 hp.62 
150-ra h48.p 149.92 151.94 248.16 250'06 148.80 248.80 151'oa 1 50.96 
h50.16 248.42 149.76 151.58 l49.08 1 g .12  1 19.- 148.94 150.86 I5076 

1 50.66 

50.29 48-93 50.55 51-23 48'46 49-71 49.30 49.42 50.61 50'75 

h44-00 h46.96 h46'14 146.56 247.76 147.62 146.92 146.20 145.86 h47-18 
143.58 h46.54 2 47-26 145.06 147.82 1 47.00 1 46.80 246.24 2 46.16 248.42 
14.4'84 2 47.38 247.04 145-70 146.68 1 46-50 146'4.4 146.92 2 45-08 2 47-02 

2 46-54 

44-14 46-96 46.81 45.77 47-41 47-04 46'7~ 46'45 45'70 47-29 

At XV 

Jwcwry 1856, observed by Lieutenant J .  P. Tennant m'tA fioqhton and Simma' 364nch 
27uodolite. 

df= M a n o f  

w C 5 E Conoluded &*tin W%'g Anglo 

M =  33"'73 

= 4 '7" 
.!. = o 'PI 
w 
0 = 41" 43' 33'"73 

w 
betlwn 

xm it 
~ I I I  

0 

Cimle resdingq telempe being set on XVII 

O0 1' 180° B' To l2' 187e11 14'W 194O86' 91°88' 20l088' 28'48' 808O4!3' 

w w r* #t I' u u I' w ' I  

2 33-72 zg1.00 133'38 1 32-98 2 34-12 Z 35-42 Z 34'84 Z 35'2s 233'54 235'7% 
13a.a~ Z 30.61 2 31-84 Z 3a.10 Z 33'88 2 35'18 136'06 135.02 2 33-36 z 33-94 
233.06 2 31-28 2 31.g6 234.46 Z 33-66 235.46 Z 34.82 134.02 233'oa 235.66 

1 34'62 

33'00 30'97 31-39 33-18 33'89 35'39 35'04 34'72 33'37 35.11 



OBSERVED ANGLES. 41-0; 

A t  XV--(Continued.) 

Janwry 1856, observed by Lieutenant J. I? T'nant with Boughton and Simms' 36-inch 
Zkodolite. 

M =  Mean of Group 
w = Relative Weight 
C = Concluded Angle 

dC= 3 6 1 2  

= 9 '94 
- 1 -  - 0 'I0 
w 
0 = 440 25' 36"'~ i 

M =  3..95 

= 11 .s5 
1 - - - o .08 
w 
C = 37' 21' 3'"95 

x= 12t1.36 

w = 31 
I - - - o -03 
w 
C = 48" 55' I 2"-35 

Angle 
bda~~ll  

XVI1l & 
XV1 

X V ~ k m  

XIV&XIII  

Circle readings, telesoope being eet on XVII 

O O l f  18002' 7O12# 187O 12' 14O26' 194'26' 21°38' 201°38' 28'49' 208O49' 

N ,f ,f f t  H f, n If f f ff  

2 35.52 137'74 136.4% 136.56 135.80 135.30 135.92 z 33-48 137.08 1 35'24 
137.62 2 36.56 236.36 2 37.84 1 34.96 135.72 135.04 134'58 2 37.50 136.68 
2 36-92 136.74 2 36.84 135.22 235.10 135.06 136.72 135.46 1 38.00 135'76 

1 35'44 

36-69 37-01 36'54 36.54 35'29 35'36 35'89 34'49 37.53 35'89 

12.74 Z 3.92 Z 4.08 1 4.24 1 3.24 Z 5-06 z 2-31 1 6-02 t? 4.26 13-06 
13-38 1 4-72 2 5-36 1 3.26 14-10 Z 3.36 13.66 24.06 2 3-58 1 3.02 
13.68 2 5-42 1 5.24 1 5.30 2 3-44 Z 3-82 2 2.58 1 5.86 1-72 13-14 

14.14 

3.27 4-69 4-89 4'27 3-59 4-08 2.85 5-31 3'43 3-07 

1 13'08 12-80 1 12'82 1 12-60 1 12.82 1 I 1-54 1 12.66 1 12.58 1 I 1'34 z 13'52 
1 13-26 2 13-06 2 11.92 1 12.84 1 12.58 1 12-62 1 Io'io 112.52 1 11'32 I? 11.98 
1 13'20 2 12-38 I? 11-54 2 11.24 2 12-86 1 12.14 1 I 1.78 2 12'02 2 13'04 1 12.54 

1 11.32 

13-18 12-75 12-09 12.23 11.75 12-10 11.71 11-37 11-76 12.68 

A t  XVI 

Januuty 1856, observed by Lieutenant d .  F. Tennant with Troughton and 8imm' 36-inch 
Theodolite. 

4 1 0  
betwean 

XTVdrXD[l 

Circle readings, telescope being Bet on XIV 

0'2' 180°2' 6' 13' 187O14' 140Mf 19426' 21e37' !2i11O37~ 28'49' -OW 

If I1 f I  I If f ,, If #I I 

1 30'20 1 28.58 2 29-96 1 28-88 231.94 130.78 132'08 129.84 132.06 130.24 
1 31-08 Z 28.48 131.46 2 29-62 2 30.44 131.26 231.64 129.36 l31.80 12958 
131.78 129.18 2 30.94 128.62 130'18 130.98 2 31'16 230.96 231*gz 130'26 

31'o% 08.75 30.79 29-04 30.85 31-01 31.63 30.05 31.gj !30'03 

M =  Mean of Group 
w = Relative Weight 
C = Concluded h g l e  

di= 3of"51 

, , 8 -60 
I - - - 0 '12 
w ' = 59' 37' 3°ff'51 



r e 

A t  XVI--(Continued.) 

January 1856, obrmed by Lieutenant J. P. Tennant with Iboughton and Simrna' 3 6 - i d  
lkodoli te .  

d i = M a n o f G n n t  
w = Rektira weig6: 
C = Concluded An@ 

M= 40".89 

= ,= .io 
I - - - 
w 

0 -04 

0 = 47O 35' 40'"89 

4r.Io 

= 13 .33 
I - - - o -08 
w * = $4' 38' 46"'10 

x= I".65 

w = 25 -28 
I - - - 0 '04 

w 
C = 33'38' ~"'64 

Angle 
betwren 

&fV 

IV &=I1 

XVII & 
XVIII 

- 

Circle reading, telescope being set on XIV 

0'2' 180'2' 7'13' 187'14' 14'26' 194'26' 21'37' 201°37f B04W 208'49' 

f #  C N f t  I f  ' 0  I f  I f  a #) 

141-10 140.38 f 42.66 l41.52 240'30 2 41-18 140'24 Z 41-40 139.72 l41.a6 
139'68 239.66 142.16 140.64 24r.00 240.7~ 2 41.10 140.68 l40.80 141.06 
141.24 2 39'68 2 41.6% 240.76 140-92 139'88 2 4 1 p  Z 41-66 240'40 141'40 

40'67 39-91 42.15 40'97 40.74 40'59 41'oo 41-25 40.31 41.34 

2 45-16 2 46.18 Z 46-10 147.54 2 46'44 h4.5-ja 145.40 145.16 146.72 147.38 
1 46'34 1 47-30 245-51 147'34 246.64 h46.64 144'40 1 45-48 2 45'32 2 4628 
1 45-10 247-31 2 45-78 2 47.10 2 46-68 h46.26 143.58 245.48 2 46.18 145.80 

1 46.92 

45'73 46.93 45'80 47.33 46'59 46-07 44'46 45.37 46'07 46.60 

162.96 163.44 2 61-24 161.40 160.64 h61.84 2 61.70 2 62.18 l61.98 159'30 
261.82 162'5a 161.94 2 60.10 1 61-78 h61.76 161.34 262.70 2 6a-34 161'90 
260.96 1 61-90 1 60.16 2 61'94 2 61-82 h60-62 162.40 2 61'84 262.38 161.18 

161.40 

61-91 62-29 61-11 61-15 61.41 61-41 61.81 62.24 62-33 60.95 

A t  XVII 

Janumy 1856, obeerved by Lieutenant J. F. Tmnant with Troughtan and Simm' 3 6 i n c h  
lkodoli te .  

Jf= Man of GhPtrp 
w = BsUive Weight 
C = ~ u d e d d n g b  

IPS' 
= .40 

5 = 0 -0s 
w 
C = 54' 1 7' 15"'$? 

w 
betwean 

2Ul& H 

Circle readingq teleaqe being eet on XIX 

O01' lEOO1* V 18' 187°13' 14'26) 194'26' 21'37' 201'37' 88'49' 808'W 

#I a n II ff II I II a a 

1 14.00 115.54 Z 16.56 2 15.18 2 15'26 Z15.7a 117.46 2 15-18 2 1438 116.08 
21q~7a 113.69 2 16.22 1 15-20 2 15.24 1 16.34 1 15-80 1 x 5 ~ 0  215.48 2 16-06 
115'1a 115.78 115.00 115.54 1 14.96 116.62 $15.82 1 15-02 $16'06 116.71 

- 
14'61 1498 15-93 15'31 15-15 116'23 16-36 15.07 15-31 16-29 



OBSERVED ANGLE8. *D. 

9 A t  XVII-(Continued.) 

January 1856, observed by Lieutenant J. F. Tennant with Z+oughton and Simms' 36-inch 
Theodolite. 

df= Mean of *up 
w = Relative Weight 
C = Concluded Angle 

X= 55"78 

= 31 -30 
I - - - o '03 
w 
' =  64016'55"'78 

x= 23'"76 

W = 32 '30 
= - - - o '03 
w 
C=33°53#231#-76 

bi= 4"'13 

w = 10 '40 
I - - - 0 '10 
w 
C = 3 9 0 ~ z ' 4 " - ~ 3  

between 

= & 
XVIII 

I[V111 ' 

m1 ' 
XV 

Cirule readings, talescope being wt on XIX 

0'1' 160" 1' 7'13' 187'18' 14'26' 194'26' 81'37' 201'97' 88'49' ! & B O W  

'1 ' I  I. ' I  I' 8, 'I ,I ' I  't 

155.34 Z 55-74 155'98 155-98 156'14 E 57-18 154'80 156'42 Z56.12 1 56'06 
255'5% 155'26 Z 56.00 156.30 156'52 Z 56-38 2 55'30 156.48 2 55'08 255'46 
154.98 255.02 155.84 156.20 156.62 155'64 Z5j:20 2 56.24 2 55'02 2 54.66 

55.28 35-34 55.94 56'6 56.43 56.40 55-10 56.38 35-41 55-39 

Z 23-74 Z i3.84 Z 23-30 1 23-22 z 24-26 122'72 2 22-66 z a3.24 2 23.34 1 24-08 
2 24.62 2 24.38 2 24-10 123'52 224.20 2 23'4a 1 22-30 123.42 2 24.12 Z 24.00 
2 24-68 1 a4.14 2 24.66 2 23-80 2 23-86 2 24-56 2 22'71 2 23-90 2 24-08 123.92 

1435 aq'xz 24-02 13-51 24'11 23-37 2a.56 23'5a 23.85 24'00 

2 416 1 4-20 2 3-28 1 4'40 2 3-36 2 4.16 Z 4'64 1 5.60 2 3.91 14'98 
2 3-00 2 4.26 1 2.14 Z 4.26 2 2-ao 2 3-34 24.82 15.88 2 3.44 Z 6.14 
2 3.66 1 4-80 13-36 2 3.94 13-56 2 2-60 15-26 2 4.66 2 4.22 25.72 

3-61 4'4a 2'93 4.10 3-04 3'37 4'91 5'38 3'86 5'61 

At  XVIIf 

J<uruary 1856, observed 6y Lieutenant J. F. Tmnant with Troughton and Simm' 36-inch 
Theodolite. 

4 1 0  
between 

IV1 ' 
xv 

Circle readings, telescope being set on XVI 

002' lffie%' 7'18' 187'18' 14'26' 194'26' 21'87' 201'87' B O W  808'48' 

N H 8' / I  H tt I ,  U I# # 

137'18 Z35-a6 2 36'08 136'34 136.46 235'96 137.04 2 35-78 236'8% Z 31-38 
134'66 Z 35-06 235'88 2 35'56 137.04 1 36'40 136.88 2 35-48 1 36.16 136-66 
Z 35.3% Z 35-36 Z 35-76 3660 Z 36-54 Z 36.42 137'0% Z 35.88 Z 36-30 136.50 
2 35'72 
135'28 

35'63 35.19 35-91 3617 36'68 36'26 36-90 35'71 36'43 36'85 

iK= Meun of 
w r w i r e  ~ e i i g E  
c = Concluded Angle 

M =  36".r8 

w = 15 
1 -  - - o -04 
w 
0 = 47' 1;'36"*r8 



GIREAT INDUS SERIES. 

A t  XVlII--(Conthued.) o 

Janu~ry 1856, observed by Lieutenant J. F. Tennant with Troughton and h%rams' 36-inch 
!l%eodolite. 

between 

XV dcXVII 

XVII& 
XIX 

= & 

Circle readings, telescope being set on XVI 

O0 2' 180'2' 9'13' 187'13' 14'26' 194'25' 21°37' U)1°37' 28'49' 206O40' 

" . I# t ,  ,I I' Y I ,  It " I, 

159-02 2 57'30 159'46 159'94 I? 58-40 159'28 159'70 157'96 t 59'72 159'06 
159.82 157.24 159.10 159'38 157'82 158.24 158.88 157'78 1 58'94 159.32 
159.40 156.98 158.04 159'56 158'80 15836 158.84 158.82 2 59-76 155'90 
160.16 
1 59.66 

59-61 57-17 58.87 59'63 58'34 58'59 59.14 -58.19 59'47 58-76 

114.32 117-22 115'70 115.18 116.50 115.60 116-20 117.24 113.36 115.84 
21484 118.92 115.04 115'86 116.38 115.54 l16-96 118.~0 116.34 116.56 
116'14 117.70 115.26 11486 1 16.04 115.84 1 16.36 117'26 116.34 116.16 

1 15-68 114.82 

15.ro 17-95 15.4 15.30 16-31 15.66 16.51 17-53 15'22 16-19 

114.50 114'16 1 12.20 112'14 113'10 116-60 114'24 114.66 114.38 112.84 
11480 1 13'16 1 14.30 1 12'54 114.30 1 15.96 1 13-74 112.84 113-44 113.20 
1 15-16 15'04 1 14'84 1 13'04 1 13'50 1 15.92 1 12-76 1 14-28 1 13-30 1 19-42 

1 14-04 1 14-66 

148a 14'12 13'85 12.57 13-63 16.16 13-58 13.93 13-70 13-49 

M= Mean of h u p  
w = Relative Weight 
C = Concluded Angle 

x= 58".78 

to = -65 
f.= 0.06 
w 
C = 65" 10' 58"-78 

x= 161..11 
= 9 '24 

I - - - 0 'I1 
w 

= 3'"4" 16""' 

M = 13.-.99 

w = 9 -48 
I - - - 0 '11 
w 
0 = 31° 29' 13'"gg 

At XIX c 

Pebruury 1856, observed by Lieutenant J. P. Tmnant with noughton and Simms' 36-inch 
neodolite. 

M= lKean0fC)rw 
w = ~ e u v e  
C = C Q n c l U d e d ~  

di = 41"-43 

W = 27 '33 
- I - - 0 '04 
w 
C = 49' 30*41"*.p 

h b  
h w n  

~ ~ 1 1  & 
=I 

i 

Circle readings, tele%cope b e i i  set on XXII 

O0 1' 180°1' V0lS' 187OlS' 14'26' 194'26' 81°37' 201'37' 88' 49 208' 49' 

t w Y 81 R # I' ## a ?D 

142'84 139'70 0 41-40 l4a.04 h4a-04 h41.08 141.90 Z 40'56 140'64 Z 41-06 
1 41-50 241-60 141'98 141.40 h42.80 h41.98 140.68 1 92.00 142.02 140'90 
141.30 141.30 142.14 140.84 h41.86 hq1.10 140.02 140'36 140'46 Z43-10 

141.24 
' 

41-88 40.87 41-84 41'43 42-23 41-39 40'96 40.97 41-04 41'69 



OBSERVED ANaLES. 45-D. 

At X I  X-(Continued.) 

Gebrwy 1856, observed by fiatenant J. ET. Tennant with Iboughton and Si'mms' 36-inch 
YReodolite. 

M = Mean of Gro 
m = Relatire w e i x  
C = Concluded Angle 

Bf= 37'"54 

W = 12 '02 

- I = o .08 
w 
C = 70° 34' 37"'s~: 

M= 17"'55 

W =  22'70 
I - - - o '04 
w 

betwean 

& XX 

XX& 
XVIIl 

Circle readings, telescope being set on XXII 

o0 1' i80° 1' lo 13' lalo 13' 140 26' 1~4~26' 21°s7' ml0S?' m0 w 208049' 

,I 18 I )  t# # 81 a w #t I, 

2 37-64 137.54 136.70 138.02 h39-82 138-80 137.24 138'30 1 37-60 137.92 
136'40 135'34 136.82 137.82 h37.60 138.84 1 37-70 138.24 136.26 2 37.90 
137.40 135.50 136.98 137'88 h38.08 h38.00 Z37.82 139'46 137-56 136.18 

135'34 h37.46 1 38-00 

37.15 35'93 36'83 37-91 38-24 38'55 37-69 38'67 37-14 37'33 

116.86 118.04 118.oz 117.2~ h18-02 hr7.64 117.26 116'68 217.68 116.82 
117-22 117.00 119'00 116.76 h17.18 h17.08 117'24 116'68 117.86 217.02 
115'30 218.40 118.42 118.70 h18-42 h18.70 118'78 117.38 117'04 118.16 

XVIII & 
XVII 

1646 17-81 18-48 17-56 17-87 17.81 17.76 16.91 17-53 11-33 / C1 = 36° 26'17".55 

133.96 131.82 133.40 1.34.02 h33.36 135.56 132.60 2 33-20 13.3'28 132.76 
135.18 133'54 233.24 134'.+0 hj5.00 h34.32 1 33-00 1 3aa48 134'04 134'02 
135'54 133.06 1 32-08 1 33-00 h34.08 h32.78 13a.50 1 ~ 2 ' ~ ~  2 33'ao 1 3a'9a 

34-89 32-81 32'91 33-81 34-15 34'22 32-70 32.71 33-51 33'23 

At X X  

February 1856, 06served by Lieutenant J. F. Il'ennant with lboughton and Simm' 36-inch 
Theodolite. 

M =  33"'49 

= I4 'I0 

I - . - -  o '07 
w 
C = 29" 43' 33"'49 

- 

df= Mean of Gh.on 
to = Iblatirs w e k c  
C = Conaluded Angle 

x= 35*#*04 

to = 14 -01 

I - - - o -07 
10 

0 = 51' 31' 358'04 

- 

Angle 
between 

XVTII dt 
X ~ I I  

Circle readings, telempo being set on XVIII 

O0 1' 18G0 1' 'iO 13' 18'i0 13' 14' %' 194' 25' 21' 37' 20l03'i' 28' 49' 49' 

0 I I I I ,  ,I ' I  " #I  ,I 

2 34'76 134'50 1 33'48 1 13-68 hgq.;o Z 3710 2 33'96 134'28 2.34'72 2 35'52 
134.04 134.84 134.26 1.34'24 1 36.82 135.40 Z 33'44 234.54 136.26 235.78 
1 35.52 1 34.48 1 35-66 1 33-90 136.40 1 35.46 134'24 135.24 Z 34-26 2 36.08 

135.58 8 34.62 137.12 
1 36-42 

34'77 34'61 34'75 34'57 36'26 35'99 33-88 3469 35-08 35-79 



7 

7 

A t  YX-(Continued.) 

Feb71urry 1856, observed by Lieutenant J. F. Tennant with Doughton and Simms' 36-inch 
Theodolite. 

Angle 
behreen 

mIT & 

X n  & 

XXI & 

Circle readings, teleeoope being set on XVIII 

omi8 180.1' 7°131 1810 181 i ~ e 5 ~  1940 zj8 2i0a71 201~371 a0uD 208.48' 

.I I, r* It It I# I It It 1, 

253.86 2 52.08 2 54-68 2 51-66 h55.30 153'34 I? 54'10 1 55-00 1 55-50 153.92 
154'46 2 52-60 155.72 152.88 154.26 154'44 Z 55.44 154'24 Z 53.80 1 54-48 
2 54-31 E 52'74 153';o 15586 152'64 153'52 254.36 2 53'66 154.80 154- 12 

1 54.78 1 55.3; 1 52-90 
154.26 

54'a1 51'47 54-72 $4'00 53-18 53'77 54'63 54-30 54-70 54'17 

12.5'92 127'54 Z 24-94 2 27'60 hzqmrz hz6.40 126.04 126.98 h25-$2 hz6-70 
126.14 1~5 -82  126.32 127.64 h15.56 h26.48 225.80 127'50 h26.42 hzi.08 
114.66 1 16.48 1 25-30 126.24 lt25.18 h26 40 1 26'18 12;-70 h26ab8 h27.92 

15'57 26'61 a5.51 27-16 24'95 26.43 26-01 27-39 a621 2723 

123'84 2 20'62 1 a1.16 2 22-26 h21-78 hz1.04 2 21.08 1 19.68 hzz.80 h20.84 
123.02 121.50 119.88 122'34 h20.62 hrg.60 Z19.84 119.84 h21.74 h22.66 
2 23.12 2 20.84 E 20.86 120.54 h1g.16 har.60 1 21-18 2 20.14 ha3-14 haoa4a 

h23.02 

23'33 ~0 .99  10.63 21-71 20 .5~  ao-75 20'70 19.89 22.56 21-74 

M =  Mean of Gmu I 
UJ = Relative ~eig!t 
C = Ooncluded Angle 

M= 54##.08 

ur = '5 "3 
I - - - o 'Of 
w 
C = 59' 32'54'"08 

dC= 26".31 

" = I3 '3O 
I - = o .08 
w 
0 = 62" 28'26.31 

*= 11~,.28 

,,, = 7 .B3 
I - - - 0 ''3 

w 
'= 55°30'a1"'28 

At XXI 

F e b y  and March 1856, observed by Aimtenant J. ET. Tmnant with ZFoughton and S m m '  
36-inch 3lleodolite. 

an& 
between 

- 

& 
~ I I  

Circle readqa, telescope being set on XIX 
- 

0°18 180.1' 7'14' 187'14 1 C S 8  194"a5' 21°378 201m361 28'W 208'49' 

#I #I I1 81 I* . It r l  I# #I Y 

152'34 h 55'64 2.54'76 855.28 Z 53'82 2 56-80 1 56 58 2 54.58 Z 35-44 2 54-78 
1 54'34 153.66 254'56 A5454 1.53'34 2 56-06 155'80 155'68 155.12 153'58 
1.53'14 1 54'80 2 54'74 153.88 25472 2 56.+6 2 56.60 2 55-38 253'42 15468 

53-27 54'70 54% 54'57 53'96 5644 56'33 55'aI 51-66 54'35 

M= Mean of Qron a 
UJ = Relative 
C = CbnducEed AD& 

Y = 54'"8a , 1 

to = 
I - g '30 
- - 0 .I1 
to . 
U = 59' 59' 54"-8a 



At XXI-(Continued.) 

February and March 1856, okerued by Lieutenant J. F. Tcnnant with Boughton and Simms' 
36-inch fieodolite. 

Angle 
between 

XXIT & 
XXIV 

XXIV 

XXy 
XX1ll 

XSIII & 
XX 

=!9& 

\ 

Circle readings, telescope being set on XTX 

0'1' 180' 1' 1014' 187'14' 14'26' 194'26' 21'37' 201'36' 28'49' 208'49' 

I 4 a I a I)  I I  II II II 

1 q r o  h z.58 13-40 h 3.80 14.96 13.00 12-28 13.ro 13-88 14.08 
1 3-72 h 4'34 1 3-50 h 3'70 1 4-50 1 2.64 1 2-40 1 2.66 1 3-44 1 5-72 
1 5.78 1 3.50 23-32 1 2-68 13.80 Z 6.18 1 2.06 13'54 14'3% 1 4'74 

2 5-14 

4'53 3.47 3.07 3-39 4'42 4.27 2-25 . 3.88 4'85 

ha?-48 126'04 Z 26-48 ha6.78 h28.32 126.86 h27.40 hz7.30 ha8.40 82 7-46 
h25.70 126.02 127.70 h27-76 h26.98 127.06 h29.68 h27.72 h27.14 h26.34 
126.36 1 27.38 126.82 I? 28.18 625.86 124.80 2 27-42 h26.02 h27-72 127.86 

25.44 l27'04 

26.25 26-48 27.00 27-57 2;'05 26'24 ~ 8 . 1 7  27-01 27'75 27'22 

h56.18 156.62 159.98 158.68 A5642 157.24 h55'88 158.58 h56.92 h59.30 
155.94 156.86 160.08 158.22 h57.52 2 55-94 155.82 h58.34 1r57.16 h59.78 
158.42 2 55-91 159.22 161.18 h56-ga 157'2% 158.12 h58.92 A56.92 1 57.62 
1 59-42 

57.52 56-47 59-76 59'36 56'95 56.80 56.61 58-61 57.00 58-90 

2 41'24 h39.34 240'76 139.10 140.72 139.81 239.56 839.06 h38.88 h39.24 
142.26 139.74 l40*60 138.04 239.48 h38'30 139.46 h38-22 hqo.30 h39.64 
140-32 139'48 140*18 137'66 h40.60 139.40 140.52 h38.84 h40.70 139'92 

141.56 

41-97 40.03 40.51 38.27 40.27 33-17 39-85 38'71 39.96 39.60 

158.14 h5;-28 157'54 2 55-94 157.24 1 56.68 1 55-96 1 56-66 2 55-14 155'98 
156.10 h5;-64 154'54 157.80 Z 57.84 157.28 156.42 157.06 155.34 156.48 
157.62 155.30 154.88 256.34 h57.30 155.50 156'92 155.40 156.40 157.84 

154.06 157.76 z ,+6.& 
156.28 

51-29 56'11 56'18 56.69 57-46 56'49 56-43 56-37 55'63 56'59 

dl= Mean of Qroups 
w = Relative Weight 
C = Cancluded Angle 

M= 3"'72 

= r x  'g8 
I - = o -08 
w 
C = 93'26' 3"'72 

M= 27~.07 

= I 6  
I - = o -06 
w 
C = 60' 49' 2 7'"06 

x= 57".80 

w = 5 .6= 
I - = o -18 
w 
C = $0' 3 7' $7"'80 

M =  39*.76 

w = 1 1  -14 
I - - - 0.09 
w 
C = 48' r9' 39"'76 

M= 56"'5' 

w = 18 '13 

- I - - 0.06 
w 
C = 46' 56' 5C.5 I 





OBSERVED ANOLU. 

At XXIV 

March and April 1856, obamed by Lieutermd J. F. Tennant with Troughton and Simma' 
36-inch I'hodolite. 

Cirole resdings, telesoope being set on XXVII 
M= Mean of Group 
w = Relative Weight' 
C = Conoluded Angle 

XXI L 
XXII 



GREBT INDUS SERIES. 

At XXV 

Harch 1856, observed Zy Lieutenant I. P. Zlknant math BougAton and Simms' 364nch 
27t.eodo1ite. 

M =  Me4mofCh.ou 
w C=ckmoludeddngb = Relative 

x= 2a~t.28 

= 10 -42 
I - - - 0 'I0 
w 
0 = 61" 5'22".27 

14'"73 

w =  9 -40 
1 -  - - 0 'I1 
w 
C = 50~41'14~.74 

H= 2 ~ 7 ~  

w = 7 -63 
I - - - 0-xg 
w 
C = 61" 3 ' # - 7 3  

a a " . ~ ~  

= 14 '55 
1 - - o '07 
w 
0 = 62' 0' aa0'.5a 

k3b 
between 

='I1 ' 

XXI & 
XXIV 

=IV ' 
M V I  

& 
m m  

Cimle readings, telescope being set on XXIII 

. 

Oo 1' Wlf 701Sf l8Y 14' 1402Sf 194O86' 21' S)If 201.37' 280 40' BOBOW 

If f I  If I# I, f I fI I T  I, ,, 
hzz.08 121.66 122.50 h22.84 1 21.58 1503.34 124.32 123.88 1 20.62 1 z1.90 
12p.00 1 22-22 1 21-90 h23.06 h20.12 h22'78 Zaa.10 123.94 1 23-44 1 1984 
121 .6~  2 21-16 h31.62 h24.02 ha1.96 h20.86 124 ' ;~  2 92-36 2ar.00 lz1.90 

h22.10 113'20 

21-91 %I-68 22-01 a3-31 21-44 22.33 23.71 23.39 21.35 21'71 

hr5.88 113-20 l14*82 Z 15.62 117.50 h12.08 12'88 114'00 l15.60 l16~22 
1 13.96 1 12.86 1 15-00 1 15-24. h 14.18 h 14.66 1 15.46 1 rq.40 1 14'02 1 r 7-54 
11.+'54 1 15.22 hr6.88 113.50 h r 3 - z ~  hrq.50 113.02 114.18 115.74 2 15-44 

h 16'50 hr3'26 hrj-72 1 13-38 116-aa 

14.79 13.76 15.80 14.79 14-54 14.24 13-69 14-19 15'12 16.36 

ha5-10 2 24-64 127.14 126'42 126'84 125.32 Z 26.90 127.54 125.86 2 33'44 
ha.+$.+ 226.76 227.28 126.60 126.30 129.16 121'04 l29.08 128.86 126.92 
225.76 123.94 h26'28 ha8.oa 108.54 126.48 2 26.98 126.72 138.34 126.58 

h26.76 ha7.04 Za8.80 136.56 
2 28-36 

25-17 a5-11 26.87 27'29 27'23 2 6 ' ~  36.97 28-04 27.69 25.88 

hzz.18 121.88 121.68 122.24 haz.52 120-96 123'46 123-38 123.28 2 25-40 
hz~.o6  1 ar.53 121.32 123.89 haz.50 1 23-26 112.64 1 22.41 121.02 222.56 
2 23'7% 122.78 h21-72 hz0.30 123'40 2 24.68 223.92 122.82 8 31-14 1 22'50 

h20.86 121.64 122.70 

22-72 22-06 ax's7 21-81 22-77 22.97 23.34 32-87 21-81 23-29 



OCSERYED ANCI.FS. 51-0. 

A t XXVI 
Marclr 1856, observed by Li~ctenant J. F. Ennant with Troughton and Sirnnrs' 36-inch 

r M =  = Mean Relative of \VeiKllt B ror~po 
C = Condnded Allgle 

= '9'"53 

, = 23 '04 
- - 0 '04 1 - 
w 
C = 47' 27' 19*'54 

M = 23w'49 

w = 5 -26 
I - - - o .19 
w 
C =  45°1'f23*'49 

M =  ~ " 8 ~  

w = 6 -34 
I - = o '16 
w 
c =  65°34'*n'87 

M =  4 7 " ' ~ ~  

w = 11 -60 
I - = 0.09 
w 
C =  56034f4iw'10 

M = 29"'3 7 
, = .g9 

f.= 0 . 1 7  
w 
C = ;go 28' 29"'3 7 

di= I+..9o 

(O = I4 ,45 
= - - - o -07 
w 
C = 65' 42' 14"go 

Angle 
between 

xxx & 
XXVIII 

XXVTII & 
XXV 

~ X V  & 
XYIV 

XXIV & 
X ~ V I I  

X X ~  & 
=X 

& 
=x. 

l5eodolite. 

Circle readings, telescope being set on XXX 

00 180.1' 70 1st 1870 14, 1.p 26f 1g40 268 210 37, 201037' 28049' 2080 498 

n n II I n I n 7 I n 

h 19.12 ?I 18-60 h 20.34 1 18-38 h 20.98 1 20.60 h19.50 1 19'12 1 17.04 h20.52 
hzo~38 hzr*oz 1 19.32 1 20.60 h 19.02 1 19'72 ?I 19.62 1 19.98 h 19.94 8 19'90 
119.06 h19.02 118.50 118.48 h20.64 118.30 119.38 l20.74 h18.60 118.96 

h19.16 hzo.z8 I 20.00 

19-;z 19.45 19-39 19'15 20.23 19'54 19'50 19-96 18.53 19.79 

h24.82 h23.08 h23.16 122.32 1 25.54 121.16 h23.56 1 23-76 122'66 ha4.94 
hz3-14 hzo.74 125.04 121.14 125.92 Za1.96 h24.28 123.16 h22.94 ha6.82 
I 21.50 h22.52 123.74 124.34 hz3-4.4 1 21.40 irz3.92 121.84 h24.60 126.36 

h 23.90 hz4-16 1 23-10 

23.15 22.56 23-98 22.60 24-77 21.51 23'92 22-97 23'40 26-04 

h45-98 143'42 h43-88 146-rz 242.18 146.82 hqj.30 hw.76 143.88 142.24 
h45.80 14448 143'86 1 46.16 143'64 244.76 h45.16 Zqq.78 E 44.98 143.02 
h47.0~ 2 43.82 145.56 145.82 h44.80 146'48 h44.36 146.14 146.68 143.38 

h 43.00 h44.62 

46.27 43-91 44.43 46.03 43-41 46.02 45.36 45-23 45.18 42-88 

146'74 148.64 h48.10 148.76 1 47'82 1 47-12 1547.48 h47.86 145'54 146'20 
h47.36 148.64 147.64 145.88 147'38 145'82 h47.88 hq8.14 147.08 14-5-88 
h45.66 146.10 147.00 146.26 2+9.06 117.08 h48.48 147'42 144.72 146.10 
k46-08 1 47-12 

46'46 47.63 47-38 46.97 48.09 46.67 47.95 47.81 45-78 46-06 

126.86 1~30.20 h3a.10 1 26.26 h28.64 1 30.36 7128.20 h26.24 130.02 h29.92 
h30.54 h3 I. .++ 2 29.94 131.90 h28.82 132.20 h2 7-56 h28.36 2 28-50 128.16 
k29.36 hage.++ 129.82 129.56 hag.70 131.44 1526.26 h28.66 129.12 128'74 
2 30.70 1 2834 h31-42 1 29'42 

h29.88 

29'37 30.36 30.10 29.80 29.05 31.33 27-34 28.17 29'21 28.94 

 IS-84 hr6.go h13.96 117'1o 115.26 11.3-56 hr5ya 115.66 116.3~ 113.36 
k14.64 h15.28 116.00 113.94 h15.34 1 r q . 1 ~  1513.12 114.28 h13.04 h13.94 
116.88 h15.76 1 14.02 1 15-02 hlq.74 2 14.02 h15.52 2 13-54 A1480 115'12 

h rq'jo h16'28 114'40 
h I $96 

13-79 15'98 14.66 15-15 I 13-89 15.09 14'47 14'7% 14-14 



GREAT INDUS SERIES. 

- - - - -- -- - 

Correction for eocentrioity of signal at XXV. 

At XXVII 

Ap.1  1856, observed by Lieutenant J. F. Tennant witlz Troughton and Simms' 36-inch 
PEeodolite. 

M = Mean of Groups 
w = Relative Weight 

= &%Ie 

- 
~ ' " z I  

= I a  '94 
I - = o .08 
w 
C = 45' 13' 44".2 I 

x= 24~,.5 I 

tD = .33 
I - - - o -30 
w 

= 660 3" 241"50 

* 

angle 
between 

XXIX & 
XXVI 

8t 
XXIV 

Circle readings, telescope being set on XXIX 

0.1' l&)Q 1' 7013' 187'13' 14'25' 194.25' 21°37' 201°37'. 28'4.9' 208'49' 

a I w I n 4 n n ,, 4 

143'12 243'34 $14'18 145.76 145.88 l4j.08 h w 3 0  h43.36 h43.32 h43'i6 
143.76 245.18 145.52 144-26 143'54 245'00 h43.86 h44.90 h44.20 h43.46 
E qz.58 142.94 144.30 144'94 143'48 $45'40 h44.60 hq2-80 h.44.02 h43.76 

445'04 2 44'34 

43-15 43.82 44-76 44-99 44-31 45'83 44'05 43-69 43.85 43.66 

126.84 1 14-38 213.54 1 22'14 125.68 1~7.88 126.78 2 26.38 125'44 h20.96 
126.10 122.80 121.76 123.30 h25.34 $26'90 t? 25'52 123.92 1 23-62 h22.14 
2 25-50 1 22.10 123'66 124.94 hz3-54 126-06 126'42 E 25.18 122.78 1122.56 

2 22-64 2 23-60 1 25.70 

26-15 23.09 22-90 23-50 24-83 2695 26.24 25.16 24-39 21.89 

At  XXVIII 

March 1856, observed by Lieutenant J. 3. Tennant with lkoughton and Simms' 36-in& 
Theodolite. 

M = Mean of h n p  
w = Relntive Weight 

= Gnoluded &gIe 

iK= I ~ ~ ' I O  

= 6 .%6 

; = 0 '16 

c = ( 7<17' 14'.10 + 07'21 

= 48W.56 

, = I - a -96 
- - 0.14 
w 
C = 680 1%' 48"58 

between 

X ~ V  & 
X X V ~  

XXVI Bt 

Circle readings, telescope being set on XSV 

0.1' 180" 1' 7' 13' 187'13' 14O26' 194'25' 21'37' U)1°37' 28'W mOW 

v w a a I a n n n w 

h14-10 l12.08 111.36 h13-58 115-26 Z 14'66 E 13-60 h14.64 h14-22 117.88 
h13.24 1 ~ 4 . 4 2  113.18 hrq.58 113.96 11z.60 2 14-48 h12'40 h15.80 16'24 
11402  112.32 h1z.76 h11.90 116.32 l14.;6 114.22 h12.80 h15.72 2 15-72 

2 13*04 h 14.68 2 ,5e28 

13.79 1z.9; 12-43 13-35 15-18 14-01 14-10 13.63 15-25 16.28 

h47.66 151'16 h47-00 148.78 149.78 148.96 150'52 h48.06 h46.10 146.22 
A47.78 148.00 147.08 h48.12 148.36 150.54 248.44 h49.18 h46.46 147.68 
148.26 1 49-00 h46'54 h48.24 149.20 148'54 2 51-58 h50-56 h48.16 148.86 

1 48-46 Z 48-92 lr50.10 251.38 

47-90 49-16 46'87 48'38 49-11 49'35 49'87 49'48 46-91 48'54 



A t  XXIX 

*Novembep 1858, observed by Mr. E. Keelan with Lied.-ColmrsZ Waugh's 24inclr Zbodolite 
No. 1. 

tAp'Z 1856, observed by Lieutenant J. F. Tennant with Troughton and Simma' 36-inch 
Theodolite. 

M= Msl.nofGmu 
ao = Relatire weig%: 
C = Cowluded Angle 

M =  43"-60 

= 5 -6% 
- 1 -  - o -18 
w 
0 = 61" 24' 43"'59 

M =  5q1'-5a 
= .60 

I - = o -18 
w 
C =  58'46'54"'5z 

Y= 11*'33 

, = I9 '77 
I -  - - 0 '05 
w 
C = 61" 40' 11".33 

M =  47"'7 1 

(o = 10 

I - - - 0 'I0 
w 

'= 5f17'47"73 
I 

Angle 
between 

~ ~ 1 1 1  Q 
=I 

XXXI & 

t 
I(= 
XXVI 

t 
XXVI & 
n V I I  

i 

Cirole readin- tel88~0pe being set on XXXII 

00 1' 180° 1 7" 12' 187O12' 14' W lWO W 21.36' 201" 35' 28" 48' e08O 49' 

H I, a I, I, N N It II I ,  

1 41'84 239.52 h44.56 h4a-84 142'46 144'58 2 44.62 h44.16 14.1'46 245'36 
1 42.08 1 4%- I 8 h4q40 h 42-00 1 44.10 1 43'96 1 43.32 145.06 h 4.1'36 1 45.31 
1 4.1'12 Z 41.34 hqz.94 144-60 144mra 145'oa 143.04 h45.76 143.44 143'94 
1 40.48 

42'13 41-01 43'97 43-15 43'56 44-52 43'66 44'99 44'15 44.87 

154'76 1 54.52 h51.88 452.06 153'84 254'04 152.70 h53.36 hs.+'oo 157'78 
155'84 154'44 h52.94 h54.88 154.63 155'56 154'34 h55.82 h53.90 157'58 
155.06 153'84 153.12 154'38 153-92 154.08 155.08 h54-40 155.31 1 57-48 

55.22 54.17 52.65 53-77 54-13 54'56 54.04 54.53 54.41 57-61 

Circle readings, telescope being set on XXX 

O0 1' 180.l' 7'13' 18'i013' 1 4 O 2 6 '  194OSD 21°37' 201°37' 28'49' e08O49' 

,I II I, I " ,I ,I .I Dr ,I 

hn.82 h11.92 111.92 1 11-14 1 10.82 110-08 Allpa h10.44 2 9-70 1 10.74 
h11.72 Wro.94 Z 11-74 1 11.98 I 10.56 h10.72 h~z -72  hr2.62 2 11-38 1 9-98 
h I 1.48 h 10'56 1 ro.a.+ 1 I 1'48 1 I 2-74 h I I'ZO h 13'54 1 11'26 1 I 1'54 2 I 1'58 

1 10.48 

11.67 11-14 11'30 11-33 11.15 10'67 11-73 11'44 10'87 10.77 

W48.14 h46.92 248.16 150'70 151.48 h48-42 h46.84 146'60 146.94 148.31 
h47.54 148.66 147.48 248.26 148'48 h47'ao 247.26 247.60 147'52 148.24 
h48.76 h48.76 2 48.02 1 48-26 Z 46-76 h47.06 144'66 146.88 1 45'96 146.86 

2 46.80 1 49- I a 

48.15 48-11 47.89 48.51 48-96 47.56 4 47.03 46-81 47-81 
I 



54-a. QREAT INDUS SERIES. 

* 

< 

At XXX 

*Mad 1856, obsmed by Lieutenant J. F. Tmnant with Bwughton and Simma' 36-inch 
Theodolite. 

j-Niv&m 1858, olremed & Mr. H. Keelan with Lieut.-Colonel Waugh'o 24inch liireodolite 
No. 1.  

M= Mean of Group 
w = Relative Weight 
C = Conoluded Angle 

x= $2"-35 

= -93 
- 1 -  - o -11 
w 
C = 64" rg'5au.35 

M =  33...57 

, = I4  
1 - - - o -07 

b b  
'between 

+ 

XXVIII & 
~ V I  

+ 

XXVI B; 
XXIX 

1 33.39 31.19 33.39 34.48 33-31 32-45 31-61 33-29 34.36 34.23 C = 52O37'33'"58 

Circle readinp, telewpe being eet on XXIX 

I 
o.1' l8O0lB 7OlZ' 187O12' 14°84' 194'25' 21°g6' 201°36' B048' eaB048' 

Y = 36".a6 

N I t  8 I t  I, N 8 #I 18 W =  6.92 
t 135.76 A3456 1137.36 hg5.10 136.04 136.84 138.58 135-5a h3yr4 R36.42 ' = XXIX ' h37.50 133.50 h36.12 2 35.06 1 35.20 135.68 135.74 135.8a h37-50 h37.62 w 

0 .I4 

h36-80 h34.50 h35.50 1 36'1% 1 36-30 1 37-30 2 37.1a. 134.66 h38.26 h36-3% C = 63' 57' 36'.n6 
136.56 b38.70 

3 6 4  34-19 36-33 35-43 35.85 36-61 37.00 35'33 38'40 36.79 

t hlg'50 h13.64 h 12.52 h14.86 2 13-08 2 13.86 1 I 1-12 2 1q.08 h1a.98 h13.61 a= 
& I1338 h16.10 hrg.14 2 14.36 2 14.30 115.52 113'28 l14-70 hxa-14 h13-58 1 3 ~ ~ 7 3  

-111 h14.41 h13.04 h ~ a ' j a  114.02 l13'a4 114'88 111.1~ 2 14.74 h13-44 A13.86 w = 10 -28 
1 13.04 h I 1-48 I - - - 0 'I0 

w 

14'43 14'26 12.79 14'41 13-54 14-75 12.14 14-51 12-76 13.69 C = 5 7 O  3'13"'12 

Cirole readinp, telescope being set on XXVIII 

o0 1 lwO 2' 7O 14' 187O 14' 14O 25' 194'25' 21' 37' 201° 37' 28OW eaBO@' 

8, 8 H 81  I U tt #I w 8t 

h53.42 h51.34 h5a-12 h50.74 153'68 253.60 153.70 152.84 2 53-30 2 52-26 
h53.38 h50.54 152.36 h50.80 152.86 252.46 2 54'54 l51.94 2 51-84 152.14 
h52.56 h51.9~ 150.68 h50.36 153.62 152.94 $53'36 151.18 1 50'22 2 51.72 

15162 

53'" 51-27 32-39 50.63 53.39 53.00 53-87 51-99 51.75 52-04 

132'28 135.42 h33.62 h3.3'50 23.3'76 132.04 233.18 2 33-86 1.33'26 135.04 
h33-ga h34.42 h33.30 hj4.60 133'40 132.80 132.02 2 32.84 135.04 2 33-98 
h33.98 h3a-74 1133-a+ h36.34 130.74 132'52 132.62 133.16 t 34-78 133.66 

A33-48 



OBSERVED ANGLES. 55-0. 

A: XXXI 

November 1858, observed by Mr. H. Keelan with Lieut.-Colonel Waugh's 24-inch Zlreodolite 
No. 1. 

df = Mean of Gtrou 
a = Relative ~ e i &  
C = Concluded Angle 

39'"36 

= 18 '95 

f_ = .05 w 
C = 5 f 0  18'39"'37 

Jf = 29't.31 

w = Ia -76 

- I - - 0 '08 
w 
C = 5;' 15' ag1"30 . 

= 5b.40 

.lo = 8 so4 
1 - - - 0 ' I 2  
w 
C =  6a030'5640 

M =  48".51 

= 6 .92 
1: - - - 0 -14 
w 
C = 55' 9' 48".50 

N= 42,,.65 

, = 
I - - - 0 ' 2 0  
to 
C = 49'51' 4aW'65 

angle 
between 

XXXIII & 

XXX 
XXIX 

XXIX & 
XXXII 

XXXII & 

n X V  (6. 
XXXIV 

Circle readings, teleaoope being set on XXXIII 

o0 1' ieoo 1' 70 iv ia7O 131 IC 85' 1sP 25' a1° 56' m1° 38' a30aL8' m0 w 

I# >I ,, I 1  I, ,, I I ,  ,I 

h39.26 1 39-20 h38.10 1 38.78 h4r-58 1 40.46 h40.20 140-16 140.38 h38.60 
h37.84 2 39-28 140.2~ 138.46 h41.82 138.58 h3g'oa 139.86 2 39'0% 1 39'" 
139'14 139.18 240.36 138.22 137.98 2 39'00 239.86 239.08 140.80 138'34 

140'84 2 3 8'3 a 1 3 8-66 1139'96 2 38'88 

38'75 39.22 39'88 38'49 39'93 39-18 39'69 39-70 40'04 38.74 

h29.80 1 30.40 h2ia96 1 29-90 ha?-6% 1 28.38 ha8.70 1 08-62 1 29-32 2 ag.92 
h30.74 130.02 1 27.28 129.00 h27.24 130.56 hzg-06 128.78 h2984 229.46 
2 29;4 130.34 227.70 128.98 126.88 2 29'64 lzg.50 129'60 h29.38 130.72 

130.80 128.54 2 29.90 
2 29'44 

30.09 30'15 28.64 29.29 27-57 29'62 29'09 28.97 29'51 30'03 

154.88 152.96 159.74 157.00 157 .0~  1 59.36 154.42 156.30 lj7.44 156.04 
h55.08 255.36 157.94 157'74 h56.98 154'90 h55-24 156.26 h57'24 157'46 
156.06 156.06 154.46 157.04 1 57-73 155.04 2 56'54 156'52 1.57'54 156'74 

1 55'78 1 57.00 157'40 2 53-96. 

55.34 55-04 57-19 57.26 57.28 55.82 55.40 5636 51-41 56-73 

h50.48 147.32 145.78 146.72 h47-88 146.54 h48.78 149'36 147.28 149'48 
h49.96 146.34 148.36 246.24 h47-24 148.86 h48.94 249.10 A47.76 150.58 
249m68 h48.52 147-58 Z 47-34 150'14 1 49.88 1 4 9 . 1 ~  14gmaa h48.80 149.74 

h4g-48 146*50 148.70 149'76 

50'04 47.92 47.06 46-77 48.49 48.76 48-95 49.33 47.95 49'93 

h40.46 143.30 144.36 143.24 144.70 141.40 h44.96 zqo.aa 143-68 242.10 
h40.42 h44.66 142.02 144'62 h4.4'20 1 4 1.98 h44.20 2 41.82 1144'14 140.14 
141.42 h43.00 143.36 143.24 2 41.58 142.94 142'94 140.96 h43.16 2 39.98 

142.72 143'38 

40'77 43-65 43'25 43-70 43.30 42'43 44'03 41.00 43'66 40'74 



5 6 - - ~ .  GREAT INDUS SEBIES. 

I November 185% obaerved by Mr. H. Keelan with Lid.-Colonel Wauglis 24-inch Theodolite 
No. 1. 

At XXXII 

November and December 1858, observed by Mr. 8. Keelan with Lieut.-Colonel Waugh's 24-inch 
Theodolite No. 1.  

- 

' I Circle readings, telescope being aet on X-XXVI I 

M= Mean of h u  
w = Relative Wei$t 
C = &ncluded Angle 

-- - 

AJV3le 
betwean 

M =  M e a n o f k p  
w = Rektive Weight 
C = Cuncluded &la 

Circle d i n g s ,  telescope being aet on XXXIII 

00 1' 180" 1' 7' 12' 187' 18' 14' 35' 194' 21'36' 201' 36' 28'48' 209O 49' 



OBSERVED ANGLES. 

- -  

Y 

At XXXIII 

Nozvmbcr 1858, observed by Mr. R; Keelan with Licut.-Colonel Wuugh's 24-inch I%eodulite 
No. 1 .  

Angle 
betwean 

m X  d: 
XXXI 

-1 & 
n I V  

Circlc readings, telescope being set on XXX 

0'2' 18G0 2' 'iO 12' 187' 12' 1C 21, 194' 24' 21'36' U)l03G' 28O 48' 20S048' 

tt I# I ,  II n I ,  II 8 ,  I, 

I 7.14 h 4-42 1 7.26 1 7-90 1 9.14 16-68 h 6'58 h S'IO 1 7-33 h 5.26 
h 8.38 1 5'56 1 7.62 I? 7.52 1 b.86 26.56 h 8.12 16.42 h 7.56 h 7-16 
h 8.14 1 6 . 4 ~  1 6.38 I? 7'3a 2 8.52 2 6 60 h 5.12 I? 5-92 h 7.96 h 6 80 
I? 10.12 h 5.1a 15.38 
I? 10.20 

8.80 5-47 7'09 i.58 8.84 6.61 6'24 5.71 7-61 6.41 

h16.84 A1g.88 117.84 l16.56 117.56 l21.40 h16.14 hrg.06 1 ao'qo hr8.94 
815.44 119.94 117.84 l19.;8 l18.16 121'14 h14.98 11q54 h16.60 h18.5a 
h16-66 1 18 90 I 19.64 1 19.86 1 19.56 1 21-72 1118.66 1 19.74 h17.92 h 18.76 
1 17.50 h I 7.a6 1 20'66 h 1;-70 
1 1 7'38 

16.f6 19'57 18.44 19.33 18.43 21-42 16.76 19'75 18.16 18'74 

M =  Mean of Groups 
td = Relative Weight 
C = Concluded Angle 

x= 
, = 6 .38 
I - = o -16 
10 

C =: 65' 38' 7"'oq 

18"'77+ 

, = 4 -58 
I - - - 0 '22 
w 
C = so0 19' 18".;a 

At XXXIV 

DecemGcr 1858, oGserved by ,Mr. IT. Keelan with Liezlt.-Colonel Waugh's 24-inch ZXeodoZite 
No. 1. 

M a  Mean of Group8 
ea = Relotire Weight 
C = Concluded Angle 

dl= 18"'56 

10 23 '76 
I - - - o '04 
w 
0 = 51O47'18".56 

M -n 3''*97 

w = 15 -50 

- I - - o -06 
W 

C = 7%' 18' 3 3 7  

Anglo 
betaeon 

XXXIII & 
XXXI 

XXXI & 
XXXV 

Circle readings, telescope being set on XXXIII 

6'2' 18VP 5O15' 18i013' 14'24' 194O85' 21°3C' 201'36' Zb048' 20S045' 

,, I , ,I I' I. I a 8, 

h 18-36 I 17.56 ?'1;.7a tI9'4.+ 1'9.46 219'48 118.58 1 19-46 118.94 I18.78 
120.12 1 18.26 1117.36 1 r6.;6 1 18'62 l19.84 119'94 119.52 118.52 i8.42 
117.06 I?1;'76 217.58 1 1 8 . i ~  E18.66 118'46 117.51 Irr8.00 118.3a 118'88 
1 18.62 1 19-00 

18-54 1;.86 I 7-35 18.49 16'91 19-26 18-69 18.99 18'59 18.69 

h 4.86 2 3-10 h 3.04 1 3.94 1 2.28 24-74 1 4'88 1 5.56 h 3.48 1 4'86 
1 3.90 13.18 h 2.26 1 3.02 2 2.10 14.92 24-52 1 5.98 h 3-40 1 4'04 
1 4.50 1 3.68 1 3-60 1 3.46 1 5.72 1 4.36 1 4.78 h 3-26 1 3-44 1 ~ ' 3 8  

2 3.68 

4-42 3'52 2'97 3'47 3'45 4'67 4'73 4'93 3-44 409 



GREAT INDUS SERTES. 
-. 

At XXXIV--(Continued.) 

December 1858, observed by Mr. H. Keelan with Lid.-ColoneE Waqh's 24-inch Zhodolr'be 
No. 1. 

Angle 
between 

XXXT dr 
XXXVII 

Cirole readings, teleeoope being set on XXXIII 

00 1 18002~ 7" 1s' 187018~ 140241 l94" 26' no 86' m l " ~ l  28048' 8084 w 

I I  ,# n 11 II  I ,  11 10 I I  I 

h26.80 Z 26-86 h z y o o  128.38 127.80 126'32 128.74 128.60 b26.64 127.20 
1 25-oa 1 27.86 h27.48 1 27-76 127.92 1 26'38 1 27-16 1 26.72 h26-74 1 17-62 
126.02 1 27-42 128.40 Zr8.00 1 25-38 127.46 Z 28.10 h28.12 126.22 128-74 

1 27'70 

25-95 27-38 27-63 28.05 27'20 26.72 28.00 27-81 26'53 27'85 

M= Meau of @map 
co = ReMve Weight 
a = cbMlllded ~ 

X= l f" '31 

w = 15 '50 
I - - -  0.06 
w 
C = 57' 1f127"'31 

At XXXV 

December 1858, observed by Mr. 61I Keelan with Lid.-Colonel WaugiSs 24incir llieodoEite 
No. 1. 

h!le 
between 

XXXI & 
XXXII 

-IT 
XXXVI 

XXXVI & 
WII 

Cirole mdqy, taleeoope being wt o n  XXXI 

00 W 180gW 1'12' 187'W 14'24' 194'24' BlOSV S01°S6' 88'48' 808048' 

II I I a N I # I  I I  81 I, 

haa.50 l z1 .16  h23.98 lz2 .30 122.56 hz2.72 122.26 222-98 125.44 h22.48 
124.38 l 21.98 hzz.40 123.60 123.60 h21.88 hz3.72 123'54 122'96 h22.42 
103-54 123.30 h22-82 123.24 124.48 h21'16 h a l - 9 4  Z23.88 122.86 has -54  

h24.78 

23'47 22'15 23-07 23'05 23-55 21.92 22'97 13-47 24'01 22.48 

h22.32 1 22-54 hza.92 123*++ Zz3'8a 124.98 h24.70 122'74 123'18 h23.42 
122.54 122.52 h22.82 122.84 122.18 h25.00 h24.28 122'88 122.56 h24-76 
2 23-80 1 21.88 hz2.26 Z23.10 Z za.02 h z q d z  h24'56 1 22.80 124.00 haq.12 

22.89 22-31 22-67 23-13 22.67 24'87 z q 5 1  22.81 23-25 24.10 

h33-76 Z 35-18 h35-50 134'26 134.72 h34'92 h33.34 135.22 133'26 h34'56 
134.14 135.08 h35'98 134-10 2 35-14 h33.54 134'38 134'78 134'58 135.12 
132'94 134.64 135.84 135.22 135.3. h34.12 A3412 Z34.52 133.88 h33.58 

33'61 '34'97 35'77 34'53 35'06 34-19 33'98 34'84 33'91 34'42 

X= Meanof Ghron 
a = ~ ~ k t i r s  
0 = Cunaladed Angle 

M= 23"-01 

w = 16 -24 

- =  I 0 . 0 6  
w 
0 = 67' 2%' 23"-02 

X= 23'632 

= " 
1 - - - o -08 
w 
(7 = 91" 1g'23"*3a 

X= 34'"53 

: = '4' - - - 0 -05 
w 

. c = 70' 3' 34"'53 



OBSERVED ANGLES. 59-0. 

r 

A t  XXXV--(Continued.) 

December 1858, o k m e d  by Mr. H. Kelan with I;ieut.-Colrmel Waugh's 24inch T?ieodolite 
No. 1. 

betwean 

XXXVII & 
XXXIV 

XXXIV & 

Circle d i g s ,  telescope being set on XXXI 

O0 0' 180' 0' 7'1%' 187O 18' 14"W 194.24' 81*8S1 201.38' 28'46' !206' 48' 

# 11 8 0 I ,  I1 P# #o 11 

1 24'94 123.14 125.28 125m10 125.98 h23.16 hz6.30 126.50 125.86 ha4.44 
E 26.60 E a4.40 h24.84 125.26 125.48 hz6.14 h24.58 125.74 125.38 ha3-42 
126.76 l aq.78 115.38 123.98 125'72 h24'62 h25.94 1 24.66 2 26-06 ha6-84 

h 23.62 126.62 

26.10 aqrx 25-17 24.78 25'73 24.39 25.61 25.63 25'77 25'33 

E 14.18 2 18'14 h12.48 1 14-54 1 13-08 h14.74 h13'5a 1 12.80 1 12.82 h1a.78 
113'12 115.70 h13-86 Z 13.94 212.94 hr3-4% h13.64 113.18 113.64 h15.28 
2 13.24 2 15'7% h15.40 lr5.00 112.88 h r g ' ~  h12.36 l14'3a lra.66 h14.70 

l r 6.08 h 14-44 h14.64 

13-51 16.4~ 14'05 '$49 1a.97 1453 13-1 7 13.43 13-04 14-35 

M =  Mean of &on r 
to = blative mi& 
C = Concluded Angle 

. 
df= 25"-26 

= 1.5 '$0 

f. = 0 -4 
w 
C = 73°a4'a5"'a5 

H= 14,#.00 

= .99 
I - - - 0.13 
w 
0 = 57' 50' 14"'01 

A t  XXSVI 
December 1858, observed by Mr. 8. Kcclan with f i a t . - C o l d  Waqh's 24incA llreodolite 

No. 1. 

Angle 
betmean 

-* ' 
XXXV1ll 

m n  
& 

~ V I I  

Circle readings, telescope being set on XXXIX 

7.46' 187'46' 14'67' 194'67' 82'9' eOeo 9' B02(Y eOBoW 86' 33' 216°331 

I ## ,I ,I ,, I, I# rt n 

h33-06 133.62 133'00 132.64 h33-74 1 34'56 2 34-82 h33.48 h30.56 127.04 
h3a.54 2 32.06 h32.84 Z 33.06 h31-92 h34.56 134.14 h ~ o . 7 ~  hgo.54 13r.00 
h32.02 131.42 133.90 133.10 h31.o~ 134.32 134'00 131-9% 230-4.4 2 31.52 

1 3 1-98 2 30.48 '9'7% 

32.54 32-27 33.25 32-93 31-79 3448 34.32 32-71 30.51 29'82 

h18'04 l18.20 2 a0.M 1 17-56 h17.66 $19'40 119.34 h17-a8 hx&rz 117.94 
h 1 7 . 6 a Z a o . 5 6 h 1 7 ~ 4 4 2 1 8 ~ 8 8 h 1 7 . 9 a  h20~40Z2o~oa ~~~~~~~~~~~~~~~~qa 
h18'aq 1 20.00 h 17-90 1 18.96 h17.5~ 2 20.58 1 19-38 h18.16 1 19-46 1 18'66 

Z 18-86 h19.04 2 19-68 

17-97 19'41 18.71 18-47 17.71 10.13 19.58 17.67 18.99 18-68 

M= Mean of &on 
w = & u v e  
c = ooncluaea angle 

M= 3a1'*46 

W = 4 '13 

1 =' 0 -24 
w 
0 = 48" 49'3a1'*45 

x= 18",73 

= -38 
I - - - 0 .08 
w * = 75°50'18"'73 



GREAT INDUS SERIF$. 

A t  XXXVIII-(Continued.) 

December 1858, and January 1859, observed by Mr. E. K ~ k n  with I;ieut.-Colonel Waugh's 
24-imh Zkodolite No. 1. 

anBb 
behresn 

XXXrX& 
XLI 

XLI & 
XLII 

IL$& 

= &  
XXXVII 

Cile  readin& telescope being set on XXXVII 

0.1' 180° 1' 7" 12' 187°13f 14'24' 1940 26' 21'86' 801'36' S04S0 208'46' 

I! ,I I, ,I I C IY a I, " 
139.52 137.52 138.60 h36.90 138.74 h35-88 138.72 138.18 135'38 140.78 
237.70 138.04 240'40 h35'4.4 139.10 h35.94 137.86 137.76 1.36'12 141.9~ 
1 36-92 1 38.38 2 39'58 236.90 2 39.16 2 37'22 238.46 h35.40 13456 37-44 

h34.86 136.58 

38-05 37'98 39'53 36-41 39-00 36-35 38'35 3655 35'35 39-18 

2 31-24 139.14 1 37'18 h38.64 1 39-50 h41.10 1 39-32 840.94 138'74 136'70 
138.60 138.00 138.34 139.76 2 37'30 h40.40 2 40.38 h40'zo 138.50 137.58 
137.84 138'3% 137'62 137.94 2 37-10 140 .1~  140'74 h41.42 139.68 139.76 

2 38.98 h39-40 

' 

37-89 38-49 37'75 38'78 38-92 40.54 40'15 40.86 38-97 38.36 

142.81 143.88 141.68 h43.46 140-16 140.~0 1 40.42 141.76 1 40'84 141.28 
14ado 144.04 140-48 143.46 143.26 h41.61 139.08 h40.46 242.34 E 40.88 
2 43.5% 1 4.3-20 241.52 143.46 2 41.94 1 wVgo Z 39.14 139.56 241ya h40m66 

2 41.26 

42-65 43-71 41-23 43-46 41.66 41.14 39'55 40'59 41-53 41.2; 

2 15-74 116.66 118.1~ h15.98 116.56 h14-48 116.08 l16.16 116.88 1 1 ~ ~ 8 4  
115.4rr 117-14 117.8~ A16.60 115.32 h16.42 117.66 hr8.10 216.04 216'54 
l18.24 Z 17.00 E 16-46 Z 16.98 Z16.92 115.34 217.28 h16-70 118.28 l15 .6~  
216.98 h16.24 

16-60 16-93 17-47 16.5% 16a7 15'41 17-01 16-99 16.86 16.01 

X= Mean of Omup 
v = Relative Weight 
c = ConduQd Anglo 

M =  37V.68 

= 4 -14 

I - .24 - - 
w  
0 = 64" I 6' 3 7"-68 

Af= 39''.00 

= 6 -96 
I - - - 0 '14 
w  
0 = 59" 48' 38"'99 

Af= 41"'68 

w =  5-61 
I - = o '18 
w  
C = 61' 23'41"-68 

Jf= 16"'61 

w = 18 -88 
I - - - o -05 
w 
C = 70~a1'16n.61 



At pgXlg-~cuatinusd) 

Daacabsr 1858, ~ b l m e d  bg( Illi. 8: K& with &xi!.-CoM Waugh'r 2 4 4 4  ~2~ 
No. 1. 

* 
bmtma 

& 
~ V U I  

-11 
& m V I  

r 

Circle mading& t.&ecape b e i  set on XLI 

0.1. 180°1* P 12' 1W12' 14*%4# 194.24' 21a85' 801'86' #r 48' 808.49' 

n I# ## #I n I* n a # n 

1397% 138.16 138.94 237.80 2 36-08 h41.04 1 39-60 139.26 238.92 136.96 
h37.08 138.58 t38 .e  138'78 138'26 h41'jo 138'78 239'06 1 37.74 137.86 
b38-78 137-48 137'04 2 39.98 h39.88 141.44 1 39.06 138.62 13781 1 37-18 
b38.58 h . 5 8  

38-54 38-07 38-13 38-85 38'70 41'33 3917 38-98 38-16 37'33 

h16'3a hr5.96 2 18-61 2 17-54 2 15-86 h17.58 2 14-54 2 16.34 1 17-48 118.34 
h 16-74 Ar6-38 217'48 1 16.28 2 17-14 h16-30 2 16'10 2 16.92 2 18-06 2 17.60 
Axs60 1 17-84 1 17.42 116.76 h17-40 h16'oa 2 16'46 1 17-16 116-88 1 17-08 

1 15-71 

16-22 16.73 17-84 16.86 16-83 1663 15'71 16.84 17'47 17'67 

Y= Y u d  * = Bektim T w* 
C r C h d u d d A q b  

x3 38"'7d 

, .36 
- 1 -  - o '14 
w 
C = 67'58'38''-73 

x=z 16".88 

((I = 18 .61 
I - - - 0 '05 
w 
'= 75*38'rc87 

At XL 

J-J, 1859, obrartred Xi. 8. J E e b  with Lid.-COW Wcucgh'r 2e-itreli Theodolite 
No. 1. 

* 
b&wm 

. 

~ X ~ ( V I I ~  
-VU 

IxxvrpI 
& =I1 , 

d 

C imle .readinbr , tde#ape~se tonxXxVII  

0.1' -4. IaU# W W  l4.W ZMm&' Slaw slaw w w  aO@w 

rn a w I# a #I H a 81 a 

k29-64 2 27-86 231.8a 23- 129.58 k29.26 23r-48 Z3r'oa A3r.66 hag58 
h30-$4 228.44 130.70 130.14 Ago-oa 130'ga 2 30.6~ 229.62 b30.38 hog-20 
L29.56 1 ~ 7 3 6  131.e 29-78 h w ~  2p.ao 1p.36 131.y b30.56 b30*18 
2 

9 08.05 31-31 30'97 9 -66  90'4 30'99 90'6.9 90'8; 9'9 , 

126'86 127-7z 126 .  o 128.00 I2674 126.76 la7.50 2 2 9 6  826-98 ka8'7a ' 

ha588 Z a 6 6 0  126. $ 2 128.50 h26.74 325-94 2 28.40 126'42 k28.51 h28'40 
127'48 107.38 1 25.66 1 27.02 ha;-14 1 25.40 1 27-36 1 r4p4 126-64 118-86 

26.74 ~7.23 a6-39 r e +  16-87 26-03 2775 a574 27'38 28-66 

M= Mssa of *UP 
o = h h t i v a  Wsight 
0 = Cmmhded dngb 

itf= 30*'*aa 

w r 9 -10 

r = 
w 
(2 3 73. 5' jo8.aa 

a 
Y= 17'"06 

w = 1' '10 
C - = 

w 
0 '09 

0-t  7 1 ° 4 ~ 0 ~ 7 C * ~ 6  
w 



GREAT INDUS SERIES. 

' 

t 

A t  XL-(Continued.) 

January 1859, observed by Mr. H. Keelan with Lie&.-Colonel Waugh's 24inch 53eodolite 
No. 1. 

d f = M e s n o f h u  
w = Relative 
C = Concludsd An& 

hf = 25"'39 

w = 8 .oo 
I - - - o -13 
w 
C = 6a0 14' a5*-39 

an6 
b e C w ~  

I L T I  & 
=IV 

Circle readings, telescope being set on XXXVII 

0' 1' 180' 2' 7' 13' 187"13' 14'24' 194"W 21'36' 201'36' 28'48' 208.48' 

" ,f N N ,' I #' I, I' I, 

h26.10 12452 Zzq'06 2 ~ ~ ' 2 4  124.38 h26.22 1 26.86 1 26.34 ha6.22 124.68 
h26.84 1 24.66 1 23.62 1 23-76 hz4.72 1 27'30 1 25-80 1 26.84 h26.08 h ~ f . 1 2  
226.50 Za4.20 125.00 224.56 h25.26 226.18 125.5~ 127.64 hz5.10 haqz6 

26-48 24.46 04.23 14.19 24'79 26-57 26.07 26.94 25-80 24.35 

At XLI 

January 1859, observed by Mr. 8. Keelan with Lieut.- Colonel WaugEs 24-inch Tireodola'te 
No. 1. 

M r M k n d b  
w = Relative 
c = Concluded Angb 

M= 20"*55 

w = 6 '34 
I - - - o '16 
w 
C = 59' I' 20°"55 

x= 
w = 6 .96 
1 -  - - o -14 
w 
C = 60' 5' IP" '~  1 

x= 43e*.93 

w = 7 "9 
1 -  - - o -14 
w 
0 = 47' 44' 43"'93 

angle 
betrresrr 

xL1ll & 

X L ~  & 
XXXVIII 

XXXVII1 
it 

IcleXIx 

Circle readings, telescope being set on XLIII 

0.1' lsOO 1' 7'18' 181'18' 14'M0 194'26' 21'86' 201'86' 28'49' m.49' 

## # 1' N t# I U N Y '8 

2 19.68 hoo-18 120.68 h18-50 117.12 l22.06 hxg.20 120.38 121~06 i20'7o 
l 21.34 1 18.60 1 22-10 h 18-92 1 20.50 1 22.62 h21.20 2 20.24 hzo-22 121'24 
hrg.68 Zrg.72 221.08 118.~8 120.28 Z zgmra haz.52 120.98 hzo-q8 122.50 

120'16 221.78 

20-23 19-50 21-29 18.53 19'52 22-60 21-18 20.53 20.59 21-48 

Z 14'38 h12.14 112.28 814.86 112.46 1 12-26 h10.64 2 13-18 2 12-00 h14.06 
Zrr'g6 h12.78 1x1 '7~  h1a.34 112.94 11~ 'o8  h 926 112.68 h12.60 114.86 
h11.76 h13.16 2 11.6a h11.06 2 12.28 2 ramon h 9.42 Zra.34 hr1.14 1x3'90 
h13.38 ~ I I - 1 8  h 12'32 

12.87 1 ~ 3 2  11-87 12-65 12-56 12.12 9'77 11.73 11-91 14.17 

141'4a h46-16 Z 43.88 h41-58 14428 242.46 h44.92 242.86 143.78 h4aea4 
144.72 h45-cjz 144.06 h42.54 2 44.70 1 43-26 h46.56 2 4466 h45.18 141.1~ 
h44-80 h42.96 Z4q18 h43.91 144.34 242.86 h~5.26 Z ++'a6 h44.62 243.02 
h.14.00 h45-44 h4a-52 

43'99 45'12 44'04 42-65 44-44 42.86 45.58 43-93 44'53 41.13 



OBSERVED ANGLES. 65-0. 

J 

At  SLII  

Januuty 1859, observed by Mr. H. Kielan with Licut.-Coloncl Waugh's 24 inch  Theodolite 
No. 1. 

M= Meanof @mu I 
w = &dative weigit 

= Concluded -le 

M =  51"'~O . 
PO = 19 '73 
- I - - o '05 
w 
0 = 45' 54' 51"'50 

M= 9''' 54 

= 6 -16 
I - = o -16 
w 
0 = 60" 6 g'"74 

15tp.33 

w = 9 -98 

h g l e  
between 

XL & 
XXX\-III 

XXXVIII 
& XLI 

XLI & 
~ ~ 1 1 1  

Circle reading% telescope being eet on XL 

O0 1' 180. I 10 13' 187O 18' 1 4 O  W 194' 85' S1° 85' 801' 36' 28' 49' 

#* c n II u BI t8  ## )I I D  

151'52 250.32 850.70 152'32 151'00 h51.72 151.54 h50-92 251.18 153.68 
151'16 151'90 Z 51-72 150.6% 152.02 h50.58 152.70 h51-90 h49.88 152.92 
15os7a 150.76 151.38 h50.50 1 50.96 151.78 152.64 h5a.50 h51.30 151.86 

h51.48 

51-13 50.99 51'27 51.23 51'33 51.36 52.29 51-77 50.79 53-82 

1 I 1.91 1 9-16 h 10.92 h 8'52 2 7-84 hro.50 1 8.00 h 8.84 1 9-40 1 10.82 
I 13-00 1 8-40 2 1o .p  h 10.04 1 9-50 h 10.31 1 7.82 h 9-34 h 6.98 1 I 1-98 
h 9'12 18.92 111'78 h 8.74 18.78 h 9.66 19-28 h 9'30 h 9'32 111'66 
h I 1.20 h10.68 

11-31 8.83 11-14 9.10 8.71 10.17 8.37 9.16 9-10 11.49 

112.96 115-go h15.16 hrq'90 1 18-08 hrg-16 1 15.04 h16.56 115'22 216.10 
1 11.04 1 15.08 1 14'58 h15.70 1 16-51 i 15.66 1 15'68 h15.70 h1774 115.70 
h14.94 115'52 113'22 h16.30 2 15-58 h16-00 415.50 h15-32 h15.04 114.60 
h I 4.64 1 16.04 h 15-02 

XLIII & 
U V  

XLV & 
XLIV 

ILIV & 
xL 

13-40 15-30 14-32 15-63 16.56 15-61 15-41 15-86 15-76 15-47 

120.68 122.00 i20.26 h19.58 119'70 h19.14 11g.40 h21.16 1 19-34 1 18-76 
120.98 zz1.10 120.80 h19-72 121.06 h19-96 Irg-58 bar-08 hrg-60 118'00 
h20.16 119.92 121.36 h18.66 l20.82 h18.86 118'46 h20.48 hzo-76 119.70 
h21.84 

= 2ow.07 

w = 1 1  -8% 
I - - - o -08 
w 

20.92 ireor 20.81 19.32 20.53 19-32 19.15 20.91 19.90 18-81 1 C = 58' 1'20"'07 

1 ~ 8 . ~ 6  259.56 h56.82 h56-9% 2 56-54 h57.06 2 56-04 156.66 159.50 255.46 
860'74 159'12 256.46 h57.42 155.24 h57'4.4 457.14 lr56.92 h58.12 155.98 
h58.52 159'34 157'78 h57-80 157.20 h57.68 157.34 h57-92 h59-14 156.50 
h55.96 

58'42 59.34 57.02 57-38 56.33 57-39 56.84 57-17 58.92 55.98 

124.48 i 24-94 hz6.50 h26.92 la5.84 A2692 127.08 ha5.06 Z 256a z25.04 
2 24.36 Z25.12 1 25.22 127.46 125.88 h25.16 125.38 h25.64 h25.32 125.62 
h25.68 125.12 104.80 h27.66 Z 24.62 ha5.04 127.34 h25.64 h25.88 Z 25-58 

24.84 25.06 25-51 2 7 3 5  25-45 25'71 2660 25'4.5 25.61 25-41 

a = ~ 7 ~ ~ ~ 8  

w = 7 '13 

- = - - 0 '14 
w 
0 = 60°25'57"'48 

x= 25*'70 

, I5 .40 
I - = o -06 
w 

67°39'25n1*io 



~GD, GREAT INDUS SERIES. 

, 

> 

At XLIII 

March 1859, obrerved by Mr. 8. Keelan with . L i d . - C O W  Waugh'r w o l i t e  
No. 1. 

w e  
bstrrben 

XLVII & 
m V  

n v  & 
XLII 

XLII & 
=I 

Circle w9dings, telescope being set on XLVII 

0.1' 1800 1' 7'12' 187' 13' 14' 24' 194O 25' 21.36' 801' SS1 !@ 40' toe"49' 

8# II I I  BI I I  n I#  #I I )  n 

Aa3-08 Z rqa9a Z 23.48 ha3.82 126'86 h2q.20 2 25.68 Az7.74 125.68 2 26-26 
izqmaa 223.40 125.18 h23.58 h25.76 825.68 ha4.26 ha6.40 126.34 125'78 

24.70 'E 13'12 A25.84 124.86 h24.58 125.82 hz3-92 ha5.24 2 25-60 125.70 
A26.00 125.70 

aqoo 23-81 24'83 24'09 25-80 25'23 24'62 26-27 25.87 25-91 

h56.60 2 55-58 154.60 h57.36 h55.74 h54.94 2 55.64 h5.5-82 254.82 155.12 
h55.16 2 55.80 255.10 157.34 15474 t?5400 156.36 1 5 5 . ~ ~  1 5 ~ 1 1  154.46 
155.46 Z55.94 h56.12 254.66 h55.61 Z54'1o h54.30 h54.34 155'10 255.71 

154-71 

55'74 55'77 SS'af 56.02 55'37 54'35 55'43 55'a3 54-68 55-10 

ha4-66 E 24-76 1 26'86 ha3-go ha434 ha4.30 Z 25.46 125.56 1 ~ 5 - 4 a  1 23.66 
h26.14 125.34 t 25.28 Z 24'34 ha4.00 2 24.76 124.88 ha5.06 Z 25-44 2 23.96 
224.96 E 25.18 h25.32 125.00 Aa3-go 125.48 Z 24'34 h25.16 Z a5.13 E 25-76 

a s a s  25.81 14-41 ~4.08 24'85 04'89 25-26 15-33 2 4 4  

M= mean of^ 
v = Relative Weight 
C = Concluded Angb 

M =  25"'04 

W = I 0  ' 1 0  

- 1 -  - o '10 
w 
0 = 58" 47' 25"'05 

Y= 55"'30 

to = 24 .05 
I - - - o '04 
w 
C =  600 655"'31 

itC= 24'"g.+ 

W = 27 '80 
1 - - - 0 '04 
w 
c =  s30 6'24"*94 

d 2 XLIV 

January and Bebruaty 1859, observed by Mr. H. Keehn with Xieut.-Colonel WaugA'e 2 4 i d  
ZhodoZite No. 1. 

bshre4n 

XL & 

C i e  readine;8, teleeoope being set on XL 
. 

0' 1' 180°2' 10 l2' 187O 18' 14'1' 194.1' 21'36' 801'W eB0 48' 8080 48' 

n # 88 I#  88 8 11 I# w 1' 

h 9.98 h 8-36 h 9-61 h1o.14 Z1o.gz 18-76 h 9-60 810.12 AIO-qq h 9.84 
h 9'42 1 10'76 h 9'80 A 10.84 Z 9.68 Z 8'34 h ~ o - 4 8  810.58 h 10.76 E r 1-44 
h1o.30 Z 8.80 2 9.40 h 8-81 1 10.26 2 7.72 i 9-40 110.92 AII- ;a  E 10.90 

2 10.28 

9-90 9'53 9-61 9'93 10.29 8.27 9-83 10'54 10.97 10'73 

M= Mom of Qroupm 
w = ReUire Weight 
C = C o n c l u d O d ~  

x= 9''# 

" ' ' 4  'I' 
1 - - - o -07 
w 
C = so0 6' 9"-96 





G G D .  GREAT INDUS SEIIIES. 

, 

A t XLV- (Continued) 

Ahslarg 1859, observed by Mr. H. Keelan with Licut.-Colonel Waugh'e 24-inch 17reodolite 

No. 1. 

x= Meanofanmp 
w = Relative Weight 
C = Concluded Anglo 

M = 45~.33 

to = .72 
I - - - 0 '21 
w 
C = 61"51'45"'33 

N =  41'''~3 

w = 15 '73 
I - = 0.06 
w 
C = 65' 13' 41"-03 

Af= 46"'15 

w = 11 '45 
1 - - - 0 '09 
w 
C = 4g0 32'@'15 

-M= 8"'75 

w = 4-51 
I - - - 0 '22 
w 
C = 60' 8' 8"';s 

Angle 
betwean 

XLII & 

XIJITI & 
XLVII 

XLVII & 
XLVIII 

XLVITI L 
XLvI 

Circle redmp, telescope being set on XLVI 

0' l1 lNa Z1 12' 187'1%' 14' 24' 194*W1 21'36) 201'96' 28.W XB040' 

#I 11 n II #I I, 1) 1, n 

143.20 Z 41-94 144.04 h45.76 1 45-38 246.66 145'56 146'72 1 44-24 145.34 
143.22 141.64 145.18 146.28 145.08 145.98 148.32 147.06 145'56 147.68 
143'20 h4.5'1~ h45.96 145'44 1 &-78 147-94 147'52 1 45'58 14442 146.04 

h43-40 1 45'48 

43-21 43-03 45.06 45-83 45'08 46'86 46'72 4645 44-14 46'35 

l42.12 Z 40.68 1 41-68 h4o.00 1 qr.oo 1 41'14 1 40.98 141'1 a 1 40.58 1 40'40 
1 42.68 1 39.06 143.20 1 40.46 1 4 ~ 1 4  140.36 139-32 141.54 ljo.66 140'26 
142.20 h41.82 h4o.00 141'46 141'4a 140.38 2 40.66 2 41.90 z42'30 139.84 

hfo'jo 

42'33 41-07 41-63 40'64 40'85 40'63 40-30 41'52 41-18 40'17 

1 45.56 h45.82 145.98 hq3-w 144.86 1 45.68 1 46'64 Z 47.22 1 46'54 2 46.88 
246.60 h48.30 146.20 144'62 146.14 146'20 147.30 145.10 147'12 E 47'52 
l46.36 146.0~ 147.14 14446 146.64 115.60 147'12 146'02 146.22 146.66 

2 45'46 

46-17 46-40 46-44 44'03 45-88 45-83 47-02 46'1 I 46.63 47.02 

19-94 i1o.80 210.92 h ~ r - o z  19.88 28-68 1 ;-80 l7.00 1 7.88 1 8'78 
19.21 h 8.60 1 8.94 1 11-38 1 8-72 1 8.18 1 7.42 1 6.96 1 6.58 1 6.92 
19.02 2 11.98 1 9-76 1 10.16 E 8.74 1 7-96 1 8.10 1 6-02 E 6.86 1 7.92 

1 10'92 

9.40 10'58 9-87 10.85 9." 8.27 7'77 6-66 7-11 7'87 



OBSERVED ANGLES. 69-0. 

At XLVI 

Pebtuary 1859, observed by Mr. 8. Keehn math fiat.-Colonel Waugh's 24-inch Zhwdolite 
No. 1. 

angle 
bshreen 

XLIV & 
n v  

XLV & 
XLVIII 

Circle readinge, telescope b e i i  eet on XLIV 

00 1' 180°10 70Bf 11810 19' 34.24' 194*26' 21' 86' 801' 36' 28.48' 206" W 

I )  I) f #  I I  8) II n f, c II 

158.26 1 58-66 Z 58-16 159'38 Z 57-98 161.58 Z 59.56 157'10 h57-ga h59*16 
259'38 158.36 h58.36 160.48 159.96 h60.18 Z6o.13 159.80 h57-40 257.96 
159.24 2 57.56 h 37.60 159.86 Z 58.64 Z 60.64 158.60 1 59.63 159'00 15896 

159'62 
- 

58.96 58.1g 58'05 $9'91 58.86 60.80 59'43 59-04 58-11 58'69 

149.70 150.00 149.08 Z 47.36 148.38 148.66 148.98 149.40 h47.58 h49.68 
2 48.38 2 49'96 147.58 2 49'44 148.14 149.80 1 48.54 2 50.00 h48'ra h489+ 
1 47-63 Z 48.46 h48.70 ?48'02 15o.00 1 50'30 2 49-16 Z 50.56 A48.6a Z 50'32 

48'57 49-47 48'45 48'37 48.81 49'59 48'89 49-99 48'11 49'6.5 

M= Mean of Ghaa 
w = Belative we& ' a Cbnduded 

M= 59"'00 

: = " "4 
- - - o '09 
w 
(7 = $60 g8sg"'00 

. 

a= 48"'*98 

W = 17 '20 
I - = o -06 
w 
C = 61" 3'48"*98 

At XLVII 

March 1859, observed by Mr. 8. K&n with Lie&.-Colonel Waugh's 24-inch Zbodolite 
No. 1. 

, angle 
between 

L & 
XLIX 

~ I x  & 
nv111 

Circle readinge, teleecope being mt on L 

00 if iw 1' 7.12~ im. laf 14' w 1940 w 210 w mi0 w 28048~ ~OBOW 

# I# n 4 I# f8 f#  I# N v 

134.36 134-13 Z 34-20 135.48 Z 3488 h35'ao Z 35-36 Z 36'30 834.48 Z 35-44 
2 34'10 h35.20 Z 35'64 134'56 Z 35.14 Z 35-42 Z 36.34 t? 35'84 Z 35-70 Z 36-12 
E 35'40 135.38 2 33'94 2 35'06 2 36'54 136.60 134'56 136.13 135'84 2 36'86 

1 3 7-46 
' 

34'61 34-90 34'59 35-03 35-52 35'74 35-41 36'43 95-34 36'14 

Z 48.40 147'76 2 @70 Z 44.94 Z 47'30 Z 4706 146.16 147.68 145'50 146.74 
146.96 145'90 146.18 146'56 146-96 2 45'14 147.88 Z46'3a 146.54 147.04 
1 46.62 246.44 148.52 2 46.18 2 45.76 146'34 147.98 Z 45'54 2 45-31 Z 45-04 

146.60 Z 46.48 z 46'34 

47.33 46'70 47-01 46.04 46.64 46'18 47.34 46.47 45.79 46-21 

M= Mean of Chon 
to = Belstive 
c = conoluaea angle 

M= 35"'37 

W = I9 '73 
I - = 0 '05 
w 
0 = 460 99' 350f'38 

= 46ff.58 

,,, = '1 '55 
1 - - - 0 '05 
w 
" ~ 4 ~ 4 S ' 4 ~ s 8  



6 h ~ .  QREAT INDUS SERIES. 

rl 

At XXXVI-(Continued.) 

December 1858, obsertled by Mr. II. Ktelm with Lieut.-Colonel Wuugh's 24-inch Tlicodolita 
No. 1. 

Angle 
between 

XXXV1l 
& liXXV 

xxxv & 
XXXII 

Circle readings, telescope being set on XXXIS bi= Menu of h n r s  
cu = f i lnt ivr  Weight 
C = Concluded Anglo 

qOat 1siO.w i p  67' 19P3i' 2~Oj) 20i0B a0 26. eOj0 w 3v33.1 2lL033' j . 
.I ,I I I 1, I ,I It I ,  

lr36.20 135.46 1 36.38 138.58 h36.30 Z 36.74 1.35'18 1~36.82 h37.94 13 7-44 
h37.82 135.68 k36.82 236.60 h36.88 h3.5.82 1.36'14 1~36.98 Irg6.j~ 138.g~ 
1'38.78 135.26 h36.88 137.08 h38.68 I36.04 136.90 836.84 h37.90 236.46 
h 3 7.40 136.50 137.44 

37.55 35-47 36-69 37'42 37'09 36-20 36'07 3688 37.52 37'57 

147.34 1 47.54 146.48 1 q j . j ~  hq 7.14 1 q j s z4  147.68 h4;-66 h44-56 148.90 
h4;-52 146.12 146.54 148.06 h47's8 h48.50 148.00 h46.98 h46.16 248.02 
h45.94 147.38 146.78 147.32 h47.68 Ii48.16 147.24 h47.+4 h44.98 1 4 9 ' ~ 8  

46.93 47.01 46-60 47.70 47-47 47.9: 47.64 47.36 43.23 48.67 

At xxxv11: 

Decenzber 1858, observed by Jlr. g. Kcclan with Lieut.-Colonel Waugh's 24-inch neodolite 
. No.1.  

iff= 36"'85 

'" = I4 '77 

f- = 0 . 0 7  
to 
C = 65' gf36".86 

dI= 47"'26 

= ' O  '9' 
- - - 0 '09 
w 
C = 53" e~'q;"-a6 

M= Mean of Ghoaps 
to = Rt.la:iro Weight 
C = Concluded Anglo 

7"'38 

= ' 5  '27 

- 1 -  - o ' 0 7  
I0 

C = 49' I 8' 7"-38 

x= 49tl.20 

w = 6 '32 

5 = .16 
iu 
C' = 44°46'49''.21 

Angle 
between 

XXXIVL 
XXliV 

X n V  & 
H n V l  

Circle readinge, telescope being act on XXXIV 

0'1' 18C01' 5'12' 187' 13' 14.24' 194'25' 21'35' 201'36' B049' 20Sclb' 

a a It I* I ,  I ,  ,a a ,I 

hj.46 18.02 17-74 17-42 18.42 16.50 17.62 2 1-46 16.68 h 5 . 4 ~  
h7.64 16-82 17';6 18-36 19.34 26.14 16.48 17.98 18.78 h6.12 
h 7.92 1 7.00 l 7.86 1 7.62 1 8.32 1 7.00 1~5.18 l 7.50 1 7.42 h 7.38 

1 6.52 

7-67 7.28 7-79 7.80 8.69 6.55 6-45 7-65 7-63 6.3 I 

h48.58 1 4 7 ~ 5 ~  148.60 2 48.16 lqg.08 150.18 t 50'38 1 49'40 1 .+7'14 h50.62 
h47.44 2 47-61 l49.76 1 48.40 1 49.02 1 50.14 1 50.32 1 48'94 1 4 8 ' 9 ~  1~53.10 
h48.64 247.12 249.00 2 48.84 1 49.02 1 j0.26 h50.34 149'48 Z 48 68 h51.54 

150'42 h5'"4 

48-22 47-46 49-12 48.47 49.04 50.19 50'37 49'27 41'24 51'60 



OBSERVED ANGLES. 

A t  XXXVII--(Continued.) 

December 1858, observed by Mr. H. Keehn with Lieut.-Colonel Waugh's 24-inch Theodolite 
No. 1. 

M= Mean of &oup 
w = Relative Weight 

= bgla 

I 

x= 8-99 

W = 8i.22 

f. = o -12 
w 
C = 55'32' 8"'94 

di= 14"'53 

= 7 '39 
- 1 - - 0 'I4 
w 
C = 36'33' 14"*52 

bftb 
between 

& 
XXXV1'l 

xXXVIII 
& XL 

C i l e  recrdinga, telesoope being eet on XXXIV 

0. l* 180.1' ?O 12' 187013' 1C 84' 194" a' 81'36' SOlOSB' ZBO W XWW 

8 1, # I# I1 #I I 8, t 

h 7.60 1 8-08 2 8.16 1 9.22 z 8.68 1 10.12 Z 8.30 1 8-96 1 I 1.72 h 8.66 
h 8.00 2 7-94 1 8-10 19.36 1 7-50 1 10.03 1 9.68 ly.76 1 10.43 h 8.54 
h 7-14 1 8'68 1 8.96 1 8-58 19-16 1 8.70 h 9.38 E 9-40 1 11-66 h 7-36 

110.33 h 7-31 

7.58 8-23 8'41 9-05 8-48 9.61 9.42 9-37 11-37 7.97 

h15++ 114.28 116.64 2 13-56 2 15'40 Z15*a8 2 14.40 112.54 1 13-88 h16.48 
k16-78 Z 14'73 i15.38 1 13.26 1 14-60 Z 16-14 115.48 113'50 113.56 h13.30 
Z 14'88 115'23 1 15-76 113.90 d 15.24 115.73 bra-13 1 13-76 113.70 hrqmg6 

Z 11-86 h13-30 
1 11.72 

15-70 14-74 15'89 13'57 15.08 15-71 13-12 13-27 13-71 14'51 

A t  XXXVIII 

December 1858, and January 1859, observed by Mr. H. Keelan m'th Lid.-Colonel Waqh's 
24-inch %odolite No. 1. 

M= Meur of QTlm 
a = & w v e  ~ e i &  
C = ~ u d e d 4 n g b  

di= 33"'99 

" = '383 

1 = 0 -08 
w 
C = 48" 3 7' 33"'oo 

H= II,t.51 

, = ,8 .39 
1 - - - 0 '05 
W 

= 55°33'11'"53 

II 

w 
between 

n m  
a m  

XXXVI & 
XXXIX 

Cirole readings, teleeoope being set on XXXVII 

001' 18001' ? O W  1WlV 14OW 194*f%' 81*86' W)l*S6' ZBe48' 808.48' 

n t 8  I ,  18 n c #I a 8' #8 

233.14 Z31.60 Z ~ I - 1 0  833.12 133.32 h33.68 131.60 232.76 2 35-50 233.43 
2 34-81 130'76 132.48 h33.40 1 33-84 h33-26 Z 33-96 h31-6% 1 33'6a 13a.68 
131.56 Z 31-84 133.06 133'30 134.60 1 33'38 133.73 133.78 133.33 k31.32 
133'58 A3450 833.34 134'18 

33-28 31-40 31.88 33'94 33'93 33-07 33'43 33-17 33'93 33'93 

: 10.13 111.74 1 10.36 h1o.80 110.86 h11.28 ~ I I - I O  l10.36 Z 13-66 111.36 
l10*30 Z 11-66 1 IIT$ h10.74 1 xoV++ h1r16 1 11'5a h10~g6 1 13.84 110.46 
211.7q z11.46 113'04 111'g6 111'46 11o-a6 11o'ro h13-14 Zr3.06 hroeg8 

1 I 3-66 h I 1-46 h I 3'62 

10.72 11-63 11.42 11-17 10.93 11.90 10.p 11-78 13-76 11-86 



6 % ~ .  GREAT INDUS SERIE3. 

A t  XXXVlII-(Continued.) 

December 1858, and Januuty 1859, observed by Mr. E. K i & n  with Xieut.-Cohl Waugir'r 
244ncA Ibdolite No. 1. 

aneb 
behresn 

m I X  & 
XLI 

X t l  & 
XLII 

XL & 
XXXVII 

Circle readings, telescope being mt on XXXVII 

- 

0.1' 190.1' 7'12' 187'18' 14'24' 194" 26' 21.85' 801'38' 28'43' 208'48' 

1)  ,, I 1, n *, # 

1 39-52 137.52 138.60 h36.90 138.74 h35.88 138'72 138.18 235.38 140.78 
237'70 Z 38.04 2 40.40 h35.44 239.10 h35.94 137.86 h37.76 2.36'1~ 141.~2 
136.92 138.38 2 39'58 136'90 139'16 137'2% 138.46 135.40 234.56 R37-44 

834-86 136.58 

38.05 35'98 39'53 36'41 39'00 3635 36.35 36'55 35'35 39-18 

137-34 239.14 137'28 h38-64 139'50 h41'1o 139'3% 2 40.94 138'74 1 36.70 
138.60 138.00 1 38.34 139.76 Z 37-30 h40.40 Z 40'38 840'22 138.50 1 37-58 
2 37-84 138'33 1 37.63 137'94 137.10 140.12 1 40.74 841'4a 2 39.68 839.76 

1 38.98 h39-40 

- 

37.89 38'49 37-75 38'78 38'2~ 40.54 40'15 40.86 38-97 38'36 

1 43-82 143.88 141.68 143.46 Z 40.16 h40'~o 1 40-42 Z 41-76 2 40'84 2 42-28 
1 42.62 1 44-04 1 40.48 h43-46 1 43.26 841.63 Z 39.08 h 40.46 2 42'34 1 40.88 
142.53 d 43-20 141.53 1 43.46 141.94 1 w.go 139'14 h39.56 141'4.3 h40.66 

141.26 

42-65 43-71 41-23 43-46 41.66 41-14 39'55 40'59 41-53 41-27 

1 15.74 116.66 l18'11 h15.98 116-56 hr4-48 Z 16-08 116.16 1 16.88 1x5-84 
1 15'42 117.14 117.82 A16.60 115*3z h16.42 117.66 hr8.10 1 16-04 2 16-54 
Z18.aq 117'00 116.46 116.98 Z 1 6 p  115'34 2 1 7 ~ ~ 8  hr6.70 Z18.28 ll15.64 
116.98 816.34 

16'60 16'93 17-47 16'51 16 .~7  15-41 17.01 16.99 16.86 16'01 

3f= Mean of Omupr 
v = Relative Weight 
c = ~ o l u d e d  Angle 

M =  37'168 

= -14 
1 - - - 0 '24 
w 
C = 64" 16'3 7".68 

x= 39''.00 

= 6 -96 
1 - - - 0 '14 
w 
0 = 59" 48' 38"'99 

Af= 41'''68 

w =  5 6 1  ' = 0 -18 
w 
C = 61' 23'41~~68 

Jf= ~ ~ " ' 6 1  

w = 18 -88 
1 - - - 
w O "5 
C = 7o0~1'16".61 



At XXXIX-(Cuatinusd) 

Da#absr 1858, sbrmed bg( dli. dI: Rielizn with Xiad.-CoM WatcgPr 24-inch Zbdb& 
No. 1. 

4 b  
ba twa  

nl & 
~ V I I I  

, 

~ I I  
& ~ V I  

Circle rerdingq takmpe b e i  mt on XLI 

0.1' 180°1' 7*12' 181.12' 1CW l94. W 81'36' 80la88' #r 48' 20E049' 

I, If I' N " f* N N C N 

139'71 138.16 138'94 137.80 136.08 h41.04 Z 39-68 Z 39-26 2 38yz Z36.96 
h37.08 k38.58 238.43 138.78 238.26 h41.50 Z 38.78 139.06 237.74 137.86 
A38-78 137'48 237.04 139'98 A3g.88 141.44 239.06 138.61 137-82 137.18 
h38.58 140'58 

38-51 38-07 38-13 3835 38.70 41'33 39'17 38'98 38-16 37'33 

A1632 h15.96 818.6% zI7'54 115.86 h17.58 214'54 116'34 z 1 7 . 4  z18.34 
l16-74 h16-38 217.48 l16.28 Z17.iq Arego 2 16'10 Z 16.91 2 18.06 817.60 
h 1 ~ 6 o  1 1784 1 17'4s 116.76 k17.40 hr6.oa 2 16'46 1 17.26 Z 16-88 Z17.08 

1 15'7a 

16-22 16-73 17'84 16.86 16.83 1663 15'71 16.84 17'47 17'67 

Y= Y u d  * = Bektim (hop%: waig 
C r C h d u d d A q b  

x3 38"'76 

, .36 
- 1 -  - o '14 
w 
C = 67'58'38"-73 

x=z 16m.f)8 

= 18 -61 
I - - - 0 '05 
w 
C = 75'38' 16"*87 

At XL 

J a w #  1859, o h e d  drlr. & J E e b  with Lied.-COW Wcucgh'r 24-ineA Tiicodolite 
No. 1. 

ar= Mssaof ahrmp 
o = h h t i v a  Weight 
0 = Cauhded dngb 

itf= 3o*'*aa 

w 9 -10 

I - - - 0 -11 
w 
(2 3 73' 5' 308'aa 

Yr 27".06 

w = 11 '10 
C 
, a 
w 

0 '09 
c -t 72*41'27~*06 

Cirdemdimp,-pe beingsston XXxvll 

0.S' w9' VU* 187.18' l4.W %*PID a.86' Sla86' 0B.W m w  

-VII& 
- ~ m  

& 

* 

n #I I I# H a I# a 

ki9-64 t i 7 8 6  1 3 r - 8 ~  131-00 ha9.58 ha9-26 23t'qB Zgr-oa 231.66 AaR-58 
130.54 128'44 130'70 230.14 A30.02 1 30.92 2 30'6% 2 29'62 b30.38 hag-zo 
h29.56 157-86 1 3 1 . ~  Z 31.78 hag-* .(p.ao 130'36 Z ~ I - P ~  b30.56 A3o.18 

9 * o ~  31'34 30'97 09.68 90'4 30'99 30'63 90'8; 09'31 ' 

196.86 1 27-71 136- o Z28-oo 226.74 126.76 lzt.50 t a m  82698 ka8'ja ' 

Ass88 1 ~6-60 126 4 2 1 28-50 hz6.74 Z 25-94 Z 28-40 1 26'42 hz8.51 ha8-qa 
Aa7-48 227.38 1 25-66 1 z;'oa A37-14 I 25-40 1 27.36 1 2494 126.64 Aa8W 

26.74 07-23 26-39 26-87 16-03 17.75 as74 37-38 28-66 
, 



QBEAT INDUS SERIlLP. 

* 

A t  XL-(Continued.) 

January 1859, observed by Mr. H. Keelan with Lieut.-Colonel Waugh's 24-inch i rodo l i f s  
No. 1. 

M= Mean of Ora 
a = Rekire 
C = Concludad Angle 

M = 25"-39 

= 8 .OO 

I - - - o -13 
w 
C = 62" 14' a5*-39 

Angle 
Mwmn 

IL'I Q; 

=IV 

Circle readings, telescope being set on XXXVII 

0' 1' 180' 2' 7' 13' 187*13' 14' 24' 194'24' 21' 36' 201* 36' 28'48' 208*48' 

n 18 N n II t I, u I )  II 

h26.10 124.52 1 zq.06 124'24 124.38 h26.22 126'86 1 26.34 ha622 124.68 
h26.84 2 24.66 1 23.62 123.76 h24.72 1 27.30 1 25.80 1 26.84 h26.08 hzqrz 
126.50 124.20 $25'00 224.56 h25.26 126'18 225.54 127.64 h2g-10 h2426 

26.48 24.46 24'23 24.19 14'79 26.57 2 6 0 7  26.94 25'80 24'3.5 

A t  XLI 

January 1859, observed by Mr. 8. Keelan with Lieut.-Colonel WaugEa 24-inch !&odolite 
No. 1. 

M =  Mean of 
so c = = ,Mi.. Concluded w%t Angb 

M= 20"*55 

w = 6 '34 
5 = .16 
w 
C = 5g0 I' ao'"55 

M =  

w = 6 p 6  
1 - - - 0 -14 
w 
C = 60" 5' n W - 3  1 

M =  43,,.93 

w = 7 "9 
I -  - - 0 '14 
w 
0 = 47" 44' 43"'93 

. 

angle 
lh3twimn 

XL1ll ' 
=I1 

XLII & 
XXXVIII 

XXXV1ll 

IcleXIx 

Circle readings, t e l e ~ o p e  being set on XLIII 

CP 1' 180' 1' 7"12' 187"lS' lC%' 194' 26' 21'36' 201°36' 28" a' m04V 

n # I' ', ,' u M '1 Y ' I  

219'68 120.18 120.68 hr8.50 zI7'12 122.06 h19-20 120.38 121.06 h20.70 
121.34 1 18.60 1 32-10 h18.92 120'50 1 22.62 h31-20 120.24 h20.2~ 121.24 
h~g-68 119.7~ 121.08 118.18 110-28 123.12 h z z - ~ z  120.98 h20.48 1 r2.5o 

220'16 1 21-78 

20.13 19.50 21-29 18'53 19'52 22-60 21-18 20.53 20'59 21-48 

1 14'38 h12.14 1 12.28 h14.86 1 12-46 1 12-26 h10.64 2 13-18 1 12-oo hr4.06 
1 I 1'96 h 12.7 8 1 I 1.72 h12.34 1 12.94 1 12.08 h 9'26 1 12.68 h12.60 1 14-86 
111.76 h13.16 E 11.61 hr1.06 1 12-28 d 12-oa h 9-41 112.34 hr1.14 113'90 
113.30 hxr-18 h 12.31 

12.87 1r3a 11-87 12-65 12-56 12.12 9-77 12-73 11-91 14-27 

141'42 146.16 Z43.88 141'58 144-28 242'46 h a - 9 %  142.86 143.78 h4amaq 
144.72 h45.92 2 44.06 h42.54 144'70 143-26 h4.6.56 144.66 h45-18 141.1z 
844.80 h42.96 Zqq.18 h43.94 144'34 1 qr86 h45.26 Z++-a6 144.61 143.02 
h++.oo h45-44 142.51 

43'99 45'12 44-04 42'65 44-44 42'86 45-50 43'93 44'53 42'13 



OBSERVED ANGLES. 

A t  XLII 

Januuty 1859, observed by Mr. H. Kielan with Lieut.-Colonel Waugh's 24inch Theodolite 

angle 
betwean 

XL & 
XXX\'III 

XXXVIII 
& f i I  

XLI & 
XLIII 

XLI1[1 & 
f i V  

XLV & 
n I V  

XLIV de 
IL 

No. 1. 

Circle readings, telescope being set on XL 

Oo 1' 180.2' 7'18' 187' 18' 14" W 194" 25' 81' 35' 801" 36' B0 W 8 0 8 O W  

#a P N a t  w I )  tt I# n 18 

251.52 i50'3a 150.70 852.32 151.00 h51.72 251.54 h50'92 1 51.18 253.68 
151.16 251.90 l51.72 h50'6a 152.02 h50'58 252.70 h51.90 h49.88 15a*92 
2 50-7a 2 50.76 2 51-38 h50.50 150.96 851.78 1 52-64 h52.50 h51.30 251.86 

151'48 

51-13 $0'99 51.27 51'23 51'33 51-36 52-29 51.77 50.79 52.82 

Zr1.92 29.16 h ~ o ~ g a  h 8'52 17-84 h1o.50 28.00 18.84 1 9'40 110-82 
1 13.00 1 8-40 2 'Io.72 h 10.04 1 9-50 h 10.34 2 7.82 h 9'34 h 6-98 1 I 1.98 
h 9-12 2892 2 1 1.78 h 8-74 2 8.78 h 9.66 29-28 h 9-30 h 9-32 2 11-66 
h I 1-20 h10.68 

11-31 8.83 11-14 9-10 8.71 10.17 8-37 9.16 9-10 11.49 

112-96 115'30 ~~~~16 h14-90 l18.08 h15.16 215.04 h16-56 115.22 116.10 
1 I 1-04 1 15.08 1 14.58 h15.70 1 16-52 h15.66 1 15.68 h15-70 h 17-74 2 15-70 
h14.94 115'52 2 13'22 h16.30 215.58 h16.00 C 15-50 h15.32 h15.04 114'60 
h 14.64 2 16.04 h I 5-02 

M= Mesn of Qnm r 
w = ~elatioe ~ e i g g t  = C o n c l U d e d ~ e  

Jf= 51'"50 . 
= '9 "73 

- I - - o '05 
w 
0 = 45" 54f51"*50 

x= 9"'74 

= 6 -16 
I - = o .16 
w 
0 = 60" 6 9'"74 

x= 15u*33 

w = 9 '98 

13-40 15-30 14'32 15-63 16.56 15-61 15.41 15.86 15-76 1547 

lzo'68 I? 22-00 A2026 h19'58 1 19.70 h19.14 119'40 hz1.16 1 19-34 1 18.76 
2 20.98 1 21-10 1 20.80 h 19.72 2 21-06 h19.96 1 19-58 hzr.08 h 19.60 1 1boo 
hzo.16 219'92 1 21'36 h18.66 l20.82 h18.86 118.46 hzo.48 Azo.76 119.70 
ha1.84 

= now.07 

w = 11 .82 
I - = o -08 
w 

20.92 zx-or 20.81 19-32 20.53 19-32 19.15 '0.91 19-90 18.8~ 1 C = 58" 1'20~"0] 

158.46 159.56 h56.82 h56'9a 156.54 h57-06 156.04 h56.66 159.50 155'46 
1 60.74 159.12 1 56.46 h57-4% 1 55-24 h57-44 zj57'14 1~56.~2 h58.12 255.98 
h58-52 2 59'34 2 57.78 157'80 257'20 h57-68 257.34 157.92 h59.14 156.50 
855.96 

58'42 59.34 57.02 57.38 56.33 57-39 56'84 57.17 58.92 55-98 

1 =q48 24.94 hz6.50 h26.92 125.84 h 2 6 p  2 27-08 A2506 225.62 2 25-04 
124.36 1 2 5 . 1 ~  125.22 127.46 125.88 h25-16 225.38 015.64 h25.32 225.62 
h25.68 125.12 2 24-80 h27.66 I 24.62 125.04 127.34 ha5.64 h25.88 1 15-58 

24.84 25.06 2.5'51 27 .35  25.45 2571 26'60 25'45 25.61 25-41 

M = 57w.48 

w = 7 'I3 
= - - - o '14 
w 
0 = 60" 2~ '57~ '48  

x= 25n'70 

= .40 
I - - - o '06 
w 

67U39'2511.i0 





OBSERVED ANGLES. 67-0. 

A t  XLIV--(Continued.) 

January and 3'ebruat-g 1859, okerved by Mr. 8: K e e h  with Lied.-Cotonel Waugh'r 24inch 
PbtEoZite No. 1. 

b e s n  

XLII  & 
XLV 

XLV & 
XLVI 

Ci le  le- telescope being set on XL 

0.1' 1800 2' lo 12' 187" 13' 14' 26' 194O 26' Z1° 36' eOLO 86' 28.48' 208O 48' 

,+ 8)  I ,  8 ,  '# H # I )  I# 

h21-24 h18-48 h18-50 ha1.16 220.62 221.44 h20-29 h19'62 hxg.7~ h2a-46 
h21.50 120.50 h1g.98 h20.58 122.64 120.62 h 19.98 hr9.10 h18-72 120.96 
h~g-14 221 '20  1 19'38 h 19-66 1 19-68 1 21.28 h20-80 h1g.52 h18.70 121.86 
1 19.96 1 20.08 220.46 

20'46 20'07 19-29 20'47 20'85 21'11 20'33 19-41 19-05 21-76 

h 4.86 h 5-58 16-20 2 6.28 6 6-24 h 5.88 26.14 1 5-20 13-50 24-24 
h 4-20 2 5-10 1 4-72 1 5.56 h 5.82 h 4.42 1 5'64 1 6-02 13.98 2 5.08 
16-14 1 5'22 1 6.08 1 4-22 h 5.68 h 5 '11 2 5-06 z 5-84 2 4'94 2 5-00 
6 6.50 h 6.04 

' 

5-38 5-30 5'67 5-35 5-91 5'37 5-61 5.69 4-14 4'77 
J 

M= Mhan of Gron 
w r Relative 
C = Concluded Angle 

M =  20.,.28 

w = I I -15 
1 -  - - 
w 0 '09 

C = 59' 20' 20"'28 

y= 5,,.32 

, = 26 .04 
I - - - 0 '04 
w 
c = &°50' 5"'32 

A t  XLV 

February 1859, obaerved by Mr. 8. Keetan with Lied.-Cotonel Waugh'a 24inch Theodolite 
No. 1. 

M= M e e n d G m u p  
w = ReUive Weight 
C = bcludod Angla 

iK= 56"-12 

w = 40 
I - - - o '03 
w 
C = 62'59' 5 6 1 2  

M =  42**.96 

w = 18 -61 
1 - - - o '05 
w 

C = 60" 13'4%''-g6 
C 

Ande 
between 

~ V I  & 
UIV 

. & 
XLII 

Circle readings, telescope being set on XLVI 

0.1' 18o.Y 1011 187011 14O24' 194OW 21'36' 20l0W 28'49' 208O49' 

II # I II n 18 # #I #I 1) 

156.26 2 57-20 2 56-12 155.68 h56.12 2 57-14 h55.94 2 56-04 156.06 256.24 
h57.28 155.76 155.68 157.42 2 56-32 156.00 155'94 156'32 1.55'40 155'94 
157'04 155.80 2 55.14 156.20 156.58 2 55'48 155.30 2 56'64 155'18 155'28 

56-86 56.28 55'65 56'43 56'34 56.21 55'73 56'33 55'55 55-02 

Z 42-70 142.18 143-36 2 42.82 1 qqz4 142'48 h43-62 2 43.02 2 43'76 142'38 
hqz-26 t? 41-96 141.58 643-oo 142.62 142.24 142.94 142.98 2 45-12 142'76 
h42.14 k43.04 142.52 141-62 143'42 143'08 142.36 42.72 144'94 143'80 
143.76 

4a-7% 42-39 42-49 42'48 43.43 42.60 42-97 42.91 44.61 42'98 



68-0. GREAT INDUS SERIES. 

I 

, 

A t  XLV-(Continued.) 

Kbruarg 1859, obemtled 6g MI. H. Keelan with Lieut.-Colonel Waugh'e 24-dnch Tluodolite 

No. 1.  

x= M e s n o i ~ p  
w = %Latire Weight 
C = Concluded Angle 

dl = 45*~.33 

co = -7% 
I - - - 0 '21 
w 
C = 61" 51' 45"'33 

= 41"'03 

w = 15 '73 
I - = 0.06 
w 
C = 65" 13'41''-03 

M= 4 p 1 5  

w = l r  -45 
1 - - - o '09 
w 
C = 49°3a'4tS"15 

Af= 8"'75 

w = 4-51 
I - - - 0 '22 
w 
C = 60" 8' 8 - 7 5  

Angle 
betaeon 

XLII & 
XLIII 

XLITI & 
XLVII 

XTAVII & 
XLVIII 

XLVITI dc 
XLVI 

Circle readins telescope being set on XLVI 

O0 1' 180° Z' v0 12' 187°11 14- !A' 194'24' 21°96' 2Q1°96' 28OW ZOB04%' 

1, 11 11 n I, $8 I, " ,I " 

843.20 141.94 144'04 H45'76 1 45'38 146.66 1 45'56 146'72 1 4-4'24 145'34 
143.22 141.64 145.18 146.28 145.08 145'98 148'32 147.06 145'56 147.68 
143'20 h45'12 h45.96 1 45'44 1 ~ - ; 8  14734 2 47-52 145'58 1 44'42 146'04 

843.40 1 45-40 

43-21 43-03 45-06 45-83 45.08 46'86 46-72 46.45 4-4'74 46-35 

142.12 242.68 141.68 h40.00 141.w 141.14 140.98 241'12 Z40's8 140'40 
l 42.68 1 39.06 243.20 1 40.46 140.14 140.36 139.32 141.54 1 40.66 140-26 
142.20 141.82 840.00 1 41.46 241.42 140.38 140.66 1 41'90 242'30 139.84 

hqo.70 

42.33 41.07 41'63 40.64 40.85 40.63 40.31 41-52 41-18 40'17 

145.56 h4.5-8s 145.98 143.00 144'86 14.5.68 2 46'64 147-21 146'34 146.88 
1 46.60 648.30 1 46.20 14462 1 46-14 1 46-20 147.30 145'10 2 47.12 1 47'52 
146.36 1 46.02 147.14 l w 4 6  246.64 245.62 147.12 146.02 146'22 146.66 

2 45'46 

46-17 46'40 46.44 44.03 45'88 45'83 47'01 46'11 46'63 47-02 

2 9-94 H 10.80 2 10.92 h I r.02 1 9.88 2 8-68 2 7-80 1 7.00 1 7'88 2 8.78 
,? 9-24 h 8.60 1 8.94 1 I 1.38 1 8. jz 1 8-18 1 7.42 1 6.96 1 6.58 1 6.92 
1 9.02 1 r 1.98 1 9-76 I ro16 1 8.74 1 7.96 1 8-10 1 6-02 16.86 I 2-92 

l10.92 

9-40 10.58 9-87 10.85 9." 827 7'77 6.66 7-11 7'87 



OBSERVED ANGLES. 69-0. 

dt XLVI 

F e h q  1859, observed by Mr. 8. Keebn with Lid.-Colonel WaugNs 244neh 17reodolite 
No. 1. 

between 

XLW & 
nv 

n v  & 
xLvIII 

Cirole resdingq telescope being set on XLIV 

0' lD 180'1' 7" l.2' 118' 18' 14"W 1M086' 21" 86' 201" 38' 28" 48' ZOB04S' 

#I  ID f I  f I  H # I  I* #I t o  f l  

158.26 2 58-66 158-16 159'38 257.98 h61.58 159.56 2 57.10 h57-92 1 ~ ~ ~ x 6  
2 59'38 158.36 h58.36 160.48 159.96 h60.18 2 60.12 2 59.80 h57-40 2 57-96 
159.24 2 57-56 157.62 159.86 158.64 Z 60.64 158.60 159.62 h59.w 2 58.96 

1 59'62 
- 

58-96 58-19 58.05 59.91 58-06 60-80 59'43 59-04 58-11 58-69 

149'70 t 50.00 149.08 147.36 2 48.28 148.66 2 48.98 2 49.40 h47.58 h49.68 
2 48-38 Z 49-96 h47-58 1 49.44 2 48-14 h49.80 Z 48.54 1 50.00 h4ESra h4ga94 
14742 148'46 h48.70 348.02 2 50.00 Z 50.30 Z 49.16 2 50-56 h48*6a 1 50.32 

48'57 49-47 48-45 48-17 48-81 49'59 48-89 49'99 48'11 49'65 

M =  Mean of UTOU 
a = ~ l a t i v e  ~ e i $  

= 

x= 59"'00 

: = I' " 4  
- - - 0.09 
w 
u = 56" 9' 59"'00 

. 

H= 48"*98 

= 17 '20 

I - = o so6 
w 
C = 61" 3'48"'98 

d t XLVII 

March 1859, observed by Mr. 8. Keelan with &ut.-Colonel Wat#s 24-inch Tireodolite 
No. 1. 

, angle 
behreen 

L & 
XLIX 

XLIX & 
~ V I I I  

+ 

Circle resdingq telescope being net on L 

0-1' iwi* P W  mu' 14"W mow n0u* mi0w at1~~11 m w  

# # I  B f  I t  # f  ID I I  H I I  W 

2 34'36 h34'1a t 34.20 135.48 t 34.88 b35-20 135-36 t 36'30 Z 34.48 t 35-44 
2 34-10 h35.20 135'64 Z 34.56 135'14 2 35-41 2 36-34 135'84 1 35'70 1 36.12 
135-40 135'38 1 33'94 1 35-06 2 36'54 2 36.60 2 34'56 2 36-12 135'84 Z 36.86 

1 3 7'46 

34'69 34'90 34'59 35-03 35-52 35-74 35.41 36'43 35-34 36'14 

148.40 147.76 t 46'70 141'94 1 47-20 2 47-06 2 46-16 2 47'68 t45.50 2 46-74 
2 46.96 145.90 146.18 246.56 146.96 Z 45'14 147'88 146'32 2 46'54 1 47.04 
146.62 2 4 - 4 4  148.52 1 46.18 1 45-76 2 46-34 247.98 245'54 2 45-31 1 45-04 

2 46-62 246'48 1 46.34 

47.33 46'70 4f '01  46.04 46.64 46.18 47'34 46'47 43-79 46-27 

M= M e a n o f h  
w = Blstive we& 
C = Concluded Angle 

ilf= 35"'37 

W = 19 '7% 

- I = 0 '05 
w 
U = 46" 29'35"'38 

y= 46,,.58 

= 11 '55 
- ' - - o '05 
w 

= 54°45'46"'58 



~ G D .  QBEAT IKDUS SeRIES, 

- 
A t  XLVII--(Continued) 

Xwch 1859, observed by Mr. 8. Iikelan m'th L id . -Cohe l  Waugh'u 24-inch Theodolite 
No. 1. 

M =  M c c m d O r o  
0 = Balrtire w+% 
C = Concluded Angle 

M =  5'"03 

W = 22 '" 

- 1 -  - 0 '05 
w 
0 = 6g0 50' ~'"04 

M =  54"-18 

, = 25 .60 
I - - - 0 '04 
w 
0 = 55" 58'54"'18 

hkTb 
b e e n  

XLvlll ' 
XLV 

XLV & 
~ ~ 1 x 1  

Circle reading% telescope being set on L 

0" 1' 18001' 7O12' 181'18' 14'24' 194'24' 21'35' 201' 86l 28'48' W4W 

z n I IS ,I I I PI I I $1 

h 4-78 h q'oo h 4'66 h 4-94 Z 6-00 Z 4-30 1 6-18 Z 5-36 h 5-92 h 4-38 
h 5.36 1 5-20 h 2-96 h 4-18 2 3.66 2 4.30 2 5.58 1 5.38 h 7-14 h 5-18 
h 6-42 1 5.22 h 4.50 h 4-30 2 4.90 1 5.40 1 5.66 1 4-44 h 4.r8 1 5.98 

16.28 1 4'60 

5'5% 4'81 4-04 4-54 5-21 4'67 5-81 5'06 5'46 5-18 

153.60 154.41 153.94 h52.60 2 52-72 15qgz Z 54'58 153.92 h54'06 h56.06 
155.24 155'06 h53.66 h53.96 153.62 254.74 154.76 154.44 h53.86 h54'ro 
h53-64 254'32 h53.58 h54.16 1 pm98 1 54.04 154'56 154.88 h54-6% 154.30 

54-16 54.60 53'73 53-37 53-11 54'57 54.63 54.41 54'18 54'82 

At XLVIII 

Xiarch 1859, observed by Mr. 8; Keelan with Lid.-Colonel Waugiis 24inch lkodolite 
No. 1. 

bnpb 
behrean 

XLVI & 
XLV 

XLV Q; 
~ V I I  

h 

Circle muhga, telescope being aet on XLVI 

O0 1' l8Oa2' 7' 18' 187'lSf 14O W 194' 25' %lb 36' 201.86' 2S0 4W 208' 49' 

#I IJ I) rr b I n I# ~f II 

h 3-10 2 z.52 12.86 Z 3-72 Z 2-78 Z 3.16 2 3.88 Z 3.46 h 3-70 h 3-04 
1 2'40 1 1.90 z 4'28 2 3.82 1 3-82 1 3.66 Z 4-16 13.78 2 3.28 1 3'54 
1 2'92 13'00 z 4-98 13'oa 1 3-02 Z 2.48 13.62 1 5-30 Z 3-71 1 2.64 

1 4'92 

2-81 2'47 426 3-52 3.21 3-10 3-89 418 3-57 3-07 

h 8-70 1 8-92 h 8'64 1 8.38 2 9.88 1 10.50 Z 10.04 Z 9.22 h 10.14 h 10.82 
2 9'86 2 8.56 1 8-94 2 10'34 1 8.02 Z 9.22 2 9'88 110.26 Zro'28 1 9-56 
1 7.56 Zg'12 1 8.80 1 9'54 2 9-06 1 10.42 1 9.82 Z 8.68 1 9.36 1 9-22 
1 9-04 

8'79 8-67 8.79 9'42 8-99 1o.05 9.91 9-39 9-93 9.87 

iK= Meanof Groap 
w = Relative Weight 
C = Caucluded Angle 

.M= 3'1.4; 

= 23 '4' 
= - - - o -04 
5 0 .  

0 = 58"48' 3"'4r 

1~ = 91*.38 

= 24 .59 
I - - - o '04 
w 
C = 60°37' 9"-38 



OBSERVED ASQLES. 7 1-0. 

dt XLVIII--(Continued.) 

March 1859, observed by Mr. E. Keelan m'th Lieut.-Colonel Waugh'a 24-inch Z%odolite No. 1. 

M= Mean of h a p a  
v = Relative Weyht 
C = Concluded a l e  

M= 5°"'59 

= ' 7  '7' 
- 1 -  - o a06 
w 
C = 79' 15' 50"-59 

M= 5+".86 

w = 19 -77 
1 -  - - 0 '05 
w 
C = 47O 54' 54'"85 

anBle 
behrem 

XLVI1 dG 

X L ~ X  & 
LI 

dt XLIX 

A .  1859, observed by Mr. 8. Keelan with Lid.-Colonel Waugh's 24-inch Zhodolite No. 1. 

Circle readings, teleaaope being set on L I  
Y= M m  of QToup 

b e e n  - w = Relative Weight 

00 1' lW 1 70 12' 187O13' lC24' 194O25' 21°36' 201°36' 88'4' % B O W  
0 = Condudad -la 

C ,, I 8  , '8 #I " ,, '# '# 

LI & h42.62 Z4a.70 142'36 2 40.78 h41-72 2 42'34 h42.26 1 42-34 143'50 Z 41-98 M =  42".64 
~ ~ 1 1 1  h42.90 143.40 I 42.10 141.76 h 4 ~ - 5 0  143.28 143.56 2 42.68 1 4 z . a ~  1 43-90 

h42-12 1 4 - 1 8  141.76 143'24 k 4 r 3 1  243.60 142.84 h 4 3 . 1 ~  142.66 141.38 W = 38 '30 
144'56 142'6a ' = o '03 

w 
= 7 1 ~  50' 4am*64 

42'75 42'76 42-07 42-39 42-18 43'07 42.89 42-79 42'79 41-47 

h23.38 121.00 120.88 Z2416 hz4-4.4 124.72 ha3.54 Zaa-92 I 21-50 2 2a.qq x= 22U.53 
XLVIII & h22-48 121-02  1 2  1.50 Z 22.68 123.94 123'08 122*10 2 12-64 2 22-70 120-22 

XLVII Aa2-PO 1 20.88 h20.78 122.34 h22-90 2 23.22 123.28 123.84 123.52 120.24 = .53 
h 21.86 - 624.28 1 20.76 - - - o -13 

w 

22-69 20.97 21.26 23.06 23.76 23-67 02.97 23..+a 22.57 a0.92 C = 45- 58'22''-53 

Circle readings, telescope being set on LXVI 

00 1' 1800 2' 7O 18' 187O13' 14' W 194' 25' 21' 86' 20l036' 88.49' %BO W 

P /P D, I " " ,, " , 
A50.36 149.92 h51*1o Z 50.12 h49.42 849.66 h49.76 h48.72 h51.68 850.02 
h50-76 1 51.52 h50-78 2 51.52 h49-02 1 52'20 h50.80 1 50.64 h50.80 h50.66 
2 w.90 l50.92 h50.88 150.80 h50.04 152.24 h49.02 151.66 h52-36 h51.58 

1 50.40 1 49.82 

50.34 50.79 50.91 50.81 49.49 51-13 49.86 50.21 51-61 50-75 

h54-66 155'30 h54-52 I? 55-50 h55-22 h5.5'08 h52.06 h56-32 h54.06 154-12 
h54.76 155.14 156.40 153.68 h55.76 156.28 154.32 1 54-98 154.88 h54.80 
2 54.30 155.12 h54-92 154-48 155.60 155.50 h55.22 154.08 h53.06 h55.26 

h 54'3 2 

54'57 55.19 55-28 54'55 55'53 55-62 53'98 55-13 5400 54'73 



7 % ~ .  QREAT INDUS SERIES. 

A t  XLIX--(Continued.) 

AF'Z 1859, observed by Mr. H. Keelan with Lieut.-Colonel Waugh's 244nch ZJieodolite No. I .  

Angle 
Lwhre011 

XLVII 
L 

L & LII 

LII & LIII 

LIII & LI 

Circle readings, telescope being set on LI 

om in 1t3~02~ lo iv 1870 13' 140 w 1 9 4 ~ 2 ~  21031,~ mi0 wD aaOa# mw 

I# , I# I. I, I ,# 1, I# 

h10.08 2 11-90 211.52 210.08 h 8.56 2 9.74 h 8.02 210-4% 111.56 211.74 
h10.50 210.24 h12.88 110.54 h 9.73 2 9.62 1 10.38 2 9-60 111.00 112.84 
h 1 0 ~ 5 6 ~ 1 1 ~ 9 4 h 1 2 ~ 6 4 Z  9-86h10.64 Zg-58110.5i h 9 ~ 3 a 2 1 1 - 0 ~ 1 1 g . o o  

1 10.58 

10.38 11-36 12.68 10.16 9-64 9-65 9-88 9-78 II-SO 12-53 

h53.32 Z 52-70 15364 2 52-58 h55.60 155.86 154.94 2 59-96 2 52-66 254.86 
h53.94 254.28 h51-50 2 53.64 154.50 153.94 1 53-18 h53.92 1 52.88 1 54.56 
152.70 154.0~ hp-56 154.52 153.34 155.12 253.50 h54.4~ 151.4~ 155.86 

53'33 53-67 52-57 53-58 54"@ 54'97 53'87 53-77 52-32 55'09 

h39.08 237.86 2 39-52 140-00 h39.70 2 38.24 h3g-10 239.00 141-98 2 39-18 
h38.94 138.18 138'14 139.10 h38.66 237.34 13866 h37.32 2 41-84 139.30 
h39.84 137.28 h38-88 1:36.82 h39-70 137.00 1 39-32 h39-24 2 49-86 140'42 

2 37.0% 

39-29 37-77 38.85 38-24 39'35 37-53 39-03 38-51 43-23 39.63 

h 1a.04 2 12'52 2 12-14 Z I 1-68 h10.24 2 11-28 h I 1-50 1 11.56 1 9-63 2 9-22 
h1z.10 211.56 h13.11 111.16 ~ I I - 9 6  111.58 h11-78 AIZ-60 19-72 18.64 
hu.06 Z 13.00 h12.86 2 13'06 h1z.10 1 11-16 1 10.72 110.34 2 8.92 Z 8.06 

1 13'34 2 10.66 h13.98 

11.73 12.36 "'71 12-31 11-43 11-34 11.17 11.87 9.43 8.tS4 

hC= Ye~nofC)rou 
w = Restire ~ e i &  

= 

M= 1°"'73 

, = 6 .8= 
I - - - 0 '15 
w 
C = 62" 15' 1o1'73 

M =  53"'76 

: = 9 '9' 
- - - 0 '10 

w 
C =  61025053p1-76 

x= 39'"04 

w = 5 '31 
I - - - o -19 
w 
0'58" 0'39"'04 

M = 

w = 5 -43 
I - - - o -18 
w 
C = 60' 29'11"30 

At L 

A p l  1859, observed by Mr. H. Keelan with Ldeut.-Coht Waugh's 24-imh ZXeodolite No. 1. 

Angle 
between 

LII & 
~ L I X  

Circle readings, telescope being set on LII 

o*e# 1soe2# ~ O I Z *  i w i a 8  140 w 1940 w 2i0ss* mieast s ew  mew 

#I N I1 I1 , I# I*  ,, 11 It 

144.86 h45.63 2 47-36 Z 45-78 246.88 Z 47-74 14763 248.36 149.23 Z 48-50 
h46.28 h47.46 1 46'44 2 47-54 2 47.62 2 48-42 2 47-96 248.78 2 47.96 2 48-61 
h46.58 h46'94 146.64 2 47.90 2 48.42 1 46.96 2 47-08 148.58 2 46'26 147'24 

2 47-24 

45-91 46'67 46'88 47'07 47.64 47.71 47'55 48-57 47'67 48.12 

M= Msan of brao 
(D = Relative 

= -uded b l e  

di = 4;"38 
, = 
I 

I3 '37 
- = o '08 
w 
C = 61~37'47*'38 



A t  I,-(Continued.) 

April 1859, observed 6y Xr. H. Keekm with Lied.-Colonel Waugiis 24-inch 2l"eodblite 
No. 1. 

M= Mesn of Qmu 
ca = Relative ~ e i g y t  
C = Concluded Angle 

dl= 14".86 

w = l9 -60 
I - - - o '05 
w 

C F 71'15'14*'86 

Anglo 
between 

XLE L 
~ ~ ~ 1 1  

Circle readings, telescope being sot on LII 

0'2' 180'2' 7'12' 187" 13' 14' 24' 194' 24' 21'36' 201'36' 280 48' SXB049' 

,, r, '8 " I. ,I w 

h 4 1 4  h15.70 l14.88 115.84 115'32 Z 14.70 Z 14.12 Z 14'84 114'32 116.78 
h1444 h15.72 1 15-20 113.70 1 14.12 114.78 1 13.62 115.28 114.82 115'52 
h13.08 h14'86 113-4a 1 14.96 114.36 114.74 2 15.36 115.06 115.84 116.28 

13-89 13-43 14-50 14.83 14-60 14-74 14-37 15-06 14.99 16-19 

A t  LI 

March and April 1859, o6served by J ~ T .  H. Keelan with Lieut.-Colonel Waugh's 24-inch 
5'Eeodolite No. 1.  

M= Mean of h p a  
w = Relative Weight 
C = Concluded h g l e  

Jf= 22"'70 . 
= 5 a$B 

5 = 0.18 
w 
C = 60' 14' 224'7 I 

dl= 45"'79 

= 6 - 8 ~  
I - - - 0 -15 
w 

C = 32" ag' 45'"80 

= 46'%86 

= 1o ~~5 
I - - - 0 'I0 
w 
0 = ag* 57'4tS-87 

Angle 
between 

XLVT1lb? 
XLIX 

XLIX d: 
R 

R M & 
LIII 

I 

Circle readings, telescope being set on XLVIII 

0° 1' 180' 1' 7' 12' 187' 12' 14'' 24' 194' 24' 21' 36' 2OleW 28'48' 208'48' 

,' I' 8' ,I I' #* ,' C ,I ,I 

Lz1.92 1 22.24 2 22.52 122.54 2 23'54 1 25.48 I22.74 Z 21-74 1 22.38 E 18.82 
h21.~8 120.94 1 21.06 1 23.52 2 23-52 126.62 124.46 1 23-04 2 23.26 2 24-60 
hzi.74 122.32 2 21.32 121.58 123.66 124.18 2 24.90 1 32.42 l22.60 122.46 

2 26-00 1 21-90 120-8% 121.32 

21.88 21.83 21.63 22-55 23.57 25-37 23'50 22.40 22.27 21.80 

d46.66 d46.76 d42.67 d45-17 h45.94 145'58 146'72 146.00 l46.06 246.74 
d47-02 d45.96 d44'65 d44.29 145.86 2 53-64 145'48 2 45-24 2 44.18 144.96 
d47.14 dy .10  d42.79 d4467 d46.27 146.50 146.66 146-70 1 4 s  72 2 47.76 

d47.53 d45.19 d46-49 2 47'54 d48.83 

46.94 45'94 43'37 44'71 46-40 45'23 46'34 45'98 45-88 47'07 

144'98 144.84 247.72 h47.96 h45.78 147'66 145.38 2 49.30 2 47-96 244.24 
146'26 1 47.12 2 46-74 h47.00 h44-68 147'48 145'74 148.10 148.98 1 45-04 
145.20 147.18 146'74 h47.14 2 47-58 1 48.06 147'26 z47'18 E 47-18 245.76 

1 48.28 147.06 147'26 47.68 d46.33 246.82 247.30 dq7-35 
d46-70 
d47-96 

45'48 46'86 47.07 47-29 46'66 47-73 46'18 47-85 47'86 45'60 



74-a. QREIT INDUS SERIIES. 

7 

A t  LI--(Continued.) 

March and Ap'E 1859, observed by Mr. H. Keelan with Lieut.-Colonel Wauglis 24-ind 
modolite No. 1. 

angle 
betrr#m 

=I1' & 
LV 

C i e  readings, telescope being set on XLVIII 

0.1' 180.1' 7*1Y 187°12' 1C24' 19PW 21'86' 201°36' %*a' m O W  

N n D ,8 t# I, I ,  tt u #D 

1 48-14 147.78 Z 47-98 h++-00 146.56 115.90 2 48-50 148.66 248'12 2 51.18 
2 45'96 146'94 147.78 h45m40 h46.46 146.92 2 47.50 148.04 2 46.06 149.62 
146.24 148.36 2 47.40 2 46.24 2 47.22 145.38 146.32 147.34 148.28 148.18 

M =  Meam of &om 
= BeIstim we& 

C =  ConcludedAngb 

= 47,,.J 

= 

A t  LII  

Ap'Z 1859, observed by Hr. 8. Reelan with Lieut.-Colonel Waugh'a 24-a'nd llieodolits 
No. 1. 

-63 1 48-80 147.06 145.28 
1 46'32 

M= Yesn of QTyqn 
w = Iblatiw Wsrght 
C =  hdudbde 

X= 48".37 

= 14 -65 

L = 0 -07 
w 
C = 59'' 23'48"'38 

a= 27~*.31 

= 6 -43 
I - = o .16 
w 
'= 57'38'a7n'33 

M =  18U.73 

, = I4 m36 
I - - - 0 '07 
w 
'= 57. 6'18M'73 

doglo 
betwoen 

LIV ' 
L1ll 

LIII & 
m I X  

X L E  & 

J 

47'29 47.69 47-73 45.68 46-37 46.07 47'44 48-01 47-14 49-24 

Circle readings, tele8~0pe being set on LIV 

0 ' 1  l s O o I  7'lZ8 187'13' lQ24' 194'26' Sl086' zO1°36' %So&' W''W 

w n c H #t ,I #, N I C 

h48.04 h49-a6 148.08 14760 246.76 148.3% h48.90 h50.42 146-38 24qa4 
kq8.34 h48.52 147.02 1 49.14 148.64 Z 47.34 A49.62 h48.68 2 47-72 2 50.44 
147.66 h49.16 1 48-16 148.46 2 49.00 2 47-76 147.64 147.9% 2 49-84 1 47m80 

149.64 150.74 149'56 

48-01 48-98 4775 48'40 48'13 4781 48.79 4917 48'67 48'01 

ha7.68 hz6-60 Za5.84 1 37-20 2 28.86 Zz7.7a h25.58 hag'++ 130'36 131.28 
ha6.38 h26.70 2 26-94 2 15-74 2 27.20 128.76 ha6.36 h26.24 2 29.48 2 27-38 
ha7-14 h26,24 l26'1o 2 a6.78 1 26-98 126.73 127.30 137.46 8 28.54 2 29.86 

127'48 

27.07 26.51 16-29 26.5 3768 27-73 26.41 36.38 29.46 29.00 

h17-64 hr7.54 Z19.18 118.74 118.53 I 19'aa h17-68 hr8-76 z 17-60 2 16'20 
Aig.14 hr8-10 118.52 120.22 219.96 120.68 h17-43 h19.38 118.88 217.96 
A18.16 h18-50 1 19-16 120.06 2 rgS5a I ~g '++  A r 7 . p  119'40 2 18'06 118'88 

2 19-80 

18-31 18-05 18.95 19-67 3 19-78 17-67 19-18 18.18 18-21 

w 
C = 75' 9'47"'27 



A t  LIII 

Ap'Z 1859, observed by Mr. H. Keelan with .Lied.-Colonel WaugXs 24inch neodolite No. 1.  

-4 
betloem 

LI & 
XLIX 

& 
LII 

LII&LIV 

LIV& 

f- = o -18 
w 

2 50.54 150.88 h47-ga 2 50.16 h4y-go 147.90 h48.24 248.42 149.44 148.84 Y = qgV'5a 
LV & LI 151.78 151.23 h48.28 150'76 h49-68 h48.40 1148.84 148.56 249.94 h5064 

I 
2 50.00 2 $0'71 150.14 Z 50.34 h51-48 1148~8~ A4;.80 149.18 148.50 h48.84 = 8 '50 

I - - - 0 '1% 
w 

50'77 5094 48-78 50.42 50'35 48-38 48.13 48-73 49-31 49'44 C =  55'21'49"'~ 

Circle dings, telescope being aet on LI 

OY 1' 180°1' 7'12' l87'18' lc 24' 1!M025' 21°36' W)1°36' S 0 4 Y  808*4B' 

dl= Yssn0fC)ron 
w = Belatin ~ e i g f f t  
C = Concluded Angle 

a, u N I, Y Y ,# , 
L 17-78 1 16-42 h 17-00 2 16-18 2 18-22 Z 17-34 h 16-61 1 17-58 Z 16-94 h 15.90 
2 16.86 1 17-13 h 18.50 1 I 7-10 1 16-42 2 16.86 h 16.82 1 18.04 1 15.56 h 17'3a 
115.50 1 16-64 1 18.44 2 18-16 Z 17-06 118.02 hr7.23 2 16-72 Z 18.12 hr6.86 

1 15.80 

16-71 16'73 17-98 I 17-23 17.41 16'89 17'+5 16.61 16.69 

A54.64 153'88 154.68 153.06 153.48 2 54-60 h54.10 153.98 151.43 155.34 
154'38 253 '1~ 154.68 154'74 253.04 154.76 h53-26 153.80 152m00 A55.96 
255'4.4 Z 52'90 153.60 154.46 152.60 2 54-61 h53.36 154.30 151-;0 h56.34 

54'79 53'3O 54'32 34-09 53.04 54-66 53'57 54-03 51.71 55-88 

126.38 l a7-58 h37.84 E 37.23 128.54 h27-46 h29.30 12940 l27.20 129.54 
196.66 lz7.ra h~5.76 2a7-32 1~9.71 228.32 h29.40 128.00 129.20 ha?-08 
2 28-46 126.10 1 26-98 1 28-22 1 29.16 1 28.06 h37.94 lag-18 1 28.92 hz7-aa 

2 28-00 127.86 

11'17 26.93 06-86 27.59 29-14 27.96 28-88 18-86 28.44 27-93 

213.83 111.46 hrn-36 11a.86 Zxq.14 114.46 h 9-82 112ga 213.70 h10.38 
l1a.18 2 12.54 h13-26 1raa5a 112-70 113.32 h 9-82 2 12.10 2 12.12 h~o-78 
111.84 112.58 111.48 111ga z12p2  113-84 h11-18 112.70 1x3-70 h11-68 

rag5 r a ~ g  12-00 12.43 13-35 13-54 10.27 13-57 12.84 10.95 

3f = 17"'q 

= 28 "S 
- 1 -  - o -04 
w 
0 = 57' 3' 17"*08 

Y = 53,lsg4 

w = 7 '50 
I - - - 0 'I3 
w 
C = 64020'53'"94 

x= '7"'g8 

, = 11 .60 
I - - - 0 '09 
w .  
O = 6 3 *  0'27"'98 

M =  1".'30 

* = 
I - - - 0 'I1 
w 
C = 58" 14' 13a'30 



7 6 ~ .  GIREAT INDUS SERIES. 

A t  LIV 

*APeZ 1859, obsmcd by Mr. H. Keclan with Lieut.-Colonel Waugh's 24inch Theodolite 
No. 1. 

fJanuay 1861, observed by Lieufenants J. Hcrschtl and H. R. fl~uilZer with I).oughlon 
and Sirnrns' 36-inch IReodhZite. 

M= Mean of Ghonp 
lo = Relative Weight 
C = Concluded dngb 

- 

di = 43"-ox 

w = 
I - I9 -46 

; - '05 
= 580 43t43t..67 

Hi= 44".36 

M=33'*.47 

: = 16 '64 

- = .06 
w 
C = 62' 15' 33*'-47 

Angle 
between 

t 

LVII I  6 
LVI  

d m g  

f 
L V l I I  & 

LVI  

LVI & 
LlII 

I 

Circle readings, telescope being set on LVII I  

0' lf . 18Ciol' 10 l Z f  187' 12) 14'24' 194' 24' 21'35' 201'36' 28'49' 20S04' 

It #f tf I D  U ,I ,a ,I D# n 

l40.02 h40.82 h42.46 h42-12 144.02 h42-80 141.66 143.76 243'10 143.16 
141.96 h42.24 h43-08 h43.42 144.32 hqz.52 143.56 2 44'16 144-46 143'76 
142.00 h42.22 h4z-34 1 43-32 1 43-92 h43.26 1 43 64 144'30 1 ~ 6 0  143.12 

41-33 41-76 42-63 42'99 44-09 42-86 42'95 44-07 44'05 43-33 

Qo1°17f 121' 16I 808'28' 128028' 315'42' 135'41' 322O63' 14Z06Sf S30°6f 150'5' 

h43-04 h46.40 h45.46 h ~ 4 8  h44-62 7b43.14 141'68 Z ~ ~ I Z  144.22 Zqq.28 
h43-64 h45-32 h43-66 h43.72 h46.00 142.28 142.20 144'38 1 46.74 Z44.68 
h44-76 h.14-96 ha ' 5a  h43.84 144.56 143'3 J 1 44-70 143'76 leq.04 145.92 

141'36 2 45-92 
2 46.96 
1 43-88 

43-81 45-56 44'55 WOI 45-06 42.93 43-46 44'09 45-23 44-96 

Circle readings, telemp being set on L V I  

65'66' 245'66' 18'8' 258'8' 8C0W 266'19' 85'82' 267*32' 

#D ff  ## ## ff  #f H N Df " 
134.00 134.18 h31.46 h35-za 1 33.48 h33-36 2 34-43 Z 35-32 135.78 132-70 
Z 31'36 133.24 131.58 h32.98 13a.51 134.18 132.58 133.28 132.60 133.94 
131.42 A34'66 h33.60 1ga.1; 133'60 133.64 132'76 Z 34.84 1.33'92 133.74 
2 31-54 133'90 1 33.16 

31-58 34-03 32'55 33-56 33-20 33'73 33.25 34.48 33-87 33-46 



' 

A t LIV--(Continued.) 

* A p ' l  1859, observed by Mr. H. Keelan with fiat.-Colonel Waugh's 24inch 27~odolite 
No. 1. 

+January 1861, observed by fieutenants J. He7~chel and IZ R. nuillier with Zkoughton 
and Simma' 36-inch Tkodolite. 

Bf=MeanofQronp 
a = &dative Weight 
C = Cancluded dngb 

X= 13"-88 

w = 15 'oo 
1 - - - o -07 
w 
0 = 57'35'43"'88 

angle 
between 

LIII b 
LII 

Circle resdinge, descope being eet on LVI 

68'46' 2880 46' 65' 66' ='MI' 18'8' 859'8' 86' 19' e800 14 87' 88' W0S1 

, f, ,I )I If N )I f, ,, I D  

1 &'zo i43.20 h43-a2 1.p-44 144'54 h4q1o 145.16 2 44-96 142'06 143'36 
143.80 h43.96 142.94 Ay-78 2 44-31 h43.74 244.46 2 45'2% 143'94 142.84 
244'8% hq2.23 hlg.5a 145.80 144'74 h44.16 Z 45-10 14.30 243.46 2 43-50 

1 41 -82 ", 

44'27 43'13 43-23 43'46 44'53 44.00 44'94 44'79 43'15 43-26 

A t  LV 

SApra'1 1859, observed by Mr. E. Keelan with Lied.-Colonel WaugA's %inch 53eodoZite 
No. 1. 

5Januur.y 1861, observed by fiezstenants J. Herschel and 8. R. ~ u i U i e r  with T!roqhton 
and Simm' 36-inch Theodolite. 

x= Mean of Glro 
0 = M v o  w4% 
c =  COnoluaeaAng~ 

M= a3'"95 

= 18 '48 

- 2 -  - o '05 
w 
0 = 49' 28# 23"-96 

= ,.6"s35 
= 4 -0% 

f- = 0 '25 
w 
0 = 50'53~56'"35 

* 

anBle 
behrddn 

L?& 
LIII 

$ 
LIII k 

LVI 

Circle regdinga, telescope being set on LI 

0.1' W I  Yl2' lW18' 14'25' 194.1' Bl086' 801'56' 28040' 

#I I D  .I N f I  ,# If  If a If 

haqn.+z hzaW5a 114'36 l aqo6 Z 22-46 1 2a.za ha3.36 2 27-82 224'06 Z ~4.34 
124.66 ha5.40 1 2 ~ 0 4  2 q.11 Z q - 2 ~  123.32 ha4.06 1 2580 123.96 124-16 
hag.14 h14.24 2 2450 2 23'5% 121.54 124'33 haqoa Z 22'54 Zaa.86 123.80 

h24.78 23'46 

24-07 94'24 24'63 2423 23.07 13-29 23-81 94'41 03-63 24'10 

h.54'32 154-68 Z 57.48 Z 56'- Z 57.34 Z 56-02 155.20 Z 54-68 Z59.1. 2 59'38 
h55-10 854'10 158.42 154-.+a 156.48 155-xa h54-30 255.96 158.76 159.24 
155.88 155-10 1 55-06 155.34 256.56 1 55.88 2 56'18 1 57-42 2 58.84 2 58-00 

56'94 2 55'76 

5S"o 54-63 56-98 55.33 56-79 55-67 55'93 55'96 5 b 1  58'87 



78- -~ .  QRZAT INDUS SERIE8. 

r 

A t  LV--(Continued.) 

$ A .  1859, observed by Mr. H. K e e h  with Lied.-Colonel Waugh's 24ineh X4eodoZite No. 1. 

§January 1861, observed by Lieutenants J. Herschel and H. R. fiuilliep with Troughton and 
Simms' 36-inch %dolite. 

dC= Maan of C)ronp 
w = Relative Weight 
0 = C o n o l u d e d ~  

M a  sou'39 

w = rq -0% 

1 -  - 0 -07 

Q = s904$50N'54 

X= 50"'7f 

angle 
betwem 

$ 
LVI & 
LVII 

Circle & g ~ ,  telescope being eet on LI 

0.1' 180O2' 7'121 187°18' 14'86' 194'86' 21'85' 201'96' 28'W 208.49' 

D a c a N c t, I )  I D  I, 

h4g-04 h51.86 Z 51-14 Z 31-64 Z 52-94 Z 49-78 hq6'54 149'96 Z 49.02 147'94 
h50-28 h51.gq Z 50.26 l ga.xa 2 50.08 2 51.24 149.24 150.0% 2 49'94 148.10 
h50.38 h51.38 2 53-70 1 50.64 2 50'08 24g-00 Z 49.96 149.86 149.64 2 50.00 

152'04 2 49-30 151.24 

49-90 51-73 51-79 51-47 50'60 50.01 49.25 49'95 49'53 48.68 

At LVI 

*May 1859, observed by Mr. H. Keelan with &kt.-Colonel Wauglls W n c h  Theodolite No. 1. 

tJanuaty 1861, observed by &wtenants J. Herschel and H. R. IlruiUkr un'th fioughton and 
Simms' 36-inch Theodolite. 

Inner SWJ014' 1 W  14' 801'26' 1%7°26* 314'38' 134'38' 821'49' 141°W 3B02' 148'Z 
ndilw I 

- 

anple 
lntwem 

LIX & 
LVII 

f 
LVI & 
LVII 

h52-64 152-00 h50-5a ASP-IZ hso-IZ 2 51-46 Z 51-58 152.08 149'11 148.43 
h52.56 h50.78 h50'1a h51'3o 2 48.96 2 49-82 150.84 151'60 2 49-83 48- 70 
k51-92 h52-62 h50.32 h51-00 1 4 9 ' ~  151'48 2 50'7% 1 51'14 1 50.40 Z 49'34 

52.37 51.80 50'3a 51-47 49-51 50.91 51-05 51.61 49.78 48-81 

Circle &ga, teleaoope b e i i  set on LIX 

0.1' 180'1' 7'12' 187°13' 14OW 194'25' 21'96' 201'36' 28'48' 208048. 

A40.06 h41.28 Z 37'2% 2 39'72 hqa.20 142'30 h40-36 Z 36.68 139.44 137'26 
h40.68 Z 41.18 2 37-96 2 39-51 h41.92 2 41-34 137.34 Z 38-92 2 40.62 1 38-60 
h40.86 237'7 a Z 39.18 Z 40.04 143.64 2 41.64 Z 40-40 2 3 7 ' ~  Z 40'24 Z 38-88 
140.42 Z 39-76 Z 40.98 Z 3 7-68 

40'51 39'99 38'11 39-77 42'59 41-76 39-77 37'68 40'10 38-25 

M= MeUl0fC)roa 
a = ~ e ~ i r c  
c = Concluded- 

X=39"'85 



OBSERVED ANGLES. 79-D. 

A 

At LVI-(Continued.) 

*May 1859, observed 6y blr. H. Keelan with k t . - C o l o n e l  Waugh'a 24inch Theodolite No. 1.  
tJanuay 1861, observed by Lieutenants J. Herschel and 8. R. 27iuiZZier with Zroughton and 

angle 
betrean 

t 
LIX dc 
LvII 

- Cimle- 
d i n g  

L m I  & 
LV 

- Cimls* - 
t 

LVII B 
LV 

LV & 
LIII 

Bimme' 36-inch i'kodolite. 

Circle readings, telescope b e i i  set on LIX 

260' 47' 80' 47' 268" W 88'0' 275' 111 95' 11' 282.25' 102' 25' 289" 36l 109' 36l 

I I1 ,* I r* ,, $1 I1 1, I 

h42.28 h40-34 h38.96 138.38 h41.16 h40.36 138-58 138.24 h40.A h39'8~ 
h41.3~ h38pa h4w5o 238.68 h39.40 h38.52 138.46 h37.56 138.76 h39.62 
h41.46 h38.68 h40-52 h39.72 hqo.78 239.46 h38.66 b38.92 h41.oa h38.66 
140'34 
2 39'74 
139.84 

40.83 39'31 39.99 38-93 40-45 39'45 38-57 38-24 40.02 39'36 

62' 26' W0%' 69OW 269'36' 76'MP 256'48' 83O59' %OW 91'12' 271'12' 

h13-$2 hr2.48 116'54 112'74 h15.44 113.78 hr4.58 Z 17'76 2 r3-06 2 15'34 
h14.72 21o.88 215.30 114.66 h14.96 2 13.46 113.48 2 15-22 2 12-44 214.18 
h1~.6a 1 14-54 2 15.04 1 13-21 h13.52 2 14.14 2 12-48 2 16.40 2 13-72 2 I+'IO 

2 15-64 2 15-70 

14-29 13-39 15.63 13-54 14.64 13-79 13.51 16'17 13'07 14-54 

8B01W 14S01W 880029' 1W29' 837O 34' lMO 34' W47' 164'47' 851' 59' In0 69' 

hxg.za hrgdo 2 14.3% 2 1z.04 h15.08 h~1.92 111.88 h16.14 hxa.oa h14.78 
h12.68 h13.84 2 14'36 2 12.94 hr4.3a h1a.e l11.98 hrgV7a Iran88 h12.78 
hrg.30 h13.98 Z 13.26 h 1 ~ o 4  1113.32 2 13-14 Z 11.z~ h15.62 h1a.06 h14.14 

215.54 E14.28 
z 15-06 
Z 13.58 

13-07 13.81 13.98 13-01 14'a4 1a.49 13'21 15.44 a 13-90 

Circle readings, telesoope being mt on LV 

llBO 1V 298' 15' 1 1 9 O  26' W0 %" 128' 88' W0 88' 19S0 W 318' W 141'2' 881' 2' 

,I I' I# I D  II I, I# C ,I 8 

R47-88 144.70 1 44-40 Z45.38 A44.54 145.18 14.4'30 Z4a-68 146.76 2 46.84 
AM-76 143.14 1 44-76 2 43.70 h4.4'06 245'4% l45.06 2 43.32 1 45'50 2 46'04 
h45-20 2 41-78 146.14 Z 45-56 h46.84 243.60 2 45.56 143.70 144'36 2 45.06 
145'60 Z 43.70 z 44-50 2 44-56 

45-86 43-50 45-10 44'88 44.99 44'73 44'97 43'57 45'54 45-98 

df= Mean of Uron 
w = BelaLiva ~ e i g k t  

= COncluded &le 

= -60 
- I -  - 0.06 
w 
C = 62' a3139"'61 

M =  3 9 " ' ~ ~  

x=14'"27 

" = -57 
f_ = 0 -06 
W 

0 = 49'50' 1 3 ~ ~ ~ 8 8  

x=13'"55 

M= 44''pa 

w = I1 '12 

1 - ; - '09 

0 = 67O 6'q4a-91 

i 



GREAT INDOS SERIES. 

a 

d t LVI--(Continued.) 

*May 1859, observed by Mr. 8: Eeeelan with fieut.-Colonel Waugh's 2444u:h %odolite No. 1. 

TJanuaty 1861, obaerved by Zieutenmk J. Herschel and 1FI. R. 17ruillier with TrouyAton and 

Simrna' 36-inch Theodolite. 

Angle 
between 

LIII & 
LIV 

+ 
LIV & 
LvIlI  

IssaerCircle. 
reading 

+ 
LIV & 
LVIII 

k C i m l b -  
==w3 

LVIII & 
L= 

Circle readings, tdeeoope b e i i  set on LV 

llZOl5' 292'15' 119'26' 299'21' M098' 806'38' ISSO W S13'W 141'2' SBl'I 

I ,' I ,, I1 ?, W ,I I, )I 

h14-90 113.56 1x6'56 117.56 h15.64 1 15'oa h16.52 113.12 1 16.72 Z 16-62 
hr6.40 116.;~ l17.18 1x5'56 hrs-34 2 16-02 117.30 116.50 116'26 l17.14 
h16.28 115-94 116'54 114'41 h13.92 116.68 117-90 116.08 114.72 117.44 

l 16.02 Z 15.96 2 16.16 

15-86 15'56 16.76 15-88 14'97 15-91 17-24 15-47 15-90 17-07 

h 2'96 1 4'10 15.68 1 1-04 h 4.78 Z 2-42 h 4'04 Z 6'74 1 1.66 Z 3.16 
h 2-52 2 1-26 14'92 1 2.40 h 3-02 2 1-94 1 430 1 2.96 Z 3-78 Z 3-76 
h 2-30 2 3'62 23-68 2 3.00 h 3-94 1 2'40 1 2.72 13-76 13-78 2 426 

12.14 2 3-10 

2-59 2.78 4.76 I 3-91 2 3-69 41.4 3-07 3.73 

1SV98' 819'98' 146'51' 8260 W 164'2' 8S4°1' 161'14' 841°14' 168'81' 34E 81' 

h60.48 h61.02 160.16 Z 65.58 h6z-66 164.06 162.88 h63.02 h64.06 h60.06 
h6a.90 h61.20 h59.96 Z62.50 h62-38 163.78 h6aa70 h6ae9a 863.40 h61.58 
h62.46 h62.00 h6a .1~  Z 6266 h63'~4 h63-aa h61.96 863.42 h6a-66 h61-a2 

z 63.34 

61-95 61-41 60'75 63-52 62'76 63'69 62-51 63-12 63.37 60.95 

aoioiw 1 ~ 1 ~ 1 0 .  80~agl) usow 8is0sa* mossp saaOaD i4a0u8 azg0w' ia0w 

160.06 162.16 160.16 161.88 h57.16 1 62.4~ 159.38 Z 62.02 Z62.70 Z 60.14 
160.68 262.50 E 59-40 163.90 858.62 2 61.0~ Z 59.72 Z 62-58 161-04 Z 61-04 
160.76 163'62 160.96 262.72 h59.14 160.26 161.70 263.18 161-46 Z59-82 

163.48 Z 59'64 2 62-08 

60.50 62-94 60.17 63-17 58.31 61-23 60.11 62-47 61-73 60.33 

M= M m  of ckoqm 
w = BeUive Weight 
C = Cbncludsd Angb 

Y= 16*'06 

W = 1% '66 

- 1 -  - 0 -08 
w 
C = 59' 30' 1 6 0 5  

M= 3".3r 

w = 17 -14 

5 , .06 
w 
C = 61' 18' aU*92 

M= a"'& 

M= ~"'10 



OBSEBVED ANGLES. 81-0. 

At LVI--(Continued.) 

*May 1859, observed by Mr. H. Eeekn with Lieut.-Colonel Waugh'r 24-inch Ticeodolits 
No. 1. 

tJanuary 1861, observed by Lieutenants J. Hmschel and 8. R. Thuillier with Iloughton and 
Simms' 36-inch 13leodolite. 

h % e  
between 

t 
LVIII & 

LIX 

Lesser Ciereading 

miow selow w v  SPY aiesv wav S S ~ S Y  ~LS'SW a s o O ~  wa* 

" H I, # U C L I# 

A 2-30 h 1-94 h 5-28 1-5-64 h 1-94 A 1.56 A 3-78 h 2-16 A 0.92 A 1-70 
h 0'34 h 2.86 A 1-72 1 1-20 A 2.74 h 2.96 h 1-12 h 2-28 h 2-46 h 2-02 

h 1-34 A 2'58 A 2-86 L 1'40 A o ' f z  h 0.46 A 2-22  h 2-56 k 0.64 h 3.20 
1 3.68 A 1.02 

1 2-76 

1-66 2-46 3'62 2-94 2.47 1'66 1-04 2-33 1-34 2-31 

M= Mena of Qrou 
w = %hire ~ e i $  
C =  ConoludedAngb 

w = 17 -26 
I - = o -06 
w 
C = 58'51' ~ ' " o I  

Jf= 2"28 

At LYII 

$May 1859, observed 4y blr. 8. Keelan with Lied.-CohI Waugh'r 24-inch %o&lite 
No. 1. 

§Janmg 1861, observed by Lieutenants J. Herschel and 8. R. llruiUier m'th fioughton and 
Simm' 36-inch Theodolite. 

M= Mecm of GhPu 
w = Relative wekc 
0 = Conoluded Angle 

M =  5C-47 

W = 24 '57 

= o '04 

O = 70' s68"~o 

M = s 6 " s 3  
i 

Angle 
between 

$ 
LV & 
LVI 

Circle reading4 telescope b e i i  mt on LV 

0°1' 180'1' 7.12' 187'12' 14'W 194' W 21'86' 201'36' 28'4' %ISe# 

18 tt ?I n ## 80 n n c I, 

h56.06 157-76 154.86 2 56.28 2 56.64 157.40 855.38 1 56.10 2 57-08 854.78 
h 53.90 h56-30 155.80 1 57-50 2 57-68 158.24 1 55-71 156.08 1 56-30 z58'oa 
h57.08 h 5 ~ 6 0 1 5 5 ~ 6 0 1 5 6 . 4 2 1 5 6 ~ 3 2 2 5 6 ~ 7 4 2 5 6 . 1 2 2 5 6 ~ 6 2 1 5 7 ~ 1 2 2 5 8 ~ 3 6  
h55.64 h56.48 1 58-56 

55'67 56'29 55'42 56'74 56'88 57'46 55'74 56-27 56.83 57'43 

'---I Y r U l  6TW u1.52' M o l l  2P-4' 7 P +  259'16' 79'16' 168.29' 86'W 

LV & 

"6.46 h54.78 1 5768 156.16 1 57-52 155.40 157.50 2 57-18 256.28 Z 56.76 
155.68 153.70 1 56'14 Z 56.52 2 55-71 2 58'92 257.58 1 56-12 156.46 1 57.92 
155.26 154.74 158.16 156.62 156.00 157.66 156pa Z 55-34 156.60 1 58-02 

55'44 157'50 
2 56.60 

55-80 54'67 57'33 56'47 56-41 57'3% 57-17 56'21 56'45 57'57 





OBSERVED ANQLES. SD. 

I 6 

A t  LVIII-(Continued.) 

*May and December 1859,'obsmed by Mr. H. Keelan with died.-Colonel Wargh's 24inch 
Theodolite No. 1 .  

j-Januay 1861, observed 6y Lieutenants J. Herachel and 8: R. ZRuilZier with Boughton and 
Simms' 36-inch ZTheodolite. 

angle 
between 

+ 
LXI & LX 

Lesser Circle-rending 

13O0%' 810'4' 137*67' 817' 67' 145' 9 305' 9' 16Ge01f 332" 21' 169' 34' 839'33' 

f ,* #I ff I, ,a I' ,f fI I f  

h51-88 h52.98 1 57.40 154'08 1 54.96 2 54-22 2 55-70 153'48 153.96 153-08 
h54.26 h52.98 1 54'12 Cj3.5a 2 52'90 2 52.44 15  j.22 2 52.00 152'74 2 56.38 
h53.96 h53.76 155'08 154'00 2 54-16 153'22 154'06 254.60 2 54-76 153'60 

1 5+'50 254'71 
156.18 
2 54'66 

53-37 53-24 5528 53.87 54.01 53.29 5499 53.36 53.83 5460 

M= Mean of Group8 
w = Relative Weigl~t 
C = Conoluded Angle 

w = r r  'I3 
1 - - 0 '05 

C = $ae I 1) 53"*08 

M=53"'98 

i K = 3 6 2 0  

I 

w = 22 '81 ' = o -04 

= 600 34,36,.12 

Z= 35"'89 

x=41* '46  

-' 62' 13' 232' 13' 69' 24' 23b0 %' 66' 36' %Go 36' 73' 47' 263'47' 81' (Y 261'0' I 
LX & LIX 

h.36-60 E 3652 h36-00 1137.66 135-24 Z 37'06 h34'18 hg4.16 136.16 1 36.64 
h35.4 1 37-20 1 37-94 h37-;o 137.14 135.80 h3.5-88 h36.38 2 36.18 137'44 
h35-04 135-64 136.08 h35.78 135-72 136.18 h35.60 1136.30 135.16 2 37.10 

35'71 36-45 36'67 37-05 36'03 36'35 35.22 35-61 35'83 37'06 

182'67' 2'67' 190°V 1 O e 9  197'21' 17'21' 2040 33' 24*93' 211m46' 81'46' I 
+ 

LX & LIX 

h.38'50 h38.28 1 34.12 1 35-02 1 38.78 1 36-82 1 36.52 1 36.40 134.84 Z 33.94 
h36.24 h36-52 134'56 135.26 136.52 136.04 133.92 136.54 h36.42 133'00 
h3;-24 h3c-30 113.21 235.14 137.53 1377)~  135.56 2 35-36 131.26 13.5.84 

134'86 134'74 136'30 
1 34'76 31-56 

z 34-50 

37'33 37-20 34'30 35-14 37-61 36'63 35-33 36.17 34'39 34'77 

1 y2,' 1tjb02' 7'1%~ 187' 18' lCMf 194'24' 21'86' 401.86' 28'4'  2€@'** 

+ 
LIX & 
LVI 

h39.53 h4w 78 h42.20 h42-42 141.36 140'1a 241*1z 1 42'1a 2 43'82 142'98 
h4xs4.+ 839.60 h40-92 h4a-26 141.56 1 42.16 140.32 140'60 140.86 2 41-94 
141'62 h40.86 h40.62 h41-96 14x20 142.80 Z 40x8 2 42-00 240.56 242.60 

h40.94 142.78 

I 40.86 40'55 41-25 42'21 41'71 41.97 40'57 41-57 41'41 42.51 



84-D. QREAT INDUS SERIES. 

At LVIII-(Continued.) 

*May December 1859, observed by Mr. H. Keelan with Lieut.-Colonel Waugh's 24-inch 
Ylreodolile No. 1. 

t J a n ~ + y  1861, observed by Lieutenants J. Herschel and lir. R. Z%uillit~ with fioughton and 
Simnas' 36-inch Tireodolite. 

b g l e  
between 

t 
LIX & 

LVI 

Lesser Circle-reading 

W082' W 8 Y  ZM)O W 70°44' ab7O 66' 77O66' 265O8' 85'8' 872OW 02' 20' 

8 t I, # I  ## .) H #? f I  #) 

hqo-40 h4r.10 240~62 Z 43.46 2 41.88 2 40.28 2 40.64 140'40 h43.70 2 40'72 
h41.94 h43.14 142.88 243.14 142.46 2 43'16 141'26 14a.08 hqr-94 14o'ia 
h41-;o h40-30 Z44.ao 242.50 2 41.52 2 41-58 2 42-12 140.04 2 43-32 2 39.81 

2 44.66 141.18 
2 43.74 
1 44'14 

M =  Meanof Q m q m  
w = R e W e  Weight 
c=Concludeaangle 

= 23 .95 
I - - - o -04 
w 
0 = 57- 30'41"'59 

M =  4 1 ~ ~ 8 5  

x= 1 4 ~ ~ 8 4  

w = 16 -05 

5 = .06 
1. 
C = 58'58' x4"-1 I 

x= ~3"'53 

1 41-35 41-51 43-37 43-03 42-19 41-55 41.34 40-84 42-99 40.25 

hAy svOar mow w w  ma- ,loss? .tilaw ,go. 35907. wiv maiw 

LVI & 
LIv 

I a r s r C i  - 
i 

LvI & 
LIV 

+ 

hrq-58 h15'ia h12-48 116-30 Z I7.ro 2 14.88 117.76 z 13.54 213'38 Z13.52 
h13.64 hrq*8o h15.80 hxq'32 2 14.82 1 14.00 Z 16.18 113.70 2 15-40 114.70 
114.34 h13-9% h14.84 L16.06 113.61 215.34 117.36 2 1450 113.74 2 15'02 

h11-66 2 16-78 2 15-24 

14-19 14'15 14-98 15.56 15'oo 14'74 17'13 13-91 14-17 14'41 

80la 2' 181°!4' 308O 15' laso 15' 81S026' USo 86' 888. 1w 56' 889"SW 149. W 

h13.58 h14-16 2 16.24 Z 14-24 Z 11.58 Z 15." Z 13-54 Z 14.14 h14'04 114.58 
h11.26 113.54 215.60 Z 13-52 212-98 Z 17-10 214.64 2 14-00 h11.62 2 14.96 
h I 1-50 h 15-31 2 11-74 213.98 2 13.16 2 12-96 2 13-32 1 15-10 2 11-54 1 13-44 

2 11.70 2 13-94 
1 11.06 Z 12-78 
2 11.4 

12.11 14-34 I3'OO 13'91 IS'S7 14-38 13'83 14'41 1%-40 14-33 



OBSERVED ANOLES. 

-. 
d t  LIX 

*May 1859, observed by Mr. H. Keelan with Lieut.-Colonel Waugh's 24inch Theodolite No. 1. 

j-January 1861, observed by Lieutenants J. Herschel and H. R. Thuillier with fioughton and 
Simms' 36-inch Theodolite. 

Angle 
between 

L ~ I  & 
LVI 

Circle readings, telescope being set on L V I I  

0° 1' lW1' 7'12' 187' lSf 14O2Y l94O2bf 21' 56) ZolOW !BO 48' XS04B' 

,I I. , f, I, I ,  f f, I, ,t 

h16.38 h15.16 Z16'06 119-$2 Z 16.90 2 18-08 E17.08 1 17.84 220.16 l16.16 
h 16'32 h 16'28 1 1 7 . 4  1.18.46 1 18-42 1 I 8.76 1 18-08 1 18.90 Z 19.38 1 16-68 
h 17-68 h 15-00 1 16'44 1 16.10 1 18-52 Z 18.98 1 18-28 1 17-96 1 17.76 Z 15-44 
h 14.64 1 16.62 1 I 8-68 

16-26 15-48 16-65 17.68 17-95 18.61 17'81 18.23 19'00 16-09 

iU= Mean of GCrou 
a = %&he weigE 
C = Concluded Angle 

M =  17'f.338 

w = 11-98 
I ; = '08 

= 650 39t18~.05 

H =  18'"80 

. 

==18"'13 

w = I1 '70 ' = .09 
w 
C = 63"38'17'"13 

M =  xu61  

lOP4-4' W O W  115°56' R9S056' 1ZS08' 803O8' l W  20' 310°W 187°S1f 817°81f 

t 
LVII  & 

LVI 

h 16.74 1 19.82 1 r;.zo h16.70 h18.34 1 20.48 2 22-00 Z 19-10 d17.67 E 20'22 

h15.84 119.18 118.00 1 19.3a 121.10 120.26 119.44 120.54 d19.55 118.78 
1 16.28 117.60 1 17-44 1 17-12 120.36 119'36 118-70 118.56 d19.35 120.52 
E 15'aq 1 18.72 Z 19.14 1 18.16 
z 16-72 1 19.30 

16.16 18.90 17-55 17.97 19.74 20'03 19.52 19'40 18.86 19-84 

-&?TI a0 w ~ ~ 4 1 1  7~ s r  ~52052~ 80.4' m0 4f 870 IY m0 isf 940 a1 274020~ 

+ 
LVI & 
L V m  

d i n e  

f 
LVI & 
LVnI 

h 18-54 h I 7.82 1 20.76 1 18-02 1 18.84 1 I 7-94 Z 17.96 1 18-44 1 15-48 Z I 7-66 
h 1.5'96 h 17.80 Z 20'90 1 17'64 1 19-66 1 17'48 1 18.46 E 18.08 Z 1432 1 17-74 
h 16.98 h 19.06 1 19.74 2 19-41 8 19.68 1 I 7.64 1 I 7.72 1 19-06 1 16-36 Z 19'26 
h17.32 1 14-28 

17'20 18.13 10.47 18-36 19-39 17.69 18-05 18.53 I 18.aa 

174O 23' 8M0W 181°8Sf 1'36' 188°47f 8O48' 19S0SY 1SeW 20B01lf 28.11' 

h18.68 l15.92 119-12 h15-84 h16-76 115.34 215.30 Z I ~ - 4 4  h16.48 d16.50 
h18.88 1 14-94 2 17.36 A 1 6 7 0  h15.34 1 15.44 Z 16'90 Z 18-44 h15-04 d16.62 
119'04 115.64 218.36 h17.76 116.34 117.90 116.74 215.84 Z14*3z 113'70 
2 17'86 116'94 115-38 Z16.18 

18.62 15'50 18'28 16.77 16.15 16.23 16-31 17-17 15-31 15-75 







88-0. GREAT INDUS SERIES. 

. 
At  LX-(Continued.) 

'December 1859, observed by Mr. H. Kcelan with Xicut.-Colonel Waugh'a 244nch Theohlit8 
No. 1. 

.fDccenaber 1830, and Janzrary 1861, observed by .Lieutenants J. akrschel and H. R. TiruiUk 

Angle 
between 

t 
LXllI L 
LXV 

reading 

I) 

LXIV & 
LXlI 

' 

t 
LXV & 

LXII 

with fiougl~ton and /Simms' 36-inch Thodolite. 

Lesser Circle-reading 

4G011 82C01' 47OlY 22;01Z1 SCZS' 23.L025' 61°37' %1°36' 6S048' 248O48' 

C # ## # It Y I, I# H ## 

d61-33 d59-49 d61.35 d58-30 h61-62 158.36 159'46 h58-64 257.78 158.64 
d61.7; d.54-65 d60.43 h58.28 1 5 4 ' p  1.59'74 160.06 h5g-22 157'98 156.88 
d60.75 d57.91 d55.19 h58.64 152.16 160.92 h61.10 159-44 157.28 158.30 
157.70 d57.51 h58.80 156.82 161.06 R6o-48 h58.42 d57.25 
1.59'54 158.26 h58.88 158.1z 1.59'64 Ir6a.74 
160.54 E 57'66 h58-20 157'44 h58.14 h60.62 

h-58.80 1 59-92 1 57'76 158'52 
860.38 
h60-28 

60-aa 57-61 58'81 58.41 57.04 59'66 60.4  58-93 57-57 57-94 

12P 57' 802' 57' 130' 7' 316'8' 137" 20' 317' 20' 144" 31' 3e40 31' 161m44' 59l0Uj 

h 6-38 1 4'38 1 6-32 h 4.86 E 6'54 R 5.28 1 3'64 h 3'78 h 4'38 Z 4.78 
h 6-12 23-56 1 4'86 h 3-44 15-34 13-36 15'04 h 2-92 13.90 1 3-06 
h 5-70 13-60 15'4a 15.62 14'52 1 4 ' ~  13-So 1 4-00 l 2-20 13-46 

z 4-50 1 3 9  

6-07 3-85 5.28 4-64 5.47 5'03 -4.16 3'57 3-61 3-77 

9i09j may m0 XY mow ios0 33' m 0 3 s 1  1120 rsO a ~ z ~ u  iir w1 m0 MI 

dz3-97 dzg-93 d25.97 h22'02 h22-26 125-74 120'16 h20.82 122'84 121'08 
daq.41 dz1.1 I d25.05 h22.48 h23.14 125.16 123.00 h24.00 122'36 1 za'za 
d23.39 d24-37 d19.81 haz.52 125.82 1 20.18 h21.14 h23.38 123'66 121.40 
l24.16 da3-97 h23-66 124 .4~  123.94 hzr-18 824'34 dzz-52 
120.82 123'46 h22.84 123.62 h25-02 A22.64 ha2-36 
la l ' o z  124.26 h23-26 h 25'04 
122.26 2 25'34 

a236 ~4.07 23.43 22-34 23-85 24'18 11.61 22.98 aa-85 ar'go 

hf = Mean of Uroup 
w = Relative Weight 
C = Concluded Angle 

M =  58,,66 

w = 5 -61 
I - = o -18 
w 
C = 51O 7'58"-70 

M = 4"'55 

w = 10 -88 

= .09 
w 
0 = 56" 35' 4"'55 

x= 23~.01 

= 8 .ga 
1 - - - o '12 
W 

0 = 54- 24' y"-06 



OBSERVED ANGLES. 89-D. 

At LX--(Continued.) 

"December 1859, obsewecl by Mr. H. Keelan with Lied.-Cobnel Vaugiia 24inch neodolite 
6 No. 1. 

fDecenaber 1860, and Januury 1861, observed by Xieutenanta J. Herschel and H. R. ThuiZZier 
with Troughton and Simms' 36-inch Ykodolite. 

Angle 
M e e n  

4 

LXII & 
LIx 

Circle- 
reading 

t 
LXIr & 

LIX 

Lesser Circlereading 

179'32' 859'32' 186'45' 6'43' 193'55' la0 55' 201'6' 81'6' 208.19' 28'19' 

' '# ' I  ' 1  '# I' '* ,I C n 

h38.36 Z41.08 139.96 h ~ ~ . 6 6  240.86 h40.46 2 37-92 h40-84 h40.60 l38.72 
h39.94 139.22 2 4~ '18  h41.46 141.32 139'70 138.j6 h41.08 141.94 238.20 
h39.82 140.30 1 .pm50 1 40.14 241.24 140'28 139'16 2 39-31 138.56 2 39.96 

141'38 140'50 

39.37 40.20 41-26 40'42 41-14 40.15 38-61 40.41 40'40 38-96 

146'31' 325' 81' 152' 45' 332'45' 159' 57' 339' 57' 165' Y 347.8' 174.21' 864' 21' 

642.50 h43.44 141 74 141.38 1140.98 138'00 141'86 h44.58 h41.40 140.92 
h42.34 141.36 141 84 h4a-46 h40a76 13;.8t 241.54 h41.78 242.54 238.80 
h41.96 240.3a 242.76 141.34 140.22 1 4o.jo h3g.30 h40.92 139.80 l3gsoa 

2 43-50 1 37'74 h41.34 141.28 
h38.26 140.74 
h39.82 

42-27 42'16 42-11 41-73 40'65 38-72 40'90 41'87 41-26 39'58 

d2 = Yeaa of Group 
- w = Relative Weight 

C = Conoluded Angle 

Af= 40"'09 

w = 16-48 - ; - 0 '* 
0 = 670 9p40t,.46 

Y = 4iW'r3 

M=41"'00 

"*!$I 66.42' 263'52' 73'53' 1 8 1  Z66'16' 86.16' "6'- 96.28' 

LTX & 
LVIII 

141.40 2 41'12 1 42-92 h39.68 1 40.36 h40'80 Z 49'7% h40.80 839.56 1 40'52 
h40.5a 24a'qo 139.96 h37.70 Z 42'36 139'84 143'08 h40.28 142.68 141'62 
h41-74 143.14 2 40.58 2 40.1z 1 4a-48 139.66 143.68 2 40'14 1 38.06 2 41'oa 

1 4a.46 242'44 1 4 1'46 
141'44 

41-aa 41.89 41.48 39'99 41-73 qo'ro 43'49 40'41 40'64 41-05 



-0. GREAT INDUS SERIES. 

' 

At LX--(Continued.) 

*December 1859, observed by Mr. a. Keelan with Lieut.-Colonel Waugh's 24-inch llreodolite 
No. 1.  

tDec-ber 1860, and January 1861, observed by Lieutenaats J. akrschel and H. R. Z%uiUier 
with Boughton and Sin~ms' 36-inch 5C4eodolite. 

- b 3  

f 
LvIII & 
LXI 

% 

M =  Meanof Group 
v = Rebtive Weight 
C = Concluded Angle 

w = 12 '88 
I - - - o -08 

C = 33' ~3'41"'14 

M=4x0"O6 

J f =  16".& 

Angle 
between 

f 
LTX & 
LVIII 

. 
IsrerCile- 

reading 

L m I  & 
LXI 

rn Leaeer Circlereading 

818041' 82041' B1'JO&' MOW' 825O7' 47'7' 234.19' 64'18' 241°S(Y Blow 

H ## H #, N 8.  I# t# N 

h4o'a4 h39.70 139.82 240.86 A39'ia Z ~ O ' I O  Z40.14 A3974 h4a-54 142.18 
h39-48 h40.24 140.14 A4o.90 h3g-34 140'42 143'28 A41.24 141'24 142'98 
h40.16 140.91 138.96 h40.20 140'70 143'70 h42.06 A4rea6 143.22 243.56 

1 42.52 h43.60 142'58 143.06 
A42.66 
A41'8a 

39-96 40.29 39'64 40'65 39-75 41-87 42-30 40'75 42-40 43-95 

899066' 115' 66' 80706' 1D06' 8 l C  18' 134' 18' 8ZlmW 141° 80' 828'4' 11[10 4P 

h18'4a : 17.40 1 15.34 hx8.10 1 16-06 h16'30 Z 17-68 h16.62 11 7-48 Z 16-70 
hi8-40 116'38 11760 h18-6a 114.54 1 16-81 117'40 h16'44 h14-44 1 17-44 
h16.20 117-04 Z 18-18 118.40 114.72 115.86 Z 15.60 1 16-14 1 16'56 115.78 

1 17-92 1 I 7-68 
l15.70 

17'67 16-94 17-26 18-37 15'11 16'33 16.89 16'40 16'37 16'64 

h14'1a h14-a4 116'46 215.58 h15.96 117.38 116'04 115'00 h15'4a ZIS-10 
A 1 3 ~ 8 0 h 1 5 - 1 4 l 1 7 ~ 2 2 h 1 4 ~ 6 4 h 1 5 ' 9 0 Z 1 7 ' ~ 5 4 Z r 4 ~ 3 6 h 1 4 ~ 9 2 Z 1 4 ~ 4 4 l 1 6 . q q  
h15'a4 2 r5.00 116.52 AIS-06 2 16'50 Zr5.84 A17*.+4 h16'26 1x5'00 113-64 

h15.34 117.4a h13-5% 1 16-34 
Ar6.18 

14'39 14'79 16-73 13.16 16'1a 17 'o~ 15'51 15'39 14-95 15-36 

XaemrCimle- 

w = ax '25 

5 = 0-05 
w 
(7 = 60° 6'1614 

M =  r5"-55 

26S066' 8b0 66' 278 '1  98'8' ~ h '  1w&Y 28'1°82' 1w81'  894'44) 114'44' 



OBSERVED ANGLES. 91-0. 

At LSI 

*December 1859, observed by Mr. H .  Keelan with Lid.-Colonel Waugh'e 24inch Ilreodolite 
No. 1. 

?December 1860, observed by Lieutenants J. Berechel and H. R. ZRuilZier with Troughton 
and Sirnms' 36-inch I'heodolite. 

Angle 
between 

I) 

LXIII dz 
LX 

b 

Circle readinge, telescope being eet on LXIII 

a0 1' 180°1' 7' 12' 187°13' 14' 24' 194O 25' 21° 86' 201° 86' So 48' 49' 

' I  I' , , ,I I ,  ' P  I' I, ' I  

h51-92 h.54-84 2 50.80 254.46 251.88 2 54.82 153-04 249.86 2 53-18 2 53'68 
h5g.rq 1152-30 Z 51.08 2 53-82 153.40 152.70 2 52.76 150'46 155.08 h54-8% 
A5272 h.52-96 2 51.86 1 51-80 1 51-56 1 $4'60 2 51.68 l51.08 1 51-74 h51-98 

h53.86 151-90 1 5aa5a A55.30 

52.59 53'49 51'25 53'00 52'28 54-04 52'49 50'47 53-13 54'45 

iU= Meanofch.oup 
w = Bektive Weight 
C = holuded Angle 

M =  5am'7a 

w = aa '08 
I - - 

'05 

0 = 56" 0*5+".23 

M=54'"79 

Jf = 51*'.39 

w = 28 '32 
1 - , - "4 

0 = 67041' 51".38 

di= 5xa'39 

--?$I 118O17' 56'17' W O W  W W  W4Z 7 0 " U  267'66' 77OlB 265'6' 8S0B' 

t 
LXIII & 
LX 

2 54.16 154.00 255'94 2 55-04 h55-04 h54-76 h54.06 156.46 Z 55.30 19.54 
155'28 156'42 154'92 154.60 h54.04 h54.18 h53.74 155.28 154'96 154.34 
Z 54-88 155'oa 255.88 Z 56% h54.84 h54'66 154.66 155.42 154.00 2 53.10 

54'77 55.15 55'58 55'29 54-64 54'53 54-15 55-72 54'75 53'33 

66'2' %MO 2' 68'18' 849'18' 7 0 ° W  %So"%' 17O86' ~ 7 ~ 9 7 '  8QO$g1 

Z Z 50.30 2 50'32 1 51-64 Z51.32 152.78 2 50'9% Z~X-88  
1 50.18 2 50.08 249.12 1 50' o 2 53'54 2 52-72 2 5 0 ' ~  h51-36 

2 50.78 2 51-04 
i 2 49.98 Z 51.82 151.74 2 50. 4 151-80 153'60 Z 51.94 h5a.80 

2 50.90 A~I-46 

51.~5 51-93 $0'53 50'75 50.56 50.99 5a'aa ~a.70 51.05 51-88 -- 1(Y 1m 19' 2890.81' 119°81' 806'48' W 4 8 '  818'66' lW 66' Ja1° 7' 14' 7' 
rading 

+ 
LX & 
L m  

h~a-7% h51-90 150.06 h5a.10 h51.08 h51.46 h5a.56 Z 51-60 Z 49'52 Z 50.80 
h50.88 h52.91 h50.84 h53.06 h 5 ~ ~ 1 8  h50.38 h50.98 2 52-10 150.12 1 49-94 
h53.14 h51-88 h50.86 h51.76 i50.84 A~I-56 hg~.oo 2 51.68 2 51-04 150.64 

52-25 51-23 50'59 52.31 51-37 51-13 51-51 51-79 50.23 50.46 



9 % ~ .  QRE.4T N D U S  SERIES. 

- 
At LXII 

*Januarj 1860, obserccd by Mr. Ii. Kcdun with Lieut.-ColowZ Waugh's 24-ifich i'7eodoZite 
No. 1. 

tJanuury 1861, obscrucd by Lieutmanls J. Herschel and H. R. IltuiZZim with Troughton 

dl= Mesn of Group 
to = Relative Weight 

= -ls 

K=54C*87 

w = 13 -80 
I - - 0 '07 

0 = 570 2*55-.09 

x =  .lj.f30 

X =  57".80 

w = 7 '92 
I - ur - 0 ' I3  

C = 77°20'57"*78 

x= 39w.29 

= 5 -38 
I = O ' I 9  

c = 780 8'3900.31 

and Sijnms' 36-inch 3%eodlite. 

Angle 
between 

4 

LIX & 
LX 

Circle readings, telescope being set on LIX 

(rO 1' 1%' 1' 7' 18' 187'12' 14'24' 194'24' 21'36' 201'36' 26'48' 2 W  46' 

" I ,# .I , I N U n ,I 

h5i-86 h52.48 155'28 154.12 156.10 155.12 2 55.1% 252.64 h56.52 153'46 
153.02 152'52 1.54'50 155.50 155'54 h56.54 155.86 1 55-48 11.56'90 157.04 
h54.40 253.40 2 55-76 154.42 156'00 156.08 154.66 1 54-20 k55.82 2 5594 

2 53'64 1 54'40 

53'43 52'80 55-18 54'68 55-88 55.91 55-21 53-99 56.41 55.11 

224'49' 44' 4' 232'1' 52' 1' 235' 13' 65' 13' M025' fX025' 253' 35' 73'35' 

t 
LIX 

LX 

-' 
reading 

4 

LX B; 
LXIV 

156.88 154.18 1 56.60 155.68 155.38 154.58 h54-84 h52.28 157.00 155.68 
156'80 1 56.64 254.30 155.80 153.46 153'88 h54.24 h52.56 15.+'90 156.02 
155'78 157.64 2 56'24 154'82 155'38 151.54 h55-46 h54.16 157-14 155'98 

156.30 1 5.5'46 154'10 
1 54.68 

S6'49 s 6 . ~ 9  55'71 55-43 54'74 54-03 54'85 53-28 5635 5 5 ' 4  

55'4' Z35'4' 64'16' 2440 16' 71'27' 251'25' 76'36' 258'98' 05'51' 865'61' 

h58.56 h59-06 156.46 1 58-50 157-76 2 59.40 155'56 159.82 258.22 155.54 
h57.38 l59'10 157'34 2 57.56 2 58-91 h54.34 158.00 159.60 157.86 155.88 
h56.38 258.22 2 56'44 158.76 158.92 h56.30 258.36 158.78 258.12 2 57.12 

h 5 5'66 159'50 

57'44 58-79 56'75 58.2; 58'53 56'43 57-31 59'40 58-07 57'04 

281' 6!2' 101' 52' 285' 4' la0 4' 296' 16' 116' 16' 303' 2S' 1%' ZB' 31Ge4G' 130' 40' 

+ 
LX 8 

h41.42 139.64 139.40 138.00 1361q 136.14 h37.40 h40.98 139.20 144x4 
h40.90 2 37-74 139'70 138.56 1 38.41 138.42 1139.40 h40-84 2 43.02 1 39-91 
1 36.06 2 38.78 2 38-18 2 37.56 136.66 140.36 ir41.60 h4rm60 143'98 2 40.30 
13886 
1 37.66 

139'30 140.76 h38.56 141.60 138.56 
2 40.84 2 38.98 h3g.20 142.20 136.88 

2 38.26 138.04 39'62 37'14 
2 40.68 1 37'ai 

38.86 38.72 39'09 38-04 38'23 38-93 39-23 41'14 41-47 39-17 



OBSERVED ~LD. 

At LXIII 

*December 1859, observed by Mr. U. Keelan with Lied.-Colonel Waugh'a 24inch T7ieodolite 
No. 1 .  

tDecember 1860, obsen*ed by Lieulenanks J. Herschel and H. R. ZXuiZlier moth fioughton 
and Sintms' 36-inch Theodolite. 

dl = Mean of k u p a  
w = Rehire Weight 
C = Collcluded Angle 

x= 43"'37 

= 8 
I - - - 0 ' I2 
w 
C = 54" 36'43'"37 

M =  4,,.19 

= f 3  '54 
1 - - - 0 '07 
w 
0 = 7X0 13' 4"'19 

M =  52"'98 

,# = .46 
- f - - o '11 
w 

0 = 74' 12'53"'01 

M =  14".50 

w = 3 .86 

5 = .26 
w 
C = 84' 40' 14*'51 

Angle 
between 

LXVII & 
L ~ V I  

IJLVI & 
~IXJV 

Circle mdings, telescope being set on LXVII 

15' 48' 196'48' 22'59' 202"59' SOo 11' 210" 11' 87'22' 217'22' 44'35' 224.95' 

a, P, I, II I )  I ,  I, f r  f 

h43e94 1 41-16 2 42.46 143.30 1 44'52 143'56 h44.34 h42.64 Z 42.06 I? 43.88 
h45.60 140.62 h43.26 144.88 2 44'40 h43-06 h44-02 hja.30 1 43-04 244.34 
h45-14 241'32 143.72 Z42.86 243.98 142.58 h43-4.4 h43-92 144.00 112.84 

44'89 41-03 43'15 43-68 44-30 43'07 43'93 42'95 43'03 43'69 

11-78 14-22 14-60 15.20 24-40 h j -3% h4-48 15.06 13.82 13-14 
h 2.38 15.36 h 1.68 2 4-38 E 4.18 1 2.66 h 2-90 h 4.12 13.68 h 6'14 
h 3-04 2 5-40 2 4'54 2 4'88 1 5-00 2 4'40 h 3-48 h 5.02 15'16 h 4'40 

1 4'54 2 4-32 1 3-84 

2'73 4'99 3'84 4'82 4'53 3'46 3-62 4'73 4-25 4.88 

154'6' 83C6' 161'18' 341°18' 168"31f 34So3G' 175"42' 865'42' 182'54' 2'64' 

+ 
LXVI & 
LXV 

h53-10 152.08 15i.30 h53.84 h54.86 h53-58 152-14 h53.14 155.96 151.60 
h51.74 1 5 ~ ~ 5 4  156'50 h52.80 h54.16 h5a.24 153.32 153.74 256.16 152.80 
h53.42 Z5a.18 1 52'.~a h52.64 h52.96 h52.54 h53-66 151.86 152.12 15a-8a 

1148.82 155.20 
h49-18 h51.38 
h52.20 h51-36 
h53‘~l) 

52'75 52'27 52.81 53-09 53-99 52-79 53-04 52.91 53-70 52'41 

lamZny ( 141'38' 821'38' 148.49' 8 F 4 W  16.l' W 1' 163°8.18f w0 12. 170°%f 360'25' 

LXIV & 
I,X 

h1490 1 8.62 1 13-68 1 14'32 z 12'08 AI~ -66  114.02 516.06 1 18-14 h13.96 
h12.20 212.84 h15-72 114.04 112.34 Z 15'90 h14'16 h17.78 l17.58 h14'06 
h13.50 Z 13-22 2x4'02 z 15'08 113.14 Z 15.02 h14.94 117.78 2 14.70 A1522 
1 14'28 115'58 Z 14-28 

13'7% 12-57 14'47 1448 1%-55 15'19 14'37 17n1 16.18 14.41 



GREAT INDCS SERIES. 

A t  LXV 

December 1860, oberved 6g Lieutenants J. Herschel and lir. B. ?%uilEier with Troughton and 

Simrns' 36-iuck 2bodoZite. . 
iK= Meen of ffroop 
to = Relative Weight 

= ""'luded 

M =  56.80 

W = 4 'a7 ' = .23 
W 

C = 4i016'56'78 

M =  37,,.08 

w = 16 .j4 
I - =  0 .06  
w 
0 = 47' 1 1' 3 f"'07 

I 

Angle 
between 

~ ~ 1 1  & 
LX 

LX 5: 
U I I I  

I 

Circle readinp, telescope being set on LXII 

174'3' 364' 4' 181°16' 361' 16' 188'28' 8' 28' 195' 40' 16. 40' 202O51' 22'52' 

I #  , ,t I 1' #I I, ,# ,# ,, 
d57.67 1 56-38 h55-42 1 57'06 1 57'28 159'02 1 60.52 1 59.28 1 54-94 2 56.18 
157'78 1 59-18 h56-40 159.50 156.64 157.48 d60.63 157.64 1 56-92 155.30 
h62-46 1 59.56 1 60.64 1 58.52 h61.86 h61.96 2 60.16 1 59.08 1 59.86 h54.86 
h60-82 259.68 158.86 1~61.54 h62.20 858.76 h56.94 
h61.50 160.88 h6a.30 156'43 h58.20 
2 57'60 h58.74 

59.64 58.70 57-83 58'36 59'64 60.59 60.44 58.67 57-38 56-70 

d34-87 137'78 1 36-44 A37.98 Z38'1o 135.48 235.60 137.36 E 36-22 237.64 
2 37-08 2 38.32 h35.32 137.06 2 38-06 1 37-14 Z 36-40 137.88 136.26 137'54 
h35.36 236'90 h3.5-72 136'44 h37-14 A38-42 2 36'62 2 37-34 134.80 h36-34 
h37.58 138'26 A38.62 137.80 138.46 
A37-76 
138.38 ' 

36'84 37'67 36.44 37-16 37-17 37'44 36'21 37'53 36'27 37'50 

=*IT1 & 
LXV1 

LXV1 & 
LXVIII 

hq1.6~ 142.16 140.00 h43-78 141'62 1 42'28 d43.69 841.58 h41.94 h43.50 
1 44-32 1 42.62 139.40 h43.48 1 40.96 2 39.84 d42.75 h4odo h40.50 h4.3.00 
1 42.84 2 42.74 h41-10 h40-88 h43-34 Alr.04 h40.36 h40.58 h41.30 h41.82 
141'66 842.70 h41-30 h 39-80 
h41.74 h41.74 2 41.36 h39'94 
A41.36 h 43'04 140.62 

42'26 42.51 41.33 42-16 41-97 41.05 41'19 40.92 41'25 42-77 

1 57-42 1 59.00 1b53.20 h60-28 2 59-64 1 60.86 h59.36 d57.46 d57.71 R58.86 
161.02 E 57-30 hgq-80 h59-86 159.86 160'40 h57.92 d59.64 d56.85 158.66 
h58.30 158.32 A62.50 h59.30 AGO-58 A62.72 d62.66 d60.24 d58.33 A60.02 
h :e j4  h61.16 158.70 d61.72 161-j2 h61.50 
h58.46 h60-3 2 159.88 h60.18 160.90 A58.88 

1 60.82 
A59'96 1 60.70 

58.61 58.21 59-07 59-81 60.03 60'51 60'37 59-99 58'65 59.18 

4''"74 

w = 13 '23 

= o -08 
10 

0 = 49' f ' 4 l U ' 7 ~  

x= 5 9 " ' ~  

w = 7 '29 
I - - - 0.14 
w 
c = 42O I 0' 5 9 " ' ~  



OBSERI'ED ANGLES, 

At LXVI 

*January 1860, observed by Mr. H. Xetlln with Lieut.-Colonel Waugh's 24-inch Theodolite 
No. ' 1. 

tDeeember 1860, observed by fieutenants J. Herschel and H. R. ZZuilZier' with Boughton and 
Shnas' 36-inch ~ o d o l i t e .  

M = Mean of broups 
v = Bslative Weight 
c = concludes 4 1 e  

angle 
betwea 

Circle readinge, telescope being eet on LXVIII 

0.1' 180'2' 7'12' 187'13' 14'24' 194'25' 21'36' 201'58' 28048' XB048' 

LXVIII& 
LXIV 

reading 

t 
LXVIII & 

LXV 

reading 

4- 
Bt 

mn 

,, 1 ' I  " ,I I, C I' 

h33-12 2 33.36 2 32-86 z 33-20 Z 33-84 2 32-36 Z32.24 Z ~2.34 Z 33.60 233.14 == 331p.33 h34'50 1 33'26 Z 34'46 134'26 1 33-50 2 31-96 1 33-88 1 33-22 2 34-08 1 34'24 
h33.94 Z 33-00 133'24 133'36 132.76 132'32 132.94 1 34-70 132.44 1 33-08 w = 35 '00 

1 34'4 2 32'52 " " 1 ; = O S O 3 '  

0 = 56" 2 I' 33'"33 

33'93 33'21 33'5% 33-61 33'37 31-34 33-02 33-42 33'37 33'49 

9020W 12e0W 909°6V 129' 5 1  317O 6' 187' 6' 3S0 17' lMO 17' 831° 28' 161' a' 

h 9'22 h12.58 Z 12.44 Z 6.84 h10.56 h 9'72 h 8-04 h1odo Z 13.24 Z 9'14 
h 9'54 h11.58 1 5.84 2 5.06 h 9-84 h 9-18 h 8'76 h 8.76 1 8-50 2 10.74 
h10.72 h~ 1-40 t 8'32 1 6.24 h 9.44 h 9-80 h 9.72 h 8-80 2 4-40 2 8-16 

2 8.38 1 9-20 1 11.98 1 6.34 
1 9'84 Z 10.04 1 9-00 2 9-06 

Z 8.24 1 9.62 1 9.22 Z 8.96 
l 10.82 

9-83 10.37 9-07 8-07 9-95 9'57 8-84 9'39 8.87 9'35 

M0 23' 8880 23' m0 3.L' w0 u' 700 46' 2500 46' n o  67' 25y 67' Mi0 1V Z6Ci01(Y 

h 2'82 24'16 Z 4'62 Z 3.22 Z 3-36 14-46 2 4'70 Z 4-04 Z 3.68 Z 4-06 
h 4'20 2 3-84 Z 5-32 2 3.38 2 3-16 Z 3-38 1 2 . p  Z 2.68 2 4'84 2 3-52 
2 4-84 2 3.5% 23.56 2 3.72 13-36 1498 2 2-80 Z 2.66 2 2.86 23-48 

3'95 3.84 4-50 3'44 3'29 4-27 3'27 3-13 3'79 3-69 

- 

M =  98p-33 

w = 8 '38 
1 - - - 0 'I2 
w 
C = 57'20' 9".28 

M= 3"'72 

= 
I 

29 '40 
; = 0 'O3 

a = 57'38' 3"'72 

A 



88-0. GREAT INDUS SERIES. 

At LX-(Continued.) 

*December 1859, observed by Mr. lT. Keelan with Lieut.-Colonel Waugii's 24-inch Tkodolits 
No. 1. 

.f.Dccenaber 1830, and Janzlary 1861, observed by Lieutenants J. Herschel and H. R. ~ u i l l i e r  

iK= Mean of QTOII 

w = Relative ~ e i s  
C r: Concluded Angle 

M =  58,,.66 

w = 5 -61 
I - = 0 -18 
w 
C = 51° 7'58U'70 

M= 4"'55 

w = 10 -88 

I = 
w 0 '09 

Q = 56-35' 4-55 

23u.or 

= 8 -5% 

I = 0 ' I 1  
w 
0 = 54' 24' 13"-06 

ooith fioughton and Simms' 36-inch Theodolite. 

h g b  
between 

t 
LXllI & 

LXV 

kr 
r h g  

t 

LXIV & 
LXlI 

krCircle- 
reading 

+ 
LXV & 

LXII 

Lesser Cirole-reading 

4G01' 22C01' 45'12' 22;012' 54"25' 23P25' 61°37' 241'36' 68'48' 2480 48' 

P n #, 8, #* Y e t  II N t# 

d61.33 d59.49 d61.35 d58-30 h61'6a 2 58.36 159'46 h58-64 157'78 158.64 
d61-77 d54.65 d60.43 h58.28 154-ga 159.74 Z 60'06 h5c~za 157-98 156.88 
d60.75 d57.91 d5.5'19 158.64 152.26 160.92 661.10 1 5 9 ' ~ )  157.28 158'30 
1 57-70 d5 7-51 1~58.80 156.82 161.06 h60-48 h58-qa d57.25 
159.54 1 58.26 h58.88 1 58-12 h59-64 h62.74 
1 60.54 1 57-64 h58.20 157.44 h58.24 h60.62 
1 59-91 1 57'76 158'52 h.58-80 

h60'3 8 
h60.28 

60.22 57.61 58.81 58-41 57'04 59'66 60'4.4 58-93 51-57 57'94 

122' 57' 302O 57' 130' 7' 816' 8' 185' 20' 317O 20' lw 31' 8%' 31' 161' 44' 831° 44' 

h 6-38 2 4-38 1 C.32 h4-86 26'54 h 5.28 1 3'64 h 3-78 h 4-38 14-78 
h 6 '12 1 3.56 2 4'86 h 3'44 1 5'34 1 5-36 1 3-04 h 2-92 1 3.90 1 3'06 
h 5'70 13.60 1 5'41 2 5-61 2 .+'5a 1 4-44 1 3-60 1 4.00 1 2.20 23-46 

2 4-50 E 3-96 

6-07 3-85 5'28 4'64 5-47 5.03 -4.16 3'57 3-61 3-77 

91'9' 271°Y WOW 27S0WY 105°33' 285'33' 112'46° 89Z044' 119'66' 299'66' 

dz3.97 d25.95 d25.97 hza-oa h22.26 125.74 lzo'r6 hzo.82 Zzz.84 Z21.08 
dzq.41 dz1.11 da5.05 hz2-48 h23.14 la5.16 Z23.00 h24.00 122.36 1 aa.22 
d23-39 d24.37 d19-81 h22.52 225.82 Z 20'18 ha1'14 h23.38 1 23.66 1 zz.40 
124.16 da3-y7 h23.66 Z 24-42 123'94 hz1.18 I2434  dzz.52 
Z20.82 2 23'46 h22.84 1 23-62 hz5-oa h22-64 hzz-36 
1 21'oa 124-26 h23.26 h 25'04 
122'26 225'34 

1a.86 24'07 23-43 11-34 23-85 24.18 11-61 12-98 21-85 21'90 



OBSERVED ANOLPS. 89- D. 

d t LX--(Continued.) 

"December 1859, observed by Mr. H. Keelan with Lied.-Colonel Vaugh's 24-inch ZZeodolite 
6 No. 1. 

tDecenaGer 1860, and January 1861, observed by Lieutenants J; akrschel and H .  R. 5'%uillier 
with Boughton and Simms' 36-inch Ikodolite. 

Anglo 
between 

4 

LXIi L 
LIx 

Circle- 
reading 

t 
l X I r  & 

L I x  

-g 

L E  & 
LVIII 

Lesser Circle-reading 

17S032' 859'32' 186°45' 6'43' 193"5S8 18'55' 401°G' 21'6' XSm 19' 28O19' 

' ,# ' I  8' I t  't I ,, C )I 

h38.~6  l41.08 139-96 1139.66 140.86 h40.46 E 37-92 h40.84 1540.60 1.38'72 
A39'94 1 39.22 1 4~ ' 18  1141.~6 141.32 Z 39-70 2 38-26 h41.08 141.94 E 38'20 
h39.82 140.30 142.50 140'14' 141'a4 140.28 139'16 139'32 138.56 139.96 

2 41'38 1 40'50 

39'37 40.20 41-26 40'41 41-14 40'15 38-61 40'41 40'40 38.96 

146' 31' 325' 31' 15Z0 45' 332'45' 169' 57# 339' 57' 16i0 Y 347' 8' 174.21' 854. 21' 

h+-50 h43.44 141 74 2 41-38 h40-98 138'00 Z 41-86 44 -58  1541.40 1 40.92 
h4a.34 141.36 1 4 1 &  142.46 h+o-76 ij;::, Z4x.54 h41.78 l42'.54 138.80 
h41.96 1 40.3. Z 42176 h41.34 1 40.22 2 40 10 139.30 h40.91 139.80 z39.02 

143'50 37-74 h41.34 141.28 
h38.26 h40.74 
139.82 

43-27 42-16 42.11 41-73 40.65 38-72 40'90 41-87 41-26 39-58 

2Q60 &' 66'42' rn052' 78'59' 261'4 81'5' 266. 16' 88" 16' 81fi028' 96.28' 

h41.40 1 41-12 1 42.92 1539.68 1 40'36 h40.80 149'7% 840'80 139'56 2 40'51 
1540.52 2 41.40 139.96 h3imj0 1 42-36 2 39-84 143'08 140.28 h42.68 141 ' 6~  
h41.74 1 4z.14 1 40.58 I 40'11 1 41-48 1 39.66 1 43.68 1 40'14 t? 38.06 2 41.0s 

Z 42.46 14a'# 1 4 1-46 
z 41.44 

41-22 41.89 41-48 39'99 41-73 40.10 43'49 40'41 40'64 41-05 

iK= Mean of Group 
w = Relative Weight 
C = Concluded Angle 

X= 4 0 ~ ~ 0 9  

w = 16.48 
1 ; = O'* 

(I = 6 7 ~  9n40,,.46 

M = ~ x * ' I ~  

M = 4 1 ~ ' o o  
I 



90-0. GREAT INDUS SERIES. 

I 

At W(--(Continued.) 

*December 1859, observed by Mr. 8. Keelan with Lieut.-Colonel Waugh's 24inch ZIreodolite 
No. 1.  

tD-ber 1860, and J a n w y  1861, observed by Lieutena~ats J. E m c k l  and EI. R. YZuilZier 
with fimghtm and Simms' 36-inch Zhaiolite. 

.W= Mean of Group 
v = Behire Weight 
C = Concluded Angle 

w = 11 '88 
I - - - o .08 

C = 53' 13' 41"'rq 

M=q1"~o6 

M = 16''.80 

to = 01 -25 

5 = o '05 
w 
0 = 60' 6'16'.14 

Angle 
beheen 

t 
LIS & 
LVIII 

IsrerCirc's- 
rading 

LVIII 
LXI 

hCimle- 
readins 

t 
LmlI dc 

LXI 

14-39 14-79 16-73 15-16 16.12 17.05 15.51 15-39 I 1 5 3 8 1 & =  1 5 ~ ~ ~ 5 5  

e L e e r  Cirolereading 

- 
9lP4l' 82'41' 41b0&&' 89'M8 5%Y8 47'7' m a l Y  64'18' 241°S(Y 61'80' 

88 #I C 88 #t rn #a #I ##  U 

140.14 h39-7 o 2 39.82 140.86 h39-22 2 40.10 2 40.24 h39.74 h42.54 2 qz.18 
h39-48 h40-24 2 40.14 h40.90 h3g-34 2 40'42 143'28 h41.24 141.24 142'98 
k40.16 240-91 2 38.96 h40eao 2 40.70 243'70 1142.06 h41'26 143.~2 2 43.56 

2 42.52 h43-60 lqs.58 143.06 
h42.66 
h4r.8a 

39-96 40.29 39'64 40'65 39'75 41'87 42-30 40'75 42-40 43'95 

899'66' 115'66' 807'6' 145'6' 814'L8' 1%' 18' 8%loS' 141°W 888'W 1W 4!# 

h18.42 :17i~o 115'34 h18.10 216.06 h16.30 217'68 hr6-6a 117.48 2 16-70 
h18.40 2 16'38 2 17-60 h18'62 114'54 116'82 2 17'40 R16'44 krq.++ 217*++ 
h16-20 117.04 2 18-18 2 18.40 2 14'73 2 15-86 215*60 2 16-14 216'56 2 15-78 

2 17.92 2 17-68 
I 15.70 

17.67 16-94 17-96 18'37 15'" 16.33 16'89 16.40 16-37 16'64 

266'66' 85' 6S' %7S08' 93'8' 88008b 1m2(Y BS?O82' 101'81' 894'44' l1Qa44! 

h14~1a h14.24 2 16.46 2 15'58 h15-96 t17.38 l16.04 hrroo hr5'qz 2 r5.Io 
h13.80 hrg.14 217'22 k14.64 h15.90 2 17'54 2 14.36 hrqya 2 14-44 216.44 
h15-a4 2 15.00 2 16-52 h15.06 2 16'50 2 15-84 h17.44 hr6.26 215.00 213.64 

h 15'34 2 I 7-43 h 13.52 1 16'34 
hr6-18 



OBSERVED ANGLES. 91-0. 

A t  LXI 

*December 1859, obseroed by Mr. H. Keelan with Lid.-Colonel Waugh's 24inch Ibodolite 
No. 1.  

+December 1860, observed by Lieutenants J. Rkrschel and H. R. TiruiUier with Troughton 
and Simms' 36-inch I'hodolite. 

Angle 
between 

+ 
LXIII & 
LX 

4 

Circle readinge, telescope being eet on LXTII 

a0 1' 180°1' 7" 12' 187O13' 14' 24' 194O 85' 81' 86' 20l0 86' SBO 48' So 40' 

,, It , I f ,I f #  ,I ,# I' 

h51-9% h54.84 2 50'80 2 54'46 2 51-88 2 54.82 2 53-04 849.86 2 53-18 153'68 
h53-14 h52.30 2 51'08 2 53-82 2 53.40 2 $2'70 2 52-76 150.46 155'08 A5489 
h5a.72 h52-96 2 51-86 l51'80 151.56 z54.60 2 51.68 2 51-08 2 51'74 h53.98 

h53.86 1 5 1-90 2 52-52 h55.30 

52-59 53-49 5"'5 53-00 52-28 54-04 59-49 50.47 53-13 54-45 

M =  M e a n o f h u  
a = ~elst ive  w4R"t 
C = Concluded Angle 

x= 51"'72 

w = 2% -08 
1 -  - - 0 '05 
to 

c = 5s o'54*1.23 

Jf=54".79 

M =  51"-39 

w = 28 '32 
1 -  
14 - 0 '04 

0 = 670 41t 51p1.38 

iff= 5rH'39 

%rl %M017' 66'17' W W  W80' W4Zf 7 P . U  25705Sf 7 1 ° W  S O W  8S06' 

t 
LXIII & 
LX 

1 54'16 254.00 155.94 255.04 h55.04 A5476 h54-06 2 ~ 6 . ~ 6  155.30 1 53'54 
25528 2 56-42 15492 2 54-60 h54-04 h54.18 h53.74 2 55-28 2 54-96 154.34 
2 54-88 155'0a 255.88 2 56-22 h54.84 h54-66 25q.66 155.42 l54.00 153-10 

54'77 55-15 55'58 55'29 54"54 54'53 54-15 55-72 54'75 53'33 

l b 8 T  -1%- 1 M O  6.r m0 E' a0 18' PU018' 7 0 ° W  W 2 5 '  ,7O86' m0 37' &i029' W0 W 

151'44 150'30 2 50.32 251'64 1 51-32 152.78 150.92 151.88 
150.18 150'08 2 49-12 1 50'50 253'54 152.72 1 5 0 ' ~  h51-36 
149.98 2 51.8~ 151.74 1 5 ~ 8 ~  151.80 252.60 251'94 h52.80 

2 50.78 1 51-04 1 50.90 h 5 1-46 

51.25 51-93 50'53 50.75 50.56 50.99 5aoaa 52-70 51.05 51-88 

Isrsr Oimle- 
rading 

LX & 

mpiw i l ~ ~ i w  ~ 9 9 0 . 8 1 ~  1 1 ~ 0 ~ 1 ~  wOaf 1 m 0 a f  818OW is0 w ~88107~ 1 4 ~ 0 7 ~  

h5a.7~ 151.90 h50.06 Ass-10 h51.08 h51-46 152.56 251.60 24g-52 250~80 
1150.88 A~z-91 A50.84 h53.06 h53.18 h50.38 850.98 2 5aSro 2 50.12 1 49-94 
h53.14 A51.88 h5o.86 h51-76 h50'84 151.56 h51'00 251.68 151.04 150.64 

52.25 52'23 50'59 52'31 51'37 51-13 51-51 51-79 50-23 50.46 



9 % ~ .  QRX4T NDUS SERIES. 

At L X I I  

*January 1860, observed by Mr. E. liedun with Lied.-ColomZ Waugh's 24-inch 27tcodolite 
No. 1. 

?January 1861, obseputd by Lieutenants J. IlerscRel and 8. R. ZXuillier with Troughton 

M= Mesn of O m  
w = Relntira ~ e i $  

= 

d l =  $4"-87 

w = 13.80 
r - - 0 '07 

c = 579 2#550e.09 

M =  sf30 

3f= $7"-80 

w = 7 -92 

r = .13 
u, 

C = 77'20'$7"'78 

x= 39"'29 

to = 5 .38 
I - ; - O ' I 9  

c = :go ,3°39w.31 

and Simms' 36-inch l'heodolife. 

Angle 
between 

+ 

Ll'X & 
LX 

-ding 

t 
LIX dr 
LX 

-* Circle- 
reading 

LX & 
U I V  

Circle readings, telescope being set on LIX 

0' 1' 1 w  1' 7' 12' 187'12' 1C24' 194'24' 21'36' 201'36' 26'48' 208'46' 

#I N ## # I 8 I t  m U #I 

h52.86 h53.48 1 55'28 1 54'11 156.10 1 .~5'1a 155.12 2 52.64 h56.53 153'46 
h53.02 152.52 154'50 155.50 155'54 h56.54 155.86 155'48 1156.90 157.04 
h54.40 253'40 2 55-76 254.41 156.00 156.08 154.66 1 j4.20 h55.82 15594 

2 53'64 2 54-40 

53'43 51.80 55-18 34-68 55-88 55'9' 55'21 53'99 56-41 55'" 

2234'49' 44O 4S' 232'1' 62' 1' 235' 13' 5Sm13' 246'25' 66'25' 255' 35' 73'37' 

156.88 154'18 156.60 155'68 155'38 154'58 h54-81 h52.28 157'00 155'68 
156'80 1 56.64 154.30 155.80 153.46 253.88 h54.21 h52-56 15.+*90 256.02 
1 55-78 1 57.64 1 56.24 154'82 155'38 151.54 h55.46 h54.16 157.14 155'98 

1 56.30 1 55.46 1 54'10 
2 54'68 

56'49 56'19 5.5'7' 55-43 54'74 54'03 54'85 53-28 56.35 55.89 

65'4' 295'4' 64' 15' 244'15' 71°25' %lo%' 76' 3€i' 268'38' 85'51' 266'61' 

1358.56 159.06 1 56.46 1 58.50 2 57-76 2 59.40 1 55.56 1 59-82 158.22 1 55.54 
h57.38 1 59.10 157.34 157.56 158.93 h54.34 158'00 159.60 1 57-86 155.88 
h56.38 158.23 2 5 6 ' ~  158.76 158.92 h56.30 158'36 258.78 138.12 157'22 

h 5 5-66 159'50 

57-44 58-79 56.75 58'2i 58-53 56-43 57-31 59.40 58-07 57-04 

281'52' 101'32' 285'4' 105'4' 296'16' 116'16' lWO%S' 1S028' 316'4' 13GoW 

LX & 

C 

h41.42 139'64 239.40 138.00 136.14 136.14 h37.40 h40.98 h39.20 144'14 
h40.90 137.74 139.70 138.56 138.42 138.43 h39.40 h40.84 243'02 2 39.92 
136.06 138.78 238.18 137'56 236.66 240.36 ir41.60 hqr.60 143'98 140-30 
1.3886 139.30 140'76 h38.56 241-60 138.56 
1 37.66 2 40.84 138.98 139-20 14z.io 136'88 
238.26 1 38-04 239'62 237.14 

2 40.68 1 37.31 

38.86 38-71 39-09 3804 38'23 38-93 39.13 41-14 41'47 39'17 



At LXIII 

"December 1859, observed by Mr. IT. Keelan with L4eut.-Colonel Waugh'e 24-inch lITIeodolite 
No. 1 .  

?December lSGO, obsm*ed by Lieutenanis J. Herschel and H. R. ThuillieP with Doughton 
and Sinams' 36-inch Y'lreodolite. 

111 = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

x= 43"'37 

= 8 .40 
I - - - 0 ' I1  
w 
C = 54' 36'43"'37 

= 4,f.19 

, = I3 .54 
1 - - - o -07 
w 
c = 71' 13' 4'"19 

di= 5a"'98 

= 9 .46 
- I - - 0.11 
w 
C = 74' I a' 53'"o I 

M = 14"'52 

w = 3 '86 

5 = .a6 
w 
C = 84' 40' 14"-51 

Angle 
between 

+ 
LXVII & 

UVI 

IJLVI & 
I ~ V  

Lemwr 
reading 

+ 
LXVI & 

LXV 

-$ny I 

Circle readings, telescope being sct on LXVII 

15'48' 196'48' 22'59' 202'59' 30' 11' 210' 11' 37'22' 217'22' 44'35' 224'35' 

, I ,  , If ,I , ,I 1, I* 8 

h43-94 841.16 2 43.46 lq3-30 144-52 143.56 7r44.34 h42.64 2 42.06 143.88 
1'45.60 2 40.62 h43.26 144'88 2 44'40 h43.06 h44-02 h42.30 243.04 144.34 
145.14 2 41.32 2 43-79 142'86 2 43.98 hq2.58 h43.44 h.13-92 144.00 242.84 

44'89 41-03 43.15 43.68 44'30 43'07 43'93 42'95 43'03 43'69 

h 2-78 2 4.22 2 4.60 2 5'20 2 4-40 h 3-32 h 4-48 h 5-06 1 3-82 h 3-14 
h 2.38 2 5.36 h 1'68 2 4'38 E 4'18 1 2.66 h 3-90 h 4.1% 1 3.68 h 6.14 
h 3-04 1 5-40 1 4'54 2 4.88 2 5.oo 2 4-40 h 3-48 h 5.02 15-16 h 4-40 

2 4'54 24.3% 2 5'84 

2-73 4'99 3'84 4'82 4'53 3'46 3-62 4'73 4-25 4.88 

164'6' 334'6' 161' 18' 9-41' 18' 168" 31' 348'30' 176'42' 356'4!2' 182'54' 2' W 

h53.10 Z 52.08 2 5;-30 h53-84 h54.86 h53-58 h5z.14 h53-14 255.96 151'60 
h51.74 2 53.54 156.50 h52.80 h54.16 h5a.24 h53-32 2 53-74 156.16 152.80 
h53.42 2 52-18 152'.5a 152.64 h52-96 h52-54 h53.66 2 51.86 2 52.12 2 52-82 

h48.82 155.20 
h49*18 h51.38 
h52.20 h51.36 
h53-'4 

52-75 52.27 52-81 53-09 53-99 9 - 7 9  53.04 5a.91 53-70 52-41 

141' 38* 321' 38' 149.49' 3 w  49' 1%' 1' 8W 1' 163' 12' 348' 12' 17b 26' 3 w  25' 

a 

LXIV & 
LX 

h14.90 Z 8.62 113.68 11q3a Z rz.08 L14.66 hrq'oa h16.06 Z18.14 hr3.96 
h 12.20 2 12.84 h 15.72 2 14.04 1 12-34 2 15.90 h14.16 h I 7.78 1 17-58 A14.06 
h13.50 213.~2 214.02 215'08 z 13-24 215'02 h14'9.+ h17-78 214.70 1 ~ 1 ~ 2 2  

11qa8 215.58 114.28 

13-72 1a.57 14-47 14'48 1%-55 15-19 1437 17-21 16-18 14.41 



94-0. GREAT INDUS SERIES. 

At LXIII--(Contiuued.) 

*December 1859, observed by X r .  H. Keehn with Lied.-Colonel Waugh's 24-inch i'kodolite 
No. 1. 

-fDecember 1860, observed by Lieutenants J. Hersche2 and H. R. Thuillier with noughton and 

M= Mean of Osonp 
w = Belative Weight 
C = Concluded Angle 

x= 2C.16 

= '36 

- I = o -16 
w 
C = 81".+0'a6""ag 

M =  7"%3 

w = 
I - 

14 '70 

; - "7 

c = I* C e 1 6  

iff= ~ " ' 4 7  

Simms' 36-inch Theodolite. 

Angle 
between 

t 
LXV & 
LX 

Lewer 
reading 

LX & LXI 

Lesser Circle-reading 

228O 19' 96' 19' 235'31' 65' 31' 232' 43' 62'4' 249'65' 690 65# 257' 7' 710'If 

I, ' I  I, I, C I# f I 8, ,# 

h24.28 1 24.56 E 26.36 hz7.82 h26.22 h 23'46 dz5-61 d26.67 1 27.94 1 28.80 
h2g-06 126.80 1 25.14 h26.10 h25.36 h23.68 d24.99 125'00 124.52 129.08 
125.64 125.42 2 29.88 h25.80 126.04 h24.82 d24.51 125.54 130.06 128.02 
123.62 129'50 h 26.02 1 27.28 127.56 
1 28-00 1 24.84 hz5.50 h27.26 ha778 
1 25.56 126.78 h 26.41 

h2 7.26 

26.03 25-59 27'" 26-57 25.87 24-98 25-04 25-74 27-41 98-25 

226O 18' 46'18' 233'29' 63OW !44Q'41f 60' 4' 247' 62' 67O 62' 266O 6' 16' 6' 

h 7.30 19.48 1 9'22 1 8'38 19.48 h 7-06 I 7-44 h 5.14 29.98 h 4-82 
h 8.98 1 6.80 h 7.62 2 9 . 3 ~  19-26 1 8.10 h 6.08 h 5.14 19'40 1 5.74 
h 8.72 1 7.28 h 7.54 l 9 . 8 ~  1 8.98 1 9.30 h 5'90 h 5-18 19-10 1 8.06 

19'4.4 18.94 18.44 1 4-68 

8'33 8'25 8-33 8.98 9'24 8-15 6'47 5-13 9'49 5-88 

310°W l B 0 6 Y  317'W 181'11' 3 N 0  a' 144'24' 331'36' 161°36' 838'47' 168'47' 

t 
LX & 

1 5-88 1 8.84 1 3.92 14-98 h 5.08 h 9-72 1 7-44 1 5-66 1 6.06 2 3.08 
1 5.20 1 7.28 1 5-72 1 5-72 h 5'22 h 3'98 E 5-84 1 5-44 2 8.68 14.16 
25-36 1 6 . j ~  1 5.18 Z 5.42 h 4-96 h 5.31 Z 5.52 14.00 2 4.64 2 4.88 

1 8.64 h 4'90 25-46 14'78 
h 4-16 h 4'16 d 4'91 

4-64 

5'48 6'68 4'94 5-37 5-09 5.61 6-27 5-03 5-95 4.23 



OBSERVED ANGLE% 95-0. 

. 

At LXIV 

January 1860, observed by Mr. H. Keclun with Lied.-Colonel Waugh'a 24-inch neodolite 

No. 1. 

M =  Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

= 58#a.19 

la = .54 
I - - - 0 ' I 0  
w 
C = 46" 3'58"'20 

M =  28'"13 

w = 32 '10 

I - - - o '03 
w 
0 = 46°22'28"~13 

M =  5 2 " ' ~ ~  

w = 29 '20 

I - - - o -03 
w 
C = 51' 8'52"-55 

H =  10*'44 

w = 15 -80 

'= 0.06 
w 
C = 44' 16' 1 0 ~ ~ 4 6  

h l e  
between 

LX1l 8t 
Lx 

LX Bi 
mZI 

IJIIII & 

mvI & 
LXVI1I 

Circle readings, telescope being set on LYII 

O0 1' 180' 1' 7' 12' 187' 12' 14' 24' 194' 24' 21° 35' 201' 36' ZBO W 2080 W 

' ,, 1, ' a  ' I  8, rr , ,* 

h58.54 J~g7.12 158'74 158.24 Z~g.78 h5g-72 h60-76 158-76 Z 59-08 h58.72 
h57-12 h57.56 Z 57.10 h58.00 158.10 256.34 h60.08 158.44 Z56.92 h ~ 7 . ~ 8  
Z 57.44 h58.40 Z 60'80 h56.58 157.78 h57.50 h61.10 156.82 h57-54 h57.86 

Z 57-26 h56.54 160'22 h57.52 

57-70 57-69 58-48 57-61 58-53 37-53 60.54 58-01 57'77 58-02 

828'72 h28-72 2 29-26 h26.40 h27.86 hz8.70 h27.76 Z 28.46 Z 27.86 h27.88 
h27.32 h28.42 229.92 h27.86 h27.14 h28.08 h28.14 127.72 128.30 h28.76 
129.16 h28.30 127-76 h27-16 127.94 hz7.12 h28.46 128'62 h28-04 h27.80 

128.66 ~~~~~66 128.64 h28.40 

28.40 28.48 28-90 27-14 27-65 27-89 28.25 28.27 28-15 28-15 

252.44 h52-20 151'74 h53-70 h52.24 h52.64 hj3-04 z51'82 153'56 h5a-34 
h52.60 h52.16 l51 ' j8  h52.58 h53.30 h52.70 hg1.0j3 2 52'34 154'22 h51.78 
h51.68 h52.94 152.88 h52.64 h53.40 hga.80 hjo.30 152.22 h5a-28 h5qo8 

252.82 152.60 152.44 h53.10 

52.24 52-43 52-31 52'97 52-98 52-69 51-72 52'13 53'29 52-73 

h 7-18 h I 1.00 Z 12-52 h 9'40% 310.80 810.96 h 9'60 1 9-00 1 10.74 hro.38 
h11.58 h 9-28 2 1 o . 1 ~  h 9 1 8  h 9.98 BIZ-06 h11.26 Z10.30 111.50 1110'94 
h10.52 h11.32 Z 9.54 h 8-43 hr1.36 h 9-22 h11.86 111'14 ~ I I - 2 8  A 9-48 
h I 2-24 I? 11'42 A10.38 ~ I O - 7 8  h 10'32 

10.38 10.53 10.90 9.00 10.71 10.66 10.88 10-15 10.96 10'27 



GREAT INDCS SERIES. 

2 

At LXV 

December 1860, ofiserved by Lieutenants J. Hmclrel and I?. R. I;lluiUier moth Troughton and 

Simms' 36-inch 2Xeoclolite. 
.. 

2f= Mean of Qmnp 
w = Relstive Weight 

= COnc'uded hd'' 

M= 5r.80 

v = 4 '27 
1 - 
; - o '23 

0 = 4;' 16' 56-78 

M =  37X.08 

w = 16 -54 
I - =  0 . 0 6  
w 
C = 47O 11'37"-07 

Angle 
between 

~ ~ 1 1  & 
LX 

LX & 
=I1 

Circle readings, telescope being set on LXII 

174' 3' 35C 4' 181" 16# 361' 15' 188'28' 8' 28' 195' 40' 15. 40' 202" 51' 22' 52' 

# I  # ,I I I# I1 I t  W 18 #I 

d57.67 1 36-38 h55-42 1 57-06 1 57'28 1 59.02 1 60.52 2 59.28 1 54-94 156.18 
157.78 259.18 h56.40 159.50 156.64 157.48 d60.63 157.64 156.92 2 55.30 
h62.46 1 39-56 1 60.64 1 58.52 R61.86 h61.96 1 60.16 1 59.08 1 59.86 h54.86 
h60a8a 159.68 158.86 1~61.54 h62.20 158'76 h56.94 
h61.50 160.88 H62.30 256.4a h58-zo 

h58-74 1 57'60 

59-64 58.70 57.83 58.36 59.64 60.59 60.44 58.67 57-38 56'70 

d34-87 137.78 136.44 h37.98 2 38-10 135'48 235'60 2 37-36 E 36'22 137'64 
2 37'08 238.32 135.32 h37.06 238.06 137.24 Z 36.40 137.88 136.26 137'54 
h35.36 1 36.90 h3.5'72 236.44 h37.14 h38.42 236.63 1 37.34 134'80 h36-34 
h37'58 138.26 138.61 2 3 7-80 138.46 
h37-76 
138.38 ' 

I 36'84 37'67 36'44 37'16 37'77 37'44 36-21 37'53 36'27 37-30 

LXT1l d: 
LXV1 

LXV1 &i 
LXVIII 

I 

h41.62 1 42-16 1 4o .o~  843.78 1 4 1-62 1 42-28 d43.69 h41.58 h41.94 h43.50 
2 44-32 1 42.62 h39-40 h43.48 1 40.96 1 39.84 d.12-75 1140.60 h40.50 h43.00 
2 42.84 E 42.74 h41.10 R40.85 h43.34 hq1.04 R40.36 h40.58 hq1.30 Aq1.82 
2 41-66 h42.70 h41-30 h 39-80 
h41.74 h41.74 141.36 h39.94 
hq1.36 h 43'04 A40.62 

42'26 42-51 41-33 42-16 41-97 41-05 41-19 40'91 41.25 41-77 

1 5 7-42 2 59.00 1b53.20 It60.28 2 59-64 2 60.86 h59.36 d57.46 d57.71 158.86 
161.02 1 5 7-30 h54-80 h59.86 1 59.86 2 60.40 h 57.92 d59.64 d56.85 h58.66 
h58'30 158.32 h62.50 A59.30 h60.58 h62.72 d62.66 d60-24 d58-33 h60.02 

h61.16 158-70 d61.72 161.72 h61-50 
h 5 8.46 h 6 0 . ~  a 2 59-88 160'18 1 60.90 h58.88 
h59.96 160.82 

2 60.70 

38-62 58'11 59-07 59-81 60'03 60'51 60'37 59'99 58-65 59-18 

x= 4 1 ~ ~ 7 4  

w = 13 'a3 

- = o '08 I 

w 
C = 49O 7"+1"'7+ 

i%f= 5g1'.# 

w = 7 '29 

- I - - o '14  
w 
0 = '$2" 10' 59"-4.4 



OBSERI'ED ANGLES. 

At LXVI 

*January 1860, observed by Nr. 8 .  Xecl~n with Lieut.-Colonel Waugzs 24inch Theodolite 
No. 1. 

?December 1860, observed by liieutenants J. Hmschl and H. R. Z%uilliet tuith Boughton and 
Simm' 36-inch 5'neodolite. 

M= Mean of Q T O U ~  
w = Relative Weight 
C = Gduded Angle 

Angle 
between 

Circle readings, telescope being set on LXVIII 

0.1' 180°1 7'12' 187'13' 14'24' 194'25' 21'86' 201'36' B048' 208'48' 

t 

~ ~ ~ 1 1 1  
LXIV 

bse-, 

t 
LXVIII & 
LXV 

krCircle- 

t 
LXIV 8t 

,, ,I I# I I1 I1 N I1 

h33.1~ 133.36 132.86 133.20 133.84 2 32-56 132'24 1 32-34 
A3450 Z 33.26 2 34'46 134'26 2 33.50 2 31'96 133.88 1 33.22 134.08 Z 34'24 
h33.94 133.00 133'24 233'36 131.76 132.32 2 32'94 134'70 
234'14 1 3a.52 

= $6" 2 I' 33'"33 

33'93 33-21 33-32 33-61 33'37 32-34 33'02 33'42 33'37 33'49 

SOP411 UFU* W 6 Y  1 8  6% 817' 6' 18Y0 1 8W17I 144' 17' 'IUI 28' 161' 26' 

71 9.22 h12.58 1 12-44 1 6.84 LIO-56 h 9-72 h 8-04 hro-60 2 13-24 Z 9'14 
h 9.54 h11.58 1 5-84 2 5.06 h 9.84 h9-18 18-76 h 8.76 1 8.50 110.74 
h~o-72 h I 1-40 1 8-32 1 6-24 R 9.44 h 9-80 h 9.72 h 8-80 1 4-40 1 8.16 

1 8.38 1 9-20 1 11-98 634 
1 10.04 1 9-00 2 9-06 2 9'84 z 8.24 1 9.62 z 9-22 z 8.96 

1 10.82 

9-83 10.37 9'07 8-07 9'95 9'57 8'84 9'39 8-87 9'35 

66' 9' 896O25' a0 W w O s 4 p  70' &' 2600 4& 77' 67# 17'' 67' So 10) 266'10) 

h 2'82 2 4'16 2 4.62 1 3-22 1 3.36 1 4-46 1 4-70 Z 4'04 Z 3'68 14.06 
h 4-20 13-84 1 5 . 3 ~  13-38 13.16 1 3-38 1 2-32 1 2-68 24.84 13-52 

4-04 1 3.53 13.56 13.72 13-36 14-98 Z2.80 1 2.66 1 2.86 13-48 

3'95 3-84 4-50 3.44 3.29 4-27 3-27 3.13 3.79 3-69 

M = 918-33 

w = 8 '38 
I - - - 0 'I3 
w 
a = 570 201 911.2a 

M= 3'"73 

, = 29 .40 
I - ; - o '03 

0 = 57'38' 311*7a 





OBSERVED ANGLES. 

A t  LXVII 

Januuy 1860, obaemed by Mr. 8. Keelan with L i e d . - C O W  Waugh'u 24inch Tlreodolits 
No. 1. 

betam 

ck 
LXV1 

L X V I a  
GUII 

Circle readings, telescope being eet on LXIX 

001' 180' 2' 1%' 187' 13' 14- 24' 194' 25' 21' 1' 801' W % O W  eOBaW 

u I I r. I ,, I, I# #, n 

3'30 h 2-42 2-56 1o.10 13.96 I 1.72 2 4'78 1-30 z 2-24 10.76 
h 4.52 h 1.78 1 2-74 1 2.24 13-72 1 2.28 1 1.60 1 2-54 1 1.06 1 1.66 
h 3-18 h 2-24 2 3'82 I 2.06 13.82 Z 328 24.36 2 3.26 1 1-28 13.04 

1 2-80 2 1.78 13'7' 

3-67 2.15 3.04 1.80 3.83 2.43 3'13 2'37 1-53 2-30 

h16.60 h17.51 2 16-56 Z 17.80 115.42 116.70 113.36 118'92 118'32 I1728 
h17.64 h16-94 116.74 115-.p Z16.82 2 15-74 115.34 Z 17.46 118.28 117.38 
h16.00 h17.84 2 16-44 815.56 117.54 114.72 1 16.30 2r7.22 Z 18-50 l15.84 

Z 16-96 2 16.76 

- 

--& 

M= Mesnof&uup 
UJ = &hive Weight 
c = Cancluded Angle 

x= 2".63 

w = 12 '17 

_f = 0 a08- 
w 
0 = $4'53' ~"063 

M =  16"'80 

w = 9 '91 
I - - - 0 'I0 
w 
C = 65" 18' 16"'79 

I 
16'75 17-43 16-58 1 6 ' ~  16-59 15.71 15.44 17-87 18-37 16-83 

At LXVm 

January 1860, observed by Mr. H. Keelan with Geut.-Colonel Waugh'a 244nch W l i t e  
No. 1. 

M= MeanofGlroa 
c = 3LeUim we& 
C = Concluded Aqb 

Y = 16"'52 

= IO 

I = 0 'I0 
w 
0 = ?go 12' 16".52 

Angle 
betmen 

LXIV & 
LXVI 

Circle readingq teleecope being aet on LXIV 

0' 1' lW1' To 1%' 187'13' 14'24' 194'24' 21°8S' %11°1' SSO 48' e0Bo48' 

' I  I I 1, I C I. I1 8' '# 

h 16.46 h 16.96 1 I 7.56 Z 15-66 1 I 7.76 1 15.34 1 13-60 1 16-84 1 16.24 1 18-14 
h16.26 h16.48 1 17.26 1 16.50 1 18-54 2 15-90 1 15.06 2 17.04 1 16.04 1 16'28 
h16.56 h16.92 116.62 Z 16-26 2 17.ao 115'70 Z 1 5 - ~ a  1 17-98 1 16-22 1 17.10 

16-43 16'79 17.1 16.14 17-83 15-65 14.59 17.29 16-17 17-17 



~SD. GREAT INDUS SERIES. 

A t  LXVIII-(Continued.) 

* Janwry 1860, observed by Hr. II: Eeelan with Lieut.-Cohl TVaugh's 24-inch ~ a l o l i t e  
No. 1.  

+December 1860, observed by Lieutenants J. Herschel and H. R. fiuillier with Boughton and 
Simms' %-inch YEeodoZite. 

Anglo 
between 

+ 
LXV & 
LXVI 

h~Fr 
LXVI & 
LXX 

Lesser Circle-reading 

278'31' 99'31' 2ffi048' 106'48' 293" 56' 113'56' 301'8' 121'8' 308OW 128O W 

U ## ' 9  8, 1, H N I# 8. 

h56.12 h5j-44 h55.88 153'00 155'70 153'46 l51.26 155'10 254'14 152.16 
7~53'ao h53-74 h55.96 152-14 154.04 151.96 152.78 152'76 1 ~ 3 . ~ 6  155.60 
h53-98 h55.08 255.44 151.28 153.28 153.22 151'50 151'38 15a..+o 1 ~ 2 ' 7 ~  
h55'84 1 55-12 Z 50.66 2 53-70 2 52-32 154'76 

1 52-06 E 52.38 1 51.96 

54'79 54'42 55-60 51'83 54'34 52-88 51'32 52'70 53'50 53'81 

790 1s' 2590 14' tw so 85' 93°86t ~13~37' looo 4s) aw 4s. iaeor 

h15.40 h15.48 Zr5-72 l16.86 116.26 117-02 118'78 116.00 Z14.98 Z14.06 
h16.66 h17.60 l16.10 116.30 114.92 l16.10 116.96 116.30 115.60 t16.02 
h18.14 h17.34 116.80 116.08 115.66 1 17.62 116.96 117.12 E 15-62 115.86 

116.52 

16.73 16.81 16-21 16.41 15-61 16.91 17-57 16-47 15'40 15-62 

M= Mean of Grou s 
w = &Latlre W'ryL 
C = Concluded Angb 

- - 531t.62 

ro = 
r - 

5 '94 
- -  0.1; 
w 
C = 80' 28'53"fia 

M =  16"-37 

= 15 '73 
f. = e 0 6  
w 
0 = 72' 40' 16".36 

A t  LXIX 

January 1860, observed by Mr. 8. Eeelarn m'th L i d . - C o h e l  WaugA'o 24inch ~ o d o l i t e  
No. 1. 

between 

LXXII & 
LXXI 

Circle readings, teleeoope being eet on LXXII 

001' lW'2' q013' 187' 13' 14'24' 194'86' 21'96' 801'56' BOW 208049' 

# N '# ,, ,I I# ,I It I# I, 

h33.44 134'86 Z 34-82 134'44 h35.12 h37-18 137.24 Z 35-18 137.34 134'34 
h36.74 135.21 134'56 E 36'14 h35-16 136.64 136.08 136'70 h35.34 134'c6 
h34.92 2 34-80 135'46 135'58 133'96 h35-82 135.98 136.qa h36.10 836.02 
h36.70 

35'45 34-96 34'95 35'39 34'75 36'55 36'43 36.10 36.26 34'87 

iK= M w o f  Char 
w = ~ e ~ i v s  W& 
c = Conoluded Angb 

di = 35"57 

W = 14 '61 

- I - - o '07 
w 
C = 52' 8'35"-57 



OBSERVED ANGLES. 

C 

At LXIX-(Continued.) 

Januaty 1860, observed by Mr. H. Keelan with Lieut.-Colonel Watcgh's 24-inch ZXeodolite 
No. 1. 

dl = llran of Groupa 
to = Kelstivo Weight 
C = Concluded Angle 

M =  59".87 

= 11 '80 
I - = o -08 
w 
C = 53O 38'59"-87 

M =  58...i9 

, = I 3  .90 
1 - - - 0 ' O f  
w 
C = 70" 17'58"'79 

di= 55..68 

= .* 
I - - - 0 ' I 0  
w 
C = 57°43'55"'68 

- 

Anqle 
between 

Circle readings, telewpe being set on LXXII 

001' 380'2' 7'13' 18i019' 1CU' 19-Lo 25' 21'35' 201'36' 28'49' 208'49' 

At LXX 

Janola y and February 1860, observed by Mr. A; Keelan with Lieut.-Colonel Waugh'a 24inch 
Theodolite No. 1. 

LXXI & 
LXX 

LXX & 
LXVI 

L ~ I  & 
L X ~  

Angle 
between 

~ ~ ~ 1 1 1  
LXVI 

I 
I I #  a ,, N ,I a ,# ' 8  

h62.46 E 57-48 2 60.40 160.22 260.04 h59.84 t60.94 l61.00 h56.62 160.64 
h60.44 2 59-34 I? 5 9 . ~ 0  1 59-44 h58.90 159.98 1 59.46 2 60.94 h5ga;z 2 61.48 
h60.56 1 59-26 d 61 -24 1 58-84 1 59-92 h60.48 1 58-28 1 60.16 158.90 1 59.58 
h59.20 160.02 159.88 

60'67 58.69 60'35 59'50 59-62 60.10 59.68 60'70 58.78 60-57 

158.76 159'12 157'58 15g.++ h56.72 h 57-88 .! $7'30 159'90 h60.80 157.44 
h56.76 Z 58'78 2 58.98 159.20 2 59.74 h58.72 158'44 E 58-30 h59.74 158.76 
h59.50 158.64 2 57.32 160.78 158'94 h58.94 158.96 Z 58-76 160.16 158.06 
h59.44 159.16 

58.62 58-85 57-96 59-81 58.64 58-51 58-23 58-99 60.23 58-09 

h53.68 156..30 157.12 156.18 h56';8 h5q.30 156.30 155'58 h54.28 255.98 
h55-44 € 55-98 2 56'72 155.88 154.16; k55.08 157.10 156'10 Is.+-36 155.64 
h55-32 255.26 2 56.18 154.66 1 54-34, k55.06 2 57.84 156'84 h5+.4a 157.50 

1 55.06 

1 54.81 55-85 56.67 55'57 55-09 54-81 57-08 56-17 54'35 56.37 

C i o  readings, telescope being set on LXVIII 

0'1' 180'2' 7'12' 187- 13' 14'24' 194'25' 81'36' 201'36' B04S' LB"49' 

#I I #I I, #t I I #I N ## 

h40'5a 140.26 h42.44 hj9.82 2 40.98 I4a.06 L42.78 140-66 241.86 141.04 
h42.26 140.92 h4.1-20 h40.64 241.20 h4a-10 h42.60 h44.4~ 139'50 241.20 
1 42-86 L 4 z . j ~  h q ~ - a 1  i41.26 141-08 L+aSaa 14a.68 h44-78 2 41-36 140'60 

hqz-36 141.28 

41.88 41-30 41-95 40'57 41-09 42.16 42-69 43-06 41.00 40'95 

dI= Mean of Gmnp 
w = Relative Weight 
C = Concluded Angle 

df= 41'"67 

= I 1  ' I 6  

- I -  - 
w O '09 
0 = 49' 38 '41~~68  



.GREAT INDES SERIES. 

: 

- 
At LXX--(Continued.) 

January and Pebruary 1860, observed 6y Mr. H. Keelan with Lieut.-Colonel Waugh'e 24-inch 
Il'heodolite No. 1. 

Angle 
betwren 

LXV1 ' 
LXIX 

LXIX & 
LXXI 

L ~ I  & 
~ ~ ~ 1 x 1  

Circle readings, telescope b e i i  set on LXVIII 

0' 1' 18(i02' 1'12' 181°13' 14'24' 194'25' 21'35' 201°35' 28'48' 208' $9' 

I ,I ' I  ,I ,# I , I I ,  ,, 
h44-66 143.60 845.90 h44'18 143.80 A4424 h ~ a z  hq2.80 242-18 2 44'66 
h43.02 245'24 h43.60 h43.58 2 44.18 h43.70 244.i~ 144.50 243.80 144'54 
143.88 Z43-58 h45.1~ 2.~4'24 243.32 144.18 Z44-46 h45.r:, Z43.1o 2 45.22 

1 44'28 

43-85 44-14 44-87 44.00 43'77 44'04 44'47 44-14 43'34 44-81 

h31.02 130-10 833.82 831.38 131.66 h31.10 h33-16 h29.86 130.76 231-20 
h3o-$2 130.42 h31.20 h30.52 229.78 h31-go 131.40 hzg-12 Z ~ I - 3 %  132.12 
131'62 231'40 h30a;o 130.76 131'56 h30.38 131.62 hz9.90 130'60 2 31-78 

h29.46 130-82 

3ro5 30.64 31-30 30.89 31-00 31-13 32-06 29.63 30.88 31-70 

860.02 259'66 h59-68 h62.08 259.80 h62.06 A5791 h58.9~ 160.34 259'70 
159'80 159.04 h60.46 h62.34 161.84 860.54 h61.18 h58-82 260.86 2 60.32 
259.78 259'9% h58-58 162.66 160.76 h61-16 260.62 157.84 2 62'22 $59'76 

2 61.76 261.94 

59'87 59'54 59'57 62-36 60.80 61.25 60'37 58'53 61'34 59'93 

iK = Mean of h u p  
w = Relative Weight 
C = Concluded Angle 

Y = qq".lq 

= 28 '05 

- -  I -  0 ' 0 4  
w 
C = 48" 50~4.4~~13 

lli= 31~t.03 

, = 16 .38 
I - - - o -06 
w ' = 73' 17831"'03 

x= G0"m36 

w = 7 '16 
I - - - 0 -14 
w 
0 = 63' a' 6or'.36 

A t  LXXI 

Pebtwary 1660, observed by Mr. H. Keelan with Lieut.-Colonel WaugNe %nch Tireodolitc 
No. 1. 

af= Meal of CIrou 
w = aekt ive wJt 
c = OoncluQa angle 

M= ,5w.86 

w =  13-98 
I - - - 0 -07 
w 
c = 6 ~ ~ 4 1 ' 1 5 ~ . 8 6  

A4310 
between 

LXXIII & 
LXX 

J 

Circle readings, telescope b e i i  set on LXXIII 

O0 1' 1800 1' 7O 12' 187'12' 141'86' 194O25' 81°35' 201'86' 28048' 208'49' 

216.50 2 14-26 21;-78 1x5-02 1 15-28 h 15.98 2 16-90 hrq-50 2 15-16 b 13-94 
1 16-18 1 15-62 2 16.56 Z 16-20 1 14-70 h16.20 h 16-22 h16.16 2 15-54 1 1482 
216.rz 216.88 t16.54 216.34 117.06 1r7.10 h16.54 115.06 b15-7% Z I ~ I O  

1 16-64 

16'27 15-85 16.96 15.85 15.68 16-43 16-55 15.24 15.47 14.29 



OBSERVED AXQLES. 

LXXI--(Continued.) 

Pebtuay 1860, obaerved 6y Nr. 8. Keelan with Lied.-Colonel WaugXs 24inch Theodolite 
A-0. 1.  

Angle 
between 

LgXk 

m X  & 

LXXII & 
LXXIV 

* 

LXXIV & 
LXXV 

LXXV & 
LXXIII 

Circle readings, telescope being set on LXXIII 

00 1' 180' 1' 7' 12' 187' 12' 14'25' 194'25' 21'85' 201'35' 28'48' 208'49' 

" . I ,  ', ,, 't , # 

229.82 Z 32.76 129'40 13 1'56 131.28 h29.58 Z 29-96 h33.46 131'50 2 30.84 
129-22 131.06 129.64 130.9a 131.38 h31.08 h30.76 132." 130.10 130.31 
128.26 128.72 129.66 131.02 128.98 2 29-88 h30-74 131.14 129'94 E 30.00 

1 29.92 

29'10 30.62 99-57 31-17 30.55 3 ~ 1 8  30.49 32'24 30'51 30-39 

1 7.42 1 5-20 1 8.16 I 7-40 Z 9.62 hro.30 1 9-20 A 9.84 1 9-32 1 9-76 
1 8-42 1 6'78 l 7-54 1 6.96 1 10.16 h 9.30 h~o-78 h 6-10 1 9.04 1 8'38 
1 7-94 1 7.48 1 8.36 2 6'38 1 8-90 1 9'34 h 10.90 1 7-38 1 8-42 2 9'34 

1 5-64 2 8-55 

7'93 6'28 8-02 6.91 9.56 9-65 10.29 7.97 8-93 9-16 

136.36 136.02 ~ 7 ' 0 2  135'44 134.90 h34'56 E 34-96 h33-56 134.08 235.70 
1 37-28 1 37-82 135.78 135.92 135.14 E 36.02 h31-08 h35.94 134.80 137.54 
137'94 137'30 135.08 136.02 135.10 E35-16 h33.94 2 37'26 136'54 2 35'78 

2 36'90 1 35-36 

37-19 37.0' 35'96 35'79 35'05 35'35 34'33 35'53 35'14 36'34 

Zr3.72 114'30 114.48 113.34 111.62 A12.48 11420 A11.88 111.48 111'74 
1 12.14 2 11-06 1 15'30 1 12-50 1 12.66 1 I 1-32 A13.16 A12.84 1 13-52 1 10.98 
112.58 1 11'2q 113.36 113.22 8 12.10 1 12'24 hra'oo 112'22 112'40 2 13-34 

1 13-26 

12-81 12-47 14'38 13'0% 12'13 12'01 13-12 11.31 12-47 1 2 . 0 ~  

z 15-62 1 16-42 1 15-08 1 16'38 16'50 h 17-32 1 17-56 h17.04 1 18-30 1 17-34 
115-98 118.24 11$'3a 117'14 215.94 216.52 h16'32 h15.90 116'94 217.52 
1 17-28 119.48 116'91 116.86 Z 17-18 l16.10 i16.48 217.88 1 16-54 116.66 

1 17-88 

16.36 18'01 15.77 16'79 16'54 16-65 16-79 16-94 17.26 17-17 

M= Mean of h u p a  
w = Relative Weight 
C = Concluded Angle 

H= 30*-~8 

w = 10 -68 
I - - - 0 '09 
w 
C = 53' 3' 30"-48 

= 8rl.47 

= m62 
I - = o '18 
w 
C = 49'55' 8"-47 

== 35t#.77 

w = I0 -10 

I - - - 0 'I0 
w 
C = 66'25'35''.77 

Iatt.67 

= I3 .62 
I - - - 0 .07  
w 
C = $9' 15' 12'"67 

x= 16v.83 

w = 19 -36 
I - - - 0 '05 
w 
0 = 68" 39' 1 6 8 4  



104-~. GREAT INDUS SEXIES. 

Y 

At LXXII 

Februuy 1860, observed by Nr .  IT. Keelun with Lieut.-Colonel Wauylls 24-inch Theodolite . 
No. 1.  

M= %rean of Gtoaps 
so = RLIiative Weight. 
C = Concluded Angle 

x= rz"'28 

= 21 .30 
I - - - 0 '05 
w 
C = 54' 2' 1an.28 

H= 16'"64 

W = 8 -90 
I -  - - 0 'I1 
w 
C =  77"56'16"'64 

Angle 
bet!+ een 

LSXTV & 
LXXI 

LXXI & 
LXIX 

Circle readings, telescope being set on LXXIV 

0" 1' 180" 1' 7" 12' 187" 13' 14' 26' 19C 25' 21" 36' 201" 36' 28" 58' ZOSoW 

I I ,I ,I ,I ,I ,, ,I 

E I 1-02 1 12.26 1. 12.94 1 12-86 1 12-46 1 10.62 1 r 1.76 1 12.84 1 12-58 1 12-52 
.? 11.28 /rr.jU 112.66 1 I 1.68 lrz-06 l12.;8 113.74 113.24 113'58 111.82 
lr1.48 11z.52 112.18 111.36 112.10 211.42 112.96 l13.82 l12.08 111.86 

11.26 12-19 12.59 11'97 12-21 11-61 12-82 13'30 12.75 12.07 

I 16.74 1 14.40 117.02 115.36 116.28 118.46 115.56 1 17.88 E 15-22 Z 16.80 
1 16.94 1 15.40 2 16-20 1 17.58 1 17.62 E 17.88 E 15.34 1 17.70 1 15-54 1 17.78 
l16.04 115.30 116.84 116'74 116.94 2 19.22 l16'10 Z17.18 116'24 2 16.76 

16.57 15'03 16-69 16.56 16.95 18.52 15-67 17.59 15-67 17.11 

At LXXIII 

February 1860, observed by Mr. 8. Keelan with Lieut.-Colonel Waugh's 24-iwA Ilreodolite 
Aro. 1.  

2f= Mean of h u p  
w = Relative Weight 
C = Concluded Angle 

M = 43".98 

w = 8 '88 
1 -  - - 0 'I1 
w 
C = 54" 15'43"'97 

M =  52.p.39 

= 8 .;6 
I - - - 0 'I1 
w 
C = 54"29'52'"38 

Angle 
betweeu 

LXX & 
LXXI 

-1 & 
LXXV 

Circle readings, telescope being set on LXX 

00 1' 180" 1' 7" 12' 187'13' 14'25' 194O26' 21°35' 201'36' 28'48' 208'49' 

, " rl ,# ,I I ,I I, ,, ,I 

h43-34 hq1-22 145'48 145'48 142'60 1 43'66 h44.76 h44-74 1144.48 h44.90 
h43-34 h ~ ' o 4  145.16 145.56 1 42.74 143.20 h45.26 h43.96 h43.46 h45'76 
h41.62 h4z.16 145'48 14.4'30 143'06 144.46 h43.78 143.76 1142.52 h43-gz 
2 42.74 h4.4-08 

42-76 42.88 45-37 45-11 42-80 43'77 44.60 44.15 43-49 44'86 

150'90 h53-60 1 5 ~ x 0  152.08 151.62 152.58 852.58 h54.66 h53.06 h53.04 
h50.02 h50'30 150.90 151.24 151.20 152.58 h53-06 h53.92 1153.26 h.53-22 
h53.08 h52.20 151.62 2 52.52 Z 51-04 Z ~ I - 4 6  h54.66 h54.30 h52.52 h52.66 
1 51-76 h51.06 

51'44 51-79 51.54 51-95 51-29 52-21 53-43 54.29 52-95 52'97 



OBSERVED ANGLES. 

At LXXIII--(Continued.) 

February 1861, obamcd by Aimtenant J. Hwachl with Troughton and Simms' 36-inch 
Theodolite. 

df= MCSU of ~hnp 
w = Belstive Weight 
C = Concluded Angle 

A?= 41"'53 

, = .51 
I - - - o -08 
w 
0 = 54O59'41"'51 

M =  5°"'01 

w = 14 '25 

5 = 0 “q 
w 
0 = 55" 1'50"'03 

Angle 
between 

LXXV& 
LXXXI 

L m  & 

Circle reading+ telescope being eet on LXXV 

0'0' 180'0' 79' W 269- ISf 168' 24' 988.24' 23T56' 67-36' 316'49' l56'&' 

,, f I  I , # I ,  .I ,I ,, I, 

1139.40 140.22 141.86 138.66 140'88 h41.40 139.76 240.56 l42.00 141.~0 
h41-92 h42'12 142'24 141'60 2 42-58 h42.78 143.64 z42.60 142.88 141.76 
h40-14 h38.80 1 41.14 140.68 l42.08 h41.72 140.40 z43.40 140.68 1 4 - 0 0  
2 43-46 h40'88 1 39.66 1 43-22 h42.24 

1 40.80 242'56 

. 
41.50 40'51 41-75 40.15 41'85 41'97 41'56 42-20 41'85 41-99 

h51-2% Z 49-10 Z 51.90 Z 50.34 A49.96 h52'ao 2 49.66 2 48-78 1 50.88 
h51-82 h4g-54 150.10 149'56 150.16 h50-26 148-16 147.21 249' 8 150.76 

149-18 148'96 
ii h52-62 h49.08 1 51.32 Z 49.66 148.76 h50-94 150.48 148.72 150' 6 1 48.76 

1 48-78 
Z 50.58 2 49'88 
1 50.08 

51-05 49-95 50.17 50'3i 49-73 50.39 49-98 48.64 49'74 50.13 

At LXXIV 

F e h y  1860, observed by Mr. H. Keelan with Lieut . -Cohl  WaugA's~'4inch %odolQte 
No. 1. 

df=  Mesnof Oroa 
a = -re 
c = ~ u d e a & l g l f i  

4"'"f 

, = 6 .60 
I - - - o -15 
w 
C = 48" 18'4a8.97 

-10 
M e e n  

J , X X ~  
& L X m  

Circle mulhga, tale~cope b e i i  8et on LXXVII 

0'2' 180'2' 1-12' 187'13' 1C25' 194'25' 21'36' 201'38' 28'46' 408040' 

W II ,I I' If 'I ,I f I  n N 

h41.18 141.42 Z 39.16 h42.62 142.50 1 ,+..+'28 1 44'04 h4o-a8 h42.22 hqa-74 
141.80 141'72 239'90 h43-10 142'38 143.16 143'22 h42.70 h42.80 143.02 
140.40 142'78 140.56 h43.42 143'20 143'7s 143'20 h41.34 h43.p 141.72 

41-13 41-97 39-87 43.05 ~ ' 6 9  43'73 43'49 41-44 42'81 42'49 



106-P. GREAT INDUS SERIES. 

J 

At LXXIV-(Continued.) 

Februay 1860, observed by Mr. H. Eeelalt with Lid.-Colonel Waugic's 24imh I'lreodolite 
No. 1. 

M =  Meanof h u  
ur = %hire ~ e i g k t  
C = Concluded Angb 

M =  57"'37 

= 6 .50 
I - - - 0 "5 
10 

(2 = 53O 17) 57"'37 

M n  5 ~ ~ . I  I 

= .38 
1 - - - 0 '05 
w 
0 = 68' 49' 5"-1 I 

x= r2~~.18 

ca = 24 -66 
I - - - o -04 
w 
0 = 59'32' 1arr.x8 

Angle 
between 

~ V I  & 
LXXV 

LXXV & 
L X ~  

LXXI & 
LXXZI 

Circle readings, telescope being set on LXXVII 

0'2' 180'2' 7'12' 187'18' 14'25' 194'E' 21'36' 201'36' 28'48' 20S04Q' 

II f 8' t 1, , #I ## 8, 

h57.80 157.40 2 60.12 h56-12 157.36 l j f -14  155.86 158.08 h56.56 h57.36 
158'16 157.80 160.44 h55.88 157.20 156'30 155.88 h56.88 h58.16 156'40 
159.56 258.26 2 59.44 h55.62 155.74 2 56.94 157.20 h57.44 h57-92 A 56-10 

58'51 57-81 60.00 55.87 56.77 $6'79 56'31 57'47 57-55 56.62 

L 5-34 2 5'78 13'96 h 5-00 14'94 2 4-48 13-26 h 3-82 h 5-20 h 5-78 
1 4.80 24-28 13.20 h 4.84 24.94 1 6-00 15.40 h 4.96 h 3.98 1 6'26 
1 4'90 2 3'8% 1 6.12 h 5'74 1 6-84 1 5.86 1 5'50 h 4.40 8 3-46 1 6'48 

1 6-90 

5-01 4'63 5-05 5.19 5'57 5'45 5'39 4'39 4.21 6-17 

h11.78 l12'92 112.06 h11:~6 111.62 113.70 111.90 h13.46 h1a.18 h1n.00 
1 12-34 113-20 113.~4 h11.92 111.98 112~02 113'10 ~ I I - 5 4  h10-82 111.60 
1 1 I . p  1 12.58 1 10-36 hrwgo 1 12.14 1 la-84 1 11-32 h11'78 hx2.00 113.78 

112.22 

11-95 12'90 11-97 11-39 11-91 12-85 12-11 12.59 11-67 12-46 

At LXXV 

J'ebruay 1860, observed by Mr. H; Keehn with Lieut.-Colonel WaugKs 24-inch TAeodolit~ 
No. 1.  

XI Mean of Cttonp 
w = Rebtire Weight 
C = Concludd angle 

X= SI"-65 

lo = .a0 
I - - - 0 -09 
w 
C = 5 B ~ o ' 5 1 n ' 6 ~  

angle 
between 

LXXI 

Circle readings, telescope being set on LXXIII 

0.1' 1800 1' 7' 13' 181'18' 14'24' 1$M026' 21'96' 201'86' 28'48' 208.49' 

" '4 C I# ,I ,I " ,, I# ,, 
h53.00 149.60 l50.28 h51.$o 15a.ra 152.84 h49.66 h50.72 h53-36 251'80 
h51-$2 150'26 1 ~o -ga  h51-go 151'96 151.4~ h5a38 150.84 h52.82 153.18 
153.1~ 150'94 151'58 151.48 151-96 151.74 151.64 251.58 1 $2.38 152.94 

52.55 50.27 50'93 51.63 5.-01 o 50.56 51-05 5a.b 51-64 



OBSERVED ANGLES. 107-0. 

* 
' 

, 

A t LXXV--(Continued.) 

F e h y  1860, observed by Mr. H. Keelan with Ilieut.-Colvnel Wawgh's W i n c h  TireodolitG 
No. 1. 

df=  Mesn of Gmu 
a = Behtive we& 
C = Concluded Angle 

.Bfc 4zn'66 

= 8 '74 
I - - - 0 'I1 
w 
0 = 51O55'4a"-66 

x= 49u.90 

= 16 .8= 
I - =  0.06 
w 
c = f0°49' 49'"90 

iU= 31'"83 

W = 3 '40 
I - - - o '29 
w 
C = 57'42' 31'"83 

Angle 
between 

=XI & 
~ 1 x 1 ~  

LXXIV & 
LXXVI 

I;~XVI L 
-VIII 

Circle madhg~, telescope being wt on LXXIII 

0° 1' lS0°18 19 13' 1810 13' 14O2.L' 194O25' $31-36' 20lQ36' 28-48' 208°49' 

I H 10 I I  I #t I n n 

h42.64 2 41-54 144.46 1 4 - 3 8  14.04 141.84 hqq'24 144.34 h42.66 141.5% 
h41.04 1 43.66 242.32 14440 1 41.0~ 141-02 142.80 1 43-16 hqr -82 141.42 
142.98 144.70 141.58 1 ~ 4 a  143.1a l41-14 h41.76 141.98 141.94 140'50 

142.44 

42'22 43'09 43-13 44'40 43'06 41'33 42-93 43-16 42'14 41'15 

h49-64 1 ga.22 Z 50-20 lr49*54 149.86 149.66 h49.48 149.04 h5o.10 Z 50.00 
h s o - ~ a  149-98 151-66 251.24 150.52 1 51-06 h48.80 148.64 h50.20 149'24 
249.06 248.68 150'1o lqp.14 149'38 E 51-44 148.28 149.04 250'88 149.58 

150.30 

49'67 50'30 50.65 49'97 49-92 50.71 48-85 48-91 50'39 49-61 

h30.86 1 29-88 2 31.90 1ag.p 133-1a 2 33.08 135.62 2 33.58 hz8.30 130.60 
131.58 130-30 132'34 128'58 1 34'88 132.42 2 33.60 13 1.80 129'76 13 1'66 
E 31.20 230.66 132'34 131.24 133.08 133.46 2 34.06 132.60 130'30 z32'06 

3 1-21 30'28 32-19 29-91 33'69 32.99 34'43 32-66 29.45 31.44 

Januuy 1861, observed by Xiatenant J. Herschel with Trmghton and Simms' 36-inch Trlleodolite. 

= 15"'94 

= '5 '95 
L = 0 -06 
w 
0 = 6r01$15'95 

g -1 

Circle rerrdings, teleecope being eat on LXXVIII 

0.1' 18000' 79. W % 9 " W  lWM8 888.W ZST37' 67087I 816'49' 11860 40' 

u u I $8 8) H I n n 

1 16.50 16.64 1 16.20 13-58 h14'98 h15-5~  h13.68 h14.70 h17.42 h17-58 
1 15-92 Z 17.28 1 15.98 2 15.40 116.08 h16-38 h16.64 h16.94 h18.18 Z 14-60 
Z 16-18 Z 15-36 2 15.54 114'64 A15'8o A16.34 h15.32 h15-30 h18.20 1 14.92 

116.16 h 16.04 A 16.72 
h'5.96 

16'10 16'43 16'07 14'95 15-61 16'09 15'4% 15-G5 17-30 15-70 



108-0. GREAT INDUS SERIES. 

At LXXV--(Continued.) 

January 1861, observed by fiatenant J. Herschel with Troughton and Simms' 36-inch i?t$e~dolife. 

3f = Mean of Group Anple 
Circle teleecope being set on LXXVIII 

bwtneun w = Relative Weight 

C 1' lW 0' 7 P l 2 '  259'12' 156'26' 388' %' 237'37' 67'37' 316"W 1%' 49' 1 C = Concluded Angle 

3f= 46".50 

, = 13 .93 

- - o -07 1 -  

w 
C = 61" 2 I' 48"'4g 

8 ,  I ,  ,, 81 I# ,, C ,, 

LXXXI 
& LXXIII 

E 47.66 151.26 148.98 146.98 E 48'50 148.02 h50.58 h50.34 146.81 h47-78 
147-86 146.64 147.64 148'30 149'7% 149'08 h49'36 1 4 8 . 1 ~  h46-60 148.84 
148-4a 149'28 148.04 148'98 146.12 148.92 h49.34 h49.50 1'47'42 1 4 8 . 1 ~  

1 48.26 148.38 h 48.24 
1 48-10 h50.06 h47.88 

47'98 48.71 48.22 48-09 48-56 48'67 49'76 49'33 47'39 48'25 

At LXXVI 

F ' e h y  1860, observed by Mr. H. Keehn with %at.-Colwrel Waugh's 24cinch Bodolite No. 1. 

dt= Meanof 
= & M v e  s t  

C = Oonduded Angle 

dZ= 14".03 

W = I Z  .84 
I - = o '08 
w 
0 = 55° 51' 14'"03 

xr 56,'..86 

ca = 1% -04 
1 -  - - o -08 
w 
0 = 57" 58' 56".84 

dZ= 31n.19 

= 8 .,3 
I - - - 0 ' 1 %  
w 
0 = 55' 17' 31'"19 

i 

between 

LXXV & 
L ~ V  

LXm& 
LXXVII 

LXXVn& 
ISIIIX 

- 

Circle readings, telescope being set on LXXV 

00 1' 180° 1' 7' 18' 187' 11 14'84' 194O80' 81' 36' 201'36' 28' 48' 8 ' 8 0 '  

+' I1 'I # I# M I, I '1 ,I 

h13-86 2 11-ga h14.22 h15.10 h14.60 11566 Z14.02 h14.92 1 13-18 112~12 
h 13-62 1 11.50 hr3.10 Ir13.78 h1404 1 r5.M h 14.64 h 14'70 1 14.28 1 13'20 
h 14-56 1 14.82 h13.20 114.46 h13.44 115.80 h14.32 h14.36 114.00 1 12-78 

113.52 

14.01 13.19 13-51 14.45 14-03 15.63 14-33 14-66 13.82 12.70 

h57-20 155.66 254'94 156.76 $59-06 h57-48 1 58'68 h56.90 156.46 157'78 
h57'68 157'28 h56.46 h56.64 155.08 157.38 155.94 156.78 155-6a 158'70 
h57.18 157.40 h57.30 156.26 h54.24 156.10 156.52 h57.02 q56.36 Z 59'62 

h56-6% h56.1z 155.70 156.58 

57'35 56.78 56'33 56-45 56.0% 56'99 56'93 56.90 56-15 58-70 

131.96 132.86 129.68 131.28 h28.42 129.28 131.58 h31.42 131'94 131.38 
130.78 133.06 130'34 Z 31-64 129-54 129-96 h33.16 h30.70 2 31-04 1 31-18 
131.64 132.14 130.34 130-w  hj1.g8 129.98 133.14 h31.14 130.02 129.98 

h32.72 

31-16 32-69 30'12 31-29 30'67 19-74 32-96 3 1 ' 9  31.00 30.85 



aAt LSXVII 

FeJmury ,1869,. bbsmed'by Mr. H. ;Keelan. h'th Ziet.tt.~Cblonell Waugh's'%%inth Tlrei&lite 
No. 1. 

C h l e  readings, telescope b e i i  set on LXXIX 
: iK= Msan of brou 

1 c = aelative ~ e i g C  
-001' -1SfZ'  -7°131 - ~ O I V - l a o ~ - l ~ o ~ '  -z1°86' -801.88' -28949' -XRJ0048' 

-c-Jn& 

M= Mean d h u  
- - , ~ e ~ a t i v d . ~ ~ g  

C = aOnoluded Aqle  
q Angle 
betwwn 

Circle d i n g s ,  .feleam@ being.set an LXXV 

00 1' lWl' 903%' WO.12'  W B I '  1w 84* %Lo%' %Dl0W3' gS%' mk?W 



QREiT . INDUS SERIES. 

A t  LXXVII-(Continued.) 

Fe- 1860, oh8emed by Mr. 8: Keelan with Lieut.-Colonel W~zlgh'8 24-inch llAsodoEite 
No.  1 .  I 

angle 
between 

LXXm & 
L m I V  

Circle r d b g e ,  telwpa being eet on LXXIX 

0.1) f W W  7 O 1 3 '  18V1S8 14'84' 194'%S8 21°8S8 801'86' !&So&' XBo49' 

a U I8  8 I  8) 88 I# I 8  I 88 

1~1.42 2 22-28 hao-94 iiax'ga h20.20 Aao.66 2 21-24 1~1.72 1 22-10 119.22 
Z oa.08 123-04 hrg.08 h21.34 haoaq5 ha1.44 2 21-24 Z 21.84 2 22.90 l a1.62 
2 2 2 ~ ~ 0  ZZI-70 haa.92 h22.06 hao.80 hna-02 Z 20.70 Z 20.56 2 21-40 1 area 

h 20.54 hao.91 

91'13 -22.34 - 10-87 91.77 10-72 11.37 a1.06 a r j f  21-90 ~0.62 

iK= Mean of Qrou 
w = Behtive WmgE 
C =,cbncluded dngle 

M =  aI~~ .4a  

, = 19 
- - - 0 '05 
w 
C = 73O 4ara1"'41 

A t LXXVIII 

Feebruary 1861, obsepved by fieutmant J. Herschel with Troughton and Simm' 36-inch 
%odolite. 

iK= MesnofCtroap 
w r= Behive Weight 
0 = amcladd angle 

M= 21"'40 

= 7 'a8 
- 1 - - o -14 
w 
0 = 57°a~ 'a~n-38 

Jf= a6"-44 

w = '9 '05 
1 - - - o -05 
w 
0 = 54O 50' 26'"43 

angb 
betaw 

L n X I I I  
& 

1910LZ & 

* 

C i l e  recrdinge, teleecope beiig set on L X X X I I I  

247'60' 67' W 8 H 0  l8 147' l8 W 1 B 8  Z W  18' 125'25' 805°268 20# 87' 84. 8V8 

W 8) 81 8 I  88 I# M I 8  84 N 

h18-3% h20.98 123.58 122.84 123'48 2 az.10 2 21'30 2 20.92 1 19.90 122.66 
ha1.84 hzo.14 120m62 2 ~ 2 . ~ 6  2 23-18 1 2.2-zq 2 21-98 120.48 2 20.28 2 20.24 
h z o . ~  Iao*oa 1 rgaoa Z 2.3-50 i ~2.80  122'36 4 ao'go 2 z0.w 2 20.72 1 21-38 
ha0.84 2 19-70 2 19-66 
2 21 30 2 20-18 

SWSS a1.05 20.62 23-10 23'15 "-23 21.39 20'61 20.30 ro.96 

h28'21 h27*20-Z26'82 1 z$.go 2 25.16 124.74 125'40 226.a8 227-40 125'76 
1~6.32 4s7.08 225'82 1 25-22 2 24.88 2 25-62 Z 26.98 127.02 126-10 h25.60 
hat-48 Z 06-81 L26s94 Za7.22 1 27-71 2 26.34 4 97-48 Z 21.54 106.58 Ld.38 

z 25'02 

- - .  ' 

r r a 4  17.03 a653 d 8 x x  a s f o  25.57 &61 26.88 at969 25'91 



A t  LXXYIII-(Continued.) 

Murch 1860, observed by Mr. H; Kcelm with Lieut.-Colonel Waugh's 24iinch Theodolite 
No. 1.  

) 

; 

Circle readings, telescope being set on LXV 
Angle 

between 

LXXV & 
LXXVI 

=I & 
T,XKX 

Y = Meanof Otou e 
w = Relative weig%t 

At LXXIX 

March 1860, observed by fieatenants J. P.  Baseus', J. E'erschl and 8: R. ThuiUier with 
fioughton and Simms' 36-inch Theodolite. 

betwaen 

L m I  
dt LXXXtT 

LXXXV & 
LXXX 

C = Concluded Angle 
0' 1' 180°1' 7"13' 18713' 1 C  24' 194'26' 21°35' 201°36' 28'49' 206'49' I 

'I I, I ,  I. ,* I, , ,, 

h51.06 hgr-46 h50.50 h49.80 h50-72 152.22 153.02 149.84 751'76 h51-18 
h49.30 1~51.48 h51.82 h52.14 l g1.44 150'78 151.24 150.24 150.72 h52.50 
hp-50 150.50 h49-74 h52.20 151.38 251.46 E 50.94 151.58 150-00 1651.40 
h50';0 h51.10 

50'89 51-15 50'69 51-38 51-18 51.49 51-73 50'55 50'83 51'57 

h48-66 h47.78 h46.98 h46.80 h46.96 149.14 146.~4 148.76 147.84 h47.m 
h47.04 A48-92 h48.40 h47-56 247.64 248.60 149.50 1 48-72 148.12 h48.26 
h48.50 h49.22 A4824 h46'22 147.90 1 42-46 147.34 148.58 147'44 A4634 

1 4720 A46.54 

48-07 48'64 47-87 46-86 47-50 48-40 47'57 48'69 47-80 47-09 

Circle readings, telescope being set on LYXXTI 

O0 1' 1m(Y 7O 13' 187O18' 14' 25' 194-24' 21-37' 201° 37' 28'49' 208O49' 

r l  # If ) I  1) #I I1 )) 11 #I 

h41.42 142'92 141.08 138%4 142'60 141'20 h41-76 h41.34 141'50 140.1~2 
h39.86 141.16 1 42s08 140.38 l41-1o h40.26 h40.62 h40.26 141'16 141'36 
h3g-44 141'64 140.20 140'78 142.96 h39-00 h40-20 h41'22 141.80 142'82 

140'96 

40.24 41'91 41.12 40.09 42.22 40.15 40.86 40'94 41.49 41-41 

h23.82 ha3.80 121.68 120.90 2 20.98 h2a.96 h24.34 Ae3.78 Z 23-30 193.68 
h24.68 2 23.34 121.78 123.18 122-18 hay16 823.74 h23.28 121.24 123'64 
hzq.44 123'90 123.78 123.16 1 a2.2~ hzr.z,+ A23.56 Ao4.18 122'66 121.56 

2431 2-3-68 12-41 22-41 21-19 22'45 23.88 23-75 22-40 29-96 

M =  511'-15 

= 27 '30 
- I = 0 '04 
w 
0 = 48' 20' 51"'15 

M =  4711.85 

ra = 18 .80 
I - - - o '05 
w 
0 = 63' 10' 47-"84 

M= ~ e a n  of Otoup 
w = Relative Weight 
0 = Concluded Angle 

x= 41~~05  

* = IZ  '9I 
- 1 -  - o '08 
w 
C = so0 43' 41"'04 

23"'00 

= " '4' 
1 -  - - 
w 0 '09 

C = 60' 4'93"'oo 



1 13-6. GBFAT INDUS SERIES. 

At LXXIX--(Continued.) 

J " e h a 7 y  and &arch 1860, obaerved by Mr. 8. Keelan with Abut.-Colonel Waugh'a 24-inch 
Yhodolite No. 1. 

M= Mecm of &vup 
Q = Rehire Wright 
C := Concluded Augle 

M = 44'"82 

W = I 2  '58 
I - = o .08 

' w  
0 = 64' 5s' 44)"82 

7~ .50  
w = 21 ..+o 
1 - - - 0 '05 
w 
c = 4g0 4' 7n.49 

Angle 
between 

T'XXX ' 
LXX'-l 

Circle readinga, telescope being set on L X X X  

O0 1' 18G0 1' 7' 12' 187' 13' 14' 24' 194'25' 21'36' 201' 36' 28' W 208'49' 

I, ,, I '8 I I ,, , n 

h45-46 h ~ ~ o q  146.0~ 1 42.98 2 46-38 1 44-36 h44-36 h45'56 1 w-80 1 43-36 
h44.26 h43.34 146.82 144.00 143.78 245.84 h44.78 hqq.90 146.18 143'28 
115.10 h++~4'1z 2 45.04 245.82 146'20 144.16 h45.50 hw.14 2 46.22 1 43.78 

144'48 

At LXXX 

March 1860, observed by Mr. E Keehn with Lied.-Colonel Waugh'a 24-inch Tireodblite No. 1. 

/ 44-94 43.83 45.96 4432 45.45 44-79 w 8 8  44-87 45.73 43'47 

L n V I  & 
LXXVI~ 

w X= = Belstive Mesn of Weig ""k t 
C = Cancluded dngle 

, 

Jf = 8Il.16 

W = 6 '65 

5 = 0 -15 
w 
U = 55" 9' 8"-16 

M= 39n.96 

(a = 16 -56 

?.= 0 . 0 6  
w 
C = 59' 5%' 39"'96 

Angle 
between 

LXXVUI 
& 

LXXVT & 
L X m  

h 5'84 h 7-42 2 7-42 18.38 1 7.10 18.98 h 7.18 h 6.06 2 8-66 1 7.10 
h 8.48 h 7-48 1 5-52 1 7'60 2 8-04 18'30 h 7.70 h 7-92 2 5-76 1 6.48 
h 7.66 h 8.96 1 8.76 2 6'40 1 7-16 2 9-12 h 7-88 h 8.aa 1 6.68 1 7-86 

2 6.36 7'48 

7'33 7-63 7.02 7-46 7'43 8.80 7'59 7-40 7'15 7'15 

C i e  r e a d i i  teleeoope being set on LXXVIII 

0'1' lsOO1' 7'1%' 187'13' 14'24' 194'26' 21'36' 201'36' 28048' 208'49' 

8 ,I ,I ,I ,I ,' D l  H ,I " 

h 5.40 1 7.38 1 7.44 h 8'92 h 8-84 h 9.86 h 6'94 h 6.80 h 8.58 1 6'30 
h 7-50 1 7-82 74 8.90 h 8.88 h 7-42 Z 10.88 h 7-20 h10.06 h 9-76 19.96 
h 6.68 Z 5-04 h 7-68 h 8-38 h 8.38 Z 8-06 h 7-14 h 9.98 hro.66 1 8.58 

1 6-10 h 8-34 2 9'04 h 8.88 z 8.50 

6 5 3  6-59 8-09 8-73 8.21 9.46 7.09 8-93 9.67 8-34 

h40.30 139.00 z39.10 h39.00 h39.68 h39.80 h41.66 h41.74 h39.22 140'32 
h39-42 1 39'66 h38.90 h39.68 h39-58 139'48 hqa-06 h39.78 'h38.50 139.30 
h39.88 141.24 h40-84 139.80 h3g-2% 140-60 140-8% h40'54 h39.06 Z 41-20 

h39.70 139.62 
' 

39'87 39'97 39'64 39'49 39'49 39-96 41'51 40.42 98'93 40'27 
&&~4 



OBSERVED ANGLES. 113-0. 

4 

A t  LXXX--(Continued.) 

March 1860, observed by &ieutrnants J. Rersckl and H. R. fiuiUier with Boughton and 
Simms' 36-inch TImdolkte. 

l n g l e  
Circle reading, telescope being set on LXXIX 

M= Mean of h u p s  
w = Rolative Wright 
C = Concluded Angle 

= 411.46 

w = 8 .62 
1 -  - - 0 '12 
w 
0 = $8' 59' 4"'46 

*= 18'1m36 

w = 7 '68 
I - - - o '13 
w 
C = 5i033' 1 8 ~ ~ 3 5  

0-1' 18b01' 1'12' 187'13' 14'24' 194'25' 21°36' 201'36' 28'48' U)80W 

LXxTX & 
LXXXV 

-& 
L X X X ~  

81 #I ,, n II # I  #P II n 

h5.16 1 2'92 1 2.98 1 3.04 h 6-24 2 4-36 1 5-08 14.64 16.14 2 3-46 
13.14 1 2.68 1 2.54 1 3-74 14-82 24-48 17'00 1 4 ' ; ~  1 5-56 2 5-80 
14-72 14-10 1 3.54 13.06 14.92 14.40 16.04 14'14 1 5.24 15.18 

1 5'74 

1'34 3'23 3-09 3'28 5'33 4-41 5'97 4'50 5'65 4-81 

1 14-06 1 19.08 1 19.20 h19.52 Irg-40 2 19-38 hzo.12 h21.36 1 16'92 h18.88 
117.10 lzopo h17.28 h17.28 h19.56 2 17-56 h16.14 h18.98 216'72 118.60 
1 17'10 1 15-42 h18';B h18.60 1 19-90 120-02 hr 7-96 h18.22 1 17-52 1 18-14 
1 I 8-40 l I 8-34 k I 7'86 h1 8-78 

16-67 18.44 18-qa 18-47 19'62 18.99 18-02 19-34 17-05 18.54 

At LXXSI 

February 1861, observed by Xieutenant J. Hersckl with Troughton alzd Shms' 36-inch 
Thodolite. 

dZ= Mean of Ch.oups 
w = Relative Weight 
0 = Concluded Bugle 

M =  2311'23 

ro = 8 -60 
I - - - o '12 
w 
0 = 62' 21231r'20 

Angle 
between 

LXXXII 
&LXXIII 

. 

Circle readings, telescope being set on LXXXII 

O0 1' 180' lt 79' 13' 269' 38' 16S0 Z4' 888' W 257'37' ST37' 816'48' 196'48' 

I )  18 I )  I )  I I  n 81 I )  ,r tt 

h23-84 224'08 Z 22-46 123.80 1 23-16 124.98 123.06 121'64 l~20.62 z 23-76 
h24.14 1 23-46 1 25-32 122'46 121.78 193'62 1 1 ~ ~ ~ 2  Z 25.26 h24.90 1 22'46 
122.26 1 a2.46 125'14 h25.46 1zq .o~ 1 24.1~ 121.16 Za3.aa 122.30 I2448 

2 23.10 h25-36 120.66 121.92 h21.24 
1 22.30 Z 92.44 ha 1'86 

23-41 23.33 24.01 24'27 a2.99 24.24 21.42 22-90 22'18 23'57 





OBSERVED ANGLES. 115-0. 

A t  LXXXII 

F&muy 1861, oBserved by I;ieutenant J. Herschel with Troughton and Simma' 36-inch Ilteodolite. 

Angle 
between 

LXXnI 
IXCXI 

LXXXI & 
LXICXN 

Circle readings, telescope being set on LXXIII 

%z02' 6Z01  311° 13' 131°13' SO0%' 210°%' 10S038' 28S088' 18S049' E049' 

I t  ,' I1 N I f  f, I# I f, I t  

h47.22 h46.28 148'36'146.32 z47.80 147'5% 245.10 145.10 h46.96 h47.40 
h45-24 247.52 247.74 116.70 147.14 346'74 146'30 246'30 h47.60 h47.20 
147-62 146.92 146.40 148.28 147.50 148-52 140-06 14636 147.52 h48.38 

1 47'04 h46-94 
h46.08 

46.69 46'91 47'50 47-10 47'48 47'59 4663 46'16 47'36 47-66 

h 7.84 h 8.80 Z 10.20 111'42 Z 11-96 18-60 Z rIsIa 213.04 h11.40 hro.12 
h 7.84 h10.16 1 9-08 Z 11-26 1 9-30 Z 9-48 Z 8-68 1 11-48 h I I - P ~  h10*2z 

8-92 h10.18 $10.38 111.28 110.72 1 7'72 1 9'44 113'92 h10.40 h10.32 
110.36 1 8-70 ~ I J - I ~  

I 10.04 h I 1.46 

9.00 9-75 9.89 11'32 10'66 8.60 9.49 12-21 11'01 10'22 

iK = Mean of C4rou 
to = Relative ~ e i g E  
C = Concluded Angle 

M =  47"'11 

= 23 .98 
- I - - o '04 
ZO 

C = 62' 55'471t*og 

*= 
w = 7 '03 
I - - -  0.14 
w 
C = 65' 3' 10"-a2 

A t  LI[SXIII 

March 1861, observed by Lieutenant J. Herschel with Troughton and Simms' 36-inch 27ieodolite. 

d f r ;  Mean of Group 
w 4 Relative Weight 
C r fincluded Angle 

H= 3611-83 

w = 6 '93 
I - - - o '14 
w 
C = 66" I 7' 3 6Il.86 

' 

Angle 
between 

LXXXIV 
& LXED 

Circle readings, telescope being set on LXXXIV 

223*41f 48041f 302O 63' 12Z063' 22O6' 20Z05' 10l037' 281°17' 180°S0' Oo 30' 

I. f, If If fl I, I1 If n C 

136.68 h40-04 h37-48 136'32 2 39.18 137.00 137.06 136.24 137'14 134.78 
133'26 h41.74 138.44 137.30 139'82 h37.52 135'68 136.30 137'00 h37.16 
h37.22 h39-10 137.98 h37.10 I 36.66 235.40 133.42 236.62 134'44 135.56 
h36.28 1 36'44 Z 35.46 d37-a6 13 7-60 1 36.20 2 37'58 
h35.68 136.82 137.98 

z 37'46 

35-81 38.60 37-47 36-91 38.23 3688 35'59 36'39 3654 35'83 



116-0. GREAT ZNDUS SERIES. 

At LXXXIII-(Continued.) 

March 1861, observed by f i m t m n t  J. Herschel with noughton and Simms' 36-inch Zbodolite. 

M= Mean of GIrou 
so = Relative wekg 
c = concluded angle 

x= 53"'60 

w = 16 .87 

- I = o -06 
w 
C = 70' I' 53"-59 

angle 
between 

LXXXI dG 
LXXVILI 

Circle readings, telescope being set on LXXXIV 

223'41' 43'41' 302'53' 122'53' 22'6' -5' 101°17' 281'17' 180°W O O W  

C tI #a I# I, I I /  It Y 8, 

1 53-20 h50.24 h51.60 1 54-74 1 52'08 h52-22 2 52.58 Z 52-50 1 52.88 1 54-06 
155.66 hj1.58 154.90 2 52.68 1 54.16 153-74 2 54.62 153.90 154.56 154'18 
h54.20 156.50 152'88 1 54.56 153.24 1 53'66 154'84 1 p.80 155'78 h52-90 
h54.16 1 53'24 1 54.22 152.66 

153'18 153.32 
1 54'32 

54-31 53-18 53.38 53'99 53-16 53-21 54'01 53-07 53'97 53-71 

At LXXXIV 

February and Mard 1861, obsemed by Aimtenant J. Herach-el with noughton and Sinanas' 
36-inch Y?teodo2ite. 

df = Mean of &up 
w = Bebtive Weight 
C = Concluded Angle 

M= 201'*51 

w = 8 -27 

- I -  - 0 '12  
w 
0 = $60 2' 20".53 

50"'9' 

w = 10 -13 
I - - - 0 ' I 0  
w 
0 = 54O 44' 50"-go 

Angle 
between 

LlEXXII 
dz LXXXI 

LW & 
LXXXIII 

Circle resdings, telescope being aet on LXXXII 

0' 1' 18G0 1' 79' 13' 259' 18' 158'1' 598'26' 237'37' 57'36' 816'48' 1W"" 

,I ' 1, 8' H '# , ' I  I ,  ,I 

h20.36 hrg.24 120.30 12.3'36 h19-66 120.36 118.38 h21-64 A21.60 A20.58 
h22.76 hr9.76 122.54 118'40 223.08 1 20.40 119.84 hrg-32 hzr.16 h19-40 
h23'20 h19.34 121.60 2 20.80 121.44 121.42 Z18.44 Zrg-06 h20-44 119'32 
h I 9-82 1 19-90 120'66 1 19-94 
1 22'44 122'14 

120-16 

21-72 19.45 21.48 20'79 21-21  20'73 18.89 19.99 21'07 19'77 

149.68 h50.08 151.72 148'36 h48.84 l51-26 150.78 l51.36 h51-52 h51.68 
h50.74 h50.50 151.46 153.00 h51.12 1 49.68 1 51.54 152.26 h52.28 h52.36 
hjo.12 h 5 2 . j ~  148.84 149.54 149.60 150.66 h52.50 249.28 152.22 1 5 1 ~ 6  

151'5a 149.68 151.78 h52.66 d52.23 
1 48'14 
149.22 

50'18 51'21 50'43 $0'01 49'85 50'53 51-87 51-28 $2'01 51-70 



I AXXX? 
,T XI=? 

7 
I I A ~ ?  

. 

IIA'!~~ 

XIXJ[m 

SIXXFI 
~p 

1 1 ~ x - m  

awfiloq 
~ I ~ U V  

? 

00.,~&1 ,st ,I1 = 0 
m .  

80. 0 = - 
I 

80. 21 = " 
66.1rz1 =x 

t4.111 195 03 = D 
m 

61 .0  = -  
I 

91. 5 = 

6L.,~1S =x 

58.1,lE ,z 069 = D 
m 

60 .0  = -  
I 

94. or = 

pun uo?y6noa y#,m 2 q 3 s ~ i g  -1" put? ,%a3svg J -1 s?uvuajnag kfq pawsqa '0981 y34vN 

AXXX? $7 

25.11 26.21 I I ~ . € I  16.21 25.~1 &o.EI 11.~1 86.61 65.21 

91.21 2 
t5.21 2 9 6 . 6 1 ~  t 6 . 6 1 ~  8).61y zf.zry g s . z ~ y  96.61 2 +€.cry 26.51 2 88.61 
08.01 2 8E.rry 9 9 . 6 1 ~  94.21 2 81.61 y 01.21 2 t1.61 2 c6.61y 88.t'r 2 ~ 6 . 1 1 ~  
zz.11 2 zo .61~  29.61~ 8 1 . h  2 t0.61y o6 .z~  2 0 9 . ~ 1  2 g6.zry +$.+I 2 g4.11y 

46.66 r6.1S SE.I€ $4.06 IS.OE o6.EE ~ 5 . ~ 6  oc.&E 1g.oE tz.06 

cS.tEy t6.66 2 96.26 2 
gz.262 g6.oFy gE.z&y 9 6 . 6 2 ~  26.82 2 ot.CEy 86.061 ~ 6 . ~ 6 2  29.62 2 z8.Lz2 
*.)62 e6.rfy 68.06y 86.162 08.06.ly 8z.Ek'2 06.66 2 25.2Et 01.162 oS.06y 
06.66 2 c6.16y )5.0&y 00.1f 2 0g.1Ey 86.26 2 9 t . ~ F t  91.+&! 06.16 1 9 z . 0 6 ~  

46.lF 4z.lE gE./S E9.16 6z.6E 60.86 16.96 62.86 $6.16 16.86 

98.9E~ og.$E 2 
91.96 2 8 6 . 1 6 ~  ob.gFy 92.66y 62.86 2 8!.96y 21.96 2 86.16 2 06.86 2 01.06 q 
t E . L C 2  99.1611 86.167 08.96 2 zF.oty ~ 6 . 8 6  2 fS.S'E2 t6.86 2 6o.LEq 99 .86~  

98.1,4E =IT ( zf.862 gl.gEy ol. l&y 28.96 4 9 ~ 6 F y  06.ot2 01.062 08.462 oo.lE2 g6.16~ 

5o.,,5r ,81 .6S = 9 
02 

61. o = - 
I 

EZ- 4 = 

$o.,,~I = 

E E.,,lr ,gz ogt = 0 
m 

91. o = - 
I 

f i . 9  = m  

tE.,,lr =a 

9W P B P ~ P U O ~  = D 
7 Bre*%i eA!mw = a 
JnOZD P-H =x 

66.51 $8.91 9t.51 sE.91 82.t1 1a.h 16.61 66.tr 26.b1 66.51 

99.5~ 1 29.61 2 
,).$I 2 zF.91q 88.91 2 O Z . ~ I ~  86.61 2 9$.?1y 06.61 2 26.f1 2 98.11 q 86.61 2 
92.91 2 25.91 y og.51y 00.91 2 ~ Z . * I Y  69.61 q 9t.61 1 tg.61 2 98.61 2 tl.91y 
zg.tr 4 zl.11y o6.i-I y 98.11 2 8 F . 6 1 ~  fg.21 2 8F.tr 2 og.tr y 06.91 2 o z . 4 1 ~  

42.11 t1.41 ar.41 16.11 40.61 I I 46.91 cS.gr 11.6~ 

02.912 
90.+'1 2 

zF.11 2 tg.9ry 60.81 2 81.11 98.61 8 i-6.11~ 62.51 2 6r.91~1 *L.lr 2 t8.02 1 
26.41 2 8 9 . 1 1 ~  oS.91 y h.61 1 tE.61 y g0.912 tz.61 Z E . S ) I ~ $  og .S~ 4 bE.81 p 
95.91 2 t o . L ~ y  z8.91y 01.41 2 zo.81y 21.11 2 06.11y2 6g.yry2 zz.91 2 26.81~ 

It I# I# I I H I I W I1 

rw ma &'01015 rL€oTZ 19;r 0761 49ZoPI rBIoL81 r61 & A T . l d ) 8 I  r1 oO 

IIIAXXX? no 70s su% edms01~ *- 0 l q D  

'9??0Poa?iL VT-96 6szuiU?9 



1 18-D. GREAT XNDUS SERIES. 

At LXXXV-(Continued.) 

March 1860, observed by Irieutenants J. P. Basevi and J. Herschel with Boughtmr and Simnzs' 
36-inch Theodolite. 

M = Meen of Oroup 
w = Relatire Weight 
C = Cancluded Angle 

M= 4r'.94 

w = 9 -30 
I - - - 0 'I1 
111 

0 = 52" 33' 4"'94 

Angle 
between 

& 
L-VIII 

Circle readings, telescope being aet on LXXXVIII 

O0 1' lSOo 1' 7' 13' 187" 18' 14' 25' 194O 25' 21' 87' 201° 86' 28OW 2W048' 

,# I #, I I H 11 #, 1, 8 

14-16 1 4.58 A1 5.32 1 5-24 Z 4.82 h 3'86 1 5.44 h 5.96 15-06 Z 3.70 
1 q66 1 5-46 hZ 5.10 1 6-34 1 5.88 h 2.68 1 4-08 h 6r8 h 3.92 13.70 
2 6-10 1 8-39 15-54 1 7-46 h 4'58 1 3'40 h 3'10 1 4'4a h 4'48 Z 4-06 

Z 5.26 i' 5'64 

497 5'9' 5'3% 6'35 5-09 3'31 4'57 5'55 4'49 3'8a 

At ' LXXXVI 

March 1860, observed by Zieutenants J. P. Bash and J. Hw8chel moth Troughton md Sirnma' 
36-inch Z4eodolite. 

df= Mean of Group 
w = Relative Weight 
C = Concluded Angle 

JI = 3011*56 

w = xa '26 
I - = 0 -08 
w 
0 = 6g0 I 7' 30"-56 

x= 6J18 
10 = 11 
I - - - 
w 

0 -09 

= 57'33' 611"8 

Angle 
between 

LXXXVIII 
& JZXXV 

LXXXV 
& L m X  

C h l e  readingn, telesoope b e i i  set on LXXXVIII 

001' iwig 701s' is70is' 140s'  is.io2r* 210 37' mi0s7' mow zoe" a *  

I ,# ,I I ,  I t  I, ' I  I1 I# I1 

Z 31-90 Z 28.78 2 29.76 1 31-22 Z 31-88 130'82 Z 29'18 Z 29'38 Z 32'22 2 31'80 
1 30.52 1 28-40 1 29-36 1 30.44 2 3 1-54 13 1-88 1 3 1-36 2 29-24 130.38 1 3 1'88 
130.48 1 31.30 129.92 129.24 131.68 h31.26 130.64 229.64 130.36 130*08 

8 29-92 

30'97 29'60 29'68 30.30 31-70 31.32 30.39 29-42 30.99 31.25 

z 5.86 1 5'a8 1 7.80 14-52 z 4.36 7'14 15.72 l 7-42 2 6-34 1 492 
Z 6.56 16.60 1 6.40 Z 4-8a 14-86 Z 6.46 Z 7.56 l 7-06 Z 6.66 13.90 
15-90 16.92 25.84 15-56 26-46 17-10 18-20 15.88 17'5~ 15.68 

6x3 6.97 6.68 4.97 5.23 6.90 7.16 6'79 6-84 4.83 



OBSERVED AXGLES. 

r 

At LXXXVII 

MwcA 1860, obamed 6y Lkutenmts J. HerscW and LT. B. Z%ecs'lZier with fiotqhton and Simms' 
36-inch Theodolite. 

M= Mean of Urou 
to = Relative weigTt 
C = Concluded k ~ g l e  

x= 4rr.55 

= 5 -86 
1 - - - 0 -17 
w 
C = 53' 24' 4'"54 

.x= 3 1 . ~ 6 ~  

w = 5 '22 

-f. = o '19 
w 
C = 61' 1'31''*65 

Anglo 
between 

LXXX & 
L-V 

LXXXV& 
LxXXIx 

Circle Fesdings, telescope being set on LXXX 

001' 1800 1' PIS' 1870 13' 14O 26' 194- 25' 21' 37' 201" 37' 28'49' 

8 ' I  I ,/ I ' I  W " . " /I 

h 2'72 1 3-86 1 6-92 h 5-62 2 5-84 1 5.20 1 4 5 a  2 4-10 1 4'82 h 3'56 
h 4.16 1 1-56 h 3-78 1 7.00 Z 6.42 2 6-36 I? 3-56 14.84 1 5.26 h 3'26 
h 3.92 1 0.16 h 5.90 1 5-58 1 5.74 1 4.92 1.5'34 1 4'94 h 3.96 h 2-38 

2 4.42 h 3.22 

3-60 2-50 4'96 6.07 6.00 5-49 4'47 4.63 4 6 8 '  3'07 

134'62 130.76 Z 32.18 Z 29.54 13 1.54 1 28-28 130'74 1 30.38 Z 29'10 h33.86 
h33-28 l36.00 2 31.08 130-80 131.84 130.56 1 31.00 1 33-54 Z 30.62 1132.82 
h32-78 133.48 b31-30 130'64 Z 31'90 132.88 128'34 1 30.94 I3096  h33.44 
h31.26 130'64 2 3 1-96 132.68 
h32.16 h31-66 h33.42 

135.48 

31-82 32.51 31.52 30.33 31-76 30.92 29-99 3aS2g 30'23 33-62 

At LXXXVIII 

March 1860, observed by Lieutenants J. P. Baaevi and J. Herschel with ZFosgAton and Simms' 
36-inch I'heodola'te. 

M= Mean of Grou 
to = Ralative 
C = Conoluded &la 

Jf = 2611.16 

= 8 '32 
1 -  - - 0 ' I 2  
w 
C = 69' 2'26''~16 

- 

Angle 
between 

X a  &XC 

Circle readings, telescope being set on XCI 

001' fsOO1' 1018' 1670 13' 14'25' 194P 85' 21'37' W1lo37' So# IY049' 

I# n n 'P N '8  ,I I' 8 H 

127.24 124'32 z 24'30 125'76 127.56 z 26.70 z 25'90 125'46 126.66 125.08 
ha6.82 125'44 1 23-34 1 a6.aq 1 a8.46 ha5.80 Z 25-98 Z 25-42 h27.16 h25.74 
ha8.08 1 25-74 1 27." 125-50 Z 28-58 hz7.40 1 25.70 1 25'42 has88  2 26'30 

11 25.10 

'7.38 ayxf  14'97 15-83 28'20 2663 25.66 25'43 26'57 25-71 



1-6. GREAT INDUS SERIES. 

At LXXXVIII-(Coutinued.) 

March 1860, observed by Lieutenants J. P. Basmi and J. Herschel with Boughton and Simm' 
36-inch lfieohlite. 

N= Mean of C)ronps 
u, = Relative Weight 
C = Concluded Angle 

M =  2ff1'23 

W = 10 -04 
- 1 -  - 0 'I0 
w 
C = 56" 13' 27"*24 

= 3 af1'34 

, = r6 .28 
1 - - -  0.06 
w 
C =  7r0  4'3a1"32 

== 2411.57 

, = 1,5 .06 
1 - - -  0.06 
w 
C =  58091~4'"56 

Anqle 
between 

XC & 
IXXXIX 

LXXXIX 
& 

T,KK9V 

L X ~ V  & 
LXXXVI 

Circle readings, telesaope being aet on XCI 

001' 190.18 7O13' 187°13' 14O25# 194O25' 21°37' 201°378 So 49' YY049' 

rt ,, I t8 8) 81 I ,0 88 I, 

ha664 1 25.90 l29.66 l27.22 hz6-30 129.56 226.22 226.84 Az8.72 127.86 
ht5.40 1 26.52 1 28'82 1 27-70 h26-32 h26.74 1 26.66 E 28-96 126.88 h26.86 
126.58 125'66 128.30 h2758 1 25'76 h27.98 1 27-56 127'74 h28-18 126.34 

2 27-94 

26-21 26.03 28.68 27-50 26.13 28-09 16-81 2r.85 27'93 27-02 

h3a-36 233.58 1 29-38 131'60 h3r.10 232.50 1 33-70 131'96 132.80 133.74 
h33.22 131.48 E 33-52 131.36 h3 1-70 h3as80 1 32.36 1 32.26 h32.76 h33.32 
132.92 132.90 129.62 h32-76 2 32.86 1131'84 132'14 133'10 132.90 131-58 

131.10 

32-83 32.65 30.91 31-91 31-89 32'38 32'73 32.44 3a.8a 32-88 

124'80 124.76 124.74 126'00 125'31 1 20.46 1 25-08 123.70 h25-06 125-22 
ha4-28 l24.22 122.58 126.00 h24.32 h23.72 124'76 123'84 h24.86 124.18 
h25-80 1 25-58 125.66 123.98 123'26 125.48 2 25-24 123.24 ha4'4a Z 23-70 

125.52 h25-60 

24-96 24'85 24-63 25-33 2430 23.82 25'03 23-59 24'78 24-37 

dt LXXXIX 

Match 1860, observed by 1;&eutenatats J. P. Basevi and J: Herschel with Doughton and 
Simms' 364nch Z'kodolite. 

b 3 l e  
between 

L-= 
&- 

- .  

C i e  readings, teleaoope b e i i  eet on LXXXVII 

00 l8 18oOl8 101S8 187°138 14'26' 1W026' 21'37' 2Ol056' 28'48' 208'48' 

H I t8 88 #8 I Y C Y I8 

I14.06 2 16.52 112.72 314.12 316.24 1 IS'OO 315.40 2 13.50 1 12-70 116'48 
h14-44 1 15.24 1 15-26 h14-08 2 13-44 117'38 h14.12 2 12-90 1 12-30 113.68 
115.46 Z 14'2% 2 14.82 A15.56 Z 13-40 1 13.76 117.32 2 12-38 116-13 2 14.40 

2 16.64 Z 15-76 114'80 A1398 

14'65 15-33 14'27 14-59 14'36 15'70 15.65 13'40 13-78 14'85 

M= Meau of Ckonpr 
w = Relative Weight 
C = Conaluded Angle 

1 4 ~ ~ 6 6  

= I0 '38 

- I = o '10 
w 
0 E 59040f 14"- 



OBSm',VED ANGLES, 

At LXXXIX--(Continued.) 

March 1860, observed by Lieutenants J. P. Basevi and J. Herschel with fioug&on and S k '  
36-inch Theodolite. 

Angle 
between 

L X ~ X V  & 
~ X X V ~ I I  

LXXXVIII 
& XC 

xc 
X C ~  

Cirde readings, teleecope being set on LXXXVII 

0'' 1' 1800 1' 7' 13' 18im 13' 14"25' 194" 25' 2lU ST 20lo36' B049' mow 

, I 8, 8 ,  ,, ,, ,I I, 

h 9.82 19-62 111*66 hromoq h 6-56 111~70 h 8-84 110-04 113.84 h 9-58 
h 10.18 1 9.06 2 9-02 hro-oo l 12.56 1 8.80 h 10.38 E 9-44 l 10.36 h10.80 
h 9-08 1 8-50 1 9.24 18 9.46 Z I 1-20 2 I 1-82 h 9.04 I 13-02 1 10.14 2 8-84 

1 9.24 1 8-44 1 7.84 1 12.74 k10s60 
1 10.92 

9-69 9.06 9'97 9.83 10.10 1 0 . ~ 9  9-03 11.31 r 1 . q  9-74 

154.82 h54.62 154.62 1-54-28 h56.22 154.18 h55.84 154.86 150-42 156.42 
1.54'94 2 55.10 1 55'50 h53.48 h54.68 1 56-74 h54.94 154.82 2 55-48 h53.38 
h54.94 2 52-44 2 5638 h54.88 856.36 2 54-00 h55.74 154.46 155'42 155'94 

156.10 h53.10 156.06 

54'90 54-05 55-50 54-21 55'75 54'97 55-66 54'7' 53-61 55'45 

h 6.16 h 6.80 1 6.30 h 6.12 h 5-68 16.26 h 4.04 1 8.54 1 5'94 I4 '78 
h 4.72 2 7-02 2 6'60 h 6-82 h 5-92 1 7.40 h 6 70 2 6-84 1 4-48 h 7-80 
11 6.64 1 8-98 2 7.24 h 5-36 h 7-52 2 7-16 1 7-04 1 7-90 h 5-94 1 7-90 

2 5-58 1 4.66 

5-84 760 6'71 6.10 6-37 6'94 5.84 7-76 5-43 6'29 

M= Bferu~ of Cfroup 
w = Relntivc Weight 
C = Concluded Angle 

x= Io,,.02 

= 9 '19 
1 -  - - 0 'I1 
w 
0 = 62' zy' I O " - O ~  

H- - 54~~ .88  

w = I 1 -23 
I - - - o -09 
w 
C = 70° I 6' 5qrf.88 

x= 6f,.49 

ro = I 1 -70 
I - - - 0 '09 
w 
C = 56" 7' 6".48 

At XC 

F e h g  1860, observed by Lieutenants J. P. Basevi and J.  Herschel with Troughton and 
Ximms' 36-inch Theodolite. 

X= Mesn of Group 
v = Relative Weight 
C = Concluded Ax~gle 

M =  49fr'03 

w = 6 '64 

f. = 0 '15 
w 
0 = 59" 22' 49'"01 

Angle 
between 

XCIII & 
XCIV 

Circle readings, telescope being set on XCIII 

0' 1' 180.1' la 13' 187* 13' 14" e6' 1Me26' 21a37' 201aS7' B049' W049 

I5066 ii45.98 147'78 E 47-36 149.92 h48.58 14gn;o h50-88 h47-94 2 51.36 
247.60 h46-78 250.70 l48.12 148'78 h50.76 149.06 A++-88 2 50.96 150.60 
1 47.96 A4662 149.24 2 46.34 2 49.18 1'149.22 149.68 h50-60 1 50.32 2 49-94 
k47.36 148.84 2 48.94 h50.18 2 50.18 

2 49'46 

48'40 47'54 49.17 47'27 49-29 49'5' 49'48 49'14 49'85 50'63 



122-0. GREAT INDUS SERIES. 

d t XC-(Continued.) 

February 1860, observed by Aieutenants J. P. Basevi and J. Herschel with Troughton and 
Simms' 36-inch Ihodolite. 

Angle 
between 

XCrV 
& XCII 

XCII & 
L n X I X  

LIXXIX ' 
LXXXVIII 

LXXXVIII 
& XC1 

XCI k 
XCIII 

Circle reading, telescope being set on XCIII 

0'1' 180°1' 7O18' 187O13' 14'25 194O26' 21°37' z0l031' Boa' 20S049' 

I 8  " I ,# 'I ,I 8 ,, ,, I, 

2 3-66 h 9-44 1 7.64 1 9-66 1 9-54 9-30 2 8.30 hro-ao h 7-38 1 7-56 
16.86 A10.96 15-10 19.20 1 7'22 h 7'1% 18.70 IIO-30 1 6.56 18.22 
18.56 h 8.12 1 7.14 1 7.46 1 7.66 h 7-62. 19-28 A 8-94 1 5.72 18-14 

Z 7-50 1 7.48 h 9.00 1 6.88 

703 9.01 6-84 8.77 8-14 8-01 8'76 9.61 6.64 7-97 

1 28.68 haq.04 1 26.48 1 25.24 1 13-90 1 26'34 1 25.38 A 2  1.02 ha6- to 1 06-51 
1 25.96 h24.96 126.48 1 25-30 126.30 125.40 123.28 h2426 2 22.96 125.06 
124.12 126.86 126.62 126.38 125.36 1 a5.06 124.10 ha4.26 1 y.68 1 24-00 
1 27'08 126'oa 

26-46 25-29 06.53 a564 25.19 95.60 24-25 23-18 04-69 25.19 

238.34 h37.50 136.20 136.30 140'14 136.72 138.88 138.86 h38.06 Z 35-82 
138.42 136.98 138.16 136.98 139.40 138.50 139.60 139.82 13g-38 138.34 
138-36 h36.12 138.36 137.08 137.36 138.38 1 39.14 A38.24 139-22 237.52 

38-37 36.87 37-64 36.85 39.03 37.87 39 .~1 38.97 38'89 37-23 

Axq'ga h15-70 114'96 1 1 6 . ~  114'46 h17'oa lrg'xa 116.36 118.60 Z 14-54 
215.70 11438 115.90 216.94 1x534 hrj.06 1x4.00 h16.44 115.58 213.08 
116.98 h15.18 1 14.20 Z 17-10 114.12 7~14.04 Z 15'10 A1466 2 15.90 114'48 

l16.10 

15'87 15-09 15.0~ 16.83 14.64 15.37 14'74 15-81 16-55 14.03 

642.88 644.26 144.76 142.94 1 44-22 640.74 144.26 hqq.72 140'54 1 ++-00 

145.04 h44.80 144.74 1 43-61 14a.68 1143-40 1 44.80 145.14 245.48 144.90 
143.94 R43.81 1 47- 16 1 43.94 143-08 h4aC2'68 1 43.92 h45.68 2 45-18 145.21 

z 44.84 145'00 145.28 
' 

43'95 44-19 43-38 43'50 43'33 42-96 44-33 45'18 44-61 44-71 

M = Mern of Qrou 
so = ~ e ~ s t i v e  we& 
C = Concluded Angle 

Jf = 8".08 

w = 8 '10 

1 - - - 0 *I2 
w 
0 = $5" 57' 8"-08 

25ff'20 

= 
1 - - - o '14 
w 
0 = 59' 17' a5 f1~2~  

dl= 38"'09 

W = 9 '70 
I - - - 0 'I0 
lo 
0 = 53'29' 38"'og 

M= 15'r'w 
= I. 

I - - - 0 'I0 
w 
C =: 5%' I$ IS'41 

M= 44'r'23 

= I I .3f 
I - - - 
w 0'09 

U = ~~~~~~~~~~13 



OBSERVED ANGLES. 123-6 

- 
dt  XCI 

February 1860, oherved by Lieutenants J. P.  Basevi, J. Berschel and H. R. i'luillim with 
3i.oughton and Sinama' 36-inch Tlreodolite. 

M = Mean of Ctroup 
to = Relative Weight 
C = Concluded Angle 

M =  61Il.24 

W = 10 '57 
- 1 -  - 
w O '09 
0 = 38°4516~"e24 

x= 17"'53 

= .40 
I -  - - o -08 
w 
0 = 58' 42' 1 t1"5 1 

Angle 
between 

Circle readings, telewope being sot on XCIII 

dt XCII 

Pebruay md March 1860, observed by Lieutenante J. P. Baeevi and J. Herschel with 
Troughton and Simms' 36-inch 57wodolite. 

0- 1' 180' 1' T 13' 1870 13' 14*25' 194' 25' 21' 37' e01°37' 28'49' 208O W 

XC1ll ' 
XC 

XC& 
LmVII I  

M =  Mean of Cfroupe 
ca = Relative Weight 
C = Concluded Angle 

dZ = 29'"09 

W = 13 '76 
- 1 -  - o '07 
w 
Q = 64O 35' 29"-08 

1)1= 7"'82 

W = 6 '17 
f. = o -15 
w 
C = 81'38' 7"-82 

* 

h g l e  
between 

.. 

LFzc* 

XC & 
XCIV 

t, I #  I, ,I I 8  ,I #I rt I, II 

h60.86 159-80 l60.40 160'68 I? 62.44 h60.r~ h62.60 2 60.12 163.98 159.94 
h61-20 159.48 I? 62.~2 162.24 162.00 h61.14 h62.52 161.30 I?6rao6 261.71 
1 63.26 159.46 161.38 Z 6162 159.94 h60.16 h61-70 160'62 162.34 162.26 
1 59'98 

61.33 59-58 61.33 61-51 61'46 60.47 62-27 60.68 62.46 61-31 

h15.96 1 17-08 1 ~9'20 1 19.94 1 14'98 A1778 h16'84 1 18-50 1 19-48 2 17-60 
A18.ob 217.82 117.42 117.10 217.06 h18.04 hx7.18 216.60 E19.24 117.98 
I? 14-98 2 16.82 2 16-68 2 18-46 1 18.16 h 17-20 h17.32 2 17.80 I? 17-90 1 16'74 
116.14 Z 16-92 

16-27 17-24 17.7 7 18.50 16-78 17-67 17-11 17-63 18-87 17.44 

Circle reading4 telescope being sst on LXXXIX 

v it i80° 1' 70131 187.1s' 14~26' i%u%' ~ 1 ~ ~ 7 ~  mi0s7' e a O u  8080 w 

#, I# I? # #* 81 I# It I t  I# 

h30-18 h27-76 296.26 2 29-54 h28.86 130.48 131.06 128.94 ha9.20 A2926 
h28.54 129.71 128.~4 128-74 129.34 1~7.42 130.60 2~8.84 h29.34 h18.92 
h2g.00 ha7-56 2 27-88 hag-6% 129.56 129.66 130.40 128.46 h2g-46 h19.02 

228.52 

29-24 28-35 27'75 29-30 29.95 ag.19 30.69 28-75 29'33 29.07 

h 7'20 h 9.82 2 ~o'gz 1 10.06 h 694 1 9.28 1 8-36 1 8.7G h 5-54 h 4'14 
h 9-10 h 8.62 1 8.00 1 9.06 h 5-08 1 9'88 Z 9-34 h 7-10 h 5.48 h 8-28 
h 8.20 h 8.86 1 9.56 h 6-74 Z 8-34 1 9.56 1 rosrq h 7-58 h 4'74 h 6-70 

h 8.80 h 7-21 Z 9'18 h 8.10 h 5-28 h 6-76 h 7-42 
16-44 h 5.88 h 6-48 

8-17 9-10 8-74 8.27 7-39 8-54 7-92 7-81 5'63 6.64 



124-0. GREAT INDUS SERIIS. 

- 

d t X C I I I  

February 1860, observed by Lieutenants J. P.  Basmi, J. Herschel mrd 8. R. II,uilEier with 
Troughton and Simms' 36-inch Theodolite. 

M =  Mean of Chup 
v = Relative Weight 
C = Concluded Angle 

M =  51"'Jo 

= '4'9O 
1 -  - -  0 . 0 7  
w 
C = 41' 54r51n.~o 

df= ~ ~ " ' 3 ~  

W = I3 '33 
I - - - o .08 
w 
0 = 49°2015~r"31 

= 41".a2 

w =  8 - 7 1  
I - - - 0 'I1 
w 
C = 80' ayr4x"-21 

Jf= 14".7a 

UI = 9 '80 
1 - - - 0 ' I0  
w 
0 = 61' 36' 14".72 

b g l a  
bstwean 

X C v I  & 
X W  

XCV& 
xcm 

- 

XCIV & 
XC 

XC & 

Circle readings, telescope being set on XCVI 

0' lf 18o0V 1'13' 187' W 14' 25' 194'26' 21'37' 2Ol08W 28' 49' ~ ' 4 Q f  

,, 'f ,I f' N If ?I ff 'f f' 

h4.9-66 151.68 Z 51'90 152.56 152.38 152.34 Z52';a z49-76 151.80 150.70 
150.02 2 51-14 150.04 h51.30 252.50 1 51'50 z 51.40 2 49'80 151'58 151'28 
150.98 149-58 149.52 h51.04 Z 51-44 l50'20 2 51-64 150-38 150'46 151.76 

50'22 50.80 50.49 51-63 52-11 51-35 51'92 49'98 51.28 51.25 

A50'32 Z 50.16 151.76 h~o-50 150.16 l49.94 Z52.14 Z51.86 150.56 152.28 
2 50.30 151.40 250.92 h51-18 151.12 151.48 2 53.24 154'48 150'26 I? 52.04 
249.94 2 51.34 152.20 h5a-48 150.38 250.32 2 52-74 150.j8 15a.46 150.38 

149.68 

50'19 50'97 51-63 51'39 $0'55 5;.25 52'71 51.70 51'09 51-57 

- - -- - 

143.14 1 42-56 140'72 z 41-90 140.96 t 39'32 139'12 142'04 143'12 2 41'41 
142.40 139.8a 141.16 h41.04 I? 39-66 138'44 240'24 140'22 143'64 140.62 
141.66 142.90 241.30 h40-22 1 41'80 h40-52 141.42 141.50 142'1a 141.66 

E 41-48 139'26 
Z 40.08 

42-40 41-69 41-06 qr'o5 40'81 39.52 40.26 qr'a5 42.96 41-23 

114.50 Z 13-42 Z 13-82 115'12 115.72 114.22 Z 14-78 114'90 113.82 Z 14.32 
1 14-46 1 12.44 8 13.52 h15.28 115.44 h16.76 Z 14-66 1 14-81 Z 13'30 1 15-62 
116.64 1 12-98 Z 14.91 816.~8 116.42 hr6.36 113.62 115.04 814.00 z 14-71 

15'ao 12.95 149 15-49 15.86 15'78 14-35 14'9% 13'71 14'89 



OBSERVED ANGLES. 1%~. 

A t  XCIV . 
February 1860, observed by Lieutenants J. P. Basevi and J. akrsckl with Doughton and 

Simms' 36-inch Il~odoli te .  

dl= Mean of 
w = Relstive Welg t CIronffs 
c = Conoluaedangle 

M =  451'.19 

w = 6 '36 
1 -  - - o '16 
w 
0 = 42' 14' 45'"17 

x= 30n.40 

w = 5 '93 
I - - - o -17 
w 
C = 40° 7'30"'38 

6or''80 

w = 5 '7% 
1 - - - o -17 
w 
0 = 82' 44' 6oV'80 

x= 13r"38 , 

= .56 
I - - - 
w 0 '09 

= 53°32113"'37 

Angle 
between 

XCTI & 
XC 

XC & 
XCIII 

XCTII & 
XCV 

XCV ' 
ICW 

& 

Circle readinn telempe being set on XCII 

0" 1' 1800 1' 1013' 187°13' 14O26' 194" 26' 21°87' 201°37' 28O49' W)80W 

# ,I tf I f  18 I f  f l  t# ,f I' 

141.16 145.06 2 46-02 146'94 146.00 h47-06 144.46 14.4'84 142.08 143.98 
145.18 146.80 2 46.98 l45.06 h46-86 1 45-62 142.38 2 45-26 1 qq.40 1qq.00 
144'82 145'5% 146.96 146.94 h45-54 2 43.52 143.98 144.58 l WOO 14.36 
1 45-86 848.62 2 ~ 8 4  144'84 

44'26 45'79 46'65 46.08 46'13 46'%1 43'9% 44'89 43'83 4411 

131.42 2 28.38 130.24 127.70 132.30 h31-06 130~70 130.36 132'38 129.60 
1 31.66 1 28.26 2 29.52 1 28'66 1 32.30 1 28-90 1 31.86 1 29-60 130.68 130-00 
2 30'72 129'22 129.26 1 26.78 R3o.g~ 131.90 132.42 2 29-62 2 30'96 1 30.22 

1 27-30 1 32'54 E 29.0% 
1 3 1'42 
1 29.60 
2 30'72 

31-27 28-62 29-67 28.88 31-84 31-10 31-66 29-65 31'34 99-94 

160.62 Z 63.28 260.98 h59.96 158.94 h5g-28 1 61.68 159.80 1 59-84 161.80 
1 58.46 2 63'12 161.22 h5g-18 11j~~72 159-94 1 61.48 1 59.72 161.62 161.78 
1 59.10 z 63-06 161'20 h59.42 h60-28 160.90 161'44 2 61-36 161-18 163'52 

2 59'34 161-02 

59-39 63'15 61-13 59-5a 59.65 59.87 61.53 60'48 60'88 62'37 

114'40 112.90 114.06 h12.86 112.74 h13.78 114'36 113.06 115.02 114'04 
114.36 1 la.oq 1 13.56 h13.88 1'3'40 Z 13.38 E 13.38 113.58 2 14.46 E 13.78 
2 14-38 1 12-50 114-86 h13.60 h11.30 1 9.94 213.0% Z 13.38 113.64 113.14 

2 10.34 

14'58 12.48 1qr6 13'45 12.48 11-86 13'59 13'34 14'37 13'65 



126-0. GREAT INDUS SERIES. 

,A t  XCV 

January 1860, observed by Lieutenants J. P. Basevi, J. H ~ s c k l  and H. R. Z%uillier with 
Doughton and Simms' 36-inch Tiaeodolite. 

angle 
betpreen 

XCVIII 
XCIX 

xcm & 
XCVII 

XCVII & 
XCIV 

XCIV & 
XCIII 

XCIII & 
X C ~  

Circle readings, telescope being set on XCVIII 

00 lf  180°1' lo 18' 187O 18' 14O25' 1W025' 21°37' 201' 3'If 28OW 208O 

PI n Y II II # 10 N II H 

150-52 153.16 251-48 1 qg-06 h48.14 152.76 152'52 152'70 148.72 19-64 
152.30 150.22 2 51.86. 149'74 148.20 153'18 152'96 h50.16 1 51.28 h51.o~ 
149-74 h50.58 152.76 148.84 h54.46 150.84 150'96 h50.86 150.22 151.86 

h51.7~ h52-18 
1151.76 

50.85 51-42 52-03 49-21 50'95 52'26 52.15 51.24 50'07 51-51 

257.52 157'~o 156.94 25656 154'16 154.58 157.10 h57.10 2 57'40 1156.54 
157.16 2 60.24 2 55-10 Z 58-04 h55-58 155.04 156y.c h57-58 157'20 h57.42 
2 57-84 h56.66 1 52-42 2 54.88 2 54'66 Z 56-58 Z 37-56 157.02 157.16 158'48 

h57.90 156.06 155.48 1 58'94 

37-51 58.00 55-13 56.24 54.80 55-40 57-20 57-66 57'25 57.48 

2 44'42 1 44.12 Z 44'38 143'94 h46.06 143'50 147'28 h47.82 245.74 h45-1S 
2 44-28 2 42.86 1 48.00 Z 43.40 h45.78 145.14 1 47-70 145.74 145.90 h45.z4 
143.34 145.60 146.80 145'68 247'56 144'74 145.24 1 43.76 2 45'56 h4.5'80 

h45-32 1 46-08 146'22 

WOI 44'48 46-32 44'34 4647 44-46 46'74 45-89 45-73 45-41 

1 6-18 Z 7.74 Z 10.06 1 8.92 h 8.82 2 7-62 1 5'20 h 8-20 Z 10.50 h 7.14 
1 7-54 1 7'62 1 7-04 19.00 h 11-22 Z 7-40 1 6'06 Z 7.62 1 8-44 h 7-98 
Z 8'98 l10.96 1 10.24 1 8-36 Z 8.24 1 10.68 1 7'98 1 9-78 Z 6'94 1 7-12 

1 8.68 Z 9.52 Z 8.08 1 7.86 1 8-88 1 9'14 

7-57 8'75 9'22 8'76 9 ' 9  8-39 7.03 8-53 8-76 7.41 

Z 51-82 Z 49'1% Z 49.12 Z 48'38 148.32 Z 50.32 z 49'18 h4g-02 147.32 147.08 
Z 52-14 149'44 148.80 Z 46.62 h46'34 Z 50.80 Z 49-41 148-98 149'06 h5o-oo 
148.96 246.62 148.04 Z 50.44 148.80 Z 47.98 Z 47.52 Z 48'28 Z 49-22 Z 48.36 
Z 50.28 149.68 Z 51'5% Z 48.58 

50.80 48-72, 48.65 49-24 48.01 49-70 48-71 48-76 48'53 48-48 

M= M- of am 
m = ~ela t im wekc 
0 = Concluded Angle 

5111.17 

= 6 '99 
1 -  - - 0 '14 
w 
C = 53' 28' 5 I"-I 7 

I 

x= 56~.67 

= 5 '92 
I - - -  0 . 1 7  
w 
0 = 74'50' 56l.67 

441.39 

= .75 
I - - - o '13 
w 
0 = 65°48'45N'39 

= 81t.35 

, = I. .4z 
I - - - 0 'I0 
w 

= 47' 54' 8'1.36 

Y= 4811.96 

= 9 '74 
I - - - 0 'I0 
w 
c =  63045'48'1'97 

d 



OBSERVED ANGLES. 

A t XCV--(Continued.) 

Junuuy 1860, observed by Zieutenants J. P. Basevi, J. Herschel and 8. R. ZRua'ZZier 6 t h  
2b.oughtm and Simnzs' 36-inch Theodolite. 

M = M a n o f U r ~ u  
o = blstive 
c =  conoludedAUgl0 

M =  2g1"~0 

= 
I 

6 '95 
- r o -14 
w 
0 = 54O "I 2p1"49 

hBle 
between 

XCVI & 
XCVIlI 

Cirole readings, telewpe being set on XCVIII 

(P 1' 1& 1' 7"lS' 1 8 7  18' 14'26' 194'25' 21-97' 201'37' 28'49' 206'4' 

I 4  1 0  I1 It I 11 I0 I 8  1) I1 

2 28.92 129'16 127.98 131.48 h28.78 1 276a 128.56 ha9.24 1 30.68 h18.64 
z29.30 129'50 2 26.12 133'4% h2g-20 Z 28.98 128.10 h38.62 130.26 hag.82 
Z31.12 R29.98 126.36 130.64 h30-18 Z zg-za 130.50 h27-96 130.40 h29.74 

1 3 1.48 Z 28-10 
Z 3 1'20 

29-78 29-55 08'63 31-85 eg-39 28-61 29-05 08.61 30.45 29-08 

I 

At XCV1 

January 1860, observed by fieutenants J.  P. Baaevi, J. Herschel and 8. R. ThuiIIier with 
Troughion and Simm' 3 6 - i ~ A  !lko&lite. 

M= Mesnof Gh.oa 
w = ~elst ive  
C = Concluded Angle 

Angle 
between 

Circle readings, talesoope being wt on XCVIIT 

0" 1' 180'1' 7'18' 187' 18' 14'85' 194'28' 21'87' 201'37' 28'49' 206'48' 

xCVIII 
$ xCV 

XCV & 
XCIII 

I =Ooa9 1 > 

I #I I? #I *I I, I D  18 O I1 

h 10.92 h12-74 2 13-62 1 12-12 h 14'06 2 12-64 1 I 1'66 1 10-a4 1 13-30 2 12'40 
h 11.08 h13.54 2 12.60 1 9-10 1 11-48 2 12.68 2 13.64 2 10.62 112.94 2 12-66 
h11-24 Z 12.62 l13'oo Z 13-56 2 12.66 2 12'14 214.48 Z 9-88 114'56 112.80 

Z 10.72 Z ~ 2 . 2 2  

11-08 1a.97 13.07 11'38 13.07 12-49 1293 10'74 13-60 1 ~ ~ 6 2  

h20.28 hao'oq 2 18-38 1 zw64 hzo.64 2 21.88 Z 20.70 220.66 122.86 Z 20.46 
h~g-84 120'20 118.66 1 21.18 z19-70 1~2.30 2 ~ 1 . 7 6  1 21.90 2 22'10 120'06 
h21.18 Z arm7a 117'58 117.36 2 19-80 Z 22-74 Z 21-96 122'44 2 21-16 Z ~0.34 

19-54 1 20.06 Z 20.34 Z 2a .1~ 
Z 19.06 

20'43 20'7% 18-64 19.80 20'05 21.82 91-47 21-67 22'06 

x= 12n.40 

w = 8 m48 

I = o -12 
w 
(I = 73" 7' '~"'39 

x= %0"'70 

w 7 '50 
5 = o -13 
w 
0 = 74' 19' 201'.69 





OBSERVED ANGLES. 129-0. 

A t  XCVIII--(Continued.) 

January 1860, observed by Lkeutmnts  J.  P. Basevi, J. Herschel and 8. R. Z%uillier with 
Troughton and Simms' 36-inch Zlreodolite. 

X= Meanof h u  
to = Relative ~ e i &  
C = Concluded Angle 

M= 5611'39 

w = 7 '75 
- I - - 0 '13 
w 
C = 59' 43'56"38 

18"'54 

'O = 9-34  
I - - - 0 -11 
w 
(J = 52' 41' 18"-5s 

Angle 
between 

X C ~  & 
xcv 

XCV & 
XCVI 

Circle d i n g s ,  telescope being set on CI 

0-1' lW1' 7"lS' 18'7" 13' 14.25' 194O24' 21°37' 201°37' 2.8' 49' 208O 4' 

' I  I t  't I, ' I  I t' I 0  81 I 

155.16 155.84 2 57.84 h55.96 156.64 153.56 h54.88 h57.48 156.82 Z 54-88 
158.76 1 57-16 Z 59-74 h56.10 157.48 1 54.04 h56'50 h56-52 1 56.70 155.30 
157'26 2 58-06 157'3% h56.28 Z 55.60 151.80 h55-46 h55.96 156.70 155.54 

h55.88 1 57-66 h55.54 158.51 
1$936 

57'43 57*oz 57'70 55-88 56'57 55-08 55'60 56'65 56'74 55'24 

h18.04 118.48 l17'64 big-50 1 17'54 1x6-66 h23.30 h18.32 118'gq 119-30 
117.90 119'19 117'14 h18.64 117.56 117'70 h19.66 h18.58 119.74 119'60 
1 1774 1 18-08 Z 17-86 hrg.00 1 17-81 117.88 h 17-76 h18.44 Z 18.78 Z 19*3a 

h20'32 

1789 18-56 17-55 19-05 17'64 17.41 20'26 18.45 19.15 19-41 

At XCIX 

Janwwy 1860, observed by Lieutenants J. P. Baoeuk, J. fischel and 61: R. Z%uiUier 6 t h  
Troughton and Simms' 36-inch Zbodolite. 

angle 
between 

XCVn & 
XCV 

Circle readinge, telescope being set on XCVII 
* 

0" 1' 180' 1' 7' 18' 187" 1 1  14' 85' 194' 25' 21'' 87' 801' 87' 28' 4Q' ZOgO 40' 

n II n '1  I' I,  #I #I #t H 

h17.18 A14'5a Z13'22 z 18-32 Z 14'26 112-08 114'24 Z 15-90 Z 12-58 Z 17-10 
h16'72 h14.78 113.16 118.32 115.80 114.88 1 15.86 115.46 114.04 116-28 
h 15-48 h 156% 1 14-32 1 17'00 1 13-50 2 14-34 1 14.84 1 15-54 1 14.02 1 15-96 

2 15-56 1 I 7-04 Z 15-16 
2 12-54 

16-46 14-97 13-76 17-67 1452 13.83 14'98 15.63 13.95 16-45 

M= Mean of Gitou 
UI r Relative ~ e $ t  
0 = Concluaed angle 

M= 15'"l' 

w = 5 "7 
- I - - 0 '19 
w 
C = 48'37' 15'"aa 



GREAT INDUS SERIES. 

. 

A tXCIX-(Continued.) 

January 1860, observed by Lieutenants J. P. Baseui, J. Herschel and H. R. ThuilZiw with 
Y'rotqhton and Simms' 36-inch Thodolite. 

df = Mean of &ups 
w = Relative Weight 
C = Concluded Angle 

x= 13"'21 

= r2.80 

- = o '08 
w 
C = 66047' 13'"ax 

= 1y~~.4z 

, = 8 .Io 
I - - - 0 ' I Z  
w 

= 59' 57' 19'"43 

dl= 4$1.06 

, = 6 .6= 
I - - - 0 '15 
w 
C = 5r0 30'49~~~06 

h R l e  
between 

XCVbt 
XCV1ll 

X C V I I r  
& C 

C & CII 

Circle readings, telescope be& set on X C V I I  

0'1' 18o"l' 7" 13' 187'12' 14'35' 194'26' 21'3'7' 201'37' 28'49' 208049' 

I, I, I' ' I  ,I '8 I' ,I #I '! 
114'32 i! I I ' O ~  6 12.18 113.32 113.34 112'24 113'58 1 13-56 8 15'4% 113'1% 
113.82 hrz.16 112.84 112.52 21z.36 111'oz 112'50 11.3'22 114'12 l13'32 
1 14.52 h12.58 114.76 l12.64 113.64 112.84 113.88 113.46 113.70 114.32 

14-2a 11-93 13-26 12-83 13-11 12-03 13.32 13-41 14.41 13-59 

119-10 122.54 1 2 1 ~ ~ 6  119.18 221.56 1 18.86 218.16 118.66 118.16 l18.16 
l21.56 219.14 121.56 120.88 120.62 120.86 l18.96 2 18.42 119.66 1 18-64 
2 18.88 l19'70 119'10 i 18.38 120.16 1 17-90 2 18.96 ls8'oa. 119'28 117.34 
1 18.26 1 19.72 

Ig045 20.28 20.87 19-48 20.78 19.21 18'69 18.37 19-03 18.05 

h49.98 1 47-28 247.92 148-76 24634 149.52 150-24 Z 48-76 151'60 248.12 
251.40 1 49'38 147.88 149'60 2 47'94 2 51'36 149'38 147'54 150.36 248.06 
149'34 2 50.62 148.68 147'32 146'38 149.66 1 48.98 148'74 149'88 Z 48.76 

1 5 1-08 

50.24 49'59 48.16 48-56 47.09 50'18 49'53 48-35 50.61 48-31 

At C 

Janua~y 1860, observed by Lieutenants J. P .  Basem' and H. R. f i u i l l i ~  m'th fiaf19hton 
and Simms' 36-inch 57wodolite. 

M= Mew of 
w = Belative W q  t "g" 
C = Concluded Angle 

M =  17."49 
= 6-58 

= 0 '15 

C = 64O 49' x 71r*50 

Angle 
betwsen 

CIP 

c. 

Circle readings, telesoope being set on CI'II 

001' lsOO1' 7'13' 187'13' 14'28' 194'26' 21'37' S%llo37' 28'49' XS049' 

8' ' I  It I/ I' I' 8' 1, N D' 

Ar8.16 l19*4o 118.60 Z18.40 li9*5o 118.08 118.52 1 14-74 Z 15-54 117.80 
h19.52 1 16-74 1 18-02 2 16.08 hr8-08 1 17-96 1 16.42 h16.60 1 16.14 hzo.36 
120.50 l17.06 118.64 115.88 h17-70 118.96 116.28 h18.10 Z 1486 h x g . ~  
1 15'90 Z 16-16 h18.24 15'54 h 16-26 

Ar6.04 

18.5s 17-73 18.42 16-63 18-38 18-33 12.07 16.25 15'51 18-04 



OBSERVED ANGLE% 131--D, 

J a w  1860, o b r k e d  by Iiicutenants J. P. Basevi and H. R. ThuiWier with I).ougirton 
and Sifmnur' 36-inch Zllreodolite. 

Angle 
b e e n  

Circle readings, telesoope bbing aet on CIII 

CII & 
X CIX 

C I  & CIII 



I~'Z--D. GREAT ISDUS SERIES. 

A t  CI 

January 1860, observed by Lieutenants J.  P. Basei, J. Rhrschel and 8. R. muiIIiet. m'th 
Troughton and Simms' 36-inch Theodolite. 

Angle 
between 

C1ll & 

C & 
XCVIII  

Circle readings, telescope being eet on CIII 

0°1' 18O01' 7' 13' 187'13' 14O25' 194'26' 21'37' 201'37' 28O49' 2US0 46' 

## I? a II ## ?# #0 I# I, n 

h32-98 h34-60 133-94 1 33.98 1 35-84 1 33-40 1 33'94 134'84 135.36 133.26 
h33'74 h33'68 ' 34.5' 232'14 34.4. ' 34.50 '33.7' '33.94 h35.92 h33.46 
h33-36 h33.14 133'38 133.94 134.46 133'46 233.94 h33-26 h35-48 h33.74 

33'36 33'84 33'94 33'35 34-91 33'79 33'89 34-01 35'59 33'49 

h54-38 h53-20 153'74 153.28 2 53.26 155'94 152'54 156.04 153.56 h53.28 
h54'64 A54.08 153.42 153.52 153.06 153.76 153'34 h54.58 h.52.64 hs4*12 
A54-72 h53-36 153'30 151'38 252.54 156.06 154.10 h54-72 h.52-56 h53.00 

54'58 53'55 53'49 52'73 52'95 55'25 53'33 55.11 52'92 53'47 

M= Mean OF Q T O I I ~  
w = Relative Weight 
C = Concluded Angb 

Jd = 34"'02 

= ,6 .go , - = o -06 
w 

C = 65' 18' 34"'oa 

M =  53"-74 

w = 10 '40 
I - - - 0 'I0 
w 
a =  6s027'53".74 

A t  CII  

Nouunber 1859, observed by fieutenaat J. P. Bas& with Troughton atad Ximm' 36-inch 
i"7u?odolite. . 

Xu Mean of G n q a  
w = Itdative Weight 
C = Concluded Angle 

M = 24'''13 

= 9 '14 
, 0 .,, 

w 
C = 58" r'aqW.r3 

== 331''88 

= I. .56 
I - - - 
w 0 '09 

c = h0 55' 331"90 

Angle 
between 

XCIX & 
C 

c & CIV 

Circle readings, telescope being eet on XCIX 

Ool' 180' 1' 7' 13' 187O18' 1C25' 1M026' 21'37' 201'37' 28*W 2080491 

I# IF I, 10 ## a t~ 0 a II 

223.94 z 22'90 2 23-86 226'10 1 25-44 123.44 124.62 123.18 122'30 121.82 
1 25-14 122.62 l24.06 125.02 A24.84 2 25-42 124.70 lax.$ z 23'78 124.90 
1 a4.46 125.16 125.24 125-$ h25-08 123.56 2 25.00 123'58 122.64 2 22-10 

124'46 

24'51 13-56 24.39 25.69 25'12 24.14 24-77 22'91 22.91 23'32 

133.18 2 34'06 134.16 232.64 132'62 h36'64 234.92 132-$6 13486 134.00 
1 33-98 134x6 Z34.30 132.50 135.80 133.46 133.46 133.18 133.62 1 33-30 
1 35'66 2 33'78 232.08 132.60 h36-14 135.84 132-98 133.06 132'40 134'26 

h35.96 134-66 

34'27 34.00 33-51 32-58 35-13 35-15 33'79 3293 33'63 33'85 



OBSERVED ANGLIB. 

At CIII  

December 1659 and January 1860, obaerved by L i e u t e d a  J. P. Baevi and H. R. 2nuiUk 

X= Mean of (ftoupn 
w = Relative Weight 
0 = Conoluded Augb 

= 6011.49 

UJ = 9 -42 
I - - - 0 *I1 
21) 

0 = 65" $5' 60"'48 

4711. 78 

= I4 .57 
I - - - o '07 
w 
0 = 45' 6' 47'"78 

x= 33"'~3 

w = 10 -66 
I - - - 
w '09 

C = 62°57'33"'~3 

*= a8'1'72 

= 8 
1 - - - 0 'I2 
w 
0 = 53" 25' 28".72 

Angle 
between 

& CV 

cV & Cm 

cw & c 

c & CI 

with 23.oughton and Bimms' 36-inch l'heodolite. 

Cimle readings, telesoop being eet on CVI 

om 1' 1800 it 10 isv imO 1 1  IC w 1990 xi1 aim 87' m0 ST m0 w w w 

D l  I D  D l  I D  N D l  W D# I D  U 

160.90 159.60 h57-38 160-32 Z 60'96 1 61.74 1 61-92 h60e90 Z 60'86 158.78 
Z 61-78 Z 61.24 h61.40 160.84 160.70 162.32 Z 61'90 Aj9.36 159.88 159.06 
161.24 A5836 160.44 16058 161.38 160.96 1 61- 1% 158.34 1 59-36 1 g - y o  

h59.28 261.78 

61-31 59-60 60.25 60'58 61.01 61-67 61'65 59-50 60.03 59'25 

d49.22 148.16 h47.36 148.92 h46.06 1.&7'50 147.71 148.24 147'98 2 9 - 6 6  
1 48.32 147.76 148'30 1 48.62 146-26 1 47.96 2 46.18 h48-52 Z 47' 16 1 48'66 
146.86 147.54 147.28 148.36 147.9 2 48.70 146.54 h48-76 1 4@88 147.86 
1 46.64 

47-76 47-82 47.65 48.63 46-45 48.05 46.81 48-51 47-34 48'73 

d34.97 1 32.66 h34'46 h32.42 h33-98 1 32-54 1 33.86 Z 3 1'86 h34.46 1 32-16 
1 34-56 133.~2 h3;-84 132.06 134.48 E 32.04 1 34-66 h30.38 h34-08 1 34'24 
132.08 A~z-18 h33.64 2 31'38 133.30 133.52 133.88 h31.96 133'38 133.94 
1 3 2-42 2 33'48 h3 1-04 

1132.22 

33-51 32'69 33'98 32'34 33-92 32-70 33-13 31'40 33-97 33'% 

hz8.10 127.60 h28.84 h3a.14 1 33-60 130'66 1 25.76 127.30 128.40 128.32 
129'5.& 1~7.00 hz8.00 1 28.14 131.36 129.58 Z 25-96 6129.58 129.94 127.4 
z27.40 h30.24 h29.16 Zz8.30 z 29-22 128.86 2 24.6% 129.0~ l d . 1 8  127.70 
1 29-38 A30.06 127'64 127'30 h30-36 

Z 27.36 h30.16 

, 

28-61 28'73 28-67 29.06 19-77 29-70 97.39 28.63 28-84 27-82 



134-0. GREAT INL)US SERIES. 

At CIV 

November 1859, observed by fiezltenunt J. P. Baaevi with Trozsghtmr and SimflUI9 36-inciL 
574eodolite. 

M= Mean of Group 
w = Relative Weight 
C = Concluded Angle 

x= 32,1.1 

, = .62 
I - = o 'az 
w 
0 = 50' 5'32"'19 

M =  Ioff.76 

, = 
I - - - o -19 
w 
0 = 5%' 13' 10"-75 

iff= 5sn"5 

W = 4 '00 
1 - - - o -15 

w 0 = 64' I a' 55"-14 

x= "9'"47 

, = ,, .55 
I - - - 
w 

0 '09 

C = 56' 2%' agf1'47 

4 1 8  
between 

CII b C 

& 

CIII & CV 

CVkCVII 

Circle readings, telescope being eet on CII 

O0l' 180° 1' 1' 13' 187' 12' 14'26' 194'25' 21°37' 201'37' 28'49' 208'49' 

tt I, It I ,  ,I '# ' t ,  ,# I ,  

129.76 132.14 h33.50 132.76 2 33-04 133'74 134'54 135'oa. 1 33-80 13496 
130.26 130'06 h3a-18 h33-54 129.68 132.52 h35.74 133.12 h33.02 1 34'22 
Z3oda 2 31.04 h28.88 128.48 129.84 2 31.74 1 3 ~ 9 0  132.36 A32.04 h33-64 

A30.76 Z 30'86 1 30.02 133.50 1 32-62 h.3 1-44 
1 32.68 133.82 

30'21 31-41 31-33 31-41 30'65 33-00 33.87 33-28 32'95 33-62 

1 9.70 III '52 h12.34 h 8.34 Z12.08 1 12.10 h lr 'oz  1 7-64 1 8.76 110'22 
1 8-52 2 11-14 h ~ o - 6 6  A 8.56 112.38 2 13.82 A 9-06 1 9.06 bra-60 110-a8 
1 11-08 1 9.26 hra'5a t? 9.52 211.60 113'10 ZIO-56 1 11.22 h13.02 110.94 
1 8.28 19'76 Z 1 1 . 2 ~  h1o.18 

9-40 10'64 11'84 9-05 1a.02 13.01 ro'ar 9.79 11-14 I . 4 8  

158.78 154.58 A5466 h57.24 157'02 155.82 h54.14 151.44 152.84 156'28 
157.12 158.28 A53-88 h55.60 155.26 153'88 h5z-86 h53.26 152.60 1 57.86 
158.82 155.94 A52.78 157.80 154'56 154'38 h53.50 h55.76 253.82 1 53.82 
1 56.36 255.92 1 54.36 155'0% h53.56 h52-54 A5480 154.68 
1 57.74 1 56.42 1 5 7 '60 A5 1-98 

h52.78 
1 56'34 
153.80 

57.76 56.18 54.42 56'42 55.61 54-69 53-52 54-12 53.12 55-66 

2 30'70 131.46 hgo.50 A29.48 126.62 128.74 hzg*o2 h29'94 130.46 127'90 
128.gq 8 ~ 8 . 9 4  h30.48 hags86 128.86 1 28.38 h28.94 h29.08 l31.12 I? 27.88 
129.44 130.28 h30.44 129.36 130.08 2 28-20 h30.42 Aa8.ra 130.44 1290% 

1 29'64 

29'69 30.03 30.47 29-37 08.80 18-44 19'46 29'05 30.67 28.27 



OBSERYED ASGLES. 135-0. 

A t  CV 

nbvm~zber  ard DecetnBcr 1859, o b ~ w v e J  by Lieutenants .7. P. Basevi a d  H. R. BuilZier 
with Trozcghfon and Simms' 36-inch Theodolite. 

M =  Mean of k u p m  
UJ = Bslative Weight 
C = Concluded Angle 

x= ~'' 'oI 

= .47 
- I -  - o '07 
w 
C = 60' 5' ~''-oo 

x= 1811-54 

W = 5 '67 
5 = o -18 
w 
U = 70°40' 1 8 ~ ~ 5 6  

di = 3w'a8 

w = 7 '57 
I - - - o '13 
w 
U = 5%' 17' 3".aa 

x= 48M-37 

w = 10.57 
I - - - 
Q 

0 '09 

U = 6%' 43' 48"-36 

r 

d ~ i p l r  
between 

CV1l & 
CIV 

CIV & 
CIII 

C111 & 
C V I  

CVI & 
CIX 

- - 
Cirde readings, telescope being set on CVII 

O0 l* lSOO1' 7" 13' 1870 18' 14OW 194' W 21'37' 201°37' 28OW W)B04@' 

I# n 1, I t  I* I ,  I # I  

h 3'52 1 5-60 1 3'58 1 5'74 1 4'94 1 7.72 1 4'44 h 5-98 1 3'74 d 5'39 
1 5-62 1 7.02 1 4.00 1 4-06 1 4.84 1 6.32 1 5.32 h 478 1 3.56 1 sS98 
1 4-14 1578 1476 15.80 15-20 1480 1 +56 h q.08 14-10 16.02 

Ib 4'33 1 5-42 1 4-30 
Z 4-18 

4-43 6-13 4.11 5.20 4-99 6.28 4.41 4.95 4-20 5-40 

1 I ~ * I O  119.06 119.62 116.44 119.56 119-56 dz1.10 222.38 119.64 d16.42 
Z18'3a 120.64 1x8-70 l16.60 120-40 1 16.36 hr8.94 2 17-24 120-22 115.36 
1 I 7-66 Z 20.82 2 16.94 1 18'10 1 17.64 1 18.56 hr8.74 Z 19.34 122'14 2 16'80 

h I 8.24 1 19-74 h19.06 17'32 17.50 2 17.12 

1 19-74 

17-69 19-69 18.41 17'05 19'20 18-56 19.46 19.07 19-85 16-43 

14.86 1 1-24 2 4-90 2 1.46 1 2-22 Z 3.72 d 4-81 1 1-66 2 1-68 Z 4-56 
l4.72 1 3-50 Z 2-84 Z 6-68 1 3-30 1 0.74 h 2-68 13-96 16-38 14-94 
14-68 h 1.02 1 3.92 1 1-84 E 5.14 1 2.08 h 2-66 1 0.54 1 2.82 1 1.60 

4-14 h 0'06 8 430 h 2-52 13'9% 14.46 
h 0'04 

2.30 

4-75 2'48 3-89 2-06 3'55 2.71 3-17 3-35 3-84 4'03 

146.44 149.80 1148.84 Z 49-36 Z 49'58 144'76 147'64 h46'54 150.30 148.00 
1 46.88 1 48.18 2 48-34 1 48.84 1 48.04 1 50'42 1 49-06 h47.76 1 48.14 2 49'48 ' 

149.50 149.40 148'54 1 49'34 246.40 1 48.56 h46.78 147.68 1 47.93 2 49'43 
148.20 1 49.68 1 51-48 2 46-18 

2 46.76 

' 

47'76 49-13 48.57 49-15 48'43 48-60 97-83 43'33 47'96 48-97 



136-0. GREAT INDUS SERIES. 

A t  CV-(Continued.) 

N o v d e r  and December 1859, observed by Lieutenants J. P. Barrevi and H. R. Tlrui&r 
with fioughton and Simma' 36-inch Theodblite. 

M= Mesn of OFoupa 
w = Relative Weight 
C = Ooncluded Angle 

dZ = 8"*76 

W =  9 'I3 

1 - - - o '11 
w 
C = 58" 9' 8"'74 

M =  361''38 

= 13 .& 
I - = o '08 
w 
C = 56" 4' 36"-39 

between 

CIX & 
CVIII 

c- & 
cv11 

Cirole read* telescope b e i i  set on CVII 

00 1' 1800 1' 10 13' 187O 13' 14O 24' W0 24' 21' 37' 201' 37' ! & O W  Soso 49 

,' I' ,I I u I )  ,' I' ' I  u 

Z 11-04 2 ro.14 h10.24 2 10.26 Z 4'62 Z 11-96 1 7-86 h 8-22 Z 8.46' d 8.B4 
2 9'96 2 10.50 1 I I. 12 1 9-46 1 7.96 Z 6.98 Z 7-69 h 8-52 Z 8-60 1 8.88 
1 7-00 1 7.18 2 10.za h 8-20 2 10.54 Z 9.34 Z 8.34 h 8'32 1 8-10 1 6.84 
Z 8-74 h 8.58 2 8'88 1 6'18 18.06 

Z 8.58 Z 7'94 

9.19 910 10.53 9-31 8-12 8.48 7-94 8-35 8-39 8.16 

,334'50 235.00 136.38 135'94 138.26 137.54 236.90 h35.96 135'20 d37.57 
2 35.36 137.02 136'40 134.12 137'38 136'92 2 37'34 h37.70 134.32 Z 34.68 
2 36-42 138.50 235.82 136.46 235-56 1 35'12 1 35'74 136'94 235.82 Z 37-82 
1137.46 h38.26 136.32 1 3 7-48 

35.94 32-20 36'20 35-51 36'88 36'53 36'66 36-87 35'11 36'89 

A t  CVI 

December 1859, observed by Xieutenants J. P. Basevi and H. R. T?iuillier moth fiolsghton anif 
Simm' 36-inch Zieodolite. 

M= Mem of 
UJ = Relative Weig t ama$r 
c = OonnludedAngb 

x= 4411.1S 

, = 8 .96 
2 = 0 -11 
w 
C = 64°a3'44"'17 

- 

b l e  
betweem 

cx & 

Cirole readings, telescope b e i i  set on C X  

001' lW 1' 9'18' 187'13' 14'25' 194' 26' 21° 37' 201'37' 28'49' %B048' 

'I I' '# u I1 ?I ' I  ?' ', 'I 

Z 45-08 Z ~ 1 6  Z ++'$a Z 49-22 Z 43.24 145'98 Z ~m 145.30 146.14 145'36 
243.0~ 242.10 144'54 145.92 242'82 Z 44'60 144'96 h42-80 143.38 144'70 
142.18 142-5% Z 43.96 145.42 243'24 144.14 143'50 142'96 Z.#'f2 243.86 
2 44'34 1 44'36 2 42.62 2 44.68 
144'34 Z 43-12 

43'79 42'93 44'34 45-61 43.10 44-91 44'15 43-25 44'73 44'64 



OBSERVED ANGLES. 

I 

At CTI-(Cbntinued.) 

December 1859, obsmed by Lieutenants J. P. Buaevi and ljT, R, 2ZzciUier with Troughton 
and Sims' 36-inch Theodolite. 

- 
M= Mean of Group 
w = Relative Weight 
0 = Concluded Angle 

M 1 24"'40 

w = 8 -72 

- 1 - - o -11 
w 
0 = 49' 1' 24"'40 

x= 57'"57 

w = 7 -88 
I - - - o -13 
w 
C = 61' 4637"'57 

Angle 
between 

CIX & CV 

Cv BtCU1 

Circle readings, telescope being set on CX 

ob I* isoO 1' P is' 1810 1s' 140 25' ig4°a6' a1°87' w)1° 87' a0 48) 208048' 

I, I' ' I ,I ', I1 ,t ,, 11 

122-08 121.72 194'34 Z 2s-78 123.68 124.48 121.48 124'44 124'48 123.88 
123'22 # 21-00 123'84 123.44 124'70 125'00 122.74 h25.74 I? 24-50 1 23'98 
222.86 J ~ 2 . 9 4  1 kq.12 122'56 124'68 124.26 122.78 h26.36 126.44 224.42 
2 25'56 2 26.54 125.88 h27-38 1 28-44 226'10 
Z 27.18 125'14 1 24'72 h25.64 126.84 

24-18 23-47 24'10 23'88 24-35 24'58 24'00 23-96 25-38 24-09 

158.80 159.70 Z 58.12 Z 56.80 156.58 h57.08 158.74 Z 58.08 159'36 154.86 
158.04 160.48 158 .4~  158.42 h56.94 156.98 157.10 h55.24 159.12 156.60 
I? 58.56 1 58-90 1 58-08 1 58.71 h56'96 1 57-51 1 58-30 h54'58 1 56.58 1 57-08 

' 15P.74 h57.30 154'54 

58-47 59-21 58.11 57-98 56'83 57-19 58-05 56-30 57'40 56-18 

At CVII 

Noumber 1859, observed by Lieutenants J. P. Basevi and H. R. 17rtsilZier wa0tA Ib.ougMm 
and Sirrmas' 36-inch Theodolite. 

&= Mean of Groups 
w = Ralative Weight 
C = Conoluded Angle 

= 2411.93 

= 8 .35 
1 - - - 0 ' I 2  
w 
0 = 63' 32' 2411'94 

Angle 
between 

CK cv 

Cirole readings, teleecope being set on CH 

O0 1' 1W 1' 10 13' 187O lS1 1 C W  194'26' %1°S7' 2Ol087' ~ 8 ~ 4 8 '  -49' 

I, #' ' I  I' I' I. I ,  ' I  ' I  I1 

hz5.10 193.7% 123.88 122.70 l21.72, 121.78 124.96 h28-2% lr7-56 h25.80 
hrt4.96 h24-80 124.38 224'96 126.86 222.78 hz6.98 h24-34 h24'46 h25.64 
h25.26 h27' o 124.50 122.30 l26.00 1 25-62 h25-62 h24.32 h24'gs 125.12 

1 25-$ 1 24.82 1 25-78 A2446 125.12 

25'11 25'57 24'25 23-32 24'85 23.99 25'85 25.34 25-53 25-52 



13a-0. CREAT INDUS SERIES. 

- 
At CVII--(Continued.) 

Novemh 1859, obaerved by fieutenants J. P. Bmmi and H. R. fiuillier m'th ZFougliton 
and Simms' 36-inch I%eodoliDe. 

M= Mesn of h r p s  
ta = Relstive Weight 
C = Ooacluded Angle 

M =  6 ' ~ ~ ~  

w = 1% '34 

1 = a08 
w 
C = 7e.58' 6".$ 

Anglo 
between 

CV 8t 
CVIII 

Circle d ~ n g s ,  telescope being set on CIV 

1 1 1013' 18713' 14026' 194-26' 21'37' eOl'37' 28040' 2U@ W 

n I# # '8 H I# a #I P !I 

h 6-74 11 5.76 2 7.60 1 7-74 1 4-88 1 8-26 h 6.24 16-86 h 4 7 0  h 7.80 
h 7-44 h 8.28 1 7-36 1 8.54 1 4-98 1 8-22 h 5-78 h 5'82 A 7.70 h 6.16 
16-78  A 5-20 1 6'52 I? 7-20 1 6'70 1 6.58 h 6'74 h 7-40 A 6.92 1 10'32 

2 6.12 t 6'74 5'86 7'46 

6.99 6'34 7'16 7-83 5-83 7-69 6'25 6-69 6'30 7-94. 

At CVIII 

Dee* 1859, obacred by I;aeutenunts J. P. Basmi and 8: R. TiiuiUier with Bmghton and 
Simm' 36-inch Ilieodolitc. 

M= MesndGIrou 
a = ~ V B  
c = coneladed dngb 

M =  15"*65 

ta = 7 -98 
1 - - - o '13 
w 
0 = 4t9 5Trfdj  

z= 36"39 

lo ;I .or 
I - - - o '17 
w 
0 = 53O~4~36"-39 

between 

CVTI 
CV 

CV L CIX 

i - - 

Circle resdinga, telescope being set on CVII 

00 1' 1800 1' 1 O  18' 187'U' 14'26' 1940 %' !21°87' 801'36' 480 49 BOSo4B' 

D' a a a t0  a '# 'I D' ,I 

h16.70 1 14-06 i15-9% h16-04 2 17.56 2 15.92 2 14'14 2 13-30 h 1 4 . r ~  h13.78 
2 12.98 2 14-68 hrg-96 h16.92 Z 17-40 1 15-98 Z 17-48 Z 16'34 h15.20 h15.48 
114-70 2 Ig'oa h16'49 Z 16-22 2 16-70 1 r6.14 117.64 Z 15-26 h15.84 h14.78 
z 12-26 i17.33 

1416 14-59 16'10 16.39 17-23 16-01 16-65 15-63 15.05 14.68 

2 37.18 2 36.02 139.26 h35-38 1 34-78 1 34-89 136.06 1 37-26 h37.08 135.50 
2 37-58 1 35.84 h38.84 h34-78 Z 34-38 1.35,00 137'98 1 37*9a h35.50 h36.36 
2 36-32 2 35-04 h37-44 133.80 135-80 Z 35.60 137.62 137.60 h37-48 h37.02 

z 35'28 

37'03 33-63 38-51 34'81 34'99 35-14 37-22 3759 36-69 36'29 



OBSERVED ANGLES. 

A t  CVIII--(Contihued.) 

December 1859, observed by Lieutenants J .  P, Basmi and 8; R. ThuiIIim with Boughton 
and Smms' 36-iwh Zneodolite. 

Angle 
between 

Cirole readings, te lempe being set on UVII 

0° 1' 18Ou1' V018'  187' 18' 14'26' 194'26' 81'87' 201" 36' B 0 4 9  808'49' 

I# I ' I  ,' #' a U #t Y I' 

131.76 2 37-01 131.96 h33-54 2 39-58 Z 34-89 2 36'44 2 33-88 h33.61 A3476 
132.36 135.74 L33.32 h34'08 233'78 134.64 233.60 2 32-34 h35.08 h33.84 
234.20 136'24 133.58 135'38 2 34'36 134'86 134.28 2 34'22 h34-4 h3aso4 
2 34-48 2 33'5% 

33-20 36'33 33'29 34'33 3391 34'77 34'77 33'49 34'38 33-21 

i 

j 

M= Mean of (honpa 
w = Relative Weight 
a = haluded -10 

M 34n-~7 

w = 8 '58 
- 1 -  - o -1% 
w 
c = 4g0a01 3411g~6 

CIX & 
C M I  

A t  CIX 

Dec& 1859, observed @ I;ietltenants J. P. Basevi and E. B. lllruidlier with fioughton 
and Simm' 36-inch i'kwdolite. 

Mn: Mesnof 
w = Belative Waig t 7 
c = aoncluded h g b  

x= r6'l.33 

w = 11 -07 
I - = o -08 
w 
C = 68" 26' 16Il.34 

H= q7".01 

= 10 -61 
f. = 
w 0 '09 
C = 68" 14' 4711mo~ 

- - 

&Ble 
betwean 

CVIII & 
CV 

cv CVI 

Circle readings, talesoope being set on CVIII 

0" 1' 1800 1' ?OW W0 W 14'%' lW'W 81.87' 201°81' 28-49 mOa' 
- 

h15.54 2 18-31 h1.5.3a 114.44 116.14 Z 18-54 116.68 h17-18 2 16.~8 h18.16 
2 18-16 Z18.20 h18.12 E 14-54 115.90 116.32. 1 16.84 h17.50 117.58 h14-86 
Z 14.18 116.38 h17.68 116.14 h15-40 117-90 Z 16-62 h15-82 115.84 h16.00 
2 15'36 2 13-78 1 14-52 I 16.4~ h1768 

z 13.96 
1 '5'94 

15-81 16-10 16.41 15-04 15-81 17-30 16'71 16.83 16'63 16'70 

244.38 24698 147.64 148'18 145'1a 145.60 147'4.4 146.90 146.14 h45.90 
145.36 146'92 147'88 149.34 146.60 149.18 147.28 246.74 .? 46'46 147.52 
2 46-14 147.74 148.46 146.80 2 49-72 Z 46'92 Z 47-66 146.96 247.04 h4562 

146.36 1 47.68 H46'20 

45-29 47'11 47-99 48-11 46'95 47'35 49-46 46'87 4655 46'31 
w 





OBSERVED ANGLES, 141-0. 

. 

I 

A t  CX 

December 1859, oherved trgr h'denants  J. P. Baaed md 8. R, 27miItier with Ib.oughtm 
astd Simm' 36ikrech Ihodolite, 

af= M a n  of Groups 
w = Relative Weight 
C = Concluded Angle 

1 6 ' ' ~ ~ ~  

w = 35 *98 
I - - - o '03 
w 
0 = 72' 38' ~6"'97 

34'"34 

= I4 
f, = o -07 
w 
C = 73' 56' 34"-36 

bnSle 
betareea 

&CIX 

'IX 'OPl 

Circle reading, telescope being set on CXI 

0° 1' lSOol' 7"13' 18p13' 14O2.4' 194O24' 21937' 20l037' 28b@ 208'4@ 

D ,I I' ,I I, I, I ,  " 'I 'I 

126 '0~  h26.28 127-32 2 95-80 126.92 1a7.14 t28-76 126'66 h26'g4 127.72 
1; 26.28 h27-14 127.20 225.98 126'74 8 27-14 1 27'34 126.80 hai.42 h26'74 
€ 26.78 k26.73 127-32 127.44 E27.34 E 27'38 E 27-16 2 26-10 i627.76 125.72 

1 37-58 

a637 26'71 $7-a8 16'70 a7-00 27-2s 27-75 26'52 a737 26'73 

134.60 134.44 1 32-42 2 37.12 134.04 E 37-30 2 32-96 1 33'96 h34.16 h33-78 
134'46 135.0~ E 34'34 194'74 133.36 136.28 134.04 134.60 1 33-60 h34.46 
134.24 A34.50 234.76 134.34 132.30 133.96 Z 34-48 134.8. 133.72 134'50 

Z 34'88 1 34'i6 

34'43 34'65 33'84 35'27 33'23 35'58 33'83 34'46 33'86 34'25 

At CXI 

March 1859, observed by Lieutenant J. P. Baaevi with Ikoughton and rSirnm' 3 6 i m h  
Theodolite. 

h e l e  
betwm 

mv a 
C ~ I I  

Circle readings, talesoope being set on Cgm 

Vl' 180°1' ?OIS1 1W 13' 14O%' llsO%' 21'87' 801'87' . !?@W 208'4W 

IS I # c n I 11 N #I II 

h20.64 121.64 1 23.40 121.38 119.82 118.76 122.38 h17.88 Z 22'50 120-04 
h19-08 119.90 2 22.40 113.80 120.96 2 i -04 122.00 122.36 118.72 119.74 
I18.58 1 19-18 122.00 1 19.80 1 21-08 1 t$8 2 2 1 . 4  124.08 I 2I.oa z 19-30 

1 19.76 E 18.64 l22.18 121.0a 
Z 20'70 

rg.43 20.24 21-89 20.86 20.95 18-93 21-84 21-63 20.82 19-69 

M= Mean of QTOU 
co = Bshtive 
C = Conoludod Angle 

Y= 2011'63 

= 6 '34 
= a -16 

w 
C = 69' 48' 2of1'65 



142-0. GREAT INDUS SERIES. 

A t CXI--(Cmtinucd.) 

*March 1859, observed By Lieutenant J. P. Basevi with Ikoughton and Simms' 36-inch 
Y&eodolite. 

+December 1859, obmed bg( W e n u n t s  J. P. Basevi and H. R. Z%uiUier with Boughton 
a d  Sirnm' 36-inch %dolitc. 

M= Mean of Grou 
co = ~eletive ~ e i g g f  
C = Concluded Angle 

x= 49n'7a 

w = g '20 

- I - - o -11 
1 
0 = 65' 13' 49"'71 

x= 2'fb74 

w = a5 '81 
1 -  - - o -04 
W 

0 =1 51' 39' an.97 

xr 3n408 

bngle 
between 

m n  & 
CXII 

CXII 
& CIX 

t 
6x11 & 
CIX 

Circle d i n g y ,  t.eIemope being eet on CXIV 

(r 1' lW 1' la 13' 187' 13' 14'25' 1940 26' 21- 87' 201°87' SB04&' B)" 4B' 
- 

I, 'I n # I# ,I PI I 81 II 

h49.88 Z 50.02 148.98 Z47'04 2 50.66 249.22 z 50.44 h50.22 2 48-90 149'24 
h52-10 2 50.56 Z 47 58 2 48.36 Z 5o.q 150.36 2 49.90 1 48-76 Z 52-20 148.72 
152.08 2 51-08 247.88 2 50.26 148.98 1 50.78 Z 49.72 2 48-04 Z 49-34 2 48-34 

hq8-74 2 50.66 249-48 
2 49-02 

51-35 50.55 48.30 49'07 49-96 50'" 50'02 49-01 50.03 48-77 

1 2-34 Z 2-54 2 0.68 2 5'32 Z 1-52 2 0.10 Z 3-82 h 3-00 2 1-94 Z 2'04 
h 1.34 1 2.28 Z a'++ 1 5-00 Z 1-76 Z 4-14 2 3.96 z 3-08 3.98 l 1'28 
h 1-46 Z 4.14 Z 0.56 2 6.88 2 3-12 Z 2-60 2 3'74 Z 2.36 15.ro 2 1.70 

h 4'64 h 3.18 I 4-34 2 2.16 
h3-10 Z 2.20 

2 2.16 

1'71 a'gg 2 . ~ 8  4 x 0  2.13 2'77 3b84 2-81 3'05 1'67 

Cirole resdinga, tele%oope being set on CXII 

0.1' 1800 1' 1018' 187'18' 14'S' 194'25' 81'87' 201°S6' B049' 808'48' 

a I# c I# ## a I# t# ## c 

h 4-70 85.82 Z 3-60 Z 2.86 h asat h a66 A 1-36 Z 3.18 22-56 Z 1-68 
h 4-10 13-50 Z 2-62 2 3.40 h 3.26 h 1-20 A 3'60 2 ~ ' g a  Z 3-46 2 2-04 
h 3.82 13.10 Z 3.84 2 3.58 h 9.86 h 3-00 h 3-68 2 3-08 2 3-73 2 2.54 

2 3-42 

4 . a~  3 9 6  3'35 8'18 2-78 wag ~ ' 8 8  a'73 8-25 2-09 



OBSERVED ANGLES. 14GD. 

At CXI-(Continued.) 

December 1859, observed by Lieutenants J.  P. Basevi and R. 8. ~ u i U i e r  with fioughtm 
and Simms' 36-inch Theodolite. 

M =  M e a n o f b  
w = ~slative ~ e i g r t  
C = Conaluded h g l e  

dC= 16".13 

w = 4 '40 

- 1 -  - o -23 
w 
C = 5g0 a'16".1a 

-18 
between 

CIX&CX 

Cirole r e d q p ,  telewpe being set on CXU. 

0" 1' 180.1' 7O 13' 1WlS' 14O88' 194.85' 21°81' 201'36' 88'49' BOBOW 

N I1 #I I )  N I? #I C U # 

h 15-24 Z 1 2 . ~ 8  Z 12-36 1 14.20 h 15'98 A18.18 A18.34 Z 16-08 Z 17-50 Z 18.04 
615.30 1 13.32 1 14.20 1 14-10 h17.44 h18.34 h16.7a 1 17.52 2 16-44 Z 16-64 
2 13.72 114-78 113.18 114'54 h16.86 hk7.16 h16-68 t? 18-22 Z 16'24 l17-12 

7~17.88 h15.88 h z 7-06 Z 17-70 
A 15-26 A k6.60 

1475 '4.74 14'44 14-28 16'76 17-69 17-36 17'27 16'79 17-27 

At CXII 

D&er 1859, observed by W e n &  J. P. Basm' and R. EL ThuiUier with Boughton 
and Sinam' 36-inch Ilkodolite. 

Y= Mean of 
w = Relative Weig 7 t 
C = Conaluded Angle 

3"'31 

= 9 ' I 0  

1 - - - 0 ' I 1  
w 
C = 52' 43' 3'"3 I 

= 24W.38 

= 6 -70 
f. = 0 '15 
w 
C =  72057'24"'38 

Angle 
between 

CVIII & 
CUE. 

m & C X I  

1 

C i e  readinp, deecope b e i i  set on CVIII 

0'1' '180~1' 1013' 187O12' 1E%' 194'85' B1°37' 201°87' 28'49' BOB0&' 

D' I' I' ## I ## v #' " J *  

h 2.76 A 3.56 Z 0.92 Z 4'84 1 4-98 ' 3-30 h 5-28 h 2-40 Z 4-06 Z 3-24 
h 3.26 h 4-50 2 1-70 13.68 1 2-88 2 1.86 h 5-54 h 3'32 1 3-12 Z 1-82 
A 3-36 h 3-30 1 2-92 Z 3-32 Z 2.84 Z 4.02 A 4.66 A 4-72 Z 2-16 0.98 

3.13 3-79 1-85 3'95 3-57 3.06 5-16 3'48 3-11 a-01 

ha5.18 ha5.36 Z 25.68 122.30 124.68 Z 24 .5~ Aa1.76 A a q ~ o  123'72 z 25.60 
h26.00 h25.14 123.88 124-16 Z 23.66 Z 26-04 hao-60 A23-56 123.86 Z 25-04 
ha454 h26.00 Z as72 1 24-92 2 25-30 124.16 Aza'6q ha3-04 2 25-00 Z 25'12 

23-24 25-50 25-09 23'79 34-55 24.91 21.67 23'57 24-19 25'25 



1 44-D, GREAT INDUS SERIES. 

At CXII-(Continued.) 

April 1859, obsmed hg L i & d  J. P. Basevi with Boughdon and Simm's 36-inch 
Thodoliie. 

M =  Mean of Group 
w = Relative Weight 

= Concluded bug' 

M= 18"-51 

w = 5 '99 
1 -  - - o -17 
w 
C = 6 I" 39' I 8".54 

IIR-21 

w = 15 -16 
1 -  - - o '07 
w 
C = 5z0 0' 11"-19 

&I0 
between 

CXI & 
Cx.III  

CXIIT & 
CXV 

Cirole readings, telemope being eet on CXI 

800' 1* 200 1. 27D0 13' 99' 14' 8580 25' 178'86' 11.37' %lo 37' 166' W 836"W 

f I  If If f W N #I #I t D  #, 

14-86 1 19-74 h 17.50 1 17'20 h 17'92 z 20'82 z 2 1'86 z 19-34 2 18'32 z 17-24 
Z 19.52 1 18.92 h I 7-36 I 18-00 h 16-32 1 I 8-98 1 20'40 lzo.08 Z 17-62 2 I 7-94 
117.46 1 17-30 119.88 2 17.72 121.10 2 20.42 1 2 ~ ~ 5 8  Z 19-76 Z 18.66 216.18 
1 18.80 2 20.34 121'io h 15'50 

h17.74. I1684 
h17-7% 

17-€S 18-65 18-25 17-64 18-92 10'07 20.33 18-30 18-20 17'1a 

1 1446 110.64 R 11-30 2 12'01 h10.58 1 9'68 Z 12-38 Z 10.42 Z 11-26 2 11-12 

1 rr.oz Z 13.18 h13.18 111.88 h11.18 Z 11-82 1 11-54 1 9-40 2 11-14 1x0-00 
111.~8 Z 11.70 110'48 z11.86 1 9-42 110.56 l10'50 Z 9-70 Z 11-52 2 12-42 
2 10'84 Z 10.58 2 10-30 LIO-38 

h 1 0.08 

1130 11.84 11.65 11'91 IO'++ 10% 11-18 10'00 11-31 11-18 

At CXIII * 

March 1859, obserevd by Lieutenant J. 7.. Basevi with fiougMon and Simnaa' 36-inch 
Ilieodolite. 

angle 
behreen 

CXIV & 
CXVI 

C i l e  readings, teleecope being set on CXIV 
. 

0°1' 180'2' 7*1Sf 181'lSf 14'Sbf 194"Sbf 81'87' 201'87' W4Q' 808"W 

a f f  IS ,I rr n II a #I w 

h48.81 Z 47-78 145'76 d46'60 Z 48'74 2 48'06 2 47'74 1 47'94 Z 48-50 150.98 
145.40 Z 48-00 148.08 146-00 246.86 147.80 1 47-18 2 45-56 148.58 148.94 
145.76 R51.36 147-0a 1 45.54 Z4f.58 246.36 2 49-30 1 45-98 148'08 149'54 
146'14 249'70 z 47's6 147'74 h48'92 

F 

46'53 49.21 46'95 4643 47-73 47.41 47'99 4&49 48-39 49'60 

M= Mean of Qnm 
w = RBktive we$ 
c =  C a a c l a d e d ~  

dC = 4tnm67 

W = 6 '45 

5 = 0 .16 
w 
C = 573 8' 47".68 



OBSERVED AXQLES. 145- D. 

A t  CXIII-(Contihued.) 

March 1859, obsmed by f i c u h a n t  J. P. Basmi with Troughton and 8imms' 36-imh 

M r  Mean of h u p n  
w = Relative Weight 
c = Concluded Angle 

M = 19"'39 

= 8 'Qo 

- 1 - - o -13 
w 
C = 73'43' 19''.38 

M =  53"*55 

w = 7 '02 

1 ,  - - o '14 
w 
C = 71' 28' 53"'54 

*= 3"'33 

w = 8 '58 
1 - - - o '12 
w 
0 = 54' 9' 3'"32 

M =  52'"73 

w = 5 '82 
I - - - 0 '17 
w 

Theodolite. 

b g l e  
between 

CXVI & 
cXVII 

c m  s: 
cxv 

Cide readings, teleaescope being set on CXIV 

0" 1' 18002' 70 13' 187' 13' 14'25' 194'25' 21'37' 201'37' B O W  m0 49' 

I' I, I# 0 ,  I' I# #I ,a ,, '# 

h 19'42 Z 18.00 E I 8.56 d'20'5f Z I 8-72 I I 7.94 I? 2 0 ' j Z  2 20.60 Z 19-56 Z 19'32 
1 20.60 Z 18-72 1 18-12 1 2 0 . 1 ~  1 18.94 1 19-90 Z 20$ Z 22-20 1 21.36 1 18.80 
119.66 h16.38 119.70 122-10 117.64 118.72 l r j ' 9 ~  120.66 118.64 118.78 

119'88 1 18-80 1 16'72 1 rgaa8 

19.89 r8.25 18-79 20'40 18-01 18.8j 19.72 21-15 19-85 18-97 

R53.88 152'90 156-44 Z 50.58 Z 53.12 153.72 153.64 151'02 155.34 152.66 
h54'64 153.10 156.66 Z 54.06 153'56 Z 51-98 153-io 150.58 1 52-zo Z 53-52 
h52.90 153.42 155.26 153.04 z54°z I? 52-04 154.60 1 51-40 1 5360 153.20 

h56.10 153.50 253.64 154'30 153.90 155.54 
152'50 1 

(I = 53' 6' 52'";1 
51.78 52.24 52'54 $0'06 53-67 54-59 52'21 34-52 52.55 51-12 

CX1 
c m  

) 53-81 53-14 56'1% P.74 53.59 53-01 53-78 52.00 54-17 '53.13 

CXV & 
CXI1 

CXII & 
! CXL 
1 

2 6-10 h 1.82 1 3.42 1 4.82 1 1.54 1 2.92 1 3-54 1 2-20 1 0'98 1 1-46 
1 3'54 h 3-12 1 4'78 1 4-66 1 0'88 2 0.80 1 3-74 1 3-40 1 1-88 1 5.16 
2 5.00 h 1-60 Z 3.62 Z 5.38 1 0-92 Z 3-54 1 2.34 1 2.80 1 5 2 0  1 4-74 
1 4-82 Z 6.3% h 2.96 1 1-46 1 3.1 6 A 4.08 
I& 4'4O 1 3'10 

4 7  3-21 3-94 4-46 1-58 2-61 3-21 2-80 3.04 4-12 

h 4'70 1 0'02 1 2-30 Z 3.96 1 4'78 1 2-96 Z 2-06 1 4-20 Z 2-10 1 3-72 
h 3'04 2 1-24 1 1'08 1 3.64 1 4-32 z 3-04 1 2.80 1 4.68 1 3-28 2 3-74 
h 4-22 1 0.38 1 3-72 1 4.18 1 5-14 1 3'36 1 2-16 1 4-03 I? 2-86 1 4-44 

Z 2-08 
h 3'08 
h 4-06 

3'99 1'81 2-37 3'93 4'75 3 2'34 430 2-73 3'97 

h49'94' h52-82 153.40 153'18 Z 53-63 153.60 151'78 1 $4'18 152.76 15a.64 
h50-88 1 48.66 1 52'46 150.62 153.56 1 55-68 1 51-52 154.52 152'44 150'74 
h51-36 154.26 151.76 Z 52-38 153.82 154-48 153'34 154-86 1 5 2 ' ~  149'94 
Pip-62 153.2~ h51-14 
h54.12 

311.38 

zo = 7 '90 
= - W - - 0 '13 

C = 50' 23' 3*'37 







148--~. GREAT INDUS SERIES. 

- 

At CXVlI 

FeGruary 1859, o b m e d  by Lieutenant J. P. Bnsevi and Mr. N. BelEetty with ~oug&m 
and rSimmal 36-inch Ilreodolite. 

Circle readings, telescope being 8et on CXV 

b e l a  
di= Mean of Chvu 

betwoen 
u, = Relotire ~ e i g c  
C = Concluded &k 

0.1' 180°1' 713 '  187°13' 14'26' 194.8lY W"' ** 880w 208040' 

, ,I I. I ' I  8, I ,  ,, , 
148.34 148.84 l4q60 148.76 149'7% 1 p 7 0  149'70 148.48 248.58 1 4 3 8  

CXV 
1 4944 hq6.84 151.28 148.30 149.18 150.30 151.68 1 4Ta90 149.66 248.70 bi3 49r"18 

CXIIl 14688 h48.32 152-78 148.78 151.26 2 49-42 E 52.08 147.94 148.78 1 47-12 
148'14 h51-70 w = 6 .08 

1 49.82 - I - - o '16 
w 
0 = 59'57' 49'"20 

48-32 48.00 50.32 48-61 50'05 50'14 51-29 48-11 49-01 48-07 

1 25.72 124.90 2 26'40 1 zyzo 126'04 122.36 226.76 Z 27'36 124.84 127.68 

CXIII 2 24-56 1 a5-56 1 25'30 1 25'32 235'34 224.36 125.58 1 24-74 1 29-50 126.56 xx 3.5"'~ 

& C~~~ 125.38 125.02 125.00 2 24.96 124.28 125.58 223.60 125.86 125'72 127-78 
125.78 h22.50 Z 2q.64 w =  9-10 

I - - - 0 'I1 
w 
C = 660 ng1z5".@ 

25-22 25-16 25.57 95-16 25-22 24-32 24-61 25-99 ~6.18 27'34 

z26.5a Z 26-12 123'58 Z 24'80 l22.26 125-02 125'12 124'24 226'02 23.46 
CXVI & 127.22 z 24'20 124'40 225.44 1 24'70 224'30 24-58 124.16 2 21-48 124.40 14"'73 
~ ~ ~ 1 1 1  1 2 6 2 ~  Za5-96 124'06 Zo4.50 123.76 225.22 824.48 123.72 225.36 124-36 

h25'94 126.18 
w = 9 '64 
J - - - 0 'I0 
w 
C = 49' 31' 24"*73 

26-65 25'43 aq0ox 24.91 13-57 24'85 25.03 2 4 ~ 4  21-76 24'07 

. 
163.30 h61.46 Z 62-82, 262.52 2 63-84 2 62-38 160.98 z 59.66 Z 63.48 161.24 

CXVIII & 161.96 h61.24 161-22 1 62.00 1 62-30 161.58 160-42 262-06 162.72 260.86 a= 61'''87 

CXX 26opo# h59.82 Z 61-46 1 60.96 163.78 160'66 163.06 163.26 162.98 162'52 = I I .8a 160.30 1 61.00 
I - - -  0.08 
to 
C = 45' 11'61"-86 

62.05 60.84 61.83 61-83 83'31 61-54 61'1g 61'50 63.06 61.54 

t 





150-0. GREAT INDUS SERIES. 

A t  CXVIII--(Continued.) 

Jl&y,ux~y 1859, o6rrerved by Zieutetzant J. P. Basevi with Troughton and Simms' 36-inch 
fieodolite. 

M= Menn of Group 
w = Relative Weight 
C = Concluded Angle 

12"'73 

= 5 '77 
1 - - - o '17 
w 
C = 68°471~211-73 

@I% 
between 

CXX1 ' 
CXXU. 

Circle readings, telescope being set on CXSII 

O0 1' 180'2' ?a 13' 187'12* 14'25' 194'25' 21'37' 201'37' 28O# W04Y 

I' ', It I# I, ,I ,, ,I ,t ,I 

114.68 114.76 1 14'40 112.84 9-86 113'14 hro.82 Z 14.90 112.86 h13-54 
h14-06 i15.72 113.26 113.02 h11.40 1 9-96 hr2.56 115.88 112.62 h12.50 
h13.16 1 14-01 112.16 114.38 h13.64 Z10.52 11 12-50 114.16 h12.14 1 9.94 
1 13'76 Z 10.02 2 10.12 112.08 1 13-40 1 10-34 

2 12-10 

13'92 13-33 13-27 13-41 11-26 11.43 11.96 14'59 12'54 11'58 

At CXIX 
~ e b r u u r ~  1859, oeserved 6y Lieutenant J. P. Basevi with Troughton and Sinms' 36inch 

fieodotite. 

Anglo 
betweon 

CXXI & 
C X m  

CXVIII 
& CXVI 

Circle rending, telescope being aet on CXXI 

0° 1' 180' 1' 7" 13' 187' 13' 14' 24' 194' 24' 21° 36' 201' 36' 28' 49' 2CSa 49' 

I' ' I  I, I#  It I C ,I I, ,I 

1 16.90 2 r 7-94 Z 15'04 2 18-24 2 20'46 2 I 8'08 h 19'82 h 16.90 h 18-34 1 18.08 
1 15.96 1 16.72 2 16-16 2 18-14 220.56 2 19.20 h19.76 h17.86 h 17-26 Z 17.62 
1 16-98 Z 18.32 1 14-84 Z 18'62 Z 18.94 1 18'92 h18.98 h17.32 Z 17.70 Z 16.74 
Z 17.36 Z 18-36 Z 19.82 

Z 18.02 
Z I 7.76 

16.80 17.66 16.70 18-33 19'95 18'73 19.51 17-36 17'77 17.48 

1 21.98 1 22-60 1 22-76 Z 24'32 1 19.86 2 24-10 A22.42 hz 1'1 2 h23.14 1 22'48 
l21.92 223.60 Z 24-70 I? 24-64 120.82 123.42 h21-81 h21.14 hz2.g~ 2 23.04 
1 23-12 Z zz.92 1 23-90 Z 24.48 Z 22.04 1 22-96 h21-9% hz 1-88 Z 23'62 1 23-66 

Z 2 1-90 

22.67 23-04 23.79 24.48 21.16 23-49 22.05 21-38 23-23 23-06 

M= Mennofarfm 
w = aelatiro weig%"t 
C = Concluded Anglo 

x= 18fr.03 

w = 7 '3% 
I - E 0 '14 
w 
(7 = ;roo 58' r 8".oz 

xt 22"'84 

w = 8 -4a 
I - - - 0 'I1 0 

w 
C m 61' 56 22"'84 



OBSERVED ANGLES. 

-- - -A L A  

At  CdX 

February 1850, observed 2,y Lietitenant J.  P.  Basevi with Troughton and Shzvns' 36-inch 
Y7ieodolite. 

iK= Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 2 1 ~ ~ ~ 0 5  

= 8 -3d 
I - - - 0 ' I2  
w 
C = 82' 39' 1~1"'05 

59"'32 

= 20 '80 
I - - 0 '05 . 
w 

= 7 ~ ~ 2 1 '  5gt1'32 

Angle 
betsveen 

CXT1l ' 
CX'lll 

CXVIII d; 
CXX1l 

Circle readings, telescope being set on CXVII 

Go 1' 180'2' 7' 13' 18'ib 13' 14'25' 194" 25' 21b37' 201b37' 2sb49' 206'49' 

', ,I ,a ,# I /  

20.10 1 20.04 119.86 1 21-20 1 22.80 1 23-04 1 2 1'06 1 22.18 1 19.96 2 20.28 
1 20.48 1 19..56 i 20.00 .? 20.32 1 21-98 123.24 121.14 f 21-98 222.56 121.88 
2 20.34 1 18.94 2 19.88 I? 2 1.02 1 20.92 E 22.42 1 19-48 21.82 1 20.58 1 22.44 

20.31 19'51 19'91 20.85 21-90 22'90 20.56 21'99 21-03 21.53 

159.54 160.16 2 59.44 2 58'72 158.76 157.72 159-62 159.40 160.70 2 60.00 
2 60.00 160.32 159.28 2 58.56 159.02 158.38 160.58 159.50 158.72 159.78 
158.82 160.34 E 57.88 158.42 157.94 859.60 159.62 160.10 2 59.46 159.22 
- 

59.45 60.27 58.87 58.57 38-57 58'52 58-94 59.67 59'63 59.67 

At C X X I  

Feebruay 1859, oebsmd by fieutmant J. P.  Basevi with fioughtm and Simms' 36-inch 
%odolite. 

Ahgle 
between 

CXXm & 
CXXIII 

I 

CXXIII 
& CXXII 

Circle readings, telescope being set on CXXIV 

0 1 180" 1' 7' 18' 187' 18' 14O 25' 194'26' 21" 57' 201'87' 28'49' 2CB0u 

I I ,  , I ,, ,, I ,  ,I C I 

2 45.00 147'32 144'38 143.48 145.54 2 46-24 145'52 145'86 143'66 145.16 
1 44.88 144'36 141.96 141.32 143.52 146.40 142.72 i! 46'14 t? 45-02 1 43-12 
2 44.96 143.06 143.30 2 40.16 143.94 1 43-50 242.62 145.40 24.46 243.44 

143'36 141.72 1 42-16 145.28 

44'95 44'53 43.21 41'67 44'33 44-58 43'62 45'67 44'38 43-91 

h 1-92 2 0.80 1 1-72 1 2-10 13-44 h 2-58 h 3-88 1 2.64 1 2.94 h 3.11 
h 2-58 1 2-74 1 2-51 14.20 1 5-34 h 2'92 14.36 2 2-40 1 2'54 h 3-34 
h 3-04 h 2.66 15-30 15-34 23-66 h 3.28 15.00 2 3.82 Z 4-74 5-58 

h3.12 13.18 Z 3-02 

2'51 2'33 3-18 3-67 4-15 2-93 4.41 2.95 3-41 4'11 

&= Mean of h u  s 
ao = Relative weig& 
C = Concluded Angle 

M =  ~#"'og 

a= 6 '26 
- 1 -  - o .16 
w 
c = 4g0 4.4' *ll'og 

M= 31~.37 

w = I 3 '06 
1 - - - o '08 
w 
C = 67' 14' 3"-36 



352-0, GREAT INDUS SERIES. 

r 2 

A t C'XXI-(Continued.) 

Felrrlrary 1859, observed by Liczrtenunt .L P. Basevi with Trotryl~ton aud Sil~zms' 36-inch 
9 fieodolite. 

M =  &an of Groula 
+n = &lati\t, \\ t.isllt 
C = Concludrd Ai~glr 

x= 2311'79 

,O = 6*.42 
I - = o .16 
PO 

C = 53' 24' 231"7S 

N= 47".18 

w = 7 -12  

5 = o '14 
w 
c = 55°3514;11'1j 

Angle 
between 

('XXII & 
C S V l I 1  

C'XVI'II 
& CXIX 

Circle readinp, telescope being set on CXXIV 

0° 1' 180°1' 7'13' 18i0 13' 1 P  85' 194'25' 21'37' 201'37' 28'49' 208' -19' 

I ,  I ,  !I I1 8 ,I , I7 

W 24-00 1 23-16 123.36 1 24'96.1 24.88 hz6.12 hag.10 1 22-76 1 22.48 l'a1.90 
hz3.20 2 24.22 124.42 112.94 124.41 t r g .  70 120.06 113.50 1 27.98 b22.g~ 
h23.78 hzq.42 122.10 123.28 Z24.32 fiz5.76 122.08 122.18 1 24-84 hzq60 

1 23.38 1 24.72 L22.18 

23.66 23-93 23'29 23.73 24'54 25-86 22-16 22.81 25'01 22'90 

h46'50 1 48.28 148.80 144.86 1 46.00 h46.60 1 18-96 146.90 14 7-46 h48.32 
147.06 lq;.o6 148.88 14i.ro 246.08 h46.98 147.84 1 fl?'82 1++'56 A46.74 
2 47-52 1~44.08 Z48.60 145.84 146'46 h46.90 148.68 1qg.o~ 147.86 h++'34 

k46.66 149'82 145.06 
1 47.46 

47-03 46.5a 48'76 45.93 46'18 46'83 48'49 48-25 47'43 46-38 

At CSXII 

January and February 1859, observed by Lieutenant J. P. Booevi with Troughton and Simms' 
36-inch l%eodolite. 

* 

M s  Mean of QTUTI 
ro = Relative \Frigrt 
C = Concluded Angle 

M =  ~ " ' 7 5  

, = 8 -48 
I - - - 0 ' I 1  
w 
C = 5"'77 

Angle 
between 

CXX & 
CXVLII 

Circle reading, telescope being set on CXX 

O00' 180' 0' 7'13' 187' 13' 14O 25' 194' 25' 21' 36' 201' 36' 28' 49' !2@3O 48' 

# #  I ,  I )  ,I I I  t, t r  ,I 

1 4'90 1 7.00 1 5.72 1 7'14 1 1-92 1 6.00 1 4'30 h 8.60 ?z 6'06 z 5-02 
1 6.16 1 5-98 1 4.62 14-04 h 5-46 1 5-30 1 3.96 h 6.20 h 5-64 1 5-94 
14.80 1 6.46 h 7.06 1 9-12 h 5-78 14'54 1 5-04 h 5.88 1 4.88 1 5-90 

1 8-80 1 5.26 h 7-38 
1 7-22 1 5-56 

5-29 6-48 5-80 7-26 4-80 5.28 4-43 7-02 5-53 5-63 



OBSERVED AXGLES. 153-D. 

A t  CXXII-(Continued) 

January and February 1859, observed b.q Lieutenant .7. P. Basevi with Troughton a92d Simms' 
36-inch 5'7ieodolite. 

Angle 
betreen 

- 

CXVIII & 
CXXI 

-1 
-111 

C-1 & 
CXXV 

C'irole readings, telescope being set on CXX 
- - -- ------- 

O~ (y 180~ CY 70 181~ 140 %, 1940 85' 2 1 ~  201~36~ 2 8 ~  e08~ 48v 

,, I ,I I ,  ,, ,I 

125.42 121'48 125.62 124.60 1 27-14 125'96 E 22.80 h22-36 123.08 127.86 
l 24.26 125.64 1 23.18 2 24-32 hz4-22 1 24.98 I25.18 h24'.12 1 25-50 1 25-84 
116.62 123.72 623.24 1~1.70 h2+-96 2 26-92 22.92 h23.58 125'44 123.70 

125'26 122.48 126.76 hzq.82 
iaz.12 

23-43 24'03 aq'or 23-33 25-71 25'95 23.63 23-42 24-67 24.87 

ha5-18 129.68 130.18 ha?-30 zz4'82 126.70 2 27.40 h29.14 h27.48 125.02 
h26.52 1 27.22 1 28-80 h26.00 h27.72 1 27.28 l a 7.46 h27.78 1 28.50 1 27-08 
h25.30 127.31 ha5-78 126.40 h25.18 E 26.88 127.94 h16.86 128.72 h26.04 

Z 28.70 ha7-16 1 a 7.08 h23.38 h28.06 
1 25-94 

25'67 28.23 27-98 26.85 25.41 26-95 27-60 17.93 28-23 46'60 

h 16-60 1 14'04 Z r 1.70 h I 1-64 h I 7-70 h15.44 1 17-62 h 15.52 h15 12 h 16-54 
h16.90 1 1 3 . 1 ~  Z13.74 h17-02 h17'1a h15.18 116.16 h14-80 113'gq hr.5'36 
h16.48 215.24 h17.12 l 12.12 hr8.62 115-86 Z16.10 hrg.30 115.24 h14.54 

114-18 h13.48 E11.14 hr6.60 
h14.24 111.74 1316.58 

h 13.82 h 16-70 
h I 2'62 

16-66 1415 14-06 12.96 17.22 15-49 16-63 15.21 14.77 15-48 

M =  Mean of CCroups 
w = Relative Weight 
C = Concluded Anglo 

z= 24r1.51 

w = 6 .B4 
I - 
(o - ''5 

C = 5 7" 43' 24".5 I 

x= t7t1.15 

, = 7 -38 
I - - - o '14 
w 
C = 49" agl a7"+14 

N= 15"'26 

w = 4 -68 
I - - - 0 -21 
w 
C = 55O 18' 15"'23 

A t CXXIII 

Januuy 1859, observed by Lieutmnt ,L P. Baaevi with Zkoughton and Simms' 36-inch 
Tireodolite. 

M= Mean of Cfrou 
o = Ghtivs Weiggt 
C = Concluded Angle 

-- 

X = 37'"08 

: = 7 '" 
- - - 0 '13 

w 
0 = 46°34137"'~o 

4 1 s  
between 

-VII $ 
cxxv 

Circle readings, teleaoope being set on CXXVII 

0' 1' 180° 1' 7' 13' 187' 18' 14- 815' 194O 26' !2183'7' m1° 87' 5B0W 8oe8 49' 

I, ,0 ' I  '/ H 8, ,I '/ ,# I 

2 37-04 Z 38-92 Z 35.82 2 37-50 1 36-48 139.08 137'14 137'04 2 36.40 236.34 
134'52 138.7' Z 37'68 Z 36-66 Z 35-18 239.86 137-42 Z 36'38 Z 3702 136.74 
136.90 Z 36.90 Z 40.86 Z 36-60 2 37.4,+ 137.16 A3408 Z 36.34 Z 3 7-38 135.76 

1 39'14 Z 38-56 h36-64 

36-15 38.18 38'38 36'92 36.33 38-69 36'32 36'59 36.93 36.28 





OWERVED ANGLES. 155-0. 

d 

dt CXXIV 

Jmwrrg 1859, observed by Lieutenant J. P. Basevi with Troughton and Simm' 36-imh 
Theodolite. 

between 

CXxVI & 
CXXlII 

C m  
& CSXI 

Circle  reading^, telescope being set on CXXVI 

0.1' lWl' r" 13' l87*13' 14'25' 194' 25' 21'37' 201'37' 2 8 ' U  W)BO 96)) 

8' I #  I I# n u a ,I I* #? 

112.90 113'24 112.42 h12.84 116'28 1 1rpo 114'04. 11.3'46 f i  13-46 h1a*90 
1 13.26 1 13.58 1 11-72 hr 1'18 1 12.50 1 13-34 1 13-80 1 12-62 h 12-52 hrz.80 
2 1 ~ ~ 3 0  211.80 2 12-30 LIZ-38 1 13.62 212.38 113.48 1 ra'g2 h13.44, h1a.84 

1 13-40 

13-15 12-87 1z.15 12.13 13-95 12'54 13-77 13'00 rj.14 12-85 

1 2.76 13-96 l2.08 13-26 12-34 1 1-16 1 0.66 1 3-30 14.76 1 4.50 
15-52 15-40 2 2-72 13.38 1 1-58 16.40 1 2-78 1 3-10 13.90 23-36 
1 4-34 1 5-52 Z a.56 1 2-86 1 0.18 1 3.78 1 4'82 2 4.64 1 2-02 1 2.22 

2 1'32 1408 1 3-14 

$a7 4-96 2.45 3-17 1-36 3-86 2.85 3-68 3.56 3-36 

M= Mean of GIronp 
w = Relative Weight 
C = Conoluded Angle 

M =  1211.96 

lo = 19 .72 
I - - - o '05 
w 
C = 66O 10' ra1"97 

xti= 3'"35 

w = 7 .38 
1 - - - o '14 
W 

0 = 65Op1 3"'33 

dl CXXV 

January 1859, observed by Lieutenuprt J. P. Baaevi m'th Boughton and Shm' 36-inch 
Zkodolite. 

M= Mean of Gh.on 
w = ~elative 
C = Conoluded Angle 

~ ~ " - 7 8  

a = 7 '75 
f _  = .r3 
w 
c = 7 7 O  lol 51'~'78 

anBb 
between 

-& 
CXX1n 

Circle readings, taleeoope being eet on CXXII 

0' 1' 18001' 1.19' 187"18' 14'1' 194'26' 21'81' SO1°8? P80 49' a'&' 

I' a a a u a D' I' 1' ?, 

Z 52.58 150.66 148.88 152.16 Z 53'26 h52.96 1 50.50 Z 54-08 Z 50.26 150'36 
150.76 150.12 249'66 152.08 152.18 h53.24 2 53-70 252.86 153.64 Z53'04 
2 51.48 Z 50.18 2 51.58 2 50.86 Zga-rq h51.96 150.74 Z 53-68 2 ~ 5 8  253.30 

2 53'1 8 Z 50'5a h51.98 

51-61 50'31 50'04 51.70 51-53 51-71 51-03 5 3 - a ~  51.50 52-17 



GREAT TLYDUS SERIES. 

- 

A t  CSX V-(Cont inued.) 

1 a n ~ l - y  1859, observed by Lieutenunt J. P. Baseui with Troughton and Shams' 36-inch 
T/teodolite. 

M =  Mesn of G m u p  
cc = Relat~re Weight 
C = Concluded h g l e  

Y = 31f1'45 

W = X I  '67 

- I - - o -09 
W 

c = 7.3' 57' 31f1'45 

betwean 

ax111 $ 
CXXVII 

Circle r d i n g s ,  telescope being at on C'XXII 

001' 180" 1' 7'13' 187" 13' 14O 26' 194" 25' 21' 37' 20l037' B0 49' !?U8"98' 

,/ ' I  W t' ,I , , ,I ,I 

131'62 1 33.06 132'68 130.38 131'9a h31.26 h29.42 130.80 l31.10 132.76 
132.70 131'44 130.66 132'84 130'72 h29.68 130.46 131.92 128.94 133.06 
1 31-72 132.02 2 29.42 133.40 131.46 h30.04 132.08 131.32 130'20 13 1.80 

1 31-48 1 32-56 h32.66 

3a.01 32-17 31.06 32.30 31-37 30'33 30'65 31-35 30'73 32'54 

At  CXXVI 

Jmuay 1859, obsmved by Lieutcnunt J. P. Baaevi with T~oughton and Simms' 36-iwR 
Zkodolite. 

M= Maanof Gmu 
a = w i v e  
0 = Ooneludsd angle 

llC= 471''83 

= .oI 

- 1 -  - o -14 
w 
C = 5 x0 1 8' 47fr*82 

x= ++It-73 

'0 = 7 '90 

5 = o '13 
w 
C = 59°321441f'53 

Angle 
between 

CXXIX & 
CXXVm 

. 

CXXVIII 
& CXXVII 

Circle readings, telescope being eet on CXXIX 

04 1' 1 W  1' 7' 13' 187" lS f  14" 25' 194' 26' 21" S'7' e01' 37' 28"#3' XlBo 4' 

, ,, , I a 1' 't ,' ' I  I 

1 45.5a 145'72 148.84 148.66 147.82 149'98 E 47-76 h49.20 2 46'88 146.32 
145.96 148'00 247.58 h48.42 148.46 14996 Zq8.08 A4634 149'02 145.92 
146.58 1 46-56 146.94 h49.08 146.54 2 49.78 1 47.96 h47'2a 1 .,8.44 146.40 
146.84 h50-52 
149.80 

46-94 46.76 47-79 48.72 47-61 49-91 47'93 48-39 48-11 46-21 

2 48-90 145.78 143'52 143.80 1 43.70 1 44-60 2 43-32 h ~ 8 0  $44'26 143'52 
l47.oq 146.42 144.06 h42.70 144'40 2 43-52 2 44-26 h46.16 2 44-72 246.20 
1 47-04 146'36 1 44.1 8 h4za42 Z 45. I 2 1 44.54 1 43.04 h44.80 1 44-42 145.58 
145'14 1 44'44 
1 44-62 144'74 

46'5.5 46.19 43-93 43-62 44'41 44-02 43'61 45-25 44'47 45'10 



OBSERVED ANGLES. 

I 

' 

A t  CXXVI--(Continued.) 

J a m y  1859, observed by Lieutenant J. P. Baaevi widh Tkoughton a d  Sinama' 36-inch 
neodolite. 

Angle 
between 

CX*ll 
&CXX1ll 

CXX1ll 
6% CXXIV 

h58.50 

58-57 57'9' 56'33 57'65 59'56 59'57 60.0' 56-71 58-02 59'37 

- I - - o -19 
w 
C = 440501 58"-37 

Circle reading, telesoope being set on CXXIX 

00 1' 180°1' 7" 13' 18T 13' 14'25' 194O25' 21-37' 201°37' B04W 208049' 

m f l  #/  , ' I  ,/ 't ' I  I 8  ' I  

2 33-98 1 35.94 2 35'22 1 35-98 2 36'20 2 33-54 1 36'50 h35.88 2 33-40 2 33.30 
13496 134.14 136.40 h36-26 131.88 2 35-31 1 35.28 135.58 1 33-98 134.36 
133.54 134'82 134.14 h36'52 136.38 13458 136.88 h36-10 134.86 133.52 

34'16 3497 35-25 36'25 35-82 34'48 36'2% 35-85 34-08 33'73 

2 58.88 157.04 156.64 156.96 E 59-24 160'80 162.18 h57-36 159.28 160-a6 
157'62 159'28 155.62 b.57'78 159'54 158.80 161.68 h56.50 158.20 159'18 
15g-ao 157.42 2 56';4 h58.20 159.90 159.12 159.52 k55.46 156.22 1 58-66 

159.90 h5;*50 158.36 
h58.28 

M = Mean of Gtronpe 
w = ReUive Weight 
C = Concluded h g l e  

M= 3.5"-08 

= 
1 -  - - 0 'I0 
w 
0 = 57" 24' 35"'08 

Jf= 58"'37 

w = 5 -38 

A t  CXXVII 

December 1858, observed by Lieutenant J. P. Basevi with Troughton and Simm' 36-inch 
zneodolitc. 

angle 
between 

CXXV & 
CXXm 

1 

Circle readings, telescope being set on CXXV 

147' 4' 3!&"'6' 1&&'16' 834O16' 161°28' 34lo!28' 168°40' %So 40' 176O6Y 86S062' 

11 I m ,, H , ', ' I  ,I 

E 49'14 2 51'96 2 53-42 153.96 1 51'90 I 51-14 2 51.86 150-50 2 51.66 2 48-78 
2 49-56 151.84 155.oa Z 52-90 2 52-10 151.50 152.80 151.58 150.40 151.74 
251'10 z5r'3a 253.54 153'76 152.76 152.06 151.26 Z 51'30 151.76 151.40 

$50'70 

49.93 51-71 53-99 53-54 52'25 51-57 51-97 51-13 51-27 50.66 

M = Mean of Qmu 
(D = Relative M'eigc 
C = Concluded Angle 

= 51~1.80 

ur = 6 .or 
r - - - 0 "7 
w 
U = 59" a 7' 5 lU'80 



GREAT INDUS SERIES. 

At CXXVII-(Continued.) 

December 1858, observed bg Lieutenant J. P. Basevi with i'koughton and Simms' 36-inch 
%odolite. 

M= Mean of (froup 
w = Relative Weight 
C = Donoluded h g l e  

z= 27"97 

w = 6 .13 
I - = o -16 
w 
6' = gaO 19' 27"-98 

x= 3gV'13 

w = 18 '72 

I - - - 0 '05 

angle 
bemesn 

-I1 & 
CXXVI 

CXXm 
CXXvIU 

C i e  readings, telescope being set on CXXV 

14T04' 8n0 6' 164' 16' 3M0 16' 161° 29' 841' 28' 168' 40' 848.4b' 17S0 W 8M0 62' 

## I* I# , 8) n a ' I  N 

2 31-94 z 37'54 129'44 137.06 227.30 118.66 126.4% z 27'30 z 27-42 z31.28 
Z 31-38 128.66 127.31 Z 25-46 226.68 127.73 127.08 Z 28.36 127.fo 2 29-06 
2 28'44 Z 27.84 Z 37-92 136.8% d 37.96 Z 18-26 d 16-74 227.16 1 27-02 Z 29.46 
Z 37-82 

29-90 38'01 38-23 26.45 27.31 38'21 26'75 27'57 2738 19'93 

2 40.06 Z,3fs96 240.56 238.22 139.98 238.26 138'54 139.14 Z39.34 139.03 
138.88 2 39-10 137-12 Z 41.06 840'52 139'43 Z 37-44 138.44 2 39'96 138.74 
Z 40.26 2 41-46 Z 36.96 2 38.96 Z 38-30 Z 39'36 2 39.06 Z 39.08 Z 39-30 2 38.88 

Z 39-70 Z 38.56 

yz:t 

C m  

1 

= 51~~7'39"*1a 
39'73 39-56 38-30 39-41 39'60 39'01 38'35 38'93 39'53 38.88 

2 51-63 156'90 Z goego Z 55-58 Z 53.0~ 153'82 Z 54'06 155.98 Z 52-56 153.56 
15%-44 2 57.04 h56-14 153.66 2 52.7a 153.6~ 154.50 154.60 252.78 2 54-56 M =  5311.93 2 52.1z 154-66 h55.10 2 55'36 2 51-26 1 54.24 Z 54.93 153.30 2 53'30 

z 53-06 w = 
152.28 

5 -39 
I - - - o '19 
w 
0 = 4g0 41'53"'91 

5a.d 56-20 54.05 54-87 53.87 53.23 54-27 55-17 52-80 53.81 

Z 31-04 2 29-90 131'36 Z 30'9% 1 31-30 132.06 Z 31.38 Z30'20 130'98 Z 29-48 
Z 31.08 128.58 h29.64 Z 30.80 2 31-36 129'94 130'48 2 31-38 Z 33-20 lay04 M'= 30"'65 
Z31.16 Z 30-18 hag-40 129'84 130.84 230.78 Z 29-66 2 31-36 131.68 Z 

2 32'16 W = 14 '57 
I - - - 
w 0 '01 
C = o0 f 30"-66 

31'09 39'55 30'13 30'5% 31-13 30.93 30.51 30.98 32'01 09'66 



OBSERVED ANGLES. 

At CXXVIII 

Nosrembe~ and Dee& 1858, observed by Lieutenant J. P.  Basevi with Bowjhton and Sitnms' 
36-inch Thodolite. 

df= Mean of Otou r 
a = %latire weip& 
0 = Conoluded Angle 

x= 5f.eI 

to = 4 '63 
1 - - - o .as 
w 
0 = 54O 56' 5$"'60 

M =  51~,.30 

w = a96 
I - - - 0 'I0 
w 
0 = 6g04~15~11'30 

3"'37 

= 8 '61 ' = 
w 
0 = 69" 4' 3"-38 

Jf= 22"'54 

= 5 'I4 
- I - - o '19 
w 
C = 40°a8' aa"'53 

betnoen 

CXXm & 
b-I 

~ ~ 1 x 1  & 
C - I  

CxXXI1 
& CXXX 

CXXX & 
CXXVII 

Circle regding% telescope being set on CXXIX 

0.1' 1800 1' 7OlV 1870 18? 14.25' 194' 85' 21' 87' 201'87' 28'50' 208' 49' 

I' r, ', I ,, I Y ## ', " 

h53'06 z55'56 54'94 z5.3'98 h54.68 15.5'36 5 ~ 7 ~  l SS'SO 57'66 h55'94 
2 53-82 $53-04 2 55'30 157'ga h55-52 h56.62 158.06 2 53-28 157'08 h56-10 
155'02 154'64 153.88 154.78 h54-38 h56-96 2 57'33 Z 57'02 157'06 h55.68 
Z 55-22 h53.02 1 52-60 2 58.76 154'60 
155.12 h54-4% 2 55'04 

54'45 54'15 54-71 54-86 54-86 56'31 58-44 55'10 57'37 55'9' 

E 53-04 Z49'84 25a-04 Z5a-;8 h5a-70 h50.06 1 50.p 2 49-96 150'16 h51.88 
250.98 152.92 2 51-84 2 50.96 h5ae.+8 h4g.16 153.04 Z 52-39 150.56 b52.36 
150'72 1 $a-40 153.14 1 51-36 h51.36 h49-3% 2 51.58 2 49'98 2 50.42 bqg.96 

1 53-16 

51.35 52.08 52-34 51-70 52-18 49-51 51.38 50.75 50-38 $1'40 

Circle readings, telescope being set on CXXXII 

0'1' 180.2' 7°18p 187.13' 14's' 19C25' 21° 81' 201° 87' 28049' 808049' 

I ,  I '? ,' ,, I " 'I ,, " 
3-73 z $02 I 1.90 2 2.86 Z 4-46 2 a.13 Z 4'32 Z 1-82 2 4'74 Z 4'28 

1 9-46 2 4-36 1 a.10 2 3.10 2 4.70 2 3-86 h 3.38 1 2-58 2 3.46 E 3-26 
1 2-20 1 6-82 2 0.96 h 4-24 2 45% 1 1-92 b 3-06 I 1-64 l 4.20 1 3.54 

E 4'80 
h a'rg 
h 1-50 

2-79 4-28 1-65 3-40 4-56 3-63 3-59 2-01 4.13 3-69 

1 22-76 z 18-14 z 2436 123.84 1 20.20 2 36-74 Z 23.48 Z 24-58 2 21'90 2 23-74 
123.42 120.30 223.02 hao.62 2arma:, 2 23.2a h22.06 1 3 ~ ~ 6  2 aa.74 2 ~ 3 . 7 ~  
123'50 Eax.ra Za4'30 ha1.70 220.86 123.30 hao.12 233.20 121-90 224'9s 

2 21.38 1523.5~ 1 23.32 ha1.86 1a2.00 
h 20.64 2 22-18 

23-23 20-32 03-89 12-17 a0376 33-75 21-88 23.58 3o.18 23-60 



GREAT INDCS SERIES. 

A t  CXXVIII-(Continued.) 

November and December 1858, observed 6y Lieutenant J .  P. Basevi with noughton and 

Simms' 36-inch Theodolite. 

Angle 
between 

CXXVII 
& CXXVI 

CXXVI& 
CXXJH 

Circle readings, telescope being sot on CXXXII 

00 1' 180' 1 7O 13' 187'13' 14'25' 194'25' 21' 37' 201'37' 28'40' 2 W  49' 

,, I' ,, I, ,, , 'I '. ,I # 

1 40.68 h37-30 238.34 1336.86 E 38'12 2 35-00 137'66 2 36.66 Z 38'58 136.62 
139.22 h37-4.4 137'24 236.26 2 36'06 237.32 h39.96 135.50 138.88 136.72 
2 38.42 h38.36 2 38.42 2 38-72 1 39.30 136.78 h40-30 2 38.88 141.12 136'88 

136'46 238'42 137.72 

39'44 37-70 38'00 37-28 37'49 36-37 39-31 37'37 39'08 36-74 

2 7-32 2 6-12 2 9.88 hro.30 2 11-38 1 8.90 2 ro'oq 2 9-30 .? 9.82 2 7-50 
18.72 18-12 Z 9'72 2 9.44 212.40 19.66 1 7.96 110.30 18.54 16.58 
Z 8-16 A 8.06 1 7-54 2 8-54 1 8-28 1 9'64 h 8.56 2 9'68 1 7-18 2 7-38 

1 9'24 1 9 . ~ 0  A 9'18 2 8.48 

8.07 7'43 9-10 9'43 10.32 9-40 8'94 9'76 8.51 7-15 

M =  Mean ofotoups 
w = Relative Weight 
C = Concluded Angle 

xti= 3711.88 

w = 6 '82 
1 - - - 0 '15 
w 
C = 68"59' 37'"88 

H= 811.81 

,,, = 7 .86 
1 - - - o -13 
w 
0 = 560 49' 8"'82 

At CXXIX 

November 1858, observed by Lieutenant J. P. Baaevi with Boughton and Simm' 36-inch 
176eodolite. 

between 

CXXXl & 
W V I I 1  

. 

Cimle reading, telemope being set on CXXXI 

0'1' 180" 1' 7'13' 187'13' 14'25' 194*25' 81'37' 201'87' 28'W 208050' 

,I ,, ## I 11 ,I I #  ,' ,, ## 

A37.62 236.38 136.38 135.76 237.42 238.06 236.28 136-12 A36.64 837.64 
136-84 235.44 2 35.58 136-44 2 36-50 2 37-54 Z 3562 137.68 638.24 A37-86 
133794 1 36-36 Z 37'18 2 36-90 E 37-46 2 37.14 Z 37-00 2 37.34 h37.88 A36.94 

- 

37'47 36-06 36-38 36-37 37-13 37-58 36-30 37-05 3739 37.48 

M =  Yeam of Cko 
so = Relative 
C = Ooncluded Angle 

Jf= 3f11'94 

= 
1 -  - - 0 '05 
w 
C = 7 I" 58' 3@'-94 



OBSERVED ANGLES. 161-0. 

A t  CXXIX-(Continued.) 

J a n ~ y  1859, observed by Lieutenant J. P. Basevi with Troughton and Simme' 36-inch 
fieodolite. 

M =  Yenu of Qroupe 
w = W i v e  Weight 
C = Concluded Angle 

61"'44 

= 8 '17 

f. = o-1% 
w 
0 = jrxO51'61".qo 

Angle 
between 

CXXVIn 
& CXXVI 

Circle readings, telescope being aet on CXXVIII 

00 1' 180'1' 7'18' 187O18' 14'26' 194'25' 21'37' 201'31' 2%' W Bas. W 

II 11 II rr II 11 11 11 II 11 

A59-68 161.06 159'72 1 60.16 160.70 Z 62'82 160.42 1 60.02 160.86 159.54 
A6o-60 h63.54 Z5gS.+2 160.08 162.24 163.56 1.59'0~ 159.20 1.58'72 159.88 
h61-40 h6a.68 158.90 161.64 162.60 163.06 162-92 160.36 1 59.20 159.98 
h63'30 h63-$8 1 61.38 162-34 161.86 162.98 162.34 162.74 
h63-20 161.60 162.08 1 6 2 . ~  Z63.28 

61-64 62-72 60.20 61-06 61-85 63-15 61-06 60.93 60'71 61-08 

At CXXX 

Decembm 1858, observed by fieutenant J. P. Basevi with Boughton and Simm' 36-imh 
modolite. 

M= Mmn of Chon 
w = %latire weigG 
C = Conoluded h g l e  

13'r.09 

W = 16 ' I7  

f = 0 -06 
w 
0 = 89'4.4' I 3r''og 

13"'62 

w = 14 -78 
1 -  - - o '07 
w 
0 = 60' 53' 13"-62 

. . 

Angle 
betaean 

m V l I &  
CXXVlII 

CXXVII1 

Circle readings, teleaoope being set on CXXVII 

0'1' 1800 1' 7'18' 187'13' 14'26' 194'25' 81°36' 20l086' 28'48' 208'49' 

11 II II 11 II rr n II I1 I1 

h13.62 lr3'96 h11-38 Z 13-66 113*oa Z 14-54 113.56 Z 10.54 114.96 l13.16 
113.60 11a.90 2 13.36 Z 12.48 111.78 114.80 Z 15.18 112-30 211.86 l12'6a 
Z 11-94 119.42 Z 14.44 Z 13-88 Z 12-48 Z 13.38 A11074 l12*64 l12.40 114'20 

Z 13-02 Z 1a.48 Z 13-78 

13'05 13'09 12.80 13.34 1a.76 14.~4 13.24 11-83 13.25 13-33 

~ I I - 8 0  113'18 115.04 Z 12.66 113.30 112.36 2 13.80 Z 13-64 114.16 111.62 
114.96 1 11-82 1 1.3'06 113.28 1 13-16 Z 14-zo 1 11.50 1 14'94 115.92 113'70 
113'34 115.56 112-78 E13'3b Z 13.96 113.94 h13.20 113.38 Z 15-24 113.44 
2 14-68 Z 14.78 Z I 3-42 

13-70 13.84 13-63 13.08 13-47 13'50 12-98 13-99 15-11 Ia'ga 



162-0, GREAT INDUS SERIES. 

At CXXXI 

jjTopembm 1858, observed by Lieutenant J. P. Busevi with Tboughtwz and Simnas' 36-inch 

T'lleodolite. 

M r  M a n  of Ghoups 
w = Relative Weight 
C = Concluded Angle 

21".04 

= 
- I - - o -12 
w 
C = 49' 27' 2 1".02 

x= 32'1.64 

w = 8 .16 
1 - - - 0 ' I 2  
w 
C = 3+O 18' 32"-62 

di= 4""7' 

= 7 -96 
I - - - o -13 
w 

= ~4°23'421"j1 

28"'25 

= 3 '34 
1 - - - 0 .30 
w 
C = 53' 4' 08".a5 

An~ngle 
between 

('XXXIII 
& 

CXXXIV 

CXXXIV 
& 

CXXXII 

CXXXu ' 
CXXVIII 

CXXVIII 
& CXXIX 

Circle reading, telescope being set on CXXXIII 

O0 1' 180'2' 7' 18# 187O13' 14O 25' 194O25' 21'37' 201°37' 28'40' U)Bm4S' 

1' I' 1' ' I  '1  " W I 1  I 1  I' 

h a ~ . ~ o  1 1y.80 h21.54 8~3.16 122.78 122.06 h17.28 E ~ I ' A O  h 2 1 ' ~ a  121'06 
h21s48 122.94 h22.36 ha196 1 zomg8 122.38 hzo.54 h17.46 h20.12 121.48 
l z o - 1 4  120.02 h21.36 121.64 I2o.co hz2.28 h22.10 h21.40 h19-12 l a i ~ a o  

121.60 1 18.12 hao.48 

20.67 21-09 21'75 22'25 21'25 22'24 19.51 20'14 20'22 21-25 

haq2d8 132.66 h31.38 h29.30 232.04 133.60 h34.02 132'12 A33.74 232.48 
h32.26 131.06 h29.90 hgo-30 133'48 133'60 h31.98 133.66 A33.22 132'72 
131.06 1 31.84 h30.82 Z 31-48 134.30 h32.74 236.00 h3 1.58 h35.08 1 39.76 

h32-62 h33.62 h33.74 
h32.52 h32.78 

32.00 31.85 31'45 31'50 33'27 33'31 33'94 3r.45 34-01 32-65 

842.42 1 43.40 138-52 143'56 140.72 1 44.16 h43.62 142.38 h44.06 142.86 
h44.08 1 42.48 2 41.28 E 42-66 1 42-54 1 41'82 h42.58 1 43.16 h41.68 1 43-38 
E 44.96 142.48 139-88 l42.66 142.62 1144.68 142.34 142.86 845.14 243.18 

E 41-46 h43'98 2 42-42 1 41 -04 

43.82 42.79 40.29 42-96 41-96 43-66 42-83 42-71 42'98 43-14 

h28.48 2 30.66 2 33-04 7 3 1.72 1 30.50 1 27'36 h 27-46 1 30.20 h 25-50 1 26-82 
126.76 129.80 131.90 230.34 128.18 h28.12 028.56 127.66 h2j.06 127.06 
1 ~ 6 . 3 ~  I 29-68 1 30.02 2 28-70 1 26-80 h26.52 1 2 5 . 1 ~  1 26-24 h27.34 1 27-82 

129.78 2 26-62 127.02 Z 26.20 

27-19 30.05 31-19 30.15 28.03 27.33 27-05 27.58 26'63 17.23 



OBSERVED ANGLES. 

/ 

At  CXXXII 
October and November 1858, observed by Lieutenant J. P. Busetli with Troughton and Sinams' 

36-inch Theodolite. 

Angle Circle readings, telescope being set on CSXX 
between 

O0 l* 180' l* 13' 187" 13' 11O 25' 194O 26' 21° 37' 201' 37' 2649' 208'49' 

M= Mean of h u  
ta = &eldive ~ e i $  = 

CXBX dc 
C'XXVIII 

C J ~ V I I I  
& 

CxXxI 

C-I 
C-11 

CXXXIlI 
& 

CXXXIV 

n 14 I I  I I  I I  c I I  11 I1 

146.78 143.80 144.58 147.24 2 44-16 146.80 2 4.1'04 h44-80 144.92 
I 142.82 141'34 14.5'02 143'58 14428 Z 45.54 ~ + + ' I o  E 43-00 145.56 
1 45-70 141'50 143'52 146.44 143'56 146.02 145.28 h44.88 1 43'34 144-60 

145.1 2 142.70 1 45-08 

45'73 43'31 43'04 45'95 43'77 4.5'70 44'95 44'59 43'75 45'04 

hag.+ h26.38 1 23.44 E 20.42 h 26.66 hz7-36 1 29'74 h26.56 E 26.44 1 24-68 
h27.38 h24.54 1 26-78 1 25-12 h25.72 1 27.00 2 26-40 h28.66 1 26-54 L 24.58 
127.04 126.16 1 ~ 1 . 7 2  1 23'46 h27.12 115.88 115.88 128.31 228.12 127.16 
126.46 l23'4a 124-46 1 2 8 ' ~  126.14 125.48 

1 23.86 

27.58 25-69 23.84 23.46 26-99 26-75 27'04 27'85 27.03 25-48 

hz1.68 hz1.00 hza-80 hz1.48 h22-$2 h22.06 2 21.04 h21.74 122 '20  419.68 
hzo-76 h22.86 haz-3% 1 24.38 h21.36 h22.54 1 20.58 122.48 E 21.34 1 21.64 
h22.0~ hza-32 h21-76 121.52 h23.84 h1i13~04 h20.5~ ha1.02 1 19.98 220.62 

h 21-26 12.1-a6 

21-49 22'06 22'29 22.46 22'57 22-55 20'85 21'75 21-17 20.80 

140.90 141.18 h42-10 h41.22 h39-74 hq.3-22 2 43-50 h41-40 l41.,?6 1 41.94 
141.68 E .+I-++ h40.62 240.72 h40.96 h4.3.64 14-5-64 h40.60 141'50 141.48 
142.08 140 70 h42'jo $41.34 h39.24 h.p.94 h42.08 h4a-30 141.94 d 41.66 

A 42.60 

41-55 41'11 41-74 41-09 39-98 43.97 43-46 41-43 41-60 41.69 

November and December 1858, observed by Lieutenunt J. P. Basevi with Troughton and 
Simms' 36-inch Zhodolite. 

= .,= 
- 1 -  - o '14  
w 
C = 50' a' ++"'57 

'6"'r7 

= .63 , - = o -28 
w 
C = 55' 54' 26"'15 

x= 2111.80 

w = 14 -94 
I - - - 0 .07 
w 
C = 37°2512~11'78 

x= 41'~'69 

= 8 '33 
1 -  - - 0 ' 1 2  

to 
C = 5< 8'4xW.70 

Circle readings, telescope being set on CXXXV 

At CXXXIII 

df = Mean of Q~moupr 
Angle 

between 

m X X V B  
CXXXV1 

, w = h h v e  Wekht 
00 1' 1800 1' 70 13' 187- 13' 140 25' 1940 25' 210 37) 201.37' 28- ~ ) 8 0  49) C = Concluded Angle 

n I I  N I I  I I  R I I  I I  ' I  rr 

146.74 248'22 145'04 Z 46-10 2 46.48 1 47.8G h48.06 E47.22 heq-rz 146-36 
147.00 146.24 h45.40 143.94 146.52 247.3a 149.54 $46.82 844.26 147.58 
146.54 145-oa 144.86 145.28 147.98 h47.26 148.80 145.98 h45.14 14668 

143'84 2 45'24 245.64 

46.76 45.83 45.10 45.11 46'56 47'48 48-80 46'67 4.4'79 46.87 

N =  46"'40 

w = 5 '76 

- - 0 '17 1 -  

w 
C = 45' 45' 46"-39 



I*B. GREAT INDUS SERTfB. 

A t  CXXXIII-(Coutinuod.) 

I 

November and Deeember 1858, observed by h'eutenmt J. P. Basan' with Doughton and 
Simms' 36-inch Ykodolite. 

Augle 
between 

C X ~  
& 

~ X X X I V  

CXXXTV 
& 

CXXXII 

Cirde readings, telescope being wt on CXXXV 

0.1' 1 W  1' 7O 13' 187' 13' 14' 15' 194' 25' el0 87' W)1° 37' 28'49' eo8.49' 

M =  Mean of Group 
w = Bolative Woight 
C = Concluded Angle 

H= 45~~.35 

= 
I - 

3 '39 
- - o '29 
w 
C = 58O48'45"-31 

1 147.56 l43.10 I4r.30 243.40 1 .++.g6 143.16 lqy.62 1 44-14 h48.88 h47.72 

I1 11 11 11 I1 I1 11 I1 I1 11 

Z 9-80 1 7.42 2 9-90 1 10.62 1 9.90 110.fl h 9-86 1 10.62 h11.28 1 7.98 
1 7-46 1 9.86 h I 1.72 1 9-66 1 8-46 1 9-66 1 10.50 1 qoo h I 1-44 1 7.18 
1 8.14 1 9-66 h12.34 1 9-92 110-64 h10.94 11o.q~ E 9.94 ~ I O P O  19-88 
1 I 1.88 1 ~o. ;o 1 10.66 1 g'ao 
1 10'44 

9-54 9.41 11.32 10.07 9'92 10.53 10-26 9.85 11-21 8'56 

160'82 16t.78 662-46 C 61-94 159'72 I 61'62 h59.42 2 62-14 h60.36 h63.02 
261.4 463.36 A ~ ~ 1 6  164.40 261.08 160.70 h61.38 161.78 h60.50 163'3% 
3 61.92 d 62.e  h59.80 164.92 159.18 $61.48 h6o.a~ 163.20 161.76 163.66 

h53'86 262.96 161.30 h59-46 

61-53 62:M 60.32 63-81 60-32 61.27 60.12 62.37 60'87 63-33 

C X n I I  
& 

CXXXI 

x= 1oll.07 

, = ,, .32 
I - - - 0 '10. 
w 
C = 38' 50' I O " - O ~  

M= 1f1.68 

w = 5 -08 
I - - - 0 '10 
w 
C = 36046 1 ~ ~ 6 7  

147.20 143'94 h45.16 142.80 144.16 lq6-26 h45.74 I 45.74 k47-64 145'22 
E 17-22 143'70 h47.42 E 41-64 2 46'22 145-36 h45.64 143.64 h@o4 144'02 
146.5% 2 44-14 AM-56 f 43-54 114'58 h45.06 h45.92 143'34 

h47.20 

47-14 43'72 45'33 42-85 44'98 4496 46'73 44.51 48'19 45-08 

A t  CXXXIV 

November 1858, observed by Lieutenant J. P. Basevi m'th Boughton twad Simma' 36 - id  
E'ieocZolite. 

Y= M e c m o f k p s  
w = Relative Weight 
C = Concluded Angle 

H= a3Il.63 

ta = r I  .la 
I ; = 0 '09 

0 = 5+O 7' a3"'64. 

auBle 
between 

CXXLX1l ' CXXX1 

Circle readings, telescope being mt on CXXXII 

0'1' l W  1' 7 O  13' 187*13' 140 24' 194OW 31'36' 201'88' 28. W 808O49' 

n N II 11 I' 11 II 11 11 I1 

hz5-04 ha4-60 ha4.22 123'82 Z 24-04 123.44 h26-04 122*38 123.28 126.54 
h r4 .4~  ha3-16 h23.82 Iz3.14 123.18 124.32 1 a1.52 1 aa-20 l agpo 123.54 
hzl.;8 ha2.08 123.14 122.88 1~1.94 123.36 123.60 1~1.14 125.48 124.36 

123.60 ha3.20 I 24-00 I 25-06 

24-41 23.28 23.73 23.28 93-19 23.58 23.79 "-91 24'22 24'88 



OBSERVED ANGLES. 165--0, 

6 

A t CXXXIV-(Continued.) 

November 1858, ohserved by Lieutenant J. P. Basevi with Troughton and Sinams' 36-inch 
Theodolite. 

M= Mean of Q ~ O U  
m = XeIntive Weigrt 
C = Gncluded Angle 

52"'30 

= 7 '46 
- I - - 0 'I3 
w 
C = 340 $7' 52If-31 

x= 171~.70 

u. = 4 '74 
I - - - 0 '21 
w c = 4a0 I 8' I 7"';o 

= 35f1.24 

UJ = 7 -54 
I - - - o -13 
w 
C = 41' 55' 35If'23 

Angle 
between 

anx & 
CXXXIII 

I 

c-m 
g -V 

CXXXV & 
CXXXVI 

Circle readings, teleecope being set on CXXXTI 

O0 1' 180°1' 'i0 11 1870 13' 14'24' 19CZQ' 21'36' 201°36' 28'49' 208O@' 

I1 11 I1 If If 'I It If I1 I1 

h51.18 h50'24 h.52-ga 1 53-14 1 51-64 1 54-42 h52.54 1 53-38 1 50.28 1 59.60 
Jb52.54 h5r-70 h52.18 153'36 151.30 152.80 154.44 151.92 151'14 152'40 
d50.17 hp-22 1 52-38 152.60 152'42 155.28 153.34 1 52-34 151.88 151'90 

155'20 1 52-40 

51'30 51'39 52-49 53.03 52 .1~  54'43 53-18 52.61 51.10 51'30 

h18.26 1 19-46 h16'78 1 16-26 1 15-80 1 15-88 h17.50 1 I 7-50 1 20.20 1 19.32 
h18.32 119.44 h17.18 115.78 114.86 118.14 116.48 118.62 11g.50 11j.34 
120.74 120'24 116'58 116.96 115.78 116'16 116'1z 117'12 119.44 1 18-64 

Ar8.60 h19.86 116.62 1 18-38 

19-11 1gSe( 16.85 16.33 15.48 17.51 16-68 '7'75 19'38 18'43 

h36.84 133.26 h35.26 135.90 136'38 1 35.60 h35.26 135.60 136.38 134.18 
h36.06 135.02 h36.18 136.78 236.08 134.70 134'70 136'40 133.52 135'50 
135'24 133'3a 136'52 135.58 136'58 135.0~ 133'56 137'10 131'90 132'72 

1 33'7 8 

36'05 33-87 35'99 36-09 36'35 35-11 34-51 36'37 33-90 34'17 

dt CXXXV 
March 1857, observed by, Lieutmnt J. P. Basmi with Troqhton and Simm' 36-dnch 

Z4eodolite. 

angle 
between 

CWVnl 
& 

CXXXVII 

Circle resdinga, telescope beiig set on CSXXVIII 

00 0' lsOO 1' 1'12' 1870 13' 14' 24' 194'24' 21°W 201' 36' 28O 48' W)8O48' 

11 'I I' I' 'I If 11 I' It I' 

h 5'9% Z 4'98 1 5-80 17-62 Z 7-96 Z 6-44 1 8'86 h 7-96 h 7.00 h 6.14 
h 7-30 1 7-16 1 7-56 h 5-81 1 7-91 1 7.46 1 8.82 h 7.08 h 6.74 Jr 7-56 
I 8.10 1 6'38 h 7-18 1 5-52 1 7.78 1 1-90 Z 8-46 h 8'42 1 6-76 I 7'14 
1 6.26 1 7.04 h 8.00 1 6.86 1 9-06 

h 6.82 

6-90 6'39 7-07 6'46 7'89 7-27 8-80 7'82 6.83 6'95 

M= Mean of Group 
to = Relative Weight 
C s Concluded Angle 

x= 7~.24  

w = 14 .a9 
1 -  - - o -07 
w 
C = 860 31' 7'"24 



GREAT IXDUS SERIES. 

c 

A t  CZiXXV-(Coi~tinued.) 

*iUi ih  1857, o68erved  hi^ fieuteuant J. P. Basavi with Trougl~ton and Simms' 36-inch 
Z4eodolite. 

j-Decdw 1858, observed by Lietcteuunt J. P. Basevi with Doughton and Simm' 36-inch 
Ilreodolite. 

At~qle 
between 

C ~ X ~ I I  
$ 

CXXXFI 

t 
CXXXVI 

gi 
C X X X ~ ~  

.) 
CXXXIV 

& 
CXXXIII 

b 

Circle rendings, telescope being set on CXXXVTII 

000' lW1' 7'12' 187O13' 14'24' 194'24' 21'36' !20lo36' !ASa48' 208'M' 

I1 11 11 I1 I1 11 11 If R 11 

h 15-58 1 16.36 1 18-02 h 14.82 116-40 1 18-42 1 13-50 h 1426 h16.06 h16'74 
h16.54 1 16.76 1 14.52 h16.94 1 17.22 1 18-12 1 14-46 h15.46 h17.60 h16.58 
2 16.26 11692 hr3.92 hr4.88 Z 18-02 E I T ~ O  114.50 h14-12 h17.46 h16.96 

h14.93 1 17'20 816.06 1 I j.12 1 15'5% 
h 14-74 h 16-20 
lr15.88 h I 6.44 

16-13 16.68 15-33 15-96 17-21 17-12 14'90 14-84 17-04 16'76 

Circle reading% telescope being set on CXXXVI 

0"l' 1Wl' 713' 1W12' 14'aS' 194'26' 21'37' 201'37' !T?6'49' XB049' 

I1 11 11 I1 I1 I1 I1 11 11 I1 

h50.34 h48.22 147'52 h48.72 Z 46-18 249.96 149'70 147.92 148.00 Z 47-80 
h50-66 A47.86 147.00 h49.04 146.32 148.46 150.34 147'78 147'52 146.40 
h49.66 147.90 148-19 h47-62 d47.00 2 47-58 249.48 145'68 247-94 147.14 

1 48-42 h50.26 
150.38 
149.14 

50.22 47'99 47'55 48-45 46-50 48.67 49-84 47-13 4i.82 48-52 

h44.68 h45-48 246.52 145.90 148.80 146.38 147.86 146.12 Z 47'44 150.06 
hq5.10 h46.20 148.02 h45.20 147'40 14.5'96 148'82 147.56 146.70 150.66 
h45.40 1++'g6 145.00 1 45.58 147.16 Z 48-30 145-54 2 47-66 2 47-42 1 48m88 

E 44'86 1 45.30 144'56 
146.36 
h46'62 

45-06 45.55 46-10 45'56 47-79 46.88 46.88 47-11 47-19 47-86 

dr = Mean of Ctroups 
to = Relative Weight 
C = Concluded Angle 

M = 16"'2o 

w = g '72 

- 1 -  - o -10 
w 
0 = qjOza' 16".18 

M = 48"*27 

W = 6 '58 ' = o '15 
w 
c = 35O59'48"-37 

x= 46f'.60 

io = 7 '09 
I - .14 ; - 
C = 53' 5' 46"'6a 



OBSERVED ANGI'ES. 167-0, 

I 
At CXXXVl 

"October nnJ Novem6er 1658, observed by XLieufmant J. P. Bascz~i with Tro2tg on and Simnls' 
36-inch Theodolite. kc 

?April 1857, observed by Lieutenant J .  P. Basevi with Trozcghton and S i ~ n ~ s '  36-inch Theodolite. 

Angle 
between 

CLXXIV 
. & 

CXXXIII 

* 
C X ~ ~ I  
& cxxxv 

t 
CXXXV 
CXXXVI1 

+ 
~ V I I  

& 
CXXXIX 

I 
Circle readings, teleecope beiilg set CXXXIV / X= Mean of Group 

w = Helative Weight 
0'0' 18VI 7 O  13' 187' 13' lP26' 19C26' 21°37' PO1°37' 2 b  ldt 206'48' 1 

I' ' I  R ' I  ' I  I' ' I  ' I  ,, ' I  

1 57.60 155'78 156'42 156.80 h55.74 h57.24 160'82 159'84 160.14 1~57.62 
157'30 255.40 157.62 155.92 h57-10 h60-76 158.84 159.88 156.10 h56.00 
157.94 E 57.66 154'98 1 55-48 h55.78 h59.54 157'90 259.68 155'58 h54 80 

2 58.36 1 59-62 h.57.m 155.88 
h 5 7-52 

57-61 56-28 56'34 56'07 56-21 58'98 59-30 59-80 57-27 56.08 

137.82 Z 38-14 141.10 239.78 h38.08 h41.18 141.50 141.56 138.38 h39.22 
140'26 139.52 139'81 l40.22 h38.22 h37.68 138-90 13y20 141'56 h93.76 
2 3930 138.56 243.38 139-84 h40.02 h39-86 141.10 139.00 h40.40 h41-46 

1 38'84 1 40.32 h39-68 h41-80 
- 

39-13 38'94 41-10 39'95 38.77 39-39 40'46 39'92 40.0' 40.56 

Circle readings, teleecope being set on CXXXV 

00 1' 180'1' 1' 13' 187' 13' 1 C  26' 194'26' %lo W W11q37' 28'M 2 0 8 O 4 9 '  

11 11 I1 11 I1 I1 I1 I1 R 11 

h35.66 h33.86 133'06 132.00 h33-42 h36.30 134'58 h3rs90 232.74 131.10 
h35.90 2 32'28 234.36 2 33-02 h34.04 h35-42 1 33.88 h34.90 Z 32-16 1 ga.20 
h35.52 132.84 2 33-98 132.60 232.20 h35.78 133'08 132.74 132.38 132.66 
135-42 h33.84 Z 32'38 h33.86 2 33-50 130.98 

h33.74 133.58 2 33'24 

35-63 32-99 33'80 33-04 33-22 34-69 33-85 33-26 32-43 32-24 

156.74 h57.54 157.50 l60.12 h.55-82 h55-38 Z57'oa h58.82 157.00 857.06 
h55-90 157.58 157'12 158.~0 h55-08 h55-32 157-40 156.18 1 57'74 2 57-84 
h56.58 157.44 157-56 158.42 157'44 h55-04 157.72 156.46 157.78 157.82 

156.56 256.30 2 54-36 h55.48 2 56.28 
- 155-16 

h56.74 
h55-5' 

56.41 57-52 57'39 57-25 56-16 55.03 56'9' 56'94 57'5' 57'57 

C = Concluded Anglo 

x= 57r'.39 

to = 4 '05 

1. = 
to 
C = 56" 55'57"'39 

M =  39".82 

w = I I -30 
I - - - 
w 0 '09 
C = 45' 8' 39'"83 

x= 33"'52 

= "7 
5 = 0 . 1 ~  
w 
C = 8;" 2;'33".53 

x= 56"'87 

w = I 1  .34 
I - - - 
w 0 '09 
C = 63' 6' 56"-86 

r 



168-0. GREAT INDUS SERIES. 

At CXXXVII 

April 1857, observed b y  Lieutenants J. T. Walker and J. P. Basevi with Troi~glrton and C 
Simms' 36-iach Theodolite. 

Angle 
between 

CXXXVI 
& 

CXXXV 

C X X X J T  a 
C ~ ~ V I I I  

CXXXvIII 
k (!XLI 

' 
CXL 

Circle readings, telescope being set on CXXXVI 

00 1' leOO 1' 7O13* 187O 13' 14'35' 194'26* 21°S7* eO1° 87' B048* e08O 40' 

II II 11 n II II 11 II II II 

110.88 hl10.04 d12.00 111.36 h11.66 11o.z~ ~ I I - 9 2  112.04 h12.38 A1o.60 
1 10.98 hr4.74 h 9.30 l10.74 1 7-88 1 9.80 h1r.10 1 11-36 h10.24 h12.24 
110*5o 111.80 h 9-40 2 12-16 1 7'54 2 8-70 h 7-38 l I rmqz b11.74 Ira-14 
2 I 0.54 1 9'32 h 9-52 1 9'44 A 9'g2 h 9.66 

2 9'48 2 8.20 
2 10.10 

10.73 10.91 10.06 11-42 8-94 9'57 10.08 11-61 I I ~ O I  11.66 

d48.35 d43-50 d48-13 2 44'74 Zq7-50 149-04 h48.68 14.5'34 h45.74 148.02 
146.06 1 44.70 hq7.10 1 45.46 147'90 148'54 h46.74 145.06 h47.20 147.34 
h47.88 2 47-24 A45.58 145.38 2 46-64 147.68 h49.76 145.24 h46'jo h46.48 
h47.63 143'84 h44'94 h48.82 

1 45'94 1 44'52 

47'49 w 8 4  46-05 45-19 47'35 48.42 45'50 45-21 46-53 47.28 

dzz.43 d21.68 1 20.66 121-32 2 az-rz 1 22-20 h21-84 2 22'48 1 23.30 1 22-58 
1 Z I * . ~ O  1 23'30 lr22*4q 1 az-50 122.36 1 22-10 hzg-08 224.84 122.24 2 23'30 
l121.86 122.84 h21.38 l23.16 122.78 2 22.58 hz3.06 2 23.00 Zzq..06 1 ~ 2 . 1 0  

h20.52 1 24'14 1 22.64 h 12.58 2 24-50 
I23.14 h 19.98 

ha 1-96 

21'58 23'02 78.21 22-33 22'42 22'29 22'42 23-71 23'20 22-66 

112.84 h14.46 hra.38 112.44 h 8.86 1 8.76 d~o-80  111'70 11z'ro 1x1-22 
113.72 113.16 h1o.02 l12.98 h10.60 1 9-36 h11.08 110.74 111'74 l12.46 
h 13.32 1 12.24 hlo.08 1 I 1.52 1 ramza 1 12-76 h 9-80 1 I 1-54 1 1 1-28 2 12-00 

2 9'86 1 I I do  Z 1o.76 1 9.14 112.48 
1 10.72 Z10.16 1 8.82 112.36 

13'29 12'09 11'02 12-31 10'52 9'77 11.30 11'33 11-71 11.89 

M =  Mem of Group 
UJ = %luti~e Weight 
0 = Conduded Angle 

j+f= 101'.60 

w = 8 -04 
- 1 -  - o -1% 
w 
C = 47' 10' 101"57 

iK= 46"-69 

w = 4 '90 

1 = 0 20  
w 
C = 65' 28' 46".69 

= 22~~.54 

w = 15 -84 
- -  1 - 0.06 
w 
C = 5 7' 6) zir1'54 

M =  11"'52 

w = 7 '91 

- I - - o -13 
w 
C = 71' 18' 11"-1g 



OBSERVED ANGLES. 

I A p ' i  1857, obeerued by Lieutenants J. I! Walker and J. P. Baeevi with Boughton and 
Sirnms' 36-inch Ylreodolite. 

CXL & 
c m  

Circle readingrr, teleeoope being ~ e t  on CXXXVI 

0.1. lWl* 7"13* 187°13' 14OS* 194"%* 81°37* 801°37' %So 48* W)B0 49' 

I dt CXXXVIII I 

M= Mean of Grou r 
w = leektire ~ e i g g t  
C = Concluded Angle 

I J a n w y  1857, observed by Lieutenant J. 2'. Walker with Z'kougMon and Simm' 24-inch 
Zieodolite No. 2. I 

Circle readingq teleeoope b e i i  eet on CXLII 
angle 

af= Meanof 9 a r M r e  Welg t 
beta-", a = conalua~a ~ q b  

OOW 18000' 7"13' 187°13' 14O&* 81'86' 801°W me# 208048' 



Iw-o. GREAT 1KL)US SERIES. 

. 

A t  CXXST-111-(Continued.) 

January 1857, obemcd by Licmtenant .I. T WuIkcr with Trottghton and Simma' 2 4 i n d  
Theodolite ATo. 2. 

M= Meen of Group 
w = Relative Weight 
C = Cor~luded Augle 

M ,  401r.85 

, = 16 s36 
I - =  0 '06  
w 
C = 60' 93' 4orr.86 

M =  8"32 

W = 9 '28 
- I - - o '11 
w 
C = of 8 % ~  

I 
An~le  

betwoen 

CXLI & 
CXXXVII 

amm 
& CXXXV 

Circle readinge, telesoopc being set on CXLII 

OoO' 18boO' 1O 13' 187°13' 14O25' 194O25' 21'36' 201°36' B049' 208O46' 

rf u II II II II If #r II I1 

139.06 141.14 142.18 zw12 h42.54 h40.26 141.16 140.80 141.18 241'90 
h39.82 140.56 140'64 140-06 h41-74 h40'22 lqr-oa Z 39'70 1 41.32 140.80 
140.38 141.66 z40'24 13gS96 h41.88 141.36 139.98 140.84 140-16 E 38'98 

Zqr-38 1 39'96 
1 41.68 

39-75 41*1a 41-02 41-44 42-05 40.61 40.73 40.45 40'89 40'41 

1 9.34 Z 7'70 2 9-52 Z 6.98 19'54 h 8'98 1 7.54 2 7.82 Z 7'14 z 6.94 
h 8.44 1 7-48 Z 9-26 Z 9-28 h 6-92 h 9-66 1 5-76 1 6-80 2 6-52 2 9-01 
h11.18 1 6-98 110'94 Z 7'98 h 8-04 h i.82 1 7-48 Z 8-18 2 8-54 2 8-56 
h 8.80 2 8.46 h 8.50 2 7'30 I 7.24 2 8-56 

1 6-84 

9.44 7-39 9-91 8.18 8-15 8.82 6'98 7.60 7-36 8.98 

At CXXXIX 

Marc4 and Apt.il 1857, observed & Lieutenatats J. T. Walker and J. P. Baaevd m'th 2kongMon 
and Simma' 36-inch ZXeodolite. 

Angle 
h e e n  

C m y I  
& 

CxxxvII 

Circle resdinge, telescope being set on CSXXVI 
' 

0° 0' 180' 1' 1' 12' 187' 12' 14O M' 194O 24' 21' W 201' 36' B0 49' 208O49' 

N rr II II r II N II r H 

123.74 1 20.24 Z25.14 121.88 222'76 Z 23.34 Z 22-54 Z 24.24 ha3.24 124.04 
h22.78 zz4.10 124.26 Eiz.60 122.64 124.16 223.06 123.66 Rz3.70 h20.62 
h 2 ~ ~ 1 0  1 21-82 124.04 2 22.08 Z 29-56 12470 123'$4 125.36 h23.70 h21.56 

122'38 1 22-20 2 25-10 h23-98 
I 21-24 hz3-06 

22.87 22-16 23-91 21'19 22-65 24.07 23-01 24-59 23'55 22'65 

af= Memld T w = Rehtive Weig 
C = Conctaded Angle 

x= 23.17 

= .oa 

f.= 0.09 
w 
C = 55' 0' 23"' I j 



OBSERVED ANGLES. 171-0. 

A t  CXXXIX--(Continued.) 

March and A p ' l  1857, observed by Lieutenants J. T. Walker and J. P. Basevi with 
Troughton and Simms' 36-inch Theodolite. 

M= Menn of Orou s 
to s matire ~ e i &  

= COncluded hlgle 

x= 4'"07 

= '30 
I - = o -08 
w 
C = t40 23r 411.05 

An& 
between 

I 

Circle readinga, teleecope being set on CXXXVI 

Oaf)' lsOo 1' 10 18' 187 12' 14" 24' l M O W  21°36' 201'36' 28'49' e0804ge 

rr II 11 n II !I II II tr 'I 

Z 4.60 Z 5.33 1 2-34 1 3'98 1 3-02 2 4'53 1 3'44 1 2'42 15-24 h 2.28 
1 3.18 1 4-74 l 1-90 1 2-36 Z 4.52 1 5-74 1 3-58 1 4-12 h 5-12 h 3.86 
Z 4.66 1 480 Z 2-98 1 3-96 Z 3.68 1 5-26 1 414 Z 4-50 h 5-43 l b  3.82 

Z 5-90 1 3-90 h 2.84 
1 4'34 A 1.60 

3'9) 

4-15 4'95 3'49 3'43 3'74 5-17 3'72 3'74 5-26 3'05 

At CXL 

March 1857, 08sert)ed by Lieutenants J. T. Walker and J.  P. Basevi with lkougirton and 
Simma' 36-inch Theodolite. 

h g l e  
between 

-Ix 
& 

CXXXT1l 

-11 
& CXLI 

Circle readinge, telescope being set on CXXXlX 

00 1' 1800 (Y 70 u' ~ 7 0  11) 140 26' 1940 2~ 210 911 87' ~0.gy a0 481 

N II II n II II II II 1' I1 

1 8'70 1 9-94 1x0-60 2 8.80 1 8.92 1 9'68 Z g'ra Z 10'40 Z 11.12 hro.86 
l10.24 Z 8.06 h 9-28 Z 9-32 110.26 Z 9-82 1 7-76 1 8.58 1 9.76 h ~ ~ . o o  
Z 7-12 1 9-93 h 9.16 1 8.80 Z 9'64 Z 10.82 h 9-00 110-20 2 10.88 h13.34 
1 7.66 1 10.06 BIO-43 1 11.42 Z 8-88 hr3.56 
1 8.96 111.88 Z 9-34 Z I 
z 9-44 9'64 1 8.66 ZII.00 

Z I O ' j 3  lra.08 
h 10.96 

8.69 9-50 9-68 8-97 9-61 IO'II 9'79 10'15 9'77 11-84 

Z q i a  Z 4'aa 1 4.46 1 4'02 Z 5-50 1 3.70 1 3-30 1 2-88 Z 6-10 1 4'62 
Z 3'92 1 7-56 1 3-90 Z 4-04 Z 4-70 Z 4-14 Z 4'10 Z 5.76 Z 6-28 1 3-66 
Z 4-66 1 6'70 1 3.98 1 3-94 1 4-20 Z 4-34 1 5-10 1 4.86 1 4-60 1 4.80 

Z 3-60 1 5.88 Z 700 Z 3-94 
2 5-36 

3-34 

4.27 $13 4-11 4-00 4'80 4-06 4-17 4-85 6'00 4'36 

M= Mean of h u  
to = b b i v e  we$ 
C = concluded h g l e  

df= 911'81 

: = I0 '73 
, = 0'09 
w 
0 = +a0 33' 9'"83 

M =  4fi.57 

w = 16 -0% 

0.06 
w 
C = 80° 33' 4"'60 



1 72-D. GREAT INDUS SERIES. 

I 

At C'SL-(Continued.) 
a 

April 1857, obsmved l y  Lieutenant J. P. Buseui with Troughton and Simms' 36-inch 
Theodolite. 

M= Mean of h 1 1  

a = &.hire ~ e i g K " t  
C = Concluded Angle 

1K = 59'"60 

= ,8 
1 - - - o '05 
v 
c = 60° 5.3' 59"'60 

Angle 
between 

C:yI$ 

At CXLI 

March 1857, observed by Lieutenants J. T. Walker and J. P. Ba8emem m'th Ikoughton and 
Simma' 36-inch 17reodolite. 

C i l e  readings, telescope being set on CXXXIX 

1 1 W W  7" 12' 187" 11' 14"25' 194"W 21°37' zOlo37' S"" zoS048' 

I1 11 I1  ' I  11 I1 I1 11 I1 11 

h58.90 1 60.70 1 60.88 Z 60.04 1 59'96 Z 59.82 1 58.84 159.26 1 58.08 1 59.16 
h5g.ao 1 59-72 1 60.16 1 59-74 1 59.72 1 60. r i 1 59-58 1 59.60 1 58-10 1 58-36 
h60.64 160.34 159.56 2 59-56 Z 60.56 I 59.92 2 59-42 160.08 257.56 h60.06 

59.58 60.25 60'10 59.78 60.08 59-95 59-28 59.65 57'91 59-29 

x= Mamof 
w = Relative Weig anon%: 
C=Mudeddngle 

M= aa"'91 

w = 15 '75 
- =  I 0.06 
w 
C = 460 43' aall-al 

M= a5n'x4 

w = 11 '59 
I - - - 0 '09 
w 
a = 44'48' 25"-I.+ 

Angle 
between 

CXLII & 
CXLEI 

m L l I 1  & 
CXLIV 

Circle readings, telescope being set on CXLII 

001' 180" 1' 7" 13' 187" 13' 14" 26' 1%" 26' 81" 87' 201' W B04W %B04W 

11 11 I1 11 11 11 11 n n n 

baa-14 1 zr.18 h24.66 har-ga 123'36 222.88 Aon.aa haz.94 120-90 Zaa.30 
boo-jz Z 21.18 h21-86 h23.38 1 22-64. 1 a2.56 hza-76 hi1-a0 Z 22-84 1 az-16 
120.72 lao-64 h2a-98 hza.60 Z oz.14 Z za'38 hi2-48 h21-64 Z 91-88 1 2 a . h  
1 21-74 h 24.06 1 a1.60 

21.33 21.oo 23-39 22.63 29-75 22-61 22-49 a169 21.81 12.35 

l26.16 Z27.26 haz-98 d25.58 125.42 l13.28 ha7.48 123.66 1 aSmoo 125.86 
2 24-16 2 25'34 823.78 104.80 1 96-62 124'18 ha5.20 h23.88 Z 25-22 2 a5.64 
125.80 126.76 h24.48 125.43 l a ~ . ~ o  1 rq.82 ha5.50 haq56 225.78 Za5.w 

1 26'32 122.26 124'54 h24.80 1 25-18 
2 26-34 124-68 h24.90 

L26.28 

25-41 26-40 23.64 ag.Io 25-71 24-09 25-69 24.32 25.40 25-61 



A t  CXLI--(Continued.) 

March 1857, o3eerued by Lieutenants J. I'. Walker and J. P.  Basstli with Troughton and 
Simms' 36-inch Zleodolite. 

dl= Mean of Groups 
w = Relative Weight 
C = Canuluded Angle 

Jf = 46"'09 

= .70 
1 -  - - 0 'I1 
w 
C = 82°34r461'-08 

46".00 

w = 12.75 
1 - - - o -08 
w 
C = 28' 8'46'"oo 

~ y =  61".11 

w = r I -05 
- I - - 0 - 9  
w 
0 = 6 2 ° 2 9 ' 6 ~ ' r - ~ ~  

H= 39'34 

= .02 

I - - - o -06 
w 
c = 95' 14'39"'34 

h g l e  
between 

-J,~V 
A CXL 

Circle readinbp, telescope beilig w t  on CXLII 

00 1' 18001' 7018' 187013' 14O26' 194'25' 21'81' 201'36' 28'49' zos"49 

I# " I " I# , ,, '# ,I ,, 
d46'23 243.48 h16-54 d45-82 Z 45.20 147'52 h44'46 h48-30 146'96 2 46'46 
d46-5 5 1 46.52 h45-24 1 45.72 1 44';6 E 56.22 h45.32 h48-82 1 46-16 lq6.9.+ 
1 45-40 1 44.64 h46-16 1 ++.go 1 15-86 1 47.06 h45'5a 147.58 1 46-12 1 46.64 
146'10 E 4.4'96 1 45'9 2 145'44 

144-58 

46-07 44-84 45-98 45-34 45-21 46.91 45-19 48-23 46'45 46-65 

1 h46..i4 14681 146.58 446.54 146.52 2 46-16 A++-80 h43.12 146.10 145.56 
CXL dr 1 h46.62 246.22 h45.60 k46-06 146.92 E 44.98 146.40 h43.8a 146.42 2 4.5 78 

C n X V I I  

C n X y I I I  

CXXXVII1 
b; CXLU 

147.10 14;-0.+ h4.5-34 b46.18 145'82 d44-64 h45'54 I++-48 Zq8',?6 146.12 
146.98 hq6-22 1 46.62 h44-66 146.22 

46.81 46'69 45'94 46'26 46-42 45-65 45'58 44'02 16-78 45-83 

159.82 161'64 h60.40 lt62.++ 161'24 162.14 h61-94 162'48 160'50 161.84 
160.04 E61.50 h59-46 h61.28 261..36 163.36 h60.58 161.32 159.62 161.22 
1 61.88 1 60.76 h59.66 161.34 1 60.86 d60.69 h60-92 162.78 157.90 1 6omg6 
2 (jIS38 1 60'62 i 60.46 

60.78 61-30 59'84 61-69 61.15 61'70 61-15 62-53 59-62 61-34 

2 40.76 Z41.06 Lqo-50 h40-00 139.11 137'54 h37-96 1 38-80 139'42 137.82 
140.18 Z 40.74 h39.20 139-2% 138.64 239.30 h 39-04 138'72 139.44 138.96 
1 39'16 1 39a96 h4r.01 d39.1~ 13918 i40°.rq k39.66 2 38-64 2 39.68 138.74 

1.18-98 138.76 139'64 13i.74 

40'03 40'59 39'93 39.47 38.99 38'94 38.89 38*7a 39'55 38-32 



GREAT INDVS SERIES. 

A t  CXLII 

January 1857, observed by Lieutenants J. 2: Walker and J. P. Basevi wa'th Doughton and 
Simms' 24-inch Theodolite No. 2. 

Angle 
between 

CXLIII 
& CXLI 

CCXL1 ' 
XXXV1n 

Circle readin- telescope being wt on CXLTII 

\ , 

aeO s8 9208. aeow QPW 286032' 106032' 293044~ iisO 44' w w  1x1058' 

e II rr II 11 II 11 II II II 

2 38.63 2 39'66 2 38.54 241'36 Z40.10 140.10 139.68 239'04 137.66 140-76 
2 39'80 2 .+woo 140-++ 141.66 23g'gq 138.26 2 39.20 238.84 239'48 241.16 
t? 40'84 141'40 2 38-58 1 39-70 137'78 139'92 141'54 140'70 139'00 1 40'50 
I 40.14 z 40.22 E 39-22 2 39.76 1 39.52 139.86 140'56 138.70 141.44 

39'85 40'33 39-20 40.62 39'34 39'43 40'07 39'79 38-71 40'97 

h13.40 2 14-68 114'92 1 13'ga 1 rs'az h14.36 2 16'62 116.10 8 17-go 2 14.90 
1 I;'++ 2 15-48 2 14-64 2 IS'++ 4 15.16 h 15'80 1 16.60 2 17.88 2 15-82 1 14-63 
116.80 2 16-26 112.94 2 16'52 2 17-14 h14-64 2 16-36 1 1 ~ ~ o a  115.82 2 1500 

2 16-74 114.84 114'f6 2 15-26 117.56 217'az 215.18 h15.68 
415.88 Z 15-26 h16.50 

16.05 15.37 14-33 15'29 16'27 14-93 16'53 16-30 16'18 15-34 

iK= YBM of Group 
w = Relative Wright 
C = Concluded Angle 

A€= 39"-83 

W = 15 '49 
r = ,, so(tj 
w 
0 = 87'53' 39"*83 

A€ = 15R.66 

,,, = 13 -56 
I - - - o -07 
w 
0 = 40°1%'1f%6 

At CXLIII 

March 1852, observed by Mr. G. Logan with Colonel Waugh's 24-inch Theodolite No. 1. 

angle 
between 

CXLV1 
& CXLV 

Circle resdinge, telesoope being aet on CXLVI 

00 1' 180' 1' 1'15' 187013' 14'25' 194'%' 91'86' 801'88' S04W m43' 

II 11 II II II II II II n 11 

1 16.16 1 13-06 2 14-96 2 17.38 2 1$.4a 1 14-91 1 17.66 116.94 Z 15'4% 2 17-60 
14'16 1 13'30 2 15-94 2 17.62 1 15.28 1 16.30 2 15-90 1 18.24 1 16-18 2 16-68 

15-16 13.18 15.45 17.50 15.35 15-61 16'78 17-39 15-80 17'14 

iK= MeallofOroapr 
w = Relative Weight 
C =  Oonallldulhngle 

iK= 15".96 



OBSERVED AXGLFS. 1'75-- 0.  

5 

A t  CXLIII-(Continued.) 

"March 1852, observed by Mr. G. Logan with Colonel IVaugk's 24-inch fieodolite No. 1. 

JfNovemher 1860, oherved by Major J. T. Walker and Lieutenants J. Heraclhel and H. R. 
Thuillier with Ykougktwn and Simms' 38-i~ch 2'lleodolite. 

$February 1857, okerved by Lieutenants .7. T. Walker and J. P. Bascvi with Trolcghtm and 
Simms' 24-inch 2Eeodolite No. 2. 

Angle 
between 

t 
CXLVI& 

CXLV 

Isaeer Circle- 
resding 

CI[LV & 
CXLIV 

LererCircle- 
resdrng 

t 
CXLV & 
CXLIV 

$ 
CXLIV 

CXLI 

Circle readinge, telescope l ~ i n g  set on CXLVI 

2480 2' 68' 2' 266' 14' 76' 14' 262O27' 82'21' 289'98' 89' 38' 276O W 96' 50' 

I1 I1 I1 I1 11 n 11 'I 11 11 

h14.38 h16.42 Z18.46 117.38 217'0.4 1 r8.08 I1776 Z 16'82 2 18-72 t? 16.72 
h1q78 h16.24 117-66 116.62 br7-38 116.68 217.82 116-62 116'86 116.50 
h15.56 h16.94 117.08 117.5~ Z17-7a 2'7.74 115.68 Z16.12 116.34 116.74 

1 17-62 1 15-92 
116-13 

14'91 16'53 17-73 17'17 17-38 17-50 17.22 16'52 16.83 16.65 

60° 20' W 2 0 '  67033' 237O31' &PaD 2A043' 71° 66' Z51°W 79O6' 269'6' 

1 28.58 130'02 130'58 129.22 127-62 231.92 126'08 127'42 2 27'38 128.02 
2 29-28 130.44 8 29-54 z 28.70 1 27-90 13 1'34 1 27-06 127.44 1 28-56 2 27-16 

28-93 30.23 30'06 28'96 27'76 31-63 16-57 97-43 27-97 21-59 

29S02W 118O 80' 8M0 3 1  126' 3 1  8120 4' 138.46' 81Q0 W 18g0W 827' LY 147'1 

h29-00 128.36 2 26-89 127.68 127.70 2 25-82 126'88 2 16-44 126.12 2 25-90 
h28'72 ha8.24 2 27-36 127.84 1 26.82 Z27.08 1 26.00 2 27-20 2 27.32 126.66 
h 27-93 h27-44 2 26-86 2 28-58 I 36-86 2 26.02 127.32 2 26.76 1 26-84 Z 28-70 

1 2 7-89 

28-55 28-01 27-01 28'03 27-13 96-31 26'73 26-80 26.76 27-27 

Circle readings, teleaoope b e i i  set on CXLIV 

0'0' 180°W ?OW 187OW 1 C 2 V  194'24' 81°86' 201'86' Boa' 

11 II II 11 N 11 n II 11 s 

15g30 2 58-52 Z 59.48 160.88 2 59-32 160.24 160.26 h59-18 2 60'82 2 59-36 
159.36 2 58-74 2 59'76 2 59-74 1 $9'20 Z 59.34 l59.86 hgg.46 Z 60.10 159.02 
158.96 2 58'30 159.88 2 60.68 259.74 2 61-14 Z 39-46 h60-14 259.86 159.84 

Z 61-20 z 59'94 

59-21 58-52 59-71 60'43 59'49 60'48 59'86 59'68 60.26 59.41 

M =    em of h u p s  
w = Relative Weight 

= &le 

ia = I8 .24 

f- = o -05 
w 
C = 50° 18' 16"-$9 

~ = ~ ~ ' ' 8 4  

X=28"-71 

w = 20 -48 

f- = 0 -05 
w 
6' = 61' 40' ap".$+ 

X= 27"-26 

x= 59"71 

= 24'04 
5 = o '04 

0 = 64' 3 a' $9'7 I 



176-0. e GREAT INDCS SIXID.  

b 

At CSLIII-(Continued.) 

Felntary 1857, obewvecl by ~icutmunfs J .  T. TVulker and .T. 2'. A'lt8csi wifh Trou~hfon and 
Si l~~ms'  24-inch ficodolifc No. 2. 

Angle 
be~t~w21 

' 

CXLI & 
CXLII 

C'irclo rediilgs, tclcscope Lcing set on CXLIV 

00 W 18(1'(/ 7' 12' 187'12' 14'25' 194'2.1' 21'36' 201'36' 26'48' 208'-iSa 

I1 I1 11 11 I1 I1 I1 It I1 I1 

2 3-28 14.10 Z 3-42 Z 2-18 E 4-62 Z 3-38 1 3-82 h 1.38 Z 2.70 2 2-48 
2 3-74 1 2.90 14.54 1 3-68 2 5.16 14.62 1 3.80 h 2-58 14m20 1 
13.88 12.72 2 3-70 Z a'a8 15.54 1 1-34 13.98 h 2.60 2 3-32 13-38 

1 4.42 I 3.04 h 1.16 
24-40 Z4.36 h 1.96 
25.24 23-18 

i?f= Mran of Omups 
w = 1k.latire Weiyllt 
C = Co~hciuded Angle 

3f = 3"=(5 

ur = 14 .96 
I - - - o '07 
m 
C = 4 j 0  24' 3'"45 

A t  CSLIV 

February 1657, obsmed by Lieutenant8 J. T. .Walker and J. P. Bnsevi m'th Troughton and 
Si~nms' 24inch 5?"hcodolitc No.  2. 

343 3-34 3-89 9 -71  4 9  3.3.5 3-87 2.J4 3-41 3.391 

M= Mean of h u p e  
w = Relative Weight 
C = Coneiuded Angle 

-V= 2 1 ~ ~ ~ 7 6  

fb = 13 '50 ' = o '07 
ro 
C = 36031larW~74 

M= 42r~.11 

w = 12 '07 
1 - = 0 '03 
w 
C = i0~38'+2'"13 

i 

Angle . 
between 

CXL & 
CXLI 

CXLI & 
CXLITI 

- 

Circle readings, telescope being aet on CXL 

lP 60' 12" 50' 260' 2' 80' 2' 267' 14' 87' 14' 274' 26' 94' 26' 281' 38 101' 38' 

N 11 11 11 II 11 II rr II 11 

Iz3-20 Z ZI.++ 123.38 122.06 h18.46 lzo.36 121.86 122.50 122.46 120*8z 
121.62 121.36 122.94 221.50 121-52 Z Z I * ; ~  1 a1.94 122.60 1za .o~  120.26 
121.50 2 ZI.W la3..+8 E 21-84 122.08 l a r - j o  2 21'88 822'28 121'28 2 20'88 

1 21*;6 h19.94 
Ax9-80 
h21.28 

22'11 21.41 ~3.27 21-80 90.96 a1.28 a1.89 22-46 21'92 20..50 

h4a.24 1 43-06 143.10 140. jo h42.68 243.84 14rq,?4 1 41.zo 1 qo'rq 142'90 
141.78 1 42-82 143.66 141.50 h44-1a 242.28 142.06 141'j4 I? 40'84 1 42'54 
142'94 142'12 2 4z.84 141.42 E 42.52 z41.26 Z 41'84 141'70 140'63 lq1.40 

Z 42-44 Z 41-56 1643'92 
h42.66 
h43.28 

42'32 42-67 43'20 41'21 41-94 42.14 41'75 41.55 40'53 42.78 



OBSERVED ASGLES. 

A t  CXLIV-(Continl~ecl.) 

*,lhirch 1852, obsertlcd by Mr. G.  Logan with Colonel FVaugh's 24-i~zch Ylceodolite No. 1.  

-f.NovemBcr 1860, observed by Mujor J. T. Walker and Lieutenants J. I.>rechel and H. R. 
3huillier with lkoughton and Sirnms' 36-inch lXeodolitc. 

M= Mean of Groups 
w = Relative Weight 

= b l e  

Af= 1311'55 

= 22 '63 

f- = 0 -04 

(7 = 4g0 a r1 14)~'2g 

dl= 1411'77 

x=56" '33  

w = 28 '13 

f- = o -04 

= 35' 58'55N'94 

V=55"80 - 

1 Circle reading, telescope being aet on CXLTIl 
Angle - 

between 

* 

C ~ ~ ~ $ r b  

0'0' 180'0' 13' 187'13' 14'25' 194'25' 21'37' 201°371 28'48' 2U0' 48' 

I1 11 11 11 I1 IC 11 I1 11 I1 

h13.96 h11.98 71 13-66 1 13-80 R1z.q6 h12.80 hrq-92 814.76 hr5.06 k15.54 
h13.64 h ~ r - 5 6  h1j.j8 h12.08 h13.81 h13.5~ h13.80 h11 82 hl5.00 lr13.48 

JL 13.38 

13-80 11-77 13'52 12.94 13'og 13-16 14-36 13'32 15-03 14'51 

kr +le- i 27-i' 41' 9 r  41' %lo 53' ioio mf 209' 5' iw05.  m0 11' 1 1 6  111 303' zv i2s0 29. reed~ng 

4. 
C'XLIII& 

cmv 

* 
( X L V  & 
CY LVII 

Lowor Circle- 
r d n g  

t 
CXLV & 
CXLVII 

, 
hrd.ga hr7.22 h15.42 I ~a-88 114.72 213.70 E 14-28 114.38 112.90 I? 14-36 
h 16.94 h I 7 . p  Z 15.24 I 12-36 1 14-96 1 14.08 1 14.92 1 14.36 Z 14-18 1 14-88 
h16.76 h16.74 11428 Z I . + - I ~  115.56 114-60 1 14.78 115'oz 115.00 114.26 
1 15-90 1 13.62 1 14.90 114.58 
116.48 lr4.18 1 14.3a 
l 15'22 8 14.22 

16'27 15'55 14.98 13'7% 15-08 1413 14-66 14'59 14'17 14'50 

49'21' 229'21' 66'34' 236OS4' 63'46' %W"' 76'69' 250°5Y 7 k Y  258'Y 

h55.78 h56.50 h55-82 155.80 h5.5'86 1~57.36 h56.68 h56.84 154'70 h56.90 
h55.76 h55.08 h54.48 h55.46 h56.16 h57.96 h57.28 h58.72 h56.32 h.56-98 

Jb55.42 

55-77 55.79 53-24 55.63 56.01 57-66 56.98 57-78 55.51 56.94 

324'2' 144' 2' 381'14' 151'14' 338'26' 16S026' 34.5'38' 16b038' 362'60' 172'W 

h56.00 h54.46 1 56.01 1 57. r a 1 56.40 1 56'34 1 55-48 1 56'90 1 55.66 E 55-76 
h.55-78 h54.18 155'60 156.76 155-34 156.70 155-46 156-58 Z54.1a 156.02 
h54.90 h56.42 156.16 136.54 1 56-02 154.90 1 55-18 156.56 2 54-00 156.34 
Ji.54-84 h55-50 1.54'30 

55-38 55'14 55-93 56.81 55'9a 55.98 55-37 56.68 54-32 56.04 



GREAT INDUS SERIES. 

.. 
At CXLV 

"Jfirrch 1852, obscrz*cd hy Mr. G. Logan with Colonel Wafrgir's 24-ilzch 77leoclolite Ar9. 1. 
Jm'ovenzler lS60, oh.serzlcJ by JArjor J.  2'. Walker and Licnttnunts ,7. Herschel and H. R. 

Tlluillicr zuith Irotcghton and Si~nlas' 36-inch IAeodolite. 

X = Ifcan of Cfmups 
w = &latire \\-eiel~t 
C = Concluded hiigle 

Angle 
bctwwn 

Lesser Circle-rending 

0' 2' lW02' 7'13' 187'13' 14'25' 104'2y 21°37' 201'37' 28'49' 220'4-9' 

" 
I'XLJ-I11 
SCLLI-II 

=*' 
rcrutmg 

$. 
('xlJvIII 

J; C'LLVII 

L w r  Circle- 
rcacliiig 

" 
CSIAT-I1 

k CXLIV 

Lesser ''''Ie- 
reading 

+ 
rXLrll 

& CXLIY 

,, ,I ,I , , ,I I I I rr 

h12.90 h ~ o ' ~ 6  123.48 12.3.72 121.28 225.30 120'94 h20.0~ h20.84 h24.10 
h23.26 / L Z C . ~ +  122.84 122.72 121.28 123.40 1 ly . j z  1~21.80 hz2.10 h24.28 

23-08 20.95 23-16 23.22 21-28 24-35 20'33 20'90 21.4; 24'19 

215' 32' 35' 38' 222' 43' 42' 43' 229' 56' 40' j6' 23: ' 8' 57' 8' 244' '2@ 6 Lo 2Ci' 

h23.56 hzr.72 222.42 123.04 hzr-20 h23';o 122.48 2 24'52 d22.32 h24.54 
123.76 1 2 3 - 1 2  I 22  40 2 23.12 R24.36 h23.02 120.82 123.12 cizf-zo hzq.30 
lt24.44 122.00 Z 18.56 z2i.94 hzr.68 1124.86 1 zo.yti 1 2 3 . ~  d22.90 h23.98 

1 21-24 123.96 ibz1.28 h23.18 d 24.02 
Zzz.i.+ h32.42 h22.58 d22.96 
h 22.72 h 23.86 
h 24-24 
h 22-34 

23.92 22.28 22.08 23-52 22-19 23-86 22-31 23-69 23-28 24'27 

8 j ~ M  95' W 275' W 102' 13' 282' 13' 109' 24' 289'24' 116' 36' 296'36' 

h39.56 h 4 1 . r ~  139.44 141.14 141.60 24c.98 1.+0'30 h41.88 1~41.12 h40.26 
A39.86 l41.82 110.32 1 qz.30 142.58 142.80 Z 39-60 h40.86 h41.32 h38.80 

39-71 41.47 39-88 41.72 42.09 41.89 39-95 41-37 41-22 39-53 

303' 19' 123' 19' 310' 31' 130' 31' 817' 33' 137' 43' 324' 5 5  1 4 '  55' 382' 7' 162' 7' 

h39.72 h43.00 240-20 Z44.16 h42.50 h41.40 141.66 240'92 240'02 h41-00 
h40.60 l41.98 1.+2'2~3 Z 41.02 h39.68 h41.52 141-90 2 40.92 Z 40.76 h40';4 
h*0.80 141.52 Z 43 96 1 41.54 h40.38 h 4 o . ~  Z +I.# 242.14 141.36 h40.70 

1 42.42 1 42.60 h41.12 
lqr.18 143.06 h41-26 

40.37 42.1; 41'99 42.48 40.99 41.12 41.6; 41-33 40'71 40'81 

.if= 02".29 

= ' 4  '88 

L = o '07 
?U 

C = 87°4;r22".86 

b i=23" '14  

M=40".88 

tD = 2.3 '73 
I - u, - 0 '04 

c = 7 g 4 1 ~  411f.I I 

M = 4 r W ' 3 6  



OBSERVED ANGLES. 

At  CSLY-(Conti~iued.) 

*'17furch 1852, olscrt~cd by iYr. C. Logan with Colonel IVuu~iis 24-inch TI~eodoZite Aro. 1.  

-i-,A%v~nber 1860, observed by Major J.  T. Walker and Lieutenants J.  Herschel and H. R. 
Tl~uillier with Zkou~hton and Sinams' 36-inch YYbeodolite. 

M =  M e ~ n  of Groups 
w = Rolntire Weight 
C = Concluded Angle 

M=a3".17 

w = 13 '32 
1 ~g = '08 

= 680581 23~.00 

x=22" '88  

M =  1 0 ~ ~ ~ ~ 1  

W = 24 '58 

I - e04 - 
0. = 690 57' 10u.OO 

M =  g'l*go 

I Circle readings, tdescope being set on CSLIV 
Angle I 

bet\ctlm I ' 161'31' 311'31' 171'42' 351'42' 178'64' 358'64' 186' 6' 6'6' 193' 18' 13'18' I 
Y 

CXT,IT' $ 
CXLIll 

H , I' ,I ' I  , ,I , I ,  

hzz.40 h 22.68 I 26.20 1 23.84 1 24.30 1 2 3'08 1 24-58 h 2  1.94 W 23-04 hz 1.62 
hzz'i6 122.52 125'24 122'22 222.66 2 23'32 / 25-74 1121.64 hi2-16 h21.50 

22.58 22.60 25-72 23.03 23-48 23.20 25.16 21.79 22.60 21.56 

Lesser Circle- 
rending I 20' 1' 200'1' 21'13' 205'12' 34'25' 214'25' 41'31' 221'37' 48'49 226'49' 

I hza.50 h21.02 1 ar.02 ,?22'3) hao.58 123.46 123.54 125.14 123.98 122.58 
-t 

CXLIV & 
CXLIII 

reading 

* 
CXLIII & 

h23.34 hz1.88 122.36 121.26 h22.32 h22.32 124.76 la4.j4 123.60 d23.19 
hz1.88 20.82 123.08 121.34 h y'oo 022.66 114.34 124.94 122.86 h22'24 

1 23'46 1 22-76 h23.48 E 24.64 h23.16 
h 22-66 

22.57 21-24 22.48 21-93 22'41 22-81 24'21 24'87 23'48 22'79 

233' 29' 53' 29' 340" 40' 60' 40' 247' 53' 67' 53' 255' 4' 75" 4' 262' 16' 81' 16' 

h 10.46 h 9'56 1 10.06 1 9.54 2 9'44 1 8.32 t 13.04 h 9-58 k13.56 h13-74 
hxo-04 Z 97G Z 11.78 Z 9'52 110.28 1 9.04 Z11.go h11.22 h14.16 L13.io 

CXLYI 1 

Lesser 
rending 

t 
cXLIII & 

CXLVI 

10.25 q;66 10.92 9.53 9-86 8.68 12-47 10.40 13-86 13-42 

88' 59' 268' 59' 96' 11' 276' 11' 103'24' 283'24' 110' 35' 290' 35' 117' 48' 297" 48' 

h11.68 h10.68 1 ro*oo 1 10.42 h11.16 h10.06 1 7-44 110'22 Z 10.26 1 7-98 
h 9-60 h1o.50 1 8.78 1 8'18 h~o.oo hro.12 1 9.26 1 g'jo 1 9-38 d r o . 0 ~  
h IO'TO z 11.06 1 9.28 1 10'40 h 9-52 h 10'18 1 9-52 2 9-62 Z 8-30 h 9-92 

2 8.96 1 I 1.04 h 9-06 Z 10.00 h I 1-08 h I 0.80 
h 9.26 

10.66 10'75 9.26 1o.01 9-94 10.12 9.06 9-85 9.76 9-60 



1-'0. GREAT INDUS SERIES. 

NOTE.-(XVII) appertain8 to base-line figuree. 

A t CXLV-(Continued.) 

*ilfirc?i 1852, oljserved ljj Mr. G. Logan wit?& Colonel TVaugn's 24-ind 17reodolite No. 1. 

-tNoveinber 1860, observed by Jfnjor J. I: Walker and Lieutenants J. Herschel and 8; It. 
Thtbillier wit?& Yro~ty?~ton und Sinams' 36-inch l'heodolife. 

Angle 
tctwecn 

4 t  

('XLVI & 
(-XL\TIII 

Iksser 
reading 

+ 
CSLVI & 
CXLVIII 

Lesser Circle-rcading 

303'26' 123' 26' 310'38' 130' 37' 317'50' 13'i0W 325'2' 145'1' 332' 14' 152'13' 

, t, ' I, ,I ,, I' It ', # 

h24.28 hz6.,?0 1 20.64 1 22-26 1 22.80 1 22'50 1 22.28 h23.92 h20.32 hz  1.04 
hz4.10 126.40 121.02 124.34 124.16 Z21.28 123.28 h22'14 h19.78 h22-74 

24-19 26.35 20.83 23'30 23-48 21.89 az-;8 23-03 20'05 21.89 

158' 56' 335' 56' 166' 8' 3 s '  8' 173'21' 353' 21' 180' 33' 0' 33' 187'56' 7' 45' 

h22.98 hz3.60 124.74 121.54 h21-64 hz1.08 123'20 121'24 h22.42 h21.94 
h22.32 123',+0 125.38 123.30 A24.48 h22.64 113.08 d21.75 hz3-80 Az2.06 
hzz.66 122'82 125'04 120'90 h23.72 1~21'74 123'70 d20.27 h22.34 h23.32 

1 23.24 1 21.04 h24.00 k24.62 hzzmg4 
A 22-58 h22.46 
h22-84 
hzz.80 

22.65 q V z ;  23-80 21.70 23.46 21-82 a3-33 21.09 93.30 22.54 

M= Mean of Groups 
w = Relative Weight 

= CO"cluded @' 

b i=22"- ;8  

U) = 13 -08 
I - 0 .c8 - 
0 = 560 35' 22"'73 

M=a2'";0 

At CXLVI 

March i852, o6served 6y N r .  G. Logan with Colonel Waugn's 24-inch Beodolite No. 1. 

M = Mmn of Cftoupa 
w = Relative Weight 
C = Cbncluded Angle 

i U = 3 g r r s ~ r  
* 

Angle 
between 

(XVII) & 
CXLVLTI 

Circle readings, telescope being set on (XVII) 

0'2' 180'2' 7' 13' 187'13' 14'24' 194'24' 21'37' 201'37' 28'49' 208'49' 

I, '4 I f  I I# >I I' /I It f' 

h3y32  2 37.82 139~00 138.82 139.78 239.26 237'94 2 40.84 2 39.28 239.58 
1 40.00 1 37.34 1 39-82 1 39.76 1 40.40 1 39.62 1 39-80 1 40.60 1 39-34 1 39.86 

39'66 37-58 39-41 39'29 40'09 39'44 38.87 40'72 39-31 39'72 



.-- OBSERVED ANGLES. 181-D, 

NOTE.--(XYII) appertains to b l i n e  figures. 

A t  CXLVI-(Continued.) 

*March 1852, observed by Mr. G. Logan with Colmel Wuugh's 24inch Theodolite No. 1. 

tOctober 1860, observed by Lieutenant8 J. Hmachel and 8. R. Z%ue'ZZier with Boughton and 

bngb 
between 

+ 
(XVII) & 
c n v m  

Lewer 
reeding 

+ 
C X L ~ I  
& CXLV 

Circle- 
reading 

+ 
CXLVnI 
& CXLV 

LecmerCimle- 
reading 

+ 

& 
CXLIII 

Simms' 36-inch I'%eodolite. 

Lewr Circle-reading 

17g01V 369O19' 1860 31' 60 31' 19S048' 1S04S' 20G0 55' 20°66' 208O7' 2847' 

R n I I  s n n 11 II n 11 

139.00 139.10 2 37-86 139'86 h37.36 838.18 h39.28 h38.44 k3g-7% 240'38 
139.22 139'46 138'52 139.28 838.92 h38.62 h38.10 h39m42 h37-86 139.28 
137.86 139.90 138.98 138.31 139.91 h37.1) 140.00 139.28 137.94 139.88 

h37.92 

38.69 39.49 38-45 39-15 38.53 37-98 39'13 39'05 38-51 39-85 

73OS' W08'  80°W ~ O W  87O31' 267O31' 94'43' %'4°43' 101°56' 281°66' 

127'66 125.88 126.10 2 25-68 126.06 128.64 125'20 2 27.48 126.78 h29.28 
h2486 h25.86 225.08 l27.;6 125.66 127.58 124.42 118.76 hz;-68 h28.94 
h24.63 127'32 

25.71 35-87 25-59 26-92 25-86 28.11 24-81 28'1% 27-23 29.11 

%2OW 7Y0W 259.58' ?go=' 2M0W MOW !d7-1'2' W02? S l 0 l Y  101°14' 

d26'3.5 d26.39 dz7-35 (126.69 d28-4.5 d27.98 hz5-48 h27.64 ha7.48 1 26'48 
dz6-07 d26.53 d26.27 d25.83 d26'29 dzj.20 ha8-2a h27.16 haj.54 1~5.20 
da4.95 d z 6 . a ~  dzi.49 da6.87 d27.51 d27.32 hn7-32 h27.36 8 ~ 6 . ~ 2  125'66 

d27-79 h27.68 82600 
1 28.26 
h 2 8-90 
h27*80 

25-79 26.38 27.04 26.46 27-51 27.50 17-67 27-04 27-31 25-78 

1W)OW W 6 9 '  lZBOIW 306°1W 13S021' 815O21' 14Z034' 882034' 140°W SWOW 

k36.00 h35-88 139.10 137'80 136.00 137.30 137'68 138'16 138.44 134'74 
h37-52 k35.16 138'64 135'66 136.16 136.50 136'88 136.40 137.40 h36-58 
837'66 1 37'44 

37-06 35-52 38'87 36.97 36-08 36'90 37'38 37-28 37-92 35'66 

dZ= Mesn of Orou 
w = bbtive ~ e i $  
C = Concluded Angle 

, = 35 
= o '03 

C = 73OY6' 3g1'*08 

M =  3811'88 

M=36"-73 

w = 20 '93 
I - - o '05 

C = 47' 50' 26".84 

M= 26f'85 

-- 

dl = 36'"95 



18%. GREAT INDUS SERIES. 

At CXLVI--(Continued.) 

October 1860, observed by Aieutenanta J.  Hmchl and H. R. Z'zuillier moth Troqhton a d  
Simm' 36-inch Z'kodolite. 

Angle 
between 

CXLV Q; 
CXLIII 

Lesser Circle-reading 

SOOO 16' 1200 16' 807'28' 127' 28' 814' 41' 184' 41' 821' 52' 141' 62' 829' 4' la0 4' 

f l  I1 11 11 N I t  11 I t  11 I1 

837.44 h36.94 2 38-66 2 -38.26 1 7-24 2 36-86 h36'64 h35-a6 h37-6% 836.90 
h37-46 li37-38 137.68 238'20 138.86 136'58 h3.5-64 h34'96 135.52 238-32 
h37-60 h38-14 137'06 137'30 237'66 237.58 h33.70 h35.58 138.78 137.14 

h34-98 h37-10 h36.50 
234'36 h34.84 138.84 
h34.28 h36'16 2 37-50 
A36-16 h 35'54 

836'20 
h35.58 

37-50 37'49 37-80 37-92 37-91 37-01 35-11 35.65 36.92 37-45 

M= Mean of b p s  
w = Relatire Weight 

= 

,,, = 16 .88 

L =  0.06 
w 
C = 59'44' 36"99 

ilf= 37"*08 

At CXLVII 

*March 1852, 06smed lg Mr. G. Logan with Colonel Waugils 24anch Z%eodolite No. I .  

tNiember 1860, observed by Mq'w J. T. Walker and Lieutenants J. H'8ciCel and H. R. 
llrssillier with Zbops9hton and Simma' 36-inch Theodolite. 

M=: Mesn of C.)ron 
w = Relative wekit 

= CondudedansLe 

i U = o f a ~  

W = 14 '70 
- I - - o -04 
w 
0 = 67O 19' 26'65 

X- 27"?~6 

Angle 
between 

CXLW & 
CXLV 

Circle readings, telescope b e i i  eet on CXLIV 

0" 2' 180.8' 7'13' 1810 18# 14°85f 194'26' 21° 87' 201' 81# 88' 4%' 2CB0 4%' 

11 11 II II n II 11 11 n n 

A24.64 823.92 1 24.50 2 25-66 2 25-58 1 z7-5a 223*72 125.72 2 26.34 2 26-42 
haq70 ha3-06 Z 25-10 126.9% 226.46 I ~5.42 2 93-12 2 25-88 2 25.10 2 25.12 

24-67 93-49 24'80 26'29 26.02 16'47 33-42 25'80 25-72 25-77 

h&l  Wll' E l V  191'22' 11'22' IWW UOIW %X5'W S'W 3l2"SS' 'W'W rmdiq 

+ 
CXLIV & 
cm~v 

- 

ha6068 226.24 1 27-56 2 28.64 2 28'90 127'26 226.22 hz7. a 2 26-08 Z 18-48 5 A26-go ha6-8% 2 27-82 Z 28'08 1 27'84 2 95-74 has-78 h27' o 137'82 2~8.18 
127'88 h27.10 Z 27-30 2 25-36 2 28-16 1 2762 h26'04 ha8030 2 25'46 2 25-60 

z 25-30 2 29.82 d27.33 Z26'16 d26.82 
Z 26.18 Z 17-94 da7-29 d28.26' 

d27.63 d a 7'40 

17'15 26'72 21-56 26-71 28-30 27'68 26.72 07-87 26.38 27-46 



OBSERVED ANGLFS. 183-0. 

5 

At CXLVII--(Continued,) 

*March 1852, observed by Mr. O. Logan with Colorre1 Waugh's 24incir Theodolite No. 1. 

tNovember 1860, obaerued by Major J .  2 Walker and Gatenant8 J .  Hwsckl and H. R. 
fiuillier with Boughton and Ximms' 36-inch Theohlite. 

Angle 
between 

I) 

CXLV & 
C X L m  

t 
CXLV & 
CXLVIII 

m e  
I 

C X L ~ I  
& 

IasrCircL 
-w 

t 
(TXLVm 
& CXLTX 

Leaser Circle-reading 

61~21' %pel'  140aa' mOap 8 i 0 w  361044' 8abs6 mOs* 0608' ~ 6 0 8 '  

n M a M II M n n II n 

hir.rq hrg-48 Z rg'oa Z 18-24 2 19-34 2 21.64 1 2o.r 8 1 axa5a 2 18-32 1 20'36 
h 20.~4 h~g ' fo  2 19'20 Z 19-22 1 19-24 122.46 1 19-96 2 20.62 1a1-04 2 ~0.42 

21.84 19.59 19.11 18.73 19.29 92-05 20'07 01-07 19-68 20'39 

261°W 71°W WO&' 7E0& MSOW 8S064' 8190v 9S0v 880018' 100.16' 

118.76 hrg'3a 117.70 115-80 115.26 $15'64 d20.71 d17.83 2 00'26 119'14 
Ar8.30 hzo.20 l17'16 2 17.42 t 16-78 2 17.62 dao'67 d18.77 119'64 116.82 
A17.04 h1g.76 11&32 218.16 116.10 l16.16 dzrmor dr8-93 f 19-78 119.84 

2 r q 1 0  hr8.36 118~22 hr8'ga d 18.00 
Z 18-94 hr8.30 1 15-34 li1g.30 d 1 9'44 

h 18.5~ 2 r 7.82 h 19196 d I 8.58 

18-03 19-76 17-06 17-88 I 16-80 ao0ro 18-51 19-89 18.64 

111°# %lo 4f 118O 16' 8980 1 6 ~  185021' 8056a7n lSZO W 39124410' 139'61f 819'62' 

535'50 535'74 135.84 1 3 8 ' ~  135'56 134'82 134.82 134'7% 136'32 135'34 
h34.66 h36.40 236.32 13692 2 35.84 t35'12 136.28 Z 36-34 136.70 2 36-84 

35-08 36.07 36.08 37-68 35-70 34-97 35'55 35'53 36-51 36.09 

m60ia~ 1110 18' (m.w mw writ U9°87' 816O68' la6061 a a O i t  1 4 4 ~ 1 ~  

234'98 836.28 236.12 235z)o 135'34 236.36 z3511a 2 3538 135.30 135'34 
A36.70 h35-46 Z 35-04 Z 35-90 1 33-38 136.7 8 2 36-08 2 34-38 2 33'76 136.36 
h36-2% h36.78 135.48 136.76 134.64 235.14 236.12 235.14 135'28 2 34'46 

35'97 36-17 35'55 36'02 34'45 36'09 35.87 34'97 34'78 35'39 

Y = Mean of Cfrou 
a e Relative WigG 
C = Concluded Angle 

bir:20"'18. 

w = I 1  '74 

f. = o -08 

0 = 43'43' 1gA'34 

iU= 18"'39 

X=3!i1"93 

= 33 .Oo 

f. r o -03 

= 64047t35tl.68 

M=3!i1"53 



184--~. QREBT INDUS SERIES. 

Na-(XIX) appertains to baseline figures. 

dl CXLVIII 

* F e h a y  and March 1852, observed by Mr. G. Logan with Colonel Waugh's 24-inch 
27ieodoZite No. 1. 

t0ctober and Novembm 1860, observed by Lidenants J. Hmsclrel and n. R. Tlruillkr 

df= Mmn of Group 
w = KrMire Weight 
C = Co~~cluded Angle 

di= a8".10 

= ' 5  ' I 8  

.!. = o '04 
W 
CI = 65°31'9;"-;1 

27"'64 

M =  27"-66 

w = 14 '37 

= ,, .07 
ao 
0 = 4B0 18 28"'13 

x = a p 3 9  

with Troughton and Simms' 36-inch Theodolite. 

Angle 
beheen 

+ 
(~1x1 

Circle readings, telescope being set on (XIX) 

0. E' lS0°2' 7'13' 187O13' 14'26' 19.L026' 21'37' 20?O37' 28948' 208'48' 

4 a a a w N 4 I? 4 a 

.? 28-42 128.62 1 27-68 Z 26'34 1 28'98 h30.80 h z  -88 1127.84 h 28-86 1 28.66 
1 27.14 k26.70 1 26.26 Z 25'63 1 27-72 h31.84 112 Q '64 hag.60 h29.36 1 25'70 

126.12 

27.78 27'66 26-97 26.01 28'35 31.32 28.26 28.72 29.1 I 26-83 

larcircl*l W57' W 5 7 '  66'8' W 8 '  a(. 21' !243021r 7U.32' 2W03S' 7P4' PIF 4' reading 

f 

CXLIX 

I 

CXLTX & 
CXLVII 

h28.38 h27.70 h26.38 h29-18 h27.38 127.80 1a7s.36 A27048 127.32 h28.58 
h27-a4 126.80 h26.44 128.02 h26.86 2 27-34 h27.06 h 2 6 . j ~  2 28.80 128.98 
h27.98 125.68 h28.90 127.52 1b27.44 h z 8 . 1 ~  hz jSgo la6'rz 2 27-12 127'88 

1 27'34 1 29-58 2 7'44 
128.64 
128.24 

27.87 26-88 28-03 28.24 27'23 27-15 2 7 . 4  26.77 27-75 28-48 

86O 83' MO%' 71e04-4' 12'44' 75OM' !2!#66' 87'8' m0[Y MOZrY !d74'B(Y 

Z 24'48 hz8.00 1 29.46 Z 30.34 1 26.88 h28.40 126'20 ka6'gq has.ao 2 27.52 
227.94 228.44 2 a7'ao 128.84 Z 28'62 li29.64 ha5.70 hi6-24 127.18 129.26 
Z 27-44 127.78 128.54 

26.62 28.07 28'33 29.59 27-75 ngVoa 2595 26'59 a6'1g 28-44 

-dyb1 ll1°!2B' 294'28' 121°UI M 1 O W  12S052' 105.52' le4' IU.4' 148'16' Z!S016' 

+ 
C X L ~  & 
CXLVII 

A2770 128'60 h27.78 h27.50 ha8.00 h25.88 h31.38 Z 28.40 129'08 A27.60 
A28.46 Z 29.46 h27.82 Z 28.68 ha .oa 228.66 h30-78 Z 29-04 Z 28-60 126.88 
127.30 2 18-62 hz6'3z Z 27-86 h z  -70 1 27-56 h30.31 Z 28-58 1 31-28 Z 08-58 Q 

d28.16 dzy.71 1 29'74 
d28.18 hag-14 

27-82 28-89 27-31 28-01 27-91 27'69 30.27 28.67 19.68 27-69 
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gP.,61 =z 

o$.,cl ,+f,51 = 3 
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€1. EZ = m 

fs.,,61 =x 

16.~~61 =x 

6b.l16r d6' 08' = 3 

so. = 
1 

29. oc = m 

rL.,,61 = A  
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0g.tIy 86.61 1 t2.21 1 g1.61y 08 . t~  2 O8.21Y 0z.21 2 gE.61y 02-21 1 g1.6ry 

,loOD r & d P Z  &939 r093lZ ,860% &60%2 me88 r9a08Tl ,VTOIS MOTE 

20.21 19.11 49.f1 ~€ .P I  80.s1 81.S1 0P.61 90.61 66.61 12.61 

8c.Fry 
zg.11 2 96.11 1 og.6ry st.51y r6.+ry 82.91 1 ot.21 1 08.11 2 8t.61 1 86.21 2 
~ 2 . ~ 1  2 86.111 t 1 . 6 1 ~  92.61~ t2.Sly 80.s~ 2 0t.h 2 z~'.+I 1 0s.)~ 2 82.61 2 

,9011 ,90161 M O B  rHoCB1 eZVo998 rZVo9LI / B o r n  X)B 0691 r61o'lW r61 oZ91 

16.0~ 11.81 62.61 1C.81 06.61 €8.61 8+.6r e1 .o~ 61.02 61.61 

~6.81  2 61 .61~  
99.81 2 6!.lrp 11.618 

#.or 2 96.41 2 06.81 2 oz.61 y 06.81 2 99.61 y 96.61 1 e6.61 y e+.oc 2 29.81y 
06.02 1 zz.81 1 tr.61 1 z t ' .~ry  ot.81 2 tr..ozr[ et.61 2 28 .61~  81.02 1 96.81~ 
85.611 tr.81 1 #.IZ 2 P6.11 y tz.oty gS.61~ 91.61 2 tg.ozy 86.61 2 OO.OZY 
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186-0. GREAT INDUS S E R ~ .  

Nomc(xVII) and (XIX) appertain to baueline figovea 

At CXLVIII-(Continued.) 

*Feebruary and March 1852, observed by Mr. 6. figan with Colonel Waugh's 24-inch 
2'heodolite No. 1. 

t0ctober and November 1860, observed by fieutenanta J. Herschel and 8; R. ZZuillier &A 
Troughton and Shnur' 36-inch IBeodolitc. 

dl = Mean of C)roa 
(D = Rolative ~ e i $  
C = Conaluded Angle 

angle 
b e e n  

Leeser Circl&reading 

SB?O MI' 6T W Ma# 6S0 4' 25z016' 72'16' 2bg0 28' 79'28' 24%'' 40' 86aW 

w = 17 '94 

= .06 

C = 73O 3 p 4 7  

x= 3gr.59 

X= 53"-08 

w = 21  -46 
I - ; - 'O5 

= 4p  Jan.45 

M= 51"'18 

-=I W 4 8 '  lO(P48' 294'0' 114'0' 801°12' 121°12' 808'%' lB024' 8lPS6' 13S0S6' 

+ 
& 

(XVII) 

LwoerCim18. 
resding 

+ 

(m) & 
( X W  

Lwmr 
reading 

(ml) & 
(-1 

h37.06 340.86 h38-36 138.66 d39-89 d37-68 h37.22 138.58 Z37.66 1139.60 
h38*m lqo.18 h40.14 238.14 d38.77 d38.74 A3688 83928 137.02 139.48 
h37-34 2 39'58 h38.00 139'98 d37.69 d38.80 837.96 z 37-86 135'28 138'94 
2 38-80 139'76 A38.86 h38.78 

13 8-44 

37-80 40.21 39'07 38'93 38-80 38.41 37.3; 38-57 37'44 39'34 

811°W 181°W 81B011. l!BO 17' 826'29' l G O W  852O4.l' 162'41' 839°63f 169"MIt 

E 53.02 2 55'ga E 53-24 155.12 Z 52-08 h51.68 h55'a4 h51-56 I53-14 Z 53-30 
2 53-98 254.36 1 52-48 1 53-26 1 51-88 h51.02 h52.34 h53.66 1 52'56 151.72 

53.50 55-14 52-86 54'19 51-98 51'35 53'79 5261 52'85 52.51 

O 0 l P  180.1' v012' 187O 18' 14'%' 194'25' 21'87' Wll' 81' 280 $9' 208'W 

153.48 1152.80 852'54 Z 52'34 h51-76 153.28 h5rSgo h50-k 153-a6 152-ZP 
h53.32 151.72 h53.32 152.00 h52-96 h52.52 152.74 h51.20 151.28 150.54 
153.80 2 5ra++ hga.82 lgr.40 h51.74 151.76 151.64 Z 5a.24 153.08 zjo.16 
2 53.66 h50.70 1 50.56 

li5a.06 

53-57 5 1 9  52-89 52-25 52'15 52.52 52'09 51'41 52-08 50'87 



OBSERVED ANGLES. 187-0. 

Nm--(XIX) appertaiun to baseline @reis. 

At CXLIX 

*February 1852, observed by Mr. 0. Logan with Colonel Wau9h's 24-inch 5'kodolite No. 1. 
t N o v d e r  1860, observed by fWi.'or J. Y! Walker and Lieutenants J. Hkachel and H: R. 

Z%uiZZier with Ilkoughton and Sirnms' 36-inch rneodolite. 

df= Meanof h p  
w C = = Relative Gncluded Weight Angle 

XE 58".19 

a " '9% 

f- = 0 -04 
W 

C = 66' 55' 58".83 

M=59"46 

x=45" '36  

= 19 '64 

5 = .oS 
w 
(7 r 50" 0'44"'83 

M= 44"'53 
J 

Angle 
between 

+ 
~ L V I I  & 
(JXLVIII 

Circle readings, telescope being set on CXLVII 

O0 1' 180°2' lo 13' 187.13' 14O24' 194'24' 21'37' 201'37' 28'49' 208O4Q' 

II II 11 II N II n N II II 

h5.1-86 h57'20 h58.18 h58.20 h57.10 h59.16 Z 57.54 258'34 Z57.68 158.62 
h59-18 h57.26 h58.82 h58.56 h56-52 h jg.80 157'16 Z 5gb36 Z 58'52 158.70 

58.52 57.23 58-50 58.38 56'81 39-48 57.35 38-85 58.10 58.66 - Cile' 286'4' 66'4' 242' 16' 64' 16' 249'29' & O W  266'40' 76'40' !26Sb52' 8S062' - 1  
+ 

C X L ~ I ~  
CXLVIII 

reading 

CXLmII  
(X) 

+ 
C X L ~ ~  
( X W  

h59-04 h59.36 h61.28 160.06 261.14 h6r-4.4 h57'74 161.80 Z 58'64 2 59.84 
h60-32 h58.24 h.59-58 159.08 159.88 h60.16 h57-64 157.20 160.66 159.34 
h60-14 h59-50 159.04 160.38 258.96 h59.68 158.60 t 57-46 157.42 158.30 

159'72 E 60.44 1 58.58 2 60'36 
h59.90 1 59'26 Z 59'26 

1 60.18 
1 59'34 

59'83 59'03 59*91 59-84 69-06 60'43 57-99 59'12 59.27 59-16 

66O67' 246"67' 74"P 264'9' 81'20' %loW 88.88' %S088' 96'46' 816"%' 

A4634 h43.80 A44.7.1 h45.86 h45.92 h47.52 1 4 ~ 3 4  147'76 Z 43-56 2 44-94 
A++-24 h45-0% hw84  h45- 14 h 43-86 h46.78 Z 45'66 Z 46.32 1 43-54 1 44.08 

- 

45.29 44-41 44.79 45-50 45-89 4i.15 45-50 47.04 43-35 44'51 

80200' WO' 809'Uf IBOW 816"W 828086' 148~86' 880'48' 

143.84 h46.16 h44-18 144.58 Z 44-88 h44-92 142.74 144.22 Z 4 -44  
h43.70 hq6.20 h4414 Z 44.34 143.42 k43.60 2 44.2~ Z 46.00 2 w'++ 144'56 
144.34 hq6.52 h45.12 Z 4466 Z ~ 8 4  h,+zq9s 144.98 2 4T52 Z 45.00 2 45-01 

Z 45-06 1 ~ ~ 6 8  
144.24 143'7% 
z 44'42 
Z 45-68 

43-96 4.629 44'48 44-53 44'38 43-59 44'71 45'09 43-61 44'67 



1 88-D. GREAT IKDUS SEILIES. 

NoT&-(XVII) and (XIX) appertnin to baseline figurea 

At (XVII) 

*Februaq 1852, observed by Mr. G. Logan with Colonel Wat.gh)a 24-inch Theodolite No. 1. 

t0ctober 1860, obaemed by Lieutenant8 J. H m c h l  and H. R. 53uillier with Troughton a d  
Sa'mms' 36-inch fieodolite. 

M= Ytsn of ch.ou 
P = &lutire ~ e i g E  
C = Concluded Angle 

df= 43"'85 

w = 13 -46 ' = 0 '07 " 
C = 47' 41' 44"-46 

x=441r '76  

4p.33 

W = 31 ' I 1  

I - - - o -05 

0 = 3304014511'75 

M=4$"58 

h g l e  
between 

(XIX) & 
CXLVILI 

LesserCimb 
-8 

t 
(XIX) & 
CXLVIII 

Iam(Iircle- 
reeding 

CXLVIlI 
6 CXLVI 

Circle r e d q a ,  telescope being wt on (XIX) 

11PW S O W  W W  806OW 159'62' 313'52' 141'4' 321'4' 148'17' 328'1'i' 

a n 4 a 4 4 n n n 4 

2 41-66 Z 44.36 147'43 245-a2 145.43 h . + + - ~  h43.48 h43.80 h41.22 a43'90 
1 44-46 242.74 146-20 141.54 1 4 5 . 2 ~  14.4'42 h42-96 142.36 h43.42 1643.66 

43-06 43-55 46'81 43.38 45'32 ~ 4 3  43'22 43'08 42'32 43-28 

218O58' WSB' e88'61' 1M061' 293'1 11S02' 800'15' 1W16' m%' m26' 

145.56 h45.52 h43.90 1 45'78 Z 43-80 2 43-06 2 46.66 2 44'96 1 47-02 2 43-92 
h4.4-90 h44.32 h43-38 144'16 143'73 143.96 146.56 145.71 145.08 1 43.12 
h43.86 h44.18 2 43-34 145.33 1 42.58 143.94 2 46.00 2 45.88 1 43-52 1 M.20 

1 45.98 2 44-66 146.36 
145'56 

44'77 44'67 43'51 45-09 44'33 43'66 46-40 45-51 45'87 43'75 

l W l Y  841011' 174'W W O W  181'88' 1'83' 188'46' 8'46' 119'68' 8'6'68' 

146.28 2 47.54 2 46'60 2 46'44 2 46.76 I4866 h44.08 h46.22 hq5-13 145'46 
8 45'34 245'30 147.16 147.86 143.40 li47.98 h45.08 145.90 145-3% 145.18 

- 
45'81 47.92 46-88 47-15 45-08 48'33 44'58 46.06 45'2% 45-32 

IsgaerCircle- 8WW 146'20' 833°32t 158'32' 840'44' 160'44' 841i0Mr 161067# 855'8' 175'8' d i n g  I 
+ 

CXLVIlI 
&CXLVI 

h45.74 h46.62 hqq.96 144'ra 146.22 246.00 145.80 146.08 2 4 - 7 2  2 +6*56 
A45'50 h45.86 h44.64 145'58 145'84 145'96 l44-78 2 e5.70 143'76 2 46-92 
A4638 h46.86 Ze(g8 444'98 lqq.12 146.03 246'5a 144.34 245.14 246.28 

2 47-46 

45-81 46'45 44'86 44'89 45.91 45'99 45-70 45'04 44'54 46'59 



OBSERVED ANGLES. 189-0. 

- - - - 

NOTE.--(XVII) and (XIX) rppertnin to bnee-line figurea 

L 

At  (XZX) 

Ve6ruat-g 1852, obaertfed by Mr. G. Logan with Colonel Waugh's 24inch Theodolite No. 1. 
t0ctober 1860, obsdwed by M a j r  J. 2'. Walker and Lieutenants J. EerschZ and H, R. 

M= Mean of Group 
w = Belative Weight 

= Gncluded -le 

x= 4911'75 

w = 13 -66 

-I- = 0 '07 

C = 56' 27' 50~l.88 

M=51" '81  

M'= ~ 8 ~ l . 1 0  

= 18 -36 
I ; = 'OS  

c = 83022'28".Io 

M'= 28".1o 

angle 
between 

+ 

CXLIX & 
CXLVIII 

Lesser 
reading 

f 
CXLIx & 
CXLVIII 

Lesser 
reading 

t 

c X L ~  
& 

( X W  

reading 

t 
CXLVm 

& 
(XV 11) 

2Jiuillier with fioughton and rSimms' 36-inch Pneodolite. 

Circle readings, telescope being set on CXLIX 

0 ' 1  180'1 10 l2' 1810 12' 14'24 194'26' 21'37' 201' 37' 28'48) 208'48' 

I1 I f  I f  I f  I f  I1 I f  I f  N I1 

h49.68 h48.06 h5oS5a 850.64 A50.62 Z 48-04 ~ ~ 2 . ~ 2  1148.94 h47-94 h48.46 
h50.70 A48-42 hqg.22 851'20 h51.36 Z 49.90 1 50.70 h51-14 h48.54 h48.64 

h49.94 

50.19 48.24 49-87 50.92 50.99 48'97 51.56 50.01 48-24 48'55 

220'11' 40011' 227'29' 47'23' 284'34' M 0 8 Y  %lo 48' 61'48' 848068' 68'67' 

h53.60 1 52-62 2 53.50 2 52.30 151.62 2 48-92 150'56 152.52 d 5 0 . 9 ~  d49-56 
153'20 152.50 153.08 152.76 151'14 150.94 h53.20 I? 51-64 d51.65 d4g-56 
153'76 154'18 151.18 15o'fo 151.00 h51.14 h52.82 I?51'9.+ d51.27 dqy.08 

h52.86 h51.68 851.62 h48.84 1 50.82 
150.70 
152.32 

53-52 53.10 52.66 51-92 51.25 50.67 52-05 51.24 51-30 50.34 

66 'W 236"3W 6S0W 249'40' 70'62' 2SG052t 78'4' 258O4' 85"16' 266'16' 

h29.36 L27.54 826'78 h29-36 126'44 228.32 la8.;2 h29.98 h28.46 827'88 
h27.30 128.86 Aa;.oq h28.70 126.76 129'34 126.36 ha8.12 h28.60 A2876 
h26.92 1 27.98 h28.94 

27.86 28-20 26'91 29.03 26.60 28.83 27.69 29-01 28.53 28'32 

27s08En 06'39 283'61' 10SObl' 291'5' 111' 2' 298" 16' 118°16n 306'25' 125'W 

ha648 128'74 124.98 128.54 i? 28-50 h26'70 12904 i? 30.10 1 a7.72 128'24 
126'84 1 27'82 125'12 127'82 129.06 h27.54 127-72 130.04 128.16 132-64 
2 26'90 Z 28-32 2 26.48 2 28.36 127aj8 hr7-58 2 27.96 $28.28 1 27-96 1 32-12 

A2718 1 29-10 d28.86 
h28.32 d28-86 

2 7'44 d28-38 
h~g.30 

26.74 28-29 26'60 28.24 28-45 27-27 28-24 29-46 27-95 29-77 





QBEAT IPKDUS S1PIEB.  

Surna of #quare8 of Aparmt Efvors of Single Observations, a d  of Aparenf 
ETTors of Single Zeros. 

Nmk-(XXIV) and (XXV) appmtin to baseline figuree. 

RaulnYn. Number of 

I 0  

10 

10 

10 

10 

I 0  

I 0  

10 

10 

10 

1 0  

I 0  

I 0  

10 

10 

10 

I 0  

I 0  

10 

10 

10 

10 

I 0  

10 

I 0  

10 

10 

I 0  

10 

10 

10 

I0 

Sum of &lwm of 
Errors of single 

Observetione. 

20.93 
15-11 

20.25 

15-78 

10.53 

22-97 

7'47 
10.38 

10'54 
11-87 

26-59 

13-71 

15'65 
I I -66 

9-68 

I 5'68 

'5'33 
17-22 

26.2 I 

11'27 

12.44 
18.12 

15-09 
I 2.04 

12'45 
15.01 

13-88 

8.1 g 

25'3% 
16'17 

5-18 

13'21 

Station of 
Obsemation. 

(XXIF) 

99 

(XXV) 
91 

I 

99 

I >  

92 

99  

I1 

99 

99 

111 

99 

99  

IS' 

99 

99 

99 

99 

v 
99 

99 

99 

I'I 

99 

v 

1 8  

V I I  

st 

8s 

9 9  

3 

Bum of Flqnaws of 
Erromof single 

Zeros. 

" '4.5 
29-68 

7-48 
10.23 

6.96 

3-32 
5-00 

2 '4.5 
8.81 

5-15 
5'0% 

'"'97 

6'33 
2-78 

8.49 
1.81 

7-23 
10.89 

4-81 

I 2-04 

5'73 
a-83 

11.20 

19-67 

5'09 

6'23 

7'47 

4'55 
5-88 

2-55 
6.3 8 

9'g6 

. Troughton's 36". 

0 

Obeemed Angle. 

n 8i I 

I (m) 
(XXIV) & I 
I & 111 
I1 & Iv 
IV & I11 
I11 & (XXV) 
(XXV) & (XXIV) 
(XXIV) & II 
V & IV 
IV & I 
I & (XXIV) 

(XXV) I 
I & IV 
IV & VI 
II&V 
V&VI 
VI & 111 
III & I 
I & I1 
VII & V p I  
VIII & VI 
VI  & IV 
IV & I1 
I11 & IV 
IV & V 
V & VII 
VII & VIII 
I X & X  
X & VIII 
VIII & VI 
v I & v  

Number 
of Obaer- 
vatione. 

3 4 

31 

3 3 

3 7 

32 

34 

30 

32 

3 0 

31 

3 7 

32 

3 2 

3 3 

3 I 

32 

32 

33 

3 5 

32 

3 = 
34 

3' 

30 

30 

33 

31 

30 

36 

3 3 

30 

3 !a 



19%. GREBT INDUS SERIES. 

Sum of Sqecares of Apparent &ws of Sing& Observations, a d  of Apparent 
ETTw8 of Single Zeros. 

Station of 
Obeemtion. 

VIII 

9 )  

9 ,  

11 

IX 

J S  

9 )  

9 )  

X  

9 )  

1 )  

99 

XI 

9s 

9 ,  

1) 

XI1 

SP 

9 ,  

SP 

XI11 

91 

)l 

~1 

XIV 

91 

9s 

n 

xv 
PP 

91 

11 

XVI 

Sum of Sqtuuea of 
Errom of single 

Zem. 

6.12 

4'24 
2-51 

2-84 

7-28 

11.92 

4'27 
8-64. 

3-03 

4'65 

I 6-99 
11-29 

3-86 

1-72 

3'97 

' 1.67 
13-72 

7-52 
1'87 

II'I~ 

9'25 
8.1 I 

I 1.98 

11'71 

3'74 
7'20 

8-80 

18-33 

Number 
of Obser- 
vatione. 

30 

31 

31 

30 

31 

3I 

31 

31 

31 

30 

32 

32 

30 

30 

3" 

30 

3% 

32 

30 

30 

31 

31 

31 

31 

33 

33 

31 

31 

3 I 

31 

3 I 

31 

3 0 

O k e d  Angle. 

VI & v 
V & VII 
VII L  IX 
IX & X 
XI L  XI1 
mdtx 
x & vm 
VIII dz VII 
VIII L  VLI 
V I I L I X  
I X B X I  

XI&XlI 
XI11 & XTV 
X I V & X I I  
x I I & X  

X & U I  
X  & IX 
IX & XI 
XI & XI11 
XIII & XTY 

XV & XVI 
XVI&XIV 
X I V & X I I  
x I I & X I  
x I I & x I  
XI & XI11 
XI11 & xv 
XV & XVI 
XVII & XVIII 
XVIII&XVI 
X V I & X I V  
XIV & XI11 
XIV & XIIT: 9'68 

+ 

RxNARxs. 
Sum of Squares of 

Emrs of aingle 
Obnemationa. 

7'92 1 

Number of 

10 

. rough tan'^ 36". 

16-42 1 
10.34 
IO'I I 

13-66 

10.05 

9-90 

14'04 

11-47 
14.1 8 

15-97 

14'3 2 

4'94 
4-80 

7-07 
4.78 
6-85 

5-82 

'0.3 7 
rq'oa 

r 2 -65 

7-69 
I 0.03 

10'95 

22-35 

7-07 
I 0'03 

7'45 

9'85 

16-05 

14.1 r 

8-75 
7-26 

10 

I 0  

10 

10 

1 0  

10 

10 

I 0  

10 

10 

I 0  

10 

10 

I 0  

I 0  

10 

10 

I 0  

10 

10 

10 

10 

10 

I 0  

I 0  

I 0  

10 

I 0  

10 

I 0  

I 0  

10 



Sums of Square8 of Aparent Errors of Single Observatim, and of Aparent 
.Errors of Single Zeros. 

ILnuraane. 

1 

I 

~ T r o ~ g h t o n ~ ~ 3 6 ~ ~ .  

Sum of Squaws of 
E m m  of aingle 

%m. 

3-33 
6-14 

%'35 

3'5 1 
1-52 

2'34 

7'99 
2 -98 

5.20 

8-73 

8-09 

1'97 

6*39 

5-13 

4'97 

3-96 

5-96 
9.86 

8-53 

s89 
3 '65 

I3.77 
6.92 

2-61 

2-16 

4'2 7 

11-47 

6'14 

9-23 

Station of 
ObeeMon. 

XVI 

- 9 )  

19 

XVII 

99 

99 

$9  

XVIII 

9 9  

99  

99 

XIX 

99 

9 9  

11 

xx 
11 

9 9  

99 

XXI 

19 

99 

9 1  

99 

99  

XXII 

99 

XXIII 

91 

SXIV 

99  

Sum of Squared of 
Errors of single 

Obeervetione. 

6'24 
6.98 

12'35 
8.88 

3-71 

4'35 

6'23 

5'33 
3-88 

11-44 
15-12 

I3.52 

xa.79 
I 1'14 

11'11 

17-83 

23'30 
8.05 

I 6.6 7 

10.54 

16'93 
I 8.68 

22'37 
I I -66 

a8.4.4 

7'77 

6-95 

93'34 
24.1 I 

24-15 
22-85 

~9 

99  

Number of 
Gros. 

IO 

10 

1 0  

10 

I 0  

1 0  

I 0  

10 

10 

I 0  

1 0  

I0 

1 0  

10 

I 0  

13 

10 

10 

10 

I 0  

1 0  

10 

10 

10 

10 

10 

10 

I 0  

10 

I0  

10 

I 8.26 

14.64 

Obeerved Angle. 

x ~ n  8t xv 
XV L XVII 
XVII & XvIr.1 
XIXdZXX 
XX L XVIII 
XVIII & XVI 
XVI & XV 
XVI 8 XV 
XV&XVII  
XVII & XIX 
X I X & X X  
XXII&XXI 
X X I b c X x .  
XX & XVIII 
XvIII & XVII 
XVIn & =I1 
XVIIBXIX 
X M L X X I  
XXI & XXIII 
xnc & XXII 
-11 & XXIv 
XXIV & XXV 
XXV & X X m  
XXIII & XX 
XX & XIX 
XXIV & XXI 
XXI & XIX 
XX & XXI 
XXI&XKV 
XXVII &XXVI 
XXVI & XXV 

I 0  

Number 
of O h r -  

vstiona. 

3 0 

31 

3I 

30 

30 

30 

30 

3% 

3% 

3' 

3' 

31 

33 

30 

30 

34 

34 

30 

31 

30 

3 I 

32 

3 I 

31 

34 

30 

30 

3 I 

3 2 

3 I 

3 1 
XXV&XXT; 
XXI&XXLI 

3 2 

31 



1943.0. GREAT INDUS SERIES. 

A 

Btstion of 
Observation. 

XXV 

1' 

1' 

11 

XXVI 

9 )  

1) 

91 

81 

1' 

XXVII 

11 

XXVIII 

11 

X m  

18 

81 

81 

XXX 
'1 

19 

11 

XXXI 

11 

$9  

8 )  

8) 

'3 

XXXII 

1) 

91 

XXXIII 

1' 

Bum of B uam of 
Emn 07 kg10  

%ma. 

6'79 

6.54 
9.11 

3'79 

''95 

14'53 
I 2-30 

6'14 
11'40 

3'97 

5'54 

94'67 
12'20 

9'90 

13-90 

I4'5.5 
3.16 

6.0 r 

9.1 a 

Number of 

10 

I0 

I0 

I0 

10 

10 

10 

10 

10 

I0  

10 

I0 

10 

I0 

I 0  

10 

L O  

10 

10 

I0 

10 

10 

10 

I0 

I0 

10 

10 

10 

10 

I0 

10 

10 

I0 

Olmerved Angle. 

XXIII & X X I  
XXI & XXIV 

XXIV & XXVI 

XXVI & XXVIII 

WCX & XXVIII 
XXVIII & XXV 

XXV & XXIV 

XXIV & XXVII 

~~&~ 

XXIX dt XXX 
XXIX & XXTI 

XXVI & XXIV 

XXV & XXVI 

XXVI&XXX 

m & x x x I  
~ & x x x  
xxx & =TI 
=TI & XXvII 

XXVIII & XXVI 

XXVI dt XXIX 

XXIX Jt XXXI 
XXXI & -111 

XXXIII&MCX 

XXX & XXIX 

XXIX 82 XXXII 

-11 & xxxv 
XXXV & XXXIV 

XXXIV dtXXXII1 
XXllVI&XXXV 

XXXV&XXXI 

XXXI&XXIX 
XXX&XXXI 
x x X I & X X X I V  

Number 
of Obser- 
vet~ons. 

32 

3 5 

35 

33 , 

33 

3 3 

3 2 

3 2 

3 !i 

34 

3 2 

3 3 

3 3 

34 

3I 

30 

31 

3 2 

31 

3 1 

32 

31 

3 5 

34 

34 

34 

3% 

33 

32 

34 

33 

34 

35 

B P Y I P ~  
Sum of Squares of 
Errors of eingle 

Observetiom. 

20.92 

38.90 

35'80 

2 7'90 
22.32 

28-70 

20.76 

I 8-09 

s0'3 

2 7'49 

'4'99 

25-49 

25" 7 
36.39 
22-71 

I.5'49 
14'26 

3O.55 

9-79 

'5'93 

14'36 

1.5'79 
24'26 

15-52 

42'87 

24'34 

21'34 
15-81 

15-10 

'7'5' 
15.28 

19.66 

25.32 

\ 

J 

4'65 

Troughton's 36". 

11-71 

5'80 

7'75 
10.92 :: 

> 

Wangh's 24" No. 1. 

. A 

Troughton'a 36". 

1 
Waugh'a 24" No. 1. 

'5'7.5 
I 1-61 

3'97 
xa*qo 





196-~. GREAT INDUS SERIES. 

Sums of Sqwrea of Apparent Ewms of Xingle Obsmdona, and of A ~ a r e n t  
Ewws of Single Zeros. 

Sum of Squares of 
Erron of 8 b &  

Zeros. 

6'63 
10'72 

4'93 

7'29 
2.27 

2.40 I 
5'24 
6'56 

2.38 

I .56 

3 '90 

'7'07 

3'89 

6'55 

1858 

6-72 

3 '8.3 

3'38 
2'51 

2'48 

2-70 

3.08 

2.62 

3-50 
3-10 

0.86 

'O'73 
12-08 

7'48 

'5'53 
I 5'28 

5'37 
3'54 

Bmr*nm. BUcion of 
Obmnation. 

XLlI 

2 2  

9 9  

XLIII 

) I  

9 2  

XLIV 

9 )  

9 1  

XLV 

2 2  

89  

$2 

98  

$ 2  

XLVI 

89  

XLVII 

9 J  

2 2  

99  

XLVIII 

$ 9  

$ 9  

28  

p I X  
2 J  

9 1  

9 2  

2 )  

2 9  

L 

$8 

\ 

2 

Bum of S uarw of 
Erron 01 aingle 

Obeervationn. 

10'21 

18-47 
9-02 

I 7'2% 

15-34 

7-83 
11-27 

1 7'40 
I 1-96 

7-02 

9'69 
23.20 

18'88 

13'11 

13-94 

'3'70 

13'15 

" '94 
19-21 

I 6'96 

7'54 
8'03 

11-01 

16-99 

14-95 

15-79 
14'62 

10.91 

'5.79 

14-67 
I 4'06 

'5'29 
10.13 

- Waugh'a 24;' No. 1. 

Number of 

10 

I0 

I 0  

10 

10 

10 

10 

10 

10 

10 

I0 

10 

10 

10 

10 

10 

I0 

I0 

10 

10 

10 

10 

10 

I0 

10 

10 

10 

10 

10 

I0 

10 

I0 

10 

Oboned  Angle. 

XLIII & XLV 

XLV & XLIV 
XLIV & XL 
XLVII & XLV 
XLV & XLII 

XLII ‘2, XLI 

XL & XLII 

XLII & XLV 
XLV & XLVI 

XLVI & XLIV 

XLIV & XLII 

XLII & XLIII 

XLIII & XLVII 

X L n  Q XLVIII 
X L V ~  XLVI 
XLlV & XLV 

XLV & XLVIII 
L & XLIX 

XLIX & XLVIII 

XLVIII & XLV 

XLV & XLIII 

XLVI & XLV 

XLV & XLVII 

XLVII & XLIX 

XLIX & LI 

LI Q XLVIII 

XLVIII & XLVII 
XLVII & L 
L & LII 
LII & L I I I  

LI I I  & LI 

LII & XLIX 

XLIX & XLVII 

Number 
of O h -  
vations. 

3' 

31 

30 

3 2 

31 

30 

31 

33 

3 2 

30 

3' 

32 . 
31 

31 

31 

3' 

30 

31 

33 

32 

30 

3 I 

3 1 

3 3 

3 I 

3 2 

33 

3 I 

3O 

. 31 
33 

31 

30 



GREAT INDUS SERLES. 197-0. 

Sum of Square8 o j  Apparent Errors of Singla Obscmatim, and of Apparent 
E m  of Single Zeros. 

S u m  of S nares of 
E m m  01 single 
Zem. 

13-31 

9'23 
9'61 

2.29 

I 1-76 

4'9% 

i.74 
11-50 

6'30 

9.28 

15.08 

9.55 
8.03 

a.19 

20.9 1:: I 

10.41 

I 1'49 
2 I -96 

9.61 

6.07 

4'81 

6-80 

20'54 
6'01 

I '1: 
4.0 I 

4-6 I 

Blu*Bnn. Station of 

LI 

9 9  

$8 

LII 

99 

99 

LIII 

$9 

* I  

9 9  

99 

19 

LIV 

99 

19  

9 9  

IIV 

11 

9)  

11 

LVI 

9 9  

19  

9j  

99 

1J 

91  

)9 

9 9  

$9 

LVII 

19  

2 

6.72 'I'roughton'e 86" 

Sum of Squares of 
E m m  of single 

Obwrvationa. 

35.0' 

35'50 

29'0.5 

45'45 

23-03 

'3.84 

14-90 

5-23 

16.25 

9-36 
9.16 

10.83 

9'74 

36-55 

~ 3 . ~ 4  
14.81 

29-41 

'7.09 

34-07 

7'42 

25-84 

27-53 

25'49 
26-42 

1.5'54 

'4.95 

' 7-9 
26'1 I 

16'3 7 
32-2 I 

24.26 

'9'77 

. Waugh'a %I1 No. 1. 

16-22 8) 

Oboerved Angle. 

XLVIII & XLIX 

XLTX & LIII 

LIII & LV 

LIV & LIII 

LIII L XLIX 

XLIX L L 

LI & XLIX 

XLIX & LII 

LII L LIV 

LIV & LVI 

LVI & LV 

LV & LI 
LVIIl dr LVI 

LVIII & LVI 

LVI & LIII 

LIII & LII 

LI L LIII 

LIII & LVI 

LVI dt LvIr 

LVI & LVII 

LIX & LVII 

LVII L LV 

Lv & LIII 

LIII & LIV 

LIV & LVIII 

LVIII & LIX 

LIX & LvII 

LVII & LV 

LIP & LVIII 

LVIII & LIX 

LV & LVI 

LVI & In 

of 
ZBm. 

I 0  

I 0  

10 

10 

10 

I 0  

I 0  

I 0  

10 

10 

10 

10 

10 

I0 

I 0  

I 3  

10 

I 0  

I 0  

10 

10 

10 

1 0  

10 

10 

I 0  

10 

10 

I 0  

10 

10 

Troughton's 36". 

Waugh's 24" No. 1. 1 
J 

Troughton's 36". 

1 
?waugh'8 No. 1. 

J 
11 j Troughtan's 3 6 .  

Waugh'e %I1 No. 1. 

Number 
of Obwr- 
vatioua. 

34 

3 5 
36 

33 

31 

31 

3' 

30 

3 2 

30 

30 

30 

30 

34 

33 

3' 

3 2 

32 

33 

30 

3 4 

32 

34 

33 

32 

3 3 

33 

34 

31 

3 3 

33 

32 

LV & LVI 33 



I ~ G D .  GREAT INDUS SERIES. 

Sums of Squares of Apparmt Errors of Single 02iservations, and of Apparent 
Errors of Single Zeros. 

* 

Station of 
Observation. 

-- 

LVII 
LPIII 

19 

19 

11 

I9 

9, 

11 

99 

LIX 

11 

9) 

91 

11 

91 

19 

99 

LX 

91 

19 

19 

19 

Number of 
aroB. 

91 

19 

19 

1) 

19 

19 

91 

LXI 

I1 

99 

9) 

Observed Angle. 

LVI & LIX 
LSI ds LX 
L x  & LIX 
LIx 6: LVI 
LVI & LIV 
LxI ds IAx 
LX dt LIX 
LIX & LVI , 

LvI ds LIv 
LVII & LVI 
LVI & LVIII 
LVIII & LX 
L x  & LxII 
LVII & LVI 
LVI & LvIII 
LVIII & L x  
L x  & LxII 
LXI & LXIIT 
I‘xIII & I.4xIv 
LXIV & LXII 
I~xu & LIX 
LIX & L n I I  

* 

1 0  1 15-75 

Sum of Squnree of 
Errors of ~ingle 

Zmm. 

L M I  & LXI 
=I & =I11 
LXIII & LXV 
LXV & LXII 
LXII & LIX 
LIx 82 LvIII 
LVIII & LXI 
LXIII & LX 
LX & LVIII 
LXIII & LX 
LX & LYIII 

Number 
of Obser. 
vations. 

3 4 

3 3 

3" 

32 

33 

3 4 

36 

34 

35 

33 

3 2 

34 

33 

36 

34 

38 

4I 

3 3 

3 4 

3 

32 

34 

Troughtoll's 36". 

Rxyaans. 
Sam of Squaree of 
Errors of single 

Observatione. 

13.70 

16-86 

I5.93 
16.04 

29-25 

34.0~ 

34'88 

27-91 

P.37 
a I .72 

12'95 
21.03 

21'29 

29'27 

23'19 
40.60 

5.5'0~ 

32-56 

33'I4 

13-79 
18-78 

37'20 

33 

4I 

56 

51 

3 7 
36 

3 5 

34 

34 

3 0 

30 

10 

1 0  

I 0  

10 

1 0  

10 

10 

10 

10 

10 

10 

10 

I 0  

I 0  

I 0  

1 0  

I 0  

10 

10 

10 

i 1 0  
I 

6'9 I 

4'3 7 

Troughton's 3G". 

13.38 
6.46 

13'05 / ) w ~ ~ v ~ I c N ~ . ~ .  
5.08 

5'39 
b 

7 '90 

4'01 
Waugh's 24" No. 1. 

8.31 j 
4'9' 1 
14-28 

Troughton's 36". 

7'j2 

12-49 

17.48 Waugh's 24" No. 1. 
4-84 

2 2 '04 10 

78.69 1 0  

"9'77 I 0  

94'47 I 0  

37"9 I 0  

24-62 I 1 0  

I7.Q0 

13-58 
I 1.27 

6-24 

'3'g0 

21-10 

24-67 

'4'9' 
10.26 

10.16 

I 

1 

t Troughton's 36". 

J 

10 

I 0  

I 0  

10 

I 0  

20'99 
7.02 

)Waughls 24" No. 1. 
6.78 



GREAT INDUS SERIES. 199-0, 

Sums of Squares of Aparent Errors of Single Observations, and of Apparent 
Errors of Single Zeros. 

BEuaans. 

} Naugh'a 24" No. 1. 

} Troughton's 36". 

i Waugh'e 24" No. 1. 

) Tmughln'8 36". 

)mugw8w Fl0. I. 

1 
) Troughton's 36". 

j 

I Waugh's 24" No. 1. 

I 
} Troughton's 36" 

1 Waugh'e 24" No. 1. 

Troughton's 36". 

Sum of Squeres of 
Errors of single 

Observations. 

18.19 

33'85 
z.g.08 

IZO'j4 

10.3 7 
r 8.52 

49-74 
22.64 

99-68 

77'66 
60.20 

28.10 

8-89 

13-38 

35'60 
I 24'56 

31'58 
46.80 

138.66 

10'43 
I 1.96 

12.55 
11-87 

16.33 

13'39 
I 29'68 

160-14 

24'15 
20.07 

6'06 

36'89 
16.02 

Number 
of Ohscr- 

ratio~is. 

32 

32 

3 1 

4 !3 

3O 

33 

33 

3 4 

3 7 

44 

38 

3 4 

3 4 

34 

3 5 

44 

3 7 

41 

45 

32 

30 

30 

30 

31 

31 

43 

5O 

33 

32 

30 

39 

3 1 

Station 
0 beervation. 

LXII 

>, 
7, 

Y) 

LxII I  

99 

9 9  

9 9  

9 9 

9 9  

19 

LXIV 

99  

?9 

99 

LXV 

99 

)) 

99  

LXVI 

9 2  

)) 

19 

39 

,9 

29  

9 )  

LXVII 

9 9  

LXVIII 

Y *  

9 s  

Observed Angle. 

LIX & TAX 

L S  & LXIV 

LIX & LX 

L x  & L x v  

L s V I I  & L x m  

LXVI & LXIV 
LXIV & L S  

LX & LXI 

LXVI & IIXV 

LXV J: LX 

LX & LXI 

LXII & LX 
LX h. LXIII 
LXIII & LXVI 

LXVI & LXVIII 

LXII  d: LX 
I'x Cb LXIII  

LXIII & LXVI 

LSVI  & LXVIII 

LXVIII '& LXIV 

LXIV & LXIII 
LXIII & LXVII 

LXVII & LXIX 

LXIX & LXX 
LXX & LXVIII 

LXVIII & LXV 

LXV & LXIII 
LXIX & LXVI 
LXVI & LXIII 

LXIV & LXVI 
LXV & LXVI 

LXVI & LXX 

17.76 

NllmbRr of 

I 0  

10 

10 

10 

I0 

10 

10 

T O  

I 0  

10 

10 

10 

10 

I0 

10 

13 

I 0  

10 

10 

10 

10 

10 

10 

10 

I0 

I0 

10 

I 0  

I0 

10 

10 

31 LXIX 4'4 1 

''I ' / } Waugh's 24" No. 1. 

Sum of Squaws of 
Errors of eingle 

Zeros. 

"'97 
8.29 

I 0.05 

11'53 
9.60 

5-03 
18.80 

19-68 

1::: 
4'5 1 

f '24 

2*08 

2 '00 

2'98 

3'24 

5.80 
*'OI 

1';8 

I 0.68 

42'99 
20.24 

6.93 

I 8'83 
3'88 

5'29 

' 7'34 

i '95 

12-79 

LXXII Jz LXSI  



~ ( X ) - D .  GREAT INDUS SERIES. 

Sums of Squares of Aparmt .Errors of Single Observations, and of Apparent 
Errors of Siagle Zeros. 

O M e d  Angle. REyurx~. 

LXIX 
99 

J9 

ILfX 

99  

9 9  

$9  

LXXI 

9 9  

9 

9J 

99  

9) 

LXXII 

99  

mxII.I 

99  

99  

$9  

LXXIV 

> 

2 

99 

9, 

9 9  

LXXV 

39 

99  

), 
9) 

99 

LXXVI 

99 

99 

99 

r Waugh'~ 24'' No. 1. 

LI[xI& LXX 

LXX & LXVI 
L7n.I & L x n I  

LXVIII & LXVI 

LXVI & LXIX 

L x I x d : L x x I  
LXXI & LXXIII 

LXXIII & LXX 
LXX & LXIX 
LXIX & LXXII 

LXXn & I i x x I v  
LXXIV & LXXV 

LXXV & LXXIII 

LXXIV & LXXI 

LXXI & LXIX 

L x x  & =I 

LXXZ & LXXV 
LXXV & IJLXXI 
LXXXI & I;XXXII 

LXSVII & LXXVI 

} Troughtou'~ 36". 

LXXVI & LXXV 

LXXV & LXXI 
LXXI&LxxIl  
LXXIII & LXXI 
LXXI & LXXIV 

LXXIVLLXXVI 

LXXVI&LXXVIII 

LXXVIII &T;KXXT 
L X x n  & L-I 

IXXV & LXXIV 

LXXIV & LXXVII 

LXXVII & LXXIX 
LXXIX & LXXX 

33 

32 

3I 

3a 

31 

32 

3 2 

31 

31 

3 2 

3% 

31 

31 

30 

30 

3 2 

32 

3 7 
36 

30 

30 

31 

3' 

3 0 

3 I 

31 

30 

34 

36 

31 

34 

31 

3 1 

4.92 

4'7 7 
7-34 

5'99 
1.98 

3-74 
11-00 

5-20 

6.43 

14-55 

7"5 
4-62 

3-15 

3-29 

9'23 
8-76 

8-75 

"04 

3 1)' 

24-02 I0 I 

7'45 
Waugh'a 24" No. 1. 

8-41 

3'84 

24-67 

'69 } Tmught0nv5 36". 
4.16 

5'3 = 

6.96 

18-17 I 
12.87 

aa.56 

I 2.48 

18-36 

17-58 
12-38 

20.26 

16-99 

Ige25 
20.27 

r 4.86 

8-31 

7'52 

15:32 

16-99 

45'84 

39'02 

9'3 7 

8.94 
I 8.23 

14-07 

8'5 7 
19.98 

15'09 
14.00 

24-16 

3I'I7 
10.16 

26'34 

'7'78 
22.30 

10 

10 

10 

10 

10 

10 

10 

10 

I0 

10 

10 

10 

I0 

I0 

I0 

10 

I0 

10 

10 

I0 

10 

I0 

I0  

10 

10 

10 

10 

10 

1 0  . 
I0 

I0 

10 



GREAT INDUS SERIES. 201-0. 

Sums of Squares of Apparent Errors of Single Ohsetrrations, and of Apparent 
Errors of Single Zeros. 

IEN*nan. 

}WaUgw8 2411 No. 1. 

Number of 
%- 

10 

Sum of Squares of 
Errom of single 

Observatione. 

14-23 

Station of 
Oh8tion. 

LXXVI 

%roo. 

9-06 '" 
3-26 

LXXVm 

97 

9 )  

99 

LXXIX 

99 

29 

y 3  

LXXX 

2 3  

J J 

73 

LXXXI 

J> 

9) 

JY 

)J 

J Y  

LXXXII 

99 

LXXXIII 

J9  

LXXXIV 

Obeerved Angle. 

LXXX & LXXVIII 

10.1 I 
Troughton'n 36". 

3.15 

11-37 10 

I I '62 

'5'77 

Y J  

LXXVII 

J9 

Number 
of Obser- 
wtions. 

30 

28.23 

16.15 

20.07 

'4.9 7 
20'3 I 

'5'93 

'5'g0 
21.19 

29'87 
12-12 

11-18 

48.08 

46'91 

37'14 

58'70 

32'55 
29.20 

63 '62 

1 7'49 

23'44 

63-13 
51'00 

41.30 

43.01 

25.35 

35'07 

3 7'59 

35-56 

19'25 

3 '44 

1'3 

LXXXIII&LXXXI 

LXXXI & LXXV 

LXXV & LXXVI 
LXXvI & Lxxx 
=TI & LXXXV 
Lxxxv & I I ~  

L x X x  & L n V I  

LXXVI & LXXVII 

LXXVIII & LXXVI 
LXXVI & LXXIX 

LXXIX & LXXXV 

LXXXV & LXXXVII 

LXXXlI& LXXIZI 
LXMII & LXXV 

LXXV & LXXVIII 
L x x v I I I  & L x x x I I I  

LXXXIII & LXXXIV 
LXXXIV & LXXXII 

LXXIII & LXXPI 

LXXXI& LXXXIV 

LXXXIV & LXXXI 

L x x x I  & LxxvIII 
LXXXU & LXliXI 

LXXXI & LXXXIII 

10 

I 0  

10 

1 0  

I 0  

10 

10 

10 

I 0  

10 

10 

10 

10 

10 

10 

1 0  

10 

10 

10 

10 

10 

10 

I 0  

10 

10 

10 

10 

I0 

10 

})Waugh't~ 24'' No. 1. 

35 

3' 

32 

32 

31 

3O 

3 I  

3% 

35 

32 

31 

34 

38 

33 

40 

39 

35 

41 

3 3 

35 

41 

3 7, 
37 

37 

LXXVIII & LXXV 
LXXIX & LXXVI 

lzxvI & LxxIv 

99 

JP 

99 

92 

30 

32 

3% 

6.3 3 

:" 
1 1 - 1 7  

4-32 

9'37 

7'70 
7-42 
9.61 

5.06 

6-01 

2-98 

6'43 
2-23 

10.95 

9'34 
1-82 

7'89 
5.81 

"'74 

9.17 LXXXTX & LXXXVII 

LXXXVII & LXXX 
LXXX & LXXIX 

LXXIX&LXXXVI 5.62 

1 Waughsa 24'l No. 1. 

32 

32 

3 3 

31 

\ 

Tmughton's 36". 



20%~. GREAT INDUS SERIES. 

Sums of Squares of Amarent Errors of Single Observations, and of Apparent 
Etrors of Single Zeros. 

Station of 
Obaervntion. 

LXXXV 

LXXXVI 

I ,  

LXXXVII 

? I  

LXXXVIII 

I f  

9 ,  

$ 9  

LXXXIX 

I ,  

9 1 

I ?  

XC 

I ,  

l t  

2 9  

> J  

9 7 

XCI 

, 9 

XCII 

,! 
XCIII 

9 ,  

9 s  

I t  

XCIV 

s t  

f I  

I f  

XCV 

9 7  

Observod Angle. 
Number 
of Obser- 
vations. 

LLXXI'I & LsYYVIII 

L ~ V I I I  & LXXXV 

LXXXV & LXXIX 

LXXX & LXXXV 
LXXXV & LXXXIS 

XCI & XC 

XC & LXXXIX 
LXXXIX & TAXXXV 

LXXXV & LXXXTI 

L2cCXVII & LXliXV 

LXXXV & ~ Y I I I  

LXXXVIII & XC 

XC 8.3 XCII 
XCIII & XCIV 

XCIV & XCII 
XCII 6: LXXXIX 

LSXSIX & LSX9VIII 
LXXXVIII & XCI 
XCI a XCIII 
XCIII & XC 
XC J: LXXXVIII 

LXXXIX & XC 
XC & XCIF 

XCVI L XCV 

XCV & XCIV 

XCIV d: xc 
XC & XCI 

S C I T  6: S C  

XC t XCIII 

SCIII a xcv 
SCT &; XCVlI 

XCFIII  & XCIX 

XCIX & XCVII 

Sum of S uares of 
~ r ro r s  o l  eingle 

Zcroe. 
sum Bmls  of 'qusm of ~iligle of 

Observations. 

32 

3 1 

30  

3 2 

38 

3 1 

.? 1 

3 I 

32 

3 1  

36  

33 

32 

36 

34 

32 

30 

3' 

3 3 

3 I 

32 

31 

4 0  

30 

31 

33 

30 

34 

3 6 

32 

3 I 

33 

3 4 

Numbrr of 
Zeros. 



GlREAT INDUS SERIES. 203--1,. 

Suma of Spuures of Apparent Ewws of Single Observations, a d  of Apparent 
Ewors of Single Ze~os. 

RVW. 
Zem. 

Number of 
Zeros. 

- - - - 

Sum of 8 uaree of 
E m n  01 single 

Obeervatiom. 
-. - - - - - 

station 
Observation. 

10 

1 0  

10 

1 0  

I 0  

10 

I 0  

10 

10 

1 0  

I 0  

10 

I 0  

10 

1 0  

10 

1 0  

1 0  

10 

10 

10 

I 0  

I 0  

10 

10 

10 

I 0  

10 

1 0  

I 0  

I 0  

10 

10 

8.91 

ge23 

8.54 

30'55 

49-51 

44-73 

42'56 
22.50 

21.44 

19-93 
I 8.00 

I 7-01 

23'32 

54'96 
I 8-63 

= 2'49 
I I '64 

29'71 

20'97 

48-78 

49'3 7 
29'73 
28.27 

26'19 

34'54 

7'97 
10.78 

19-28 

26'41 

94.04 
I 0.46 

13'j2 

90'69 

57'95 

37.11 
83-20 

XCV 

97 

99 

92 

XCVI 

11 

XCVII 

) I  

XCVIII 

9 2  

l 9  

l l  

XCIX 

9  9  

JJ 

19 

C 

J l  

17 

7  7  

J V  

l l  

CI 

l l  

CII 

79  

CIII 

J P  

79 

7 )  

CIV 

99 

n 

Obnervrd &la. 

10'34 I 
2.34 
3.06 

5'54, 
5.00 

7'34 

7 '85 
'5'5" 
5'83 

8.39 

I t  '54 
10.16 

9'89 
6-24 

12.13 

5'91 

13-74 

4'53 

7'52 

f '99 
6.1 3 

7.27 

5-14 

6'# 

4'79 

15-54 
I 4-06 

18-53 

Number 
of O k r -  
vations. 

XCVII & XCIV 

XCIV & XCIII 

XCIII & XCVI 

XCVI & . XCvIII 

XCVIII & xcv 
XCV & XCIII 

XCIV & xcv 
XCV & XCIX 

CI & C 

c & XCIX 

XCIX & XCV 

XCV & XCVI 

XCVII & xcv 
XCV & XCVIII 

X C v m  & c 
C &.CII 

CIII & CIV 

CIV & CII 

CII & XCIX 

XCIX & XCVIII 

XCVIII & CI 

Cl  & CII I  

CIII & C 

C & XCVIII 

XCIX & C 

C & CIV 

CVI & CV 

CV & CIV 

CIV & c 
C & CI 

CII & C 

C & C I L I  

CIII & CV J 

33 

3 (i 

34 

3 3 

32. 

35 

30 

30 

33 

33 

3 5 
31 

34 

3O 

32 

31 

36 

38 

33 

33 

32 

33 

3 0 

30 

31 

3 2 

32 

31 

34 

37 

38 

34 

45 

+ 'l'roughton's 36". 



204-9. QREAT INDUS SERIES. 

Sum of Squarsa of Apparent Error8 of Single Okervations, and of Apparent 
Ewors of Single Zeros. 

Ohmation. 

CIV 

cv 
17 

11 

1 7  

11 

7 1  

C'iI 

l l  

11 

CVII 

11 

CVIII 

IJ 

11 

C I L  

11 

J l  

11 

11 

2 9  

CX 

11 

0x1 

11 

31 

PJ  

21 

CXI I  

J I  
\ 

J l  

11 

CXIII  

R s u m ~ s .  0-d bngle. 

CV & CVII 

CVII 6; C r v  

C I v  & CHI 

CIII  & CVI 

CVI & CIX 

CIX & CVIII 

CVIIJ LIZ CVII 

CX 6% CIX 

c n  dc cv 
CV & CTII 

CIV & CV 

CV & CVIII  

CVII & CV 
CV & CIX 

CIX & CXII 

C V I I I  & CV 

CV & CVI 

CVI & cx 
CX & CXI 

CXI & CXII 

CXII & CVIII 

CXI & CIX 

CIX & CVI 

CXIV & CXII I  

CXII l  & CXII  

CXII 4% CIX 

CXII & CIX 

CIX & CX 

CVlII  & CIX 

CIX & CXI 

CXI $ C X I I I  

CXI I I  & cxv 
CXIV & CXVI 

1 

I 
) Troughton's 36". 

- 
31 16-36 I 6 2  I 

34 18.19 5'22 

3 7 55 83 12'01 

38 78.09 6.79 

35 

3 7 

3 4 

36 

41 

33 

35 

3 4 

32 

31 

32 

3 7 

33 

4' 

36 

3 7 
3 3 

31 

32 

3 5 

34 

3 7 

31 

36 

30 

30 

65'27 

61'47 

33-78 

42-72 

95.0' 

34'86 
60.5 I 

18-26 

25'3 7 
I 1-78 

19'97 

53-32 

26.3 7 

48'40 

56'3 1 

38'58 
26.28 

;-;I 

1 8'5 7 
59-16 
26.24 

52.18 

14.1 j 

40.36 

17'2.5 

14-50 

77'73 

26'45 

3 5 32-14 

3 '90 

" '53 

1 0  3-55 

10 / 5'56 
1 0  1 4.11 

10 I 6.86 

I. i 
I 

10 

10 

10 

I 0  

10 

10 

13 

10 

10 

10 

1 0  

10 

10 

I 0  

10 

10 

10 

10 

10 

10 

I 0  

1 0  

4'95 

8-45 
6.10 

1-91 
8-98 

13'73 
8.62 

3.82 

6.2 I 

13.3~ 
16.82 

"'57 
11.12 

I '69 

4'50 
9-60 

7'60 

6.05 

4'04 

I 7.41 
8.1 r 

"'95 

9'55 



(TREAT INDUS SERIER. 

Sums of Squares of Aparent .Errors of Single Observations, and of A p a m t  
Errors of Single Zero's. 

Station of 
obserratlon. 

CXIII 

71 

Number 
of Obser- 

vations. 

34 

.? 8 

Obearved Angle. 

CXVI & CXVII 

CXVTI & CXV 

1) 

j7  

17  

CXIv 

9 ,  

CXV 

99 

CXvI 

y y  

7 1  

9 1  

CX'FII 

97  

Jp 

yJ 

CXVIlI 

19 

YJ 

Y P  

22  

9 1  

CXIX 

Y *  

CXX 

y9  

CXXI 

I 1  

73 

9 )  

CXXII 

Y P  

7 

Rlunnre. 

Troughton's 36". 

Sum of $urtms of 
Errom o slngle 

Zeros. 

8-72 

10.80 

Sum of Squares of 
Errors of slngle 

Obaervatlooa. 
-- 

30'83 

C x v  & CXII 33 , 

CXII & CXI 34 

CXI & C x W  1 / 8  

8.76 

I 2.06 

8.3 1 

9'43 
8.86 

2-80 

8.10 

9.2 I 

9.97 

'O 35 

14-55 
12.46 

6.24 

7.10 

5'40 
16-17 

I 0.58 

9" 7 
12'72 

6.46 

" '79 
10.73 

9'85 

9'75 

3-53 
I 0.69 

4.56 
I 1-03 

9-20 

7-56 
8.50 

xumbar of 

10 

'9.39 
41'84 I :I 

CXVI & CXITI 

CXIII Bi CXI 

CXII & CXIII 

CXIII & CXVII 

CXIX & CXVIII 

C X ~ I I I  8t CXVII 

CXvIT & CXIII 

CXIII & CXIV 

CXV & CXIII 

CXIII & CXVI 

CXVI & CXVIII 

CXVLII & CXX 

CXXII dt CXX 

CXX & CXVII 

CXVII & CXvI 

CXVI & CXIX 

CXIX & CXXI 

CXXI & CXXII 

CXXI & CXVIII 

CXVIII & CXVI 

CXVII & CXVIII 

CXVIIIdZ CXXII 

CXXIV & CXXIII 

CXXIII dz CXXII 

CXXII & CXVIII 

CXVIII & CXIX 
CXX & CXVIII 

CXVIII & CXXI 

31'58 10 

47'24 

57'23 

I 7'94 

8.44 

19-13 

36.54 

33.75 

3a'63 

64'33 
27.02 

4 1 .go 

03'8 7 
2402 

33'76 
22-40 

31e24 

95'21 

33'61 

55'62 

19-48 
8.66 

I 1-28 

7-90 

44'57 

27'09 

33'98 

41-13 
38.88 

59'74 

3 i 

32 

30 

32 

3 7 

. 33 

35 

3 7 
3 3 

33 

32 

32 

36 

3 3 

33 

39 

3 7 
3 7 
35 

3 * 
30 

30 

34 

33 

33 

3 4 

3 5 
35 

I 0  

10 

10 

10 

10 

10 

lo 

1 0  

I 0  

10 

10 

10 

10 

10 

10 

1 0  

10 

10 

I 0  

I 0  

10 

10 

10 

10 

1 0  

10 

10 

10 

10 
f 



20GD. GREAT INDUS SERIES. 

Sums of Squares of Aparent %ors of Single .Observations, and of Apparent 
Errors of Single Zeros. 

Station of 
m a t i o  

- 

CXXII 

I 

CXXIII 

DI 

71 

Y Y  

YI 

> Y 

CZIv 

)I 

cxxv 
1) 

CXXVI 

11 

)I 

I 7  

cxm-11 

11 

> Y  

39 

CXXVIII 

9 9  

1 1  

IY 

1) 

~7 

C X x m  

19 

cxxx 
I> 

CXXXI 

IY 

19 

O b n a d  bugle. 
Number 

of O h r -  
vations. Obeervations. 

1 

Sum of Squares of 
E m m  of ingle 

%roe. 
- . - _ I  

Numbor of 
, 

Sum of 8 wres of 
E m n  01 oingle R s x ~ s s s .  

9'49 

I 
CXXI & CXXIII 36 37'88 
CXXIII & CXXV 1 
CXXVII dr CXXV 
CXXV & CXXII 
CXXII t CXXI 
CXXI $ CXXIV 
CXXIv & CxxvI 
CXXVI d: CXXVII 
CXXVI & CXXIII 
CXXIII & CXXI 
CXXII & CXXIII 
CXXIII & CXXVII 
CXXIX & CXXVIII 
CxXvIII & CxXvlI 
CXXVII & CXXIII 
CXXIII d: CXXIQ 
CXXV & CXXIII 
CXXIII & CXXVI 
CXXVI & CXXVIII 
CXXVIII & CXXX 
CXXIX & CXXXI 
CXXXI & CXXXII 
CXXXII & CXXX 
cxxx & CxXvII 
CXSVII dt CXXT:I 
CXXVI & CXXIX 
CXXXI&C~VLII 
CXXVIII & CXXVI 
CXXVII & CXXVIII 
CXXVIII&CXSXII 
CXXXIII & CXXXIV 
CXXliIV & CXXSII 
CXXXII & CXXVIll 

40 

3 3 

3 4 

3 4 

3 0 

34 

36 

3 1 

3 3 

3 3 

33 

33 

34 

30 

3 5 
3 I 

31 

32 

33 

38 

31 

3 3 

3 7 
33 

gq 

30 

43 

33 

33 

33 

35 

34 

> 

Troughtou's 36". 

I0 j 
49'99 1 1 0  15-98 

8.42 

10.29 

I 0.26 

9-19 

4-24 
12-67 

3'26 

34'5 7 
48-16 

3 1.96 

36'57 

31.17 

32'4.5 

13.70 

lo. 

10 

10 

10 

I 0  

1 0  

10 

7 '44 
I 

8.2 I 

8-90 

40'78 

35'83 

19-95 

38-67 

30.21 

. 2.47 
31'33 

24'09 

l1'5.5 

30'34 

I 3'63 

22'80 

25'i9 
28.13 

38.09 

20.47 

I 0  

10 

I 0  

10 I 8 90 

10 i 8.97 

5'32 

10 I0 1 1 0.0.5 

10 9“v 

10 7-88 

10 14-36 

I 0  13'65 
10 12'44 

10 2.41 

10 7-76 

10 17.05 

I I 0  6'99 

8.20 

'4.77 
10.30 

9'3 I 

3-26 

7'5 
3'27 

3 '64 

24.85 ' I 0  

33-23 1 0  

35'03 j '0 

26.68 

8.30 

69-15 
26.84 

28.94 

10 

10 

I 0  

10 

I 0  



i. 

GREAT INDUS SERIES. 

Sums of Squares of Aparent Errors of Single Observations, and of Apparent 
Errors of Single Zeros. 

Station of 
Observation. 

CXXXI 
CXXXII 

9 2  

19 

Y Y  

CXXXIII 

7 9  

9 9  

99 

CXXXIV 

99 

99 

2) 

CXX.V 

9) 

'9 

9 y  

CXXXVI 

2' 

Y Y  

7y  

CXxXVlI 

2 9  

9 9  

y 9  

9 2  

79 

c!X2CXVIII 

Y t  

9) 

CXXXrX 

2 9  

CXL 

O b m e d  Angle. 

CXXVIII & CXXIX 
CXXX & CXXVIIT 
CXXVIII & CXXXI 
CXXXI & CXXXIII 
CXXXIII & CXXXIV 
CXXXV & CXXXVI 
CXXXvI & CXXXIV 
CXXXIV&CliXXII 
CXXXII & CXXXI 
CXXXII & CXXXI 
C-I &CXXXIII 
CXXXIII & CXXXV 
CXXXV&CXXXVI 
cxxxvIIIacxs~\rr 
CXXXVII & CXXXVI 
CXXXVI & CXXXIV 

CXXXIV& CxxT;III 
CXXXIV 62 CXXXIII 
CXXXIII & CXXXV 
CXXXV & CWXVII 

CXXXVII&CXXXIX 

CXXXVI&CXXXV 
CXXXV&CXXXVIII 
CXXXV1J.I & CXLI 
CXLI & CXL 

CXL & CXXXIX 
CXXXIX&CXXXVI 
CXLII & CXLI 
CXLI & CXXXVII 
CXXXVIIBiCXXXV 
CXXXVI&CXXXVLI 
CXXXVII 82 CXL 

,CXXXIX & CXXXVI'I 

Sum of u r e a  of 9 Errora o single 
Observations. 

45'06 

Number 
of Obeer- 

vations. 

34 

33 

37 

32 

3 r 

33 

3 5 
34 

39 

34 

32 

34 

31 

36 

39 

34 

35 

35 

34 

39 

38 

39 

36 

38 

39 

36 

34 

3 3 

33 

37 

36 

3 6 

47 

Number of 

10 

R E U R ~ .  

- 

Sum of 8 uarea of 
Errom 02 ~ h g b  

Zeroe. 

23'45 

- 

10-I.?. 

20.80 

4-30 

9'35 

13 '64 
6.18 

16.11 

23.15 

5'95 
10.28 

16.98 

9.82 

4-92 

7-48 

"'74 
8.58 

'9'23 
5-10 

9'5' 

5-83 

7 '48 

I5.99 

3'67 
8.65 

8-46 

2.65 

::;: 
8-06 

6.16 

5-54 

6.45 

, 

26'39 10 

57'IO 

I 8.46 1 1: 

. Troughton's 36". 

14'13 
2 1'40 

32-68 

19-36 

54-02 
26.88 

19'98 

23-14 
21-84 

14'9% 
26.90 

23 '04 

51.84 

36.87 

34'03 

25'5' 
31'23 

58'75 
30.00 

30'1 I 

43'15 

30.52 

36.01 

23 '02 

23'1 7 
22.30 

27-51 

23 '40 
40.80 

1 Troug&ty'a 24" 

1 Trougtitonb 36': 

10 

I 0  

I 0  

I 0  

I 0  

10 

10 

10 

10 

10 

10 

I 0  

10 

1 0  

I 0  

I 0  

10 

I 0  

10 

10 

10 

10 

10 

10 

I 0  

10 

10 

10 

10 



208--~. GREAT INDUS SERIES. 

Sums of Squares of Aparent E p r M s  of Single 06servation8, and of Aparent 
Ewors of Single Zeros. 

NOTIJ,-(XVII) appertaine to baseline figure& 

b 

of 
Oboewstion. 

CXL 
79 

CSLI 

21  

27 

~t 

97 

n 

CXLII 

$7  

CXLIII 

99  

Y Y  

1)  

~7 

17 

CXLIv 

22  

9 )  

YY 

7 9  

17  

CXLV 
99 

2) 

Y Y  

Y Y  

Y Y  

9) 

9) 

YY 

YY 

CXL\;I 

39  

Observed Angle. BIKHABKB. 

(%XXVII d: CXLI 36 27-63 
CXLI & CXLIV 30 5'56 4-22 

CXLII & CXLlII 33 I 0.86 
CXLIII & CXLIV 3 9 18'44 
CXLIV & CXL 1 0.80 3 5 9'44 
CXL ‘4~ CXXXVII 35 11-32 6.25 

C ~ d c C X X X ~  33 I 6.02 10 

CXXXVIII & CXLII 34 11-28 10 4'35 

CXLIII & CXLI 

CXLI & CXXXVIII 

CXLVl & CXLV 
CXLV & CXLIV 

CXLVI & CXLv 

CXLV & CXLIV 

CXLIV & CXLI 

CXLI & CXLU 

CXL & CXLI 

CXLI & CXLIII 

CXLIII & CXLV 
CXLV & CXLVII 

CXLIII & CXLV 

CXLV & CXLVII 

CXLVIII & CXLVII 
CXLVII & CXLIV 
CXLIV & CXLIII 
CXLlII & CXLVI 
CXLVI & CXLVIII 

CXLVIlI & CXLVII 
CXLVII & CXLIV 
CXLIV & CXLIII 
CXLIII & CXLVI 
CXLVI & CXLVIII 
(XVII) & CXLVIII 
CXLVLII & CXLV 

39 

41 

33 

3 1 

20 

2 o 

32 

38 

34 

3 5 
21 

2 I 

39 

33 
2 0  

20 

20 

20  

20 

43 
36 
36 
3 7 
39 
20 

2 1 

23'59 

35-88 
1z.15 

9'67 

6.56 

2-74 
5-20 

17-18 

14'22 

"'99 
10'04 

5'49 

25'87 

9-03 

5'74 
5'32 
4'3 2 

4-56 
7-58 

40'85 
23'15 
14'61 

23-04 
~5 .20  

3-18 
10.86 

I 0  

10 

10 

I0 

10 

10 

10 

I3 

I0  

I0  

10 

10 

10 

10 

I0 

I0 

I0 

10 

10 

10 

10 

10 

I0 

10 

10 

10 

} Troughton'a ?A" 
4.61 No. 2. 

5-73 Troughton's 36". 
4'53 

16-24 Waugh's 24" No. 1. 
z 1-69 

3-24 
4'82 

5'5' 

7'78 

"" 
7'7' 

4-22 

} Troughton16 24" 
No. 2. 

] TIX~;",~ 24" 

} Waugb's 24" l o .  1. 

] !l'roughton'~ 36". 

19'3 5 

27'66 
28.38 

6.3 2 

I:': 

2'59 
7.26 

17-31 6'00 

1 1 Troughton's 36". 

} Waugh'a 24" No. 1. 





210-D. G R E A T  I N D U S  B E R I E S .  

From the preceding data of the sums of the squares of the apparent errors, in the measurement of 
each angle, we may ascertain the e. m. s. (error of mean .square) of observation of a single measure of an 
angle, and the e:m. s. of graduation and observation, of the mean of the measures on a single zero, for each 
group of angles measured with the same instrument, by the same observer, and under similar circumstances. 

The instruments employed were Troughton's 36" Theodolite, Colonel Waugh's 24" Theodolite No. 1, 
and Troughton's a" Theodolite No. 2. With the first 4.09 angles were measured, with the second 209, with 
the third 9 only. The azimuthal circles of all three instruments were read by 5 microscopes, and observa- 
tions were taken on 5 pairs of zeros (face right and face left), giving circle readings at 7' 12' apart. 

The e. m. s. of observation of a single measure =d Sum of squares of apparent errors of observations. - 
of an angle No. of observations - No. of augles x No. of changes of zero. 

 he e. m. s. of graduation and observation of Sum of squares of apparent errors of zero. 
the mean of the measures on a single zero KO. of angles x (No. of changes of zero - 1). 

Gmup. In~trument and 
Observer. 

C 
Number of 

3 egb 

e. m. L of ohaen-&ion of 
a single measurc?. 

[ $::", ]'=&llf.i63 

92044 f 

[ = +llf.915 

Hilln, 

Plains, 

Hills, 

Plains, 

H 

Plains, 

Lieut. Tennant, 
36f'th~mdolite 
Troughton's. 

e. h. r. of graduation mdob 
nervation of a single m. 

660-66 451.91 ] * = f l l f g l 2  

, 

372.79 I MO-bo ] = fO"910 

do. 

Hills, 

do. 

I1 

7O 12' 

7' 12' 

7' 12' 

7' 12' 

7' 12' 

7O12' 

ditto 

i012' 

7O12' 

39.58 t 18.13 [ 68-20 j 

3.16 

3.20 

9'40 

3'19 

5-48 

3.50 

3201.29 -- 
[5738-18W] wf'902 

483.39 [ ,,-, ] '= &llf.t334 

( 6815-1660 6173'05 It= * lff.219 

Mr. Keelan, 24" 
theodolite No. 1 

Wuugh's. 

3.42 

3.58 

1458.68 * i lIYa-lm] = fw"919 

167.88 ( 2,-, 1 '= l W r l C  

{ l ~ ~ ~ 6 6 ) t =  &W1921 

966-53 7 t 

IV 

V 

VI 

66 

50 

2 

180 

!23 

166 

416 

ditto 

Various obeervers, 
36If theodolita 
Troughton's. 

clitto 

{ Lieut. B s n i ,  
36' theodblita 
Troughton'a. 

Variour observers, 

99 

9 24" theodolite No. 
2 Troughton's. 

Mr. Logan, 24)' 
theodolite No. 1 

*. 

2081 

1599 

68 

5738 

975 

5816 

200 

660 

500 

20 

1800 

280 

1660 

3388 

322 

890 { 3 ~ ~ ~ ~ 0 ) t =  *11'.157 { 9q)-gs 
= &1"-W 

-- 
322-90 90-9 

{ 416-200 18035 )t=L0"S14 { 200-20 242'91 )t=Alm162 



GREAT INDUS SERIES.-(Cmtinued.) 21 1-0, 

h~. 

X 

I & V 

& IX 

l T & X  

C 
Number of 

O h e r .  a aingle measure. 

Mr. Logan, 24" { theodolite No. 1 
Waugh's: 

{ 3&$$$: 

ditto 

{ ~ m " l ~ ~ ~ ~ ~  

ditto 

Plaina 

Plnin8, 

Hdb, 

Plains, 

P 11 

7O 12' 

7'12' 

' I O U '  

7OU' 

2.W 

3-25 

3.43 

S.20 

8-14 

7 

94 

315 

22 

187 

IR 

140 

SO56 

10802 

= rt W'913 
484-220 220-22 

1870 - 187 

70 

940 

3150 

{ It= +W'?OB 
140-70 

( 13m77 It= +w#.787 
30SB-DUI 

{ 1m2-31M) loW5' }?&1".160 

{ iri: It= tl".SBS 

{ 619.79 }t=+w#.86B 
940-94 

{ 3 ~ ~ ~ 5 } ' = + W ' . 9 S 9  





PRINCIPAL TRIANGULATION. REDUCTION OF FIGURES, 

G R E A T  INDUS SERIES. 



PRINCIPAL TRIANUULATION-REDUCTION OF FIGURES. 

~ k u r e  No. 49. 

. 
Obeerved Angles 

No. Value F 
O I I! 

1 74 27 4-38 '07 
2 55 39 54-19 '03 
3 67 34 47-32 "8 
4 59 16 L+-OO 
5 66 34 39'17 '14 
6 79 49 20.23 '14 
7 86 45 9-22 '16 
8 75 59 0-84 -9 
9 37 58 7'7' 7 

10 37 34 57'76 '* 
11 63 50 15'42 '11 

12 54 29 6-31 '11 

13 44 44 54'57 '10 
I4 36 20 25'14 'I0 

15 58 56 17-zz -08 

I 

Equations to be satisfied Factor 
11 

XI + 18 +x, =el= -1.10, X, 
X4 +4 +xis =eS=-1.6% $ 
x, + XIS +x16 =eg=  +1'27, 4 
'6 + =ll +x14 =el= - '17, ha 
Xs +% +xI0 =e5= + '69, X, 
x~ fx4 +x6 + =6 .*, & 

+ , Z ~ X ,  - 1.28% +-25% -I.oIxUI =%= -2'42, $ -.60x16 + 1.36 x14 -'49 xl1 + 1'30xlo -.68 
. 

Equations between the factom 

No. of 
e 

I 

2 

3 
4 
5 
6 
7 

Values of the Factors 

R 

X, = 
$ =  
% =  
X, = 
X, = 
&I= 
% =  

Value of 

I#  

-1~10 
-1.62 
~ 1 . 2 7  
- * I 7  
+ '69 - -06 
-2'42 

Adopted angular errore in seconds 

Xl = - '49 x4=-'98 S,= +'72 Xlo=-'24 XIS= '00 

%=+'21 X,=+'71 x,=--64 X,,=+'35 Xl4=-'74 = - 7  %= +a2g $= +-IS xlS=-~02 xu= + '58 

["'?I = 35'57 

Symbolical 

el %I % =4 e, 

+3-990 + ,818 + 0556 + -468 + '803 
+3'214 + '533 + '455 + '774 

+3-490 + -458 + ,710 
$3'350 + '730 

+.32 +-18 --070 + '41 +'22 --078 
+ '33 +'14 +-030 

+ '35 +'14 +*082 
8 +'z5 +.16 +-058 + -84 

+ '639 

* +5'110 -1.586 - '410 
+2'475 + '009 

+I'742 

+3'254 + 1,250 
-5'577 

0'5124175 
0-0969100 
0'7464006 



GRE.4T INDUS SERIES. 

Figure No. 50. 

Adopted angular errors in seconds 

Obeerved Anglee Equatione to be aatidied Factor 

... ... ... ... #I 

+ 'Is + % -4 =-2'00, Al ... ... ... + % + 4% , , .  =e, = + '18, h, ... ... ... ... + x, + XIS = % = +  '1.3. ... ... ... ... + I11 + =e, =- - '48s A4 ... ... ... XIO + XU) + =a3 ,.. =e6 = + 1.04, % 

xl = + '14 t,, =- '03 f = - -08 XI,, = + '4O xn = + '15 
x, =-1-32 X, =- '09 XIS =+ .07 xl, = - '3 1 + =+ 64 
Is t - '45 4 =+ '27 q3 =+ '08 X18 = + -08 % =+ '30 
1, =+ .07 fg =- '02 t14 = + '30 Xle =- '17 % =- '07 

x6 =- 'a3 xlo= + '32 x16 = + '21 xgo =+ '17 

1 4; 38!ii3 -15 
2 57 3 7  43-19 '27 
3 51 46 11.71 '10 

4 574936.55 '13 

: : 
7 78 30 38'05 '09 
8 52 59 46'09 '06 
9 75 33 36'44 '06 

10 55 56 1.18 -07 
11 46 5 13'49 '08 
12 44 6 38-15 '14 
13 46 36 48.84 -09 
14 5' 40 39'86 '04 
15 55 49 56'50 "0 
16 75 19 36'34 '08 
'7 55 23 59'48 "5 
18 71 44 52'50 '04 
19 75 46 51.68 '10 
30 81 40'17 '14 
21 47 17 27-16 '14 
22 53 19 8'83 '23 
93 42 35 25-70 '07 
24 66 55 43.28 '08 

Vduea of the Fadom 

Bymbolioal 

04 % % =7 % %I 010 011 011 01 e, e, 5ri I3 

... ... ... +x,  + I S (  ... =e6 = - '09s h 
... ... ... xs + I 1 4  + x16 - . a  '4 = + '97, h7 ... ... ... ... '" + xal + X, =+=+ .68, h, ... a,. ... ... 4 '4 '7 + 

=e - 
... ... ... ... hs 

6 1 + 1 8  + '10 + xal = 1:;: A, 
'734 -.64% + '96~11 - I.0jX19 + .26XI6 - .69*17 + ' 9 5 ~ ~  -'79Xa + . 7 9 ~ ~  -.63x4 =ell= + -57, All 
' a6q -'754 +'68110 - -961~~ +'92q1 - '7 7% + r ' q k  - .65h +'7gxI4 -'68xli=el9= + '19, A,* 

Equatiom between the factom 

&efEdenta of 

AI h, AS % h A7 hs h, Am . A i l  - 
+'41 + -04 - '094 + '40 * I  I '034 + '28 -06 + -004 

+ '32 '09 +'IS -'o27 - '059 
+ '34 '04 'I zg 

+ -32 '10 

+ '18 
+ '077 

'06 -08 '011 --0x3 + '31 '14 + .008 
-36 - -027 

'51 '083 

x,,, or 

I 

2 

3 
4 
5 
6 
7 
8 
9 

ID 

- 

V b  or e 

I# ' 

-2.00 

+ -18 
'13 - -48 

+ 1-04 
- '09 
+ '97 

-68 - *lo 
+ -17 

I I 

1 a 
+ '711 -agg 

+ -588 



4-d 
PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

Figure No. 51. 

Observed Angles 

M 
a0 
0 - 

No. Value E 6  p 1 ' ~  

'" a 
0 I 11 

1 36 18 41-30 '10 

51 14 30'33 '05 
3 37 18 32.81 '08 

4 55 8 12-72 '12 

5 53 9 21'28 '08 

6 34 23 55'42 '06 

7 53 I 56'88 -08 

8 39 24 48.65 '06 

Equations to be satisfied Factor 
I1 

'1 +% - *6 -x6 =%= +o'z& 4 
% +X4 -4 -% =%= +0'82, x, 
'1 +% + Xs +.+ 3 =,= 

+ X ~  + '6 +% +% 
x, 

1 . 3 6 ~ ~  - .8or,  +la315 -.7ox, 3 = e, = +nSo5, + '75 xs -1'46 4 + -75 4 -I'ZZX, 
x4 

7 

Equations between the f h h m  

Adopted angular error8 in seconds 

r, = + ~ 0 5  x6 =--lo 
X9 = + '04 X6 = - -05 
x8 = +.16 x, = -'22 

x, = +'29 x, = -.rg 

[wxq = 2.22 

Values of the Factors 

Co-efficients of 

% h X t x 4  

+*29 +'or +'124 

+'34 +'06 +'034 

+ +-63 +*076 

+'721 

0 

I 

2 

3 

4 

I 

9 0 

g-3 
15 

G 9 4 z 5 ~ ~  

0'3923452 

G32&&193 
- 
1.2430380 

Q Q  - 
0 

3 
g ?  

+ !z3 

+ -82 

+ -01 

+ '05 

z 
% 
!I 
Z 

+ ,876 

+2*468 

- -210 

- '175 

Symbolical 'qKT % e4 

%= 

&= 

&= 

X4= 

+3*7238 + '0623 + '0127 - -6447 

+3'0015 - '2721 - '1235 

* + 1.6324 - -1617 

+1*5209 



(;ILKAT INDVS SERIES. 

Figure No. 52. 

Observed Angles 

d fa  
No. Value .PE 

& 

0 I I t  

I 64 40 28.05 '04 

z 51 32 24-84 '04 

3 31 20 36-67 '09 

4 32 26 34'95 '11 

5 28 50 26.46 .06 . 

6 ' 87 22 25-54 -07 

7 42 24 31-96 '05 

8 21 22 37-98 -04 

Equations to be satisfied Factor 
I1 

XI +Xz -X5 -x6 = e l = +  -07, X, 

XY +X4 - I 7  -xs = e, = + -56, X, 

XI + ~ l  +XS +x4 } = % = + I - 0 9 ,  

+ xs +X6 +% +% 

'47 XI - '79% + 1 . 6 4 ~ ~  - I'57X4 
= e4 = + 0'14, A, + 1-82 X5 - '05X& + 1'09x7 - 2'55Xs 

Equations between the fsctons 

Co-ef?icidnte of 

x, x 4  

I + .op +'%I - -05 - '118 

2 + '56 +.29 + '11 + -022 

3 +1'09 * f -50 + -020 

+rS067 

Adopted angular errom in seconds 

XI =+ '12 Xg = + a08 
% =+ -11 4 = + -08 
xS = + -31 x, = + '05 
X 4 = +  '32 Xg = + '02 

[wxq = 2-92 

Values of the Factors 

I 
lz 

A, = 

&= 

& = 

x, = 

? 
' d 

I z 

+ '907 

4-1'157 

+ roo9 

+ -170 

Symbolical 

e, %a e, e4 

+5-2151 - '2536 + -5545 + -5716 

+3'7783 - '8529 - a0898 

* + 2'2413 + -0369 

+I .OOI~  

3 

r'9576073 

0.0633334 

0,3029799 

I'230.448~ 



PRINCIPAL TRItlNGULATION-REDU,(;TION OF FIGURES. 

Figwe No. 53. 

Observed Angles 

H z * 
No. Value 8% 

iF 
0 I 11 

I 35 36 12'41 '20 

2 59 55 17'11 '14 

3 48 41 40'32 'I0 

4 35 46 51'15 '03 

5 40 54 31-17 '05 

6 64 36 52.71 3 6  

7 51 32 26-76 '03 

8 32 56 4'93 'I4 

Equations to be satisfied Factor 
11 

I 1  +% - '6 -x6 =el= - '45 X, 

'8 +x4 -El -4 = % ~ - * 0 7 ,  x, 
x1 +Ill +=a 

+x4 =,=- *66, 
+ xs +%I +El +Xe 

5 

1.40 x, -.58 x, +.88 x, -1'39 x4 I =el= - 1.28, 
+1'I5X6 -'71 ]b +'79x, -1'54Xe 

A4 

Equations between the factors Values of the Factore 

a2 
+, 

Adopted sngular errore in second& 

X, = - '51 X6 = - ' I0  

X,=- '01 x6 = + '03 
xs = - 'I2 x,=- .08 
I, = + -05 x, = + -08 

[WX"] = 2-19 . 

Co-efficienta of 
0 

.- a 1  h 3 
5 
a 

X 

- -016 

+ '739 

- '745 

- 1'350 

.+ ! i 'L 
S 

k2041200 

i-8686444 

I-8721563 

0-1303338 

Symbolical 

el e, e, e4 h h  

- h 
0 

O 
a, 

f B  

I 

3 

3 

4 

+2.1778 + '4459 - '3144 - '6150 

+4*1626 + ' I  240 - 1.0250 

3c +1'2306 + ~ 5 0 6  

+ 1'3006 

- 1 + *55 +'IS + '255 kl = 

Xp = 

& = 

X4 = 

- '07 t Q 3 0  -'04 + -238 

- -66 

-1'28 

+ +a85 - -003 

+1'074 



GREAT INDUS SERIES. 

Figure .No. 54. 

Equations to be satisfied 

S X 3  -x6 -% 

+ 4  -=7 - X8 
+x, + Xs 
+X6 +x7 " + Xs 1 

-.56x, +.72xs -1.62~~ 

-'55 X6 + -68 x7 - 1-73 xs 

Factor 
11 

=el= + '01, % 

=ea= - '36, x, 

I I ' 
- 

Equations between the factors Values of the Factors 

Adopted angular errors in seconds. 

X1 = '00 K6 = '00 

xa = - '02 x,=- '03 
X3 = - '05 q = + - 9  
x, = - '22 r, = .oo 

i 4  .= ~ 4 9  

8 +- 
0 .  

d 

X, = 

X, = 

X, = 

X4 = 

Co-e5cienta of 

x . s s x 4  

+'29 ---or + -002 
-t '38 - -224 
+ +67 + -098 

+1'077 

% 
a P )  

% .  
Symbolical 

% e, e4 

+3'4502 - '0075 + '0534 - -0128 
+3'0047 - '0925 + -6334 
* + 1.5163 - '1574 

+ 1.0745 

I" 

H 

5 
'5: 

I 
25 

+.o~g 

--788 

-.381 

+ '270 

I 

: z 

3 

4 ' 
\ 

0 

Zl 
3 
tdl 

2 

2.~7875~6 

ia8965%S2 

?5809250 

i~45r3638 
I 

11 + -or 
- '36 

- '23 
+'43: 



8-d 
PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

Figure No. 55. 

Observed Angles 

a* 
No. Value 

gG 
C4.G 

3 s 
& 

0 I 11 

1 38 22 49'93 '09 

2 46 33 54'42 "1 

3 46 a 3-97 "4 

4 48 55 12.35 '03 

5 37 21 3-95 ' o ~  

6 47 35 40'89 '04 

7 59 37 30'5I ' I2  

8 35 25 46'43 '1' 

Equations to be satisfied Factor 
I 

11 + 4  -x5 -Xe = e, =- !PO> X, 

xs +x4 -% -x, = % =- 44, x, 
x1 + 4  + =s 

+x4 } = e s = +  *So, 4 
+x5 + '6 + =7 +x8 

1'26 x1 -.95xp +.96xS - .87x4 
= e 4 = -  '10, X4 

+Ia31Xs -'91Xs +'59X7 -1'41X8 

Equations between the factore Values of the Factors 

P ) Q )  Co-e5cients of 
w e + '  
O : .I.' s v 

& 

Adopted angular errors in seconds. 

X1 = - "5 x5 = +' '25 
x,=- 'I 7 = + -13 
xS = - '09 % =  + '27 
X, =- '01 x, = + '27 

[WXs] = 3'05 

Symbolical 

el % e, e4 

I 

2 

3 

4 

+ 3,3009 

+ 1.4432 - ,068 2'tI325d9 

'3 
' r: 
B 
25 

I 1  - '70 

- '64 

+ '50 

- -10 

-6 
8 
d 

+'32 + '08 -*063 

+-40 -so6 +.192 

. * +-72 +.IOI 

+.826 

\= 

%= 

%= 

X4= 



GREAT INDUS SERIES. . '-,j 

Figure No. 56. 

Observed Angles 

d 

3 * 
No. Value 8% c k . ~  . Fl  

gb p: 

0 I 11 

I 54 38 46-10 -08 

2 44 25 36-11 '10 

3 41 43 33'73 '21 

4 39 12 4-13 'I0 

5 33 53 23'76 '03 

6 65 10 58-78 -06 

7 47 17 36-18 '04 

8 33 38 1-64 '04 
- 

Equations to be satisfied Factor 
I t  

XI +x2 - X6 - -x6 - e l = -  -44, X, 

xs +x, -% -x, = e , = -  '25, Xi! 

Xl +X9 +xs 
=es=-1 .39 ,  & 

+ Xs +4 +X7 
'71x1 -1*02x, +1'12x3 - 1 . 2 3 ~ ~  

- e 4 = -  '24, + 1-49 XS - '46 X, + '92 3 -1'50xa 
x4 

I 

Equations between the factora Values of the Factors 

a 
cU " 

I 

2 

3 

4 

Adopted angular errors in seconds 

. 
x1 = - '29 x6 = - -06 

I 
xq = - -26 x6 = - '05 
x,=- '40 +'- "5 
x4 = - '09 4=- '09 

E="l 33'1 

a .  
u4 

S 

11 

- .44 
- '25 

-1.39 

- '24 

- ,  

Co-efficient8 of z Symbolical 

S - 
Fr 

~ T x l a b x ,  e, ea es 

+.2g 

+'I9 +'23 +'I35 $ = 

+ +'66+.061 & =  

+ " 7 2  X4 = 



PRINCIPAL TRIANGULATION-REDUCTION OF FIGVRFX. 

Agure No. 57. 

Observed Angles 

d 

8 - 
No. Value g% 

CL'Z 
2 s 

Equatione to be satisfied 

Equations between the factors I Valuea of the Factora 

Adopted angular errors in seconds 

h 
0 

3 
k 

0 

'4 
8 
-5 ba 

3 

Symbolical 
- 

el e, es e4 

3 . r( 
k 

B z 



GREAT INDUS SERIES. 

Fipre No. 58. 

Observed Angles 
-- 

Z *  
e 4  No. Value . "'8 r( 

gk 
@ 

O I *  

I 49 30 41-42 .or( 
z 70 34 37'54 -08 
3 62 28 26-31 '08 
4 55 30 21-28 .13 
5 46 56 56.51 '06 
6 59 59 54'82 -11 

4 

Equations to be satisfied Factor 
I f  

X2 +Xs +Xs =el=- -52, X., 
+ X S  -e2=- + X1s - '35, x9 

X7 + Xi1  + Xia =q=+ '29, Xg 
Xs + Xie  + xi& = e 4  - -08, 

=es= - x4 
X9 + X14 + x17 I 0  Xb 
X4 + Xlo + Xis =e6= - '99, X6 
X6 + X 6  +=7 + = a  '333 xl 

' 5 2 ~ s  
+ '39 X i s  

-86, X, 

Equations between the factors 

7 93 26 3.72 -08 
Co-e5cienta of 

12 70 29 24.20 -05 
x, x4 X b x , % x ,  

13 76 19 58-78 -15 - 
14 68 16 40.58 '09 + -06 +'014 
15 68 29 18-87 -11 + -20 + '11 +-016 
16 43 38 42-56 '05 + '29 + ~6 + -08 -.o21 
17 61 5 22-27 '10 - -08 + '28 + .06 -*047 
18 50 41 14.74 'I1 '10 +'37 + -18 +.019 

- '99 JC +'37 + '09 -'054 
7 - '33 + -58 
8 - -86 + '364 

Values of the Factors 

&I 

0 + 
S 

Frc 

\ = 
$ =  
&3 = 
X4 = 
5 = 
X, = 
% =  

Adopted angular errors in seconds 
x1=-.~6 x,= -'18 ~7 = +'I4 xl0=--23 xls=-.58 xl8= +'21 
x2= --11 x5= -'II xg =--02 xl1=-.06 x14=+'06 x17=-.19 
X3= - .30 x ~ = - ' I ~  ~ , = + ' 0 3  X ~ ~ = - ' O ~  Xi s= - ' 91  Xle= +'I5 

[wxs] = 7-62 

Symbolical 

el e, es e4 e6 e6 e7 e, 

+4'773 + '450 + '377 + '143 + '394 + '170 - '795 - 'I59 
+5'898 + -780 + -314 + 790 + -365 -1.607 - ,178 

+7'047 + '390 + ,698 + '423 -1.481 + '435 
+3*795 + '288 + '232 - '646 + '514 

+3'399 + '331 -1'422 - '099 
-E , +2-946 - '728 + '4j2 

+ 2.936 - -103 

d . d 
-2 
1 z 

-2'350 
-1.854 + 1.169 
- -862 
- '415 
-3'210 
+ ,581 
-2.691 + 2'927 

- 
4 
.&Fi 
3 

0'3710679 
0.2681097 
0.067814j 
f y 3 5 5 0 ? ~  
;-6180~81 
0.5065050 
i . 7 6 4 ~ 7 6 ~  
0.4299137 



Figure No. 59. 
-- 

i 

- 
Observed Angles 

- * * 
NO. Value 

w 

0 I  1 1  

I 56 52 48-29 '13 
2 53 21 48-65 -18 
3 61 3 26.73 '13 
4 62 o 22-52 -07 
5 65 34 44-87 '16 
6 56 34 47-10 '09 
7 79 28 29'37 '17 
8 65 42 14'90 '07 
9 47 27 19'54 '04 

10 45 I 2  23-49 '19 
11 45 13 44-21 '08 
12 66 32 24'50 '30 
13 72 47 14-31 -16 
14 68 12 48-58 -14 
15 61 40 11'33 '05 
16 55 17 47'73 '10 

I 7  64 19 52-35 '11 

18 52 37 33-58 '07 

* 
C Equations to be satisfied Factor 

I 1  

Xz +XS + Xs =el= - 
=%= - '45, & 

X1 +Ha + X ~ P  '759 X, 
X7 + X11 + '18 '71, 
X8 + '16 + '18 =e4= - '72, xr 
x9 + xir + '17 =e5= + '01, 

x4 + Xl0 + XIS =e6= - "4, X, 
x5 + x, t% +x8 + X 9  +x10 =%=- 3 

+ .5Sxs -'74 + ' 6 ~ x 1  -'43 '1. + 9 9  '11 -'69x16) ,%, - -62, 
+'54'15 -'76 ~ l 8  +'48'17 -'4°x14 +'3' '18 -'53X4 

Equations between the factors 

Values of the Factors 

Co-efficient8 of 

% & 2 h x 4 %  X6 % %I 

+ '47 + -16 --.&I 
+ '53 + '09 -'w 

+ '35 + .17 +.OIO 
+'Jg + .07 -no26 

+ -29 $- '04 --003 
.I(- +'42 + -19 +'013 + -72 + '512 

No. of 
e 

I 

2 

3 
4 
5 
6 
7 

Value of 
e 

- -75 + '71 
- -72 
+ - 0 1  
- -14 
- '73 

0 

-5 
g 

1-9334873 
0'1535100 
0~4031205 
2'5653755 
1.1643529 
1-1461280 
1 ~ ~ 6 ~ 8 8 1 6  
o.zzqz740 

$ * 
0 

& 
- 
%= 
%= 
%= 
X4= 
X, = 
hg= 
%= 
%= 

Adopted angular errors in seconds 

X, =.- '33 x4 = + -07 x7 = + '27 xlo = - -15 xu=-.06 Xl6 = + '37 
x, = + -07 x, = - '29 x8 = - '32 xi, = + '07 Xl4 = + -1 I x17 = - -07 
x3 = - '23 x6 =- -21 x9 = - -03 xlP = - '21 xis = - '23 xIB = - '17 

[wxg] = 7.61 ' 

Symbolical 
-- 

el e2 e3 e4 e6 e6 e? e8 

i-2,431 + '160 + *368 + '327 + '110 + '341 - -776 + -306 
+2-008 + -187 -k '173 4- '057 4- '173 - '397 + '194 

+3'383 + -399 + '149 + -489 - 1.083 + -003 
+5'617 + '119 + '370 - -840 + ,324 

+3'491 + '139 - '310 + '038 
+ +zm836 -1.006 - a006 

+2'235 - 726 + 2.023 

B z 

- -858 
-1.424 
+ 2.530 - 3'676 
+ '146 
+ -140 
- -933 - 1-676 



GREAT INDUS SEIiIES. 

Figure No. 60. 

Observed Angles 

b No. Value 

3s 
0 , t) 

1 61 24 43'59 'I8 

2 58 46 54'52 '18 
3 63 57 36'26 '14 
4 57 3 'lo 

5 57 15 29-30 '08 
6 62 30 56'40 '12 

7 55 9 48'50 'I4 
8 49 51 42.6j '20 

9 77 53 23'93 '14 
10 57 '8 39'37 '05 
I I 34 55 50.22 -08 
12 57 2 7  48'51 '10 

13 56 q 20.95 '06 
14 65 38 7.04 -16 
15 50 19 18 . ;~  -22 

16 51 47 18'56 '04 
7 72 18 3'97 '06 
18 57 1727.31 -06 
19 57 50 14'01 'I3 
2 0  67 22  23'02 '06 
21 911923'32 '08 
22 70 3 34'53 '05 
a3 73 24 25'25 '06 
24 65 9 36.86 '07 
25 53 44 4 7 ' ~ ~  'O9 
26 49 18 7-38 '07 
27 44 46 49-21 -16 

Equatiom to be satisfied Fador 

... ... ... ... =a + X3 + xs =el =-  o'.' 55, A1 ... ... ... ... XI + + XI3 
x. 

'20, hZ 
... ... ... ... + x10 + $14 E: I + .42, A, 
... ... ... ... 1 9  

x7 
+XIS + x16 =e, = + '63, A, 

... ... ... ... + x12 + xm =e, =- '63s As 
... ... ... ... Xll  + It1 + $25 =e6 = + '31, h6 
... ... ... ... x, + 1% + m = e , =  '18, A, 

... ... ... I 8  + x17 + $19 , . =e - a - "3, ha 
xlS + I28 + =26 ... ... ... ... =Q = - '56, h9 

+ x6 +xz t x, + x, +xl0 ... ... ... ... ==el, = + '15, A,, 
xla +I,, +I, +x, + xp ... . . ... ... =ell = '13, A , ~  

' 5 ~ ~  -'614 + '49x3 -'654 + '45x1, - .83x16 + '19x16 '.32X17 + .63x19 - -42x10 + .64xlp =ell = - 
-'6711a 

'701, -'84r, + -3zxn - '6eLB + .86% - I.OI% + -46% ---'13xss + 1 ' 4 3 ~ ~ ~  - ' 6 ~ 1 ~  
I 

=e - LS - 0'05, X1a 

Equations between the fadom 

0 

% 

1 

2 

3 
4 
5 
6 
7 
8 
9 

lo  
I I 

1 2  

13 

3 
8 

A, = 
%= 
A3 = 
A 4  = 
A, = 

A, = 
X, = 
hs= 
kg = 
AIO = 
All  = 
4 2  = 
A, = 

Values of the Faders 

o 
rr 

8 < 
I, 

-0.55 
+ .20 

- '42  
+ '63 - '63 
+ .31 

.18 
'13 - -56 

+ '15 
'13 

-1'09 
'05 

Adopted angular errors in seconds 

x,=--09 x,=+.18 xll=+.07 xl,=--04 x,,=+.18 x,=-• 
q= -'I0 

2.3 
=-'23 Xla=-'39 xI7= +.03 %= +'09 %= +'06 

x3=-'38 x, = +-11 xl,= + . I I  x1,=-.ZI x,= - . IZ 
x4= - '02 x Q = + ' 1 9  x14=-'*7 xlQ=-.o~ x,=+.03 
x5= -*07 xlO= - '03 xl6= + -48 %= -SOL xg6= + -06 

[ma] = 8.30 - 

symbolical 

el cs e, e4 e5 ea 4 es e, 810 ell ell 

+a'6195 + - 1 ~ 4 2  + -0726 + '2543 + 'a317 + -0592 + 'oqag + '2813 + '0595 - '4810 - '1947 + 2279 + 'or72 
XI003 '1371 '1480 '4690 .0792 '0382 '5438 '0774 '8008 'a412 - '3503 - '0110 

3'2894 -1170 -2133 .0412 -0239 '2510 -0411 '3879 '1306 '0497 + -0012 

3.1 115 -3563 .0946 '4479 -1168 .a429 -3905 + ,8386 -0542 
4'2107 '3912 '1382 1.0269 '3758 1'2876 1'1384 - 'a506 - '1398 

4 . ~ 2 4  I .4508 '4189 '2655 1'2407 + '0570 '2350 
4'1218 '6800 '17.37 6 '8630 '1012 + .8529 

4'2879 ' S ~ O  1'5228 1.8585 - '2268 '7505 
5.6689 2637 1.2463 + '0654 - .lo50 

+ 2.4045 + .a435 - ,0031 -0241 
40566 '2513 -2989 

+ 2.2189 + -1214 
+ 1.7221 

Co-effioients of 

A, X, A, A, X, X, a7  A, A, A,, I,, xl2 a,, 

+'40 + .08 -.041 
+ .36 +. IZ + '057 

+ '31 + '05 + -007 
+ '40 + '14 - - IS]  

+ .30 +.14 +'06 +'039 +'034 
+ '25 +.08 + .048 

+ '28 + '05 -'I30 
+ '39 + . l o  +'I.? +.o63 -'lqg 

a + .19 + .06 + '022 
+ '73 -.o jo 

+ .38 
+'541 -'047 

+ '723 

3 .- a 
-1.7498 
+ '5816 
-1.4491 
+ -527 7 
-a'5433 
+ '7613 

'4250 
- '2372 

3'4134 
+ -8607 

1.4441 
- 1.9763 
+ ' 086~ 

4 .- 

4 
$2 

~2429884 
1'7646244 
0.1610984 
;.722387 I 
~4053976 
1'8815558 
"6283889 
1'3751147 
0'5331872 
1.9348518 
0'1595973 
0_'2958529 
2'9353057 



14, PRIBCIPAL TRIANGULATION-REDUCTION OF FIGURES. 
l l  

Figure No. 61. 

. 

O B S E B V E D  A N G L E S  

3 -  
NO. Vdue @ 

*G B F 2  
0 1  n 

34 49 32 46-15 '09 
35 60 8 8.75 '22 

36 62 59 56-12 '03 

37 56 9 59-00 '09 
38 61 3 48.98 -06 

39 69 50 5-04 '05 
40 55 58 54-18 '04 

41 58 43 3-41 .*04 

41 60 37 9-38 '04 

Equations to be satisfied Factor 
I /  

X2 + Xs + X6 . . . . . . . . . . . . . . . . =e, =+om01, % 
X1 + Xa + Xis - .  . . . . . . . . . . . . . . = e4 = + -36, Xg 
X4 + Xl0+ XIS . . . . . . . . . . . . . . . . =s =+ '74, X, 
&I+ x11+ Xl8 . -  . . . . . . . . . . . . . . -e4 = - '171 A4 - 
Xe + Xi7 + xeo . . . . . . . . . . . . . . . . = e, = + '42, Xg 

. . . . .  x16+ xP1 + Xn . . . . . . . . . . . . = e,, =+ '12, A,, 
X B +  X M +  X3p - . . . . . . . . . . . . . . =e7 = + '03, 
xas+ xs1+ % " . . . . . . . . . . . . . . =e, = + 'O3, Xg 
xso+ XU+ xs7 . . . . . . . . . . . . . . . . =e, =- 

=qo= - '31, h, 
x2,+ x,+ x#, - - . . . . . . . . . . . . . . 

=ell= - '45, ho 
x,+ xu+ x4, .. . . . . . . . . . . . . . . - '09, A l l  
Xg + xi4+ X19 - - . . . . . . . . . . . . . . -q,= - '23, A13 

x16+ Y,+ xH .. . . . . . . . . . . . . . . =els= + '41, hS 
xsS+ xu+ xi1 . .  . . . . . . . . . . . . . . =elr= + '35, '14 

X, + X, + x7 + x8 + xg + xl0 . . . . . . . . =el,= - '52, h, 
xi,+ x,+ + x?,+ Xu+ X, . . . . . . . =el,,= - .I 8, h6 
x31 + X32 + '33 + X34+ X~~ + '36 . . . . . . . . = e17= + '341 h7 

0 . 6 9 ~ ~  -'25Xn + '3OXis-l'3j% + 'S7"1g-'31xa + '58'17-'57%0+ =e18= - .61, h8 
0'3Ixl4-'55xg + '84%- '53x15 + '574i1'59'm+ - I-47, X, 
0'59XR-'57Xns -k '67x37- 'j6xm + '61x41-'55x~ + =c,= - .84 ho 

a* 
NO. value &J 

-2 B 
P3 

0 I I1 

23 60 25 57-48 '14 

24 67 39 25'70 '06 

25 58 47 25-05 '10 

26 60 6 55-31 '04 

27 53 6 24-94 '04 
28 50 6 9-96 '07 

25 59 20 20-28 , '09 
30 60 50 5'32 '04 
31 60 13 42.96 '05 

32 61 51 45'33 '21 

33 65 13 41.03 -06 

d 
d 

8 2  
. NO. Value .- 
% g  
& 

0 I 11 

I 48 49 32-45 '24 
2 75 50 18-73 '08 

3 55 32 8-94 -12 

4 36 33 14-52 -14 

5 48 37 33-00 -08 
6 55 32 11-52 '05 

7 64 16 37.68 -24 

8 59 48 38.99 '14 
9 61 23 41-68 -18 

10 70 21 16-61 -05 

11 67 58 38-73 'I4 

m * * 
No. Value . y ~  i s  

8 5  
P; 

0 I I1 

12 75 38 16-87 '05 

I3 73 5 30.22 '11 

14 72 41 27-06 '09 

15 62 14 25-39 '13 

16 59 I 20.55 '16 

17 63 5 12-31 '14 

18 47 44 43'93 '14 

19 45 54 51x0 '05 
20 60 6 9-74 -16 

21 67 52 15'33 'I0 

22. 58 I 20.07 -08 



CIREAT INDC'S SERIES. 

Figure No. 61-(Continued.) 

A 

cu 
0 

I 
2 

3 
4 
5 
6 
7 
8 
9 

1 0  

11 

12 

'3 
I 4  
15 
16 
17 
18 
'9 
20 

0)  

a',, 
0 

3 
m 

$? 

-- 
I1  + -01 + -36 

+ '74 - '17 
+ '42 + -12 
+ '03 + '03 
- '31 - '45 - .09 - '23 + .qr 
+ '35 - -52 - -18 
+ '34 - -62 
-1.47 - -86 

Equations between the factors 

Co-e5cients of 

$ % &z A, a, '6 % % % 50 -- 
+ 2 8  

+ '34 + '30 + '52 
+ '44 + '30 

+'33 + .28 
+.16 

+ '20 

9 
u 
.-I 
+a 
d 

S 
i 
Ei 
% 
d 
Q) 

9 
8 
al 
It 

+a > 
8 
3 
% 
W 

al 
cu 
0 

$ 

I 
2 

3 
4 
5 
6 
7 
8 
9 
10 
I I 
12 

I3 
14 

I5 
16 
17 
18 
I9 
20 

Co-e5cients of 

1 4 9  4 3  4 4  4 6  %a $7 4 8  $9 x, 

+ -08 + -063 + '05 + ~ 9 6  + '05 '--156 + '24 --071 
+'14 +.16 -'OIO 

+-lo + '066 
+.08 +.21 --088 +.027 
+'14 +.05 --,024 -'027 

+ '03 + -038 + -06 
+.18 

+ '034 + -09 --'003 + '32 +*18 +'05 +'OZI -.071 + #26 + -06 --010 + '32 + '22 - '009 
+ '74 --018 

+ '59 -'042 - -030 
3t + *66 -*082 + -806 -so56 

+'445 -'044 + -280 



Figure No. 61-(Continued.) 

Values of the Factors 

8 
3 
Lr - 

Al = 
x,= 
% =  
A, = 
% =  
A, = s= 
$= 

S Y M B O L I C A L  

el 09 '33 e4 '35 e, e, e, e, el0 '311 ' q s  

+3'8521 + -3259 -. '0930 + -2565 + '2745 + '0650 + -0782 + 'ro14 + 'or44 + -0190 + -0250 + -4325 
3'5715 '4637 -0248 '1566 -0857 '0564 '0907 '0x94 '0240 -0283 '2684 

+3-8670 - 3 ~ 1 3  .1,382 - -0363 '0227 '0050 - '0088 - '0085 - .0072 '1878 
2.4540 -4264 + ' 0~83  -1094 '1225 + ,0106 + '0160 + '0239 '6488 

3-0077 -3810 -5248 '6554 '0863 '1130 '1528 '7372 
3.7653 ~2818 -4539 '1000 '1200 -1428 '1094 

5-0870 1.0496 -5888 '8275 1'2 161 '4625 
4'5639 "338 '2555 '4839 -4756 

a =  \ 6.6356 '4035 -3672 .ozz.s 
A10 = 
4 1  = 
Xu= 
XIS= 

'11= 
XIS= 
Al6= 

X17= 
A18= 
Ale= 
&= 

5.4790 -5600 '0406 
6.4489 'oi41 

4.2119 

T 

I;: 

2 
( 
Z 
0 

& 

% 
a 

3 * 

C 

Adopted angular errors in seconds 
x1=+*22 x7=-"jx xI3=+.19 xIe=--16 ~ ~ ~ = - . 3 7  % l = - . ~ ~  %=- '29 
4 = + * 0 8  X, =-'a7 x,,=--13 xeo=+-18 4~=- .05  %=+*40 xae=+36 
XQ=-.OI xg=+.o6 x16=+'52 ~fn=+ '03  xa=+*20 xss=--lo xs9=-'08 
x,= +'52 xlO= +'03 x16=-'1 I xPs= -'32 +=-'Io xQ1=-.05 xlo= +'02 
x5=-.06 xll=-'04 xi7= +.51 %= +'08 %= +'06 xg6= +.23 X41=-'04 
%=+'03 %=+'II x,,=+.18 +=+'or xsO= + 'or xss= - '03 xu= +'04 

[wxa] = 16'60 

Logarithmic 

- 
1.8619404 
0'296687 I 
0.3 162640 - 
1'249'494 
0.2880032 
0.2642037 - 
1'6559640 - 
1'1761781 
0'0549576 
0'2184517 - 
5.7838607 
1.7184020 
0.2464001 - 
1.9672296 
0.1631017 
0.1 804986 - 
1'0025548 
0.0887538 
0-62j1507 
0'5389255 

Numerical 

+o'7277 
1.9801 
2.0714 

"775 
1.9409 
1.8374 

- '4529 
+ 'r500 
-1'1349 

1.6922 

'6079 
'5229 + 1.7636 
~ 2 7 3  

-1.4558 
-1'5153 + '1006 - 1.2268 

4.2379 
3'4588 

L 
o 
C1 o 

& 

Al = 
x, = = 
A, = 
A , =  
A,,= 
A, = 
$ = 
h, = 
XI,= 
All= 
A,,= +,= 
%,= 
XIS= 

%,= 
%s= 
$8' 
&= 

S Y M B O L I C A L  - 
%I '%4 e16 e16 e17 e18 el9 % 

+ '0435 + '0344 - '6725 - '1904 - '0507 - '3941 - '0071 - '0222 
'0388 '0391 .3509 '1861 '0581 1'0039 .108o '0377 
.0023 - '0100 '3859 + '0137 + '0156 '9023 + '1435 + '0242 
'0527 + '0325 1'0816 - '2118 - '0475 '2328 '1020 - '0079 
'2823 '2097 '9339 1'2062 '3098-'0332 '0959 .1186 
-1946 '1956 '1382 '9344 '2924 '1135-'5487 'rgoo 
.3062 1.6690 '2470 1,2293 2.4499 '0351 4- '5821 .'5435 
-3696 '6666 '2897 1'5539 '9613 '0834 '2904 + '1952 
'0438 '4997 -0308 -31 18 -7688 '0265 - '1338 -1'0167 
'0585 '7659 '0425 '2753 1.1466 '0304 '1280 -7946 
.o81g 1.2275 '0609 '3693 1'7910 '0337 '0909 '1337 
2058 -1019 1.4356 '7780 '1471 '0992 + ,6819 + '0214 

4.0054 '1119 '1250 '6687 -1648 '0356 '1296 - ,0536 
4,8122 -0834 -5062 2.4609 '0461 - '1230 '1634 

+2'34;1 + '51.58 + '1230 + .oog8 '1537 + '0333 
2.8788 '748% '1915 'I 148 ,301 I 

# 
3'5955 '0695 + '1955 '3999 

1.7387 -2265 '0567 
2.6698 -4078 

3'9668 



GREAT INDUS SERIES. 

Figure No. 62. 

O B S E B V E D  A N G L E S  

- 
d 
o * 

@ No. Value .- 
:B 
M - 

0 I 11 

I 46 29 35-38 '05 
z 54 45 46.58 -05 
3 79 15 50'59 -06 

4 47 54 54'85 '05 
5 45 58 22.53 -13 
6 62 15 10.73 -15 
7 61 25 53-76 -10 

8 58 o 39-04 -19 
9 60 29 11-30 -18 

10 71 50 42.64 -03 
11 61 27 47-38 '08 

Equations to be satisfied Factor 
I1 

Xs +x, +x6 .. . . . . . . . . . . . . . . =el =-0-98, X, 
x1 +x, +xl* . . . . .. . . . . . . . . . . = e p  =+om20, X p  
X4 +Xlo +Xu . . . . . . . . . . . . . . . . =eS = -0'44, & 
x7 +%I +'IB - -  . . . . . . . . . . . . . . =e4 =-0-75, x4 
Xa +x17 +Xgg 

" . . . . . . . . . . . . . . =e6 =-6-28, S 
'16 + X n l  +% .- . . . . . . . . . . . . . =e6 = -0.35, & 
X, +x, +xss . . . . . . . . . . . . . . . =% =+1'23, A, 
XP8 +% +%l -. . . . . . . . . . . . . . . =t+ =+Om17, & 
xm +% +xS7 .. . . . . . . . . . . . . . . =% =+0'27, & 
x, +xs +x#, -. . . . . . . .. . . . . . . =el,, = + 0'22, h0 
x, +x, +xu .. . . . . . . . . . . . . . . =ell= +oa30, All 
Xo + X l 4  +I19  .. . . . . . . . . . . . . . . =%= +on5a, ~ 1 4  
Xis +HsC +% a .  . . . . . . . . . . . . . . =eU= +o-10, hS 
%S +% + -. . . . . . . . . . . . . . . = e14= -0.29, h4 
Xs +X6 +q +% +x9 +XlO . . . . . . . . =qs= 0'00, hs 
X ~ P  +% +%I +% +xpS +% -. . . . . . . = e16 = + 0.48, 4, 
Xai  +Xss + X s a  +% +Xas +Xu . . . . . . . . =el,,= -0.62, X,, 

+ "9'8 -'7'4 + '57x1s -'go4 + '65xi9 -'5"14 + '63x17 -'48%0+ '54'11 -.65x1s - X, + '95xi - '34x19 + *52xlr-.57x9 + '8% -*a6x1, + '4a%1 '-'SIX, + '53% - '59~s~+ '59xl6-.63~ + -62% - .63x17 

1 
+ O.33, $9 

+'8'%-'53%3 +'3647 -'58%+ ' 45h  -'78% + '6449 --50x*+ .61"u-.60x#, 
=em= -0.43, ho + -62% - -53% 

- 

d 

8 + 

No. Value .- &% 
SB 
& 

0 I I 1  

23 61 59 19-66 -18 

24 55 21 49.52 '12 

25 58 43 43-67 -05 
26 62 I5 33'47 '06 

27 57 35 43-88 '07 
28 49 28 23.96 .05 
25 50 53 56-35 '25 
30 59 46 50.54 -07 
31 67 6 44'91 '09 
32 59 30 16.05 '08 
33 62 18 2-92 '06 

- * +  
No. Value &' . - 

8B 
& 

0 I 11 

12 71 15 1486 -05 
13 60 14 22.71 -18 

14 62 27 32.67 -25 

I5 75 9 47'27 'I3 
16 59 23 48.38 -07 
17 57 38 27.32 '16 

18 57 6 18.73 07  

19 57 3 17-08 -04 
20 64 20 53-94 '13 

21 63 o 27.98 .09 

22 58 14 12-30 -11 

d * * 
NO. value &J . - 

:B 
& 

0 1 I1 

34 58 51 2-01 -06 

35 62 23 39.61 -06 

36 49 53 13-88 -06 

37 70 22 56'50 '04 

38 51 57 2-64 '11 

39 57 30 41.59 -04 
40 58 58 14-21 -06 

41 65 39 18-05 -08 

42 63 38 17-23 -09 



la, PRINCIPAL TRIANGW~~~~B#-~~~EDUOTION OF FIGURES. 

Figure No, 6% (Cmtinued.) 

h 
O 

- 
I 
3 

3 
4 
5 
6 
7 
8 
9 

1 0  
I1  
I Z  

13 
14 
15 
16 
17 
18 
39 
20 

a 

a = ' -  0 

8 
4 s .  

- 4 8  
+0'20 

-0'44 
-0'75 
-0.28 
-0.35 
i-1-23 
+oS17 
+oSz7 
+ O S Z 2  
+ 0.30 
+om52 
+ W I O  
-0.29 

0.00 

. +o-48 
-0.62 
-1.71 

+0'33 
-0'43 

Equations between the factors 

Co-efficient8 of 

x, x, x, A4 A6 x , x , x , x , h o  -- 
+ '24 + '25 

+ . ~ b  + -25 + '48 + '23 
-k '25 

+ . j2  
+-17  

+'I7 



Figur8 No. 6!b(Continued.) 

I 
- 

Values of the Factors 

8 

Frc 

4 x,= 

% =  
% =  
A4 = 
% =  
% =  
% =  
% =  

S Y M B O L I O A L  . e# ea e4 es 9 a, %3 0, %o 811 .9 

+4'9038 + 17328 + '0715 + '5216 + '5310 + '0748 + '1056 + '1060 + '0182 4- '0182 + -0163 + -5828 
48928 -2388 '5632 '6613 '1006 '1360 '0888 '00.59 '0159 '0089 '4947 

4.0254 -0964 .188s -0335 '0.~24 - '0063 - '0100 'oooo - '0053 - '03 04 
4'381 2 '41 I 7 '0600 -0828 + '0704 + 'oog.+ '01 24 + '009.5 + -3894 

2'7550 '3335 '4584 '3373 '0347 '0600 '0389 '4089 
4'7391 '5416 '4437 '0565 '0776 -0574 '1230 

5'1504 -8856 '4124 '4841 -392 I 'I 71 I 
2'7i00 '2406 '3029 '2353 '1496 

% =  ( 6'3894 -4535 -4.363 -0213 
40' 
41 = 
4s= 
4 3 =  
4 4 =  
4 6  = 
%a= 
%7= 
%s= 
4 9  = 
b= 

6.3271 '4026 -0257 
5'6426 '0202 * 

2'6557 

e 

$ a 

& 
I 

@ 

0 

g 
4 
4 

$ 
Fr ' 

A1 = 

& X  
A4 = 
A6 = = 
& =  
X, = 
X, = 
%02 
All= 

4 %  
%4" 
'16 = 
A18= 
A I P  
%ae 

Numerical 

-5.4100 
+ -4662 
-'8113 

3-6716 
-4878 

1.0917 
+7'0694 

1.7057 
2.8617 
2.8092 
2 '7~70 - ,408s 

+ '7921 
- '46.59 
+I-5368 
-1'1084 

4'4483 
4'7443 
'5128 

' S Y M B O L I O A L  

01s .4 .ri '38 817 ela '39 '+Q 

+ .ope + -0120 -1.2936 - '1878 - '0509 + '3486 + '0997 - -0016 
-1053 - '0028 1'4183 ,2573 '0520 - '3357 - '0788 -0763 
'04x7 '0136 -2607 .ago8 -0067 ,6685 '1725 '0763 
-0600 + .QO* -951% -1519 .0364 + .0609 + -0223 '0215 
'3453 '0052 1'0394 ,8559 -1860 - -3059 - '1018 '1980 
'3970 '0232 -1516 -9983 3 7  -0711 + -0747 .16~6 
'5480 '2292 '2102 1'3806 1'4182 '0829 -1472 '5.561 
,4266 -1188 -1727 1.1132 -8981 + .1174 .6484 -4833 
'0487 '3832 .ozzo '1365 1.2499 '0557 '1977 + '4154 
-0747 '3140 ~0301 '1943 1.2556 m o 1 5 ~  '0984 ,0638 
'0526 '3204 '0222 '1412 1'1205 '0367 '1445 '2573 
'1230 '0108 '9549 '312.3 '0760 '6305 '0649 - '0375 

3'7403 '0144 '1535 1.0158 '2284 - '1066- '0229 '2013 
4'3092 '0093 '0.517 '8458 + '0661 + '2048 + '5322 

+2.3763 + '3865 + '0905 - '0609 - '0321 '0625 
2'5481 '5877 + ' 2 0 ; ~  '"51 '4461 

3.5624 - 'or 76 '2 148 '0459 
rn +3'0277 + '7896 '3100 

2.3016 -7661 

a 

~ d o p e d  aaguln emru in sehando 
tl=--ao X, =-.a1 x13=-'6% 39=-..~8 $b= +.07 x,,l--*z7 +=+'a8 
$=-.lo x8 =+'I3 Xl4=+'45 xpo=+.08 &=+.47 q2=+.23 x ~ = + . ~ I  
x3= -. 38 x 9 = + . z j  x I s =+ .~z  X ~ ~ = - . Z O  %=-'04 xg3=--.~o xg9=+.06 
x4=+-16 xl0= +.02 x~,,=-.II xILP= +.53 %= +'oz %=-'lo xgg=+.25 
xl=--50 xll= -*so xl,=-'@ ]tes= +'a9 xW= +'IS xS5=-.29 xI1=-'l I 

X,,=+.~O X ~ = + ' I O  X18=-'04 %=-'04 xS0=+'28 X ~ ~ = - . O ~  xa=+'34 
[wS] = 31-22 - 

Logarithmic 

2'7331973 
I ,6685; 23 - 
1'9091 708 
0.5648554 
1.6882685 
0.0392951 
0'8493826 
0'2319026 
0'4566241 
6'448.5827 
_0'4466925 
1'610841 L 
r ,8987636 - 
1'6683114 
6'18661:~ 
0'0446965 
0'6481941 

, 0'~761781 
i'76g93~t 

1'8676 9.7167 0'2712839 



Figure No. 63. 

b 

O B S E R V E D  A N G L E S  

1- 
No. Value 2 %  

0 I I1 

37 57 41 2-82 '09 
38 56 21 33.33 '03 
39 57 20 9.28 -12 
40 54 53 2.63 '08 
41 65 18 16.79 -10 

42 80 28 53-60 -17 
43 79 12 16-52 ' lo 
44 72 40 16-36 -06 
45 70 17 58-79 '07 
46 57 43 55-68 -10 

47 49 38 41-68 -09 
48 48 50 44'13 -04 

Equations to be satisfied Factor 
It 

x, +xs +x, . . . . . . . . . . . . . = el = - 0.48, X, 
'1 +'6 +I14 . . . . . . . . . . . . = % = + 0'02, A, 
x4 +xu +XI, . . . . . . . . . . . . - - % = -  

- 0.09, 5 
X7 +XIS +Xpg . . . . . . . . . . . . - e4=-  1-10, X4 
Xe +%I + X t u  . . . . . . . . . . . . = e, = + 0.37, Xi 
Xo +Xsn +%a . . . . . . . . . . . . = e, = + 1-36, X, 
Xlo +% +Xss . . . . . . . . . . . . =e,=-0.17, A, 
Xie +XM .. . . . . . . . . . . = e8 = + 0.07, & 
Xss +xu, +Xu . . . . . . . . . . . . = e,, = - 0.22, 
x, +x, +xu . . . . . . . . . . . . = qo= - 0'09, h,, 
%7 +x47 +x44 . . . . . . . . . . . . = q,= + 0.37, h, 
% + X s s  +Xp(  . . . . . . . . . . . . = %=+ 0'26, 
Xlo +Xla  +%a . . . . . . . . . . . . = e18= - 0.24, 
Xll +'17 +% . . . . . . . . . . . . = e14= + 0'41, 4 4  

Xsl +Xse +Xu . . . . . . . . . . . . = q6= - 0'23, 4, 
XP? +%9 +xa . . . . . . . . . . . . =el,=+ 1'75, h6 
xs +x, +% 17% +XlO +xis .. . . . . . . . . = q7=-0'19, 4, 
xgq +x, +%, +x, +% +xga. - . . . . . . = q 8 =  - 0'34, 
% +x10 -=9 -x11 . . . . . . . . . . = qO= + 1-21, ;h1@ 
xlo +%I -% -% . . . . . . . . . . =%=-0.60, X, 
Xse +% -Xm -% . . . . . . . . . . =%,=+ 1-61, X, 

'41X14 -'78x1 +*8* --67x1, +w95~9D-'09~1 +'22x16 -*96r, +.68x4 -.6sxlr 
+ '56% - 'Ws = %= + 2.446, X, 

-46x, -'71xls +*63x,,, --lox,,, +.87x, --36x, +*31x,, --85xr, + 1 ~ 0 2 0 ~ ~  
-'19Xls +'3elo m - 8 1 5  = %= + 1'045, X, 

'92% - . Z I X ~ ~  +-IS% -'93xps +'95+, -'09xs1 -t '22x1, -'96~98 = %= + 0.057, X,  
-87% -*z8x, +'17x, -1'103~pl + I ' O ~ O X ~ ,  -'19xls +'3@10 - * ~ I x ~ ~  = g= + 0'299, X, 
-9% -*81r, +.66x, --87% +.81x, -'63x, +-87% -'95x, = %= + 10468, & 

NO. Value . w(; CI 

:B E 

0 I I1 

25 47 11 37-07 -06 
26 49 7 41.74 '08 
27 42 10 59-44 -14 
28 46 3 58.20 '10 

29 46 22 28.13 '03 
30 51 8 52-55 '03 
31 44 26 10.46 -06 
32 57 38 3-72 -03 
33 56 39 26.16 .28 
34 60 5 0.39 -13 
35 67 23 1-91 '50 
36 60 51 17.49 -24 

M * * 
NO. value 9 . r( 

%B 
M 

0 I I 1  

I 52 11 53.08 '05 
2 60 34 36-12 -04 
3 66 11 42-85 '04 
4 55 47 25-00 '10 

5 53 13 41.14 -08 
6 60 6 16-14 -05 
7 73 57 59-10 '03 
8 48 57 18.42 -26 
9 51 7 58-70 '18 

10 56 35 4'55 -09 
11 54 24 23-06 '12 
12 67 9 40.46 -06 

z +  
'5 NO. value . p,.. r( 

%B 
M 

0 I 11 

13 56 o 54-23 '05 
14 67 41 51-38 '04 
15 57 z 55'09 '07 
16 77 20 57.78 '13 
17 78 8 39-31 '19 
18 54 36 43-37 '12 
19 71 13 4-19 '07 
20 74 12 53.01 '11 
21 84 40 14-51 -26 
22 81 40 26.29 -16 
23 50 I 6.16 '07 
24 47 26 58.78 '23 



GREAT INDVS SERIES. 

Figtlre No. 63-(Continued.) 

Equations between the factore 

Co-efficiente of 
7 

Al XP +I A* Xg 43 XI X8 XO 4 0  A11 SO A11 

+'16 
+'I4 + '23 

+'I5 
+ '55 

.f '40 + '13 

+'35 + -68 

+a35 +.z* 
+ '4; 

+'32 

Q 

b, 
0 

.;i 

8 

b, 0 

8 - 
$ 

- 
3 
.g 
4 

8 

'i' 
3 
c.4 

3 
a 

l'z 
d 

. 

I 

2 

3 
4 

d 
7 
8 
9 

ro 
'1 

12 

13 
'4 
]:5 
16 
17 
18 
19 
zo 
21 

22 

23 
24 
25 
26 

1 I1 

-0'48 + '02 - 'O9 
-1'10 

+ '37 + 1.36 - - 7 7  

+ '07 - 'a2 - '09 
+ '37 + '26 
- ' 24  + '4' - '23 
f1.75 
- ' 1 9  - '34 
+ I ' ~ I  - -60 
+1'61 
+2-446 + 1'045 
+ '057 
+ '299 + 1'468 

a 
b, 
0 

g 
I 

2 

3 
4 

7 
O 8  

19. 
11 
I Z  

13 
14 
'5 
16 
17 
18 
19 
20 
21 

"" 
23 
24 
25 
26 

Coefficients of 

4, A,, '16 4, 8 A19 X, X P  X,  4 s  X, X ,  X, 

+ .08 + -0048 + '05 -'0226 + .06 +.ozz5 + '03 + '0253 
+a16 + '26 +'26 +a0051 + '005 I +'1977 - '18 --16 -'03r 8 --0900 + '03 +-07 +'03 - eo005 -.ooo5 + '0054 + 'I3 -'0392 + '50 +.oo7o + '24 +so096 + '09 - 'O5 79 

-.II -28 +'0388 +'1152 
+'09 + '09 -'0674 -'a674 

+'54 - '12 +'1717 
+'19 + '03 + '03 + -0422 + .0422 

+ '43 -.I% -*1255 
+'57 + '35 + '2262 

+rmoz + .06 --or89 + 0.65 +'3720 + .60 -'0234 +-0238 --'0474 +'0546 + '46 -'2037 
+'3326 +'I277 -.0171 

3c + '3646 +-0938 -'or97 
+'3863 -*of 90 

+yj38z -'0803 
+'6081 



PRINCIPAL TRIAN'GULATION-REDUCTION OF FIGURES. 

Figure No. 63-(Continued) 

Values of the Factors 

Factor 

A, - 
% - 
11 = 
& - 
'i 

b E  
A7 - 
hs - 
hp = 
A10 = 
All  = 
XI,-= 
A13n 

= 
11'- 
Al6" 

A l l P  
AM = 
A l p =  

&a= 
%1= 
h- 
h= 
&= 
X 5  = 
ha 

Symbolical 

01 % e~ '34 % e6 9 '% '% e10 Oil el¶ e13 %4 "Ib 

+ 7.3110 +0'7431 +0.5602 +w4370 +0'6459 +0.3416 + '1299 +0.0006 +woo06 + o . m j  +woo09 -0'0965 +oa3153 +o'2088 -0'0108 
-5362 '1990 '4578 '2293 -0899 '0004 '0004 '0004 -0006 '0667 '3185 '2294 '0071 

7'7883 (-6688 .r;89 '~386  -1848 -0691 '0003 .om3 3 '-5 '0514 -1226 'ojrp -0059 
6.9384 -2614 '1492 -0544 '0003 '000.3 'oooa -0004 '0405 '0462 '0148 '0049 

5.2620 -1.4135 2.3371 '0042 - '0083 - '0091 '0135 1'6316 .pSa - -1903 + '1336 
+ 5.0243 - 1.8608 - '0044 + '0034 t 'wqa - '0113 + 1.3161 - '4583 + '4033 - '0530 

+ Io.lqla + -1862 '3428 '3177 + '2021 - 1.9592 + -0280 '1698 + '4377 
3-2715 " 7 2 ~ 1  -6659 '4725 + '1244 -0044 - -0038 '0589 

2.8793 1'3rz1 '7405 '2328 '0126 '0127 'a254 
4.0803 '6756 'a160 '0120 .orrr '1186 

4.5513 '1331 -0023 -ooro--ooo7 
4'6147 - '0870 '0541 -4.397 

+4-04z6 -6431 'anor 
+1"7919 + 'all7 

5'8121 

LogariLhmio 

0'1535198 
~4463419 
1'7525442 
0.9234347 
0'8437753 
1.0114043 
0'9953727 
0'1032092 
o'o5097jr 
o'or78qo5 
0'4754.551 
1.021i8~f 
_0.2353306 
1.9729951 
0'7569790 
1.0391087 
0'4773673 
0'3031107 
0.3708035 
0'8879307 
1.2837056 
0'9906356 
0'4584189 
0'0309517 

, 0'7136310 
1.0683695 

Adopted angular errors in aeconds 
I,=-'24 x9=-.28 x17= +.rq xp=+ 1.22 x,= -28  + '26 
x 2 v  +'15 xlo= + ' lo  xl,= -xq x,= + -38 qp= + 1-01 
Xa= -'25 X l l P - ' l f  X l g P  + 04 Xn' + '73 

xs=-:lo 
.72 x,=- 44 

x,-+-61 x - 2  xm= +-16 XQI= - -87 x,- -.a3 x,,= + '23 
x,=--38 xu=- -76 I,,=--06 xm=- '23 x,- + .09 %-= '00 
x6- -.OI x14= + '27 x,= +-42 x,=- '21 x,== + .34 x4,,= + -29 
1.- - , '34 xis=-'48 m= 'w I ~ ~ =  + '15 xa=- '99 x4,- + -05 
&== +-66 I,,= +'53 x 9 ( = + * ~  xa- 'oo q,=-*o7 %-= + '14 

[wxy = 123-42 

Numerical 

- 1.7928 
+ 2.7941 - '5656 

8-3837 
6-9787 

+ 10.2661 
- 9'8940 + 1.1683 

1-1245 
~ ' o q z ~  
2.9885 

10'5144 
I.fara 

+ '9397 - 5-7145 + 10.9423 - 3.oo17 
1 .0~)6  

+ 2.3486 
7-7256 

19.2 179 
9'7867 
2.8736 
1.0739 
5.1717 

11'7049 

Symbolical 

e17 "\,, e19 % 6 1  % % et( % % - 
+o.o113 - ~ . I I ~ I  -0'0009 +o'g313 -0.2317 -0.ofz7 -0.0806 +0~0025 -0'0058 +o.o)oo +0'0695 

-0072 1.5238 -0006 -6729 .1597 -02.37 + -6.70 0 0 1  -2511 '0475 .0458 
.oo63 1.0994 '0005 .qRzq '1235 ,0169 - -3497 ' W I ~  + '1079 '03 57 '0380 
-0052 .8369 -0004 '3659 '0977 '0127 .6188 .oo~o 2092 .ogoz .O/II 

- I 1.290; + '0103 -1.7926 f.6069 1'57.55 .0195 '0719- '6545 '4.192 - '7648 
+ -1642 -6783 - -0039 +r.7131 + 2.9651 + 1.0037 .0805 - . o ~ z 8  + '6347 - -4832 + '2811 - '6957 '2589 '4678 - -5291 -3'1.358 -2'5865 -0158 + '1 109 - '9036 + .o896 - 1'3178 
+ '0185 'oolr '9890 '0114 '0068 7 .1995 '0001 '4228 + '0041 - '1274 + '0137 

'1044 'oorz 1'91;r '0287 + '00;9 '4048 'oooz '0896 .ol#I -0295 -0517 
'1025 '0011 1.7848 'oz;a '0090 '3783 '0002 '0261 'o1g4 'or04 '0501 - .o187 '0019 1.0189 '0082 - .o1R6 -1960 -ow1 .8.396 - 'oor4 '2517 '0003 

+ '8794 + '1923 '3174 + '5316 +1'2068 3'5.126 + '0124 '0585 + '5413 '3647 '6693 
-3287 - -661% -0169 - 1.4782 - -4057 ,6185 -5101 - -0167 ,9895 + -5349 1.2909 

- '3399 -4439 + .or69 + 1.7731 + .o839 - .7226 '4387 + .0210 - 1.;172 - .4735 -1.2961 
-6064 + .oar4 - '3000 '4814 - '1242 1.1756 '00.34 - '4691 '3294 '9535 .8612 

+ 3.3899 - '0224 1379 - 'i.z.30 + '.?315 + 2.1468 - .0046 -2910 + '5566 + 1.5939 + 1.4099 
+4'2380 + -0018 1'8652 '4616 '0655 -0635 '0049 '0926 - '1393 - '1.377 

2.6096 + '0387 - '0094 - -5499 + '0003 -1670- '0263 + '05.35 '0688 
6'2452 + 1.6927 1.18.38 '0411 + '0263 1'2116 - 1.3795 2.9692 

4'9339 + 1.9482 '031 7 - '0919 + '9191 '7270 + '6879 
6.6425 - '0021 '0423 1'4453 + I ' W ~ Z  3-2546 

I) + 3'7438 'WOI - 1.35~4 - '0136 - ' o z ~ o  
+ 3'2208 '0509 '9600 '1059 

+4'5539 + -5250 + a-oo~a 
4'5009 1.7186 

5'2579 

S 
.q 
4 

Fedor 

= 

h - 
As - 

= 

hs - 
A, = 
A; = 
A, = 

Q 4 0 -  
All-- 
Al2= 

XU= 
AM= 
A -  2 h16= 

rn" 
Ap = 
l a c a  
A s a  
ha 



GREAT INDUS SERIES. 23- 
d 

Figure No. 64. 

O B S E B V E D  A K G L E S  

d 

=J * 
E C  No. Value a.@ 

.g s 
E 

0 t  I t  

I 52 8 35-57 '07 
2 53 38 59.87 '08 
3 73 17 31.03 -06 
4 63 3 0.36 '14 . 
5 53 3 30.48 '09 
6 49 55 8.47 -18 
7 66 25 35-77 -10 

8 59 15 12.67 '07 
9 68 39 16.84 -05 

10 62 41 15-86 '07 
11 54 z 12-28 -05 
12 77 56 16-64 -11 

13 54 15 43-97 '11 
14 54 29 52.38 ' I T  

Equations to be satisfied Factor 

I4 

x, +xs +x, . . . . . . . . . . = el = + 0.78, & 
XI + X s  +XIS . . . . . . . . . = e, = + '13, X, 
x7 +x11 +xzo . . . . . . . . . . - - e ,= -  

. . . -. , . . . . - '27, hs 
X, + 'I, $-XU - e4 = - -08, h4 
Xle +XSQ . . . . . . . . . . = e, = + '74, X, 
~ 1 7  +Xu +Xgd . . . . . . -. . . - e ,= -  '01, & - 
x41 +'SS a . . . . . . . . . = e7 = + .08, 
xa + X 6 ~  . . . . . . . . . . - - e ,= -  

. . . . '04, 43 
XQ +xa +x14 . . . . . . = % = +  -18, &, 
X16 +Fa3 +X27 . . . . . . . . . . - - el0= - . . . . . . . . . . - '44, %o 
XIS +Xss +xss - ell= - '42, $1 

Xsl +Xs6 . . . . . . . . . . =e14=+ '15, \s 
Xso +Xsa +Xs7 . . . . . . . . . . = elS= + -01, h18 
 no +Xse +x47 . . . . . . . . . . = e14= + '20, h14 
X4 +'lo . . * .  . . . . . • = elF,= - '43, 4 6  

X, +x28 +Xa . . . . . . . . . . = e16= - - '81, X1, 
XM +X49 +XM . . . . . . . . . . - e17 = - 'O9, X17 
x4s +x50 +xw . . . . . . . . . . = el,= - 

. . '37, X1s 
x, +x, +q +s, +x9 +xl0 .. . . = e19= + -09, XIQ 
x,~ +x, +x, +x,, i -  +xu . . .. . . = eZ0= + '48, h, 
xS7 $xpe +xpe +xso +xsl +xs2 - -  . . . . = ezl= + '041 hl 
x,, +x, +x4, +xg -kXgg +xu .. . . . . = eCg = - '20, 

.30xr -.74xS + ' 7 8 ~ ~  -.21xa + '73x11 -.59xm + '39x19 -'78$2 + .65xn ' . 7 ~ ~ r 4  + '72XL3 -'51X4 2'04, &a 
'71y14 -'39Xu +'59X8 -'39X19 +'75Xla -.68x39 + ' 2 9 x ~  -'89x, +"/ox, -.49Xm + '50Xa -'70Xls = e,= + 0.95, h, 

' 7 0 ~ ~ 5  -*55~2.3 + . 5 5 ~  -'7oxa +'64"r -'36xw + ' 4 4 ~ ~  -'71~38 +.67xs1-'47xs + '51x3$ -'70Xl6 
- 3 5 ~ ~  -.75x18 +.89x17 -'29X4(1 +-26xy - .87~,~  +.47xb1 - - 5 8 ~ , ~  +.70x6~ -'51X60 + *89x4, --63x, = e,,= - 0.67, h, - 

3 -  
NO. value '' 

.3'0 
ZB 
& 

0 I 11 

29 52 36 45.88 '09 
30 58 57 32'95 '06 
31 58 54 30.12 '11 
32 62 2 23-20 '12 

33 62 55 47-09 '04 
34 65 3 10.22 '14 
35 56 a 20.53 '12 
36 54 44 50.90 '10 

37 66 17 36.86 -14 
38 70 1 53'59 -06 
39 55 52 14'03 -08 
40 57 58 56'84 -08 
41 55 1 7  31.19 '12 
42 55 14 35-86 -10 

3 ,  

k$ No. Value . - 
% B  
& 

0 I I1 

15 54 59 41-51 '08 
14 55 1 50'03 '07 
17 48 18 42'27 'I5 
18 j3  17 57'37 '15 
19 68 49 5-11 '05 
2 0  59 32 12-18 '04 
21 56 50 51-65 '09 
22 51 55 42-66 '11 

23 70 49 49'90 '06 
24 57 42 31-83 '29 
25 61 19 15-95 '06 
26 61 21 48.49 '07 
27 63 38 30'32 'I4 
28 63 50 17'57 '10 

No. Value ~ . G  - 4  

ZB 
& 

0 I 11 

, 43 61 40 4-33 '04 
44 73 56 37.55 -04 
45 75 38 21-91. '11 
46 73 42 21-41 '05 
47 57 21 21-38 -14 
48 54 50 26-43 -05 
49 48 20 51-15 '04 
50 63 10 47-84 -05 
51 64 52 44.82 -08 
52 49 4 7-49 -05 
53 55 9 8.16 -15 
54 59 52 39-96 -06 



PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

Pigure No. 64- (Continued.) 

a¶ Equations between the factore 
0 C 
b, 0 
0 8 Co-efficiente of 

I 

A x, h h x, 4 3  b 0 1 4 A18 



GREAT INDUS SERIES. 

Figure No. 64-(Continued.) 

- 
Values of the Factors 

Symbolical 

e, e4 s, e, '% e, 810 011 811 s, *4 qL 

A~ = 
% =  
As a 

4 -  
A~ = 
4= 
A7 E 

+I= 
% =  
40 = 
A l l =  
A12 = 
Au = 
A14= 

Alb = 
A16 = 
A17- 
'.I8 = 

&= 
%I = 
A= = 
%a= 
ha 
& == 
b- 

+4'9287 + '5643 + '6083 + '6326 + '0361 + '0017 + .0083 + '0078 + '3487 + .0687 + '0226 + . o ~ i a  + -0087 + '0113 + 'a548 
3'5536 .8121 '5418 '0664 '0283 'org4 - 0 2 4  '3958 -0864 .o197 '0131 -0078 -0171 -3369 

6.1153 '5916 '0684 '0279 '0195 '0205 .qaog -0916 -0216 '0137 '0084 -0179 -3542 
5'9074 '4926 'a183 '1435 '1557 1'0900 '6196 -1396 '0948 '0557 '1261 '1491 

4'1631 '0714 '5197 .4666 '4855 '3028 '0400 '0390 '0176 '0703 '0279 
4'4743 '3964 '4736 '2839 '1368 - '0031 '0129 'OOII -0393 .OIII 

4'1000 '6079 '1518 '0886+ '0086 -0107 '0043 '0218 '0079 
47671 I '0971 -0071 -0113 '0038 .oago '0083 

4'9340 '5136 '0776 '0688 '0336 -1160 -175a 
4'4817 '7421 '4583 '"893 '5400 -0379 

5'1435 '42- '3000 '3796 '0091 
1'9589 '1635 '1973 -0059 

3'447" '1573 -0033 . 3'90°0 .w72 
3.2722 

y 

4 
6 
j 

o 

2 a 
. 

xl= -'25 xlO=-'06 x19=-'25 Q= -'33 xS7=-'59 xu= +'03 
xp=+.50 xll=--26 xgg=+.07 %=+'37 xS8=+'29 x4,=-'46 
%= +.oq x,= +'19 Q ~ = - - I ~  %=+'09 xs9= +'15 xe=-'01 
x4=+'ao xIs=-.57 ~ = + ' 3 8  xs,=+*24 xU=-'02 xlo=-' O9 
X6=+.24 xI4=+'31 %=+'25 Xsa=-'2% X41=J-'03 Xm=-'04 
x,=+-19 x16=-'6z xeg=+'15 xQ9=-'32 xa=-'07 X51=-'OI 

x,=-.o8 xl6=+*12 +=--.46 xsc=+'55 %=-'08 xaa= t .06  
x,,=--.21 x17=-'02 %= t ' 3 0  xS5=-' 64 xls=-'15 xa=-'25 
q=+'ox xle=+-34 xn=.-.12 xgs=+-51 x&=+'05 xM=+'05 

C W 4  =47*97 

~ r (  

A1 = 
% = 

= 

4 = 
h a  
= * = 
% =  
hp = 
A,,,= 
All= 
AU= 
A== 
Al,= 
A 
hlsa 
All= 
Ama 

&= 
%I- 
An= 
hjg ri 
h= 
hi 
hsr= 

Adopted angular errors in seconds 

Symbolical 

el6 e17 ew e19 @a etl e s  cis em 

+ '0887 + '1835 + 'oooo -1'2273 - 'ZZW - '04x7 - -0183 + '5609 + '0861 + -0078 + '0087 
'0908 '1925 'or92 1'5zrq 2603 '0419 '0489 - ' I ~ I I  - '0483 - -0175 - .0339 
'974 '2058 '0189 1.605) '1753 0 '0495 . I I M  '0384 '0163 .032l 
'6526 1.3865 '1491 1.2321 1.8874 -3013 '3674 + -8387 .4191 I ,1652 
'2521 '9883 - -0079 -1214 -8566 -1131 1.1393 - -0638 '6728 '1507 + '5972 
'0650- *2057+ '6411 .o+aI -3450 '0261 1.0979 .0829 '6715 .1332-1.3864 
-0664 + -3519 I -0336 . a ~  'oiP3 1.4614 ..a68 . z ~ z p  "0539 + .0493 
-0675 -28i1 -2888 '0350 -1625 .0292 1.4375 .0350 -3154 '0658-'1475 
-4496 .9752 '1984 -8191 1.4708 '2032 '4040 + -1564 '9732 '2256 '3960 

1'0203 '84- q 3 8  I 1.1486 1.4983 .2279 I -2776 -3197 - 1 6 7 ~  
-7809 'a317 - '00.35 ,0443 :17a6 l-qgaz .or78 .0296 + '1343 + '3030 + '0183 
'4500 '1373 + '0086 '0276 '1 773 '8414 '0268 -0070 '0030 - '1541 - 'on27 
-3003 '0897 -0003 .or73 '1077 '5587 'q093 '0097 '0407 + '0677 + '0037 
'4783 I '0176 '0324 -2238 '9024 '0571 - '0097 - '1262 - '7331 - '0538 
'0409 '0863 .w78 '6675 I '0188 '0203 '0359 'or41 .0066 '0128 

5.8424 .9762 -0414 '1943 1.2324 1.5076 '1605 + '0705 + -1629 '0443 '0457 
5.1 165- '1995 '4084 2.6051 '4549 '7043 -13aa -2327 '0459 + '9570 

'4'6300 ,0279 'a3,6 '0163 -6625- '0600- '4833 '0954-1'0658 
+3-0691 + -5320 + -0900 + '0837 '1487 + .w92 + .or97 + '0426 

3'4774 '5697 '6195 .0667 '4567 '1995 '3961 
1'8132 '0700 -0356 - 'og80 '1154 '0146 

3.4432 + '0804 + '7161 '1519 '2676 
1.8065 '4993 '0879 '1415 

3.6093 -6671 1.0940 
1'9597 ' 2 1 9  

3'0814 

Numerical 

+z.z538 
'5975 

-1'301g 
3.11~6 

+ 2.1232 
.6026 

-6057 
-1037 - '5085 

2 . ~ ~ ~ 6  
3.9359 

+ xa981 
- a6429 
+ 1'9369 
-1.3146 

5.6643 
2.4376 
1.0886 

+ -4619 
a'394o 
2'1 103 

- .a627 
5'3410 
.6161 

8'11za 

'9338 

LOpithmio 

53529154 
1'7763379 
o.1144441 
0.4934023 
~3269gog 
f.7836535 
!'7812934 
53089697 
1'7063080 
0'4140704 
0'59504.41 
2'9918461 
1.4081367 
0'2871071 
0.1187936 
0'753146a 
0'3869624 
50368683 
1.6645574 
o'379la41 
~'3243442 
1'9358598 
o.7276226 
l.7897287 
~9091386 
1.9 7013306 - 



26+ PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES, 

Egure No. 65. 

Observed Angles 

,-I 

&, 

~a V&e k$ 
*" 3 

0 I I f  

I 50 43 41-04 '08 
2 60 4 23-00 '09 
3 58 59 4'46 '12 

4 57 33 18-35 "3 
5 60 56 31-74 '19 
6 71 43 13-00 '08 
7 52 33 4'94 '11 
8 46 26 17-33 -16 
9 59 18 15-05 7 4  

10 69 z 37-85 -09 
11 69 17 30.56 -08 
12 57 33 6-18 -09 
'3 53 24 4'54 'I7 
14 61 I 31-65 '19 
15 71 4 32.32 -06 
16 58 9 24-54 -06 
I7 59 40 14-66 'I0 
18 62 29 10.04 '11 

Equations to be satisfied Factor 
11 

X~ + X~ + X~ = t?i =-1-41, & 
X1 + X s  + Xu = e, = - '38, X, 
XI + x11 + Xia  

- - e s = -  
x13 + xis + %a - - e 4 = -  -85, x4 

'45, X, 

XB + X l r  + '17 = e, = + -68, 1, 
x4 ' + x10 + xu = e6 = + '05, A,, 
x, +x, + %  +xg + X Q  

+*lo 1 
=e,=-.-og, h, 

+.60xs - ' 5 8 ~ ~  + .82x1 -.64x19 +'38xll -'62x1, 
+ .3q16 - '52X18 .59Xl7 -'55Xl4 +'741s -'644 

= e, = + '57, XB 

Equations between the factors 

NO. of 
e 

- 
I 
2 

3 
4 
5 
6 
7 
8 

Values of the Factors 

Value of 
e 

I1 

-I'4I 
- '38 
- '45 
-' - 5  
+ '68 
+ -05 - '09 
+ '57 

0 

3 
f! 
*g 
bO 

2 
0-6?04314 
0.3615390 
0'4438885 
2'5,503507 
2.9845273 
1'7355989 
0.3624825 
0.103q616 

Co-efficients of 

& % & 3 x 4 & %  h, & 

+'4O + .19 + '020 + '25 + -08 + -008 + '25 + -11 - *007 
+ '33 + -16 - '037 + '14 - -046 

3 +'43 +'39 "09 + '043 
+ -77 

+ '474 

Adopted angular errors in seconds 

xl= -.09 x4= -'I8 x7= -.06 xI0= +.16 xlS= +'07 x16= -*21 
xs=--50 x5=--45 %= -020 xll= -'18 xi,= +-05 xi?= +*17 
xg= -. 46 x,= '00 %=+.46 x,,=-. 29 x l6=--~g  xu=- -46 

[wq= I 2.88 

+ 
(d 
0 .-, 
k w 

5 z 

k 
S 
3 
Fc 

Symbolical 

el ?a % e4 e6 e6 "I % 

X, = 
b= 
%= 
X4 = 
X6 = 
&= 
h,= 
% =  

+2.992 + '332 + '450 + '490 + '327 + '246- -1'028 - -080 
++223 + '304 + '331 + '221 + -166 - -693 - '050 

+4'424 + '474 + '321 + 'ZIT - '957 + -088 
+3'575 + '375 + '215 -1.060 + '274 

+2.58j 4- '137 - '714 + "253 
3c -t 2.703 - '495 - .226 

+2.171 - .o6r + 2.181 

-4.682 
-2'299 
-2-779 
-3'551 
+ '965 
- '544 
+z-304 
+ 1.26~ 



GREAT IJYDUS SERIES. 

Figure No. 66. 

f 
Observed Angles 

pl.s No. Value .* 
gb 

FG 

o 1 rr 

I 69 2 26.16 '12 

z 56 13 27-24 '10 
3 70 16 54'88 '09 
4 56 7 6-48 '09 
5 53 29 38.09 '10 
6 52 I j  15-41 '10 

7 79 37 44-23 '09 
59 22 49.O' 'I5 

9 55 57 8.08 '12 

ro 59 17 25-21 '14 
11 38 46 1-24 '09 
1 2  58 42 17-51 -08 
13 64 35 29-08 '07 
14 81 38 7-82 '15 
15 80 29 41-21 -11 
16 61 36 14-72 '10 

I7 42 24 45-17 '16 
18 40 7 30'38 '17 

I 

Equations to be satisfied Factor 
11 

Xs +Xs + X s  =el= - -25 
X1 f-% + X ~ 9  =e9=-1-48, A,, 
LI + xn + '16 =eg= - '352 % 
'8 f '15 + xi, =e4=+ -09, XI 
X~ f '14 + x17 =e6= + -56, X, 
X4 +=lo + X U  =ea=+ '37, XI 
'6 + Xa t x 7  + x s  +xg +x10 =?=+ '03, X, + '36% - '67 4 + '38x1 -'61 ~ 1 9  + 1'25x11 -'% xi6 ) =%= -, -q, 

+'17xu - I . I ~ X ~ ,  +1.09x17 -.15x14 + .48xIg --67 x4 

Equations between the factors 

Values of the Factors 

Symbolical 

e, es e4 e6 e6 

+ -261 + -200 + -369 + -135 + '382 - -776 + 0.1619666 
+3-580 + -226 + '279 + -188 + '349 - '738 + 

Co-e5cients of 

% c l x , % %  x, x, x, 

+'29 + -10 -'035 + '30 + -10 -.003 
+ '28 + .o9 +'059 

+ '15 -*183 
f '12 +-151 

n +"' i s l o  + 1 4  -aO26 
+ '70 + -766 

No. of 
e 

' 

I 
2 

3 
4 
5 
6 

%= 
h4 = 
x, = 
&= 
%= 
%= 

Value 
e 

- 1'125 
-1.48 
- -35 
+ -09 
+ -56 
+ -37 
+ 'O3 

+3'859 + -108 + -302 + '29.5 - -690 - 
+2.gzo - .028 + -44.4. - .815 + 

+2-678 + -225 - -583 - * +3'837 -1.043 + 

I -1.24 

Adopted angular errors in seconds 

x1 =- -73 x4 = + -18 X, =- -01 xl0 = + '22 xl3 = - '03 x18 = + -01 
)t4 = '00 x6 = - -05 x, = - -02 xll = - '35 x,, = + '32 xL7 = - 009 
x3 = - -20 x,, = - '44 q, = + '33 xu = - '31 xis = - -16 x,, = + -37 

[wx2] = 12.46 
C 



28+ PRINCIPAL TRJANGULATION-REDUCTION OF FIGURES. 

Figure No. 67. 

Observed Angles 

z-  
8% No. Value .-  PI'^ 
8B 

O t *  

I 41 51 . 51-10 -07 
2 49 20 51'31 '08 
3 82 45 0.80 -17 
4 53 32 13-37 '09 
5 47 54 8-36 '10 

6 63 45 48.97 '10 

7 54 11 29'49 .I4 
8 53 28 51.17 '14 
9 74 50 56-67 -17 

10 65 48 45'39 'I3 
11 73 7 12-39 'I2 
1% 74 19 20.69 'I3 
13 60 39 2'4% -05 
I4 56 3I 48.77 '05, 
15 59 43 56-38 '13 
16 5% 41 18-55 '11 

17 48 37 '5'2% '19 
18 66 47 13-21 -08 

Equations to be satisfied Factor 
11 

x, + '8 +X6 =q= - '23, XI 
X1 +x6 + X l ~  = e p =  - '01, 

=%=- 
x, 

X7 + X11 + Xis '159 h 
Xs + Xis + xlo =e4= + -11, X, 

E ' X ,  + X14 +Xa =e5= '00, X, 
x4 + Xl0 +xis =ell=+ '57, x,, 
XS +4 +X7 + X g  +% +xlo  =g=+ '05, A, 

+'J3Xs 1 . 8 6 4  + I ' I I X ~  -'28x1, +'30xl1 -'76 '16) =%= + .90, X, 
+'58~1"--'43xu, + '88x17 ~ ' 6 6  xi4 +'56 xis -'74X4 

Equationti between the factors 

No. of 
e 

I 
2 

3 
4 
5 
6 
7 
8 

Values of the Factors 

Value of 
e 

- '!Z3 - -01 - -15 
-+ *I1 

-00 

+ '57 
+ '05 + .go 

4 
Is 

= 
% =  
% =  
A, = 
x, = 
% = 

Co-efficient9 of 
b 

X I x , x , x 4  x s x , x , x ,  

+*35 + 'lo -m47 + '30 + 'I0 +'q% 
+ '37 + .14 -so48 

+ '35 + 'I4 +'OqI + '41 + '17 +'I34 * 7 + '13 --039 + -78 
+ .528 

I Adopted angular errors in seconds 
x1 = + '15 x, = + .08 x, =- '03 xl0=+'30 xlS=+'19 x16=--19 
xp =- '18 x5 =- -05 % = -00 xI1 = + '07 x14 = - -10 x17 = + -23 
xS = -00 x6=- '04 x,, =- '13 xu = - 'I 2 x16 = + -19 xlB = - -08 

[wXP] = 3'32 

Symbolical 

el '3 e~ e4 e~ e6 e7 % 

+3'057 + '159 + '253 + '204 + -161 + '316 - -583 + '248 
+3*627 + '228 + '334 + - 4 2  + '298 - -729 - '365 

+3'026 + -285 + -250 + .407 - ,779 + -224 
+3'242 + '466 + '370 - -867 - -326 

+3'086 + '335 - '934 - '793 
-lt +4'217 - -995 + ,238 

r( 

o e 
' G 

I z4 

- ,346 
- ,266 
- -088 
+ '138 
- '597 
+2'472 
- -147 + 2'011 

+zS118 + -168 + 2.21 I 

0 

3 
.=! 
-5 
M 

S 

-539076~ 
1.4248816 
2.9444827 
I - 1 3 ~ 8 7 ~ 1  - 
1'7759743 
0.3930485 
;-1673173 
0'3034121 



GREAT INDUS SERIES. 

Figure No. 68. 

Values of the Factors 

Observed Angles 

No. Value .& 
sB 
~4 

0 I I1 

I 59 o 31-65 '08 
b1 6 l1.65 s08 

3 59 57 19-43 '12 

4 51 30 49-06 'I5 
5 58 56 28-50 -16 
6 55 3' 36'46 '09 
7 61 15 56-56 ~ 1 9  
8 64 49 '7.5' '35 
9 48 58 54'19 '15 

10 70 27 46.53 -10 

11 65 18 34'0% -06 
12 65 27 53'74 -10 

13 58 I 24'13 '11 

I4  80 55 33'9O 'O9 
15 62 57 33-13 '09 
16 53 25 28.72 '12 

I7 50 5 32-19 '2% 
18 51 13 10'75 '19 

Adopted angular errors in seconds 

Equations to be satisfied Factor 
11 

x9 + x3 + xs =el= -1.00, X, 
X1 + x6 + xis =e,= + 1.33, X, 

' X I  + Xn + XU =%=-1.29, & 
Xs + X16 + Xl, =e4= + -60, X4 
=a + XI, + xu =e6= - -29, xs 

+ X10 + xu - 
X4 -e8= - -88, X, 
'5 +x6 t q  + x g  +x10 =e7=--26, + -58 x, - '55 ~9 + -60 x1 -'46 xis + '46x11 

x, 
- '7*) =en= + 1.1~. +'51 Xu - '78 xle + '84 x17 -'16 x14 + '62x13 - '80x4 

Equations between the factors 

Co-efficients of 

X , x , x , A , %  x, x, x, 

+a36 + .16 +so26 + '27 + -09 +'OOZ 
+ '37 + .ig -a061 

+ '15' -'lo2 
+*43 + .46 + 'I5 +'I71 

* +.36 + .IO -'052 
+ '84 + -627 

NO. of 
e 

' 

I 

2 

3 
4 
5 
6 
7 

Valne of 
e 

- 0 0  

+ 1'33 
-1.29 
+ ' 6 0  - -29 
- -88 
- '26 

8 1 + 1-19 



PRINCIPAL'-TRIANCIUTATION-REDUCTION OF F'IGURES. 

Figure No. 69. 

.' 

Observed A nglm 

x2=+-03  x7=- '33 x , ~ = - ' I ~  
X17z +:I 

%$= --23 xW= --07 
x,= +.;7 xs = +.52 X,,= +'09 XI,- + 37 x,=-.16 x,= +'I0 
x4=-.41 xo = -*40 xlr= --4 x19= +-19 xu= + ' I S  x,= +'05 
x6 = + -40 xl0= - '20 x16= - '50 xp0= - '42 xg5= - -03 xso= '00 

[mxe] = 24.15 

Equations to be eatisficd Factor 
8, ... ... ... ... =¶ + xs + X6 . , . "0, =+ 0.80, A, ... ... ... ... ... +% + XII "-% I .SZ, % ... ... ... ... ... No. Value 4 + XIO x14 "'a =- 1'051 A2 ... ... ... ... ... + x u  + 116 =e4 = 1-61, ... ... ... ... ... + I 1 2  +x, =q = 0.94, & ... ... ... ... ... XII + 41 + xS =e, = 26, h, ... ... ... ... ... 

O t I )  XP +% + % ==e, - -16, A, ... ... ... ... ... %a +xrr + I30 - =% = 
1 65 56 0'48 '11 

'23, h ... ... ... ... ... 4 + XI, + ZIP =e, = +  -83, )b 
2 45 6 47.78 '07 x,, ... ..a ... ... ... + 1% +X, ==e10 = .60, A,, 
3 64 1 2  55'14 '25 xs +r, + I 7  +x@ + I ,  +XIO ... ... . a .  ... ... =ell = .27. 4 1  

4 56 22 29.47 '09 xI9 +x, +xzl +% + x p  +x, ... ... ... ... ==el, = - -58, A, 
5 70 40 18.56 '18 .45x1 - I - O O ~  + '481, -.67x4 + .50xlr -.z.3x15 +.93Xls -.7Ol7 +'40x19 -'40Xr + '8fx12 -'54xls e '2% A, 
6 52 17 3'22 '13 '521, - '62% +.74r17 -.86x1, +.76x?p -.SIX, +.79xw -.60xss + . 3 1 x ~  -'z9xm +'48xll -'8;xa =el, 0 

7 62 43 48'36 'og 
'711 A14 

8 58 9 8.74 '11 

9 56 4 36.39 '08 
10 60 5 5.00 '07 Equations between the fadom 

Co-e5cients of 

A, A4 A4 A, h, a7 An h A~~ AII AU A13 

+.SO +-18 + '0500 
+'37 + .28 '13 --0207 

'07 -0003 
+ .29 -08 +'1015 

+ 2 9  '09 +'09 '0597 -'wQ 
+. j6  -18 +'0325 

+ '50 '24 -'1287 
+'3S '16 '0 149 

+ .36 + '11 '08 -'0938 +.oj;6 
+ -58 ' I5  -'or96 + .66 '02 14 

+.go --0040 
+ '5784 'I 764 

+ -5516 

11 64 23 *('I7 '11 

I 2  49 124'40 '11 

13 61 46 57'57 "3 
14 6.3 32 24.94 .la 
15 76 58 6.89 '08 
16 46 5; 15.65 .13 
I7 53 24 36'39 "7 
18 49 20 34.16 ' la  
19 68 a6 16.34 -08 
20 68 14 47.01 '09 
21  41 39 41'?7 '18 
22 481917 '41  '24 
23 55 23 33.08 '16 
24 775623.81 '15 
25 72 38 26'97 '03 
z6 73 56 34.36 '07 
27 5' 39 2'97 '04 
28 59 2 16.12 .23 
29 52 43 3.31 '11 

30 1 2  57 24'38 "5 

2 o 
g 

, 
3 

6 , 
8 
g 

11 

12  

13 
14 

'Valued of the Factors 

a 
C 

3 

+ :Iao 
'5 2 

-1.05 
1.6 I 
0.94 

2 6  
.16 
'23 

.t .83 
.60 
'2 7 - .58 
'29 
' 1  I 

3 
8 

R 

XI = 
% = .  
A3 = 
A4  a 

A, =: 

As = 
A, = 

% =  
b =  
40 = 
All = 

A l l  = 
Ala= 
hi= 

Adopted angular errors in seconds 

x,= +*IS xs = +-28 x , , = - ' I ~  x, ,=- '~I x , ,=- . I~ xu= +.OX 

Bymbolical 

01 e4 e, e4 e~ e.3 e7 '%I eg ~ I O  ell el2 e ~ a  

+2.3234 + '2776 + .2068 + -3162 + '3321 + '0428 + '0.370 + -0.374 + .2094 + '0324- .8292 - .0832 - '2475 - '0119 
z9g41 '1975 .19).i8. .2490 .0408 '0278 .0.331 .281q '0284 '7899 -0758+ -0684 '03.31 

3.9132 -1669 '1962 '0292 .oz18 '0243 '1808 'ozo8 -5669 '0552 - '0296 '0183 
3.8979 '31103 '0342 '0432 '0.349 -0217 '0308 '6706 '0740 '7489 + -0296 

4.093.) .3283 '4626 '3537 '2069 '3116 '7863 '7336 '4900 '4'85 
3.2694 ' 4 9 8  '4414 -2606 '3800 '1173 '9716 '0056- '0698 

2'6538 '4920 '135.3 '4345 -0876 1.0160 -0537 + '6459 
32857 '1967 '3729 '0981 '9185 '0225 '1982 

3'2850 -1647 ' fzro -4612+ '5020- '3342 
r) . 2.9566 .0836 '7967 - 'ozrg + -2017 

+ 2.2678 + '2215 + -1267 '0718 
1.9870 -0364 - ' w o  

a'ozoz '1404 
+ 2.0582 

- 

+I ' I IOZ 
1.0565 

-4 0309 
6.1599 
3.9003 
'3469 
'5249 
'5195 

+2'5C(I 
1.6734 
1'1270 

- '4540 
+ -8411 - 1.6425 

0 ' 0 ~ 5 4 0 1 ~  
o-oz386g5 
0-60540zo 
0'i895;.~i 
0'5910980 
!-5402043 
53aoo;66 
1'7155856 
0'4055342 
0 . ~ ~ 3 5 9 9 8  
0-05192.39 
2.65i0559 
1'9248476 
0.2 155061 



GREAT INDUS SERIES. 

Apre No. 70. 

' 

Observed Angles 

r, 
RI 
0 - 

No. Value @' . r( 
2B 

I% 

0 I 11 

1 69 48 20.65 '16 
2 65 13 49.71 '11 

3 61 39 18.54 -17 
4 52 o 11-19 -07 
5 53 6 52'7"17 
6 50 23 3'37 'I3 
7 57 8 47-68 '16 
8 73 43 19-38 "3 
9 71 28 53.54 '14 

10 54 9 3-32 '12 
11 59 34 25'92 "5 
12 59 48 37-56 '12 

I 3  73 50 45'67 '04 
14 48 33 17-57 '1 I 

15 39 51 16-70 '14 
16 63 16 46.58 -21 

I7 59 57 49'20 .16 
18 66 25 25.49 '11 

Equations to be satisfied Factor 
I 1  

XS $ XS + Xr ' = = + '23, & 
XI + X6 + =IS = e, = + -84, h, 
X? + X11 + - - e s = -  -66, x, 
x, + X l s  + =la = e, =+ '92, A, 
%I + X14 -I- '17 

- - e6 = - '21, A, 
x4 + Xl0 + XIS 

- - e g = -  '44, Xg 
x, +x, + I $  +x, + %  

+ -54x3 -'46~3 + '37x1 -'58~12 + ' 5 9 ~ ~  + I .ZOX,~ -'44Xla + '58x17 -.88x14 +.29xU -.78x4 

Equations between the factora 

NO. of 
e 

' 
2 

3 
4 
5 
6 
7 
8 

Values of the Factors 

Co-efficients of 
Value of 

e 
x, 

-2 
, 9  
-5 
% 
4 

7 - 7 8 1 0 ~ 6 ~  
0.3316297 
0-0692980 
2.3907585 
1'6127839 
0.2365373 
;.4668676 
1 . ~ ~ 8 8 5 3 1 '  

kl 

& =  
h= 
b=  
A, = 
& =  
% =  
h7= 
% =  

+ " ~ 3  
+ '84 - -66 
+ 'g2 - '21 

- '14 
'00 

+ '52 

Adopted angular errors in seconde 

xl= +.36 x,= -'I3 ?=-'23 XlO=-'24 X ~ ~ = - ' O ~  xi,,=--6 
$=+.06 x,=+.05 xl1=-'17 xl4=-.o5 x17=-*06 
4= $,'I2 x6= +'24 %= -.IO xlP=+'24 x16=+'37 xI8=+'27 

r=T =5-93 

+'45 + '17 + '041 + '41 + 'I3 - '01 I + '52 + .16 - -016 + -38 + '13 + '120 + '41 'I4 - '004 * +'23 + '12 - '043 
+ '85 + -650 

Symbolical 

el e% e~ e4 e6 e6 e7 e8 

C1 
al 
0 
.r( 

k 

2z 

+z-506 + -219 + '212 + '299 + '239 + '335 - '707 - -181 
+z-625 + -181 + '193 + '200 + '309 - -585 + 'ozr 

+ z'ogg + ,185 + '19.1 + '302 - -568 1. -028 
4-3'032 + '219 + '240 - -658 - '554 

+2'654 + -328 - -631 - -010 

* +qa8y6 - '952 + -272 
+1'852 + '077 

+1-670 

+ -604 
4-2.146 
-1.173 
+2'459 
- '410 
-1.724 
- .293 
+ '199 



3Ld 
PRINCIPAL TRJANGULBTION-REDUCTION OF FIGURES. 

Figure No. 71. 

Observed Anglea 

!+ 
NO. Value .r. @J 

SF a 
O f #  

1 57 ++ 6.09 -13 
2 60 22 47-57 
3 49 3' 24'73 '10 
4 45 1% 1-86 -08 
5 70 5 48'55 '13 
6 60 19 30'87 '21 

7 53 25 55"30 '10 
8 68 47 12.73 -17 
9 55 12 55.21 -21 

0 5% 8 37-68 1 4  
11 70 58 18-02 -14 
12 61 56 22-84 -12 

13 82 39 21'05 '12 

I4 75 P I  5912 'O5 
15 53 23-78 '16 
16 55 35 47'I7 '14 
17 49 25 7 '1% 
18 57 48 24'51 -15 

Equations to be satisfied Factor 
11 

r, +xs +X6 =q=+ -10, x, 
11 +X6 +Xu =%=- '78, & 
"7 + ~ 1 1  + xla =%= - '40, % 
4 + XIS + Xle =e4= + -28, A, 
% + Xlr + '17 =e,= - '192 A5 

x4 + Xlo +Xu =e6=+ -08, X, 
% +% +% t% +Q +xi.) =5=+.04,  A, 

+'85's -'57 4 + '63"1 -'53~m +*%~i i  -'68x16 =%= -I.09, + * 7 4 ~ ~ ~ - ' 6 3 x ~ +  -86~~7  -*26x1, +'r3x13 -'99x, x, 

Eqnationa between the factors 

No.of 
e 

1 

z 
3 
4 
5 
6 
7 
8 

Values of the Factors 

Co-efficienb of 
Valneof 3 x , & x , X 4  x , x , x , x ,  

4- '10 1 +'37 + '13 +'005 - -78 + -46 + -21 +-or8 

Symbolical 

k 
es e4 e6 ell e7 e, 

- * a  
+ .28  - -19 
+ a08 
+ '04 
-1.9 

Adopted angular e m  in seconds 
x1 = - '39 x4 * + '12 x, = - '08 xl, = + -04 x,, = - $08 x16 = - '04 
% = + .14 x, = + '10 x, = + -19 x,, = - 28 xl, = -00 x17 = - '24 
x, = - -14 x, =- -26 ~0 = + -05 xm = - -13 xis = - '15 xle = + -24 

[=PI = 4'3% 

.r. 

X, = 
hsa= 
% =  
h, = 
X, = 
X , =  
% =  
% =  

+ .38 + '10 -'047 + -48 + -17 +.o23 + .38 + -21 +.op 
* +'34 + 'I4 -'063 

+ '96 
+'% 

z 

+ -055 
-1.938 
-1.464 
+ ,429 - '441 
- -391 + -688 
-1.854 

+2-925 + ,291 + -159 + -227 + -363 + -249 - ,632 - '059 
+zm555 + -203 + '297 + -483 + -319 - -825 - -113 

+zS777 + '154 + '208 + -226 - -461 + '196 
+2-316 + -383 + -242 - -641 - .rrg 

+3-306 + '331 -1.016 - '475 
* +3*293 - -723 + -290 

+1-797 + -096 + 1-78] 

d 

2.7403627 
0.2873538 
0.1655411 
2.6324573 
1'6444386 
1-59a~768 
1'8375884 
0'2681097 



GREAT INDUS SERIES. 

Figure No. 72. 

Observed Angles 

Is e No. Value -8s 
& 

0 I 11 

1 49 44 4409 '16 
2 67 14 3.36 -08 
3 49 29 27-14 'I4 
4. 56 18 15.23 '21 
5 63 '6 29.95 '14 
6 64 23 13'24 '14 

Equations to be satisfied Factor 
I1 

x, + x3 + x5 =el= - '359 A1 

XI + xs + Iln =eg= + '11, 

X7 + Xll + Xl6  
- - es= - '54, X, 

x8 + xu + X18 
- -er= - -83, X4 

x9 + X14 + '17 - -e5= - 
- '29, A5 

x4 + X l 0  + Xl,  - e  -- 6-  "99 h3 
X6 +x,, + %  +I8 + x g  =q=- '42, 

+ '85 x, - '42 X, + '85 x1 - '45 x,.. + -44 xll - 1-01 x16 =e8= -1'90, Xg + '64 '15 - '77 '18 + '59 "17 - '29 "14 + '%3 '13 - ' 6 7 4  
- 

Equations between the factors 

7 68 58 48'74 '08 Co-efficients of 
8 70 I5 56-98 'I7 NO. of value of 

10 46 30 53'57 -16 % & 3 A 4 X x j %  % 
11 66 10 12-97 '05 

x, 
- 

1 2  65 52 3'33 '14 
13 ' 77 10 51-78 '13 I +-rq +so85 
14 73 57 31.45 '09 2 + '11 + '44 +'I4 +'073 
15 57 24 35-08 '10 3 - -54 + '32 +so8 -'170 
16 44 50 58-37 '19 4 - -83 + '43 +'17 -'059 
17 59 27 51.80 '17 5 -- '29 . -K + '39 +'I3 +'074 
18 52 19 27'98 '16 6 - -09 +-50 +.16 --111 

7 - '42 + -82 
8 -1.90 + '767 

Values of the Factors 

J 

Adopted angular errors in seconda 

x1= --41 x4= + -27 q= -'25 xl0= --09 xlS= - 2 7  xl6= -.OI 
xp= +-11 .x6= +-04 xg= -'35 xll= -'28 x14= +so8 xl7= --42 
xQ = - ~ 5 0  x,=+-18 x , = + . o ~  x,=+.gq xl,=- '52 xis= + -04 

[wxP] = I I .43 

Numerical 

- -348 + -660 
-3.814 
-2.691 
- '25j 
-1.207 

+ '642 
-3.702 

* 
o 

G 

%= 
&a= 
%= 
A4 r 

&= 
X6 = 
%= 
%= 

- 

Logarithmic 

7 

1.5415792 
1 1 . 8 1 ~ 5 ~ ~ ~  

0.5813807 
0.4299137 
1.4065402 
0-0817073 - 
1.8075350 
0.5684364 

Symbolical 

el es es '34 es en e7 '38 

+3'140 + -286 - -020 + -228 + '305 4- -144 - -706 - '370 
+2'500 + ,008 -t. '193 + '242 + -128 - -579 - -257 

+3'730 + -321 -:w6 + -360 - '498 + -905 
+2*653 + -198 + '294 - -741 + -255 * + 2'822 + -128 - '605 - -296 

+2'282 - -608 + '392 
+ 1.854 - '065 + 1.674 



31- PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. d 
Figure No. 73. 

Observed Angles 

w 
cd 
0 +a 

2% No. Value .+ ~ ' 5  
:B & 

o I !I 

51 47'82 'I4 

2 59 32 4473 "3 
3 5' 27 39'1% '05 
4 49 47 24'57 '26 
5 68 59 37-88 "5 
6 56 49 8.82 '13 
7 54 56 55-60 '22 

8 69 4l 51-30 'I0 

9 69 4 3-38 '12 
I0  40 28 22'53 'I9 
11 71 58 36'94 '05 
12 71 52 1-40 '12 

13 89 44 13-09 '06 
14 60 53 13.62 .07 
15 54 23 42-71 'I3 
16 53 4 28.25 '30 
17 50 2 44-57 -14 
18 55 54 26.15 '28 

Equations to be satisfied Factor 
11 

x, +Xs + X K  = el = + -85, 4 
X1 +Xa + Xia = e, = -2.55, 
X7 + Xn + Xla  = e, = + -23, & 
X8 ' +X15 + %a 

- - e4 =- -60, X4 
X~ + X14 + X17 

- - e6 = + '92, Xg 
x4 + Xl0  + XIS 

- - e6 =- '333 &l 
x, + x, +x, + x, +x, + xlo = e7 =- 

+.80 X, -'59 x9 + '80 xl -'33 xlra + '33 xl1 
'49, X, 

-'75 '16) = % = -1.09, 
+./ZX,, -.68x, +-84x, -.56r14 +-oorls --85x4 

Equations between the factors 

Values of the Factors 

Co-efficients of 

> 1 1 % ? % X 4 h b  x, x, 

+'33 +'15 -'037 
+ '39 +'I3 +'072 

+ '57 +-22 -'208 + '51 +.IO --096 

* + '33 + ' I2  +'079 
+'51 +-19 -.221 + '91 

+ -861 

NO. of 
e 

I 

2 

3 
4 
5 
6 
7 
8 

&I 
0 * 
S 
kl 

- 
&= 
hLe= 
%= 
x,= 
X, = 
x,= 
x,= 
%= 

Value of 
e 

+1185 
- 2'55 + '23 - -60 
+ -92 
- '33 
- '49 
-1.09 

0 
Symbolical 

el ?a e~ e6 

+3'473 + '223 + '477 + '243 + '230 t '491 - 
+2'773 -f- '14.4 + '072 + '235 + -12.5 - 

+2.368 + '314 + -129 + -655 - 
+2*121 + -065 + '335 - 

* 

Adopted angular errors in seconds 

xi= - 1.05 x4= -'OI x7= -.03 xI0= -'24 xlS= -a08 x16= + '30 
x,=+'4..+ x6=+*36 "a=- -15 xll = -'04 xlC= + '27 xi7= + '27 
x,= + '05 x6= --81 x,= +a38 x,,= -.69 x,,= -'32 xis= -'I3 

[wxe] = 23'76 



GREAT INDUS SERIES. 

Figure No. 74. 

Observed Angles 

No. Value . r( 
1;; k.2 
JB 

0 I 11 

I 37 25 21.78 '07 

2 34 18 32-62 '12 

3 49 27 21.02 'I2 

4 58 48 45-34 '29 

5 36 46 1-67 -20 

6 34 57 52-31 "3 

7 54 7 23'64 '09 

8 54 8 41-70 'I2 

Equations to be satisfied Factor 
I t  

X1 + X ~  -X6 -$ = % =+ '38, & 
xs +x4 -% -x, = e, = +I .OI ,  X, 

x1 +xs + =s 
=es=-1-35, ' 

+Xs + X a  + Xe 
x, 

+4 
1 . 3 1 ~ ~  -1'47% + .86xs - -61x4 

= e4 =+1'5z, 
+1'34 x6 -1.43 x6 + '72 X, - '72 4 

A4 

Equations between the factors 

a2 
Co-efficients of 

cu 0 
0 

Adopted angular errors in seconds 

x1 = + so7 xS =- -09 . 

Xp =- -28 X,, = - '50 
x, = + '22 X7 = - '25 
X4 = + '01 xs =- '53 

[wxgl = 6-21 

1 

2 

3 

4 

Values of the Factors 
- 

Symbolical 
- 

Fl 
es 

h, = 

& = 

% = 

X4 = 

11 + 
+ I . O ~  

+2.0926 -- ,0704 + '2934 + 
+ 1.7151 - -3070 + 
* 

.38+'52 - 'I4 - -166 

+'62 + '20 - '053 

-"35 + 1'14 - '097 * 
+ 1-52 +1'311 



36+ PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

figure No. 75. 

Observed Angles 

a* 
No. Value 

:% 
n'8 
'" 

3 
II 0 I 

I 42 18 17-70 '21 

2 38 50 10.04 -10 

3 45 45 46'39 'I7 

4 53 5 46-62. '14 

5 35 59 48-27 '15 

6 45 8 39'83 '09 

7 56 55 57'39 '25 

8 41 55 35'23 "3 

Equations to be satisfied Factor 
I f  

I 1  +% - '6 - *6 =el= - '47, X, 

Xs + X4 -x? -Xs =%= +'30, x, 
X1 +% + x~ 

+x4 } =.= +.I., x, 
+Xa +Xa +x? +X, 

1 . 1 0 ~ ~  - 1'24 % +'97% - '75x4 1 =e4= +-33, + 1 . 3 8 ~ ~  - -99 x, +.65 x, -1.11 x, 
h, 

I 

Equations between the factors I Values of the Factors 

Adopted angular errors in seconds 

x1 =- '11 x6 = + '19 
% = - '10 x, = + so7 
% = + '13 "I=- 'O.5 

x, = + -05 x, =- '07 

.[wxs] = 0.62 - 

Co-efficients of 

\ a 4  A4 

+'55 + '07 - '01 I 

+'69 - -07 + '041 

d-1'24 + '304 * 
+I-287 

% 
O 

1 

z 

3 

4 

U 

4 
-5 
GI 

Ty370~6r 

im6374897 

1 .045~2~0 
- 
1.3201463 

P) 

cM 
0 
P) 

iq! 
I f  

-'47 

+.30 

+'I1 

+'33 

3 
.A 
h 

B 
k 

-.I365 

+ ,434 

+'I11 

+ ' z y  

8 
F;r 

-- 
= 

= 

% =  

X4 = 

Symbolical 

el es es e4 

+ 1.8337 - -0142 - 'I 147 - -0921 

+ 1.4637 + '1003 + '0375 

+ '8701 + '8559 * 
+ '8292 





PRINCIPAL TRIANGULATION-REDUCTION OF FIGURES. 

Figure No. 77. 

A 

Obsemed Anglee 

No. Value 

0 I 

I 50 18 16:;~ '05 
2 61 40 27'54 '05 
3 49 21 '4'29 '04 
4 35 58 55'94 'O4 
5 68 58 23'00 '08 
6 69 57 lWw "4 
7 56 35 23.73 '08 
8 87 47 22'86 '07 
9 76 41 41'11 '04 

10 73 6 39'08 '03 
11 47 50 26'84 '05 
12 59 44 36'99 '06 
13 67 19 26.65 -04 
'4 43. 43 19'34 '08 
15 64 47 35'68 '03 
16 48 29 19'49 '05 
If 7 5 3 4  13 .50 '04  
18 73 12 38.47 '06 
'9 48 55 52'45 'O5 
20 65 31 27-71 '04 
21 48 16 28.13 '07 
22 66 55 58'83 '04 
23 58 0 ~ 8 3  '05 
24 47 41 44'46 '07 
25 33 40 45'75 '05 
26 56 27 50'88 -07 
27 83 22  28-10 '05 

I 

Equations to be Bsti~5ed Fsetor 
I# ... ... ... ... x, +4 +4 =el +WII, A, ... ... ... ... XI +X, + XIS =e, =-0.06, 4 ... ... ... ... b q  +=4 + xu ... ... ... =e, = + 0-07, A, ... '17 + XI1 + x17 =e, = 0'86, A, 

... ... ... ... XI0 + X I S  +x, =e,=-0.94, & ... ... ... ... 19 + x24 +=‘a7 =e' +0.72, & ... ... ... ... =m + I n  + I26 =&1 =-0.37, + 
... ... ... ... 4 + Xlr + x16 =e,, = 0.50, ... ... ... X16 + x21 + I T 2  , . . "% = 0.47, % 

x, +XI +x, +ql +% ... ..a ... ... =el,= 0.30, hl, 
... ... xl( + x17 + 1 1  + + 'I10 + % ... ... =%IE 0'25, All  

.83x1 --54xa + .86xs - 1 . 3 8 ~ ~  +'42xw - 1.05Xl4 +.89xls -'26xlr +'91x11 - 
'58x1' I 

=e,,= 1.66, A,, 
.66x7 -.o& + 1'05X14 - .47xls +'43Xn - -62% + , 6 6 1 ~  -':2+7 + '91% - 1'50% 

+ '30Xlo - m9~x11 =eu=+o.zg, A, 

Equstiom between the tsdom 

Co-eflicienta of 

XI & As 4 b A7 h AIO AII h a  Au 

+ - I ?  +.08 + '0074 
+ ' I5  '04 

+' la '04 -'0384 
'0067 

+ '17 -08 +*04 +'0351 +'0073 
+' I4  -06 -.0660 

+ '17 '05 +'o577 
+ .16 -04 '015' * + '20 '07 '05 -'of95 ' 0 8 1 ~  

+'I4 '0 7 '00.3 1 

+ -31 '05- + '31 + '0341 
+ '3540 -'1296 

+ '402 I 

Co 

$ 

I 

a 
3 
4 
5 
6 
7 
8 
9 

10 

I1 

1 2  

13 

j l  
spbolical  

2 1 %  e, e, e4 e, es e, ‘?a o, elo en 19 

Values of the Fadors 

0 

b. 

8 

I1 + '11 
- 0 0 6  
+ '07 

-8 6 
- '94 
+ '72 

- '37 
.50 
'47 
'30 
-5 

1'66 
+ ' 2 9  

Adopted angular errors in seconds . 
x1 =- 2 7  x, = - -03 Xo =- -13 xl,=--16 x17=+'43 x ~ ~ = - ' I ~  +=--13 
$ = + ' 2 9  x6=- '07 xlo=-.28 x l J=+ '17  xle=-'43 xB=-.21 % =- '30 
x3 =- '15 x,=+.25 xI1=+'18 x,,=-'08 xI9=+.32 x==- '03 + =+ '24 
X* = + .36 xe =- '32 =Is = + ~ 2 8  xl6 = - '35 xm = - '04 % = + -16 

[wx21 = 33'27 

4 '6 
E! k .- 

+ 2.0814 
'553: - -8 716 

+ 7'408.3 
-8.f495 
+4'7826 
-2'4147 

- 
A, - 
A) = 
ha = 
h = 
hs = 

= 

% a 

h = 
ho = 
AIO- 
All = 
A12a 

An = 

-E .= 

j a  
0'3183556 
~ ' f 4 3 2 7 ) ~  
1.94031 32 
0'8697186 
0'9419832 
0'6;96641 

, 0'38186.32 

+ 7'1200 + '7012 + '8771 + 1.3406 + '2582 + -0924 + -1029 + '9847 + -2276 -2'6294 - '4612 + 'wra  t -1276 
' + 7'0660 I '7700 '1287 '0580 '0580 '5487 '1240 1'4840 'a493 - '0713 '0460 

9'3975 '774% '4858 - '0275 -0825 '8542 '2550 1.9808 '5342 + 1.2617 ' 542  
7 . 6 8 ~  '57 12  + '5488 '4206 1'3771 '8024 2'8012 1.5935 - '5012 - 'a382 

8'91 79 '074) '397 I '2507 1.0836 '6279 2.2429 + '8643 + 1'7257 
6'7524 -5006 '8929 '7941 '1718 1.5319- '2653-1'2365 

6.6088 '5488 -6606 '2219 1'3050 + ' o a u  '3444 
6.7220 '9145 2.1325 I ' ~ ~ I O  '4495 1.0870 

8'4500 -5093 2.61 14 2671 m764 
+ 5.6192 + 1'0354 - '3351 '3910 

5'2227 '5910 '0092 
+3'5939 + 1'2954 

3.6512 

2'2415 10.3507325 
4'0538 ' 0-6078623 
1'3964 + 1'5231 

-7'0429 
2'9324 

0'3395593 
0.1827284 
0'8477515 
0.q67az3a 



GREAT INDUS SERIES. 

Figure No. 78.-(Chach Base-line Figure.) 

J. B. N. HENNESSEY. 

Observed Angles 

& cs 
~ 3 ,  L4'G No. Valne 
:b ~4 

0 I 11 

I 66 8 43-66 '24 
.14 2 75 12 33'94 

3 62 8 56-66 .28 
4 81 30 20.05 -29 
5 32 20 56.97 '12 
6 58 11 35-16 '28 
7 66 20 54'14 -16 

79 5' 1°'91 'I6 

9 66 6 4.76 '14 
J O  57 10 18.01 -18 
11 74 47 46.61 'I7 
1% 59 39 28-74 '23 
I3 47 37 8'99 '26 
14 7 1  50 46'33 'I7 
1.5 58 17 0 . 4 ~  'O9 
16 38 51 21.48 -08 
17 42 3 12.10 -16 
18 41 5% 52-70 '07 

Equations to be satisfied Factor 

= el= I1 x1 +x4 +X6 '001 X1 
xs +=a + Xls = eg=- '479 X, 
X? + x11 f =lo = es= + '491 X, 
'8 + X16 + X18 = e4= + -40, X, 
%I + 1'4 + x17 = e6=+ -12, X, 
x9 + Xl0 + Xls = e6= - -58, X, 
Xs +xs +&I +X8 +x9 - 

+=lo} 

- q=- 'Oj, $ 
f '44x1 - '15x4 f '53x3 -'59Xlg + '27x11 -1'24x16 - - e8=- + .62x,, -I.IZX,, + 1.1 I X , ~ - - ~ ~ X ~ ~  + .91xlS - .26xg 1-00, X, 

Equations between the factors 

No. of 

I 

z 
3 
4 
5 
6 
7 
8 

values of the Factors 

Value of 
e 

11 

-00 

- -47 
+ '49 
+ -40 
+ -12 
- -58 
- 'O5 
-1.00 

$4 

0 -4a 
0 

g 

%= 
%= 
%= 
X4= 
x5 = 
%= 
%= 
%= 

Co-efficients of 

h & 2 & 3 X 4 X 5 %  % x, 

+-65 + '12 -tSo6z 
+ '79 + '28 +.012 + '41 + -16 -'053 

+ '32 + -16 --022 + '14 -tS122 * +'47 +.58 + .18 +.%or + 1-04 + '910 

. Adopted angular errors in seconds 

x,=--08 x4=+.og x7=+'14 x1,,=--16 x13=-'37 xla=+'20 
xZ= -- 05 x~=- 'oI  x8=+.16 xll=+.15 x14=+-16 xl7=-.08 
x3=-.z8 x,=-.zz q = + ' o q 8  xl,=+.og x1,=+.07 x18=+'17 

[wx" = 2-71 

Symbolical 
- 

el e8 e~ e4 e5 el3 e7 e8 

+1.606 + -105 + -094 + '135 + -125 +5'142 - '290 - '149 
+ 1.455 + -197 + -260 + '177 + '190 - '530 - '073 

+z-672 + -288 + -140 + -138 - -562 + '105 
+3-493 + -216 + -224 - '735 + '012 

+2.370 + -281 - -484 - '377 
s +zSo54 - '51 j - '450 

+1'491 + '152 
+ 1.277 

'2 
.r( 
h 
Q) 

Pi 

+ '147 
- '473 
+1'192 
+I'337 
+ '594 
- -574 - -306 
- '955 

0 

3 
-6 
M 

S 

- i . 1 6 ~ ~ 1 ~ ~  
1'6748611 
0.0762763 
0.1261314 - 

~'7737864 
1.7589119 
; '48j72~4 - 
1'9800034 



PRINCIPAL TRIANGULATION. TRIANGLES. 

GREAT INDUS SERIES. 

 NOTE&-^. The values of the side are given in the game line with the opposite angle. 
2. (U), (XSI), (XXII), (=I), (mV) and (SXV) appertain to baae-line figures. 

Distsncs No. of triangle 
Stetion 

(XX) 
(XXI) 
(XXIII) 

(XXIlI) . 
(xxl) 
(XXv) 

@XI) 
(xxr) 
(XXIV) 

wt 

333 

332 

334 

Milea 

9'904 
11.975 
7'315 

15'00' 
16.450 
9'904 

16.911 
15'787 
15'001 

11.4~5 
10.991 
7'315 

13.986 
15.787 
11.455 

Log. feet 

4'718447390 
4'8008991~1 
4'5868608~9 

4'8987555,f 
4'9388101~8 
4'7184473,o 

4'950802596 
4.920932892 
4'898755597 

4'7816296,5 
4'763687794 
4'5868608~9 

4'8683391,o 
4'9209.?28,2 
4'78[6296,5 

Ton- 
clrcuit 

7'9 

720 

Feet 

52293'45 
63226.50 
38614.32 

79205'54 
86858.0; 
52293'45 

89289'95 
83355'22 
79205'54 

60482.49 
58034'70 
38624'32 

73848'11 
83355.22 
60482.49 

Correctione to Observed Angle 

I1 

-16 
.16 
-16 

(xx) 
@XI) 

(XXI) 
(XXII) 
(XXIV) 

.51 I ( + 1.100 1180 o 0.00; 

59 16 4.707 
75 59 0.877 

'.?.+ + '00 44 44 54.416 

ro.3 I / + 1'620 1180 o o.ooo, 

0 I I1 

55 39 53'656 
86 45 8.~02 
3; 34 58.042 

11 

- '21 
- .72 
+ .24 

-48 1 ( - .690 1180 o o.ooo 
63 50 14.675 
79 49 19.623 
36 20 25.702 

'32 
'32 
'32 

I1 

- '3 74 
- -758 + -442 

p 
-'164 
-'038 
+202 

11 

: .g6 1 
48. 1- * 7 1 ! - ~ 0 1 1 ~  

.48 - -58 -'048 
'47 + '02 +'05g 

- *1701180 o 0.000 
- '72 1 1 66 34 37.969 - .628 58 56 16.1 12 
+ -079 54 29 5.91~ 

- '42s - '287 
+ -882 

- '35 - 
+ '74 

-'075 
-.067 
+'142 



GREAT IXDUS SERIES. 

NOT% (XXIV) and (XXV) appertain to baae-line figures. 

3 !$ 
5 g 
Hw 

I1 

'++ 
'44 
'4.1. 

Station 

(xsv) 
(XXXIV) 
I 

No. of 

C , t  

335 

Corrections to Observed Anglo 

I l l  Figure Cirmit !'!'it TOW 

Corrected plane 
auglo 

0 I 11 

51 46 I 1.691 
57 27 44'09; 
7 0  46 4.212 

triangle 

Non- 
cucuit 

336 

337 

338 

339 

340 

341 

11 

+ '45 
+I'32 + -23 

721 

722 

723 

724 

Distance 

11 

-'ozg 
+'027 + '00% 

1-32 I I +2-000 I180 0 0-000 

(XXIV) 53 43 27'976 
I 83 9 54'404 
I1 44 6 3 7.620 

I , , ~ - ~ 1 6 0 ~ 1 8 0 0 o ~ o o o  1°.50 1 
1 '50 + '09 -'023 4- '067 78 3 0  37.617 
11 .so + '08 +'ozo + .I oo 46 5 23.090 
IV '50 ' + 'g r + '00.3 + '3 13 55 2.3 59'29.3 

1-50 I 180 o 0.000 

IT - .331 55 56 1.029 
Iv - -106 71 44 51.564 
v - '603 52 19 7.407 

Iv 
V 
VI 

Iag. feet I 
4.8 j09063,2 
4'901.589 1,.5 
4.g508025,6 

86040.34 
105729.60 
74285.89 

102433.07 
7.5304'57 
86040.34 

107217'53 
122916.88 
102433'07 

124'326.19 
94015'76 

107217.5 j 

92855'88 
106~36.04 
79;2.+'01 

76654.1 I 
75.304'57 
9285.5'88 

94015'26 
I I 2450.41 
76654'11 

1.51 107.83 
89513.84 

124026.19 

96036'36 
121048.41 

. I 51 107.83 

12 1048.41 
1504,59';3 
124026'1y 

4'9347021,Z 
5.024196,5,8 
q8;0go63,2 

S'0I0440T79 
4'876821,3.6 
4'934;021,2 

5.0302657,8 
5.08961 1.5,~ 
5'0104401,9 

5'093513.?,9 
4'97,'31983,5 
5'030265;,8 

16.296 
20.025 
14.069 

19.400 
14.262 
16.296 

20'306 
23.280 
19.400 

23.490 
17.806 
20.306 

17.586 
zo.rzo 
I 5.099 

14.518 
14.262 
17'j86 

17.806 
21.297 
14.518 

28.619 
16.953 
?3.490 

18.189 
22.926 
28.619 

22'926 
28.492 
23.490 

11 

Feet / 
74285.89 
i9i24'oI 
89289.95 

I f  

+ -421 
+ 1.347 + '232 

2.31 I I + .ago 1180 0 0.000 

57 49 35'852 4-96;8094,3 
I 7.5 33 35'935 5'0262718,8 
I1 I 46 36 48.21.3 4.9015891,5 

I 4'88453.54,~ 
I11 4'8768213,6 
1V 4'9678094,3 

111 -'059 -369 55 49 55'671 4.973 r983,5 
Iv '5 7 +'024 -'I46 81 44 39'454 5.0;09610,5 
VI  +'03.5 -'26.5 42 2.5 a4.875 4.8845354,~ - 

m e .  

rq-orig 
1.5'099 
1 6 ~ ~ 1 1  

1.69 1 ( -.680 (180 o 0-000 

P 88 33 2'063 
Vf 36 18 46'347 
VII  5 5  8 11.590 

2.62 1 1 --'5.+0 (180 o 0'000 

VI -91 + ' IS -'OH +'106 39 24 47,846 
V!I .go +' lo +'043 +'143 53 9 20'503 
TI11 9 2  1 + 1 1 i . 2 7 1  I 87-25 51'6.51 

180 0 0.000 

V 51 14 29.2 10 

TI 75 43 34'82.3 
VIII f . 2 2  5.3 , I .5.5'967 

3 '44 ] +380 I180 o 0.000 

5.1792869~7 
3.9,518901,7 
5.093 5 1 3 3 , ~  

4'9824357,o 
5.0829;91,0 
5.1;92869,7 

5.0829591,o 
5'1773625,3 
5.0935133,9 



4 L d  PRINCIPAL TRIANGUUTION-TRIANGLES. 

Comxbd plane 
angle 

a 8 

N 

-85 
'84 
'84 

Co-IU to O h e d  Angle 
. 

F i g u r e I O i r c n i t I ~ ~ t I  Total 

No. of trimgle 
Beation. 

Dintanca 
. 

Log. feet I Feet 

342 

343 

Milea 

N 

-'155 
-.roI 
-'OM X 

15.958 
30'647 
26,906 

33'644 
30.647 
18.189 

96'906 
91.1 18 
18.189 

2.53 1 ( -.3oo 1180 o 0.000 

31 20 35.402 
87 22 24.502 
61 17 0'096 

' 1-83 1 1 -790 1180 o 0.000 

82 52 59.861 
64 40 26.705 

-'3z 32 26 33'434 

3.65 1 ) -.a60 1180 o 0.000 

0 I I1 

86 3 5.025 
51 32 23'899 
42 24 31.076 

I1 11 

-'14 
--11 

--05 

725 

18.966 
17'63.5 
15'958 

14'641 
15.889 
18.966 

~ 5 . ~ ~ 5  
15'889 
J 5'958 

15.891 
15.4~6 
14'641 

14.186 
15-35' 
15.821 

95'272 
1.5.352 
14'641 

1.5'791 
11.941 
14'186 

11.409 
I 1'68.j 
1.5'794 

N 

-.or5 
+'oog + '006 

VII . 
X 
I,x 

VII 
VIII 
IX 

4'9256135~3 
5.20901;8,7 
5.1524772~3 

5'2495438,4 
5.2090178~7 
4'9824357,o 

5'15247fa,3 
5.0472945~6 
4'982+357,0 

344 

84258'46 
161814'66 
142061.77 

177641'16 
161814.66 
96036'36 

142061.77 
H 1505.06 
96036.36 

5'0006159,o 
4'9690098~8 
4'9256135~3 

1oo141.g~ 
931 12.91 
84258'46 

x 
IX 
XI1 

77 302'73 
83896'3+ 

100141.92 

136569.47 
83896'34 
8 4 ~ 5 8 . ~ 6  

83536'18 
81449'17 
77302.73 

74903'77 
81056.08 
83536.18 

133498'32 
81056.08 
77302.73 

833i8.24 
63045'84 
74903'77 

60240'50 
61696.39 
83378'24 

345 

346 

347 

348 

349 

+ 

1-73 1 ( +.510 1180 o 0.000 

+-41o 
+-023 
+.085 

726 

727 

68 32 r;'r:2 
59 55 16.553 
51 32 26.275 

Ix 
XI1 
XI 

IX 
X 
XI 

XI1 
XI 
XIV 

XI 
XIV 
XIII 

XI 
XI1 
XIII 

XIV 
XlII 
XVI 

xm 

4 9  / t r z  l o o 6  / +-114 48 41 39'944 4.8881948~5 
'50 -'03 -'orz --*042 54 36 52'168 4'923743091 
'50 +'05 +.ox8 +-068 76 41 27.888 5.000615g,o 

5'135353692 
4'923743021 
4'9256135,3 

I .58 1 +.590 l l a 0  o.ooo. 

63 8.480 4'9218746,o 
60 42 7.496 4'9'088669; 
s5 5' 44'024 4.8881948~5 

4'874503695 
4'9087856,r 
4'9118746,o 

X V I  47 35 43-44; 
XV 86 16 15'795 

-88 1 1 - ,280 1180 o 0'000, 

.5'1252805,5 
4.9087856~1 
4.888194895 

4'921052790 
4:79963'6494 
4 874503695 

4.7798885,4 
4'790259717 
4'9210527,O 

1-30 I 1 + a300 1180 o o.ooa 

I 14 49 3.991 
33 27 33'211 
31 43 22'798 

1 1 + -290 1'80 0 0-000 Fl-*035 1 - -155 73 48 35'845 
'3.5 + " 7  +'033 + -203 46 33 54'273 
-- - '27 +-002 - -268 $9 37 29,882 

1-07 1 ( - .210 1180 o 0.000 

46 8 3'758 



aREAT INDUS SERIES. 43-d 

Corrected plane 
an& 

0 I If 

92 41 58.301 
38 22 49'699 
48 55 12-ooo 

Log. feet 

4'9967694,2 
4-7goa597,f 
4'8745036,5 

4-9135024~9 

No. of trisngle 
Btation 

Non- 
m 

D i m  

I '09 

It 

'37 99258'89 
61696.39 
74903.77 

81941.23 
57384'40 
60240.50 

57001.91 
77734'77 
81941'23 

95095.86 
77734'77 
60240'50 

64104'32 
64709.20 
S ~ O O I . ~ I  

56903.43 
60414'51 
64104.32 

100959.98 
60414.51 
57001'91 

73438'54 
69055.44 
56903.43 

62290.68 
56307'76 
73438'64 

66105.75 

62290.68 55012.50 

62040.18 
54975.35 
66105.75 

+ '420 (180 0 0'000 

350 

XV 

18.799 
11.685 
14.186 

15'519 
10.868 
11'409 

10.796 
14'722 
15'519 

18.011 
14.722 
11.409 

12.141 
12.256 
10.796 

I O . 7 7 7  
11'4.2 
12.141 

Ig'IZI 
11'442 
10.796 

13'909 
13'079 
10.777 

11-79: 
10.664 
13'909 

12.520 

10'4.19 11.797 

11.750 
10'412 
12.520 

11 

+ -26 + + .OI 
'36 
036 

+ '272 
+ '155 

If 

+.oar 
-'o21 
-.ooo 

I1 

351 

352 

353 

351 

355 

356 

357 

XV 
XVIII 

44 25 36.1 12 4';587938,6 
47 17 36.065 4'7;98585,4 

11 

+ ,281 
+ '129 + .or0 

2 7  I+ 2 6 1 + ' 0 ~ 2  ( 
-27 + -15 +'005 

XVI 

729 

730 

-28 + -38 --or7 + '363 88 16 47.823 

XV 
XVIII 
xvu 

XV 
XVI 
XVII 

X V m  
XVII 
XX ' 

112 1 , + g o ( I 8 o  o 0-000 

XVIJ 4.7551384~1 
XX 4.781 1412,4 
XIX 4.806!3873,0 

4'7538893,7 
4-8g06153.a 
4'913502+,9 

4'9781616,3 
4'8906153,~ 
4'7798885,4 

4'8068873,o 
4'81og660,4 
4'7558893,7 

-33 + -40 
-33 + -05 
'34 + '15 

XVII 
XVIII 
XIX 

-.OI I + '389 41 43 33'789 
--01% + '038 65 10 58.488 
+'023 + '173 73 5 27.7~3 

'74 

'24 
'24 
-23 

1.00 1 ( + -600 1180 o omooo 

XJX 
XS 
XXI 

xx 
XXI 
XXlII 

XXIII 

XXV XXI 

XXI 
XXV 
XXIV 

I + -1oolr8o o 0.000 

86 9 10.131 
54 38 46.013 
39 12 - 3'856 

180 o oaooo 

63 11 29'686 
64 16 55.488 
52 31 34.826 

'37 
'37 
'3 7 

1.1 I 

-26 
-26 
2 6  

- '04 
- a08 
- '08 

-30 
'29 
'29 

-88 

118 34 11'032 5'0041492,4 
31 42 15.782 4'7811412,4 
a9 43 33.1 86 4'7558893,7 

+ s t 5 6  
+ '29 
+ '09 

+ -11 

+ -30 

+.oar 
-moo7 
+.006 

-'008 
-*048 

~ig44231.0 
4'7505682,6 
4'8659246,5 

4*8202392,6 

4'7944231,O 4'7404614,' 

4'7926730,5 
4'7401679~8 
4'8232392,6 

.a7 + -18'-.048 + '132 5.5 30 21 1.42 

7 + 3 7 / + '277 48 g 39.767 1 - 2 7  + -58 +-001 + '581 76 rg 59.091 

+ -661 + '283 + '096 

( + 1.040 

4.8659246~ 
4.83919:8,8 

'8 I 

- '14 - -05 
+ '04 

4'7551384~1 + '11 

- 

/ + '990 (180 o 0-COO 

-'o24 I I - -164 
+-018 - '032 
+.006 + '046 

) + '520 I180 o 0.000 

+'056 

'25 - ~ 0 6  -'043 

'2.5 '251- '03+'037/  + "19 +.006 

- '103 68 16 40.227 

+ + 'OO? '196 1 61 $0 37 $7'557 22.216 

180 o o.ooo 

60 49 26.822 
50 41 14'304 
68'29 18.874 

'75 1 1 + -100 

'75 1 

-25 
-25 
-25 

-.008 
-so36 
+'044 

+ .080 1180 o 0.000 

+ -02 - -15 + '21 

+ '012 - ''86 
+ '254 



4ed PRINCIPAL TRIANGULATION-TRIANGLES. 

No. of triangle Corrections to Obaemed Angle 
Btation ! $ Corrected plane 

angle &' Figure Circuit gzt Total Log. fcot 

11 I1 I1 I1 I1 0 I It 

Dbtance 

Feet 

55718'31 
6.3445 71 
69055.44 

80584.1 I 
5197.5'35 
55718'31 

54674'90 
59626'24 
62040.18 

50541.46 
40619'34 
54674'90 

520i0'07 
41313.61 
50541'46 

53916.04 
47010.97 
52070.07 

54438'65 
j4251.p 
59626.24 

65101.14 
47010.07 
54438'65 

57593'69 
5.1818.83 
53916.04 

60949.05 
61577.39 
57593'69 

54197'73 
55667.86 
60949 05 

Milea 
.--' 

10.553 
12.016 
13.079 

15.262 
1o-41z 
10.553 

10.355 
11'293 
I 1.7 j0 

9.572 
7.693 

10'355 

9.862 
7.825 
9-57' 

10.211 

8'903 
9.861 

10.310 
10 275 
11.293 

1x330 
8.903 

10.310 

10.908 
10.381 
lo'arr 

I 1-543 
I 1.662 
10.908 

10.265 
10.543 
11.543 

358 

359 

360 

361 

731 

732 

-26 + -16 +'or3 -I- '173 49 30 41'333 4'7459979,6 
XXI '26 + '14 -'064 + '076 59 59 .54'636 4.8024022,9 
XXII -27 .+ '05 t '051 + '101 70 29 24.031 4'8391978,8 

XXI 4.90624944 
XXII 4'7401679~8 
XXIV '24 - ' P I  4'7459979,6 

XXIV 4-73778;9,8 
xxv 4.7754374~2 
XXVI 4'7926730~5 

XXV 4'7036478,l 
XXVI 4'6087328,5 
XXvIII 4'73778 j9,8 

XXVIII 
XXVI 
XXX 

4,7344134~8 
4'7754374,2 

56 34 47'0.38 
66 32 24'.5+7 

-.062 
+'057 

4.7165881~1 
+.6160931,0 
4.7036478,i 

'46 1 \ + -140 1180 o o*ooO 

1 6  1- 1 1  - '154 68 12  48.266 

.64 1 ( + a7.50 1180 0 0.000 

+ '148 + '267 

362 

363 

364 

4'7317179.6 
4'67~1908,9 
4'7165881~4 

4'7359073,7 

.IS + -03 +'o38 + '068 

XXVI 65 42 1.5'032 
XXX 52 37 33'539 
X n x  61 40 11'429 

47 27 19'4.58 

XXIV 

734 

'15 + '07 +'006 + -076 64 19 52.276 

-46 ! I - .OIO (180 o 0.000 

XXFI '20 - -27 4'8136085,8 
XXvlI 4-6721908,9 
XXIx 55 1; 47'233 -Fm7359073,7 

XXX 4'7603749~3 
XXIX 4'7389297,9 
XXXI 4'7317179,6 

-63 1 , , , 1 *5.50 

,180 o 0.000 

XXIX -25 + .09 -.OOS '082 61 24 43.422 4-7849669,6 
XXXI 3 5  - -18 -.o2o - -200 62 30 55'9.50 4'789421 2,9 
XXXlI '24 - .I I +'028 - .082 56 4 20.628 4.7603749~ 

180 o 0.000 

56 52 48'415 

-53 1 ( + '720 

XXXI 
XXXII 
XXXV 

+'005 + '335 

4'7339810,8 
4'7456045~ 
4'7849669,6 

.74 1 I - -200~180 o 0-0.0 

55 9 48.482 
57 27 48.703 
67 22  22 81.5 

.66 ( + ,630 J r  80 o 0.000 



GREAT INDUS SERIES. 45, 
d 

1 i . a  

11 

-16 
-17 
-16 

station 
No. of trinngle Corrections to Obsened Angle 

I p i p  circuit 2zt ~ o t n l  

Corrected plane 
angle 

0 I 11 

34 55 49'963 
91 19 21.9;; 
53 44 47.080 

Circuit 

I1 

- '07 
- -18 
- -06 

- .3 10 ( I  80 o 0.000 

70 3 34'272 
65 9 36.703 
44 46 49'025 

. '42 1 I - .180(180 o 0.000 

Non- 
circuit 

4'7106015,1 
4'6952916,g 
4.585~649~5 

4'7032~66,2 
4.7045536,' 
4'7389297,g 

-.o28 
+.036 
-.008 

Ditanca 

4'5852649,s 
4'8273106,6 
4'73398~0,8 

51357.22 
49.578'31 
38482.65 

50500-61 
50646.99 
54818.83 

11 

- '097 - '193 
- -020 

11 

-'027 

-'ox3 
+'040 

- -008 + '066 
+ '362 

. -5.5 I I + -4'20 1180 0 0.000 

+'034 - -156 7; 53 23.574 4'7982482,o 
-.o3t - -512 50 19 18.018 4'6943103,o 
-.ooz + -038 51 47 18.408 4.7032966~2 

4'6500359,8 
4.7456045~2 

9-72] 
9.390 
7'288 

9.565 
9'592 

10.382 

62841'74 
49466.40 
50500.61 

44672.06 
55667'86 
49466.40 

49578'31 
56468.17 
44672.06 

66359.12 
56426.55 
51357'22 

41307'70 
65320'16 
66359'12 

50488.20 
54903.24 
41 307.70 

58234'66 
60808.16 
50488.20 

58352'88 
57710.37 
58234.66 

11 

57 3 13.532 
57 18 39.256 
6538 7.212 

I r'g02 
9.369 
9.565 

8.461 
10'543 
9'369 

9'.?90 
10,695 
8.461 

12.568 
10.687 
9'727 

7'823 
12'371 
12'568 

9.562 
10.398 
7'823 

r 1-029 
I 1.528 
9.562 

I 1'05z 
10.930 
11.029 

38482'65 
67199.93 
54197.73 

4'694310310 

4'6952916,g 
4'7518037,5 
4'6500359,8 

4.8219006,5 
4'751483.5,o 
4'7106015~1 

4'6160310,5 
4.8150472,4 
4.8219006,5 

4'7031898,5 
4'7395979,6 
4.6160310,5 

4'7651815,5 
4.i843902,0 
4.7031898~5 

4'7660623,o 
4'7612538,8 
4'7651815,5 

-50 I ( - .I30jI30 0 0~000 

57 1 7  27'285 
73 24 25.212 

7'288 
12.726 
10.265 

369 

3 70 

371 

49 18 7.503 

, .50 1 + '560 180 o 0.000 

- -085 75 50-18.425 2 %  1- -08 !-*Ool 1 I '22 + -01 -.026 - '016 55 32 8,704 
-22 + '06 +-03 I + '091 48 37 32.871 

-65 1 I - ~010~180 o o.ooo 

XXXVIII 
XL 
XLII  

XL 
XLII  
XLlV 

XLZI 
XLIV 
XLV 

36 33 13.75; 
70 21 16'41 J 

73 5 29'832 

'20 - ' 5 2  

2 0 ( - ' 0 3 / ' 0 3 1 ~  
'21 - '19 

-'043 - '563 1 -I- -001 

+'o12, - '178 , , 1 - '740 iIsO o 0.000 -61 1 
.16 - '06 -.or4 - '074 '61 23 41.446 
-16 + '13 -'o23 + '107 . 72 41 S i ' O O i  

-15 + .16 +'037 + 'I97 45 54 51'547 

'47 1 + .rgol180 b 0.000 

2 1 I - ~ 2 \ - ' 0 3 1  - '551 62 14 24.629 / 27,  - '01 +.or6 + -006 67 39 25'486 
.zr + '12 +.or.g + '13.5 5 0  6 9,885 

'64 I I - . ~ I O  1x80 o 0.000 

-23 - -08 - * O I O  - '090 60 25 57.160 
2 3  1- 0 6 ~ 0 1 g l  1 - '079 59 2 0  19.971 
'23 + '11 +'oz9 + '139 60 I3 42 869 

'69 1 - .030 (180 o 0.000 



46-a PRINCIPAL TRIANGULATION-TRIANGLES. 

No. of k h g l  e 

~ i m o i t  Edt 
stetion 

Corrections to Observed Angle 
. Corrected p h e  

.OBIe 

3 i 2  

I 1.618 
11'8.54 
I I ' O ~ ~  

Dietance 

h g .  feet I Feet 

It 

'25 
.25 
'25 

0 I 11 

60 50 5.029 
62 59 55.919 
56 9 59.052 

XLV 
XLVI 

Miilea 

4.7877625,5 
4.79651653 
4'7660623,o 

XLVI 
XLV 
XLVIII 

XLV 
X LVIII 
XLVII 

XXXVI 
XXXVIII 
XXXIX 

3 73 

3 74 

11.887 
11.779 
11'6x8 

9'636 
11.034 
11.887 

8.304 
Cj.09j 

10'687 

11 

- -041 
+ '049 + '302 

11 

-.ox 
+'03 
+'a9 

61342'65 
62591.67 
58352'88 

739 

10'107 

10'400 
8'304 

10.3'39 
10'398 
10'400 

11'116 
La'oII 
10'369 

10.693 
10'930 
11.1 16 

11.~34 
"';14 
10.693 

13'166 
10916 
9.636 

10.084 
12'30j 
13'166 

62761'46 
62191 34 
61342 65 

50875'54 
58260.20 
62761.46 

43842'95 
48023.80 
56426'55 

N 

-'031 
+'or9 
+.orz 

53364.20 
54912'09 
43842'95 

54750'60 
54903'24 
54912'09 

~ ~ ~ 9 . 1 ' ~ ~  
63416'22 
54750'60 

' 56460.62 
577'0'37 
58691'66 

58260.20 
61850'43 
56460.62 

69518'97 
57792'72 
50875.54 

53246.08 
64971.5; 
69518.97 

740 

741 

7 42 

743 

4-7976930,~ 
4-7~37299,2 
4-7877625,s 

4'706509011 
4.7653720~0 
4.7976930~1 

+ .310 1180 0 0.000 

61 3 48.520 
60 8 8.a79 
58 48 3'201 

L 1 - -350 1180 o 0.000 

2 2  +-05 --d15 + '035 49 32 4.5'965 
-'04 - . O I ~  - '054 60 37 9.106 ::: 1 +.08 1+.0291 1 + '1091 69 50 4.929 

I1 

4'6418998,o 
4.681456428 
4'7514835,o 

.48 1 1 - .360 1180 o 0.000 

-66 I + -090 1180 o oeooo 

375 

3 i 6  

4'727a500,I 
4'7396679,7 
4'6418998,o 

4'7383888,9 
4'739597916 
4'7396679,7 

4'7685986,0 
4'802200?,3 
4'7383888~9 

XXXVIII 64 16 37.798 
XXXIX 67 58 38'576 
XLI 47 44 43'626 

XLII 58 I 20143 4'751745616 
XLIII 60 6 55.164 4'7612538~8 
XLV 61 51 44.693 4'7685986,o 

XLIII 4'7653720,o 
4'791342714 

- '02 4'7.51745686 

XXXVIII 
XLI 
XLII 

XLI 
XLII 
XLIII 

'5 J 1 + .1~01180 o 0000 

59 48 39'036 
60 5 11'602 
60 6 9.362 

'62 1 - .4201180 o.ooo 

59 I 20'414 
67 s2 15.032 
53 6 24'554 

-70 I 1 - -1201180 o o-ooo 

XLVIII 
XLVII 
XLIX 

.68 1 + -980 1180 o o-ooo 

XLVII 46 29 35.258 
XLIX 62 15 10.121 

L 711~14.621 

'77 I I - -200 (180 o 0.000 

4.7262976,s 
4.8127233~6 
4'84~1.033~3 



GRFAT INDUS SERIES. .4 7, 
d 

Distance 3' 
% $ c 
&-W 

I1 

-21 

-21 

:20 

No. of triangle 

station 
Corrected plane 

angle 

0 I 11 

61 27 47.623 
61 25 53.676 
57 6 18.j01 

Miles 

10'5.51 

10'548 
10.084 

9'927 
9'887 

10.5~51 

10'120 

10'477 
9'927 

9.986 
10'395 
10'120 

9.961 
10.3 18 
9,986 

9'514 
9.377 
9.961 

9'3 57 
11.981 
10.946 

9'704 
9.887 
9'357 

12'.341 
10.504 
9.704 

I 1.826 
10.395 
12.341 

10.849 
9.595 

I 1.826 

Iag. Get ( 

4.745926~~2 
4'7457959,8 
r~.;262876,5 

Correctione to Obsemed Angle 

Figure Circuit circuit Total I I N o n - I  
377 

Feet I 
557o9'IS 
55692'41 
5321~6.08 

52415'54 
52203'21 
55709.15 

53435'37 
55319'89 
52415.54 

52725'98 
54886'14 
53435'37 

52591'64 
54479.46 
52725.98 

50232.91 
49S09'72 
52591.64 

494O7.33 
63258.89 
57792.72 

5 1235'25 
.52203'2I 
49407'33 

65,158'23 
55459'50 
51235'25 

62441.21 
54886.14 
65158.23 

57280.60 
50659.05 
62441.21 

LII 

378 

3 i9 

380 

381 

382 

I1 

+ '453 + -126 
+ '171 

I1 11 

+ '50 
+ -21 
+ '04 

745 

746 

747 

748 

749 

I1 

-'047 
-a084 
+'I31 

XLJX 4'7194600,g 
LI I 4.7176972,1 
LllI  4'7459265,2 

LTI 4'7278288,6 
LIII 4.7428812~7 
LIV 4'7194600,9 

+ '350 180 o o-ooo 

LIIT - -666 58 14 11.444 4*7220246,3 
LI v - -388 62 15 32.882 4'7394637,l 
LVI - '176 59 30 15.674 4'7228288,6 

LTV 4'720916771 
LVI 4'736232;,7 
LVIII 4'7220246,3 

-58 1 - .zao 180 o o-ooo 

LVI 58 51 1.798 4'7009883,1 
LVIII 57 30 41'446 4'694690493 
LIX 63 38 16'7.56 4.720916;,1 

XLVIII 4.6937913~9 
XLlX 4.8011zx5,5 
LI 4'7618731,2 

XLIX 4.7095688,6 
LT 4.7176972,~ 
LIII 4'6937913,g 

'53 ) - ,520 I180 o 0.000 
LI - '321 75 9 46.72~ 4'8139692~6 
LUI + '116 55 zr 49.416 4'74.39783,0 
LV + '10.5 49 28 23.855 4'7095688,6 

1 - -100 1180 o 0.~00 

LTTI 61 59 19'129 4'7954772,9 
LV '25 50 53 55'85 j 4'7394627,' 
LVI - 67 6 45'014 4.8139692~6 

LV 
LVI 
LVII 

'75 I / - . r  70 11 80 o o-ooo 

59 46 49.908 
49 50 13'791 
70 22 56.j01 

.65 1 I - .2701180 o o-ooo 

4'7580075,7 
4'7046570~0 
4'7954712,9 



PRINCIPAL TRIANGULATION-TRIANGLES. 

No. of triangle Distance 3 3 Corrections to Observed Angle 
Corroded plane 

angle 

750 

a 
2 W  

11 

'20 

'19 
-20 

stetion 

LvI 
L v I I  
LIX 

10.345 
10.867 
9.514 

10'195 
I 1.362 
10.345 

13.544 
II'25.1 
10.195 

10.658 
10'043 
13'544 

9-280 
10.182 
10'867 

11.640 
10.043 
9.280 

12.277 

9'647 
10.658 

8'359 
10'179 

I 
12'277 

10.471 
9.270 
8'359 

9.714 
8.3 74 

10.471 

~ o g .  feet I Feet P+ 

I1 

+ '29 
- 'XI 
.+ -1 I 

Miles 

3 83 

3 84 

385 

386 

387 

388 

389 

390 

10'552 
9'377 

10.849 

0 I 11 

62 23 39.740 
51 57 2.165 
65 39 18.095 

757  

752 

. .59 1 

, 

I I circuit Cz:t TOM 

+ '290 (180 0 0'030 

11 

. 

4'7459622,g 
4'69469043 
4'7580075,7 

55773.74 
49509.72 
57280.60 

11 

+'040 
-'I75 
t '135 

54621'86 
57.375'67 
50232.91 

538.30'92 
59989'92 
54621'86 

7I513.37 
59-+19'79 
53830.92 

56273'77 
53024.64 
7[513'3f 

49000'04 
53762.81 
57375.67 

61460'25 
53024'64 
49ooo'0+ 

64821'24 
50937.12 
56273.77 

44135.12 
55331'75 
64821.24 

55287.84 
48946.12 
44135.12 

51289.85 
4.42 16-35 
55287.84 

LVIII  60 34 35-723 4'7373664,s 
LIX 66 r r 42.835 4'7587277,g 
Lx 53 13 41'44% 4'700988391 

-59 1 + -480 1180 o 0.000 

LIX -21 - ~ 6 1  --113 55 47 24'067 4'7310318~0 
LX '22 + '22 +'060 67 9 40'520 4.7 780j82,8 
I.2cI.I '21 + -48 +'053 57 2 55.413 4'73736645 

L x I I  4'8.543872,~ 
Lx 4.7739311,~ 
LXV q731oj18,o 

11 

+ '330 
- '285 
+ '295 

LX 
Lxv 
II~UJ. 

4'7503060,1 
4'7244776,g 
4.855367222 

( -1.360 1180 o o.ooo 

LVIII 52 1 7  53'093 4-6901964,? 
60 615.893 q7304819,5 

4.7587277,9 

LX 4'7885913,4 
LXI 4'7~44776~9 
L n I I  4'6901964,3 

'74 1 1 - -410 1180 o 0.000 

L X I n  
LXV 
LXVI 

LXV 
LXVI 
LXVlII 

47 11 35.59' 
2 3  I+ 2 8  
'23 -1'22 

-59 I ( + I . I O O  1180 o o.ooo 

4.8117173,3 
4'7070344,2 
4'7503060,1 

4'6447843,3 
4'7429743,3 
4'8~7173,3 

-'029 -1.249 
' 0 4 7  ( / + '23.3 

-24 - '42 

'57 1 -1.750 180 o 0.000 

LXVIII 72 40 15'866 
LXVI 57 41 2.606 
LXX 49 58 41'528 

1 - .3;0 1180 o 0.000 

LXVI 6051 17.513 
LXX 48 50 43.781 
LXIX 7 0  i 7 58,706 

.50 I ( + *ago 1180 o o.ooo, 

51 758'703 

47426296,o 
4'6897182,3 
4'644784393 

4'f100374,6 
4.64558~8~5 
4'7426296,o 

i--076 - '341 814025 .70~ 
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PRINCIPAL TRIANGULATION-TRIANGLES 

No. of triangle Distance 2 Corrections to Obacwed Angle 

492 

-70 

'C 8 

@ 
I1 

.23 
'24 
'23 

- Corrected plane 
angle 

0 I I1 

58 57 32.637 
66 1 7  37'213 
54 44 .50'50 

Station 

LXXXI 
LXXXIII 
L x x x l  v 

I - .o10/18o o 0.000 

t i i p e  

I1 

-'09 
+'59 
-'51 

I Yila 

11.028 
11'785 
10'511 

h g .  feet 

q;651200,3 
4';9395.:.?,9 
4'7442.57823 

( Feet 

58226'41 
62223.64 
55495.51 

498 

499 

Circuit ( %tit I l o *  

755 

756 

757 

758 

759 

760 

761 

762 

9'398 
9.108 

11'641 

9'994 
8.82; 
9.398 

9'635 
10.453 
8.825 

9'332 
10'99+ 
9'635 

8'554 
9'712 

1 ~ ' 9 9 t  

9.3'7 
10.968 
8.554 

lo'i80 
11.610 
11.714 

II'r.30 
11'78.5 
lo'isO 

10'329 
10'214 
10.41 8 

'0.857 
I 2'c15 
10'329 

N 

- '083 
+ -593 - '520 

I1 

+'oaf 
+'oo3 
-'ox0 

49623'80 
48089.43 
61463.34 

52766-85 
46597-8r 
49423'80 

50871~26 
5.5192'2 j 
46j97.81 

49273'09 
58047.96 
50871'26 

4.5162'70 
51277 '6~  
58041.96 

49142'03 
5791 1.01 

45162.70 

56920'44 
6135.3'23 
6r8j1.69 

58768'00 
6222.3.6-1 
56920.44 

54536'93 
53930'70 
55906.85 

~i327'3.F 
63437'49 
54536'93 

11 

4'6956900,3 
4'6820496,o 
4.7886161,; 

qfzz361a,1 
qS6683655,4 
4.6956900~3 

4'7064724,B 
4'7418i82~5 
4'6683655,4 

LXIX 52 8 35.481 
LXXI 49 5.5 8.107 
LXX I1 j7 56 16.412 

LXXI 
LXXII  
L X X V  

.52 1 I + .o80 1x80 o o.ooo 

LXXTV 53 17 56.854 4.6926097~6 
' L X X V  70 49 49.228 4';6.?;869,.5 
LXXVI 55 52 13.918 4'i064724,8 

LXXTV 48 18 42.119 4'654779896 
L x x v I  57 58 56.547 
LXKVII 7.3 42 21.334 +'i63i86~,5 

LXXI +.ZI 59 1 5  12'548 
LXXI'r' 68 49 5.346 
LXliV 51 55 42.106 

LXXVI 
L x x v I I  
LXX,~X 

180 o 0'000 . .  
3 I - '130 

'5 3 I + . O T O I ~ B O  o 0 . 0 0 ~  

-.I;y - -149 55 17 30.8;1 1 0 2  .025 j5 38 21.i r5  1 -17 -.06 + '094 49 i.4,4 

'5' 1 I - -080 1180 o 0.000 

66 25 35.642 
54 2 12.191 
59 32 12.167 

4'69'453',3 
4.762761 1,4 
4'654ii98,6 

L XXITI 55 r 4 9 . ~ 6 ~  4'75.5268276 
LXXXI 62 2 23 .21~  4.787837495 
LXXXII 62 55 47.212 4';9135~5,4 

4'7691408r9 
LXXXII 4';939.5.53,9 
LXXXIV 4'7552682,6 

'5 o I + .z;o 1180 o 0.000 

4.7366906~7 
4'7318360,7 
q';40+168,1 

4'7.583618~2 
4:!0234.5979 
4 /366906,7 

-72 1 1 - .150118~ o 0.000 

LXXTX 60 4 23.241 
LXSX 58 59 4.669 
LXXXV 60 56 32.090 

LXXX 
LXXXV 
LXXXYII 

-61 1 ( $1.4101180 o oaooo 

-23 +.18 -*123 + '057 5 7 33 18.17; 
2 3  -16 +.o-+$ 1 - -11.5 69 2 37.505 
-23 -'07 +'oj8 + .008 1 5.3 24 4.3 18 

-69 1 1 - .o50 1180 o 0-000, 



GRFAT INDUS SERIES. 

Distance 

h g .  feet 1 ~ e e t  I ~ l l n  

1 
'f ' 
2 r" 
%W 

, 
Station 

SO0 

Correcteil plane 
angle 

Corrcctione to Observed Angle No. of 

Circuit Figure 

I1 

- -0.5 
- .46 
- ' 1 7  

triangle 

NO". 
c~rcuit 

LXXXVII 
LXXXV 
LxxX Ix 

' xon- 
Circuit / ctcUit 

50' 

v 

I1 

'23 
-22 

-23 

Totnl 

789 

11 

-'lo7 
+'048 
+'059 

502 

503 

504 

5O.5 

506 

- 4-;6420;8,6 
- '412 591814,418 z+.;j6;~39,8 - 'I" 59 40 14.319 J-7583618,2 

I1 

LXXSV 
LXXYIX 
LXXXVllI 

'44,509'99 
54477.25 
58104.24 

49474'57 
60683.22 
55930'70 

8.430 
10.318 
11'005 

9'370 
I 1.493 
ro.zrq 

58104'24 
'jjlI1'55 
573a7.3) 

-68 1 I - -680 ( r 80 o oooo 

1 8  )+ r o  l-'0801 I + .I 20 I 46 26 I 7.270 
.I 8 + -46 -.o22 + '438 62 29 1 0 . ~ 9 8  
-18 + '19,+'102 + '292 71  4 32.4.32 

-54 1 ( + .850 1180 o 0.003 

11'005 
10'81j 
10.857 

4'6484.5745 
4.7362151,4 
4.7642078,6 

LXXTX 50 43 40'82.5 
LXXXV ;I 43 12.75' 
LXXXVI '20 5 7  33 6.424 

-60 1 ( + -380 (180 o 0.000 

LXXXV . 52 33 4.756 4.664985794 
69 I 7 30'518 4.j362151,4 
58 9 24'726 4'6943820,7 

'5' 
4.6630283~9 
4'iIi0;04,7 

4.6943820,7 
4.7830686,1 
q.i318360,7 

46136.58 / 8 . j ~ ;  

791 

792 

5447 7'25 
49474'5 j 

46028'67 
52 127.93 
44509'99 

42304'67 
4381 1-73 
46028.67 

62056'16 
5'970.71 
42304'6; 

54146'8.5 
40.549'25 
62056.16 

56967'44 
48237'86 
52127.93 

637or.ro 
40549'2.5 
56967.44 

i2390'53 
55363',54 
54146.85 

10.3 18 
9'370 

8.718 
9'87.3 
8'430 

8.012 
8'298 
8.718 

11'7.53 
9'843 
8.012 

10'2.5.5 
7.680 

I I-; 53 

10.789 
9.136 
9'873 

12.065 
i.680 

ro'i89 

I,?';Io 
10,486 
10.255 

XC .1'6484574,5 

LXXXIX 
XC 
XCII 

-46 1 I + .z.50 1180 o 0.000 

'13 - -18 -.lo8 - -288 56 7 6.052 
1 3  1- 2 2  1+.0~81 1 - '162 1 59 17 24.918 
'14 + '0.3 + '0.50 + -.o80 64 35 29.020 

4 I I - m3:0 1180 o 0.000 

qe626388,3,6 
4'6415903,6 
4.6630283,g 

XCII 81 38 7.241 
XC 5.5 57 7.587 
XCIV 4a 24 45.1 7 2  

TI 1 - -560 1180 o 0.00d 

XC 59 22 48.826 
XCIV 40 729.907 
XCIII 80 29 41.267 

.il I 1 - '090 11 80 o 0.000 

LXXXVIII '19 + '73 69 2 ~ 6 . 6 ; ~  
xc 52 15 15.568 
XCI -19 + 58 42 17.751 

4.~927849~3 
4.71.57.586,8 
4.6263883,6 

4.;335732,3 
4.60jy828,z 
4'79278+9,3 

+7,556267,3 
4.6833880,o 
+.717oi04,7 

.56 1 1 + 1.480 1180 o 0 . ~ 0 0  

XC 79 37 14'00.1 4'804r469,1 
XCI 38 46 1.310 4'6079828,~ 
XCIII 4'7556~67~3 

XCIV 4'8596817,5 
XCIIJ 4'7432238,8 
XCV 4'7335732,2 

'70 



5 L d  PRINCIPAL TRIANGULATION-TRIANGLES. 

No. of 

Circuit 
Station 

triangle 

?Ton- 
clrcuit 

Corrections to Obacmed Anglo 

5 O 7  

S 

o I I! 

41 54 50'64.5 
63 45 48,740 
74 19 20.61.5 

Corrected plnne 
angle 

So8 

5 O 9  

5'O 

Di~tnnce 

Log. fcct I Feet I MOea  

XCIII 
xcv 
XCVI 

793 

794 

rr  

'25 
'26 
-26 

9.5 13 
12.; 73 
13'iCO 

4'70093.9 1,6 
4.8289281,g 
4'8jg631;,5 

11 

- '15 
+ -04 + '12 

5~226'5.3 
67441.65 
72390.j3 

II I! 

-'055 
- .OIO 

+.065 

I 

II 

- '205 
'030 

+ .18j 

11'44.5 
9.699 
y'j13 

10.008 
10.755 
1 1 . ~ 5  

9.575 
rosy;; 
10.486 

1 ~ ~ ~ 3  

10.7j5 
9,675 

10.1 13 
10.223 
IO'OOS 

5" 

5x2 

5'3 

9.510 
9'16; 

1 0 . 1 1 ~  

10.782 
IO.+O~ 
g . j j0  

12.345 
, 12.r.io 
10.782 

9'4i8 
I 1.364 

110.22S 

60429'2; 
5 1213.24 
50226.53 

52842.24 
5678S.79 
60429.27 

51082.1.5 
5;939y' 
5 j36j ' j4  

6.5;~ I.,Y.~ 
56;8S.79 
51082.15 

533g;'zo 
5+00.j.20 
5~8.t2.24 

XCVI 4'7812473,3 
XCV 4~;093822,2 
XCVIII  +'j0093j1,6 

L 
XCV -+'i229812,6 
XCVIII  4';542626,5 
XCIX 4'7812473,3 

XCIV 4.;0826g1,7 
xcv 4'7629778.6 
XCVII  4.7432238,8 

795 

796 

50,?1;'8,i 
4Y.;Sg'.;3 
5jjCJj.20 

.56928'20 
549to'SS 
50j1;.8j 

65184.0; 
641.j3.8.3 
56928.20 

49834.63 
~ O O O O . O ~  

5400j.20 

-61 I I - -570 1 8 0  o 0.000 

XCV 74 50 56.618 
XCVII 56 3 I 4Sej84 
XCIX 48 3 f 14'798 

.66 I - .ooo lr8o o 0.000 

XCTX 59 .57 I9'.?92 
XCVIII 61 6 1 1.867 
C 58 56 28.741 

-58 I I +1.000 \,So 0 0000 

4'81i6404,o 
4.7.542626,5 
+'i0826gr,j 

4'7275184,8 
4.7324,i.56,1 
4 - j z z ~ 8 1 ~ , 6  

4'i017220,5 
4'684749.5,r 
+ ' i~i5184,8  

4'75$.?274,7 
4'7398955,9 
4.701 7220,5 

X C v m  59 0 30'y(j8 
C 55 31 35.74' 
C I  65 2 7  53.28' 

6+1,;,3.8,3 1 12.1,;o 
4983+'6.i , 9.4; J 

P I  
C 
C H I  

4'690.3510,S 
4 . 8 0 ; 2 ~ ~ ~ , 8  
4'(jyjjj1-Il2 

C 4'8141415~0 
CIII 4.80i222j18 
clv + -096 32 1.3 10.,586 4'i5j32ja+,j 

C 
CII 
C I v  

.52 I I -  r . . *  ?.,o I 180 o o'ooo 

7 8  I 1 - .600 1180 o 0.000 

XCIX 51 30 49.325 
C 70 2 7  46'56; 
CII 58 I 24.108 

.60 1 ) + .SSo l18o o o.ooo 

48 58 54.16; 
+ '20 80 55 33.795 

50 5 j2 '0 i ;  

'57 I j + .2yo 1180 o 0000 

'20 + '16 -'043 
.2o + '50 -'060 

4'6975314,2 
+.;;8151+,2 
4.7324356,1 

+ '11 7 6.5 58 3.3'91 7 
+ '440 61 1.5 .56'800 

'19 I + '63 + . I o , ~  + I  '7.3.1 ,5,? 2 5 29.26; 



GREAT INDUS SERIES. 

No. of triangle 

5'4 

515 

516 

517 

518 

519 

Station 

OIV 
CIII 
CV 

CIII 
CV 
CVI 

C 7  
C '?I 
CIX 

CVI 
CIX 
CX 

520 

Corrections to Observed Angle 

CX 4.8090648~7 
CIX 4'7~25657,.3 
CLI 4'762547793 

CIX 4'7440015,I 
CXI s.7230200,3 
C X I  4.8090648~7 

CIV 4.65821 19,; 
4.67.563.53,.3 
4'68967;9,3 

~1686.00 
60664'1 7 
45521'02 

S.$+zf'19 
52391.01 
60684.17 

52846'96 
68124'50 
55427'19 

61028'7.3 
621~6.3 03 
55462.76 

Corrected plane 
angle 

0 I 11 

64 12 54'490 
45 6 47'565 
70 40 17.945 

11 

'23 
'22 

"2.3 

9.7 89 
I 1.493 
8.621 

10.498 
9.923 

11'493 

10'009 
12'90% 
10'498 

11.558 
I 1'925 
10.504 

64426'55 
5041.5'69 
57882.56 

55462.76 
52846.96 
6 4 4 ~ 6 . ~ 5  

45521.02 
47384.39 
48941'57 

4-7 1337 2 9 , ~  
4.j8,3075,3,9 
4'658i1~9,7 

4'7437229,o 
4.7192567,6 
4'7830;53,9 

4'j230200,3 
4'8333033,4 
4'7437229,O 

4'78553.1.1~6 
4.7990856~5 
4"i4+0015,1 

. 
798 

799 

800 . 

Distsnce 

11 

- '37 - -03 
- '40 

12.202 
9'548 

10.963 

10.504 
ro.ooy 
12.202 

8.621 
8.974 
9'269 

4-8og~g84,8 
4.746939497 
4.~937882~3 

4';gox549,5 
4'7'92.56796 
4'8092384,8 

.46 1 1 + r.oso (180 o 0.000 

C V  56 '4 36'648 
CVII 76 58 7'1 70 
C V m  46 57 16.182 

CV 
CVIII 
CIX '22 

, -64 1 I - .830 11 80 o o-ooo 

CVIII 49 20 33'486 
CIX 77  56 23'455 
C X l I  '2.3 52 43 3'059 

- .600 1 1  80 o 0.000 

CXII 61 39 18.093 
CXI 65 13 49.436 
CXIII 53 6 52.471 

'73 I - .=go (180 0 0 0 0 0  

4'79.37882,3 
4.689677993 
4.8141415~0 

6 ~ 5 2 . 3 1  
55839.24 
6a199.69 

61681.50 
52391.01 
64452.31 

57882.56 
42666.09 
61681.50 

,-' '"5 64 23 44.095 
'18 + -14 -.o26 + 'I 14 4' 39 ~ I * ; O +  

'19 - '01 + - o ~ I  + -031 73 56 34.201 

12.207 
10.576 
I I. 780 

1 1'682 
9'923 

1a.20; 

10.963 
8.081 

11'682 

11 

- ' o ~ o  
+'035 
+'o15 

4'762.5477,3 
4.6300828~5 
4-;90154g,5 

62199.69 
48941'57 
65184'07 

11.780 
9,269 

12'345 

11 I1 

- '420 + -005 
- .,35 





No. of triangle 
f 

Distance 

GRFAT INDUS SERIES. 55, 
d 

Station 
me. 

12.818 
10'569 
12'416 

10'937 
9.538 

12.818 

12'203 
9.222 

10.937 

13'63.3 
11'464 
Ir203 

8.838 
1 0 . ~ 3  
10.569 

I 1.698 
11.464 
8.838 

11'423 
12'589 
13'633 

9'382 
10.060 
11'423 

11~161 
9'608 
9'382 

12.640 
10.957 
11.161 

9'614 
8*172 

12.589 

I 

Feet I 
67677.48 
55802'78 
65554'94 

57746'49 
50355'73 
67677.48 

64434'10 
48694.37 
57 746'49 

71984.12 
60529.13 
64434'10 

46666.28 
55138.21 
55802.78 

61 766.92 
60529.13 
4b666.28 

60.3i3.00 
66470'20 
71984'12 

49539'22 
53 116.78 
60313'00 

58928.i1 
507.'30'.79 
4953geZ2 

66737.65 
57855.52 
58928.51 

50762'79 
43145.55 
66470.20 

Circuit Ton- 
clrcuit 

log. feet I 
C__ 

528 

529 

530 

53I 

533 

533 

534 

535 

805 

806 

807 

11 11 I1 

'27 - - H  -'020 4.8304442,o 
CXXIJ -26 + '50 -'OM + '456 49 29 27.336 4'7466.55894 
CXXllI .z;' - '04 +-064 + .oz4 63 16 29.704 ~8166054,r 

CXXII 4';61.5256,2 
CXXIII 4.70~07+7,6 
CXXV ~~83o~ .+ .p ,o  

. -67 1 . 1 + .090 11 80 o o.oo:, 

CXXV 735731.096 4.80911.;7,4 
CXXITI 46 34 36.8 70 4,6874 i 8 7 , ~  
CXXVII 59 27 53'034 4'j615256,2 

6 4  , + 2 0  1180 o .o.ooo , CXXTII '29 + '35 -'017 + -33.3 70 15 57'023 4*85;2.366,7 
CxXvII '25) - -04 -'049 - -089 52 19 27.601 4;8196+4,1 
CxXvI -29 + .,52 +.066 + '586 57 24 35'.376 4'8091157,4 

CXXI 49 44 44.3 10 
4.6690032,~ 

CXXIII 64 2.3 r2.825 .+'j4145afj,8 
CXXlV 65 52 2.865 1'746~5558~4 

CXXIII 4.7907559,4 
CXXJV + '28 q';81964~,1 
CXXVI 4.66g~~32J2 

CXXVII 4'7804109,5 
CXXVI 4'8226270,1 
CXXVIII 4.8572366,7 

4'6949491,9 
4.725231 7,6 
4'i804109,j 

0 2 ,  
4'7~52682,4 
4'6949491,g 

3 8  1 1 - m8.50 1180 o 0.000' 

CXXVI 51 18 48.64; 
CXXVlII 56 49 9'10.5 
CXXIX 7 1  52 1.948 

CXXVIII 4.8243709,~ 
CXXXI 4.76~3448~2 
CxXxII 4'7;(~325-+,9 

CXXVII 4'7055454,B 
CXYVIII 4'6349360,o 
CXXX q'8226270,r - 

..52 I ( + .3301~80 o ovooo 

CXXIX 
CXXVIII 
CXXXI 

59 

-19 
'19 
-18 

.s6 1 1 - '230 1180 0 O'COO 

1 + z-<<o 1 1  80 o 0.000 

+ .o4 - 0 1 8  ( + 0 2  

+ '03 - . o ~ o  - '020 

- ..?o +.068 - '232 

I 58 3 
54 56 55.390 
53 4 27.838 



PRINCIPAL TRIANGULATION-TRIANGLES. 

Corrected pkne 
angle 

0 1 11 

69 4 2.806 
60 53 13'023 
50 2 44171 

Station 

CXXVIII 
CXXX 
CXXXII 

3 g 
2 
gW 

I1 

'22 

'22 

-21 

No. of 

w t  

536 

53 7 

Distanca triangle 

zit 
808 

CXXXII 
CY XXI 
CXXXIV 

CXXXI 
CXXXIV 
CXXXIII 

Log. feet I Feet 

Corrections to Obaemed Angle 

I I I F i w  Circuit Total circuit Miler 

I1 

- -38 
- '27 
- '27 

4'915573595 + -28 +'017 4.6667509~5 
'24 + ' 2 j  +'018 4'8243;09,1 

'73 1 ( + -990 1180 o 0,000 

538 

539 

540 

541 

542 

543 

8233293 
4642490 
66737.65 

62862.94 
47407.1 i 
B233''93 

-23 - '22 

zj I+ 
'24 + a08 

809 

810 

4'791349.7,3 
4'7623.~48,2 
4.7055454~8 

I1 

15'593 
8.793 

12'650 

11.906 
8'959 

15'593 

-'019 - -2.39 49 27  20.551 

CXXXI 
CXXXII 
CYXXlII - -01 

CXXXIII - '033 84 35 56.137 4.893.56.50,6 
CXX ,y lv + '055 42 18 17'49.5 4'72.75611,; 
CXXXV + -008 53 5 46.368 4.7983947,~ 

1 + -030 180 o 0-ooo 

C x x X I v  
CYXXV 
CXXXVI, 

CXXXIII 
CXXXIV 
CXXXVI 

7755~68 
47407'17 
66737-65 

78264'54 
52912.85 
61862.94 

53478'0.5 
47040.16 
78264'54 

47040'16 
74652'97 
62862'94 

5189.5'79 
72849'33 
5.3478'05 

56.501'51 
5.5869'55 
51~95'79 

f25g6'79 
63263.39 
56501.51 

14.5776'36 
151809'98 
72596':g 

61851'37 
57855'52 
50762'79 

I1 

+-026 
-'107 

+.OBI  

4si98,?943j2 

CXXXV 
CXXXVI 
cxxxvfl 

CXXXVI 
CXXXVII 
cxxxlx 

14.688 
8'9;g 

12.640 

14.823 
ro'oz~ 
11.906 

10.128 
8.909 

14.823 

8'909 
1.1'135 
11-94  

9.829 
13.797 
10'128 

10'701 

10'581 
9.829 

13.749 
1 1.982 
10.701 

3 7.609 
28.752 
13.749 

11-714 
10'957 
9'614 

I1 

- '3.54 
- '377 - '189 

50'-.0161 ( + '484 1 34 5 7  52.564 4'675844092 

cxx XIX '27 - '32 -'033 '353 74 23 3'427 4.8609174,3 
CX XXVII '27 1- '42 - '403 57 3 46.987 4'801 1.524~5 1 1 - 1 CXL -27 + '01 +.016 + .026 48 33 9.,586 4';520600,~ 

CXXXVII . 5-16.368;1,0 
CXL 5'181.?003,3 
CXLI 4.86091 2493 

2.47 1 1 + .380 1180 o o,ooo\ 

.69 / ( + '330 1180 o 0.000 

45 2 2  15.809 
87 2; 33'56.5 
47 10 10'626 

-66 1 1 + -380 1180 o o.ooo 

63 6 56'383 
61 52 40.483 
55 o 23.134 

'61 [ -  '160 1~80 o s o 0 0 1  

+'035 + ' I  I j 95 34 46.885 

4-71.5r.qa1,q 
4.86242.55,8 
4';281755,7 

4'7520600,2 
4-74; 175 1,7 
4.7 (5I32IA 

1'915573515 



GREBT INDUS SERIES. 57,, 

Nom.-(XVII) and (XIX) eppertain to bnae-line figurea 

No. of triangle Corrections to Observed Angle 

Btation Cometea plane 
angle 

Log: feet 

Dietnnca 

544 

545 

546 

547 

548 

549 

550 

Feet 1 
214027'19 
242896.22 
145776'36 

16;037.86 
223632.81 
214027.19 

154876.64 
141 169.32 

72849.33 

146611.85 
15 1809.98 
15476.64 

159343'08 
226175'45 
146611.85 

162925'29 
223632.81 
159343'08 

135780'68 
157526.67 
167037.86 

120952.99 
147669.72 
135780.68 

1042.53'78 
92580'54 

120952.89 

I 79891.34 
179986.28 
ro.tz53.78 

136534.96 

133937.84 179891.34 

Mile. 

40.535 
46'003 
27.609 

31'636 
42'355 
40'535 

29'333 
26'737 
13.797 

27.767 
28.752 
29.333 

30'179 
42'836 
27.767 

30.857 
42.355 
30.179 

25.716 
29'83.5 
31.636 

22.908 
27.968 
25.716 

19.745 
'7'534 
22.908 

34.070 
34.088 
19.745 

25,859 

25.367 34.070 

I 

811 

812 

813 

814 

r r  II rr r r  

2-44 + '09 - 'o~o  5.3304689~5 
CXLI '2'44 - .IS + - O I ~  - '135 82 34 43'505 5'3854207,s 
C m l V  - 2-43 - -05 +.oa5 - '025 36 gr 19.285 5'1636871~0 

~ 7-31 - 110180 0 0.000 

CXLI + '293 44 48 22.783 5.2228149~1 
CXLIV + '464 ;o 38 39'9.34 5'3495355,2 
CXLIU + '23.3 6-1 32 57.283 5'3304689~5 

CXXXV 
CXXXVII 
CXXXVIII 

5'1899859~1 
5.1497403,2 
4-86242~5~8 

2.43 1 + 1180 o 0.000 

CXXXVII 57 6 21'040 
CXXXVIII 60 23 39'599 
CXLI 62 29 59-36' 

7-97 1 1 + '990 1180 o 0.000 

5.1661690,7 
5.1813003~3 
5'1899859,1 

-'o41 
-'066 
f '107 

+ '159 + -424 
- '293 

'81 
-81 
.81 

4.66 ( + .1601180 o 0.000 

CXXXVIII 44 33 8'999 5'2023332~1 
CXLI 95 14 37'1 79 5'354445417 
CXLII 40 1% 13.822 5'1661690~7 

CXLI 5-211g885,r 
CXLJI 5.3495355,~ 
CXLIII 5.2023332,' 

661.3 1 , + '6.+0 1180 o o*ooo 

CXLTV 1-57 + '15 -'028 + -122 49 21 12'842 5*1328379,7 
CXLIII 1.57 - -29 +'028 - -262 61 40 25'708 5'197,j541,0 
CXLV 1-58 + -03 --ooo + '030 68 58 21'4.50 5.~228149~1 

) - ,110 1180 o 0000 

CXLIII 1 1 I + -270 50 18 15'650 5.0826162~5 
CXLV + '04.3 6957 8.823 5.169!1914,4 
CXLVI - '253 59 44 35'52i 5'132837gJ7 

86 31 6.589 
6.5 28 46.304 
28 0 7.107 

+ '20 

+ '49 - '40 

5'0180918,o 
4'9665'97J' 
5.0826162~5 

5'25joIo2~5 
5'25.52393~9 
5'0180918,o 

5.1352438,: 

5.1269032~8 5'2550102,5 

3 '64 + -060 ; I  So o 0.000 

CXLV 56 35 21.720 

CXLVI 47 50 25'957 
CXLVIII 75 34 12,323 

CXLVI 
CXLVIII 
(XVII) 

CXLVIII 
(XVII) 
(XIX) 

2.21 I ( - .860 1 I 80 o 0.~00, 

73 37'9.55 
73 12 37'44.5 
83 40 44'600 

4.24 1 / f -94.0 11 80 0 0.000 

1-43 

1-43 1-41 

- -32 --016 - '336 48 55 50.684 

- - '161+'028/ '24 -.OIP 1 - - '132 '252 1 47 83 41 22 42'898 26.418 
- 

4.29 I ) - -720 1180 o 0'000 



58-, PRINCIPAL TRIANGULATION-TRIANGLES. 

NOTE.--(XIII) to (XIX) appertain to base-line figures. 
J. B. N. HENNESSEY. 

No. of triangle 

45' 

4.9 

453 

450 

Stetion 

815 

816 

817 

818 

. 

787 

788 

Corrected plane 
angle 

4 f 
2J 

Corrections to Observed Angle 

Figure Circuit eircuie I I ( TOW 11:21 CXLIV 
CXLV 1-21 

CXLVII 1-21 

&filer Log. feet 

0 1 I1 

35 58 54'344 
7641 40.069 
67 19 25'587 

Ditance 

Feet 

-:i6 It I' 

' I  

- '386 
+ '169 
+ '147 

+ ' I 3  
+-16 

3'63 - .070 1180 o 0-ooo 

CXLV 87 47 22.458 
CXLVII 43 43 18.429 

18'997 
31.466 
29'835 

5-0013228~7 
5~az04772,o 
5'1973541,o 

-'026 
+'o3g 
-'or3 

CXLVIII 

CXLVII 
CXLVIII 
CXLIX 

CXLVIII 
CXLIX 
(ax) 

(XTX) 
(XVII) 
(XV) 

(XVIT) 
(XV) 
(=I) 

(xv) 
(XI1r) 
(XIV) 

(XIX] 
(XV) 
(XVIII) 

(XVIII) 
(xv)  
(XVI) 

(xv 

25.350 
17-534 
18.997 

2 0 3 0  
20.564 
25.350 

27'221 
25'367 
24930 

18'945 
26.876 
25'859 

14'474 
16'465 
18'9.15 

7'831 
13.3~4 
14.474 

21'092 
31.099 
26.876 

13'712 
20'021 

aI.092 

13.180 
13.384 
13.712 

100305-of 
166141.15 
157526'67 

5'1266196~2 
4.9665197~1 
5'0013228,7 

5-1193507~1 
5.0357464~7 
5.1266196~2 

5.1575313~6 
5'1269031~8 
5'"93507,1 

.5'000130:,0 
5'151998.5~7 
5'1352138~7 

4'88322r354 
4'939195134 
5'000'307'0 

4'61642740 
4'8.1923'291 
4'8832213,4 

5'0467509,0 
j'21537.50~2 
5'151998.597 

4.8597420~ 
5.0241198~2 
5'0367509,o 

4'8425397,4 
4.84923 12, I 

4'8597420,5 

133850.38 
92580.54 

100305-07 

131628.74 
108579'16 
133850.38 

141724'68 
133937.84 
131628.;4 

100030'10 
141905'28 
136534.96 

76422.53 
86935'70 

I00030'IO 

4134.5'42 
70669'37 
76422.52 

1113~5.56 
164200.71 
111905'28 

i2400.58 
105710.91 
111365'56 

69588.86 
70669-37 
52400'58 

(XVI) 59 39 28-30; 
(XIV) '3.5 +*28 62 8 .56.671 

1.O3 1 I + '470 1180 0 0'000 

48 29 19'"3 

2.19 I + ;.oo 1180 o o.ooo 

1.04 +*08 -'032 + '048 64 47 34.688 + -028 + '208 48 16 27'508 ::::::::I 1 + ' o q  1 + '2 I4 I 66 55 58'004 

3'1 I ( + '470 1180 0 0'000 

1-27 +'04 
1-26 1 1.03  

+'o27 + -067 65 31 26.507 I -'040 / - '010 / 58 o 43.560 
1-26 +'30 +'or3 + '313 56 27 49-933 

3.79 1 1 + '370 1180 o o'ooo 

1'02 +'08 -'128 - -048 4 2  3 11.o3z 
1-03 1 -'16 1 1 1 - .079 71 50 45.221 
1.02 -*04 +'047 + -007 66 6 3-747 

- -120 1180 o 0.000 

47 37 8'782 
57 10 17.684 
75 12 33'534 

1.521 , , ( + ~ 5 ~ ~ ~ ~ ~ o o ~ o o ~  

'22 +'of --124 - ,114 32 20 56.636 
'23 +'08 +'054 + '134 66 8 43,564 
'23 -*09 +.o;o - m o z o  81 30 19.800 

180 o 0.000 

41 52 51.194 
7950 9570 
58 16 59.136 

-68 1 I - .ooo 

1.22 

1.23 
1.22 

3-67 1 1 - -400 1180 o O.OOO 

a58 
.58 
-58 

- -186 - ,110 - -104 

m.17 
-'16 
-'07 

-.ZO 38 g r  20.590 
-.14 66 20 53.441 
-'IS 74 47 45.969 

-.or6 
+.050 
-*034 

1.74 1 I - '490 /l80 0 0'930 

58 11 35.022 



PRINCIPAL TRIANGULATION. LATITUDES, LONGITUDES AND AZIMUTHS. 

G R E A T  INDUS SERIES. 

The initial elements of this Series are those of the stations (XXIII) and (XXV) and are obtained from the Ka&hi 
Longitudinal Series page 51-l,, being as follows :- 

Lat. N. Long. E. of Gh. Azimuth 
At (XXIII) 24" 54' 36"*57 67" 23' 101'-44 182' 33' 24r1-25 of (XXV) 
r, (XXV) 25 8 56 'I7 67 23 52 -61 2 53 42 '09 of (XXIII) 

Distance (XXIII) to (XXV) in Log. feet = 4'938810~~8 

Note.--(XX) to (XXV) appertain to baseline figures. 

Fixed Station A Deduced Station B 

& 
I b 

166 

167 

A to B 
in hg. feet 

' 4'8987555J7 
49508025;6 
4'9015891~5 
5-0262718~8 
q8w8991,1 

4'f184473,0 
4.5868608~9 

4'7816296,s 
4-9209328~2 
4'763687714 

~ ~ ~ ~ 3 3 9 4 , ~  
4'8709063~2 
~9347021,Z 
4.8768213~6 

4'967809413 

Azimuth of B 

0 I I' 

38 54 8'12 

97 50 24'71 
149 36 36.84 
207 26 13-26 
81 8 11.05 

118 43 9.26 

25 24 47-50 
92 59 35'59 

152 15 40.64 
130 56 27.03 

1 9 ~  55 57.0~ 
40 I9 34'00 

I22 29 28.90 
201 o 7-02 

253 59 52-84 

i 

165 
JJ 

>> 

>a 

166 

9 )  

21 

>> 

- 

Seriee No. 

(XX1) 
(XXIV) 
I 
I11 

(xx) 

(XXI) 
@ x) 
(XXII) 
(XXIV) 
(XXII) 

(XXIV) 
(XXIV) 
11 
IV 
I11 

Series No. 

(XXv) 
)J 

12 

JI 

(XXIII) 

J) 

(XXI) 
>> 

JJ 

(xx) 

Fx1I) 
I 
>> 

19 

>I 

Lstitnde North Longitude East of 
Greenwich Azimuth of A 

0 I I1 

24 58 45-21 
25 10 55-96 
25 20 17'24 

24 59 16-15 

25 27 54-49 
25 31 53'57 

67 3 55'43 

6~ 3 21-02 

67 21 27.64 

298 39 39'03 
205 23 31.61 

272 54 58-29 
33% 1% 41-59 
310 53 6-12 

I6 57 36'34 
220 15 50.66 

30% 23 49-19 
21 2 13.58 

74 6 50.03 



m-d 
PRINCIPAL TRIANGULATIOX-LATITUDES, LONGITUDES AND A!ZITdTTHS. 

NOTE.-(XXIF) appertains to base-line flgures. 

4 

I(5g 

169 

170 

171 

172 

173 

I 

A t o B  
i, Log. feet 

5'0241965~8 
5'0104401~9 
5.030~657~8 
4'97319~3J5 
4'884535412 

5.0896115~3 
5'0509610~5 
5.O93.5'33~9 
5'1792869~7 
5 v ~ 8 ~ 9 5 9 ~ l ~  

5'1773625~3 
4'982435i~o 
5.~495438~4 
5'0472945~6 
4'9,518901~7 

5'I524772~3 
4'9256135J3 
5'135353~J~ 
4.9690098~8 
5'2090178~7 

5-0006159~o 

4'8881948~5 
5-1~52805~5 
4'9108866~7 

4'9237430~1 

4'9218746~0 
4'8745036J5 
4'9967694J2 
4.79915564~4 
4 ' 9 0 ~ 7 ~ 5 ~ J '  

4'9210527J0 
4'779888594 
4.9781616~3 
4 . 7 ~ ~ 7 9 3 ~ ~ ~  
4'7902597,7 

Station A 

A a i i t h  of B 

0 I d 

166 32 22.18 

76 26 13.37 
148 11 5.77 
223 57 57-59 ' 
305 42 37'61 

200 22 23-75 
I 37 40.82 

IoO 4ge6' 

137 17 36'83 
I 76 42' 25.59 

49 43 49'42 
84 7 44-87 

148 48 12.80 
170 10 50'75 
19% 16 7'92 

32 33 50'35 
I I9 s6 15.80 
I55 32 28'71 
188 28 33-56 
181 7 4-05 

60 2 7-83 

114 39 0.49 
148 6 34'15 
178 5 9-42 
191 I3 20'81 

53 56 40.38 
'I5 I' 4gSg8 

I53 34 39-94 
,189 o 26-08 

'79 44 8 ' ~ 5  

68 38 45'73 
116 14 26.47 
170 53 12.85 
z04 3' 14-51 
202 24 12-73 

- 
4 
1 

I 

JI 

3J 

JI 

168 

JJ 

JJ' 

JI 

169 
JJ 

3J 

JJ 

170 

32 

JJ 

1) 

171 
JJ 

13 

I3 

'72 

3J 

3J 

JJ 

173 
I) 

JJ 

JJ 

Beries No. 

I1 
I1 
V 
v1 
111 

V 
I11 
v 
VII 
VIII 

v 
VII 
IX 
X 
VII 

VII 
Ix 
XI 
XII 
Ix 

IX 
XI 
XI11 
X N  
XI 

XI 
XI11 
xv 
XVI 

Fixed 

Ileriea No. 

(xxrv) 
IV 

JI 

I S  

J) 

I1 
VI 

I) 

II 

IJ 

VIII 
)I 

J) 

JI 

v 

x 
JI 

J I  

JJ 

VII 

XI1 
JI 

J) 

JI 

IX 

XIV 
J I  

JJ 

JI 

XI 

XVI 
13 

JI 

J S  

XI11 
I74 

h u t h  of A 

0 1 R  

346 30 27-31 
256 18 25.60 
328 6 38-00 
44 3 6'26 

125 47 29-56 

zo 25 46-22 

181 37 25-79 
280 49 10.86 

317 9 26-55 
356 41 52-30 

229 34 40's1 
264 o 5-13 
328 40 44-77 
350 9 1 8 . ~  

I 2  I7 39-01 

212 27 40'39 
299 50 18-38 

335 27 5OS27 
8 29 40.98 

I 7 19.42 

239 55 1-25 

294 33 12-99 
328 0 43'45 
358 4 55-92 
11 14 41-38 

233 5' 5-05 
295 tS "'39 
333 3O ~ ~ ‘ 4 5  

9 1 15-49 
359 44 6-69 

Deduced 

Latitude North 

0 1 I1 

25 46 55-69, 
25 43 3'38 

26 I 22'07 

26 3 0:42 

26 28 4'51 
26 21 8.65 

26 4' 39-54 
26 36 20.80 

26 55 2'32 
26 49 47-04 

ST 4 2 7 . 1 ~  

27 0 3'73 

XI11 
XV 
XVII 
Xvlll 
XV 

248 32 16-77 

296 9 54-71 
350 51 56-73 

24 33 '4'57 
22 26 10-81 

Station B 

Whde IEast of 
C+reenwich 

0 I 11 

67 11 9-21 

67 33 21'38 

67 14 37-76 
67 32 5-13 

67 15 12'50 
67 28 36'06 

67 I8 12'54 
67 31 7-28 

67 18 8-41 

67 30 37-35 

67 22 28'57 
67 32 26-38 

27 15 33'61 
27 t3 4°'72 

67 29 39'47 
67 36 S0'O4 



GREAT INDUS SERIES. 6 L d  

j 

Fixed 

Seried No. Azimuth of B in Log. feet bNN Iatitude North LOngitude of Azimuth of A 

174 
I> 

>> 

j1 

7 5  
I> 

j1 

11 

1 7 ~  
JJ 

177 

Y> 

31 

I> 

178 
91 

179 
11 

JJ 

91 

180 

J> 

J1 

Deduced Station B Station A 
t 

XnII 
1J 

1) 

91 

XV 

XX 
JJ 

j1 

21 

XVII 

XIX 
>I 

=I11 

>1 

XXV 

>J 

11 

jj 

XXI 
JJ 

XXII 
XXIV 

JJ  

XXVIII 
>> 

XXX 
J1 

J> 

JJ 

XXVI 

1J 

XXVII 
XXXI 

~1 

11 

A t 0 8  

0 I I1 

71 50 50.90 
3 I 49-72 
168 44 5-74 
300 13 19-67 
210 o 44-21 

72 46 48-22 
132 19 42-36 

194 48 8.92 
250 18 30'34 
198 24 21-62 

19% 10 48.53 
241 41 30.12 

4% 59'T6 
214 59 40'24 
96 7 qq.08 

48 ~ ~ ' ~ 3  
207 52 25'56 

269 52 47-96 
I2I 46 36.43 

215 1% 39-94 

258 47 18-14 
216 31 26-75 

273 24 15 .3~ 
162 43 30.53 
230 56 18-96 

115 18 56-11 
167 56 29'82 

231 54 6-44 
288 57 20'15 

150 4 9'49 

229 32 38-52 
284 48 4'88 
1°9 I3 1 ~ ~ ~ 4  

171 44 14-34 
22654 3-04 

XI? 
XVII 
XIX 
XX 
XVII 

XVII 
XIX 
XXI 
XXIII 
XIX 

XXJI 
XXI 
XXI 
xxv 
XXI 

xuv 
XXVI 
XXVIII 
XXII 
XXIY 

XXIV 
XXVII 
XXVI 
XXVI 
XXX 

XXVI 
XXIX 
XXXI 
XXXIII 
XXVII 

XXIX 
XXIX 
XXIX 
XxXII 
XXXV 

4'9135024~9 
4 ' 7 ~ 5 ~ ~ 9 3 J 7  
5'0041492~4 
4.8109660~4 

4'8906153~2 

4.8068873~0 

4'7551384,I 
4'8659246~5 
4.7505682~6 
4.7811412~4 

4.8024022,9 

4'8391978~8 
4'7944231~0 
4.7404614~1 
4.8202392~6 

4'79~~730J.5 
4'7377879~8 
4'6087328~5 
4'74599$9J6 
4.7401679~8 

4'9062494J4 
4'7344134~8 
4.7754374~~ 
4.7036478~1 
4.6160931~0 

4'7165881~4 
4'7317179~6 
4.7389~97~9 
4'7045536,' 
4'7359073~7 

4'6721908~9 
4.8136085~8 

4'7603749~3 
4'7849669~6 
4'7456045,~ 

0 I I1 

27 25 1-26 
27 18 42:01 

27 30 25-11 

27 21 49'56 

27 35 15-41 

27 29 15-75 

27 37 49'80 
27 37 14'30 
27 29 16'39 

27 45 1-40 

27 33 34-08 

27 42 16-21 
27 39 8-80 

27 30 50.87 

27 49 6-09 
27 45 25'26 

175 

176 

I77 

178 

179 

180 

181 

0 I I1 

67 33 11.17 

67 40 58.04 

6; qq 26-43 
67 50 46.11 

67 35 39'95 

67 56 36'47 

67 50 18.90 
68 I 20.68 

68 4 7-55 

67 56 18-32 

68 10 4-01 

68 7 58.68 
68 18 3.80 
68 18 56-07 

68 16 26'23 
68 25 36.29 

0 I I1 

2s1 44 18'33 
316 58 32'90 

348 42 25'42 
. 20 15 13'13 

30 4 0.96 

252 41 37'15 
312 16 7.76 

14 49 44.86 
70 23 0'40 
18 25 58.84 

1% 11 57'23 

61 46 41'53 
326 40 4'82 
35 2 21-61 

276 2 7'01 

326 q6 3-94 
27 54 37-03 
89 56 16-16 

301 4% 32'93 
35 15 23'07 

78 54 5'48 
36 34 13'77 
93 29 22.24 

342 42 13'34 
50 59 3'69 

295 I4 53'74 
347 55 31-70 
51 57 48'76 

109 I 26'13 

330 1 49'01 

49 35 43'30 
104 53 30'74 
289 8 37-06 

351 43 28-93 
46 57 33-41 



62, PRINCIPAL TRIANGULATION-LATITUDES, LONGITUDES AND AZIMUTHS. 
d 

, 

'1 
8 

182 

183 

184 

185 

Fixed 

j Series No. 

Station A 

&Uth of >I 0 1  H 

276 45 45'55 
354 39 9'33 
227 43 53'38 
224 58 51-74 
I'4 '9 $'45 

205 39 19-57 
275 42 53-98 
349 7 19'37 
259 I9 4ge89 
46 29 "99 

140 33 58.82 

196 6 7-75 
232 39 21'70 

195 51 18-48 
244 40 50.68 

125 49 21-58 

198 30 48.74 
260 45 13.58 
120 17 28.12 

184 34 6.09 

244 22 45'32 
232 15 31.46 
130 56 36.62 
190 16 56.82 
251 7 2-10 

124 33 I3.75 
192 25 29.02 
250 26 49.38 

245 27 56-55 
127 22 1°'47 

188 25 59-26 

67 J4 50'57 
127 51 59-90 
207 7 50.77 
255 2 45-28 

180 

J l  

181 

JJ 

JJ 

$J 

182 

IJ 

IJ 

JJ 

183 
JJ 

JJ 

184 
JJ 

JJ 

185 

JJ 

186 

JJ 

JJ 

>) 

Beriel No. 

XXXIV 
xXxI.11 
XXxI I  
XXXIV 
XXXII 

XXXVI 
XXXVII 
XXXIV 
X x X m  
XXXIV 

XXXVI 
XXXVIII 
XL 
XXXIX 
XXXVIII 

XXXVIII 
XLII 
XLIV 
XXXIX 
XLI 

XLII 
XLI 
XLII  
XLV 
XLVI 

XLI 
XLII I  
XLV 
XLIII  

l XLv 

in h g .  feet 

4'6943103~0 
4'7°32966J2 
4'7894212~9 
4-798~482~0 
4'7339810J8 

4'5852649~5 
4'6952916~9 
4'6500359~8 
4'8273106J6 

4'7518037J5 

4'7106015,1 
4'8219006,5 

4.8150472~4 
4'6814564~8 
4'7514835,o 

4-6160310,5 

4'7031898,5 
4-7843902,0 
4-6418998,o 
4'7396679j7 

4'739597926 
4'7272500,1 
4.7651815~5 
4*7660623,0 

4.7965165~3 

4'7383888J9 
4.7685986,0 
4.7612538~8 
q'8022003~3 

4'7877625J5 

4.7937299,~ 
4'7976930~1 
4'7065090,1 
4.7618731~2 
4.8011215~5 

XXXI 
JJ  

XXIx 
XXXIII 
xxxv 

)J 

JJ 

J> 

XXxII  
X x X v I I  

IJ 

J> 

91 

XXXVI 
JJ 

XL 
)J 

)I 

XXXVIII 
J j  

JJ 

XXXIX 
XLIV 

JJ 

I) 

XLII 

JJ 

J, 

XLI 
XLVI 

>I 

XLVIII 

JJ 

JJ 

98 

186 

187 

bath of A 

0 1 R 

96 49 59.00 
'74 39 33-53 
47 47 49'80 
45 2 40'40 

294 15 40.01 

25 40 46-17 
95 47 9.66 

169 8 8-94 

79 25 33'4I 
226 25 30'40 

320 31 9-33 
16 7 43-54 
52 43 51-53 
15 52 27-00 
64 45 16-63 

305 46 26-93 
18 32 I 2-48 
805026'53 

300 14 10.21 

4 34 29-01 

64 27 4-17 
52 19 12.80 

310 52 46-77 
10 17 51'3% 
71 12 11-17 

304 29 17-20 

12 26 35-39 
7O 31 W W  
65 33 0.17 

307 17 55'1.5 

Deduced 

Iatitade North 

0 I I1 

27 38 10.82 

27 51 8.74 
27 44 36'07 

27 55 7.38 
27 51 8.11 
27 58 46.18 

27 59 2-16 

27 5244'51 

28 4 9-41 

28 2 13-05 

27 56 4-66 

28 8 29.74 

XLVIII 
XLV 
XLVII 
XLIX 
L I  

8 26 47.1 I 

247 9 46-62 
307 48 28-I.+ 

27 10 9-92 

75 8 7-17 

Station B 

Lon 'tude Enat of 
greenwich 

0 I I1 

68 27 10'03 

68 28 41-93 

68 34 45-39 

68 38 10.58 

68 44 23'99 
68 31 8.28 

68 47 22.83 

685533'53 

68 38 59-41 

68 57 29-18 
69 6 33'89 

68 49 43'91 

28 6 13-83 

28 11 22.86 

28 14 43-05 
28 8 55'00 

69 8 15'74 

69 0 46.85 
69 13 10.46 

69 19 38.56 



GREAT INDUS SERIES. 63,6 

4 

& 
3 
d 

187 
>I 

I) 

IJ 

JJ 

188 

JI 

II 

II 

JJ 

189 
>I 

II 

IJ 

JJ 

190 

JJ 

JJ 

JJ 

191 
IJ 

192 
JS 

IJ 

$ 
2 
.2 
D 

188 

189 

190 

191 

192 

Fired 

Serier No. 

XLV 
93 

XLIII 
XLIX 

JJ 

JJ 

31 

JS 

XLVII 
IJ 

LIII 
JJ 

IJ 

IJ 

JI 

LII 
I.41 

LVI 
)J 

JJ 

JJ 

J j  

LIV 
LV 
LIX 

JJ 

JJ 

93 

LVIII 
I> 

LXII 
9s 

LXV 
JJ 

IS 

Beries No. 

XLIII 
XLVII 
XLVII 
XLVII 
L 

LII 
LIII 
LI 
L 
LII 

0 
LI 
LII 
LIV 
LVI 
L v  

LIV 
L v  
LV 
LIV 
LVIII 

LIx  
LvII 
LVIII 
LVII 
LVII 

LVIII 
LX 
LXII 
LXI 
LX 

LX 
L x v  
LX 
LXIII 
LSVI 

Station A 

Azimuth of B 

9 I I1  

732 23 19'35 
'97 37 "43 
253 32 14'58 
73 fj 33'01 

'3.5 23 43'39 

196 49 37'27 
254 50 16-06 
3I.5 '9 ~ 7 ' ~ ~  
206 33 5-91 
253 5% 3 7 . 1 ~  

17 51 25.61 
I39 I5 36-86 
202 16 4-96 
260 30 16-59 

3%' 29 35'97 

259 48 46.60 

272 59 49'56 
'3 28 18'44 

140 5 19.58 
202 23 22.52 

261 14 24-50 

3'3 38 4'44 
261 18 36-03 

253 I3 51-72 
I5 39 25'97 

144 57 1-20 

21 1 8 44'23 
26656 8.51 

212 7 58-35 
s64 I9 51.~3 

1 4 .  4 22-32 
222 I3 1-41 

89 43 32'57 
136 55 8-39 
186 249.67 

A t o B  
in Log. feet 

4'7517456,6 
4'7653720J0 
4'7913427J4 
4'8421033J3 
4'7262876~5 

4'745926592 
4.7176972~1 
4'6937913J9 
4.8127233~6 
4'7457959J8 

4'7095688~6 
4'719460099 
4*7278288,6 

4'7394627,1 
4'8139692~6 

4'7428812,7 
4'7439783J0 
4'7954712,9 
4'7220246~3 
4'7209167~1 

4.6946904~3 
4'75'0075J7 
4'7362327,7 
4'7046570,0 
4'7459622,8 

4'7009883,1 
4'7373664~5 
4'7780782,8 
4'73048194 
4'7587277,9 

4*p310318,0 
4'7739311,I 
4'8543872,2 
4'7503060,1 
4'8117173~3 

Azimuth of A 

0 I 11 

312 I9 39'99 
I7 38 33'29 
73 37 27-50 

253 % 4I.42 
315 20 24'99 

1651 2-94 

74 54 42-96 
135 22 30.46 

26 35 39'87 
73 57 21'84 

197 50 2.61 

319 '2 35'04 
22 17 52.66 

80 35 3.70 
142 33 5-48 

79 53 36-71 
93 4 41'42 

I93 '7 ''59 
320 2 99'57 

22 25 9-17 

81 18 44'26 

143 41 4 . 0 ~  
81 23 23.27 

73 18 '7'54 
195 38 6-42 

324 54 27-56 
31 11 14-76 
87 I 26-70 
32 10 31'41 

84 24 56.39 

324 1 34-02 
42 16 34-11 

269 37 10.76 

316 51 42-57 
6 3 26-30 

Deduced 

wtUde North 

0 I I1 

28 20 58.25 

282331-03 

28 16 57'93 

28 25 7.53 
28 18 27-21 

28 8 25-90 

28 26 28-66 

28 19 41-57 
28 10 50.33 

28 27 '24.36 
28 20 12-87 

28 33 59-35 

28 27 28-41 

28 34 15.20 
28 38 6.67 

Station B 

Longitude East of 
Qwenwich 

0 I I1 

69 6 11-94 

691611.04 

69 22 34.09 

69 26 20.89 

69 32 39-80 
69 29 57-29 

69 36 24'22 

69 41 47-41 
69 38 59-37 

69 47 3.96 
69 52 57.86 
69 41 44-96 

70 0 25'23 

69 53 14-09 
go I 41.87 



64,d PRJNCIPAL TRIANGULATION-LATITUDES, LONGITUDES AND BZIMUTHS. 

A t o B  
in Log. feet 

4.74~9743~3 
4.690'964~3 
47244776,9 
4'7885943~4 
4~6865845~8 

4'7070344J2 
4'6447843,3 
4'6897182,3 
4'7426296,o 
4'71'00314>6 

47133659j6 
4'7526371,9 
4'6599799~7 
4.64558~8~5 
qv6980849,9 

4.6820496~0 
'4v7886~6~,7 

4'7540441~1 
4.8003422,7 
4'7913515,4 

4'7878374j5 
4'69,56900J3 
4'6683655,4 
4'7418782,5 
4-7223612~1 

4'7613546J8 
47919982~6 
4*742578,3 
4'793955319 
4'7552682,6 

4'f691408,9 
4.7190460~7 
4'7651200,3 
4*8018983,1 
4.7462121~0 

i 
-j 

193 

194 

195 

. 

243 

244 
242 

244 

Seriee No. 

LXVIII  
L x I  
LXI I I  
LXI I I  
LXVII  

L x v I  
LXVI 
LXX 
LX V I  
L x I x  

LXXI 
LXXIII  
LXVII  
LXIX 
LXIX 

LXXII  
LXXI 
LXXI 
L x x v  
LXXXI 

LXXXII 
L s x I I  
LSXIV 
LXXV 
LXXIV 

LXXV 
LXXVIII  
LXXXIII  
LXXXIV 
LXXXII 

LXXXIV 
LXXVIII  
LXXXIV 
LXXV 
LXXVI 

Station A 

Azimuth of B 

0 I 11 

228 13 48.25 
144 31 13-47 
218 29 11.82 
268 27 45'25 
188 2 6-34 

242 38 49-75 
128 46 20.78 
201 26 36.82 

71 6 54-76 
"9 57 38'70 

I93 15 9-61 
256 18 9.62 

I 2 2  47 53'23 
190 10 55.48 

247 5' 23'59 

194 6 3.84 
246 14 39.50 
130 38 50'77 
18.5 t3 4%'75 
240 8 24'72 

295 10 14'53 
"6 I4 9 - 3 9  
182 40 28-21 

241 55 40'92 
242 8 38.42 

123 51 45'40 
187 42 3-14 
240 18 48.64 
%I9 16 21.51 
358 10 51-42 

243 14 10.76 

130 25 3'59 
354 5 32-84 
62 33 14-83 

I I O  54 6-02 

Deduced 

Latitude North 

0 I I1 

28 33 33-15 

28 42 11-62 

28 41 4 2 1  

!z8 45 I7.57 

28 49 22-31 
28 43 16-46 

28 52 59'35 

28 53 39 .1~  
28 48 21.00 

28 38 57-69 

28 57 3-18 

28 58 28-77 
28 52 52-82 

28 43 19-37 

29 I 45'33 

1 t 
192 

193 
JI 

194 
I> 

I 

JI 

195 
JJ 

JJ 

JJ 

243 
II 

JJ 

I 

JJ 

242 
JJ 

244 
J> 

Fixed 

Seriee No. 

LXV 
L x  

JJ 

LXI  
LXI I I  

JJ  

LXVIII  
JJ 

LXX 

II 

JJ 

J J  

LXVI 
I> 

LXVII 

LXIX 
JJ 

LXXIII  

JJ 

IJ 

J) 

L x x I  

>I 

II 

LXXII 

LXXXI 
IJ 

JJ 

JI 

JJ 

LXXXII  
LXXXIII 

)J 

LXXVIII 
JJ 

Station B 

of drim~~th of A Qreonwich t 0 I 11 0 r 11 

70 8 8.07 48 17 29-16 
324 28 40'20 
38 32 8-52 
88 33 14-81 

69 gq 30.38 

70 11 29'00 

7O 3 9'7O 

70 13 42'22 

70 21 46-43 

70 5 21.51 

7 O  22 S0'I5 

70 31 49-45 

70 32 9'73 

70 14 6.70 

70 33 22-92 
70 40 51.83 
70 41 59'14 

70 23 36-21 

8 2 42-go I 
62 42 52.84 

308 43 15-93 
21 28 13-07 

251 2 13-16 

299 53 38'77 

13 16 13-69 
76 23 6-16 

302 44 26.22 
10 11 37-65 

67 55 33-91 

14 7 7'37 
66 19 44'11 

310 34 57'70 
5 9 I3.45 

60 13 14-89 

IIS I5 13-71 
296 10 50'77 

2 40 40'03 

62 0 5'39 
62 I Z  52-37 

303 47 25-17 
7 42 48-30 

60 23 10.30 
"9 21 14.90 
178 11 1-18 

63 18 53'67 
310 21 26-44 
174 6 5-28 
242 28 8.69 

290 49 21-57 



h ~ o g .  feet 

4'776628327 
4'7064724,8 
4'6926097>6 
4'70992766 
4'7637869~5 

4'7826143,5 
q7404168,1 
4'7366906,7 
4'8023459,9 
4'6547798,6 

4'7627611,4 
4'6914531,3 
4'7830686,r 

4'7318360,7 
4'7583618,~ 

4-7567239,8 
4'7642078,6 
4'6484574~5 
46630283,9 
qe6415903,6 

qm694382o,7 
4'7362151,4 
4'6649857,4 
4'6833880,o 

4'7170704,7 

4-6263883,6 

4'7157586,8 
4'7927849,3 
4'7335732,2 
4'7432238,8 

4'7629778,6 
4'7556267,3 
4'6079828~2 
4'8041469,I 
4'8596817,5 

1 

& 

245 

246 

247 

248 

249 

250 

344 

245 
JJ 

1) 

JJ 

246 

91 

247 
J> 

J> 

JJ 

248 
IJ 

249 
a> 

J) 

JI 

250 

Fixed Station A 

iAbB Lries No. Of Azimuth of A 

0 I I1 

354 4 19'99 
293 51 34-50 

4 45 59'39 
12 15 54-68 
60 38 13.50 

229 9 17-11 
289 I 22-51 
348 4 11-18 

45 42 41-48 
298 33 33-16 

353 54 7'54 
42 58 15-13 

358 13 7-70 
49 0 43'48 

279 1 33'44 

340 6 30.03 
219 43 18.80 
282 11 53.41 
352 32 16-83 

48 42 59-29 

300 40 1.08 
353 16 26-02 

51 25 50'92 
336 9 14.w 
46 I 55.10 

293 I4 51'78 
14 57 50.77 

237 17 44.02 
277 25 5'33 

0 15 8-31 

53 51 42-65 
278 11 56.06 

357 54 46-77 
59 31 1-64 

228 4 13-83 

Seritx No. 

LXXX 
LXXIV 
LXXVI 
LXXVII 
LXXVI 

LXXVI 
LXXIX 
LXXXV 
LXXXVII 
LXXVII 

LXXIX 
LXXIX 
LXXXVI 
LXXXV 
LXXXV 

LXXXIX 
LXXXV 
LXXXVIII 
XC 
XCII 

LXXXVI 
LXXXVIII 
LXXXVIl I  
XCI 
XC 

XC 
XCIV 
XC 
XCIII  
XCV 

XCVII 
XCI 
XCIII  
XClI I  
XCIII  

~ X X V I I I  
LXXV 

J> 

LXXIV 
JJ 

LXXX 
>J 

J> 

>J 

LXXVI 

JJ 

LXXVII 
LXXIX 

JJ  

LXXXVII 

J) 

LXXXIX 
J) 

JJ 

J> 

LXXXV 
>> 

LXXXVI 
LXXXVIII 

IJ 

XCII  
39 

XCIV 

JJ 

IJ 

J> 

XC 
J> 

XCI 
XCV 

0 I 11 

I74 4 53'75 
'I3 55 47-66 
184 45 37-08 
192 14 55'18 

240 33 37'47 

49 13 28'49 
109 6 8.36 
168 5 13.23 
225 38 31.63 
118 37 10.22 

173 9 41-26 
2225511.28 
178 13 18-10 
228 56 59-13 
99 6 46.02 

160 8 17'52 
39 46 44',58 

102 I5 55'06 
172 32 50.08 
228 39 56.27 

120 43 56'43 
I73 17 1'35 
231 22 30'39 
156 5; 59'37 
225 58 26-34 

113 18 28-45 

I94 56 35'86 
57 2% 36-11 

97 30 6-19 
180 15 6-94 

233 47 20'17 
98 17 10.84 

177 9 55'O3 
239 25 54'57 
48 9 16-76 

Deduced 

Latitude North 

0 I 11 

29 8 17-59 

29 11 15-46 

29 17 5-89 
29 15 36-42 
29 5 19.30 

29 21 15-97 

29 24 28'17 

29 26 1-53 
29 32 0.01 

29 29 14-50 

29 33 20.87 

29 37 '31'59 

29 38 41-19 
29 46 39.68 

29 43 10.16 

I 

Station B 

LOn~itude Greenwich East Of 

0 I I1 

70 32 13'39 

70 22 26-91 
go 30 6-24 

70 40 45-52 
70 16 9-32 

70 22 5-63 

70 37 6.11 

70 28 54-18 

70 35 58-52 
70 43 18'38 

70 25 20.16 

70 45 50'24 

70 35 41-80 
70 45 53-00 

70 54 40.47 



66-d PRINCIPAL TRMNGULATION-LATITUDES, LONGITUDES AND B Z W T H S .  

A t o B  
in Log. feet 

4 ' 7 ~ 9 3 3 1 ~ ~  
4'781247313 
4'7512626,s 
4.7082691~7 
4.8289281~9 

4.7093822,~ 
4'7229812~6 

4.7324356,~ 
4'7781514~2 
4'817640410 

4.727518418 
4'7017220,,5 
4'755327417 
4'8072225,8 

4'69753'4J2 

4.684749511 
4'739895519 
4'8141415,o 

4-6846779,3 
4'675635313 

4.6903510,8 
4'7937882,3 
4'8092384,B 
4'7192567~6 
4'783075319 

4*6582119,7 
4'746939417 
4'7133729,2 
4.7901549~5 
4'7625477,3 

4.8090648~7 
4'7230200,3 
4'743722990 
4.6300828~5 

4'702565713 

i ' 

.! 

251 

252 

253 

254 

255 

256 

Station A 

Azimuth B 

0 1  u 

55 5'76 
166 6 35'23 

219 35 26-33 
294 26 23'17 
186 9 22-94 

218 43 3 ~ * 5 ~  
106 26 4.25 
166 23 23.84 

217 54 13-36 
351 1 35'92 

45 18 40.53 
100 50 16.45 
162 6 13-45 
226 55 30.48 

275 54 24'83 

166 I4 33'70 

315 27 0'59 
99 I3 9-09 
163 26 3.81 

219 48 33'64 

356 54 26-02 

54 5 1'85 
106 22 4-75 

169 5 53'39 
227 15 1'59 

283 19 38-42 
168 4 12'42 
180 22 0.46 

57 19 43.62 
98 59 25.51 

147 18 43-11 
202 42 16-29 
280 38 39'98 

172 50 59.58 
206 15 27'49 

.;i 

250 
JJ 

JI 

JJ 

a51 
1) 

Jj 

JJ 

252 
JJ 

JJ 

I> 

)I 

3.53 
JJ 

>J 

31 

254 
11 

JJ 

a) 

JJ 

255 
a) 

>a 

JJ 

>J 

Serier No. 

XCVI 
XCVIII 
XCIX 
XCVII 
XCVI 

XCVIII 
XCVIII 
C 
CII 
X C v I I  

XCV 111 
CI 
CIII 
CIV 
CII 

CI 
CIII 
CIII 
CV 
CVII 

CII 
CIII 
CVI 
CIX 
CVIII 

CVII 
CVI 
CVIII 
CVI 
cx 

CXI 
CXII 
CVIII 
CX 
CXI 

Fixed 

aerie0 No. 

XCV 
JJ 

3) 

>J 

XCIII 

XCVI 
XCIX 
J> 

1) 

11 

C 

)J 

JJ 

>> 

1) 

XCVIII 
CI 
CIV 
>J 

JJ 

32 

cv 
1) 

13 

9) 

J) 

CIII 
C v I I  
CIX 

JJ 

JJ 

>J 

31 

CVI 
CX 

Azimuth of A 

9 r 

291 50 42-79 
346 5 13-14 
39 38 50.93 
114 30 44.90 
6 10 3-67 

38 46 31-95 
286 21 16-91 
346 22 11-60 

37 57 42-81 
I71 2 33-70 

225 15 4-84 
280 45 34'73 
342 4 33-42 
46 59 58-24 
95 59 7-13 

346 13 28.20 

35 3O 2-87 
279 7 0.5' 
343 24 43-67 
39 51 27-74 

176 54 41-10 

234 0 12-73 
286 16 8-48 

349 4 56-18 
47 19 18-73 

103 23 53-11 
348 3 6-02 

0 2 2  2-37 

237 14 43-86 
278 53 54'48 

327 15 21.02 

22 44 14-73 
loo 43 54-97 
352 50 18-87 

26 17 37-09 

Deduced 

Iatitude North 

o I 11 

29 49 45'O0 
29 56 20.39 
29 53 53-74 

30 2 32-33 
30 I 41-23 

30 4 5.66 
30 11 28.57 

3O 9 45'76 

30 I7 30.11 

30 15 45'96 

30 30 29.38 

30 25 59'35 
30 24 17-59 

30 27 28-43 

30 34 55-92 
30 34 1-87 

Station B 

LO*tude Chenwich of 

o I II  

7O 37 3-93 
70 43 8-10 

70 5% 44.22 

70 50 19.62 
70 59 43-58 

70 40 57-13 
70 47 0.26 

70 59 I3.50 

70 56 34'32 
71 4 59-46 

- 70 44 48.52 
70 54 41-12 
71 5 3-24 

70 43 47'84 

70 48 3-03 
70 58 34-47 



GREAT INDUS SERIES. 67-d 

8 
j 

256 
>J 

38 

JJ 

257 

>I 

>> 

JJ 

#> 

258 
JJ 

>J 

>> 

259 
>> 

J> 

JJ 

>> 

260 

2s 

J# 

>I  

261 

9 )  

262 

J> 

1) 

IJ 

t4" 
1 b 

257 

258 

259 

260 

261 

262 

263 

Berim No. 

CXI 
CXIII 
CXV 
CVIII 
CXI 

CXIV 
CXVI 
CXVII 
cxv 
CXIV 

CXvI 
CXVI 
CXVIII 
CXX 
cxv 

c?CvI 
CXIX 
CXXI 
CXXII 
cxx 

CXIX 
CXXI 
CXXJ 
CXXIII 
c?Jxv 

CXX 
CXXIV 
CXXIII 
CXXIII 
CXXVII 

CXXIII 
CXXVI 
CXXVIII 
CXXX 
CXXIV 

A t o B  
in Log. feet 

4'7440015,I 
4'7990856,5 
4'7253670,~ 
4'83330354 
4'785534316 

4'8212835,o 

4'8059787J3 
4'6505827~2 
4.7131307~1 
4'735517512 

4'794639917 
4'8260647,1 

4.7919927~0 
4.69295~6,6 
4-7526690,1 

4'734&01,~ 
4'715477~J~ 
4'7745790j0 
4'7517315,I 
4'6465690~3 

4'727263313 
4'7037791,I 
4.8166054,1 

4.8304442~0 
4*7020747,6 

4.6805556~2 
4.7414526~8 
qe7466558,4 
4'7615256~2 
4.6874787,~ 

4'8091157,4 
4'8572366,7 
4~8226270~1 

4'6349360,o 
4~6690032~2 

Fixed 

%rim NO. 

CXII 
JJ 

)a 

J5 

CXIII 

J* 

JJ 

" , 

J> 

CXI 

CXIv 
CXVII 
J) 

JJ 

JJ 

CXVIII 
>> 

J> 

>J 

>D 

CXVI 
CXIX 
CXXII 

32 

JD 

JJ 

CXXI 
ID 

CXXV 
JI 

CYXVII 
)I 

18 

J> 

CXXIII 

Station A 

Azimuth of 6 

0 I I1 

95 41 39'1% 
157 20 57'45 
209 21 8-71 

330 1 11'44 

30 25 28'54 

80 48 31.62 

I37 57 19.4~ 
211 40 38-53 
283 9 32-22 

140 34 7-98 

201 7 42-87 
98 8 21-64 

147 39 46-43 
192 51 48-04 

331 45 7'11 

37 42 19-42 
98 I 5O.5' 

151 27 45'54 
220 14 58-01 

275 27 53-20 

159 54 57'55 
206 58 28-01 
98 6 58-63 
147 36 26.23 

203 54 41-13 

350 53 28-25 
161 I 45'16 
210 46 29-65 
IOI 7 34.82 

175 5 6-14 

54 32 33'39 
106 52 1.28 
158 19 40'28 

208 7 4-76 
95 12 33-00 

Deduced 

Lstitude North 

o I II 

30 43 36'96 
30 41 40'20 

39 41 51'59 
3O s1 ~ ~ - 9 3  
30 49 53.66 

30 58 31-54 
30 57 49-49 

3O 59 42'98 
31 7 8-87 
3' 5 37'87 

31 15 3-30 
31 13 13'47 

31 15 44-93 

31 21 13.65 

31 24 39-68 
31 31 24-93 
31 2730'22 

Station B 

hgitnde East Of 
(3reenwich 

o I tt 

70 53 56'62 
71 3 32-80 

70 41 37-31 
7O 45 45'O7 
70 58 26-06 

70 52 5-42 
7 0 32'16 

7O 4% I4'S0 
70 46 38'34 
7O 59 5.01 

70 52 7'30 
71 3 0.10 

70 43 11-80 

71 2 11-98 

70 48 56-97 
70 57 28.35 
71 6 6.77 

&imuth of A 

0 1  r 

275 36 17'94 
337 18 35'83 
29 23 40.71 
150 4 28.68 
210 22 28-25 

260 42 8-92 

3'7 53 7'84 
31 42 56-41 
103 14 26'47 
320 30 46.31 

s1 9 54-76 
278 I 51-48 

327 36 30'93 
12 52 52-19 

1.51 47 44'01 

%I7 39 3-99 
277 s6 46-29 
331 24 56-84 
4O 18 34-33 
95 3% I3.95 

339.53 9'33 
27 0 44-13 
278 o 32.88 
327 32 50.02 

23 56 42.76 

170 54 13-18 

340 59 58'20 
30 49 19-99 
281 I 56-30 

355 4 41-15 

234 27 19-22 
286 45 7-28 

338 17 12-34 
28 g 7-11 

275 7 55-14 



e8-d 
PRINCIPAL TRIANGULATION-LATITUDES, LONGITUDES ~ K D  AZIXUTHS. 

3 

i 

264 

265 

266 

267 

268 

269 

270 

Deduced Station B 

Beriel No. 

CXXVI 
CXXVI 
CXXVI 
CXXIX 
CXXXI 

~ X X X I I  
CXXX 
CXXIX 
CXXXI 
CXXXI 

C x X x I I I  
CXXXIV 
cxxx 
CXXxI  
CXXX~I I  

cxxxv 
C x x X v I  
CXXXIlI  
CXXXIII 
cxxxv 

CXXXVII 
C x x x I K  
CXXXV 
C x x X V I I I  
CXXXVII 

CXXXVII 
CXL 
CXXXVII 
CXLI 
CXLIV 

CXXXVIII 
CXLI 
CXLI 
CXLIII  
CXLv 

f 
Q 

263 
)) 

>J 

J> 

>) 

264 

)J 

>) 

)9 

265 
)' 

JJ 

JJ 

266 

>> 

)) 

J) 

267 
)J 

268 
I> 

Station A 

Arimath of B 

0 I I1 

164 11 21-91 
zo8 57 4I'9O 

47 16 49-89 
1°4 5 59-49 
'59 55'O7 

228 44 46-47 
297 48 49'50 
I75 53 34'IT 
212 2 32.03 

104 43 36-23 

142 8 57'92 
196 17 40'14 

3s8 46 25'54 
70 26 23'30 

10.5 24 16.09 

I47 4% 33'85 
189 38 9-08 
200 51 10.54 

66 34 54-71 
II1 43 34'43 

199 11 8.21 
262 18 4.80 
200 42 9.88 

1.59 45 6.28 
246 16 13.68 

137 24 7-45 
211 47 11-15 
80 23 46-04 

160 56 50.56 
221 50 50.21 

131 51 50.99 
188 58 13.58 

78 39 3'45 
149 17 46.04 
198 39 0'45 

Fixed 

8erier No. 

C X X ~  
CXXIV 
CXXVIII 

)J 

)J 

)> 

JJ 

CXXVI 
CXXIX 
CXXXII 

)J 

JJ 

JY 

CXXXIV 

9 )  

JJ 

J) 

CXXXI 
CXXXVI 

J) 

>> 

JJ 

CXXXIII 
CSXXV 

)J 

C x x x I x  

JY 

CXL 

j) 

bath of A 

0 I I1 

344 9 42'95 
29 0 41-41 

227 12 22-95 
284 1 8.99 

A to B 
in Log. feet 

4'7819644~1 
4'79O7559J4 
4'7804109~5 
~ ~ 9 4 9 4 9 1 ~ 9  
4'77°3254~9 

4.7623448,~ 
4'705545428 
4'725231716 
4.7052682~4 
4'8243709~2 

4.889585529 
4.6667509~5 
4.79'3493~3 
4'9155735,5 
4'7983947J2 

4'8935650J6 
4.67~4688~3 
4.6758440~2 
4.8729307~2 
4'7281755J7 

4.7151321~4 
4'7471751,7 
47235611~7 
5'1497403,2 
4.8624~55~8 

4-7520600,~ 
4.8011524~5 
4-8609174,3 
5.1636871~0 

5*38j4207,5 

5*1899859,1 
5.1813003~3 
5'3304689~5 
5.2228149~1 

5'1973541,o 

latitude North 

0 I I1 

31 33 24'04 

Ion 'tnde of 
8reenwih 

0 I If 

70 48 13.00 

' 1 C'iXXVlI 

3' 4O 29.53 

31 37 42.23 

31 47 47'94 
31 45 3-21 

3' 55 57'73 
31 52 42-18 

32 o 47.20 

31 53 55-80 

32 17 48.09 

32 z 47.82 

32 25 31-07 
32 32 34'47 

32 56 14-55 
32 57 11.01 

269 
JJ 

)I 

> j  

CXLIV 

)# 

) )  

7O 53 24'49 I 
71 5 51-48 

70 56 40.05 
71 8 22.35 

7': 0 '7.13 

71 9 53-68 

71 13 11-78 

71 20 35.99 

go 50 47-88 

71 27 3-21 

71 I7 47'97 
71 58 36'43 

71 41 55'58 
7% 8 27.68 

339 O 47'29 

48 49 9-92 
117 53 20-30 

355 53 11-14 
32 5 15-31 

284 37 4'24 

322 4 8.05 

16 18 59-39 
1 7 ~  q6 33-54 
250 18 31-32 
285 18 6.28 

327 38 17-86 

9 38 57-23 
20 52 53-40 

246 27 56-06 
291 38 29-71 

19 12 53.03 
82 23 ++-I z 
20 44 4'48 

339 40 3.66 
66 23 3-87 

317 20 12-34 

31 50 36-19 
260 16 25-09 

340 51 54-39 
42 7 41-73 

311 39 55'74 
9 0 40'83 

258 I7 8'45 
329 8 44-75 

18 44 20-29 



GREAT INDUS SERIES. 69- 
d 

NOTE.-(XIII) to (XIX) appertain to  bassline figures. 
J. B. N. HENNESSEY. 

G 

i' 

271 

272 

A t o B  
in ~ g .  feet 

5'2204772,O 
5.1661690,7 

5.2023332~1 
5'3495355j2 
5'3544454,7 

5*2119885,1 

5''3z8379,7 
5'0826162,5 

4'966519?,1 
5*0013228,7 

5*1692914,4 
5 m ~ ~ 8 ~ 9 ~ 8 , ~  

5'2550102,5 
5'1269032,8 

5'1193507,' 

5.1266196,~ 

5'2552393,9 
5'0357464,7 
5'135~43~)7 
5'15'9985,7 

5'2153750,2 
5'15753134 
4.93919~1~4 
5'0001307~0 

4*8832213,4 

4.8492312~1 
4.8597420~5 
5'04~7509J0 
4*6164274,0 
4'8425397>4 

5-0~41198,~ 

Fixed Station A 

Of 

0 1  n 

234 37 56.01 
71 30 41-75 

166 45 20.77 
%I3 dl 43'02 

206 43 3'76 

258 48 49-90 
87 42 43'32 

157 39 53'36 
214 15 15.82 
302 2 39-01 

217 10 0.61 

109 55 3-31 
183 7 42-17 
232 334'29 
297 35 2.06 

345 51 30.40 
216 37 51-61 

230 42 34'74 
'35 37 25-74 
I77 40 37'80 

%I9 33 3O'3I 
355 47 6'70 
195 59 6-37 
243 36 I5.55 
120 56 23-06 

I53 I 7  19-91 
211 28 55-28 

277 49 49.3' 
234 40 26-31 

271 4 53'74 

316 45 18.85 

g 
2 
8 

269 

270 

33 

II 

IJ 

2 

>> 

JI 

J> 

>J 

272 

I> 

IJ 

>I 

t 

series NO. 

CXLVII 
CXXXVIII 
CXLII 
CXLIII  
CXLII 

CXLIII 
CXLIII 
CXLVI 
CXLVIII 
CXLVII 

CXLVI 
CXLVI 
(XVII) 
(XIX) 
CXLIx  

CXLVII 

(XVII) 
CXLIX 
(XVII) 

CxV) 

(XVIII) 
CXLIX 
(XIII) 

@v> 
(XIII) 

(XIV) 
(XVI) 
(XVIII) 

(XIV) 
(XVI) 

(XvIII) 

Seriee No. 

C X L W  
CXLI 

>J 

JJ 

C X x x V I I I  

CXLII 
CXLV 

>I 

J) 

I) 

CXLIII  
CXLVIII 

II 

JI 

II 

JI 

CXLVI 
c X L v I I  

(XIX) 
I> 

JI 

JJ 

(XvlI) 
>J 

(XV) 

J) 

JJ 

JJ 

(XI111 
(XIV) 

(XVI) 

Deduced 

Latitude North 

0  I I1 

32 48 23-30 

32 51 5-70 

33 '5 37'69 
33 9 47-76 

33 39 24'98 
33 23 20.85 
32 59 42'58 

33 46 43'69 

33 44 11.66 

33 53 11'75 

33 57 8-09 
33 56 54'33 

Station B 

Of 
Cheenwich 

0  I  11 

72 25 3'94 

71 lo  40.00 

71 59 26-31 
72 18 40.75 

72 20 36-90 

72 39 26-67 
72 41 30.71 

72 38 18'53 

?3 O 5 . 0 ~  

72 25 2O.92 

72 32 1-40 

72 45 47'40 

Azimuth of A 

0  1 11 

54 52 13-06 
251 16 14-59 
346 41 29.95 
33 4I ~ ' ~ 9 ‘  
26 53 45-60 

79 5 48-52 
267 28 17-41 

337 34 57'66 
34 20 50-24 

122 11 39-85 

37 I9 34-40 
289 4 4  30'98 

3 8 44-13 
52 I4 57'90 

1'7 47 29'79 

165 54 59-01 
36 49 32-14 
so 51 30'74 

315 27 1-80 

357 40 0.10 

39 44 54'97 
175 48 14-61 

16 I 4.4'15 
63 46 4'87 

300 49 10-10 

333 13 45'76 
3' 33 5'40 
98 I 55-32 
54 44 9'79 
9' 1% 34'04 

136 53 16-49 



PRINCIPAL TRIANGULATION. DIFFERENCE3 OF HEIGHT. 

GREAT INDUS SERIES. 

NOTE.- (XXI1) appertains to base-line figures. 

Fltation 

Manors Point 
A: H.S. 

ManoraPoint 
Mutrani H.S. 

A: H.S. 
Mutrani H.S. 

Mutrani H.S. 
Karachi Obsy. 

A: H.S. 
Karachi Obsy. 

A: H.S. 
(XxII) 

dstmnomical 
r 

E' 
t 

%3 f - & I - .  .- gg.5 

a 
& 

+ 410-6 

+ 246-3 

- 163-6 

- 2 1  7-5 

- 381-7 

+ 68- 

Data 

Oct. 17 

,, 24 

,, 17 
,, 19 

May 19 

,, 5 

,, 5 
,, 16 

J' , 19 

,, 16 

,, 19 
J, 18 

Object nnd Eye Correction 
Befraction 

Height in feet 

Mean o f  
Times of  
0bLlerva- 

tion 

h nz 
3 4 
3 2 

3 16 
3 6 

2 47 
2 49 

2 39 
2 38 

2 19 
2 21 

3 2 

3 3 

0 I 11 

E o 27 38-8 
D o 34 12.0 

E o ~ q  13.1 
D o 21 27.8 

D o 19 25.5 
E o 13 57.1 

D o 29 35.9 
E o 24 43.4 

D o 3 9  18.6 

E o 33 36.3 

E o 19 26.5 
D o 24 5.1 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

+ 

87 

53 

87 

87 

---- 

451 

469 

333 

270 

355 

263 

2-75 
2.75 

2.75 
2.75 

2.75 
2-19 

5-25 
2'71 

5-29 
n.79 

2'83 

2-79 

- 

4-72 
5-00 

4-72 
4'75 

5'25 
5.25 

5-25 
5-25 

5'2j 
5-25 

5'25 
5.25 

1-97 
2.25 

1'97 
2.00 

2-50 
2-46 

-00 

2-54 

0.04 
2.46 

2-46 

---- 

+ 8.9 
-10.2 

+ 8'6 
- 8.7 

-15-3 
+ 15.1 

0.0 

-I-19.1 

+ 0.2 

+ I ~ . I  

+ 18'8 
- 19.1 

38 

26 

18 

- 2 

13 

11 

'084 

'055 

'0.54 

-007 

'037 

.o42 

m 

0 I #I 

o 30 54'8 

0 I7 50'4 

o 16 41.2 

o 27 19.2 

0 36 34'6 

0 21 45.7 



CIREAT INDUS SERIES. 

=\Toll~.-@X) to (XXV) appertain to baae-line figurea. 
+ Sunemeded bv Snirit Leveled value. 

s m 
h Y 
04, 
5 I 4 .- 
Qt9 
a 
04 

'+ 332-1 

- 360.9 

- 28.6 

- t155.0 

- 516.1 

+ 195'5 

+ 557'7 

+ 269'3 

+ 421.6 

+ 868.7 

+ 598.3 

+ 311'3 

+ 771.0 

+ 461'3 

- Q 

%" 
3 
3 a 
rn 

O I H  

o 27 41.8 

o 20 30.6 
! 

o I 50.3 

o 13 47.7 

o 30 34.2 

0 9 6" 

0 23 ' oar 

o 17 42.1 

o 22 55'4 

o 37 42'1 

0 23 40'7 

0 11 59'2 

0 35 40'7 

o 19 53.5 

Terrestrial 
Refraction 

4 

4 

19 

28 

4 

-42 

25 

39 

37 

26 

25 

35 

5' 

47 

47 

46 

., Z 
04 

$3 $ a  
Q8 

-047 

,047 

-008 

-110 

'OM 

'053 

'045 

-050 

'040 

'045 

'059 

'053 

'064 

-058 

d o 

'F ,i 
ji 

" 3  R 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 

4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
8 

8 

4 

Qbaerved Verti- 
cal Angle 

O I M  

E o 24 24-8 
I) Q 30 59'1 

Do25  11'2 

E 0 15 59'2 

D o 6 20.9 
D 0 2 29'5 

D o  18 0.7 
E 0 9 33'4 

Do35  10.4 
E 0 25 58.0 

E O  3 29.2 
D 0 14 42'9 

Eo1635-o 
D o 29 25-1 

E 013 54'1 
D 0 21 50.0 

E Q 17 54'6 
D o 27 56.1 

E 0 31 35'2 

D 0 43 49'0 

E o 1 7  13.6 

D 0 30 7'7 

5 '5'9 
Do18 42.5 

3' 9'9 
D 041 11.4 

E o 13 54-8 
D 0 25 52'2 

.s, 
a 

n 8  
8 

+ 12.1 

-12.5 

- 9'4 
+ 0.2 

-10.3 
+ 0.5 

-20.1 

+21.4 

-14.3 
+ 14.3 

+ 11'2 

-11.2 

+ 9'9 
-9.9 

+ 15.8 
-15.8 

+I3'1 
-13.1 

+ 10'4 
-10.4 

+ 9'5 
- 9.5 

+ 9'3 
- 9'3 

+I I ' I  

-11.1 

i-10.4 
-10.4 

Object snd Eye Correction 

atation 

Mutrani H.S. 
(XXII) 

(XXII) 
(XXI) 

Mutrani H.S. 
(XXI) 

(XXI) 
(XX) 

(XXII) 
(xx) 

(XXII) 
(XXIV) 

(XXI) 
(XxIV) 

(XXI) 
(XXIII) 

(xx) 
(XXIII) 

(XXI) 
(XXV) 

(XXIII) 

(XXV) 

(XxIP) 

(XXV) 

(XXIV) 
1 

(XXV) 
I 

I 

Height 

kD s 

2.83 

2-75 

2-50 

5-19 

2-58 

5.38 

1-24 
1.24 

1-24 
1-24 

1-24 
1.24 

1-24 
1.24 

1-24 
1.24 

1.24 
1.24 

1-24 
1.24 

1-24 
1-24 

1-24 
1-24 

1-24 
1-24 

1-24 
1-24 

$2  
3 
;;i 

+ 
53 

53 

46 

12z 

46 

46 

I4 

46 

162 

162 

227 

-9 

ss 
Z q  
. g P  a 

407 

598 

5z8 

. 
382 

573 

730 

824 

517 

625 

783 

88% 

734 

788 

Y 
latronomical 

Data 

le6' - 
1853 

May 5 

,, 18 I 

,, 18 
2, 3 

,, 5 
,, 3 

,, 8 
,, 8 

Mar. 18 

2, 15 

,, 17 
April 21 

Feb. 28 
April 21 

Feb. 28 

,, 26 

Mar. 6 
Feb. 27 

, 28 
April 19 

Feb. 26 
April 19 

,, 21 
19 

NOV. 19 
Dec. 8,9 

in feet 

" 
5-a5 
5.25 

5-25 
5.25 

5-25 
5-15 

5.00 
5-15 

5.25 
5-25 

3-25 
5-25 

5-25 
5.25 

5-25 
5.25 

5.25 
5-25 

5'25 
5.25 

5-25 
5-25 

5'25 
5'2; 

5'25 
5-15 

5-25 
5-25 

Mean of 
Timee of 
obwrva- 

tion 

h m 
3 o 
2 55 

2 48 
2 52 

3 14 
3 11 

5 29 
5 28 

3 21 

3 23 

3 37 
3 43 

3 53 
3 50 

3 27 

3 26 

3 31 
3 32 

3 45 
4 lo 

3 33 
3 36 

4 0 

3 59 

2 38 
2 39 

I 
Nov.l4,16 
Dee. 8 

$ ' 
3 ----- 

2-42 
2-50 

2-75 
0-06 

2.67 
0.13 

3.76 
401 

4.01 
4.01 

4-01 
4.01 

4-01 

401 

4-01 
44.1 

4.01 
4-01 

4-01 
4-01 

4-01 
4.01 

4'01 
4.01 

4-01 
4-01 

4.01 
4.01 

2 52 
2 51 



72, PRINCIPAL TI~IANGULATION-DIFFERENCES OF HEIGHT. 
d 

NOTE.-(XXIV) and (XXV) appertain to bme-line figures. 

A&ronomid 
Dste 

1868 

NOV. 19 

,, 26 

Dec. 8,9 
NOV. 26 

,, 25,26 
Dec. 2,3 

,, 
,, 1 3  

,, 
,, 13 

N0v.14~16 
Dec. 12 

,, 1 ~ 2 ~ 3  
,, 12 

Nov. 26 
Dec. !&4 

,, 2,5 
,, 24 

,, 2,3,5 
J, 19 

,, 12,13 
,, 19 

St ation 

(XXIV) 
I1 

I 
11 

I1 
I V  

4 1  
I V  

9 1  
I11 

(XXV) 
111 

Iv 
I11 

I1 
V 

Iv 
v 

I V  
V I  

I11 
V I  

Mean of 
Times of 
observer- 

tion 

h m 
2 29 
2 30 

z 48 
2 4 

2 59 
z 38 

8 3  
3 32 

8 3  
3 10 

3 2 

z 55 

3 13 
3 I 

z 51 
3 z 

z 56 
2 55 

z 50 
z 53 

3 o 
2 43 

Object and Eye & h i o n '  T e m U  
Rehot ion  

Height in feet 

0 r r r  

E o 53 55.O 
D I g 12.1 

E 0 38 39'7 
Do51  12.4 

44 55'9 
E o 30 2.5 

D o 5 16.1 
D o  6 1.2 

D o 6 14.6 

D 0 7 35'1 

E o  743'0 
D o 23 20.6 

D 0 5 23'3 
D o  6 13.8 

' 37'8 
D 0 25 35'7 

E o 47 7'3 
D I 2 40'9 

E o 16 32-7 
D 0 30 27'4 

E O I I  3.2 
D o 27 36.1 

38 33'6 
E 0 20 37'7 

22 59" 
D O  36 18.1 

v1 
V I I  

J I'i 
,, 30 

3 9 
3 6 

4 
4 

8 

4 

8 

4 
8 

4 
4 

8 

4 

12 

4 

4 

t3 

4 

I Z  

4 

8 

4 

4 
4 

4 
4 

+ 

3z3 

556 

3z3 

323 

227 

325 

556 

325 

325 

327 

6g0 

68, 

---- 

Io45 

850 

101% 

744 

'I7 

1050 

757 

1214 

929 

1111 

1225 

884 

I 

1-24 

1-24 
1-24 

1.24 
1-24 

1'24 
1-14 

1.24 
1-24 

1-24 
1.24 

1-24 
1 

1.24 
1-24 

4 
1-34 

1.24 
1-34 

1-24 
1-14 

1-24 
1'24 

1.24 

1-24 

'"4 
1-24 

5'25 
5.25 

5-25 
5-25 

5.25 
5.25 

5.25 
5.25 

5.25 
5-15 

5-25 
5-25 

5'25 
5.25 

5'25 
5-25 

5'25 
5-25 

5-25 
5 . 4  

5-25 
5-25 

5.25 
5'25 

5'25 
5.25 

5"s 
5-25 

4'01 

4.01 

4.01 
4-01 

401 
4-01 

4-01 

401 

4.01 

4.01 

401 
4-01 

4'01 

4.01 

4'01 
4-01 

4'01 
4'01 

4.01 
4-01 

4-01 
4-01 

4'01 

401 

4'01 
4'01 

4'01 
4-01 

f 7.8 
- 7.8 

+ 9.6 
- 9.6 

- 8.1 
+ 8.1 

-11.0 

-11.0 

- 8.9 
- 8 9  

+ 7.8 
- 7-8 

-10.8 
-10.8 

+ 6-7 
- 6.7 

+ 7:7 
- 7.7 

+ 8.8 
- 8.8 

7'4 
- 7'4 

- 6.7 

+ 6.7 

+ 9'2 
- 9.2 

+ 5'5 
- 5.5 

--- 

72 

58 

67 

44 

53 

64 

41 

75 

7o 

56 

66 

81 

52 

96 

-069 

-068 

-066 

'059 

'058 

.o61 

'0% 

-062 

.066 

-060 

'059 

,066 

,059 

.d4 

0 r I1 

I I 33.6 

04456.1 

o 37 29'2 

o o 22-6 

0 o 40.3 

o 15 31-8 

0 0 25'3 

o 16 36.8 

gq 5.~1 

o 23 30'1 

o 19 19'7 

o 29 35-7 

0 29 38.6 

41 49.6 

a 
B 

+ 1893.7 

+ 1 1 ~ 8  

- 11 17's 

+ 8-2 

+ 18.1 

+ 480-0 

+ 9'4 

+ 594'1 

+ 171a.6 

+ 642-8 

+ 632.3 

- 1067-9 

+ 772'0 

+ 1838-y 



GREAT INDUS SERIES. 73- 
d 

Astronomical 
Date 

1853-54 - 
1855-56 

Dec. 2-4 

Jan. 9 

Dec. 19 
Jan. 9 

Dec. 30 
Jan. 9 

E.. 
Jan. 25 

Jan. 9 

,, 25 

Dec. 30 
Jan. 17 

,, 9 
,, 17 

Jan. 25 

,, 17,18 

Dec. 10 

,, 20 

J J  

,, 21 

,, 10 
,, 15 

J, 

,, 18 

,, 20 
,, 15,17 

JJ 20 
Jan. 3 

0 

$1 a 
s 3  
a L- 
3 .I 

! 
04 

+ 
680 

458 

841 

841 

762 

841 

762 

722 

722 

580 

7" 

580 

314 

314 

Yean of 
Times of 
Observa- 

tion 

h 9??, 

3 17 
2 10 

3 8 
z 18 

z 50 
z 51 

3 5 
3 3 

2 42 
42 

3 15 
3 24 

2 31 
2 41 

z 52 
3 12 

2 54 
z 50 

55 
2 59 

2 40 
z 40 

3 3  
z 59 

z 26 

z 54 

2 33 
z 31 

i 
% m  .s 
,Z 

El 
?i 

4 
4 

4 
4 

4 
4 

12 

4 

4 
4 

4 
4 

4 
4 

4 
8 

4 
4 

4 
4 

4 
4 

4 
4 

4 
8 

4 
4 

Station 

V 
VI I I  

V I  
VI I I  

V I I  
VI I I  

V I I  

IX 

V I I I  
Ix 

VII 
X 

VIII 
X 

I X  
X 

I X  
X I  

X I  

I X  
XII 

6 X  
XI1  

X I  
XI1  

X I  
XI11 

.9 

$2 
3 8 
3 3 P  

1196 

949 

1403 

1102 

83z 

829 

1349 

g89 

920 

764 

801 

Obsemed Verti- 
cal Angle 

0 I  I /  

D o I 58.9 

"01955.9 

E o 3 2 3 0 - 8  
D o 50 18.2 

D o 20 42.2 
E o 6 29.6 

D o 23 57-9 
E o o 24'9 

D o  16 17.6 

D 0 8 44'4 

D o 40 36-1 

E 0 I9 54'5 

D 0 34 50.4 
E o 1 8 4 1 - 6  

D o 3 4  32'5 
E o 21 46.7 

D 1 26 37'5 
E I I ~ ~ I - 8  

D 0 4.2 2'3 
E 0 22 30'2 

D 2 O  4.5 
E 1 45 41.9 

Il I 42 53'5 
E I 29 28.7 

D r 4 26.6 

E o 53 23.5 

E 0 I0 39'2 
D o 22 28.2 

8 - 
91 

71 

57 

98 

131 

. 
86 

74 

43 

53 

92 

68 

64 

57 

52 

m 
d 

4 
3 
!3 s 

m 

0 I  / I  

o 8 58.5 

0 41 24.5 

o 13 35.9 

o 12 11 .q 

o 3 46.6 

o 30 16-3 

o 26 46.0 

o 28 9-6 

I 20 29-7 

o 32 16.4 

I 52 53'4 

I 36 10.5 

0 58 55'2 

0 16 33'7 

Terrestrinl 
Refraction " 
% 9 m  

3 
as 

.061 

'059 

'060 

-061 

'075 

-061 

-067 

-052 

-064 

-068 

-069 

-070 

'075 

'065 

Ei 
k 
m 

0 $ * - z  
-& I C 

2g.z 
a 
N 

+ 392.8 

+ 1458.3 

- 380-0 

- 573.9 

- 195'2 

- 1251.2 

- 868.3 

- 690.3 

- 1965.0 

- I 282.2 

- 3290.0 

- 2605.8 

- 1325'1 

+ 390'5 

Correction 
- 

.S 4 
3 .  

$% 

- 5-5 
- 5.5 

+ 6.8 
- 6.8 

- 8.6 
+ 8-6 

- 5.1 

+ 5.1 

- 4'7 
- 4.7 

- 3.8 

+ 5.8 

- 7.4 
+ 7'4 

- 9.8 
+ 9.8 

- 6.1 
+ 6.2 

- 3'7 
+ 3.9 

- 4'8 
+ 5.2 

- 7'0 

+ 5.7 

- 6.2 

+ 6.j 

+ 6.2 
- 6-3 

Objoct 

Height 

B 
a 

1-24 
1.24 

1.24 
1-24 

1.24 
1-24 

1-24 

1-24 

1-24 
1-24 

2.62 
1.24 

1-24 
1-24 

1-24 
1-24 

2-79 
2-75 

2-79 
2.68 

2.92 

2-75 

2.08 
2-67 

3-92 
2-83 

2-81 

2-79 

and 

in feet 

2; 
- a  

Z a  
--------- 

5-25 
5.25 

5-25 
5-25 

5-25 
5-25 

5-25 
5-25 

5-25 
5.25 

5-25 
5-25 

5-25 
5-25 

5-25 
5.25 

5-25 
5-25 

5'2j 
5-25 

5-25 
5.25 

5'25 
5'25 

5-25 
5.25 

5'25 
5-25 

Eje  

8 
g 
8 

4.01 
4-01 

4.01 
4.01 

4-01 

4'01 

4-01 

4-01 

4.01 
401 

2-63 
4-01 

4'01 
4-01 

4.01 
4-01 

2.46 
2-50 

2-46 

2-57 

2-33 
2-50 

3-17 
2.58 

2-33 
2-42 

2'44 
2-46 



' 7 4 ,  PRINCIPAL TRIANGULATION-DIFFERENCES OF HEIGHT. 
d 

t Superseded by Spirit Lereled ~alues. 

Terrestrial 
Refraction 

a 
i 
Z 
- 

94 

56 

56 

55 

38 

66 

61 

16 

45 

51 

58 

56 

30 

0 
C m 

4 
2 s 
.D 

m 

O l  U 

o 44 10.2 

o 52 33.0 

0 2 I 1.8 

I 16 3 1-0 

o 39 26.6 

o 33 12.0 

I 9 20'2 

o 046.3 

o 55 31'1 

o 28 28.5 

0 51 -6 

043  18.0 

25.8 

o 23 22-2 

=$I 
32 
."Z E; 
82 - 

+ 
38 

314 

38 

395 

395 

42 

395 

42 

248 

248 

46 

248 

46 

Correction 

.2 

$i 
- 

+ 3-8 

- 3'7 

- 6.2 
+ 6 ' 1  

- 5-1 
- 6.1 

- 6.9 

+ 6.7 

- 8.2 
+ 8.5 

+ 5'1 
- 5.3 

- 6.2 

C 6 . 3  

- 8.2 
- 8-3 

- 8.8 

+ 8.4 

- .6-6 

+ 6.4 

+ 5'4 
- 5.5 

- 6-5 
+ 6.1 

- 9" 
- 9'1 

- 9'3 
+ 8.9 

, e 
O 4  

j] 
63  

-071 

-068 

'070 

-074 

-062 

-067 

'074 

-026 

-076 

.066 

.062 

-069 

.oo7 

-0j3 

Astronomical 
Date 

1855-56 

Dec. 17 
Jan. 4 

Dec. 20 

,, H 

,, 27 
,, 27 

Jan. 4 
Dec. 241 

Jan. 3 

,, 14 

Dec. 27 
Jan. 14 

,, 3 
J J  11 

Dec. 26 
Jan. 5 

Jan. 14 

,, 11 

,, 14 
,, 29 

JJ 11 
,, 29 

JJ 14 
,, 17 

,, 11 
,, 17 

Jan. 29 

,, 17 

Object and Eye 
2 

d 
cb = 0 - 3 2 1 -  
.?&.!I 
t= 6 
e 
P3 

+ 1714'7 

-1277.1 

+ 52'1t 

- 1667.6 

- 708.0 

+ 958'7 

-1682.0 

- 141t 

- 973'0 

- 613'9 

+ 329.1 

-1032'2 

- 57.27 

- 387.5 

.g 

43 
% $ .- 9 
g 
P 

1318 

825 

8 0 ~  

74O 

610 

980 

824 

623 

595 

768 

939 

809 

567 

563 

Mean of 
Times of 
obsema- 

t ion 

h m 
2 7 
2 5 

2 13 
z 14 

4 25 
4 8 

2 32 
2 34 

2 22 

z 23 

z 15 
2 14 

2 0 

2 0 

2 18 

2 17 

z 31 
2 30 

6 
2 2 

2 10 

z 11 

1 59 
z o 

2 21 

2 23 

z 21 

z 12 

Height 

bi k2 
- 

2-81 
2-88 

2-75 
2.78 

2.85 
2-86 

2-73 
2-81 

2-79 
2-71 

2-79 
2-72 

2-76 
2.71 

2-73 
2-72 

2-67 

2-79 

2.78 
2-83 

"i8 

2-73 

2.68 
2.83 

2'68 

2-73 

2.68 
2-78 

jj 
% .# 
& 2 

d '  
- 

4 
4 

4 
4 

4 
8 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 

Station 

XI1 
XI11 

XI 
XIV 

XI1 
XIV 

XI11 
XIV 

XI11 
Xv 

XIV 
XV 

XI11 
XVI 

XIV 
XVI 

XV 
XVI 

XV 
XVII 

XvI 
XVII . 

XV 
XVIII 

XVI 
XVIII 

XVII 
XVIII 

Observed Verti- 
cal Angle 

0 1 11 

E 0 34 41'7 
D o 5 3  38'6 

D 0 58 35'7 
E o 46 30-4 

D 0 3 39'8 
D o 8 4.4 

D I 21 52.8 
E I 11 9.3 

D o 4 4  2.3 
E 0 34 50.6 

E o 26 2'4 
D 0 40 21'7 

D I I5 16.9 

E 1 3 23'3 

D o 5 50-1 
D o 4 17.6 

D 0 59 52'3 
E 0 51 10'2 

D o 34 8.1 
E o 22  49'1 

J3 o 4 54'3 
Do1848.9  

D o 4 9  12.6 
E o 37 23'8 

D o 8 14.8 
D 0 I 23'2 

E o 19 1.8 

in 

25 

2s 
- 

5-25 
5-25 

5-25 
5.25 

4-88 

5-25 

5-25 
5-25 

5-25 
5'25 

5'25 
5.25 

5'25 
5.25 

5-25 
5-25 

5.25 
5-25 

5-25 
5-25 

Sa25 
5-25 

5-25 
5-25 

se25 
5-25 

5-25 
5-15 

feet 

$ 
9 
f=l - 

2-44 
2'37 

2.50 

1-47 

2-03 

2-39 

2-52 

2-44 

2-46 

2-54. 

2-46 

2-53 

2-49 
2-54 

2-52 

2-53 

2.58 
2-46 

2.47 
2.42 

"47 
2-52 

2'57 
2-42 

"57 
2.52 

2.57 
1-47 



GREAT INDUS SERIES. 75- 
d 

t Superseded by Spirit Leveled values. 

3 m 
735- 
5 I 3 
'8 2 .a m, 
a P 
N 

+ I 7 7 ' j  

+ 5643 

- 373.0 

+ 14'3t 

- 548.6 

- 540.8 

+ 15'4t 

- 76.4 

+ 4647 

- 472'7 

- 8.8t 

- 19.4 

- 11.9 

- 17.5 

_m 

3 
* 
4 
n s 
w I 

0 / I1 

010 5.9 

o 19 12.9 

20 0.3 

o o 45.6 

o 33 8.6 

26 55.3 

0 0 43'2 

o 4 8.2 

o 28 40.3 

0 20 10'0 

o o 33.1 

0 1 4.3 

o 043'7 

0 0 54.7 

n 
22 
o .g 

p 2 
!3 z 

4' 
4 

4 
4 

4 
4 

4 
6 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

12 

4 

8 

4 

4 

11 

6 

d 

a 

38 

61 

36 
1 

zo 

36 

46 

-31 

31 

38 

52 

- 6 

-42 

$! s; 
. g3  
2; 
8: 

+ 

33 

'I4 

33 

151 

151 

8 

36 

38 

I35 

38 

38 

36 

38 

Terrestrial 
Hefraction 

% %  + z  
3.9 

Q S  2 -- 

-064 

.061 

.057 

'031 

-064 

.067 

'043 

-049 

-069 

-065 

-011 

m068 

Astronomicnl 
Date 

1856 

Jan. 29 
Feb. 9 

Jan. 21 
Feb. 9 

Jan. 29 
Feb. 1 

J ,  3 
,, 3 

,, 9 
J J  1 2  

,, 9 
,, 14 

,, 1 
,, 18 

,, 9 
,, 10 

,, 14 
,, 10 

Feb. 10 
Xar. 31 

Mar- z5\ 
Feb. 15,24 ) 

Mar. 29 

Fb. 16,21 

J ,  28 

,, 1,7 
,, 28 

J, 19 
,, 19 

.g 

3s 
I f  
3 
8 

597 

997 

633 

639 

562 

682 

725 

627 

550 

796 

' 543 

615 

556 

653 

[Itstion 

XVII 
XIX 

XVIII  
' S I X  

XVII 
XX 

XVIII  
XX 

XIX 
8 X X  

XIX 
XXI 

.xx 
XXI 

XIX 
XXII  

XXI 
XXII 

XXII 
XXIV 

XXI 

XXIV 

XXI 
XXIII  

xx 
XXIII  

X x I  
XXV 

Mean of 
Times of 
observa- 

tion 

A m 
z 42 
2 41 

z 2 

I 58 

2 33 
2 34 

4 39 
4 44 

2 8 

z 27 

2 29 

2 42 
2 44 

z 17 
2 17 

2 42 
2 41 

2 26 
2 20 

2 34 

2 33 

2 49 
2 50 

2 22 

2 , 21 

4 32 
4 32 

Obacrved Verti- 
d 1 

0 / I1 

E 0 5 36'9 
D 0 14 35.6 

E o 11 50.3 
D o 26 36.0 

D 0 24 48.7 
E o 15 "-5 

D 0 4 21'0 

Il  0 5 53'7 

D o 37 22.6 
E o 28 '54.8 

D o 3 1  58.0 
E 0 2 1 5 3 ' 0  

D 0 5 56'9 
D o 7 23.0 

DO 859'4 
D 0 0 42.1 

''4 33'6 
Do3246.5  

D o 26 2'3 
E o 14 17.2 

D o 5 19.0 

D o 4 12.9 

D o 7 2.9 

D 0 4 53'5 

5 51a2 
DO 422'5 

D o 6 1.8 
D o  4 10.8 

Correction 

P la .- 5 

, c c .  

2% -I 

+ 8.1 
- 8.8 

+ 4.8 

- 5.3 

- 7'9 
+ 8.3 

- 6.6 
- 8.2 

- 8.8 
+ 8.6 

- 7'5 
-k 7'0 

- 7'1 
- 6.8 

- 8-5 
- 7.6 

9'7 
- 9'3 

- 6.0 

+ 6.5 

- 8.8 

- 8 3  

- gm2, - 8-3 

-10.2 

- 8.9 

- 7.7 
- 6-1 

Object 

Height 

a 

------. 

2.88 
2.67 

2-88 
2.68 

'"79 
2.67 

2.69 
2.68 

2.83 
2.88 

"73 
2'90 

2-73 
2-82 

2-63 
2-90 

2.63 

2-73 

2-90 
2-71 

2-90 

2.88 

~ ' 4 ~  

2-74 

2-46 
2-82 

2'79 
2-81 

-19 '034 

and Eye 

in 

1 2  
2 1  

5-25 
5-25 

5.25 
5.25 

5'25 
5.25 

4-75 
5.25 

5.25 
5.25 

5"5 
5-25 

5'25 
5.25 

5-25 
5-25 

5-15 
5-25 

5-25 
5-25 

5 .z j  
5.25 

se25 
5-25 

5-25 
5'25 

sa25 
4'75 

I 

feet 

8 e 
4 
FI 

2-37 
2.58 

2'37 
2-57 

2.j8 

2-06 

2.57 

2.42 

2.37 

"5' 

2-35 

2.52 

1-43 

2-62 

2.35 

2.62 
2.52 

2'35 
2'54 

2.35 

2-37 

"79 
2-51 

2'79 
2-43 

1-94 
27 .-I 



76- PRINCIPAL TIlIANGULATION-DIFFERENCES OF HEIGHT. 
d 

t Supereeded by Spirit Lereled valuee. 

I 

5! 
*d: 
Or( 3 = 1.2 

$52 m 
5 

(H 

+ 17.3 

- 5.5 

+ 11.7t 

+ 9.8 

+ 11.7 

+ CS 

.El 
Z 

-4; a g 
a 

- -  

s43 

613 

589 

536 

538 

643 

464 

499 

401 

514 

408 

533 

569 

a 

3% 
3 2  

detronomical 
Data 

a - 
bL 

4 

3 
3 m 

0 1 11 

SV, 

Terreetrid 
Refraction 

a -- 

a4 
4% 
.P$ 8 a 
ad 

-61 

-40 

-14 

-11 

8 

10 

Object and Eye C o d i o n  

-54 

-49 

-51 

-55 

- 8 

-1 

- 
1858 

Feb. 29 
Mr.%,25 

Mar. 31 

,, 21 

,, 29 
,, 17,19 

,, 20 
,, 17 

,, 29 
Apl. 2 

Mar. 10 
April 2 

April 4 

,, 7 

Mr.10,17 
April 6 

Mar. 17 

,, 4 

,, 24 
,, 4 

,, 10 
,, 8 

,, 4 

,, 8 

April 6 
Mar. 8 

Nov. 16 

,, 26 

fitation 

XXIII  
XXV 

XXIV 
XXV 

Moan of 
Times of 
obeerva- 

tion 

h m 
2 26 

2 33 

2 49 
z 50 

2 41 

3 11 

2 28 
z 21 

2 49 
2 52 

2 47 
z 45 

2 41 
z 44 

z zo 
z 11 

z 42 
z 37 

z 51 
2 51 

2 37 
2 36 

2 44 

z 45 

z 25 
z 26 

2 33 
3 5 

.Ed 
Z E  

$i 

- 6-6 
+zI.3 

+20.7 

- 7.9 

- 8'7 
- 8.2 

- 9'5 
- 9.7 

- 9'2 
-20'0 

- 9'2 
- 9-6 

-+ 16.6 
+ZI.Z 

-11.2 

-11.1 

- 9.8 
-10.5 

-12.2 

- 8-9 

-10.0 

-10.2 

- 12.6 
-12-o 

- 9.1 
- 9.8 

- 9.0 

-09.5 

-086 

.028 

'027 

-016 

-025 

- 0 1 9 0  

1 
a 

1'75 
5.67 

6.21 
2-38 

2'52 

2-37 

2'52 

2-58 

2-43 
5'25 

2'43 
2'52 

5-25 
6.69 

zL56 
2-52 

2-40 

1-57 

2-40 

1'75 

2-52 

2'57 

2'53 
2'40 

2.38 
2.56 

2'51 

Height 

3 
k, 

3-50 
10.92 

11-46 
2-87 

2-73 
2.88 

2-73 
2.67 

2 . 8 ~  
0.00 

2'82 

2-73 

10.50 
ireg4. 

2.69 

2-73 

2-85 
1-68 

2.85 

3-50 

2'73 
2.68 

2'72 

2.85 

2-87 
2.69 

2.83 

"99 

-080 

,087 

.IOZ 

-015 

-032 

Obserrod Verti- 
hglo 

0 1 I/ 

D o 4 26.9 
D O  6 8.8 

D o  552'5 
D 0 5 44'8 

in feet 

5 -  
2 8  
2" 

5-25 
5.25 

5.25 
5-25 

5'25 
5-25 

5-25 
5.25 

5-25 
5-25 

5'25 
5-25 

5-25 
5-25 

5'25 
5-25 

5'25 
5.25 

5-25 
5-25 

5'25 
5-25 

5-25 
5-25 

5.25 
5'25 

5-34 

I 4 9  

o o 18.2 

o 0 40.3 

o o 36.8 

o o 44-4 

o o 1.0 

0 0 7.9 

0 0 4'4 

o I 10.5 

o 2 28.8 

0 3 2.6 

2 7'9 

+ 0'3 

+ 1'8t 

- 1'1 

+ 13'9 

+ 37-6 

+ 36.6 

+ 33'4 

2 g 
k q  
3 s 

4 
8 

4 
4 

XXIV 5 '3'9 

. S I  

I $  
84 

+ 
33 

36 

4 
8 

4 
4 

4 
4 

4 
4 

4 
4 

8 

4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

XXVI 

xxv 
XXVI 

36 

36 

36 

32 

39 

32 

3z 

36 

32 

38 

32 

32 

D o 6 34.0 

I) Cl 4 57'5 
D o 6 11.2 

X X I v  
XXVII 

XXVI 
XXVII 

XXVII 
XXIX 

XXVI 
XXIX 

XXVI 
XXVIII 

XXV 
XXVIII  

XXVI 
XXX 

X X v I I I  
XXX 

XXIX 
XXY 

XXIX 
XXXI 

4 ''7 
D 0 5 4O.3 

D o 4 38.1 
D o 5 12'5 

D 0 6 4'7 
D o  6 2.1 

D o 4 35-6 
D 0 4 51'3 

D 0 4 37'9 
D 0 4 29.9 

D o  232.8 

D 0 4 50'4 

D o I 50.1. 
D o 6 47.8 

D o  O24'2 
D o 6 28.8 

D o z 37.8 
D o 6 54'2 

D o 4 11.0 

D 0 5 57'5 



GREAT INDUS SERIES. 7 L d  

Admnomical 
Date 

1858 

Nov. 18 

,, 25 

,, 15 
Dec. 1 

Nov. 25 
Dec. 2 

Nov. 30 
Dec. 6 

Nov. 25 
Dec. 6 

Nov. 25 

,, 22 

JJ 18 
, 22 

JJ 25 
Dec. 10 

Nov. 23 
Dec. 11 

,, 6 
J, 10 

,, 2 
,, 28 

,, 6 
,, 28 

,, 6 
,, 15 

,, 10 
JJ 12 

t 

Mean of 
Times of 
observa- 

tion 

h 9?i 

z 33 
2 qq 

z 50 
z 58 

2 24 
2 19 

2 36 
2 28 

z 16 

z 19 

2 8 

2 17 

2 42 
2 34 

2 33 
2 32 

z 17 
z 34 

z 37 
2 39 

2 41 
z 40 

z 57 
2 57 

2 51 
z 48 

z 24 
2 27 

Superseded 

Btation 

XXX 
XXXI 

XXIX 
XXXII 

XXXI 
XXXII 

XXXII 
XXXV 

XXXI 
XXXV 

XXXI 
XXXIII 

XXX 
XXXIII 

XXxI 
XXXIV 

XXXIII 
XXXIV 

XXXV 
XXXIV 

XXXII 
XXXVI 

XXXV 
XXXVI 

XXXV 
XXXVII 

XXXIV 
XXXVII 

by Spirit Leveled 

0bmm-1 Verti- 
""l- 

0 1 11 

D o 5 28.2 
D 0 3 6.3 

D o 4 22.6 
D o  619.8 

D 0 4 27'0 
D 0 4 8.9 

D o  4 32.6 

0 0 4 37'5 

D o  446-1 

D 0 5 27'3 

D 0 4 38'5 
D o 4  3'9 

D 0 5 33'1 
D 0 2 33'3 

D 0 4 13'2 
D o 4 23.1 

D 0 5 9'9 
D 0 5 22'2 

D o 4 11.6 

I) 0 3 51.5 

D o 5 12.3 
D o  640.1 

D o 2 23.4 
D o 4 20.2 

D o  3 12'3 

D 0 5 30'5 

D 0 4 5'0 
D o  6 1.2 

values. * 

% 
'd.3 
j z  
B 
f i  

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 . 

4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

Rejected. 

Correction 

-9" 

p i  

- 9.4 
- 9.0 

- 
- 8.5 

+ 26.8 

+43.6 

- 9-7 
- 9-6 

- 9'3 
- 9.2 

-'Io-3 
-10.1 

-10.1 

- 9.8 

-10'2 

-10.2 

- 8.0 

+ 28.5 

-11.3 
-11'2 

- 7.8 
- 7.6 

-13.5 
-13.2 

-10.1 

-10.3 

- 8.8 
- 9.1 

Object and Eye b6j J a  

~9 

.- 
8 8  
83  

+ 
46 

32 

42 

35 

42 

42 

46 

42 

41 

43 

35 

43 

43 

43 

4 
fj 
A 

22 

- 9 

8 

2 

-,, 

- z 

17 

- 3 

- 16 

-10 

-17 

z 

- 6 

-15 

Height 

2 

in 

2.88 

1-94 

2-88 
2-83 

13-25 
18-25 

2-83 
2-83 

~ ' ~ 3  
2.88 

2-83 
2.88 

2-90 

2-94 

2-90 
2.88 

2-90 
14.00 

2-90 
2'90 

2.83 
1-88 

2-83 
2-90 

2.92 
2-90 

2.92 
2-90 

- m 
i! 
g 
3 
& 

0 I I/ 

o I 10.8 

o o 58.5 

o o 0-7 

o o 2-5 

20.7 

o o 17'2 

o I 29.8 

o o 5.0 

o o 24-4 

o o 10.0 

0 0 44-0 

o o 58.6 

o I 9.0 

0 0 58'0 

3 

3.: 
9 
. is 
2 
0 

.HI 

608 

602 

535 

550 

499 

500 

489 

621 

664 

380 

490 

5s8 

Terrestrial 
Refraction 

%g 
4% 
.q 
88 -- 

-041 

'01 j 

'013 

'004 

.040 

'004 

'034 

-006 

'026 

-023 

-026 

.a35 

,012 

'027 

2 m 
% f a  
3 lb 
-2' d .El 
rnrs 
a 
N 

- I 8.8 

+ 17'5t 

- 0'2 

+ 0.7 

+ 5'6 

- 4'2 

- 22.1 

+ 1.2 

+ 7'4 

- 2.2" 

+ 11'3t 

+ 10.9 

+ 16-6 

+ 15'9 

\ 

in feet 

g B  
d f l s  

B 

5.38 
5.34 

5'35 
5-38 

5'34 
5.38 

5-38 
5-35 

5'34 
5.35 

5-34 
5-35 

5-38 
5-35 

5'34 
5-33 

5.35 
5.33 

5-35 
5'33 

5.38 
5.36 

5.35 
5.36 

5-35 
5.38 

5-33 
5-38 

8 
g 

2-50 
2-40 

2-47 
2-55 

7-91 
12-87 

2-55 
2-52 

2.5' 

2-47 

2.51 

2-47 

2.48 
2-41 

2-44 
2.45 

2-45 
8.67 

2.4; 
2-43 

2.55 
2-48 

2-52 
2-46 

2.43 
2.48 

2-41 
2-48 





GREAT lNDUS SERIES. 79- 
d 

Object a~ id  Eye Correction 

Height in feet I 
Astronomical 

Date 

Mar. 4 

,, 2 

Jan. 14 
Feb. 26 

Jan. 16 
Feb. 4 

Jan. 9 
Feb. 4 

k?xl:j 
Jan. 30\ 
Feb. 1,4,7,8 ) 

Mar. 5 

,, 17 

Feb. 23 
Mar. 14 

Mar. 2 
Feb. 14 

Feb. 6 

,, 12 

Feb. 25 
Mar. 27 

Feb. 15 
Mar. 26 

Mar. 14 

,, 27 

Mar. % 

April 15 

Mar. 27 
April 9 

t 

Btetion 

XLI I I  
XLV 

XLII  
XLV 

XLII  
XLIV 

S L  
XL'IV 

XLV 

XLIV 

XLII I  
XLlr I I  

XLV 
XLVII 

XLV 
XLVI 

XLIV 
XLVI 

XLV 
XLVIII 

XLVI 
XLVIII  

XLVII 
XLVlII  

XLVII 
XLIX 

XLVIII  
XLIX 

by Spirit Leveled 

Mean of 
Times of 
obnervo- 

tion 

h m 
z 27 
2 29 

2 48 
2 44 

2 30 
2 28 

2 1 

2 4 

2 13 

2 I1 

3 7 
3 3 

3 o 
2 54 

I 57 
2 5 

2 46 
2 

2 31 
z 36 

2 27 

22 

2 42 
2 43 

z 34 
2 28 

2 52 
2 54 

Supereeded 

. 

Observed Verti- 
calaugle 

0 / / I  

D o 5 6.4 
D o 5 13.2 

D o  444" 
D 0 5 0'3 

I l  (I 5 9j.4 
D 0 5 47'9 

D o 5 24.6 
D o 5 27.8 

D o 5 22.3 

D 0 5 40'4 

4 44'' 
D o 6 30.5 

D o 4 28.7 
D o 6 16.5 

D o 4 44.6 
D o  517.6 

D 0 6 3'7 
D o 6 14.1 

D 0 4 24.7 
D 0 5 35'8 

D 0 5 30'4 
D o  540.8 

D 0 5 35'2 
D o 5 16.6 

D o 4 59.2 
D o 6 53.9 

D o 4 36.8 
D o 7 26-7 

valuea. * 

3 
I 

9"s 

-62 

-56 

-56 

- I 8 

-84 

-59 

-61 

-64 

-52 

-73 

-70 

-81 

- 50 

-68 

k 
% e, 
'i; .$ 
k f  

f i  "' B 
-- 

6 
6 

4 
4 

4 
4 

4 
4 

16 

20 

4 
4 

4 
4 

6 

4 

4 
4 

4 
4 

4 
4 

4 
4 

8 
6 

4 
4 

Rejected. 

Terrestrial 
Hefraction 

'i;% 

' III 

-098 

-097 

-030 

-146 

'097 

-106 

'106 

,084 

s118 

'114 

-161 

'073 

'119 

0 

~j 
,2ie 
0 5  * 
g.1 

34 I!  a 

+ 
48 

49 

49 

49 

42 

48 

42 

42 

49 

42 

49 

44 

44 

50 



detronomicsl Object and Eye Correction Terntrial a 
Data &fraction d 

Height in feet %: 
Mean of Station s f  
Times of 2 %  1 -3'j A obaerva- 1 P Bm 

Mar. 24 
April 16 

,, 9 
,, 17 

,, 17 
,, 19 

,, 9 
>a 18 

,,18,19 

,, 25,26 

,, 15 
,, 26 

,, 9 
,, 1 

Mar. 28 
April 3 

,, 25 
,, 4 

,, 18 
,, 22 

,, 26 
,, 22 

,, 22 
May 9 

April 26 
May 10 

April 26 

,, 29 . 

tion 

h m 
2 49 
z 47 

3 11 

3 10 

2 59 
2 56 

2 21 

Z 20 

z 38 
3 37 

3 0 

2 58 

z 38 
2 38 

3 7 
3 7 

2 26 
z 26 

2 29 
2 31 

z 48 
2 50 

2 41 
z 41 

3 17 
3 16 

3 6 
3 6 

XLVII 
L 

XLIX 
L 

L 
LII 

XLIX 
LII 

LII 
LIII 

XLIX 
LIII 

XLIX 
LI 

XLVIII 
LI 

LIII 
LI 

LII 
LIV 

LIII 
LIV 

LIV 
LVI 

LIII 
LVI 

LIII 
LV 

0 )  w 

D 0 5 34'3 
D o 5 58.7 

D o 5 56.6 

D 0 3 45'8 

D 0 4 57'7 
D 0 5 56.9 

D o 6 14.4 

D 0 5 '3'9 

D 0 5 3'4 
D o  540.1 

D 0 5 25'3 
D 0 4 52'3 

D o 4 58-8 

D 0 3 43'4 

D o 4 20.0 

D 0 5 59'3 

D 0 5 29'4 
D 0 4 37'2 

D o  434'2 
D o 6 17'4 

D 0 5 38.5 
D o 6 38.4 

D 0 5 52'7 
D o 5 28.7 

D o 4 28.9 
D o  5 "'6 

I) 0 5 45'0 
D o  6 1.1 

4 
4 

4 
4 

4 
4 

4 
4 

8 
8 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

+ 
44 

48 

52 

48 

54 

48 

48 

50 

54 

55 

57 

55 

55 

642 

5z6 

550 

550 

518 

516 

488 

625 

506 

547 

sz8 

53' 

542 

644 

m 

6-58 

9-00 

2'92 

53-93 

2'92 
2.90 

2'92 

2-93 

2-92 
2-90 

2'90 

2-93 

2.83 
2-92 

18'33 
16.08 

2'92 
2-90 

2'88 
3 

2-83 
2-92 

2-90 
2-83 

16.33 

2-88 
7-08 

,, 
---------- 

5'35 
5.36 

5-33 
5'36 

5-36 
5'33 

5-33 
5.33 

5-33 
5.35 

5'33 
5-35 

5'33 
5-38 

5'33 

5'35 
5-38 

5'33 
5-37 

5-35 
5'37 

5'37 
5-36 

5'35 
5.36 

5-35 
5.36 

2 

1-23 

3.64 

2-41 

3-43 

2-44 
1-43 

2-41 
2-40 

2'41 

2.45 

2-43 
2-41 

2.50 
2.46 

13-00 
5.3810-70 

2.43 
2-48 

2-45 
2-47 

2.52 

2'45 

2'47 
2-53 

52(0 
10.97 

2-47 
1-72 

+ 3'9 
+ 11.6 

- 9.3 
- 9'4 

- 9.0 
- 9.0 

- 8.9 
- 8.9 

- 9'5 
- 9.6 

- 9.6 
- 9-6 

-10.4 
-10.3 

+4ze4 
+3+9 

- 9.8 
-10.0 

- 9'1 
- 9.2 

- 9.7 
- 9'5 

- 9'7 
- 9.9 

"O.3 
+413 

- 7-8 

+ 5.4 

-33 

-19 

-43 

-60 

-53 

-41 

- 7 

-36 

-40 

-43 

-95 

-70 

-50 

-30 

1 

'051 

-036 

-078 

-109 

.IOZ 

,079 

-014 

-058 

'079 

,079 

-180 

'I34 

.092 

-047 

o n  W 

0 016.1 

o I 5'5 

o o 29-6 

o o 30.3 

o o 18.3 

0 0 16.5 

o o 37-7 

o 045.9 

o 026.2 

0 051.6 

0 0 30'1 

0 0 12'1 

31.8 

o o 14'7 

;if 

+ 5'1 

- 16.9 

+ 8.0 

- 8.2 

+ 4.7 

- 4-2 

- 9.0 

+ 14.1 

- 6.5 

+ 13.8 

+ 7.8 

- 3'' 

+ 

+ 4.6 



GREBT lNDUS SERIES. 81, 
d 

Rejected. 





GREAT INDUS SERIES. 83 -d 

d s 
% z y  3 I a .- 
." 8 .' 
a 
N 

- 0.5 

+ 6.6 

+ 3.0 

+ 6.9 

+ o.z 

+ 14.5 

+ 13.5 

+ 33'2 

+ 18.6 

- 11'4 

+ 10.3 

+ 1'2 

4- 12'4 

- 1.7 

- a 
%" 
3 
3 
Tr 

0 I l/ 

0 0 2'2 

26.1 

0 0 11.1 

o o 29'2 

0.7 

48.7 

o o 54.0 

0 2 22-6 

o I 17.2 

0 0 44.6 

0 0 45'5 

o o 4.8 

0 046-3 

o o 6.3 

Terrestrial 
Refraction 

4 

d 

-16 

-36 

-52 

-29 

-99 

-B7 

-60 

-58 

-34 

-40 

- 47 

-19 

-60 

-44 

, e 
04 

?% 
'8 s 

'037 

.069 

'095 

-060 

.195 

.143 

-117 

'122 

-069 

'077 

-102 

-038 

-110 

so78 

Astronomical 
Data 

1860 

Jan. 23 

JJ 16 

,, 11 
9, 16 

,, 22 
,, 31 

,, 16 
Feb. 1 

Jan. 26 

,, 31 

,, 28 
Feb. 10 

Jan. 31 

Feb- 8 

Jan. 26 
Feb. 12 

J, 8 
JJ 12 

J, 12 
J, 16 

z'eb. 8 

9, 14 

,, 14 
J, 18 

,, 8 
J, 19 

3, 8 
J, 4 

f 

Station 

P 

L X V I  
L X V I I I  

L X I v  
L X V I I I  

L X V I  
LXX 

L X V I I I  
L X X  

LXIX 
LXX 

LXIX 
L X X I  

LXX 
L X X I  

LXIX 
LXXII 

LXXI 
L X X I I  

LXXII  
L x x I v  

L X X I  
LXXIV 

LXXIV 
LX.YV 

L X X I  
LXXV 

L X X I  
L X X l I I  

Mean of 
Times of 
obuerva- 

tion 

h m 
z 13 
2 13 

2 43 
2 43 

z 52 
2 52 

2 22 

2 23 

2 32 
z 32 

a 53 
z 5 2  

z I Z  

z 13 

z 23 
a 23 

2 42 
2 43 

2 52 
z 52 

z 22 

2 24 

z 42 
z 42 

3 3 
3 2 

2 32 
2 32 

b 
b'= 

j t ~ j  
R 

6 

4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
6 

4 
6 

4 
6 

4 
4 

4 
6 

4 
4 

4 
4 

4 
4 

~ b . o n e d  Verti- 
CalAngle 

O / I  

D o  4 8.1 

D 0 4 3'5 

I) (I 4 38'4 
D o 5 30-6 

D o 5 23-2 

D 0 5 45'4 

D o 4 11.4 
D o  510.0 

D o 6 2.0 

D o  6 3-6 

D 0 4 49'6 
D o 6 27'1 

D 0 4 31'5 
D o 6 19.6 

D 0 2 43'3 
D o 7 28.5 

D o ' 3 3 1 . 8  
D o 6 6.2 

D 0 5 54'2 
D 0 4 25'2 

D o 4 2.6 

D o 5 33.9 

D 0 4 35'6 
D 0 4 45'2 

D 0 4 55'2 
D o 6 12'2 

D o 5 40-2 

D 0 5 27'4 

Object snd Eye Correction 

.9.- 

Q z  

+ 
'3 

62 

63 

63 

64 

64 

65 

64 

67 

71 

67 

69 

67 

67 

.El4 
0 a 
2 8  
4 % 

-11.7 
- 11.5 

- 9'6 

- 9.7 

- 9'3 
- 9 4  

-10'4 
-10.6 

- gq8 
-10.0 

+ s ~ ' ~  

Height 

a 
"a 

2.87 
2-90 

"9' 
290 

2-90 
2.86 

2.90 
2.87 

2.9I 
2-90 

21'rn 

, , 
.sP 
2 
8 

436 

518 

546 

483 

607 

511 

475 

490 

521 

460 

503 

545 

561 

~1.00 

2-90 
2.85 

2.88 
2-85 

2.88 
2.83 

2.90 
2-90 

2-90 
2.83 

2.89 
2.90 

2.89 
7-08 

2-87 
2.90 

in feet 

e a  
s H n  

5-38 
5.36 

5-35 
5.36 

5-38 
5.38 

5-36 
5-38 

5-34 
5.38 

5.34 

$ 
3 

----- 

2-51 
2.46 

2'* 

2.46 

2-48 
2-52 

2.46 
2-51 

2.43 
2.48 

5-36 

5-38 
5.36 

5-34 
5.33 

5-36 
5-33 

5'33 
5'35 

5-36 
5.35 

5.35 
5.36 

5-36 
5.36 

5-36 
5.35 

15-64 

2.48 
2-51 

2-46 
2-48 

2-48 
2.j0 

2'43 
2'4j 

2.46 

2-46 
2.46 

2-47 
1.72 

2-49 
2.45 

+52.5 

- 9'9 
-10.0 

-10.6 
-10.6 

-10.3 
- 10-4 

- 9'5 
- 9.6 

-10.9 
2-52-11.2 

-10.0 

-10.0 

- 9-2 
+ 6 . 4  

- 9-1 
- 8.9 





GREAT INDUS SERIES. 85- 
d 

o - 
a" 
5 
3 a 

0 I It 

o o 16.9 

0 0 31.5 

o o 27.1 

o o 48.7 

o o 14'1 

0 0 5.9 

o o 33.8 

0 0 15.6 

0 olo.I 

0 0 21.9 

0 I e4'2 

o 2 16-3 

o o 47.8 

0 1 25.7 

d rn 

S f ,  
& I S  
' G  8 ,g 
B m  
a 
OU 

+ 5.2 

+ 7-8 

- 5'9 

+ 11.6 

+ 4'0 

- 1.7 

+ 9.8 

- 4'2 

- 2-6 

+ 5.8 

+ 30.7 

+ 32.7 

- 10'7 

-I- 22.6" 

station 

L S X V  
LXXVIII 

LXXIV 
LXXVII 

L x x v I  
L x x V I I  

LXXVII 
L x S l X  

LXXVI 
LXXlX 

LXXVI 
LXXX 

LXXVIII 
LXXX 

LXXIX 
LXXX 

LXXIX 
LXXXV 

LXXX 
LXXXV 

LXXIX 
LXXXVI 

L X X X v  
LXXXVI 

LXXXVI 
LXSXVIII 

LXXXV 
LXXXVIII 

Astronomical 
DBte 

1860 

Feb 18 

Mar. 9 

Feb. 16 

,, 28 

,, 24 

,, 28 

,, 28 
Mar. 1 

Feb. 25 

Mar. 1 

Feb. 
Mar. 4 

,, 9 
,, 4 

,, 1,19,20 
,, 3,22 

,, 19,20,21 
,, 1617 

,, 22,26 
,, 17 

,, 20 

,, 1 2 1  

,, 1416,17 
,, 1213 

,, 12,13 
,, 8,9 

,,14,16,17 
,, 8,9 

- 

Observed Verti- 
cal 4 1 0  

0 t / I  

D o  450'4 

D o 5 33.5 

D o  4 3'9 
D o 5 6.8 

D 0 4 14'1 
D o 3 20.0 

D 0 3 32'7 
D o 5 10.1 

D o  512.2 

D 0 5 40'3 

D o 5 48.1 

D o 5 36-5 

D o 4 29.8 
D 0 5 27'5 

I) o 5 39'7 
D o 5 8.4 

D O  5 18.9 
D o 4 59.0 

D o 4 42'6 
D o 5 27.1 

D o 3 48.2 
D o  716.8 

D o 2 9-5 
D o 6 41.9 

D o  5 "'8 

D o 3 36.2 

D o  343'0 
D o 6 34-2 

- 

Mean of 
Tlrnea of 
observa- 

tion 

h m 
z 32 
z 32 

3 2 

3 z 

2 42 

2 42 

2 52 
2 52 

2 12 

2 14 

3 2 

3 6 

z 52 
2 52 

2 21 

z 22 

I 56 
I 52 

I 20 

2 14 

I 59 
I 55 

I 38 
I 38 

I 27 
I 27 

2 40 
2 55 

Kejected. 

$3 " 
3 2  , 

. .; 
3 :  

+ 
61 

69 

72 

72 

72 

70 

73 

73 

72 

73 

73 

79 

73 

% m 
Cd .g 

g 
-- 

4 
4 

4 
4 

4 
4 

4 
4 

4 
4 

4 
6 

4 
4 

I2 

12 

12 

8 

10 

4 

4 
8 

12 

8 

8 
8 

12 

8 

E 
4 4  
a c 

.j & 
B 

626 

506 

446 

485 

572 

599 

590 

543 

533 

539 

599 

489 

457 

538 

s 
-- 

5 

-12 

7 

- 8 

-31 

-34 

o 

-48 

-42 

-35 

-33 

-21 

-35 

-39 

Terrestrial 
lrefwt~on 

0 C * 
" 4  
,a 

. g e  
QQ $ {  

-008 

-024 

-016 

-016 

-054 

-057 

-000 

e088 

.079 

a065 

'055 

-043 

,077 

'072 

C o ~ e c t ~ o n  

d rn .- v 
68 ~8 -I 

+ 1.0 
- 8.3 

- 9'9 
- 9.9 

-11'2 

-11.3 

-10.4 
-10.5 

- 8-8 
- 8.8 

- 8.3 
- 8.4 

- 8.6 
+ 1.3 
- 5'' 
- 4.8 

- O.3 
- 0-6 

- ''3 
- 1'1 

- 0.3 
- 0.5 

- 0'7 
- 0.6 

- 0'9 
- 0.8 , 

- OS7 
- 0.6 

Object 

Height 

1 

5-67 
2.83 

2-90 
2.90 

2-90 
2.88 

2-88 

2.87 

2.88 
2.88 

2-91 
2.88 

2.88 

5.73 

3-95 
3.98 

5'1° 

5.09 

5'1° 

4.96 

5-09 
5-09 

5-07 
5.10 

5-06 
5.06 

5-06 
5-06 

ai~d 

in 

,* " 
~a 

5.36 
5-37 

5'35 
5 36 

5'35 
5.36 

5-36 
5.36 

5-35 
5.36 

5-35 
5.36 

5-37 
5.36 

5 ' ~ ~  

5.27 

5"9 
5.24 

5 . 1 ~  

5'24 

5-19 
5.25 

5-24 

5.25 

5-25 
5.23 

5-24 

5-23 

Eye 

feet 

2 
L 
g 
G ---- 

0.31 

2-54 

2-45 
2.46 

2-45 
2.48 

2-48 

2-49 

2-47 
3.48 

2-44 
2-48 

2.49 

0.37 

''33 
1.29 

O'O9 
0.15 

0'08 

0.28 

0-10 

0-16 

0.17 
0.15 

0.19 
0.17 

0.18 
0-17 
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f? 
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o o 44.3 

o o 35-7 

o o 34.6 

o o 45.6 

o o 14-9 

o o 27-6 

o 3 9.8 

o 2 45.6 

o 042-6 

o 2 57.3 

0 0 2-6 

o 021.8 

o o 56-2 

6 
.A 

G ,  
2- 0 

GL: .- 
2 2 .- 

5 

N 

- 0.8 

+ 13.6~ 

+ 10.1 

+ 9.6 

- 9.8 

- 3.8 

+ 6-2 

+ c)'4 

+ 45.7 

- 13'2 

+ 34.8 

- O'j 

+, 4.6 

+ 16.9 

Terrestrial 
Refrnction 

% 

Astronomical 
Data 

1860 

Xm.15,16,17 

,, 28,30 

,, 23,26 
,, 28,30 

,, 16,17 
,, 3,5,6 

,, 28,30 
,, 2,3,5,6 

,, 7,8,9 
,, 2,3,5,6 

J, g 
Feb. 34,25 

Mar. 2,3,6 

Feb, 22,25 

Mar. 8,9 
Feb. 18,20 

,, 21,22,25 
,, 18,20 

,, 18,20 
,, 2,4 

,, 2132, '1 
%;A5 ) 

j) 2,4 

3 a  
9 g  
0 0  

g z  0 %  

0 %  - 

+ 
73 

72 

73 

73 

77 

77 

75 

77 

76 

86 

76 

"3 
2; 
.c, 

Mean of 
Times of 
o beerva- 

tion 

h rn 
I 22 

I 22 

I 55 

I 59 

3 24 

3 23 

2 30 
2 43 

2 10 

2 I2 

3 30 
3 33 

I 58 
2 3 

I 55 
1 53 

I 39 

1 35 

I 21 

I 23 

2 23 
2 22 

.g 

2 4 
2 5  
3 %  z 

566 

627 

574 

564 

515 

455 

476 

563 

629 

401 

L 
8 
% 
u. 1 
O . U . 5  , 

< *  
g - 

I2 

8 

8 

8 

8 
IZ 

8 

20 

12 

16 

4 
12 

I2 

8 

8 

8 

12 

8 

8 

8 

16 
8 

B tation 

L x x X v  
LXXXVII 

LXXX 
LXXSVII 

LXXXV 
LXXXIX 

LXXXVII 
L X x x I x  

LXXXVIII 
LXXXIX 

LXXXVIII 
XC 

LxX?IIx  
XC 

LXXXVIII 
XCI 

xc 
XCI 

X c I  
XClII 

xc 
XCIII 

,, 21,22, ? 
24,25 ) 

28@\ 
Mar. 1) 

,, z,s,a16 
Fob. %,29) . 1 j 

Feb. 21,%4,15 

,, 7,8 

76 

75 

76 

O b v r r d  Verti- 
col Angle 

0 I I/ 

D 0 5 17'7 
D o 5 11'9 

D o 4 45.0 
D o 6 13.8 

D o 4 58-1 
D o 6 9.3 

D o 4 34.7 
D 0 544.1 

D 0 4 54'0 
D 0 3 23'0 

D o 5 14.2 
D o 4 44'1 

D 0 427'2 
D 0 5 21'8 

D o I 12'5 

D 0 7 32'2 

D O  230'7 
D o 8 2.0 

D o 5 51-4 
D o 4 26.4 

D 0 0 36.2 
D o 6 31-0 

Correctton 

.c m 

2; 

f B  
- 

- 0.7 
- 0.4 

- 0.4 
- 0.6 

- 0.6 
- 0.5 

- 0.4 
- 0.7 

- 0'7 
- 0.9 

- 1.0 
- 0-7 

- 1'2 
- 0.7 

- 0'4 
- 0.6 

I 25 

I 19 

I 34 

1 34 

4 I2 

4 19 
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Object mid Eye 
-- 

- 

-31 

- 15 

-46 

- 27 

-28 

-41 

-66 

-24 

-34 

6 

- 12 
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613 

16 

12 

16 

12 

I 2  

8 
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XCII 

LXXXIX 

XCII 

XC 
XCIV 

Height 

3 
. 
a + !  

5-05 
5.10 

5-07 
5-02 

5.07 

5.09 

5-08 

5-06 

5'07 

5.05 

4.97 
5.~6 

1-97 
5-08 

5-73 
5-06 

- 

-05j 

.o24 

-080 

a048 

-064 

-080 

.I4j 

'050 

-060 

-010 

-030 
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D o 4 7'5 

D o 3 13'0 
D o 3 56.3 

D 0 4 17'2 
Do 6 9.7 
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,005 

-010 

' i 5-13 1 5.24 0.1 I - 

in feet 

i-. $ e  
- 

5-24 
5-20 

5-18 

5-20 

5-24 
5.24 

5-20 

5.24 

5-23 
5.24 

5.23 
5.24 

5-24 

5.24 

5-23 
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4.98 

5.09 

5.13 

5.10 

5-04 
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8 
5 
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l=l - 

O'I9 
0.10 

0.11 

0.18 

0'17 
0.15 

0-12 

0.18 

0.16 

0.19 

0.26 
0.18 

0'27 
0.16 
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5-24 

5.23 

5'24 

5.23 
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5.24 

5-04 
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0.25 

0'15 
0.10 

0'14 

0.20 
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5-19 

5.19 

5-23 

5-24 
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0.09 

0.13 
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- 0-6 
- 1.2 
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- 0.5 
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- 0'7 
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- 0.3 
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- O.7 
- 1'0 

-40 
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+ 1'4 
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Jan. 31 
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,, 16 

,, 23,249 \ 
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,, 7,8,10 
,, 14 
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Feb. 14 

Jan. 18,24 

,, 12,15 
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3 9 
3 7 

I 34 
1 36 

I 42 

I 50 

2 37 
2 34 

3 15 
z 14 

37 
I 42 

I 30 
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I 22 

r 18 

'3 
2 tl 

2 23 
2 23 

2 58 
2 55 

3 56 
3 53 

z 3 
z 18 

I 25 

I 30 

3 

3' 
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a 

0 1 11 

o I 3-8 

o 110.4- 

o o 28-2 

o I 25.1 

o o 13.7 

o o 0.6 

o o 18.4 

0 010.7 

o o 30.8 

o I 1.2 
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o o 38.1 
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o I 1'4 
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s " 

g.5 
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8 ;  
3 2  

+ 
76 

83 

83 

79 

83 

84 
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79 
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85 
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$ t  
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8 

tI 
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16 
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8 
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4 

16 
8 
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'6 
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4 
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4 
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4 
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4 
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12 
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XCII 
XCIV 

XCII I  
XCIV 

XCII I  
X c v  

XCIV 
xcv 
, 

XCII I  
XCVI 

XCv 
X C v I  

XCVI 
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* 
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5-09 
5.09 
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5-10 

5-08 

5.04 

5.07 
5-13 

5-08 

5.03 

5-08 

5.07 

I 

5.08 
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5.06 

5-10 

5.07 
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5.08 

5-07 

5.10 

5.09 

5.10 

I 
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5.06 
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-48 
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5.24 
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5.24 
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5.23 

5-23 
5.23 
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5-23 
5-24 

5'24 
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0.17 
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2I 
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4-94 
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5-01 
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D o 4 23'4 
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D o 2 34'1 
D o 5 45.8 

D 0 3 52'1 
D 0 4 28.9 

D O  4 16.8 
D o 5 18.7 

D o 4 29.4 
D o 6 9.1 

D o 2 30.6 

D 0 5 3'5 

D o 3 24.8 

D 0 7 4.4 

D 0 4 30'2 

D 0 5 55.5 

4 23'5 
D 0 3 31'4 

D O  5 25'7 
D o  5 30-8 

D o 4 11.3 

I> o 5 43.6 

D o 3 42'2 

D o  5 16.8 

D 0 4 20.5 
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D o 5 0.1 
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'2 
'a 
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rn 

o r rr 
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o o 26.1 
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12 
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12 
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+ 18-j 
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+ =+o 

+ 11.3 
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PRTNCTPAL TRTANGIIJLATI0~-D-ENCEfl OF HETGIHT. 

t Supemeded by Spirit Leveled mluir. 
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z71~f 
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2 11 
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0( 
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+ 1'4 
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CXIV 
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CSIV 
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CAY1 

CXIII 
CXvI 
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CXV 
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Observed Verti- 
cul Angle 

0 f  I /  

D o  5 10.6 
D o 5 16.6 

D o 5 44'2 
D o 5 5-8 

E o I 46.9 
D o l z 1 7 - 2  

E o o 15-8 
D o  11 1.8 

D o 11 5.2 
D o o 38.0 

D o  427.7 

D 0 5 50'9 

D o 3 24'2 

D 0 5 30'9 

J3 o 3 39'5 
D 0 4 56.3 

D o 2 32-3 
D 0 5 24'4 

0 4 37'2 
D 0 444.0 

D 0 5 24'1 
DO 533'0' 

I) o 439'7 
D'O 5 13.6 

D o 5 20.8 
1) 0 5 54' I 

D O  2 8.9 
D o 7 16.0 

a 
O -  

'", .z 

18 

26 

22 

22 

24 

14 

18 
IS 

8 

24 

12 

14 

24 

74 

26 

14 

26 
18 

14 
14 

I 0  

I2 

I2 

12 

22 

24 

18 

12 

Termstrial 
Refrution 

3 
,= - 

-12 

-14 

-47 

4 

-45 

6 

-13 

4 

-18 

- I 

2 

-29 

-32 

- 19 

a; 
3% 
E.5 
% g  

-020 

-023 

.088 

'006 

'073 

.oo9 

'025 

-008 

'041 

.oo2 

'C03 

-054 

'052 

'036 

d 
sg 
8.3 

j j  .9 a 

+ 
loo 

102 

loo 

IOI 

123 

101 

1 0 1  

IOI 

99 

'04 

IC4 

98 

Io4 

.g 

d d  
% i  2 

8 

603 

622 

537 

654 

615 

632 

510 

525 

442 

559 

662 

53j 

612 

527 

. S -  
2 2  

ga 

+ 0.4 
+ 0.3 

+ 0.3 
+ 0.6 

- 0.6 
+ 0.5 

- 0.3 
+ 0.3 

+ 0.4 
+ 0-5 

+ 0.2 
+ 0'4 

+ 0.5 
+ 0.6 

+ 0'5 
+ 0.8 

+ 0.1 
+ 0.6 

+ 0-2 
+ 0.3 

+ 0.5 
+ 0-3 

+ 0.3 
-k 0'3 

+ 0-2 
+ 0.3 

+ 0.5 
+ 0.2 

Object and Eye Correction 

3 
4 - 
0.11 
0.10 

0.10 
0.17 

0'15 
0.13 

0.09 
0.1 1 

0.11 

0.15 

0.06 
0'13 

0.12 
0.14 

0.13 

0.20 

0'03 
0'13 

0'05 
0.09 

0.16 

0.08 

I I 0.08 

1 0'07 

IIeigl~t 

a .e 
a t - ,  

-------- 

5-04 
5.06 

5'04 

5-13 

5.08 
5-06 

5.05 
5.04 

5-04 

5.05 

5-02 

5'03 

5.08 

5.~7 

5'07 
5-13 

4.99 
5'07 

4-98 

5-03 

5.06 

5-02 

4-98 
j.02 

- 
in feet 

2; 
El; 

4-93 
4-96 

4'94 
4.96 

4-93 
4'93 

4'96 
4-93 

4.93 
4.90 

4-96 

4'90 

4-96 

4'93 

4'94 

4-93 

4.96 
4'94 

4-93 
4.94 

4-90 
4.94 

4'90 

4'9.5 

4-99 
5.04 

5'02 
5-01 

4'94 

4.95 

4'90 

4.95 

OVOj 

0.09 

0'12 

0-06 





92+. PRINCIPAL T1ZIANGULATION-DIFFERENCES OF HEIGHT. 

Anhatronomicsl 
Date 

Mean of 

1859 Timea of 
observa- 

tion 

Station 

h na 
0 t I I  

Jr.2728,3; ] 
Feb 2 35 CXXII D 0 4 22'5 26 

Jan. 25,26 2 34 cxxv D 0 4'43'3 20 

Jan. 25,% 2 10 CXXV D O  259'7 18 
Dec. 2435, 

28 ,30  2 1g CXXVII D 0 5 53'6 30 

Jan. 6,6,7 3 56 CXX.VI 0 4 39'6 24 
D-24,25,28, 

56 CXXVII 29,30,31) D o  55I.5 3O 

Jan. 6,6,7 3 0 CXXVI D 0 4 17'2 22 

D B ~  18,21 3 2 CXXVIII D o 5 49.4 16 

rr 24,95328, 
29,30,3l] 3 27 CXXVII D 0 5 3'0 32 

as 17,183 
mgl )  3 22 CXXVIII D o 5 15.6 28 

I Jan. 6,7 2 10 CXXVI D 0 3 43'7 14 

,, 8,lO 2 15 CXXIX D o 6 49.1 18 

Nov. 15,16 
. ] z 6 CXXVIII D o 3 20.6 28 
N.18,19;20 
J h  &lo)  2 CXXIx D 0 4 48.4 34 

N. 18,19,20 3 38 CXXIX D o 3 46'~ 22 
2, 22929, 

%,25l 3 45 CXXX1 D O  5 16.0 24 

1858 

,, 15,16 I 56 CXXVIII D o 3 28-6 18 
D o  6 1-4 40 

I 

1 NOT. 8,9,10 1 4 32 1 CXXXII l D O  629.41 12 

I. I I 

t Supereeded by Syirlt Leveled values. 





9.1, PRINCIPAL TRIANGULATION-DIFFERENCES OF HEIGHT. d 

Astronomical I Dnte 

1857 

Ap. 17,20, 
21.22.23 ) 

Jan. 7,8,9 

,, 7J8,9 
Mar. 2,4, j 

686 J 

Ap. 20,21, \ 
23,23 ) 

Mar. 2,3,4, ) 
686 ) 

Ap. 17,18, \ 
20,21,23 ) 

Mar 20 
A 161 

,, 9,4313, \ 
14 ) 

Mar. 20,21 
April l5,16 1 
Mar. el \ 
April 15,113 ) 
Mar. 12,13,) 

17,18J19 J 

afar. 2,3, \ 
4,5 ) 

April 7,8 

Jnn. 8,9, \ 
10 ) 

J, 21,229 \ 
27,% (1) 

Mar. 2,3,4, ( 
596 (1) 

Jr.20,21,?~, ) 
27,28 ) 

,,21122,?3, \ 
27,PL) ) 

Feb. 7,8,10 

2141 5,6 1 
Feb. 7,8,10 

Mar. 2,4, ? 
5,6 ) 

Feb. 17,18,1E 

April 8,9 
Fob. 17,18,1I 

(1 ) 
(2) 

tion I 
Mean of 
Times of 
observa- 

CXXXVII 
CXXXVIII 

Station 

CXXXVIII 
CXLI 

CXXXVII 
CXXXIX 

CXXXVI 
CXXXlX 

CXXXIS 
CXL 

CXLI 
CXL 

CXXXVlII 
CXLII 

CXLI 
CXLII 

CXLTI 
CXLIII 

3 15 

3 11 

CXLI 
CXLIII 

CXLI 

CXLIV 

CXL 
CXLIV 

CXLIII 
CXLIV 

CXXXVII 
CXLI 

Observed Verti- 
cal Angle 

J I I I I I 
t Supe~wded bv Spirit Leveled V R I I I C P .  ' R~jected. (1) M a  

tden on 24 March 1852 and 17, 18, i 9  February 1857. 

1 Object and Eye Correction 

I Height in feet I 

of obsemntions taken on 10 March 1852 and 7 ,8 ,10  February 1857. (2) h2mm of obrrva&uns 



GREAT INDUS SERIES. 95, 
d 
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Aat.mnomical 
Date 

Mean of 
Times of 
obmrva- 

tion 

Station Observed Verti- 
cal angle 

Feb. 25 

J J  16J17 

J, 9J10 
Jan. 10 

Feb. 9,10 

Jan.17,18,19 

J J  lo>'' 
JJ 18,19 

Feb. 8,10 

J l  lj2 

Jan. 18,19 

Feb. 1,2 

1851-52 
Jan.17,18,19 
Ilec. 18,20, 

Object and Eye Correction Terrestrial 
Refraction 

Height in feet 

. --- 
CXLIX 

(XIXI 

(XVII) 
(XIX) 

(XVII) 

(XV) 

(XIXI 
(XV) 

(XVII) 
(XITI) 

(XV) 
(XIII) 

(XV) 
(XVIII) 

"35 
1-35 

1-35 
1-33 

1.35 
1'33 

1-28 

1-35 

1.27 

1'33 

1-40 

1-35 

1-27 
1-28 

1-27 

1'35 

"35 
1.35 

"35 
1'27 

1-28 

1-35 

1.28 

1-35 

6.00 
6-00 

Jan. 10,ll 

Dec. 14,28 

Jan.17,18,19 

J l  23 

Dec. 1416 

Jan. 23 
1852 

,I 18J19 
JJ 30J31 

JJ 23 
JJ 30J31 

Feb. 1 
Jan. 30,31 

(XIXI 
(XVIII) 

(XV) 
(YVI) 

(XvIII) 
(XVI) 

(XV) 
(XIV) 

(XVI) 
(XIV) 

(XIII) 

Wf") 

5'35 
5.28 

5-33 
5-28 

5'33 
5-30. 

5-18 

5-30 

5.33 
5-25 

5-30 
5'25 

5-30 
5.28 

5.28 
5'28 

5-30 
5.38 

5-28 

5.38 

5'30 
5'25 

5.38 
5-25 

5-25 
5-25 

I 

N~I.-(XIII)  ta (XIX) appertain ta base-linc flgura. 
J. 6. N. HENNESSEY. 

4.00 
3'93 

3.98 
3'95 

3'98 
3'97 

4.00 

3'95 

4-06 

3-92 

3.90 
3'90 

4.03 
4-00 

4.01 

3'93 

3'95 
4-03 

3'93 
4-11 

4'02 

3'90 

4-10 

3-90 

0.75 
0.75 

- 5'7 
- 5'6 

- 6.0 
- 6-0 

+ 8.2 
- 8'2 

- 5.8 

- 5'7 

- 9.6 

+ 9'3 

-10.5 
+ 10'5 

+ 7.5 
- 7.4 

+ 5.0 

- 4'9 

+I"3 
-11.5 

+ 7'7 
- 8-0 

-11.7 
+ 11'4 

-12-2 

+ 11.6 

+ 3.7 
+ 3'7 

99 

94 

71 

97 

43 

51 

86 

133 

59 

75 

48 

58 

- 34 

' 0 7 C  

'070 

'072 

-069 

'050 

.068 

.078 

-082 

' 0 ~ 3  

"7' 

-069 

-084 

'083 



PRINCIPAL TRIANGULATION. HEIGHTS ABOVE MEAN SEA LEVEL. 

GREAT INDUS SERIES. 

Station 

Manom Point 
K d h i  Obsy. 
(XX). . . 
(XXI) . 
M U M  H. 8. 

pund h e l  in floor of pasluge, otgerwine the height M that of tho building above the nufsce of groun! generally. 

Height in feet above Mean 

Station 

VII . 
VIII. 
Ix . 
X .  

8ea Level, 

by 8 kit 
~ e v s L g  

... 

... 

... 

... 

... 

... 
183'95 
. . . 

202.9~ 

... 
219.16 

. .'. * 

158.40 

. . . 
174'18 

here M Meen 

pilh or T~- 

XI . 
XI1 . . 
XI11 . 
XIV. . 
XV . 
XVI . . 
XVII . 
XVIII . . 
XIX . 
XX . . 

M perforated, the hei ht given 

determined 

!higonome- 
tr im~y 

2203 

4042 
3662 

3473 

2790 

'509 
... 

I goo 

.. . 
I 191 

... 
547 
... 
723 
... 

upper surf.oe 

Height in feet above Mesn 

'Hei Lt 
in i e t  

3 

3 

3 

3 

4 

3 

3 I 

3 

29 

P 

10 

3 

15 

3 
2 1 

of pillar 

8- Level, 

by S irit 
~ e r e E n ~  

9'30 

35'44 

46.38 
204'40 

. . . 

S Solid 

H HOUOW 

S 

S 

S 

S 

S 

s 
s 
s 
P 

S 

S 

s 
S 

S 

s 

md mark on 

pilh or T~~~~ 
determined 

'Prigonome- 

. . . . 
. . . 
... 
... 
25 3 

41 8 

585 

49' 

780 
1091 

1552 

2675 

1570 
1560 

327' 

to baae-line 

'Height 
in fmt 

o 

o 

23 
I 8 

5 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

figures. . 

A :  ... 
(XXII) . . . . 
( X x m )  . ... 

S Solid 

H - 
S 

s 
p 

p 

S 

s 
S 

s 
s 
S 

S 

s 
S 

S 

S 

When the pillar 

(XXIV) . 
(XXV) . 
I .  
I1 . 
In. 
IV . 
V .  

. . . 

... 

. . . 

. . . 

... 

... 

... 
NOTE.-(XX) to (XXV) ap ertain 
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Station 

L x x x I  . . 
LXXXII . 
L x X x l I I  . . 
LXXXIV . . 
LXXXV . 
LXXXVI . 
LXXXVII . 
LXXXVIII . 
LXXXIX . 
XC . 
XCI . 
XCII . 
XCIII  . 
XCIV . 
XCV 

XCVI . 
XCVII . 
XCVIII . 
XCIX . 
C .  . 
C I  . 
C I I  . 
CII I  . 
CIV . . 
CV . 
CVI. 

CVII  . . 
CVIII  . 
C I X  . 
C S  . 

When the pillar is 
that of the building above the 

Height in feet 
Llea Level, 

by Spirit 
Levelling 

290.29 

... 
300'55 
296.30 

... 

... 

. . . 

. a .  

. . . 

... 

. . . 

... 

. . . 

... 

. . . 

... 

. . . 

... 

. a .  

396.68 

. . . 

... 

. . . 
409.63 

... 

... 
428-67 

449'03 
... 
. . . 

perforated, the 
aurface of 

Pillar 

@Height 
in feet 

3O 
26 

as 
3 1 
28 

26 

30 

25 

25 

25 

3 3 

25 
'6 

27 

32 

30 

3I 

30 

24 

29 

29 
2 I 

30 

27 
26 

2 8 

26 

25 

29 

15 
I 

hore is between 
t Station 

Lltation 

CXI . 
CXII . . 
CXIII . 
CXIV . 
CXV 

CXVI . 
CYVII . 
CXVIII . 
CXIX . 
CXX . 
CXSI . 
CXXII . . 
CXXIII . 
cxxrv . 
CXXV . . 
CXXVI . 
CYXVII . 
CXYVIII .  
CXXIX . 
CXXX . 
CYXXI . 
CYXXII . . 
CXXXIII . 
CXXYIV . . 
CXXXV . 
CXXXVI . . 
CXXXVII. . 
CXXXVIU . 
CSXXIX . . 
CXL . . 

of pillar and mark on 
a tank. $ Stahon on 

above Mean 
determined 

Trigonome- 
trically 

... 
309 

... 
349 

380 

349 

368 

359 

364 

412 

364 

399 

380 

405 

405 

398 

409 

41 1 
... 

430 

444 

438 
... 
450 

451 
... 
... 
460 

504 

height given 
ground generally. 

or Tower 

S solid 
PerforaM ,, 

P 

P 

P 

P 

P 

P 

P 

P 

p 

p 

st 
p 

p 

P 

p 

p 

p 

p 

p 

p 

p 

P 

P 

p 

P 

P 

p 

P 

P 

P 

upper surface 
on bund of 

Height in feet 
8es Level, 

by spirit 
Levelling 

. . . 
489-83 

... 

. . . 
474'40 

. . . 
471.41 

... 

. . . 
490.56 

... 
504.46 

a , .  

. . . 
512.88 

... 
53 1-77 

. * '  

. . . 
550'55 

. a .  

578'87 
. a .  

605.67 

. . . 
618.96 

629.65 

. . a  

626'62 

636.65 

ground lave1 in 
baetion of a fort. 

above Mean 
determined 

nigonome- 
trically 

48 I 
... 
484 

593 
... 

500 
. . . 
507 

541 
... 

532 
... 
536 

554 
. . . 
543 
. . . 
557 

567 
. . . 

579 
... 
595 
... 
599 

... 

... 
45 16 
. .. . 

... 

Boor of pwmge, 

Pillar 

@Height 
in feet 

26 

48 

Ig 
2 I 

26 

24 

30 

23 

5 
2 2 

2 8 

2 8 

30 
1 4 
20 

25 
22 

21 

22 

I 6 

21 

23 

24 
I 6 

26 

27 
2 I 

3 
28 

3 2 

othorwLe 

or To,,w 

S &lid 

,, Houow 

P 

SS 

P 

P 

P 

P 

P 

P 

s 
P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

S 

P 

P 

the height ia 



loo-, PRINCIPAL TRIANGULATION-HEIGHTS ABOVE MEAN SEA LEVEL. 

The preceding spirit levelled heights refer in all cases to the surfaces on which the levelling staff actually stood ; these 
surfaces are exactly indicated in the descriptions given on the following pages. The heights determined trigonometrically always 
refer to the upper mark-gtone, or to the upper surfme of the pillar on which the theodolite stood. 

NOTE.-(XIII) to (XIX) appertain to bum-line @me. When the pillar is perfomtd, the height given here is between upper aurfem of pillar pld muk 
on ground level in floor of paasage, otherwise the height u that of the building above the mvfaoe of ground generally. t The murk here referred to b -line 
dot ; it ie protected by a hemispherical dome of maeonry on the koystone of whichchs mark for ordinary reference wil l  be found ; the height of this ir s.41 fret 
&ore the base-line dot. 

8tation 

CXLI . 
CXLII . 
CYLIII . , . 
CXLIV . 
CXLV . . 
CXLVI . 
CXLVII . 
C X L v m  . . 
CXLIX . 

Station 

(XIX) 
(XVIII) . 
(XVII) . 
(XVI) . 
(XV) . 
(XIII) . 

(=v) 

Height in feet above Mean 
l b  Level, determined 

Height in feet above Marn 
&a Level, determined or T~~~~ 

, by Sp.Gt 
LsveUmg 

... 

. . . 

... 

... 
138485 

... 

. . .  

1439'03 
. . . 

by Sp:uit 
 lev*^? 

... 

. . . 

... 

. . . 

... 

1014'61~,) 
1018*15,,, 

... 

Pillar ar Tmer 

2 

I 

2 

2 

2 

2 

2 

2 

2 

Trigpnome- 
t n d y  

3036 

425 7 
1683 

4994 
... 

1786 

2076 

... 
1728 

Trigpnome- 
m y  

2 142 

3939 
2161 

4401 

2389 

... 

... 

*Height 
in feet 

2 

2 

4 
2 

3 

4'5 
... 

1049t I 

S Solid 
P Perforated 

H Hollow 

s 
s 
S 

s 
S 

S 

S 

s 
S 

I 

SSolid ,, 
s 
s 
S 

s 
S 

s 
- 
s 
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DESCRIPTIONS.  

When determining the spirit levelled heights, given on pages 9'7Wd to tha 
levelling staff stood on the surfaces hereafter described. 

M w a  Point; on the letters ciTis engraved on the upper surface of the pillar. 

Kardchi Ob8emato y ; on the floor of East room, the mark-stone let into the upper sur- 
face of the pillar is .027 of a foot above this floor. 

(XX) or Kardchi base-lime, South End Station; on the upper surface of the stone 
let into the ground floor of the tower ; this surface carries the dot on silver used in the measure- 
ment of the he-line. 

(XXI) or Kardchi bme-line, North End Station; on the upper surface of the stone let 
into the ground floor of the tower; this surface oarries the dot on silver used in the measure- 
ment of the base-line. 

XI1 or Mlr XMn Tower Statiorc; on the mark-stone let into the upper surface of the 
pillar. 

XIV or Hairo Tower Station ; on the mark-stone let into the ground floor of the tower. 

XVI or Mir-kd-kziba T m e r  Station; on the mark-stone let into the upper surface of 
the pillar. 

XVIII or Sabar Khdn Tower Station; 1 I" : 

XX or Mdrzi Pdr Tower Station; 

XXI or Kdrohar Tower Station ; t On the .mark-stone let into the upper 
surface of the pillar. 

XXIV or Sojra Tower Station; 1 

XYVI or Lakhci T w r  Station; 

XXIX or ChdndirE-mdn Tower Station ; t On the mark-stone let into the ground 
floor of the tower. 

XXXII or JalbW Tower Station; 1 
XXXVI or Yhf Platform Statior, ; 1 
XXXVIII or Mdd Tower Station; On the mark-stone.let into the upper 

surface of the pillar. 
XLII or HdtMarci Tower Statiola ; 1 
XLV or Jarqalqahora Tower Station; -? 
XLVII or Litan Tower Station; 

I 
I 

XLIY or K d k o t  Tower Station; I On the mark-stone let into tho ground 
LVIII or K w r  Tower Station; 1 floor of thc tower. 

LXXIII or Shdhpzir Tower Stat* ; I 
I 

LXXV or Gold Tower Station; 



102-d PRINCIPAL !CRTANGULATION.-GREAT INDUS SERIES. 

LXXXI or Lanjiwdr Tower Station ; 

LXXXIII or Chzcharldr Tower Station ; 1 
LXXXIV or Zdldwdli Tower Station; I 
C or Doratd Tower Station ; 

CIV or KhemwdM Tower Station; t On the mark-stone let into the 
ground floor of the tower. 

I CVII or Mdhiwdld Tower Station ; 

CVIII or Abbhdld  Tower Station; J 
CX I 1  or Derd Dilz Pandh P l a t f m  Station ; on the mark-stone let into the upper 

surface of the pillar. 

CXV or Sakwdld Tower Station ; 7 
CXVII or Farozadld T'er Station; 

CXX or Sukhiwdld Tower Station; I 
CXXII or Shdhpzir Tower Station; I 
CXXV or Mohammad Shdh Tower Station; I 
CXXVII or Jharkil Tower Station; I 
CXXX or Kmain Tower Station; 

CXXXII or Bakar Tower Station; t On the mark-stone let into the 
ground floor of the tower. 

CXXXIV or Segrd Tower Station; I 
CXXXVI or Ahmad Sindi Tower Station; I 
CXXXVII or Sdndd Tower Station ; I 
CXXXIX or M i h i  Tower Station ; I 
CXL or Heto Tower Station ; J 
CXLV or Taman Station ; 

CXLVIII or Pari Hill Xtation ; 1 On the mark-stone let into tho 
upper surface of the pillar. 

(XIII) or Chach bme-line, South- Weat End Station; the dot used in the measure- 
ment of the base-line is protected by a masorhy dome about 34 feet high. This dome was 
removed in the first instance and the levelling staff placed on the base-line dot; the height 
of this point, above mean sea level, will be found on page 100d, denoted by the subscript 
(1). The dome was then restored, and the staff placed on the mark cut on the key-stone ; 
t,llc height of this point, above mean sea level, will be found on the same page denoted by 
thc subscript (2). 

For jurtler. particulars of thee  abtions, see pugcs (6) to (7) and 6 - ~ ,  to 23-0. 

J. B. N. HENNESSEY. 



PRINCIPAL TRIANGULATION. AZIMUTRAT, OBSERVATIONS. 

G R E A T  INDUS SERIES. 

Observations at  k b h i  Observatory, 

L m  s d 
Lat. N. 211P 49' 50".25, Long. E. 6'7" 4' 2".31=4 28 16'2=0'186, Height above mean sea level 36 feet, 

observed'by Lieutenant J. F. Tennant 

with Troughton & Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope being set on R.M. 





GREAT INDUS SEBIES. 

Observations at Kar4chi Observatory-(ContinuedJ 
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Observations at K&hi Observatory-(Continued.) 
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GREAT INDUS SERIES. 

Observations at K&hi observatory-(Colztkued.) 

Observations at (XS), 

At KarBchi Observatory 

May 1855, obsemed by Lieutenant J. F. Tennant with Troughtort and Simms' 36-inch Theodolite. 

h m  s d 
Lat. N. 24' 52' 59".63, Long. E. 61" 11' 6lU.95 = 4 28 47.5~ 0.187, Height above mean sea level 09 feet, 

Angle between 

R.M.&Mutrlni 
H.S. 

observed by Captain A. Strange 

with Troughton and Simms' 36-inch Theodolite read by 6 micrometer microscopes, the telescope 

being set on R. M. 

Circle readings, telescope being set on R. M. 
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NO=.-B. A. C. ahda for Britieh dseooistion Catalogue, Iandon 1815. (XX) ~ppertaine to bwe-line figuree. 
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d 

Observations at (XS)-(Continued.) 
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Observations at (XX)- (Colztiltued J 
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Observations at (XX)- (Continued.) 
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~ 7 . ~ 4  

33'38 
30.21 
28-22 
28-13 

F4 

LI 

m - 
2 
0  

10.71 

+ 34 1 2  15'90 

12-73 
10'74 
10.65 

4 
A 
N 
F 
';o 
N 

& 
M 

y, 
2 
d 

0 13'54 
o 9.01 
o 0 - 0 ~  
- 

o 0.76 

I 3  

12-30 
11.81 

15-58 

14-16 

31-57 
30'92 
27-40 
2 7 . 1 ~  

, 

- 
s 

$: 
-2 
0 
co 

1 
o 14.67 
o 20.30 
o 51-76 

I 1'34 

29.78 
29.29 
33-06 

31-64. 
14.09 
13-44 
9'92 
9-64 



... Mean Aaimdh of R. M. by Eastern Elongation ... ... ... 205; 18 3 F-40 

... ... ... Do. d a  do. by Western b. ... asg 18 29-24 
- -  

... ... ConcIuded do. do. by both Elongations ... ... 20s 18 30.32 

... Angle R. M. and (XXI), see page (24) ... ... 0" 4'59"'77 

Proportional part of correction to find final value of ditto, see 
page (24) and triangle No. 7l9, page 40-d ... $- o 006 + 0 1  4 59-83 

--- --- 
Observed Azimuth of (XXI) ... ... ... ... ... -. ... 205 a3 3.0'15 

Computed do. do. in terms of the initial value ... ... adopted at KaUnpGr, see page b G d  } 205. 23 31.61 ... ... 
--- 

Observed - Computed Azimuth ... ... .... ... ... ... - I -46 
i 

Observations at XXXVI, 

A m  J d 

Lat. N. 27" 61' 8""74, Long. E. 68" 28' 41".93 = 4 33 64'8 = 0.190, Height above mean sea, level 216 feet, . 
observed by Mr. H. K e e h  

ppigh Colonel Waugh's 24-inch Theodolite No. 1 m d  by 6 micrometer microscopm, the telescope being 

set on R.M. 

8 a Ei 
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~3 s a  

z aJ 
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5.' 

Observed Angle 
S h r m d X M .  
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3 $3 
m .S 
kt 
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=f 
h * 
-0 . 
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I 
k 

Correctad Angle 
Star at Elongation 

aud R. M. 

0 1 1 1 .  

+ EI 57 9.65 
10.06 

. 7.83 

Ihterval from Elongation 

In !&me 

h r n  s 
o 16 54-89 

13 51-37 
1 46'33 - 

5 
-m 

I - 

In Arc 

I #  

+ o 37-71 
0 25.30 

o 0.41 - 
4 18-70 

7 
Azimubh of R. 116. 

56 44.76 
57 7'42 

each obser! 
vetion 

-- 
# 

: !dz.51 
a2-92 

30.69 

33-90 

- 

a 
3 

Me-n 
each~ace 

0 < 
a 
-w 
% 
on 
m 

I 

o 2-44 

I 

L. 14 24 

i 

d 

$ 
'0 

1 1 - 1 , ;  

O f .  

+ 11 56 31-94 

57 8-68 



112-d PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at XXXVI-(Continued.) 

3 e-g, a 82 
0 .g '3 13 % .a Observed Angle 

Face and Zero 
0 2 %  g 

Star and It. M. 

B 2s  
4 "8 

Interval from Elongation 

Corrected Angle 
Star at Elo~~gation 

In Time In Am and R. M. 

For the remaining observations on there Zeror, we 30th December. 

Azimuth 

Seconds o 
enell obecr- 

vation 

-- 

a 

21-42 

21-54 

23.05 
22-74 

24-27 

24-53 
28-65 

28-91 

23-22 
23.26 
27.1 I 

27'75 

19-29 
I 6-86 

24.64 

25 ' j i  
20.08 

21-89 

17-38 
27.6 j 

79'49 
21'15 

30.18 

26-93 
20.98 

21 -92 

29.70 
26.63 

of EL. Y 

e 
'? 

N 

& 
00 " 

P i  

,, 
m a  

_N " 
'0'0 
0 

2 
m Cl 

a d  

rnd 
Y" 
bu, - n 
ku, 

5 g 
CI C( 

cjd 

a- 
Y P  
*o N t. PI 

k w 

& 2 - - 
SPi * * 



GREAT INDUS SERIES. 

Observations at XXXVI-(ContinuedJ ' 

Tor the remaining  observation^ on then Zero#, we 30th December. 

S, ' 'a 
J 
4 

1858 

3 = a 

a 
"E. 
5 3  

i e  
E s 
'M 

3% 
"d 

--P 

c? 

.g 
0 - 

- 

Observed Angle 
Star and R. M. 

I 

O I N  

f 4 16 42-70 
16 25'10 
15 56.88 

'5 49-44 

15 32-22 

I5 38-78 
16 11-18 

16 27-90 

-k 4 16 25'24 
16 10.56 

15 45-12 

15 43'44 

15 46-26 

.I5 56-90 
16 59-42 
1710.38 

+ 11 57 11.40 
57 10.92 

56 59'32 
56 48-30 

55 30'56 
55 17-30 
54 18.94 
54 4'66 

+ 4 16 31-50 
16 20.28 

'5 55'90 
15 49-22 

5. 28 48 

R.208 48 

L. 0 I 

R.180 I 

L. 0 I 

R.180 I 

I 
L. o I 

R.180 1 

R.180 I 

L. 7 I2 

R.18712 

8 

0 

i3 

EIZ 
8 e ,. 4 
8 5 
o % e ,z a 8 

3 . - 
4 
I ., 

5 m 
b. 
m m 
& 

a 

" 
$ 
a 

e 
h 

r 

$ :  
0 

6 
8 

b. 
a 

m 
u ' 
e 
% 

3 ~ a c e . a n d Z e r o  

0 I 

L. 28 48 

It.208 48 

Interval from 

In Time 

h m  8 

o 22 58.86 

'9 54'34 
11 42.95 
8 48.46 -- 
o 47'17 

7 50.36 
15 12.61 
18 52-23 

O I9 54.13 
1731'73 
4 39'56 
z 512j - 
10 5.5'08 

14 17'65 
24 21.35 
26 14-67 

'I o 45-00 

3 16.43 
11 30.82 

14 53'39 
27 53-60 
29 41-90 
37 2.15 

38 25-38 

o 21 19.71 
19 1.31 
12 11-15 

949'7.5 - 

Elongation 

I 
In Are 

I  n 

- I 9.21 
O 51'96 
o 18-03 
o 10.19 - 
o 0.08 
o 8-09 

o 30'49 
o 46.95 

- O 5I.94 
040.31 

0 2-85 
o 1.07 - 
o 15-70 

o 20.93 
I 18.24 
I 30.85 

+ o 0-07 
o 1-41 

0 17.41 

0 29.10 
I 41.85 

1 55'41 
2 59-18 

3 12-78 

I 
- o 59.64 

047.46 
o 19.50 
0'2'69 - 

a 
a 

- 
3 
m? 

'6$ 
.!??- 

B 
h 
9 
a 

c? 

n 
8 

. C ? .  
25 

8 
;> 
M 

c- .- 

-4 d 

25 
3 
a 

Corrected Angle 
Star at Elongation 

and R. M. 

0  I , *  

+ 4 15 33-49 
33-14 
38.85 
39'25 

32.14 
30'69 
40'69 

4O.95 

+ 4 15 33.30 
30.25 
42'27 

42'37 

30.56 
29'97 
41.18 

39'53 1 

+ I I  57 11'47 

12-33 
16-73 
17'40 
12-41 

12-71 
I 8.1 2 

'7'44 

+ 4 15 31-86 
32.82 

36-40 

36'53 

-- - 

q w 

, z 
L . O I  

3 w 

Y 
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. 
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Y 

OW 
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Y 
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Azimuth 

Secondaof 
each obaer- 

vation 

-- 

N 

21'96 
21.61 

27.32 
27'72 

20.61 
19.16 
29.16 

29'42 

22'10 

19'05 

31-07 
31.17 

19.36 
18-77 

29-98 
28-33 

22'52 

23-38 
27-78 
28'45 
23.46 

23-76 
29.17 
28-49 

21.00 
21-96 

25'54 
25'67 
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Observations at XXXVI-(CmtkedJ 



GREAT INDUS SERIES. 

Observations at XXXVI-(Continued.) 

0 1 1  

Mean Azimuth of R. M. by Eastern Elongation . . . . . . . . . . . . . . 188 6 25-30 

.. Do. do. do. by Western do. . . . . . . . . , . . . 188 6 23-53 -- 
Concluded do. do. by both Elongations . . . . . . . . . . . . .. 188 624*42 

Angle R. M. and XXXIX, as below . . . . . . . . . . . . . . - -  + 74455'32 -- 
Observed Azimuth of XXXIX . . . . . . . . . . . . . . . . - a  I95 51 19'74 

Corrected Angle 
Star at Elongation 

and R. M. 

0 1  l 

f 4 15 33-74 
32'26 

42'15 

40.61 

35-36 
33'33 
39'57 
38-53 

Computed do. do. in terms of the initial value adopted at Kaliinpiir, see page 6 S d  195 51 18-48 -- 
Observed-Computed Azimuth . . . . . . . . . . . . . . . . .. + I '26 

At XSXVI 

Observed Angle 
t3tarandR.M. 

O l l  

+ 4 16 54-08 

Face and Zero 

0 I  

L. 7 12 

R. 187 12 

L. 712 

R. 187 12 

3 

December 1868, obsemed by Mr. H. Keelm, with Colonel Waugh'e 24-hch Theodolite No. 1. 

rn 3 ., 
Ld 
g 8 
. 
4 

8 
Gm * 
-0 
Y 

OW 

+ 

4 

1858 

3 

e: 
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A 
8 * 

.- A 

3 $ 
UJ 
3 " 
~ % i  . + a e  
% $  E 1 
U 

4a 

g . r( 

J I I I 

NOTB.-R. M. &an& for Referring Mark. N. A. for Nautical Almanac. 

Azimuth of B. M. 

" *  
U 

- .- 
g 
2. 

g$ 
9 
$ 
M 

I 

Angle 
between 

seconda o 
eachobaerf 

vation 

-- 
w 

23-68 
21'20 

32'09 
30.55 

25.30 
23-27 
29-51 
28'47 

Interval from Elongation 

- 

4a 

p 

16 0.16 3 

by 
~w 

$.I 

B 
! 
0 

3 
2 
e2 

-s 4 .  

3 

In Time 

h r n  s 
0 24 45-79 
21 37'25 
r r  42.57 
9 7'I3 - 
12 31.55 
I; 2-98 
26 41-96 

30 17'57 

I5 5I.54 

Circle readinge, telescope being set on B. M. 

0" 1' 180" 2' 7' 12' 187" 12' 1P 24' 194' 26' 21" 85' 201%6' 28" 48' 208" 48' 

Indm 

I  w 

- I 20.34 
I 1-28 
o 18-01 

0 10.93 - 
0 20.68 
o 29.85 

1 34'03 
2 1-07 

.r( 

& 
rj 

iK= Mean of Grou e 
w = &dative Weig t E 
0 = Concluded Anglt 

16 3.18 
17 13.60 

17 39'60 

2 
a 

2 



116-, PRINCIPAL TRIANGULATION-AZIMUTHBL OBSERVATIONS. 

Observations at LI, 
L n ,  r d 

Lat. N. 28" 8' 66".00, Long. E. 69" 19' 38"*66 = 4 37 18-6= 0.193, Height above mean sea level 266 feet, 

observed by Mr. H. Keelan 
with Colonel Waughs' 24-inch Theodolite No. 1 read by 6 micrometer microscopes, the telescope 

being set on XLVIII. 

For the remaining obwmstiom on thin &ro, ses 8th April. 

c- 

9 
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. 

k m d ,  

o I 

L. 14 24 

R. I94 25 

L. 14 24 

R- 194 25 

L. 14 24 

R. 194 24 

L, 14 24 

R- I94 24 

L. 21 35 

R. 201 35 

L. 2135 

R. 201 35 

Observed Angle 
Star and R. M. 

o 1 I I  

- 10 30 7'12 

30 1-08 

29 43'68 
29 41-10 

29 42-40 
29 46'50 
29 54.20 
29 58-93 

- 13 45 4-36 
45 9'2% 
45 24.94 
4529'14 

45 31-34 
45 29-42 

4519'76 
45 15'08 

-10 30 5-36 
29 58.68 

29 46-96 
29 42'20 

29 42'44 
29 45'12 
29 58-58 
30 0'74 
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3 .g a 
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3 
g W  
7 

z 
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h 
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1 
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Om 
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57 
$2 
2 ' 8 
2 .g 8 
E sa 
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. 0-l 

i 
% 
a 
2 
81 
A 
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2?1 

Azimuth 

Seconds of 
mchobsar- 

vation 

-- 

If 

23-98 
24'33 
25-59 
26-19 

22-14 
21-44 

23.1j 

21 -76 

22-76 
22.41 
22-15 
20.8: 

23.38 
24-17 
24-04 
25.8 I 

24-76 
25-60 
23'21 

24-87 

22-44 
21-83 
18.71 

20.97 

of XL Y. 
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Corrected Angle 

Star at Elongation 

and R. M. 

0 I I1 

- 10 29 40'20 

39'85 
38.59 
37'99 

42.04 
42-74 
41-03 
42'42 

- 13 45 33-23 
33'58 
33-84 
35-12 

32-61 
31-82 

31'95 
30.18 

- 10 29 39-08 

38.24 
40.63 
38.97 

41-40 
42-01 

45'13 
42-87 

Interval from 

In Time ' 

h m  r 
o 21 56.20 

19 28.77 
9 32-06 

7 27-70 - 
2 32-02 
8 12.00 

15 21-23 

17 11-55 

o 22 44.89 

20 53'57 
12 37-14 
10 z0.7j - 
4 45-85 
6 33.16 

I4 45'57 
16 25.86 

o 21 40.29 
19 6.85 

10 38-39 
7 35'87 - 
4 18.:8 

7 27'73 
15 31.12 

I7 53'53 

Elongation 

In Arc 

I W  

+ 0 26-92 
0 21-23 

0 5'09 
0 3-11 - 
0 0.36 

o 3.76 
o 13-17 
o 16-50 

- o 28-87 
0 24-36 
o 8.90 

o 5-98 - 
0 1-27 
o 2'40 
o 12.19 
o 15'10 

+ o 26.28 
o 20.44 

o 6.33 
0 3'23 - 
o 1-04 
o 3-11 

0 13-45 
0 '7'87 



GREAT INDUS SERIFS. 117- 
d 

Observations at LI-(Continued.) 

1859 

5 
% 
9 

3 
3 
F, 
m 

Obnerved Angle 
star and R. M. 

0 I 11 

-13 44 52.78 
45 2.36 
45 22-36 
45 23.66 

45 35'@ 
45 38'06 

45 31'08 
45 25'74 

-10 30 8.84 
30 1-66 

29 44'46 

29 43'06 

29 40.10 

2943'O4 
29 51-12 

29 52.90 

-13 45 5-90 
45 ' 1 '94 
45 23.86 
45 28.62 

45 38-52 
45 35-34 
45 30'16 
45 %7's6 

- 10 29 46.84 
29 44-50 
29 42'32 

29 41.28 

-- 

-- 
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8 u 
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Corrected Angle 
Star at Elongation 

and R. M. 

O I N  

- 13 45 35-52 

L. 2848 

R. 208 48 

L. o i 

RnlgO 2 

+.' z w 

.,A 

3 ' 

8 8  

i' 
m .!! ' A a 
2 2  
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4 

Elongation 

In AM 

1 I1 

- 0 42'74 
0 37-12 
0 17.21 
0 13.51 

O I.74 
o 0.16 - 
o 7-85 
o 10'32 

+ o 29.56 
0 23'43 
o 8.29 

0 5'45 - 
o 0.35 
O I.99 
o 9-18 

o 12.24 

- 0 33-03 
0 24.51 
o 8.38 

0 5'43 - 
o 0.01 

0 0'35 
o 7-41 

0 9'47 

+ o 7.28 
0 4-61 
o 0.05 - 
o 0.01 

Azimuth of R. M. 

0 I 

L. 21 35 

R. 201 35 

L. 21 35 

R. 201 35 

L. 28 48 

R. 208 48 

L. 2848 

R. 208 48 

L. 28 48 

R. 208 48 

&-  
8 9  Interval from 

' 
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2 ' 
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e=hotlaer- 
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20.8 I 

-42 

g . r( 

4 
I .- 

3 
Q) 
&4 

d 

k 

39'48 
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each Faoe In Time, 

h m  s 
0 27 41-13 

25 47'81 
I7 33'39 
15 33'05 
5 34'33 
I 40.66 - 

1 1  50.6~ 

13 34'96 

o 22 59-17 

20 27'74 
rz  10.31 

9 51.91 - 
2 29.21 

5 ~ 7 ' ~ ~  
12 48-99 
14 45.33 

0 24 19.93 

20 57'35 
12 14.85 

9 51'44 - 
o 22.33 
2 30'70 

11 30.25 
I3 O'jI 

o 11 24.1 j 

9 475 
o 56.35 - 
o 20.87 

37-62 
38.22 

38'93 
36.06 

-10 29 39.28 

38-23 
36.17 
37-61 

39'75 
41.05 
41'94 
40.66 

-13 45 38.93 
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41'27 
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22-84 

17-74 
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118-, PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONS. 

Observations at LI-(Continued.) 

Corrected Angle 
Star at Elongation 

and R. N. 

0 1  tt 

-10 29 39'95 
38.88 
42.10 

43'38 

- 13 45 37-70 
36-13 
32-51 
33-21 

34'45 
36-30 
33'43 
33'64 

- 10 29 41-05 

39 75  

43'26 
40'02 

41-27 
4c.37 
42'52 
42-10 

- 13 45 37-08 

38.65 
37'76 
37-19 

36.97 
37-46 
34'97 
33'58 

' Azimuth of B M. 

a 

v 
90 

'0 

=a 
$5 
3 :  E o o 

2 
-2 

d z . .4 
b a 
Z 
cd 
a 
k 

$ 

5 

Observed Angle 
stu md a ~ .  

o I II  

-10 29 43-28 
29 46.20 
29 60.56 

29 65'72 

-13 45 14-72 
45 20.62 

45 29-46 
45 31.5~ 

45 3q14 
45 35'24 
45 23-30 
45 19.20 

-10 29 43'70 
29 41-08 

29 43's8 
29 41.18 
29 48-22 
29 50'22 

29 65-14 
29 69'24 

-73 45 19'20 

45 25-16 
45 33'48 
45 35-22 

43 36-44 
45 34'72 
45 24-42 
45 I9.76 

Face and Zero 

o I 

L. o I 

R.180 2 

L. 0 I 

R.180 I 

L. 0 1  

R.180 I 

L. 7 12 

R. 187 13 

L. 7 1 2  

R. 187 13 

L. 7 12 

R.187 13 

L. 7 1 2  

R.187 13 

-- 

11 

23-21 

d a3 a 

$ 0 . B  

Interval from 

, In Time 

h m 8  
o 7 43-14 

11 26.79 
18 10.95 
20 0.26 

o 20 17-46 

16 39-83 
7 24-24 

5 23-90 
7 

2 21-44 
420.78 

13 27-35 
16 3-80 

o 6 52.86 

4 52'5' - 
2 22-74 

4 33-11 
11 9-25 
13 16.61 

zo 7-79 
22 3'12 

o 1 7  53'74 
15 32'33 
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GREAT INDUS SERIES. 

Observations at LI- (Con tinzced.) 

0 8 n  

Mean Azimuth of R. M. by Eastern Elongation . . . .  ... ... . 167 52 21.01 

Do. do. do. by Western do. ... ... ... ... 167 52 22-68 

Concluded do. do. by both Elongations . . , ... . . , ... 
0 r I f  
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Angle R. M. and LIII, see page 73-11 ... ... ... ... 29 57 46.87 
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120, PRINCIPAL TRIANGULATION-AZIMUTHAL OBEERVATIONS. 
d 

Observations at LXIII, 

h m  8 d 
Lat. N. 28" 34' 16".20, Long. E. 69" 63' 14"-09 =4 39 32.9 = 0.194, Height above mean sea level 300 feet, 

Observed by Mr. H. Keelan 

with Col. Waugh's 24-inch Theodolite No. 1 read by 6 micrometer microscopes, the telescope being set on R.M. 

For thc remaining obsemationr on these Zeror, ree 29th December. 
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GREAT INDUS SERIES. 

Observations at LXIII-(Continued.) 
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1 2 L d  PRINCIPAL TRIANCIULATION-AZIMUTHAL OBSERVATIONS. 

Observations at LXIII-(Continued.) 
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GREAT INDUS SERIES. 

Observations at ~ ~ 1 1 1 - ( ~ 0 ~ t i n u e d  J 
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'â  
0 

g 

1859 

j 
0 
S 
d 
2 

0 1  n 

Mean Azimuth of R. M. bp'Eastern Elongation . . . . . . . . .. .. 172 15 40'30 

Azimuth of R. M. 

.. Do. do. do. by Western do. . . . . . . . . . . .. 172 15 38-06 

Concluded do. do. by both Elongations . . . . . . . . . . . . .. 172 15 39.18 

m 

2 5  
""a ' ' 
:a 
M 

5 3  " "  u 

- 
-7 
0 
0 
2. 
-2 
3 
a- 
$ 

secbndB Of eschobaer- 
vation 

-- 

n 

37'40 
37'73 
40.62 

39'94 

39.75 
39'42 
42'04 
4.3.00 

Angle R. M. and LXVII, as below . . . . . . . . . . . . . . . . + 15 46 37'12 

Observed Azimuth of LSVII . . . . . . . . . . . . . . . . .. 188 2 16-30 

cg 

each Face 

$4 

2 a 
v 

; 
$j 
5 

8 
Computed do. do. in terms of the initial value adopted at 

Kalitinphr, see page 6 1 c d  . . . . . . . . . . . . .. 188 2 6-34 

g .- 
i! 
a 

i 

4a 

3. w 

Observed - Computed Azimuth . . . . . . . . . . . . . . . . .. + 9'96 

R- I94 24 

At LXIII 

December 1859, obser~ed by Mr. H. Eeelan with Colonel Wazcghs' 24-inch Theodolite No. 1. 

PrsandZom 

o I 

L. 14 24 

It- I94 24 

L. 14 24 

35 58.72 
35 48.68 

Circle readings, telescope being set on R.M. M = Mean of Groups 
Angle between 

I 
= Relative Weight 

0'1' 180'1' 7'12' 187'12' 14'24' 194'24' 21'35' 201'35' 28'48' 208'48' 
= Collcluded Angle 

$ 
d 

Observed Angle 
Star nnd R. M. 

o r n  

- 11 35 51-98 
36 4-68 

36 32'52 
36 35'78 

36 29-98 
36 24'46 

3 7 '05 
36.09 

.A  
a e 

$3 
.S a 

.> 
$ 1  

2 
e, 

8 
2 
E 

D 

$ E 
2 
d 

16 j9'74 
18 54.06 

M = 37'"12 

w = 7 -80 
I - - - o -13 
W 

C = 1 5 ~ 4 6 ' 3 7 ~ ~ ' 1 2  

R.M. & LXVII 

0 38'33 
o 47.41 

I n t e n d  from Elongation 

11 11 I1  I1  11 I 1  I 1  I1 I1 11 

h 37-50 139'32 1 38.04 h3.5-84 136.14 h 37-74 h 36-72 h 36.08 138.08 135-70 
14 36.38 138.58 h38.38 1 37.14 137.82 h 39.02 h 37.96 h 36-18 2 38-92 135.36 
h35.34 138'32 h36.66 135'58 136.12 h 38.20 h 38-26 h 35-32 136.54 136.20 

36-41 38-74 37-69 36-19 36.69 38.32 37-65 35.86 37.85 35.75 

Corrected Angle 
Star nt Elongation 

and R. M. 

0 1 n  

- I I  36 41'69 

41-36 
38.47 
39.15 

39'34 
39'67 

In  Time 

h m  s 
0 19 24'39 

16 39.93 
6 42-25 

5 2-97 - 
8 24-29 

10 42.68 , 

Y 

m 2 .q fl ' ; $ 
,g 4 
1 

m 

=, 
P 

u 

-* 
'0 

o 

+ 

In Aro 

I *  

- 0 49.71 
o 36-68 

o 5-95 

- 0 3'37 

o 9.36 
0 15-21 



124-, PRINCIPAL TRIANGt~ATION-AZIMUTBAL OBSERVATIONS. 

Observations at XCI, 

A m  J d 
Lat. N. 29" 33' 20"-87, Long. E. 70" 25' 20"-16 = 4 41 41a3= 0.196, Height above mean sea level 412 feet, 

observed by Lieutenants J. Herschel and H. R. Thuillier 

with Troughton and Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 

being set on R. M. 
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37-13 
37.66 
38.1 2 

+ I 37 9.39 
12.50 

9'95 
9-14 

Elongdion by Lieutenant 

- I 
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J. Herscl~cl n~it l  thone to Western 
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$ 
5 
u 

h - T-. n 
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15.19 
17-15 

17-24 
13-36 
15-88 
18-81 
21-86 

19.26 

18.45 
16-20 
14'ro 

15-30 

15-85 
15.32 
I 4.86 

16-23 

l9.34 
16.79 
15.98 
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m .- - 
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If- by 
e,,,h 

mh 
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\P 
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.r s 
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tu l i d e m  

0 I 

L. o I 

R. 180 o 

o I  

H. 180 o 

L. o I 

R. 180 I 

67'34 

Llo~~grrL~ou tukcu by Lleulouiult 

0 I U  

+ I 36 54-56 
63'32 
69.60 

69-38 
61-40 
61.80 

55-58 
47-02 

- I 40 6.94 

13-96 

L . 0  1 

R. 180 I 

L. 7 13 

R. 187 12 

37'76 g 

33.24 
20.46 

13-52 

+ I 36 51-72 
6c.3 2 

66.1 8 



GREAT INDUS SERIES. 

Observations at XCI-(ContinzcedJ 

Observed Anglo 
Star and R. N. 

- 

o r  n 

+ I 36 65.94 
65-40 
51-46 
49-22 

- 1 4 0  14-00 
21.90 

35-08 
35'9O 

33'72 
30'54 
17.62 
13.20 

+ I 36 52-26 

59'54 
62-22 
66.46 

66-34 
59'26 
45'56 
42-26 

- I 40 10.64 

17-40 
31-34 
35'56 

37-38 
33'82 
I 7-76 
12.10 

Face and Zero 

o I 

L. 7 13 

R.18712 

L. 7 1 3  

R. 187 12 

L. 7 13 

R. 187 12 

L. 14 25 

R. I94 25 

L. , 4 2 5  

R. 194 25 

L. 14 25 

R- I94 25 

L. 14 25 

R. I94 25 
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2 
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0 --- 
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0 o -- 

Corrected Angle 

Star at Elongation 

and R. M. 

o l e  

+ I 37 7.74 
9 - j ~  
3.98 
7.66 

- I 40 39-80 

38.35 
35.72 
35'92 

35-86 
35-90 
36'89 
36.57 

+ I 37 7'99 
8'37 
6.64 
8-17 

10.85 

Intcrrnl from Elongation Azimuth 

eacl~obser! 
Seconds 

vation 

-- 

n 

14.58 
16.35 
10.82 

14'50 

'3.59 
15-04 
17-67 
'7'47 

17-53 
17-49 
16-50 
16-82 

14-40 
14'78 
13-05 
14-58 

17'26 
12-90 

18 37.1 
20 31.1 

o 21 31'3 

18 33'3 
8 46.2 

5 j I .2  - 
6 41.8 
y 16.8 

18 22-8 
21 3.8 

In  Time 

of R. M. 
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a 

3 
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$ 
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35.68 
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u 

h -- n 
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2 4  
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P 
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I 

h m  8 

0 5 39'0 
8 32'0 

14 54'1 
18 5.1 

0 21 33'9 

17 4'9 
3 21.8 
o 38.8 - 
6 9.2 

9 44'2 
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20 20.2 

o 16 41'0 
12 30.0 
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5 29'9 - 
8 56.1 

11 19.1 
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t 0 1-80 
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12-52 
18.44 

- o 25-80 

16'45 
0.64 
0.02 - 
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5'36 
19'27 
23'37 

+ o 15.73 
8.83 

4-42 
1-71 - 
4-51 
7'23 

12-40 
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16.96 
18.09 
16-28 

13-86 
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6 
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Z T  .s-? 
2 5  
B 
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126- PRINCIPAL TRIANGCULATION-AZIMUTHAL OBSERVATION8 

Observations at XCI-(Colzthzced.) 

0 

2 .s c 4 
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.g * 
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M 

'jo 
N) 
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1 

1860 

Observed Angle 
S U r a n d R M .  

o r rr 

+ I 36 53.78 
59'88 
64'34 
64'34 

65'14 
6 2 . j ~  
56.26 

51.96 

- I 40 12.24 

'7'70 
37.02 
39'50 

40'52 
38.26 
22.28 
16.08 

+ I 36 52-78 

59'30 
68.10 
70'02 

66.66 

65'34 
58.58 
50'04 

- I 40 35-20 

3 8.44 
39'44 

38.76 

Azimuth 

wndrof 
each obaer- 

.stion 

11 

16-45 
17-89 
16-02 
11.83 

12.62 

13'17 
"5.88 

15-57 

--- 

.- 
0 

8 - 

of X. M. 

:zFz 

m m  
? ?  

zm 
-" " 
= m  
-Y 

O, 
I\ h " " 

a d  

o I 

La 21 37 

R. 201 37 
m 

rn 

Corrected Angle 

Star at Elongation 

and R. M. 

o r  x 

+ I 37 10.39 
11.83 

9.96 
5-77 

6-56 
7'11 

9.82 

9'5' 

- I 40 40'40 

37'74 
41'31 
41-11 

41-31 
41.04 
40.62 

39-10 

+ I 37 12-53 
8.38 

1 1 7  

10'54 

7'94 
8-61 

8-49 
10.23 

- I 40 40'86 
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14 32-6 
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5 1'4 
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I5 3O.5 
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o 22 21.2 

18 j1.2 

8 43'2 
5 20-2 - 
3 44'8 
7 0'9 

18 0.9 
2 0  10.9 

o 18 41'7 
1 2  40.6 
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4 45'4 
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18 55'4 
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I -42 
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13 .5~  
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0'79 
2.78 

18.34 
23-02 

+ o 19.75 
9.08 

3'07 
0'52 - 
1-28 

3'27 
9.9' 
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- o 5-66 
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R. 201 37 
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R. 208 48 

B 
u 

h . T-. 
d 

8 - 
..? 
z-3 'dZ z w  
B 
9 
u 

c' . T-. 
El 
0 
2- 
d C  
2- 
$ 
u 



G R ~ T  INDU! SERIES. 

Observations at XCI-(CmthwdJ 

Mean Azimuth of R. M. by Eastern Elongation 
Do do. do. by Western do. 

Concluded do. do. by both Elongations 
... Angle R. M. and XCIII, at3 below 

... Observed Azimuth of XCIII ... ... 
Computed do. do. in terms of the 

W p h ,  see page 65-a ... ... 

Observed Angle 
star .nd R. Y.  

0 1 n  

- I 40 40.22 

32.78 
24'54 
16.78 

~ F a c e a n c l Z e r o  

o I 

L. 28 49 

R.20848 

3 3 a 

I$ .- 8 i e  
'1 F I Z  8 

I U 

... ... 
initial value 

... .... 

2~ 
6 & A  s 
c O ;  E Z 
.$ a $ 

.9 

' 
m 3 .  .z 

d 

$ 
.$ ' a 

h 
't 

* 

'm M 

OM 

+ 
k 

Azimuth of lt. M. 

seconds 
eaohobaerf Mean by 

1860 

r= 

... ... 239 24 6.42 

adopted at 
... *.* 239 25 54'57 

corrected Angle 
Star st Elongation 

and R. hf. 

0 1  n  

- I 40 42-47 

37-26 
37'71 

37'54 

Interval from Elongation 

vation 

-- 

II 

12.00 

17.21 

16.76 

16-93 

Observed - Computed Azimuth ... ... 

In Time 

h m  8 
o 6 19.0 

8 54.0 
15 16.0 
19 10.0 

QO 

? 
2 
b Y 

h - 
Fd 

z 
E 
0 
S 

At XCI 

In dm 

I n  

- o 2-25 

4-48 

I3''7 
20.76 

- 
3 

Fc 

.f! Bg 5 

April 1860, oberved by Zhtenant8 J. Her8ch.d m d  H. B. Thacillkr with 5?mghtorc and Simmer' 
36-inch Theodolite. 

h $  
u 

Angle 
between 

R.M. & 
XCIII 

W 

Circle readings, telesoope being set on B. H. 

0'1' 180'0' 7'13' 187'13' 14'25' 194'24' 21'37' 201'37' 88'49' 208'49' 

I n  n  n  n  n  n  n  n n  

h50.12 149'98 251.56 151-68 h50-40 h50-94 h 53-28 h 51-02 9h52.86 h5z-32 
149'92 149'24 150.06 148.94 h49.76 h 50.80 h52.60 h49.92 h51.68 h48.76 
1 jo.70 Zgr-48 251.50 149'20 851.62 h50'92 h 50.62 h4g-50 h 52-30 1 52-86 

h 53'78 153'46 
150.40 1* 

50'25 5 ~ 2 3  51-04 49'94 50.59 50.89 52-57 50'15 52'28 51-56 

ilf= Mean of Grou e 
w = Nelative Weig R t 
C = Concluded Angle 

M = 50'"95 

= 8 -58 
I - - - 0 '12  
w 
C = 59" 27' 5ot1.97 

-L 



PRINCIPAL TRIANQULATION-AZIMU!l'HAL OBSERVATIONS. 

Observations at CXII, 

h m  8 d 
L t .  N. 30" 34' 1".87, Long. "E. 70" 68' 34".47 = 4 48 54.3 = 0.197, Height above mean sea level 490 feet, 

Observed by Lieutenant J. P. Basevi 

with Troughton and Simms' 36-inch Theodolite read by 5 micrometer microscopes, the telescope 
being set on R.M. 

32 Interval from Elongation 

J 

In Time In Aro 
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Star at Elongntion 

and R. AX. 
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00 

20.29 
-3 
"I 17-52 
I 18.76 
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"u 21-53 
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16.03 
16-76 

co 18.22 .* 
& 18.93 
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o 16.73 
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I 16.71 
k 17-71 



WEAT INDUS SERWS. 

' Observations at CXII-(ContinuedJ 
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and R. M. 
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10 z4.0 

o 21 26.6 
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c5 5'5 
8 6.5 
16 17.5 

16 57'5 
21 30'5 

o 18 59.2 

17 0.2 
10 10.2 

7 5I.2 
o 21.2 - 
I 38.8 

9 16.8 
11 26.8 

22 35-8 

o 24 8.1 
21 58.1 
16 27.1 

14 52.1 
8 40.1 
6 22.1 - 
3 59'9 
6 10.9 

-- 

I1 

14'04 
14.79 

I 8.1 2 

15'73 
15-66 

I 
17-27 
18.71 

17-55 
17-36 
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14'53 
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'9.08 
16.18 
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+ 77 21 29.36 
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Observations at CXII-(Continued.) 

Interval from Elongation 

I 
Corrected Angle 
Star at Elongation 

Aaimuth 
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-;;E 
-- 
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16.21 
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QZ1EAT 1NDUS SERIES. 

Observations a t  CXII-(Continued.) 

0 1 1) 

Mean Azimuth of R. M. by Eastern Elongation ... ... ... ... 255 41 16.92 

Do. do. do. by Western do. . . .  ... ... ... 255 41 17.48 
--- 

Concluded do. do. by both Elongations ... ... ... ... 255 41 17-20 

... Angle cxv and R. M., as below ... ... ... ... ... - 46 20 2-81 

Azimuth of 8. M. 

--- 
Observed Azimuth of CXV ... ... ... ... ... ... ... 209 21 1439  

Corrected Angle 
Star nt Elongation 

nud R. M. 

O t H  

+ 77 21 39-11 

39-13 
41'24 

I 3 ax I R 13 

Secondso 
eachobeerf 

vation 

-- 

n 

17.50 

- 17'52 

19-63 

Computed do. do. in terms of the initial value ... } ... 209 21 8.71 adopted at KaliAnpGr, see page 67-, ... ... 
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2% 
8 s 
k 4  
-2 a e: 
.$ ,% 8 

2;; z W 

E€EJ 
@ n 
p G 

G 

3 n 
m .E! - s 0 M 

5 g, 
p a 
4 

-I 

u 
N 

. 
OU 

& 

U 

each 

00 

*g ? - 
"i.~ 

--- 
Observed- Computed Azimuth ... ... ... ... ... ... + 5.68 

u 

At CXII 

ApriJ 1859, observed by Xieutenant J. P. Basevi with Troughton and Simm' 36-inch Theodolite. 

2131'70 

Face and Zero 

12  4'9 

Intervalfrom Elongation 

Observed Angle 
,brand R. M. 

-- 

1859 o I .- 
IY L. 316 49 

u 

8.36 

I n  Time 

h m  s 
0 0 19.1 - 

2 8.9 
10 0.9 

o I ti 

+ 77 21 39-10 

21 38.86 

21 35-50 

----- 

I n  Am 

t n 

+ 0 0.01 - 
0'27 

5'74 

M = Mean of Groups 
w = Relative Weight 
C = Concluded Angle 

M = 2".8r 

w = 17 '96 
I - - - o -06 
W 

C = 46' 20' 2"-81 

Angle between 

CXV & R.M. 

Circle readings, telescope being set on CXV. 

313'41' 133'41' 32'63' 212'53' 112'5' 292Oj' 191' 17' 11' 17* 270°29' 90' 29' 

n n !I H N !I n N n n 

1 2-48 1 3-42 h 2'70 1 4.60 h 2'20 1 3-78 1 0'52 1 3-72 1 2-44 1 2.46 
h 2-50 1 2-62 h 1'04 1 4.04 h 3.26 1 2.36 1 1.70 1 3-22 1 3-54 1 2-44 
h 3.48 1 3-20 1 2-62 1 3'32 1 3-60 1 2.94 1 1-52 1 3-00 1 2-42 1 2.64 

1 2.02 

2.82 3.08 2-12 3'99 3'02 3'03 1 3'31 2-80 2'51 



132, PRINCIPAL TRIANGULATION-AZIMUTHAL OBSERVATIONS. 
d 

Observations at CXXVII, 

h m  J d 
Lat. N. 31" 21' 13".65, Long. E. 71" 2' 11".98 = 4 44 8.8= 0.197, Height above mean sea level 554 feet, 

observed by Lieutenant J. P. Basevi 

with Troughton and Simms' 36-inch Theodolite reail by 5 micrometer microscopes, the telescope 

being set on R. M. 

3- 3 -2 
Corrected Angle 

Star at Elongation 

and R. Y. 

O l l l  

+ 32 0 32'71 
36.58 
37.82 
40.00 

32'93 
35'59 

38'25 
37-11 

+ 24 2 40.77 
40.88 

40.84 
41'54 

40.06 

41'55 
44'40 
4I.97 

+ 32 o 37-63 
38'44 
36.56 
35'0' 
37'28 
37'56 

36'27 
33'67 

Y 

2 fi 
m .? 
+4 

f 
% 2  
.- 
4 

$ 
Go 
-- 
oY 
rr) , 
P 

* h  

F 
h 

V, 
00 
Y 

Om 

+ 

fl -. m 

2 ,, 
M , 
P 

J 

Azimuth 

Seconds o 
edobsc:  

ration 

-- 

H 

35'33 
39'z0 
40.4 
42'62 

35'55 
38.21 

40'87 

39'73 

38'34 
38.45 
38.41 

39'" 

37-63 
39.12 
41-97 
39'54 

37'9' 
38-72 
36'84 

35'29 
37.56 
37-84 

36.55 
33'95 

a %$ of R. M. 

Urnby 
each Fete 

, , 
Q* 

h O  

m w 
-- * 
o,, 

A d  

,, "' 
03 0\ - 
u M 

0 zz  
,j d 

M Y )  

? u, 
m '-7 
-m.., - c1 
ma2 
On a 
A d  

1858 

5 
P 
0 
Q) 

Observed Angle 
star and B. M. 

0 I *  

+31 58 35'20 

59 "3O 
59 56.14 
60 10.28 
60 29.60 
60 35'12 

60 28.08 
60 19-46 

+ 24 4 43.06 
4 20.90 
2 57-00 
2 49.86 

241.50 
2 48.52 
3 21-78 

3 34.24 

+31 58 36.62 
59 2.80 
60 1.30 
60 8.18 

60 34'74 
60 36.98 

60 25.50 
60 12-44 

a E 
k 4 

2 2 
2 2 
3 .s 
E d  
0 a 
U 

* 
g . - 
2 
8 
EI 

3 
a 

M 

$ 
2 

Interval from 

In  Time 

h m  8 

0 29 19.3 
26 24'3 
17 28.3 

I4 45'3 
4 56.3 
1 5I.3 - 
8 38.7 

11 23'7 

o 30 3.2 
27 10.2 
10 54'2 

7 49'2 - 
3 148 
7 8.8 
16 32.8 

19c33'~ 

o 29 45'2 
26 27.2 
16 4'2 

14 1'2 

4 19-53 
z 3'2 
-- 
8 53'8 
12 29.8 

--- 

- 
-z 
o 
2. 
.2? 

Elongation 

In Arc 

I 11 

+ I 57-51 
I 35'28 
o 41-68 
o 29.72 

0 3'33 
0 0'47 - 
o 10.17 
o 17-65 

- 2 2'29 
I 40.02 

o 16-16 

o 8.32 - 
0 1'44 
0 6-97 
0 37'38 
0 52'27 

+ 2 1.01 

1 35'64 
o 35.26 
o 26.83 

0 2'54 
o 0.58 - 
o 10.77 
o 21-23 

v 

m 

9 R. 180 2 
w 

L. 0 1 
h . - 
cl 

h 
Q) 

0 
u R. 180 I 

* 

a# 
Q) 

0  I  

L. 0 2 

R. 180 2 

D 
fa 

h 

.a 
8 - 

R. 180 I 

L. 9 I 

R. 189 o 
Y 

p g 
fa 

R.189 o 



Q R U T  INDUS SERIES. 

Observations at CXXVII-(Contkued.) 

~1 
Observed Angle 
8,mdR.M. 

O I R  

+24 3 57-22 
3 37-16 
2 56.72 
z 49.62 

2 37'98 
2 41.84 

3 16-34 

3 3I.54 

4-31 59 12.14 

59 34'76 
60 18.92 

60 25.14 

60 39.16 
60 32-88 

59 43-52 
59 28.04 

+ 24 4 45-14 
4 21-98 
2 56.58 

2 49'42 

2 38-36 
2 43-26 

3 31'30 
3 48.24 

+ 24 4 17'66 
3 52-28 

3 3'86 
2 54-88 

1858 

* 8  $ 

2 
. g g  
33 
g e 

+.' 

. - 
$ 

. : .- 
% a 
9 
2 
d 
P) 

3 

h 

n - 

0 I  

L. 9 I 

11.189 o 

#., x 
o 
0 

f5 
z! 
a 

* 8  2 
" ' 
A 

I 

* 
2 : 
0 

6 
3 
o m 9  

9 
Lo 

- -- 
$ 
; 
.E:^ 
25 
2 5  
2 
5 
Lo 

- 
-m 
R 

w 

m .-. ̂  
z5 

e 
9 
Lo 

h 

.g 
2- 
4-4 . - z  
i 

a 

Azimuth 

second8 of 
each obser- 

vation 

n 

39-08 
39-16 
39-44 
40.17 

37'54 
39.43 
41'31 
42'24 

36-40 
37'11 
37-02 
35'57 

39'09 
38.45 
33'69 
33-77 

39-62 
38-72 
33-61 
3 7'56 

36.67 
37'33 
37-78 
38.77 

39.~9 
39'64 
39-13 
38-87 

Interval from 

In Time 

h m  8 

0 23 59'3 
20 39'3 
11 14.3 

8 17'3 - 
1 34'7 
4 6.7 
I5 59'7 
18 j8.7 

0 24 50.6 
21 22.6 
11 32.6 
8 46.6 - 
o 18.4 

6 26'4 

'9 l4.4 
22 1'4 

0 30 29.5 
27 38.5 
I3 4'5 
9 26'5 - 
3 47'5 
6 44'5 
19 50.6 
22 35.6 

o 27 2.4 

23 14'4 

I3 39'4 
11 3'4 

Corrected Angle 
at 

and R. M. 

0 1 "  

+24 2 39.18 

39-16 
39.54 
40.27 

37'64 
39'53 
41'41 
42'34 

+32 o 36-48 

37'19 
37-10 

35'65 

39-17 
38.53 
33'77 
33-85 

+ 24 2 39'35 
38'45 
33'34 
37-39 

36-40 
37-06 

37.51 
38'50 

+24 a 38.57 
39-03 
38'5' 
38-25 

of R. M. 

,_ by 
Face 

90 !' 

n) -d- 
& 0 
- 
H H 

% % 
N N 

, , 
C h l 0  

R P  

u I4 

% y j  
N N 

jd 

oc n) 

g P 
oOY)  

- m 
t-i , 
%g % 
N N 

aF4 

n) 9 
01 

,Y 
b-l 

0, 

1 
a 

Elongation 

In Aro 

I "  I 

- I 18-04 
0 57'90 
o 17-18 

0 9'35 - 
0 0'34 
o 2-31 

0 34'93 
0 49'20 

+ I 24'34 
1 2'43 
o 18-18 
o 10.51 - 
o 0.01 

o 5-63 
0 50'25 
I 5-81 

- 2 5.89 

1 43'53 
o 23-24 
o 12.13 - 
o 1-96 
o 6'20 

0 53'79 
1 9'74 

- I 39.09 
I 13.26 

0 25'35 
o 16.63 

+.' a 

I 

* 
g 

4a 

2 w 

.= 
8 a 
UJ .s 
2 $ 
. 
4 

CE 
-V) 1 
00 
'0 

On)  

o 

-a 
Ir) 

O n )  ' 
b 

; 
-- 
\r) 

Om 

+ 
P 

N 

$ 
-a 
oY 
n) 

+ 
b 

R. 189 o 

L. 18 I 

R. 198 I 

L . 1 8 1  

K.198 I 

11. 18 r 

R.198 I 

L . I ~  1 

R.198 I 

L. 27 1 

R.207 I 



13% PRINCIPAL TRIANGULATION-BZIMUTHAL OBSERTATIONS. 

Observations at CYXVII- (Contifiwed.) 

0 1  a 

Mean Azimuth of R. M. by Eastern Elongation ... ... ... ... 208 I 38-91 

... ... ... Do. do. do. by Western do. ... 208 I 37.55 

... Concluded do. do. by both Elongations ... . .  ... 208 I 38-23 
0 I 11 

' 
3 a 
m .9 
'Z %J 

.$a 
4 

cz 

'g 
-o\ w 
0 rn 

+ 

rn 

.-m rn 
1.0 

1 

himoth of R. M. 

... Angle R. M. and CXXX, see page 158-, ... ... o 5 30.66 

Corrected Angle 
Star at Elongation 

and R. M. 

0 I 11 

+24 ~38.02 

38.81 

39'82 
38-15 

+32 o 40'40 

38'15 
41.02 

39'97 

39-12 
36.85 
40'05 
38.28 

econdro 
L h  .beer! 

0 

I 

38.64 

39'43 
40'44 

38.77 

39-17 
36.92 
39'79 
38-74 

37.89 
35.62 
38-82 

Proportional part of correction to find final value of ditto, see 

h F- 

0 

;O 
o* 
'm - e( 
5 
CI 

d 

o o 

zc-oo 
f '? 

r( rn 

%J 00 

8 4 

o 
W 

page 168-D and triangle No. 807, page hi+d ... - 0.02 + 0 5 30.64 
--- 

... ... ... ... ... ... Observed Azimuth of CXXX ... 208 7 8.87 

Faoe and Zero 

0 I 

L. 27 I 

R.207 1 

L. 27 I 

X. 207 I 

L. 27 I 

R. 207 I 

37-05 1 

1858 
k 

2 a 
a o ' 
A 

2 

1859 

p m 

" 
% 
A 

Computed do. do. in terms of the initial value adopted at 
208 7 4'76 ... ... W n p h ,  see page 6 ' 7 ~ ~  ... ... . . .  

... ... ... ... Observed- Computed Azimuth ... ... + 4.1 I 
1 

Interval from Elongation 

m la 
D -- - -- 

g 
0 - 
? 

.A c 
5 
cg, 

- 
'a .z. 
'$2 

I 
9 
cg 

J. B. N. HENNESSEY. 

5 
g ,, 
g w 

3 

In Arc 

I * 
- o 0.18 - 

0 0.43 
o 21.70 

0 30'49 

+ 0 41-82 
0 17-99 
0 3'5O 
o 0.29 - 
0 9'04 
0 17'47 

0 53'23 
I 11.98 

Star and R. M. 
In Time 

-- 

h m  8 

o I 9.4 - 
I 46-6 
12 36.6 
I4 56.6 

o 17 29.9 
11 28-9 

5 3'9 
I 27'9 - 
8 9.1 

I1 20'1 

19 48.1 

23 2.1 

o r *  

+24 2 38.20 

2 39'24 
3 1-52 
3 8-64 

+31 59 58-58 
60 20'16 

60 37'52 
60 39-68 

60 30.08 
60 19.38 

59 46.82 

59 26.30 

+, 
El 

.% 

$ 
2 . - 
& 

m 

4 

$ 
2 



ADDENDUM. 

PRINCIPAL TRIANGULATION. GR,EAT INDUS SERIES. 

GEODETIC ELEMENTS OF THE KARACHI OBSERVATORY AND MANORA POINT. 

T R I A N G L E S .  

No. of triangle 

NOTE.-(XXI) nnd (XXII) appertain to base-line figures. 

Ststion 

(XXI). 
(XXII) 
Mutriini H.S. 

(XXII) 
Mutrfini H.S. 
A :  H.S. 

Mutrhi H.S. 
A :  H.S. 
Kariichi obsy. 

Mutrtini H.S. 
A :  H.S. 
Manora Point 

Circuit Non- 
circuit -- 

821 

822 

823 

824 

.4 8 
B 8 
a n  

n 

0.17 
"7 
'17 

'5' 
0.07 
-07 
'07 

'21 - 
0.07 
'07 
-07 

'21 - 
0'12 

-12 
'11 

'35 

Corrections to 
0b"d. h g l e  

Figure 
- 

n 

+ 0.688 
+ 's8% 
+ '530 

+ 0.202 
+ '156 
+ '312 

1 
+ 0.129 
+ '052 + '129 

- 0'31 
- -31 

Corr& plane 
angle 

o t II 

41 51 11~5x8 
59 54 34'752 

. 78 14 13'730 

180 0 0.000 

54 33 47'872 
40 4 38'976 
85 21 33.152 

180 0 0.000 

71 5 46'389 
46 12 24'592 
62 41 49'019 

180 0 0.000 

65 57 56-97 
71 39 23'53 - '51 1 42 22 39.50 

I 80 o 0.00 

. 

D~tance 

6.382 4'527573oJ3 

Miles 

7-807 
10'124 

11'455 

6'382 
5.043 
7'807 

6'794 
5'184 
6.382 

8.647 
8'987 

33695'59 

- - 

Log. feet 

4.6151189~5 
4'7"9815~6 
4'7816296~5 

4'5275730,3 
4.4253116~6 
4'6151189~5 

4'5547906,8 
4'4373127,9 
4'5275;30,3 

4-6595187,5 
. 4*6762557,5 

Feet 

41221.04 
53454'I7 
60482'49 

33695'59 
26626.35 
41221'04 

35874'90 
27372'40 
33695'59 

45658'19 
47452.14 



136-d PRINCIPAL TRIANGULATION--GREAT INDUS SERIES. 

Geodetic elements of the K&hi Observatory and Manora Point-(Cmtiwd). 

LATITUDES, L O B O I E S  AND AZIMUTHS. 

N a - ( m  lrnd (XXII) appertain to bsee-line 5gume. For Gmdetio Elemenb of thin station eee page 69-d 

D E S C B I P T I O N S .  

f i e d  Ststion A 

MUTRANI HILL STATION is on a peak on the low range of hills between the Kmhhi 
Observatory and the Kar&chi base-line. The road from Kadchi to Tattah passes to the south 
of the hill and that from Karhchi to Kotri to the north. 

Dednoed Sbtion B 

The pillar is solid and 5 feet high. It has a mark-stone at the surface. 

Ah;. !e! 

4.7279815~6 
4.7816296~5 
4.4253116~6 
4.6151 189,s 
4.43731~7~9 
4.676255~~5 
q'5275730,3 
4.6595187~5 
4-j547906,8 

Y .- 
g g G 

h i e ~  No. 0.m 
Station 

Mutrlni H.S. 
(XXII) 
A :  H.S. 
MutrBni H.S. 
Kartiehi Obsp 
Manora Point. 
A : H.S. 
Manora Point. 
Karhhi Obsy. 

A : HILL STATION is on a peak slightly west of the direction of the sheet in the 
Karhhi Cantonment. It is a conspicuous point being higher than any in the nejghbourhood. 

The mark-stones are embedded in a paka pillar, which is solid and isolated. 

KARACHI Observatory is on Bath Island. The so called island is an isolated hill 
situated about half way between the Karhhi Church and the Sanatarium of Clifton. It is 
nearly surrounded by the sea at each high water and at the highest spring-tides is com- 
pletely so. 

Series No. or 
Station 

(XXI) * 
( X ~ I I )  

~ G r b n i  H.S. 
;; 

A )'H.s. 
JI 

I.titnde Aofi 

0 1  a 

24 53 12-83 
24 59 16-15 
24 55 21-93 

24 49 50.25 
24 47 50'93 

The pillar is solid and sunk, having ita upper sui-face flush with the flooring. There are two other marks 
in the pillar about 3' 8" and 7' 11" below its lipper mark. 

bimnlb of 

0 1  II 

51 8 23-90 
92 59 35'59 
27 23 21-16 

332 49 33-21 
41.40 33-92 
46 48 23'29 
I I 2 46 20.38 
4 23 21.88 

338 56 22-90 

MANORA POINT or Manora G. T. Survey Bcnch-Mark is on s sand heap lying 
between the pier and deep-water point on which a battery is erected. 

The pillu ig solid aud has a mark-stone at the top which, besides the station mark, has syf enpved on 
its surface. 

Lo 'hde E d  
of?reenwioh 

o I II 

67 7 19'90 
67 3 55-43 
67 I 42-35 

67 4 2.31 
67 I 4'43 

J. B. N. HENNESSEY. 

ddmnth A 

o I 11 

231 5 13-32 
272 54 58-29 
207 22 25'01 
152 50 59'42 
221 39 10-86 
226 45 45-55 
292 43 58'23 
184 23 5'94 
158 57 21-77 
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Fig. No. 61 
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Fig. No. 72 
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Fig. No. 69 
CXI m - y  -11 

ij\\, 
/ I 

CVIII 

CVII 
\ / \ 

/ '  

CIII \;.&Iv 





Fig. No. 75 
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